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1.0BIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHON YYEFHOM JUCITATLIMHBI

1.1. MecTo IMCUMIJIMHBI B CTPYKTYpe NPo(ecCHOHAIBLHONH 00pa30BaTeIbHON NMPOrpaMMbl
CIIO:

Oo6meoOpa3oBaTenpHas ydeOHas OucHUIUIMHA «MaTeMaTukay SBISICTCS
00si3aTeIbHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTENbHOM
nporpammel B cooTBeTcTBUU ¢ PI'OC cnennansHoctu 09.02.07 Undopmannonubie
CHCTEMBI U IPOTPAMMHPOBAHHE.

1.2. lleqn U njIaHUpPyeMble Pe3yJbTAThI 0CBOCHUS M CIUNJIMHBI:
1.2.1. leab AUCUMILIHHBI

ConepxaHue MpoOTrpaMMbl 00IIe00pa30BaTEIbHON YUCOHOW THUCIIATLTAHBI
«MareMaTuka» HampaBJIE€HO Ha JIOCTHXKEHHE pe3yJbTaTOB €€ HW3YyYeHHS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarnpasiieHHocTH ®I'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJabTaTbl OCBOCHHS 00mIe00pa3oBaTeJIbHOM
aucuIIMHBI B c0oTBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA UMeeT rpu popmupoBanuu U pazsutun OK u T1K.



BT T —— I[lnannpyemble pe3yabTaThbl 00y4eHHsI

O6mue! JIMCHMILIHHAPHbIE?
OK 01 Beibupats -  TOTOBHOCTb K  TPYAY,[-BIaJI€Th METOJAMU JOKa3aTEIbCTB,
CITOCOOBI perieHus 0CO3HaHHE [IEHHOCTH[QJITOPUTMAMHM PEIICHUS 3a]1a4; YMCHHUE
3a1a4 MacTepcTBa, TpYAoJto0ue; (hopMyIUpOBaTh ONpEEICHUS,
podeCCHOHAIBHON - TOTOBHOCTh K aKTHUBHOMAKCHOMBI U TEOPEMBI, IPUMEHSTH UX,
JNICATCIIBHOCTHU NMEATCIIBHOCTHU HpOBOI[I/ITB JOKa3aTCIIbHBIC
[IPUMEHUTEIHLHO TEXHOJIOTHYECKON UIpacCyXXJE€HUs B XOJI€ PEIICHUS 3a]1ay;

K Pa3JIMYHBIM
KOHTCKCTaM

COLIMAJIbHOM HAIPABJICHHOCTH,

CIIOCOOHOCTh ~ MHULIMHUPOBATb,
[IaHUPOBAThH u
CAMOCTOSAITENIFHO ~ BBINIOJIHSTH

TaKyIO IeATeIbHOCTB;

- HHTEpeC K pa3InYHbIM chepam
podeccHoHATBLHOM
esITeIbHOCTH,

OBnajseHne YHUBEPCAIbHBIMY
y4€OHBIMH  TT03HABATEIHHBIMH

ITECTBUSIMU:

Q) 0a3oBbIC JIOTUYECKHE
IMelCTBUA:

- CaMOCTOSITENIEHO
(bopMynupoBaTh u
AKTyaJIu3upoBaTh  MpoOiemy,
[paccMaTpUBaTh ee
BCECTOPOHHE;

yCTaHABIIUBATH|
CYIIECTBEHHBIA TPU3HAK WY
OCHOBaHUsS IS
KiaccU(pUKaluU U 0000IICHNUS;

CpaBHCHHA,

- OMPCACIIATD oeiaun
NMEATCIIBHOCTH, 3aJaBaTb
MMapaMCTpel W KPUTCPHUU HUX

ITOCTIKCHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
[POTUBOPEYUS B
[paccMaTpUBAaEMBbIX SIBICHUSX;
BHOCUTb  KOPPEKTUBBI
OLICHHUBATh

pe3yabTaToB

B
IesITeIbHOCTb,
COOTBETCTBHUE

[ICTIsIM,

OLICHUBATh PUCKHU

- YMETb ONEPUPOBATH MOHATHIMU:
CTCTICHb YUCJIA, JIOTapu(M YHCIIa;
[YMEHHUE BBITTOJHATH BHIYHACIICHUE
BHAYCHUH U ITPeoOpa3oBaHuUs
BBIPKECHHUH CO CTETICHSMU U
imorapudmamu, mpeodpa3oBaHUs
POOHO-PAMOHANILHBIX BBIPAKCHHIA,

- YMETb OIEPUPOBATH MTOHATHIMU:
[parMoHaIbHBIC, HPPAIOHATBHBIC,
MOKa3aTeIbHbBIC, CTCTICHHBIC,
lorapugmuyeckue,
TPUTOHOMETPHYECKUE YPaBHEHUS U
HEPaBEHCTBA, MX CHCTEMBI;

- YMETh OIEPUPOBATH TOHATHIMU:
(hyHKIUS, HeTIpepbIBHAS (QYHKIHS,
IPOM3BOTHAS, IEPBOOOpA3HAs,
OTIpEICIICHHBIA HHTETPAT, YMETh
HAXOIUTh MMPOU3BOIHBIC AIIEMEHTAPHBIX
(YHKIIHH, KCITOJIB3YSI CITPABOYHBIC
MaTepHaIbl; UCCIEIOBATh B
MPOCTEHIINX CIydasx YHKINU HA
MOHOTOHHOCTbD, HAXOJIUTh HANOOJIBIITHE
Y HAMMEHbIINE 3HAYCHHS ()YHKIINI;
CTPOUTH TpaQUKH MHOTOUJICHOB C
MCTIOJIH30BAHUEM alllapaTa
MaTEeMaTHYECKOTO aHAJIN3a; PUMEHSTh
[TPOU3BOIHYIO NP PEIICHUH 3a/1a4 Ha
NIBI)KEHUE, PEIIaTh MPAKTHKO-
OPUCHTUPOBAHHBIC 3a]1a41 Ha
HarOOJIBIIINE ¥ HAUMCHBIIINE 3HAYCHUS,
Ha HaX0XJICHUE MTyTH, CKOPOCTH U
YCKOpPEHUSI;

- YMETb ONEPUPOBATH TTOHATHIMHU:

MMOCIIEACTBUN NeITEITbHOCTH,

[palMoHagbHas QYHKIIMS,

1 YKasbIBalOTCA IMYHOCTHBIE M MeTanpeameTHble pesynbTaTtbl 3 ®rOC COO (B nocnegHen pegakumm ot
12.08.2022) B oTrnaronbHol popme, popmupyemble obLeobpaszoBaTebHOM AUCLUNIUHON

2 AncumnanHapHble (npeameTHbIE) pe3ybTaTbl YKas3blBatOTCA B COOTBETCTBMM C MX NOAHbLIM nepeyHem 8o ®ProC
COO (B nocneaHelt peaakumnm ot 12.08.2022




pa3BHUBaTh
pu
PKH3HEHHBIX TTPOOJIEM

0) 6a30BbIE HCCIICIOBATEIIHCKHE

KpEaTuBHOE

MBIIIJICHUC PEUICHUN

IMeCTBUA:
- BJIAJICTh HABBIKAMHU Yy4eOHO-

MCCIIEIOBATEIIbCKOM 51
[TPOEKTHOMN JIESITENIBHOCTH,
HaBbIKAMU paspenieHus
po0Jem;

- BBISIBIIATH MPUYUHHO-
CJIE/ICTBEHHbBIE CBSI3U 51
AKTYaJIM3UPOBATH 3ajauay,
BHIJIBUTATh TUIIOTE3Y ee
[pELIEHHUS, HaXOJUTh
APTYMEHTBI 1Sl
ITOKa3aTeIbCTBA CBOHX
[YTBEPKICHU, 3a/1aBaTh,
[apameTpbl u KpUTEpUHn
[pELICHUS;

- AaHAJIM3UPOBATH I1OJIyUYCHHBIE B
MO
[pPE3yIbTATHI,

peiCHuA 3aga4u
KPHUTHUYCCKH
OLCHUBATbL HUX AJOCTOBCPHOCTD,
[MIPOrHO3MPOBATHL M3MCHCHHC B
HOBBIX YCJIOBUSIX,

-- YMCTb IICPCHOCUTL 3HAHUS B

[T03HABATENIbHYIO u
[TPAKTUYECKYIO obnacTtu
PKU3HEESTENIbHOCTH;

- YMETb HHTCIPHUPOBATH 3HAHM ]

13 paSHBIX HpeI[MeTHI)IX
oOJIacTei;

- BBIABATaTb HOBBLIE HJIEW,
npe/iarath OpPUTHHAIILHBIC
[O/TXO/IbI U PEUICHHUS;

151 CII0COOHOCTD 1504
MCIIOJIb30BaHUS B

MO3HABATEILHON U COLIMATILHOU
[IPaKTHUKE

roka3aTeiabHasi QyHKIMSI, CTEIIEHHAsI
dbyHKIMS, ToTapudMudeckas GyHKIHS,
TPUTOHOMETPHUYECKUE (PYHKIIUH,
oOpaTHbIC PYHKIIMW; YMEHUE CTPOUTD
rpaduKy U3y4eHHBIX (YHKINH,
MCIIOIH30BATh TPAPUKH MTPH U3YUECHUH
[IPOLIECCOB U 3aBUCUMOCTEH, IIPU
[peILICHUH 33724 U3 APYTUX YIeOHBIX
[PEIMETOB U 3ajay U3 pealbHON
PKM3HU; BBIPAXKaTh (GOpMyIaMu
3aBHCUMOCTH MEX/ly BEJTUUYNHAMU;

- YMETh PelIaTh TEKCTOBBIE 3a1a4UU
[Pa3HBIX TUTIOB (B TOM YHCIIE HA
[IPOLICHTHI, JOJIH U YaCTH, Ha JBIXKEHUE,
[paboTy, CTOMMOCTH TOBAPOB U YCIIYT,
HAJIOTH, 3a]1a41 U3 00JIACTH YIIPaBIICHUS
ITMYHBIMA ¥ CEMEHHBIME (PUHAHCAMU);
COCTABJIATh BBIPAYKEHUSI, yPAaBHEHMUS,
HEpaBEHCTBA U UX CUCTEMBI 110
[YCJIOBHIO 3a/1a4H, UCCIIe10BaTh
[OJIy4EHHOE PELIeHNE U OLIEHUBATh
MPaB/OII0I00HOCTh PE3YIIbTATOB;

- YMETb ONEPUPOBATH TTOHATHIMU:
cpeanee apupmMeTHuIecKoe, Merana,
HarOoJIbIIIee M HANMEHBIIIEE 3HAYCHUS,
[pa3max, IUCIepCHsi, CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBOI0 HabOpa; yMeTh
13BJIEKaTh, MHTEPIPETUPOBATh
MH(OPMALINIO, TPEACTABICHHYIO B
rabyuIax, Ha JuarpamMmax, rpadukax,
OTPaXKaKOIYI0 CBOMCTBA peAIbHBIX
[TPOIIECCOB H SIBJICHUI; TIPE/ICTABIATh
MH(GOPMAIIHIO C TIOMOIIBHIO TAOJIUI] 1
arpaMm; Mcciae10BaTh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM IrpapuuecKiX METO/I0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH TTOHATHIMU:
CITy4alHBIM OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIy4altHOTO
COOBITHS; YMEHHE BBIYUCIISTH
BEPOSITHOCTH C UCTIOIB30BaHHEM
rpadu4ecKuX METOJI0B; IPUMEHSATh
(OpMYJIBI CIIOKEHUS U YMHOKEHHUS
BEpPOSATHOCTEH, KOMOMHATOPHBIE (hDAKTHI

1 OPMYIIBI TP PEILICHUH 3a1a4;




OLIEHUBATh BEPOSATHOCTH PEATIbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4allHBIMU
BETMYMHAMU; YMEHHUE TPUBOAUTH
[IpUMEPBI IPOSBICHUS 3aKOHA OOJIbIINX
qrceN B IPUPOTHBIX U OOIIECTBEHHBIX
STBITCHHSIX

- YMETh ONEPUPOBATH MOHATHIMU:
TOYKa, IMpsAMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PAHHBIN YIoJI,
CKPELIMBAIOILUECS MIPSIMBbIE,
[apajsiebHOCTh U
[EepHIEHANKYIAPHOCTD MPSIMBIX U
[JIOCKOCTEH, YIOJl MEXAY IIPSAMBIMU,
[YTOJI MEXAY IPSIMOM U IIIOCKOCTBIO,
[YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
MEKIY TPSMBIMU, PACCTOSTHHE MEXKTY
[UIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh
[IpY PELICHUH 3a/1a4 U3Y4YEeHHbIE (GaKThl
1 TEOpEMbI INIAHUMETPUN; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKpY>KaOILEro MUpa;

- YMETb ONEPUPOBATH TTOHATHIMU:
MHOTOTPaHHHK, CEUCHUE
MHOTOTpaHHHKA, KyO, mapajuiesenumnesn,
npu3Ma, nupamua, purypa u
[IOBEPXHOCTh BPALIECHUS, IUIHH]D,
KOHYC, 1ap, chepa, ceueHust pUrypol
BpALIEHUs, TNIOCKOCTh, KacaroIascs
chepsl, TUITUHIPA, KOHYCA, TUIOIA/Ib
MMOBEPXHOCTH THPAMHUJIBI, IPU3MEI,
KOHYCa, WINH]Ipa, IIoanb chepsl,
00BeM KyOa, MPSIMOYTOJILHOTO
napaenenunesa, MUpaMubl, TIPU3MBI,
[JIMH/pa, KOHYCa, [I1apa; yMEHHe
M300paXkaTb MHOTOTPaHHUKH U
[IOBEPXHOCTH BpAIIEHUS, UX CEYEHUS OT
PYKH, C IOMOIIBIO YePTEIKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPE/ICTB;
[yMEHHE pacrio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
MpaBUILHBIE MHOTOTPAHHUKH;

- YMETb ONEPUPOBATH MOHATHIMHU:
IIBIDKEHUE B IPOCTPAHCTBE, MOA0OHbIE
(urypsl B IpoCTpaHCTBE; UCTIOIb30BATh

OTHOIIICHHUE IUIOIIaaei HOBerHOCTCﬁ )51




00BEeMOB MTOAOOHBIX PUTYp MpU
[pEILICHUH 3a]1a4;

- YMETb BBIUUCIIATh T€OMETPUYECKHE
BEJIMYMHBI (IJIMHA, YroJjl, IUI0IIA/b,
00BEM, TUTOIIA/Ib TOBEPXHOCTH),
MCTIONB3Ys N3yYeHHBIE (POPMYITBI U
METO/IBI;

- YMETh ONEPUPOBATH MOHATHIMU:
PSMOYTOJIbHAs CCTeMa KOOP/MHAT,
KOOPJAMHATBI TOUYKH, BEKTOP,
KOOPJAMHAThI BEKTOPA, CKAJIIPHOE
[IPOM3BEICHUE, YTOJ MEXIY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpA HA YKMCJI0; HAXOJUTh C
[MOMOIIBIO N3YUYEHHBIX (HhOpMYIT
KOOpJMHAThI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEXY IBYMSI TOUKaAMU;

- YMETb BBIOUPATh MOAXOIAIINN
M3y4CHHBII METOJ JUIsl pelleHUs]
3aJauy, paclo3HaBaTh MaTeMAaTHYECKHE
(hakThl U MaTeMaTUYECKHE MOJIENIU B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE
[PUBOIUTH TIPUMEPHI MATEMAaTHUECKUX
OTKPBITHHA POCCUICKON U MUPOBOM
MaTeMaTHYeCKOM HayKH.

- YMETb OIIEPUPOBAThH MOHATHIMHU:
OIIpEEIIEHUE, aKCHOMA, TEOPEMA,
CJIEJICTBUE, CBOMCTBO, TPU3HAK,
T0Ka3aTeNIbCTBO, PABHOCHIIbHBIE
(hOpMyJIMPOBKH; YMEHNE
(bopmynupoBaTh 0OpaTHOE U
[TPOTHUBOIOJIOKHOE YTBEPKICHHE,
[PUBOIUTH MPUMEPHI U KOHTPIIPHUMEPHI,
MCIIOJIb30BaTh METOJT MaTeMaTHYECKON
VHTYKIMH; TPOBOJIUTH JOKa3aTeIbHbIE
[paccykJeHHs IIPU PELIeHNH 3a/1a4,
OLICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh
[pacCyXIECHHUI;

- YMETh OIEPUPOBATH MOHATUIMHU:
MHO>KECTBO, TIOAMHOMXECTBO, OTEpaAIIN
HaJ MHOXXECTBaAMH; YMEHUE
MICII0JIB30BATh TEOPETHKO-
MHO>KECTBEHHBIN ammapar Jis
ONMCAaHUs PEATIBHBIX MPOLIECCOB U




SIBJIGHU TIPU pPEIlieHUH 3a7a4, B TOM
qKclie U3 APYTrux y4eOHbIX MPEIMETOB;
- YMETh OIEpUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN rpad), AepeBo, UK, Tpad Ha
[IOCKOCTH; YMEHHE 33/1aBaTh U
OTHCBIBATH TPadbl pa3TMUHBIMU
crioco0amu; NCIOIB30BaTh Ipadbl IpU
[pEILICHUH 3a]1a4;

- YMETh CBOOOJITHO ONIEPUPOBATH
MOHSTUSAMU: COUETAaHUE, IEPECTaHOBKA,
YHCIIO COYETaHUM, YHUCIIO
nepecTaHoBOK; OMHOM HbroToHa;
YMEHHE PUMEHITh KOMOUHATOPHBIE
(haKThI U pacCyKICHHS JUIs PELICHUS
3agay;

-YMETb OTIEPHPOBATH TOHATHSIMH:
HATypaJIbHOE YUCIIO, IIEJI0€ YHCIIO,
OCTaTOK M0 MOJYIIIO, PalliOHATBHOE
YKCII0, UPPALMOHAILHOE YHUCIIO,
MHO>KECTBA HATYPAIbHBIX, EIBIX,
[paIlMOHATIbHBIX, NEHCTBUTEIBHBIX
UICENT, YMEHHE HCIIOIb30BaTh MPU3HAKH
ITEJTMMOCTH, HAUMEHBIIINHN OOIIAI
nesIMTeNb U HauMeHblee olliee
KpaTHOe, aropuT™ EBKina mpu
[PEIICHUH 3a]1a4; 3HAKOMCTBO C
[PA3TUYHBIMU TO3UIIMOHHBIMU
CHCTeMaMM CUMCIICHUS;

- YMETb CBOOO/THO ONIEPUPOBAThH
MOHATUSIMU: CTENICHB C IIEITBIM
[T0Ka3aTeseM, KOPEHb HaTypaJIbHON
CTETIEHH, CTETICHb C PaI[HOHAIEHBIM
MOKa3aTeIeM, CTETIEHb C
NeiCTBUTENIbHBIM (BEILIECTBEHHBIM)
rokasareseM, Jiorapudm uucia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBLHOIO
qucia;

- YMETh ONEPUPOBATH TTOHATHIMU:
TOKIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpPaBEHCTBO, CUCTEMA YPABHEHUH U
HEpaBEHCTB, PABHOCHIILHOCTh
YpaBHEHUI, HEPABEHCTB U CUCTEM,
[pallMoHalbHbIE, HPPAIOHAIIBHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
iorapupmMuyecKue,




TPUTOHOMETPHUECKUE YPaBHEHMUS,
HEpaBEHCTBA U CUCTEMBI; YMEHHE
[pelaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IOMOIIBIO Pa3IMYHbIX
[IPUEMOB; peIaTh YpaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI C IIAPaMETPOM;
[IPUMEHSTH YpaBHEHHS, HEPAaBEHCTBA,
X CUCTEMBI JUIS PELICHHUS
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 u3
pa3IMuHbIX 00JacTell HayKu U
[p€aTbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh
MOHATUSAMU: TPadUK QYHKINH,
oOparHast QyHKIHS, KOMIO3HUIIHUS
(GyHKUIMH, TUHEWHAs QYHKIUS,
KBaJpaTHIHAs QYHKIUS, CTCTICHHAS
(YHKIHS C IIETBIM ITOKa3aTeleM,
TPUTOHOMETPHUYECKUE (PYHKIIUH,
00paTHbIE TPUTOHOMETPUUECKUE
(yHKLNH, TOKa3aTeNIbHas U
iorapudmuyueckas GyHKLUUU; YMEHHUE
CTPOUTH TpaPuKH (PYHKIHIA, BBITOIHATH
npeoOpa3oBaHus rpaduKkoB GyHKINH;
[YMEHHE HCIIONIb30BaTh rpaduKu
(yHKINN 17151 M3y9EHUs TIPOLIECCOB U
3aBUCUMOCTEH MPH pelleHUH 3a1a4 U3
NPYruX y4yeOHBIX MPEAMETOB U U3
[peabHOM YKU3HHU; BBIpAXKaTh
(bopMyIaMu 3aBUCUMOCTH MEXKIY
BEITMYNHAMU;

[yMEHHE CBOOOTHO OIIEPUPOBATH
MOHATHUSMU: YETHOCTh (DYHKIIHH,
MEePUOTNIHOCTD (DYHKIINH,
OTrPaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(byHKIIMK, HanOoJIbIIIee U HAUMEHbIIIee
3BHaYeHUs QYHKLIHUU HA IPOMEKYTKE;
[YMEHHE TIPOBOUTD UCCIICOBAHIE

b yHKIIHH;

[YMEHHE HCIIOJIb30BaTh CBOICTBA U
rpaguku QYHKITUN 11 pEIICHUS
YpaBHEHHIA, HEpPAaBEHCTB U 33,124 C
apaMeTpamMH; U300paxarhb Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA
[pelIeHH ypaBHEHUH, HEPABEHCTB U UX

CHCTEM;




- YMETb CBOOOJ/IHO OTIEpUPOBATH
MOHATHSIMU: TIOCJIEI0BATEILHOCTD,
aprdMeTHIeCcKas Mporpeccus,
reoMeTpHuyecKas mporpeccus,
0eCKOHEUHO yOBIBarOIIast
reOMETPHUECKas IPOTPECCHsl; YMEHUE
3aJaBaTh MOCIIEIOBATEIBHOCTH, B TOM
YHCIIe ¢ TIOMOIIBIO PEKYPPEHTHBIX
popmyur;

- YMETh OIEPUPOBATH MOHATUSIMHU:
HEIPEPHIBHOCTH (DYHKIIMH, ACUMITOTHI
rpaduka QyHKIMH, IEpBas U BTOpas
[POU3BOAHAS (PYHKIUH,
reOMETPUUECKUI 1 (PU3MYECKHI CMBICI
[IPOU3BOIHOM, TEpBOOOpa3Has,
OTIpeIeIICHHBI UHTETPAI; YMEHUE
HAXOJIUTh ACUMITOTHI Tpaduka
(hYHKIIUY; YMEHUE BBIYUCIATD
[POU3BOTHBIC CYMMBI, IPOU3BEACHHUSI,
YAaCTHOTO ¥ KOMIIO3UIIMU (DYHKITUH,
HAXOJWTh YpaBHEHUE KacaTeIbHOH K
rpaduKy QyHKIHIH;

[YMEHHE HCII0JIb30BaTh MPOU3BOIHYIO
U1 KCCiieloBaHus (PYHKIMM, 11
HAXOKICHUS HAMITYYIIETO PEIICHUS B
MPUKIIATHBIX, B TOM YHCJIE COL[UAIBHO-
PKOHOMHMYECKUX U (PU3NUECKHX 3ajauax,
U151 OTIpeIeNIEHUs] CKOPOCTH U
[YCKOPEHHMS; HaXOAUTh IO/ IU 1
00BEMBI (PUTYpP C TOMOIIBIO UHTErpaa;
[IPUBOANTH TIPUMEPBI MATEMAaTHIECKOTO
MOJICITUPOBAHUS C TTIOMOIIBIO
mudPepeHIaIbHBIX YPaBHEHUI;

- YMETb ONEPUPOBAThH MOHATHIMHU:
KOMILJIEKCHOE YUCII0, CONPSKEHHBIE
KOMILJIEKCHBIE YNCIIa, MOAYJb U
apryMEHT KOMIUIEKCHOTO yHcia, popma
3aIMCH KOMIUIEKCHBIX YHCeT
(reoMeTpuvecKas, TPUTOHOMETPUIECKast
1 anredpanydeckasi); yMeTh IPOU3BOAUTH
apudMeTHIECKHUE IEHCTBHS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOTUTH
[IpUMEPHI UCIIOJIb30BAHMS
KOMIUIEKCHBIX YHCEl;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMU: Cpe/iHee apuPpMeTHIeCcKoe,




MearaHa, Hauoosbllee 1 HauMEHbIIee
3HA4YCHMS, pa3Max, JUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHHE JUIS
OMMCAHUs YUCIIOBBIX JIaHHBIX; YMEHUE
1icClIe10BaTh CTATUCTUUECKHE JaHHbIE,
B TOM YHUCJIE C IPUMEHEHUEM
rpadUuecKuX METOJIOB U 3JICKTPOHHBIX
CpeAcTB; rpadMUecKy UCCIe10BaTh
COBMECTHBIE HAOIIOACHHS C TOMOIIBIO
arpaMM pacCerBaHUS U JIUHEUHOM
[perpeccuu;

- YMETb HaXOJUTh BEPOATHOCTHU
COOBITHIA C UCTIOB30BAHUEM
rpaduuecKuX METOJIOB; IPUMEHSTH JUIS
penieHus 3a1a4 GopMyIIbl CIIOKCHHS U
[YMHOKEHUST BEPOSATHOCTEH, (OopMyITy
MOJIHOM BEPOSITHOCTH, (popmMyITy
bepHymm, KOMOMHATOPHBIE (PAKTHI U
(hOpMyIIbl; OLIEHUBATH BEPOSTHOCTU
[pEAIbHBIX COOBITHIA; yMEHHE
ONEePUPOBATH MOHATUAMHU: CIIydaiiHast
BEIMYNHA, paCIIpEeIICHNE
BEPOSATHOCTEN, MATEMATUYECKOE
OKUJJaHHE, JUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHE CIIy4aliHOW BEJIMYUHBI,
(hYHKIIUU pacipeieieHus U IUIOTHOCTH
[PABHOMEPHOT0, IOKA3aTEJIbHOIO U
HOPMAJIBHOT'O PACIIPEAEIECHUIN; YMEHUE
MICII0JIb30BaTh CBOMCTBA N3Y4YEHHBIX
[pacrpeiesieHnii AJisl peleHus 3a1ay;
3HAKOMCTBO C IOHSATUSIMU: 3aKOH
0OJIBIINX YHCET, METOJIbI BBIOOPOUHBIX
MICCIIEA0BaHUM; YMEHUE IPUBOIUTH
MPUMEPHI MTPOSBICHUS 3aKOHA OOIBIINX
qrces B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- YMETh CBOOO/THO ONIEPUPOBAThH
MOHATHSMU: TOUKA, IPsMas, IIIOCKOCTb,
[IPOCTPAHCTBO, OTPE3OK, JIyY, MIIOCKUI
YTOJ1, IBYTPaHHBIA YTOJI, TPEXTPaHHbBIN
yTOJ1, IepeceKaromecs, napajuiebHble
11 CKpEILMBAOIINECS TIPSIMBIE,
[apajieTbHOCTh U
[epHIEeHIUKYISIPHOCTD MPSMBIX U
MJI0CKOCTEH, YToJI MEX1y NPSIMbIMH,
YTOJI MEXAY IPSIMOM U IIIOCKOCTHIO,




YTOJI MEKIY TUIOCKOCTSIMH; YMEHUE
MICII0JIb30BATh MPH PEIICHUH 3a1a4
3y4eHHbIE (PAKTBI U TEOPEMBI
[UIAaHUMETPHUH; YMEHUE OLICHUBATh
[pa3Mepbl 0OBEKTOB B OKPYKAIOIIEM
MUpE; yMEHHUE OIIEpUPOBATH
MMOHATUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPaHHHKA, TPABUIIBHBIN
MHOI'OI'paHHMK, IPU3Ma, MMpaMU/JIa,
(urypa 1 NoBepXHOCTb BPAILLCHHUS,
LWIMHAP, KOHYC, ap, cdepa,
[pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHYCa M LIMINH/PA, TapajlIeIbHbIC OCH
VI OCHOBAHMIO, CEYEHHE I11apa,
[JIOCKOCTb, Kacaromascsi chepsl,
[MIMH/IPa, KOHYCa; YMEHHE CTPOUTH
CeueHre MHOTOTpaHHHKA, N300pakaTh
MHOT'OI'paHHHUKH, (PUTYpPBI U
[IOBEPXHOCTH BpAILICHUS, UX CEYEHUSs, B
TOM YHCJIE C IOMOIIBIO JIEKTPOHHBIX
CpEACTB; yMEHUE IPUMEHATh CBONCTBA
reoMeTpHUecKuX (uryp,
CaMOCTOSITENTLHO (hOPMYITHPOBATH
OTIpeIeIICHUS] H3y4aeMbIX QUTYp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX H
[PU3HAKaX FeOMETPUUECKUX puryp,
00OCHOBBIBAaTh UJIM OIIPOBEPIaTh UX;
[YMEHHE MPOBOAMUTH KIacCU(UKALIUIO
(buryp no pa3nTU4HbIM IPU3HAKAM,
BEITTOJTHATH HEOOXOIMBIE
TTOTTOJTHUTEIIBHBIE TOCTPOSHHS,

- YMETb CBOOOJIHO ONIEPUPOBATH
MOHATHSMMU: IIOMIAAb PUTYpPhI, 00beM
(urypsbl, BeJIMYMHA yIJa, PACCTOSIHUE OT
TOYKH J0 TIIOCKOCTH, PACCTOSTHUE
MEXIY IPSIMBIMHU, PACCTOSTHUE MEXTY
[IOCKOCTSIMHU, TUIOIIAb Chepsbl,
[UTOIIA/h TIOBEPXHOCTH MTUPAMUJIBI,
[IPU3MBbI, KOHYCa, IWINHIPA, 00BEM
KyOa, MpsIMOYTOJIbHOTO
MapaieNenuIen1a, MMPaMuIbl, IPH3MBI,
[VUTMH]IPA, KOHYCa, IIapa; yMEeHUE
HAXO/JUTh OTHOLIEHHE 00HbEMOB
0T00HBIX UTyp;

- YMETh CBOOO/THO OIIEPUPOBATH

IIOHATUAMU: NIBUKCHUC, I1AP aJICIbHBIN




[epeHOC, CHMMETPHSI Ha MIJIOCKOCTH U B
[IPOCTPaHCTBE, TOBOPOT,
rpeoOpazoBaHue Mo00wsI, TOJOOHBIS
(Urypbl; yMEHHE paclio3HaBaTh pPaBHbIC
1 I0700HbBIe (PUTYDPBI, B TOM YHCIIE B
[IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMEHHE HCII0JIb30BaTh T€OMETPUIECKHE
OTHOIICHHSI, HAXOJIUTh TEOMETPHUIECKUE
BEJIMYMHBI (IUIMHA, IO, II0MAIb,
00bEM) TP PEIICHUH 3a/1a4 U3 IPYTUX
[y4eOHBIX IPEIMETOB U U3 PeallbHOMN
PKU3HU;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMU: TIPSIMOYTOJIbHASI CUCTEMA
KOOpAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPIMHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPa HA
YHCII0, Pa3JoKEHUE BEKTOpa Mo 6a3ucy,
CKaJISIpHOE MPOU3BEJCHIE, BEKTOPHOE
[IPOU3BEICHUE, YTOJI MEKAY BEKTOPAMU;
[YMEHHE UCII0JIb30BaTh BEKTOPHBINA U
KOOPAWHATHBIN METOJ U PEIICHUS
TECOMETPUYECKUX 3a]1a4 U 3a/1a4 JPYTUX
[y4e€OHBIX IPEMETOB; ONIEPUPOBATH
MOHSATUAMU: MaTpula 2x2 u 3x3,
OTIpEACTUTENb MAaTPHIIBI,
FEOMETPUUECKUN CMBICT ONPEACTUTENS;
- YMETh MOJICIUPOBATh peajibHbIe
CUTYyalluU Ha A3bIKE MaTeMaTHUKH;
COCTABIISATH BBIPAKEHHUS, yPAaBHEHHS,
HEpaBEHCTBA U X CHCTEMBI IO
[YCIIOBHIO 3a/1a4H, MCCIIEIOBATh
[MOCTPOSHHBIE MOJIEIH C
MICIIOJIb30BaHUEM ammnapaTa anreopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN
[pe3yIbTAT; CTPOUTH MaTeMaTHYECKHe
MO/JIENTU C ITOMOIIBIO TEOMETPHUECKUX
MMOHATUI W BEIMYHH, PEIIATh CBSI3aHHBIE
C HIMU TIPAKTHYECKUE 3a/1a4H;
COCTABIISATH BEPOSITHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATH MOTyYCHHBIH
[pPEe3ybTAT; PeaTh NPUKIAIHbIC 3a0a9l
CpeACTBaMU MaTeMaTHYECKOrO aHalu3a,
B TOM YHCJIE€ COLUAIBHO-
HPKOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa;




- YMEHHE BBIOMPATh MOIXOSIINI METO/T
TUISL pellieHus 3a1a4ul; TOHUMaHKe
BHAYUMOCTH MAaTEMAaTHKHU B U3y4YE€HUU
MIPUPOIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB U SIBJICHUH; YMEHUE
[pacrio3HaBaTh IPOSIBIIEHUE 3aKOHOB
MaTEMaTUKU B UCKYCCTBE, YMEHHE
[IPUBOIUTH TPUMEPHI MATEMATUUYECKUX
OTKPBITUHA POCCUUCKON U MUPOBOM
MaTeMaTUYeCKON HayKu

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA
[OMCKa, aHaJIu3a U
MHTEPIIPETALIUU
uHpOpMaLnH, 1
H(pOpMallMOHHbIE
TEXHOJIOTUH JUISI
BBITTOJIHEHUS 3a/1a4
npodeccnoHaIbHON
NesITeIbHOCTH

B obmactu OCHHOCTHU HAYYHOI'O

[IO3HAHUS:
-chopmMupoBaHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOLICTO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH u
00IIIECTBEHHON NPAKTHKH,
OCHOBaHHOTO  Ha  JHAJore
KyJIbTYp,  CIIOCOOCTBYIOIIETO

OCO3HAHHUIO CBOETO MeECTa B
[TOJINKYJIETYPHOM MMPE;

COBEPIICHCTBOBAHHUC

SI3LIKOBOM Y YUTATEILCKOH

KakK CpCaACTBA]

MEXTY)|

KYJIbTYpPbI
B3alMO/JICHCTBUS
ITIOZTbMU U TTO3HAHUS MUPA;

- 0OCO3HaHUE LIEHHOCTU HAYYHOU
e TeTbHOCTH, TOTOBHOCTH
OCYIIECTBISITh TPOCKTHYIO U
M CCIIEI0BATEIIbCKYIO
MesTeTbHOCTh MHAUBUAYATBHO
1 B rpynIe.

OBnageHue yHUBEPCAIbHBIMU
yueOHBIMU TTO3HABATEIHHBIMU
ITENCTBUSAMU:

B) paboTa ¢ uHpOpMaIuei:

BIIAJIETh HaBbIKaMUY|
[ojiyueHus: HWHPOpMalUuu U3
MCTOYHUKOB Ppa3HbIX THIIOB,
CaMOCTOSITENIEHO OCYIIIECTBIISTH,
MONCK,

CUCTEMATHU3ALINIO
MHTEpIpETalnio HHpOpMaIu
Pa3IMYHBIX BUAOB U (dopM

aHaju3,
U

YMETb OIICpHUPOBATH IMOHATHAMMU:

parmoHanbHas QyHKIUS, TOKa3aTeabHas

(byHKINA, CTEIEHHAs byHKuMs,
morapudmuueckas byHKIMA,
TPUTOHOMETPHUYECKHUE byHKIUH,
oOpaTHble (YHKIHUHU, YMEHHUE CTPOUTH
rpadguku M3YYEHHBIX byHKIUH,
MCIIONb30BaTh TpaduKU NPHU W3YYECHUU

PO CCCOB SaBI/ICI/IMOCTeﬁ, IIpu

pellIeHNH 3a7ad U3 JAPYrMX Y4eOHbBIX

u

[IPEIMETOB U 3a/1a4 U3 PEAIbHON KU3HY;
BBIpKaTh (opMylTaMH  3aBHCHMOCTH]

MCIKAY BCIIMYHMHAMU,

- YMEThb OIEpUpPOBATH IMOHATUAMU:
TOKIIECTBO, TO1ECTBEHHOE)
npeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YypaBHEHUH U
HEPABEHCTB, PaBHOCHUIIBHOCTH
YPAaBHEHUI, HEPABEHCTB M CHUCTEM,
[palOHAJIBHEIE, HppanyuoHaIbHEIE,
[OKa3aTeIbHbIE, CTETICHHBIE,
lmorapugmuyeckue,

TPUTOHOMETPUUECKHE YPaBHEHUS,

HEPABEHCTBA U CUCTEMBI; YMETh PEILATh
[YPABHEHUs, HEPABCHCTBA U CUCTEMBI C
[IOMOILBIO Pa3JINYHBIX IIPUEMOB; PELIATh|
[YPABHEHUsI, HEPABEHCTBA U CUCTEMBI C
[TapaMeTpoM; NPHUMEHATb YpPABHEHUS,
HEpPAaBEHCTBA, MX CHUCTEMBI JUISl PELICHUS]
MaTeMaTHYeCKUX 3aJad M 3aJa4d  Huj3
[Pa3TMYHBIX 00J1aCTe HayKH U pealbHOM
PKU3HU;

YMETb

CBOOOJHO  ONEpUPOBATH
MOHSATHAMH: JIBUKEHHUE, MapaulelbHbIN

IICPCHOC, CUMMCTPHUA Ha IIJIOCKOCTU U B

[pe/ICTaBICHMUS;

[IPOCTPAHCTBE, IIOBOPOT,




CO3/1aBaTh
[Pa3IMYHBIX opMaTax ¢ y4eToM
HazHayeHus: WHPOpMaUuu U
[1eJIeBOM ayJUTOPHH, BbIOUpas

TEKCTbI B|

OITUMAJIbHYIO bopmy|
[pe/CTaBICHUS 71
BU3yaTH3aLUY;

OLCHUBATbL OOCTOBCPHOCTD,
VMICTUTUMHOCTD I/IH(bOpMaI_[I/II/I, €C
IIpaBOBbIM

COOTBETCTBHEC H

MOPaJIbHO-3THUYCCKUM HOPMaM;

npeoOpazoBaHue MOMO00Ms, TOJ00HBIE
(UTYpHI; YMETh paclio3HaBaTh paBHBIC Ui
mogoOHbIe (UTYpBI, B TOM 4YHCIE B
NpUPOJE, HCKYCCTBE, apXHUTEKTYypE;
YMETh HCIIOIh30BaTh T€OMETPUUCCKHE
OTHOIICHHUS, HAXOJAUTh TCOMETPHUECKUE
yroj, IUIOMIA[b,
00bEM) TIPU PEIICHUH 3a]ad U3 JPYTHUX|

BEIMYMHBI  (JIJIMHA,

y4eOHBIX NPEIMETOB U U3 peallbHOH
PKU3HU

OK 03 [1nanupoBatsb u
[peaT30BHIBATH
COOCTBEHHOE
npodeccuoHAIbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeANPUHIMATENbCKYIO
NesITeTbHOCTD B
podecCuoHAIbHON
chepe, UCTIOJIB30BATh
3HAHUS 10 (PUHAHCOBOM
FpPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyalHsax

- WCIOJB30BaTh  CPEICTBA
MH(POPMALMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOT U1 B peleHuy
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPraHU3alMOHHBIX  33a1a4  C
COOIFOIEHUEM TpeOoBaHUH
BDPrOHOMHUKH, TEXHUKH|
0€30MacHOCTH, THTUCHBI,
[pecypcocOepexeHus,
[PABOBBIX M ITHYECKHX HOPM,
HOpPM MH(POPMAIIMOHHOM
0e301acHOCTH;

- BJIQJICTh HaBBIKaMU|
pacrio3HaBaHUsS W 3alIUTEHI
MHpopManuy,
MH(OPMAaLMOHHOM
0€30MaCHOCTH JTUYHOCTH

B obnactu JTyXOBHO-
HPaBCTBEHHOTO BOCITUTAHHMS:

-- c(hOpMUPOBAHHOCTH|
HPaBCTBEHHOT'O CO3HaHMS,
BTHUYECKOTO MOBEICHMS;

- CIIOCOOHOCTb  OLIEHHMBATh
CUTyallMl0 W  TPUHUMATH,
0CO3HAHHBIE pelIeHus,

OpUEHTHUPYSICh HAa MOpPAIbHO-

HPABCTBCHHEIC HOPMEI H
[IEHHOCTH;
- OCO3HAHME JIMYHOIO BKIIAJA B
[IOCTPOCHUE YCTOWYUBOIO
Oymy1ero;

- OTBCTCTBCHHOC OTHOIICHHC K|

- yYMETb OIIEpUPOBaTh IOHATUAMM:
[palliOHAJIbHBIE, VPpaLMOHAJIbHEIE,
[1OKa3aTeJIbHbIE, CTEIIECHHEIE,
imorapupmMmuyecKue,
TPUTOHOMETPUYECKUE  YPaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yYMETb OIIEpUPOBaTh IOHATUAMM:
MHOTI'OTPaHHUK, CCUCHHUE

MHOTOTpaHHHKa, Ky0, MapaJijiesenumnes,
¢burypa

VTAHIP,
KOHyC, Iap, chepa, ceueHus QuUrypsl
BpaIlCHUS, Kacaromascs
cephl, IWIMHApPA, KOHYCa, IJIONIAIb
MMOBEPXHOCTHU

pu3Ma,  NUPAMMJIA, u

[TIOBEPXHOCTh  BpaIlCHMUS,
IIJIOCKOCTB,

NnupamMubl, IMPU3MBI,

CBOMM poauTeIsiIM U  (WIN)

KOHyCa, LWIMHApA, IUIOWaAb cQepsl,




pyrum YIeHaM CEMbH,
CO3JaHHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS

[ICHHOCTEH CeMEHHOM >KM3HU B
COOTBETCTBUU C TPATULUSIMU
HaponoB Poccuu;

OBnajseHne YHUBEPCAIbHBIMY
[PETYJIATUBHBIMU JICHCTBUSMU:
a) caMOOpTaHU3aIINs:

- CaMOCTOATEILHO
OCYIIECTBIISATh
[MO3HABATEIIBHYIO
eI TeIIbHOCTD, BBISIBIISITh

poOIeMBlI, CTaBUTH u
(bopMynTupoBaTh COOCTBCHHBIC
Bajaud B 00Opa3oBaTEIbHOMN
e TSIIBHOCTH W JKU3HCHHBIX
CUTYaIHsX;

- CaMOCTOSITEJIbHO COCTaBJISITh
[UIaH pEIICHUS MPOoOJIEeMbl ¢
[Y4ETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
[IPEATIOYTEHU;

JaBaTh  OLIEHKY  HOBBIM
CUTYaLUsIM;

CII0COOCTBOBATH
(OpMHUPOBAHUIO U TIPOSIBIICHUIO,
[IUPOKON 3PYIUIMK B Pa3HBIX

00IacTIX 3HaHI/II71, ITOCTOSAHHO|

[MOBBINIATH CBOM
0OpazoBaTeNbHBIN u
KYJIBTYPHBIH YPOBCHb;

0) CAMOKOHTPOJIb:
MCIIOJIb30BaTh MIPUEMBI
peduekcun TUIS OLICHKH
CUTyallid, BBIOOpAa BEPHOTO)
[pEIIeHUs;

YMETb OLICHMBAaThb PHUCKH U
CBOEBPEMEHHO IIPUHUMATh
[PELIEHUS IO UX CHUKEHUIO;

B) SMOIIMOHATbHBIA UHTEIIIEKT,
[peoaararomui
C(OPMHPOBAHHOCTbD:
BHYTPCHHEN

BKJIIOYAIOIICH CTPECMIJICHHUC K]

MOTHUBAIIUU,

00BeM KyO0a, MPSIMOYTOJTHHOTO|
Mapaiesienuneia, TUPaMUIbl, TIPU3MBIL,
[WINHApPA, KOHyca, Iapa; YMCHHE
M300pakaTh MHOTOTPaHHHUKH u
IIOBCPXHOCTU BpalllCHUSA, UX CCUCHUA OT|
PyKH, C

MHCTPYMCHTOB UM 3JICKTPOHHLIX CPCIACTB,

IIOMOIIBIO YCPTCIKHBIX|

YMETh pacno3HaBaTb CHUMMETPUIO B
[IPOCTPAHCTBE; yMETh pPAaclO3HaBaTh
[PaBHJIbHbIE MHOTOIPAaHHUKU;

yMETb  OIEpUpPOBaTh

IOHATHUAMMU
[MPpAMOYI'OJIbHas1 CHUCTEMA KOOPAMWHAT,

KOOPAHWHATBI TOYKH, BCKTOD,

KOOpAMHATBl ~ BEKTOpa,  CKAJIAPHOE

[IPOU3BEACHUE, YTOJ MEXAY BEKTOpaMH,

CymMMa BCKTOPOB, IMPON3BCACHUC

BCKTOpa Ha YHUCJIO, HaxXoauThb C

hopmyn
OTpe3Ka,

IIOMOIIIBIO HN3YUCHHBIX
KOOPAMWHATBI CCPCANHLBI
PACCTOSAHNUEC MCIKAY ABYMA TOUKAMU

HMOCTHIKCHUIO LCJIN U YCIICXY,




ONTUMH3M, WHUIAATUBHOCTD,
YMEHHE JICHCTBOBATh, HCXOJ
3 CBONX BO3MOJKHOCTEI;

- OMIIaTHH,  BKJIIOYANOIIEH
CIIOCOOHOCTH HOHUMAThH
OMOIIMOHAIIBLHOE COCTOSIHHE

IIPYTUX, Y4YUTBIBATH €ro IIpH
OCYLIECTBIICHUU
KOMMYHHKAIMH, CHOCOOHOCTH K
COUYBCTBHIO
CONEPEKUBAHMUIO;
COLIMAIIBHBIX

u
- HABELIKOB,
CIIOCOOHOCTD
C

BKJIFOYAIOIIUX
BBHICTPAUBaTh  OTHOLLCHUS
ITPYTUMH JTIOABMH, 3a00THTHCS,
H

[TPOSABJIATH HHTCPECC

pa3pemaTth KOHQIUKTHI

OK 04 DddextuBHO
B3aUMO/ICHICTBOBATh U
paboTaTh B KOJUICKTUBE
1 KOMaHJIe

ICOTOBHOCTb K CaMOPa3BUTHIO,

CAaMOCTOSITEIIbBHOCTH u
CaMOOIIPE/ICIICHUIO;
-OBJIa/ICHUE HAaBbIKaMU y4eOHO-
IICCIICIOBATEIBCKOM,
[MPOEKTHOM W  COLUMAIBbHOU
esATEIbHOCTH;

OBnazieHWe yHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU
IMEeCTBUSIMU:

0) COBMECTHAs JIeATeIbHOCTD:

- TIOHMMaTh W WCIOJIb30BATh
MPEUMYIIECTBA KOMAHIHOW H
MHIUBUAYaJIbHON paboThI;

- IPUHUMATh LIEJIM COBMECTHOU
NesTeTbHOCTH,
OpraHU30BBIBATh
KOOPJIMHUPOBATh ACHCTBUS IO

COCTAaBJIATH

b5l

€€ JIOCTHIKEHHUIO:
[J1aH JEHCTBHN, paclpeaciarh
c

ponu MHEHUH

[Y4aCTHUKOB

y4eTOM
00CcyXaaTh|

[pE3YyIBTATHI COBMECTHOM|

paboTHI;

- KOOpPJAMHHUPOBATH

BELITIOTHATH PabOTy B YCIOBHSX

[PEaJbHOTO, BUPTYAJIBHOIO M

KOM6I/IHI/IpOBaHHOFO

)41

yMETh  OINEPUPOBATH
CJIy4aiiHBIH OIIBIT U CITydaiiHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4yailHOro  CcOOBITHUS;
v

IIOHATHUAMMU

YMETb BBIYUCIIATH BCPOATHOCTH

MCITOJIb30BAaHUEM rpaduyecKux|

bopmybl
CIIOYKCHHUSI 1 YMHOXKCHUS BEPOSTHOCTEH,

MCTO/I0B, MNPUMCHATH

KOMOHHATOpPHBIE (haKThI U POPMYJIBI IPHU

[PCHICHU N 3a1a4, OLICHUBATb
BCPOATHOCTH PCaJIbHBIX CO6BITPII>1;
3HAKOMCTBO (¢10) CJ'IyLIaI\/'IHLIMI/I
BCJIMYMHaAMU, YMCHUC IPHUBOJUTDH

[IPUMEPHI MPOSIBJICHUST 3aKOHA OOJIBIINX|
YUCeT B MPUPOJHBIX M OOIIECTBEHHBIX

B3aMMO/ICHCTBHS,

STBITCHIISIX ;
- yMeTb  CBOOOJHO  OIEPUPOBATH
MOHATHSMM:  CTENEHb  C  LEJbIM|
Mokas3aTejaeM, KOpPeHb HaTypaJbHOM
CTEIIEHU, CTENEeHb C pallOHAIbHBIM]
MOKa3aTeneM, CTENeHb c
e CTBUTEIIbHBIM (Be1LleCTBEHHBIM)
roKasareneM, JorapudmM ducia, CHHYC,
KOCHHYC ¥ TaHT€HC MPOM3BOJILHOTO
HHCIIa;

- yMeTb CBOOOJHO  OIEPUPOBATH
MTOHATHSIMMU: rpapux byHKIHIH,
oOpaTtHast ~ (QyHKIUS,  KOMIIO3MLUS
(byHKLINH, JUHEWHAs byHKIH,
KBaJIpaTU4Has (QYHKIWS, CTENCHHAs




OCYHICCTBJIATE IMO3UTHUBHOC]
CTPATCTUYCCKOC IIOBCACHUC B
[Pa3IUYHBIX CUTyalluiX,

IIPOABJIATH TBOPYECTBO 41

BOOOpaKeHUE, OBITH,
MHUITUATHBHBIM.

OBnajseHne YHUBEPCAIbHBIMY
[PETYJIATUBHBIMU JICHCTBUSMU:
) MPUHATHE Cce0s M JPYrux

ITrOIEN:

- [pUHUMATh MOTHUBBI U
APTyMEHTBI IPYTHX JII0JIed Mpy
AHaIIN3e pe3yJIbTaToB
esITeTIbHOCTH,

INpu3HaBaTb CBOC IIPaBO N

[I[paBO JpPYIrUX JIFOAECH  HA

OIINOKH;

Pa3BHUBAThb CIIOCOOHOCTH
[IOHNMAaTb MHUDP

APYyroro 4cjioBeka

C II03uIMH

GyHKIMST ¢ LETBIM
TPUTOHOMETPHUYECKHUE
0OpaTHbIE
byHKIIIH,
morapudmudeckas

MIOKa3aTelneM,
bynxuun,
TPUTOHOMETPUYECKHUE
NOKa3aTeIbHas
INZEINIVH
CTpOUTH rpaduKu (PYHKIHIA, BBITTOIHSATH

51
YMETh

rpeoOpa3oBaHus TpaQuKOB (HYHKIIHIA;
- rpaduky
(YHKIMIA JUI W3y4eHHs MPOILECCOB U

3aBHCHUMOCTEH npu pCeIICHUN 3aja4 U3

YMCTb HCIIOJIB30BaTh

Npyrux  y4eOHbIX MNpPEAMETOB W U3
[peaIbHOM KH3HU; BBIPAXKATh
dbopMyllaMi  3aBUCUMOCTH  MEXKIY
BETMYNHAMU;

CBOOOJTHO OIEPHUPOBATH TOHITHUSMHU:
byHKIUY,
(yHKIMK, OTPaHUYEHHOCTh (YHKIIHH,
MOHOTOHHOCTb ~ (DYHKIIMM, 3KCTpEMyM|
(GyHKIMH, HauOoJbIlee U HaUMEHbILEE
BHaYeHUs (QYHKIUM Ha MPOMEXKYTKE;
YyMETb ~ IPOBOJUTH  HCCIIEZOBAaHUE
(yHKITUY;

YMETh HCIIONB30BaTh CBOWMCTBA W
GyHKIMH s
HEpaBEeHCTB W 33734 C

UYCTHOCTD NEPUOANIHOCTD

rpaduxu
[YPABHEHUH,

pelieHus
apamMeTpamu; n300paXkaTh Ha|
KOOPJMHATHOM IUIOCKOCTH MHOXECTBA
[PEIICHN YpaBHEHM, HEPABEHCTB U UX
CHUCTEM

OK 05 OcymiecTBisarh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHUKAITUIO Ha
rOCYJapCTBEHHOM
s1361Ke Poccuiickoi
Denepannu ¢ y4eToM
0COOCHHOCTEH
COITUAIIBHOTO 1
KYJIbTYpPHOTO
KOHTEKCTa

B
BOCIIUTaHUS:

00JJaCTH  ICTETUYECKOTO

- OCTETHYECKOE OTHOIICHHE K
MUpY, BKIIIOYasl 3CTETUKY ObITa,
Hay4YHOTO TEXHUYECKOTO)
TBOpYECTBA, CIOpTa, Tpyla H
0O0I11eCTBEHHBIX OTHOILICHHIA;

- CIOCOOHOCTh BOCHPUHUMATH,

u

paanque BUIbI I/ICKyCCTBa,
TpaJII/IIII/II/I nu TBOpLIeCTBO CBOCTO
M ApYrux HApOJ0B, OIIYyIIaTh
PMOITMOHATBHOE BO3JIEHCTBHE
MCKYCCTBA;

- YOXKICHHOCTh B 3HAYMMOCTH
719 JIMYHOCTH H  OOIIECTBA|
OTEYECTBEHHOTO W MHPOBOIO

3THHUYCCKHUX

- YMCTH IIOHATUAMU:

cpenHee apudmeTHyecKoe,

OIIepupOBaThH
MeaHnaHa,
HanOOoJbIIee U HAaUMEHbIIee 3HAYCHMUS,
[pazMax, CTaHJIapTHOE
OTKJIOHEHHUE YHCIIOBOTO Ha0Opa; yMEHUE

UHTEPIPETUPOBATH|
IIPEICTaBICHHYIO

JTUCIiepcus,

M3BJIEKATh,
MH(pOpMaLHIO,
TabmuIax, Ha auarpamMmax, rpadukax,
OTpPaKaIOIIYIO
MPOIIECCOB W SIBIICHUIA; TPEACTaBIAThH

B

CBOMCTBA  pEaIbHBIX
MH(OpPMAaLIMIO C TMOMOUIbIO TaONUIl H
uarpamm; UCCIIEI0BATh
CTaTUCTUYECKUE JJaHHBIE, B TOM YHCIIE C
MpUMEHEHHEM I'padUuecKuX METOJOB U
PIIEKTPOHHBIX CPEACTB;

YMETHb  ONEPUPOBATH

IOHATHUAMMU

MICKYCCTBA,

TOYKa, npsmas, IIJIOCKOCTB,




KYIbTYPHBIX  Tpaguluii U
HAapOIHOTO TBOPUYECTBA;

- TOTOBHOCTD K
CAMOBBIPQKEHUI0O B  Pa3HBIX

BHJIaX HUCKYCCTBA, CTPEMIICHHE
[IPOSIBIISATH KAaueCcTBa
TBOPYECKOM JINYHOCTH;

OBnajseHrne YHUBEPCAIbHBIMY

KOMMYHHUKATHBHBIMU
IMENCTBUSIMU:
a) oOIIeHue:
- OCYIIECTBIISATh

KOMMYHHKAITH BO BCEX cepax|
PKH3HH,

- pacrio3HaBaTh HeBepOalbHbIC
CpeICTBA OOIICHUS, TTOHUMATH,
BHAYCHHE COLMAIBHBIX 3HAKOB,

pacrio3HaBaTh  HPEANOCHUIKH
KOH(UIMKTHBIX ~ CUTyallMd |
CMAr4aTh KOH(IJIUKTHL;

- Pa3BepHYTO M  JIOTMYHO
M3J1araTh CBOIO TOUKY 3PEHHUS C
MCTIOIb30BAHUEM  SI3BIKOBBIX
CpeACTB

[POCTPAHCTBO,  JABYIPAaHHBI  yrodi,
CKpEeIIHBaoOIIuecs psIMbIE,
MapaiebHOCTb u
MEePIICHIUKYISIPHOCTD IPSIMBIX 171

[JIOCKOCTEH, Yroll MEXAy HpsSIMBIMU,
[YTOJI MEXIYy MpsIMOM M IIIOCKOCTBIO,
YTOJI MEXY IUIOCKOCTSIMHU, PAaCCTOSHUE
OT TOYKU A0 IUIOCKOCTH, PACCTOSHHUE
MEXIy NPSAMBIMU, PACCTOSIHUE MEXIY|
[UIOCKOCTSIMU;

- YMETb WCIOJb30BAaTh IPU pPELICHUY]
3ajad M3ydeHHble (DAKTBl M TEOpEeMbl
TIJIAHUMCTPHUH,

YMCHHC OLICHUBATh

[pa3Mepbl 00BEKTOB OKPYIKAIOILETO MUPA

OK 06 IIposBisiaTs
FPaKIaHCKO-
MaTPUOTHUECKYIO
[MO3UIIHIO,
TEeMOHCTPHUPOBATH
OCO3HAHHOE TTOBEJICHHUE
Ha OCHOBE
TPaIUIIHOHHBIX
00I1IeYeIIOBEUECKHUX
[ICHHOCTEH, B TOM
YHCIIE C YUETOM
rapMOHHU3AIIUU
MEKHAI[HOHATLHBIX U
MEXPEIIUTHOZHBIX
OTHOIIICHUH,
MPUMEHSITh CTaHIAPTHI
QHTUKOPPYIIIMOHHOTO
[MOBEICHMS

- OCO3HaHHE OOYyYaIOUTUMUCSH
[pOCCHUIICKOM TPaXKIaHCKOM|
MICHTUYHOCTH;

- LEJICHAIIPABIIEHHOE PAa3BUTHUE
BHYTPEHHEN MIO3ULUY
IMTMYHOCTA Ha OCHOBE TYXOBHO-
HPaBCTBEHHBIX IICHHOCTEH
HapOJ0B Poccuiickoi
Denepauny, HCTOPUUECKUX U
HalMOHATBHO-KYJIbTYPHBIX
TpaguIuii, dbopmMupoBaHue
CHICTEMBI 3HAYHMBIX

IHCHHOCTHO-CMBICJIOBBIX

[YCTaHOBOK,
AQHTUKOPPYILIUOHHOTO
MHUPOBO33PEHUS,
[PaBOCO3HAHUS,
HKOJIOTMUECKOMN KYJIBTYpBHI,

CITIOCOOHOCTH CTaBUTh neianm 1
CTPOUTDH KU3HCHHBIC IIJIAHBI;

B qaCTu rpaxIaHCKOro
BOCIIUTAHUA:

- YMETb OIIEPUPOBATh MOHATUSIMHU:
IPSIMOYTOJIBHAsL CUCTEMA KOOPIMHAT,
KOOpPAMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKaJISAPHOE
[IPOU3BEICHUE, YTOJI MEKly BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpPA HA YUCJIO; HAXOJHUTH C
[TOMOUIBIO U3YUYEHHBIX (HOPMYII
KOOpPJIMHATHI CEPEIUHBI OTPE3Ka,
[pAcCTOSTHUE MEXAY ABYMS TOUKaAMU;
-yMETb BBIOMPATh TMOAXOIAIINN
M3Y4YEHHBIM METOJ U1 pELICHUS
3a/1a4M, PaCIIO3HABATh MaTEMaTHUECKHE
(bakThl U1 MaTeMaTH4YECKHE MOJIETU B
[IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOU
MaTeMaTHYECKOW HAYKH.
YMETb  OIIEpUPOBATH

MOHATUSAMU:
CJIy4aiiHBIHN OIIBIT U CITydaiiHOe COOBITHE,

BEPOSITHOCTh ~ CIIYYalfHOTO  COOBITHS;




- OCO3HAHHE CBOUX
KOHCTUTYIIMOHHBIX  TpPaB |
00s13aHHOCTEH, YBaXKEHUE

3aKOHA U IIPaBOIIOPAIKA,

HpI/IHSITI/Ie Tp AIUITNOHHBIX
HAITOHAJIbHBIX,
00I1I€YETOBEYECKUX
I‘YMaHI/ICTI/I‘-IeCKI/IX H
ITEMOKPATHYCCKUX IEHHOCTEH;

IFOTOBHOCTb IIPOTHBOCTOATDH

111COJIOT I 9KCTPEMH3MA,
HallMOHAIM3Ma, KceHohoouw,
ITUCKPUMUHAIIH 10|
COLIMANILHBIM,  PEIIMTHO3HBIM,
[PACOBEIM, HAaI[MOHAJIbHBIM
MpU3HAKAM;

- FOTOBHOCTH BECTH

COBMCCTHYIO [JCATCIIBHOCTb B
MHTCPCCax I'paXaaHCKOIo
06IJ_[CCTBa, y4aCTBOBATH
CaAMOYIIPABJICHUU

B
B
00111600pa30BaTEIHHOM
OpraHu3aluu U JIETCKO-
FOHOIIECKMX OpraHu3alusiX;

- YMEHUE B3aUMOJICHICTBOBAThH C
COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUAMU
1 Ha3HAUYEHUEM;

- TOTOBHOCTb K I'yMaHUTapHOH
11 BOJIOHTEPCKOM A€ TETbHOCTH;
MMaTPUOTHYECKOI0 BOCTIUTAHUSA:
- c(hopMUPOBAHHOCTH
[POCCUICKOM IPaKJaHCKON
MICHTUYHOCTH, IaTpUOTU3MA,
YBaXXEHHMsI K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH
nepen Ponunoi, roppoctu 3a)
CBOM Kpaii, cBoro Poauny, cBoi
S3BIK M KYJBTYpY, NMPOILLIOE U
HacTosIIEee
MHOTOHAIIMOHAIBHOTO  Hapo/a
IPoccum;

- LIEHHOCTHOE OTHOILIEHHUE K|
FOCYapCTBEHHBIM CHMBOJIAM,

MCTOPUYECKOMY U IIPUPOTHOMY|

YMETb  BBIYUCIATH  BEPOSITHOCTH  C
MCIIOJIb30BaHUEM rpaduyecKkux
METOJI0B; MPUMEHSITh bopMyIbI

CJIOKCHHUA U YMHOXKCHUA BepOHTHOCTef/'I,

KOMOMHATOPHBIE (PaKThl U POPMYIIBI IPU
[pEeLICHUN 3a1a4; OLICHUBATh
BEPOSITHOCTH ~ pEalbHBIX  COOBITHIA;
3HAKOMCTBO co CIly4alHbIMHY|
BCIIMYMHAMYU;  YMCHHE  IPUBOJHTH

[IPUMCPEBI ITPOABJICHUA 3aKOHA OONIBIINX
UKUCCI B IPUPOJHBIX H 06HI€CTBCHHI)IX
MIBJICHHAX

HaCJICIWIO, nHaMsATHHUKaM,




TpaguuusM HapoaoB Poccun,
imocTmkeHussM Poccun B Hayke,
MCKYCCTBE, cropre,
TEXHOJIOTHSIX U TPY/IC;

- uaehHas  yOexXJACHHOCTbD,
FOTOBHOCTh K CIY’)KEHHIO U
BaIuTe OrecuecTBa,
OTBETCTBEHHOCTh 3a ero|
Cyne0y;

OCBOCHHBIE  OOYYaIOIIUMHUCS]
MEXIPEAMETHBIC TIOHATHS H

YHUBEpCAJIbHbIE yueOHbIe
neiicTBus (perynsTUBHBIE,
[103HABATEIIbHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh X
MCII0JIb30BaHUs B

[MO3HABATEIbHON U COLMAILHON

NpakTHKe,  TOTOBHOCTh K
CaMOCTOSATEIIEHOMY

MIAHUPOBAHHIO 71
OCYILIECTBIICHUIO yueOHOU

MesTeTbHOCTH,  OpraHu3aluy
yueOHOro COTpyIHUYECTBA C
e 1arOornIeCKUMH
pabOTHUKAMU U CBEPCTHUKAMU,
K Y4acTUI0O B TOCTPOCHUU
VHIUBUyAJIbHON
00pa3oBaTeNbHOIN TPACKTOPHUH;
- OBJIaJICHHE HaBBEIKAMH
y4eOHO-UCCIIeI0BATEIbCKOM,
[MPOEKTHOM U COLIMaIbHOM

NMEATCIIBHOCTH




OK 07 CoxnelicTBOBAaTHL
COXPAHEHHUIO
OKpYKaloIIeu Cpeibl,
[PECYpPCOCOEPEIKCHHUIO,
[IPUMEHSTH 3HaHUS 00
M3MCHCHUU KIIMMATa,
[IPUHIIAITBI
OEpEKITUBOTO
[IPOM3BO/ICTBA,

b pexTuBHO
MeicTBOBATE B
YpEe3BbIYANHBIX
CUTYaIUIX

HE TMPUHUMAThb JEUCTBUA,
[IPUHOCSIIHE Bpen
OKpYXKaIOIeil Cpese;

yMETb  MPOTHO3UPOBATH

HEeOJIaroNpUsTHbIE

PKOJIOTUYECKUE  TOCJIEACTBUS]
[IPEAIPUHUMAEMBIX JICHCTBUI,
[pEIOTBPALIATh HX;

pacImpuTh OIIBIT|
NeATEIIFHOCTH  9KOJIOTMYECKON
HarpaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PELICHUS]
[IpOOJIEMBI C YYETOM aHAJIU3a
MMCIOIUXCA MAaTCpHUAIIbHBIX U
HeEMaTepUaIbHBIX PECYPCOB;
OCYILIECTBIIATH

[[€JICHANPABIECHHbBIN TIOHUCK
[epeHoca CpelicTB U CIOCO00B
ImeficTBUA

podeccuoHaNbHYIO Cpey;

- YMCTb IICPCHOCUTHL 3HAHUA B

B

[103HABATEIbHYIO u
[IPAKTUYECKYIO o0rnactu
PKU3HECACATCIIBHOCTH,

- IpcayiaraTb HOBBIC IIPOCKTHI,
OLICHUBaTh HJICH C IIO3HUIIUMH

YMETh
byHKIIHS,
MIPON3BOTHAS,

OIpeaeICHHbIN

ONIEPUPOBATH  TIOHSATHSIMH:
HeTpepbiBHAsT  (QYHKIHS,

nepBooOpa3Has,
UHTETPaI; YMETH|
HaXOJUTb NPOU3BOJHBIC 3JICMCHTAPHBIX|
bynKuwmii,
MaTCpHraJIbl; UCCIICAOBATH B HpOCTGfIH.IHX

UCIIONB3YSl  CIIPABOYHBIC
ciydasx (yHKIMM Ha MOHOTOHHOCTH,
HAXOJIUTh HAauOOJIBIINE U HAUMEHBIINE
BHA4YCHHUS (YHKIUN, CTPOHUTH TpaduKy|
MHOTOWIEHOB  C  HCIIOJIb30BaHHEM
arnmapara MaTeMaTHYeCKOro aHalln3a;
[IPUMEHSITH IPOU3BOIHYIO IPU PEIICHUH
3a/iady Ha JIBIDKCHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4n HA|
HanOOJIbIINE W HAUMEHBIINE 3HAYCHMSI,
HAa HAXOXJCHUE IIyTH, CKOPOCTH U
[YCKOPCHUS;

yMETh  OIEPHPOBATH
NIBIDKEHUE B TPOCTPAHCTBE, IMOJI0OHBIC

(I)I/Il"ypbl B IIPOCTPAHCTBE; HMCIIOJIb30BATDH

IIOHATHUAMMU

OTHOILEHHE IIJIOMIAJEH TOBEPXHOCTEN U]

00BEMOB  MOAOOHBIX  GUTYp  TIpH

[pEIIICHUY 3a]1a4;

YMCTb BBIYUCIIATE TI'€COMCTPHYCCKUC

HAWIY4ILIEro peueHus
COTJIACHO KPUTEPUSIM,
OIpECIEHHBIM
TEXHUYECKUM
3a/laHuEM.

BEJMYMHBl  (JUIMHA, YrOJ, IUIOIIAb,
HOBU3HBL,  OPHUIMHAIBHOCTH,\nGrem,  momans — ITOBEPXHOCTH),
[PAKTUICCKON 3HATUMOCTH;  \yenonp3ys  m3ydeHHbIE  (OPMYIBI U
- JaBaThb  OLEHKY  HOBBIMpierorp
CUTyaIHsAM, BHOCHTB
KOPPEKTHUBBI B JIESATENLHOCT,
OLIEHUBATH COOTBETCTBHE
PE3YIBTATOB LEJIAM
[1K 3.4. IIpoBonuth OGOCHOBBIBATH BBIOOD YMETb OIIEpPUPOBATH MNOHATUSAMU:
CpaBHHTeHBHBIﬁ a”Hajus METONOJIOrMH U CPEICTB (l)yHKIII/Ifl, HETpEpbIBHAS d)yHKHI/ISI,
IPOrpaMMHbIX Pa3pACOTKIt IPOrPAMMHIOTO POU3BOIHAS IepBoOOpasHast
b 9|
[POJlYKTOB 1 cpefcTs  [COCCTICHEHHA. y
ONpENENEHHBI  MHTErpa;,  yMETh
pa3paboTKH, C LEIbI0
A HAXOUTh TPOU3BOJHBIE HJIEMEHTAPHBIX|
(GyHKIMA,  WCTIONB3Yys  CIIPABOYHBIE

MaTEepUaJIbl; UCCIEA0BATH B IPOCTEUIIINX
Ciiydasix (YHKIMM Ha MOHOTOHHOCTb,
HaXOJUTh HAauOONbIINE U HAUMEHBIINE
3HaueHUs: (YHKUUH; CTpPOUTH Tpaduku
MHOTOYJIEHOB ~ C  HCIIOJIb30BaHHEM
anmnapara MaT€MaTU4YeCKOro aHalu3a;

MIPUMEHSTH IPOU3BOIHYIO IIPH PELIEHNN




3a/lay Ha JBWKCHUE; PEIlaTh MPAKTHKO-
OpUEHTUPOBAHHBIE 3a1a4n HA|
HauOOJbIINEe U HAaUMEHbBIINE 3HAUYCHUS,
Ha HaxXO0XJCHHE IYTH, CKOPOCTU U
[YCKOpEHUSI;




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON YYEBHOM

JTACIHUANILINHEI

2.1. OobeM 00me00pasoBaTeIbHON Y4eOHOM JUCHMILVINHBI U BBl y4eOHOH padoThl

Bun yuyeonoii padoTsi Obnev B
yacax
O6bem o0pa3oBaTeIbHOI MPOrPaMMbI 286
NuauBuayabHBIN POEKT -
KoncyabTanun 2
CymMapHas yyeOHasi HArpy3Ka BO B3aUMO/IeiicTBHH C NMpenojaBaTeieM 278
B TOM YHCIIE!
JIEKLUH, YPOKH 186
MPAKTHYIECKUE 3aHSITHS 92
71a00PaTOPHBIC 3aHATHUSL -
W3 Hux npogeccnoHaIbHO OPUEHTHPOBAHHOE COAePKAHUE (COepKAHUe 44
MPUKJIATHOTO MOAYJISA)
IIpome:xxyTounas arrecTanus (3K3aMeH) 6




2.2. TemaTH4ecKHil IVIaH U COAepPKaHMe 0011e00pa30BaTEIbHON Y4eOHOH JUCHTUIIIMHBI

Conep:xxanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO-

HaumeHoBaHue pa3/iesioB . O0bem dopmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, TPUKJIATHOMI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)
1 2 3 4
OcHoBHoOe cogepkaHue
Pasnen 1. IloBTopeHue 14
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanue yueOHOT0o MaTepuana
Lenb u 3aj1a4yM | bazoBbie 3HaHUA U YMEHUS IO MaTeMaTUKe B MPO(eCcCHOHANBHOM U B TIOBCEHEBHOM
MaTEMaTHKU MPU OCBOCHUH | I€ITEILHOCTH.
CHCIIMATEHOCTH Teopernueckoe o0ydeHHE: 2
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Yucna wm Bbrumcnenus. | JIeicTBUs Hall OJOXKHUTEIBHBIMEA U OTPULIATSIILHBIMHI YUCIIAMH, OOBIKHOBEHHBIMHU U OK-01, OK-02,
Bripakenus U | JECSITUYHBIMU IPOOSMHU. OK-03, OK-04,
npeoOpa3oBaHus JeiicTBus co creneHsaMu, (OpMyIIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-05, OK-06,
Teopetnueckoe o0yueHue: OK-07
Tema 1.3. IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COEP:KaHUe (CoAepPKAHUE MPUKJIIATHOTO I1IK-3.4
['eomeTpus Ha TUIOCKOCTH | MOYJIsI)
Bunsl nnockux GUryp v ux miomais.
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHU Ha TIIOCKOCTU 2
[IpakTrueckoe 3aHsTHE:
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
IIpouenTHeie BeiuncaeHus | [IpocThie MpOIEHTHI, pa3HbIE CIOCOOBI UX BRIYUCIICHUS. CIOKHBIE MPOIICHTHI
[TpakTHdeckoe 3aHsTHE! 2




Tema 1.5
VYpaBHEHHUs U HEPABEHCTBA

Conepixanue yyeOHOro MaTepHaia

JluneiiHble, KBaApaTHBIC, APOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

[IpakTuueckoe 3aHsTHE 2
Tema 1.6 Coneprkanue ydeOHOro MaTepuaia
Cucrempl ypaBHeHMM " | CriocoOBI pelIeHUs CHCTEM JMHEHHBIX ypaBHeHUU. [ToHsTHs: Marpuma 2x2 u 3x3,
HEPABEHCTB onpenenutenb Marpuibl. Meton [Maycca. CuctemMbl HENMHEHMHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
Teoperuueckoe oOyueHue:
Tema 1.7 Cogepxanue yueOHOro MaTrepuaa
BxoaHoii KOHTpOJIb Breruncnenuss u npeoOpa3oBaHusa. YpaBHEHHS U HepaBEeHCTBA. [eomeTpusi Ha
TUIOCKOCTH 2
IIpakTHueckoe 3aHATHE:!
Paznen2.lipsmble U 16
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOTo MaTepuana
OcHOBHBIE nonstus | [lpenmer crepeomerpuu. OCHOBHBIE TOHATHA (TOYKA, TMpsAMas, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu.  llepecekaromuecs, 2
PacnionnoskeHne mpsMBIX W | Mapa/UlelbHBIE W CKpeIIMBaroIIuecs  npsMble. [Ipu3Hak W CBOKMCTBO
TIOCKOCTEH CKpeluBaIMXCcs NMPsMbIX. OCHOBHBIE TTPOCTPAHCTBEHHBIE (DUTYPHI. OK-01, OK-03,
OK-04, OK-07
Teopernueckoe oOydeHue: 1IK-3.4
Tema 2.2. Coneprxanue yueOHOro MaTepuaa '
IlapannensHOCTh NpAMBIX, | [lapannensHble mpsiMas u 1wiockocTh. Omnpenenenue. Ilpusnak. CaoiicTBa (C
OpAMOM M IJIOCKOCTH, | ToKazatenbcTBOM). [lapannensusle mnockoctu. Onpenenenue. [Ipuznak. ColicTBa
IIJIOCKOCTEN (c nokazarenscTBOM). Terpasip u ero anemeHTsl. [lapannenenunen u ero 3J1€MeHTHI.
CaolicTBa rpaHed M JWaroHaliel  mapajuielienunena. 4

HpOTI/IBOHOJ'IO)KHI)IX
[TocTtpoenue ceuenuii. Pemenne 3amay.

TeopeTI/Iqecxoe 06yquHe:

CogepxaHue yaeOHOTO MaTepuana




Tema 2.3.
[lepneHquKyISIPHOCTD
IPSAMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

Ilepnengukynspusle npsmslie. [lapamienbHble npsiMble, NEPHEHAMKYJAPHbIE K
110ckoCTH. [Ipru3HaK nepneHauKyISpHOCTH NPSIMOU U INIOCKOCTH. Jl0Ka3aTenbCTBO.
Ilepnengukynssp u HakinoHHasA. IlepnengukynspHsle IIOCKOCTH. IIpu3Hak
NEePIEHAUKYJIIPHOCTH INIOCKOCTEN. [l0Ka3aTenbeTBo.

PaccTosHus B mpocTpaHcTBe 2
Teoperuueckoe o0yyeHue:
Tema 2.4. Cogneprkanue ydeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex neprneHaukynspax. [loka3zarenbCTBO. YTON MEXIy NOPsIMON U
TICPHCHAMKYIApax IUIOCKOCTBIO. YTOJI MEX/1y IJIOCKOCTAMU 2
Teoperuueckoe oOydeHue:
Tewma 2.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue TPUKJIATHOTO
[TapannensHsie, MO/IYJIs1)
MIEePIEeHIUKYIIAPHBIE, AkcuoMbl  ctepeoMmeTpuu. lleprneHAuKynspHOCT, NPSMOM UM TUIOCKOCTH,
CKPELIMBAIOIIUECS MIPAMBIE | MApalIeIbHOCTh TIBYX IPSIMBIX, NEPIEHIUKYJISIPHBIX IUIOCKOCTH, 4
NEePIEeHIUKYIIPHOCTh IIOCKOCTEH
IIpakTHueckoe 3aHsaTHE
Tema 2.6. Coneprxanue yueOHOro MaTepuasa
Pemenue 3anau. Ilpsmeie u | Pacnonoxenne npsMbIX M IUIOCKOCTEH B mpocTpaHcTBe. llepneHaIuKyaspHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MapajlIeNbHOCTh NPSIMBIX U MI0cKocTed. CKpelMBaronuecs npsiMble
[IpakTuueckoe 3aHsATHE! 2
Paznen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprkanue yuebHOro MaTepuana OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MPOCTpaHCTBe. lIpocTreiimme 3amadum B KOOpAUHATAX. OK-04, OK-07
npocrpaHcTse. Paccrosnue | PaccrosHue Mex Ty IByMs TOUYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 4 IIK-3.4

MEXAYy JBYMS TOYKaMH.
Koopnunarel  cepennHbl

OTpe3Ka

Teopernueckoe o0yueHue:




Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHOE NPOU3BEICHHE

Conepixanue yyeOHOro MaTepHaia

BexTops! B mpocTpancTBe. Cl10KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha 4uciao. KommianapHele BekTOpbl. CKaJlsipHOE IPOU3BEACHHE BEKTOPOB.
PaznoxeHue BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJUHATAX, YTOJI MEXY BEKTOPAMH, Yrojl 6
MEXy MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMH. Y paBHEHHUE MIIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIpeACTUTENS 2X2
Teoperuueckoe oOyueHue:
Tema 3.3 IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COAEPKaHue (CoAepKaHue NPUKJIATHOTO
[IpakTuko- MOJYJISA)
OpUEeHTHpPOBaHHbIE 3a1aud | KoopanHaTHas MI0CKOCTh. BbluncieHne paccTOsSHUM U IJIOMaAeld Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
TJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBE. BekTopsl B npocTpancTBe. ClokeHue u
KoopauHnatsl 1 BEKTOpBI BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4uciio. KoMIiuiaHapHble BEKTOPBI.
CkansipHOE  INpOM3BEACHHE BEKTOpOB. PasimokeHume BekTopa IO  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXIY BEKTOpPaMH, Yrojl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
IIpakTHueckoe 3aHATHE!
Paznen 4. OcHOBBI 40 OK-01, OK-02,
TPUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuyeckue OK-05, OK-06,
GyHKIMH OK-07
Tema 4.1 Coneprkanne y4eOHOT0 MaTeprana ITIK-3.4




Tpuronomerpuueckue
(GyHKIMK TPOM3BOJIHHOTO
yria, yucna. Pannannasa u
rpagycHas Mepa yria

Paguannas mepa yria. IIoBopoT Touku BOKpYr Haudaja KoopauHar. OnpezneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAaHI'eHca. 3HaKU CHUHYCa, KOCUHYCa, TAaHI'€HCa U
KOTaHI'€HCA 110 Y€TBEPTAM. 3aBUCUMOCTh MEX1y CHHYCOM, KOCHHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O € yria

Teopetuueckoe o0yyeHue:

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TOXECTBA.

@opMyIIbl IPUBEACHUS

Copepxanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB O U
- o.. DOpMyIIbI IPUBEAECHUS

Teoperuueckoe oOydeHue:

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBI M pa3HOCTH [BYX
yIJIOB
Cunyc u KOCHHYC
NBOMHOTO yria. ®opmyiibl

IMOJIOBUHHOT'O yIJjia

Cogepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHMHYC M KOCHHYC
nBoiiHoro yrina. ®opmyisl [TpeoOpa3oBanusi CyMMBI
TPUTOHOMETPUUYECKUX (QYHKUMH B NpPOM3BEAEHUE M IPOU3BEACHUS B CyMMY.

INOJIOBUHHOT'O  yTJia.

BolpaxeHue TpPUrOHOMETPUYECKMX (PYHKLIMM 4Yepe3 TaHIMEeHC I10JOBUHHOTO

aprymenrTa. [IpeobpazoBanust NpoCTEHIINX TPUTOHOMETPUUECKUX BbIpaXKEHUIN

Teopernueckoe o0yueHue:

Tema 4.4 Coneprxanue yueOHOro MaTepuaa

OyukuuM, HX CcBoHCTBA. | O0NacTh OnpeneneHUs] U MHOKECTBO 3HaYeHHH (QyHKuid. YETHOCTh, HEUETHOCTD,
CriocoOsl 3aJaHus | MepuoANYHOCTh (PyHKIMHA. CriocoObl 3aaHus QyHKIMHA

Gynxuin TeopeTtudeckoe 00y4eHue:

Tema 4.5 Coneprkanue y4eOHOro MaTepuana

Tpuronomerpuueckue OO6nacTh onpefeneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKLUH.

¢byHKIMH, MX CBOMcTBAa U
rpaduku

YéTHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYeCcKUX (yHKuui. CBocTBA
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

TCOpCTI/I‘ICCKOC O6y‘lCHI/ICI

Tema 4.6
[Ipeobpa3zoBanue
rpadukoB

Cogepxanue yaeOHOTO MaTepuana

CixaTtue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHM.
[Tpeobpa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIHMMA




TPUTOHOMETPUUYECKUX [IpakTuueckoe 3aHsTHE

byHKIUH

Tema 4.7 IIpodeccrnonaibHO-0OpHMEHTHPOBAHHOE COlepP KaHMe (ComepKaHue MPUKJIATHOTO
Omucanune MO/1YJIfA)

MTPOM3BOJICTBEHHBIX Hcrnonb30BaHne CBOWCTB TPUTOHOMETPUYECKUX (YHKIHMH B MPOGECCHOHATBHBIX

MPOIIECCOB €  MOMOIIBIO
rpadukoB GyHKIHI

3aJadyax

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4.8 Cogepxanue yaeOHOTO MaTepuana
Oo6parHsbie Ob6parnble Tpuronomerpuyeckue Gpynkun. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE
Teopernueckoe o0ydeHHE:
byHKIIUN
Tema 4.9 Cogepxanue yueOHOTo MaTepuana
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHuUe tg X = a, ctg X = a. Pemenue
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPHUYECKUX ypaBHEHUM OCHOBHBIX THUIIOB: npocTeimune
TPUTOHOMETPUUECKUE YPAaBHEHMsI, CBOJSLIMECS K KBaJpaTHBIM, pellacMble
pa3oKEeHUEM Ha MHOXKHUTEIH, OAHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUYECKNE HEPABEHCTBA
Teopernueckoe oOyueHue:
Tema 4.10 Coneprxanue yueOHOro MaTepuaia
Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUYECKHUX Teopernueckoe oOyueHue:
YpaBHEHUU
Tema 4.11 Coneprkanue y4eOHOro MaTepuana
Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLHUH.
byHKIIUU [TpakTHueckoe 3aHsTHE!
Paznea 5.

KoMmmiekcHbie yucia




Tema 5.1 Cogepxanue yaeOHOTO MaTepuana
KomiiekcHele yncna [Tonstne komruiekcHoro umncna. ConpspKeHHbIE KOMIUIEKCHBIE YMCIa, MOAYNb H
apryMeHT KOMIUIEKCHOro uucna. @dopma 3amucu  KOMIUIEKCHOTO — YHCIa 4
(reomeTpuueckasi, TpUTOHOMETpHUYecKas, anreOpandeckas). Apudmernyeckue
JENCTBUS C KOMILJIEKCHBIMH YHCIIaMU
Teopetuueckoe o0yyeHue:
Tema 5.2 Cogepxanue yaeOHOTO MaTepuana
IIpumeHenue Brinonnenue pac4eToB ¢ IOMOILBIO KOMIUIEKCHBIX unce. [Ipumeps! ucnosib3oBaHus
KOMIUIEKCHBIX YUCET KOMITJIEKCHBIX YHCET 4
[TpakTHdeckoe 3aHsATHE
Paznen 6. IlpousBoaHas 40
pyuxkuum, ee
npuMeHeHHe
Tema 6.1 Copepxanue yueOHOro MaTepuala
ITousrue IPOU3BOJAHOM. | OmpeeicHre YHCIOBOM TMOCIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa
@opMynsl M IpaBWIIA | YUCIOBBIX TOCienoBaTenbHOCTEH. OrlpeneneHue mpenena MociIeI0BaTeIbHOCTH.
g depeHIIMpOBaHUS Boruncnenue  mpepenoB  mocienoBarenbHocTed.  Ilpegen gyHkuuM  Ha 2
o6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenue aprymenta. [Ipupamienue OK-01, OK-02,
byHkuu. 3amadyv, MPUBOIANINE K TMOHATHIO MPOW3BOAHOHN. OrmpeneneHue OK-03, OK-04,
IIPOU3BOJHONU. ANITOPUTM OTBICKaHHS IPOU3BOIHOMN OK-05, OK-06,
Teopetnueckoe o0y4yeHue: OK-07
Tema 6.2 Coneprkanue yueOHOTO MaTepraia IIK-3.4
[IpousBoaHbIE cyMMmsl, | @opmysl guddepenunponanus. [Ipasuna quddepenurpoBaHus 6
pasHOCTH  Tpou3BeseHus, | TeopeTnyeckoe 0OydeHue:
YacTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuaa
[TpousBonHbIE Onpenenenue cnoxHoi GyHkMH. [Ipon3BogHAsS TPUTOHOMETPUUYECKUX (DYHKIIMHA.
TPUTOHOMETPHUYECKUX [TpousBoHAs CIIOKHON PYHKIIMH
Teoperndeckoe oOydeHue: 6




¢ynkuuid.  [IpomsBoanas

CIIOKHOW (hYHKIIMU

Tema 6.4

Ilousarue o
HETMIPEPHIBHOCTU (PYHKITUH.
Mertoa nHTEpBaIOB

Conepixanue yyeOHOro MaTepHaia

[Tonsitue nenpepoiBHON QyHKIMH. CBOICTBA HETIPEpHIBHOM (DyHKIMU. CBSI3b MEKIY
HEMPEPHIBHOCTRIO M JU(P(HEpPeHIUPYEMOCThIO (QYHKIUM B TOYKE. AJTOPUTM
pEllIEeHUs] HEPABEHCTB METO/10M UHTEPBAJIOB

Teopernueckoe oOydyenue:

Tema 6.5 Cogepxanue yaeOHOTO MaTepuana
I'eomerprueckuii u | ['eoMeTpudecknii CMBICT TPOU3BOAHON (YHKIMH — YITIOBOH KOX(QHUIMEHT
buznveckuit CMBICIT | KacaTeJIbHON K rpaduky (YHKLIMU B TOYKE. YpaBHEHHME KacaTeldbHOH K rpaduky
IIPOU3BOIHOM (GyHKUMU. AJTOPUTM COCTaBJICHHUsS] YpaBHEHMs KacaTeldbHOM K rpaduky QyHKIuu
y=f(x)
Teoperuueckoe oOyueHue:
Tewma 6.6 Coneprxkanue y4eOHOro MaTepuana
Puznueckui cMbICT | @u3nyeckuil (MEXaHMYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHHu t: v =S’ (t)
npo¢eCcCHOHATBHBIX [TpakTyeckoe 3aHsTHE
3ajjauax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTh (DYHKITUH.
Touku 3xcTpeMymMa

Bospacranne u yObiBanuwe (GYHKIUHM, COOTBETCTBUE BO3pACTaHUS W YOBIBaAaHUS
(GYHKIIMM 3HAaKy MPOU3BOIHOM.
COOTBETCTBHUE 3HaKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (pyHKIIMU Ha

IloHsiTHE TNPOU3BOJHOM BBICIIETO IOPSJIKA,

OTPE3KE. 33)13‘11/1 Ha MAaKCUMyM U MHWHUMYM. ITonsarue ACHUMIITOTHI, CIIOCOOBI UX
orpesieNieHusi. AJTOpUTM HCCeoBaHUs (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIBIO0 TPOU3BOIHON. J[poOHO-NTMHEeHAs PyHKINSA

TCOpCTI/I‘ICCKOC O6y‘lCHI/ICI

Tema 6.8

Conepxanue yqaeOHOro MaTepraia

HccnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC I“pa(I)I/IKOB.




HccnenoBanne ¢ynkuii u | Teopernyeckoe oOydeHue: 4
MOCTPOCHHE TpaUKOB
Tema 6.9 HambGonbmee u | Conmepkanue ydeOHOTO MaTepuaia
HalMeEHblIee 3HayeHus | Haxoxaenue HamOOJbIIEr0 M HAMMEHBIIETO 3HAa4YeHHH (QYHKIHH, MOCTpOoeHHE
byHKIHN rpaMKOB MHOTOYICHOB C UCIOJIb30BAHUEM allllapaTa MaTEMATHYECKOT0 aHaIU3a 2
Teopernueckoe oOyueHue:
Tema 6.10 IIpodeccuoHaILHO-OPHMEHTHPOBAHHOE CO/IeP KaHue (coAepKaHHe NPUKIATHOTO
Haxoxnenune MOJYJIST)
ONTUMAJIBHOro pe3ynbrara | HauMeHnbliee u Haubosblliee 3Ha4YeHne (pyHKIUN 6
C TIOMOIIBIO TPOU3BOAHON | [IpakTHUECKOE 3aHATHE
B IPAKTUYECKUX 3a/1a4ax
Tema 6.11 Cogepxanue yueOHOTo MaTepuana
Pemenue 3aga4. | opmynsl u npaBwia auddepenunpoBanus. VcenepoBanue GyHKIHA € TTOMOIIBIO
[IpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbombiiee 1 HaMMEHbIIIEE 3HAYCHHS (PYHKIIUH 2
IPUMEHEHHE [IpakTHyeckoe 3aHsTHE!
Paznmea 7. 26
MHOrorpaHHUKH M Teja
BpallleHus
Tema 7.1 CopneprxaHue yueOHOro MaTepuaa
Bepmunsl, pebpa, rpanu | [lonstre MHOrorpaHHHka. Ero sjaeMeHTHI: BepuiuHbl, pebOpa, rpaHu. JluaroHanib.
MHOTOTpaHHHKA Ceuenue. Brimykitbie M HEBBIITYKIIbIE MHOTOTDAaHHUKH OK-01, OK-02,
[Tpusma, ee | [Tonsarue mpusmel. Ee ocHoBaHust 1 60koBbIe TpaHu. Bricota mpusmel. [psmas u 2 OK-03, OK-04,
COCTaBIIAIOIINE, CEYCHHE. | HAKIOHHas mpu3ma. [lpaBunbHas npusma. Ee ceuenue OK-05, OK-06,
Tlpsamast  w MpaBHIBHAA [Teqnerymeckoe 0byTeHHe: OK-07
TIPU3MBI TIK-3.4
Tema 7.2 Coneprxanue yueOHOro MaTepuaa
[Mapannenenunern, Ky0. | [Tapanienenumnesa, CBOMCTBA MPSIMOYTOJBHOTO Mapajiesnenuneaa, kyo. CeueHue
Ceuenue KyOa, | kyba, mapayiesenumneaa
napaienenumnena Teoperndeckoe oOydeHue: 2




Tema 7.3

IInpamupa,ee
omue,ceyenue. I lpaBunpH-
asg nupamuja. YcedyeHHas

COCTaBJIAA-

HI/IpaMI/I,Z[a.BOKOBaH n
IIO0JIHasA IMOBCPXHOCTDH

IIPpU3MbI, INPpAMHAABI.

Conepixanue yyeOHOro MaTepHaia

[Tupamuna u ee anementsl. Ceuenue nupamusl. [IpaBuibHas nupamuga. Y cedeHHast
UPAMHJIA.
[Tnomans G0KOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

Teopernueckoe o0yyeHue:

Tema 7.4 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue PUKJIATHOTO
[Ipumepsl cUMMETpUN B | MOYJIsl)
npodeccumu. CumMmeTpus B IpUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
[IpaBunbpHbIE [loHsiTHE TPaBUIBLHOTO MHOTOIpaHHKKa. CBOWMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux

. [IpakTuueckoe 3aHsTHE
CBOICTBa
Tema 7.5 Copepxanue yueOHOT0o MaTepuana
Hununmp, ero | Lununnp u ero snementsl. CedeHne MUIMHAPA (MapajieIbHOe OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | PazBepTka HuIMHApa
UUAJTUHIpPA Teopernueckoe o0yueHue:
Tema 7.6 IIpodeccnoHaIbHO-0PHMEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue IPUKJIIATHOTO
Konyc, €ro | MOayJIfA)
cocrapsgomue. Ceuenne | Konyc u ero anementsl. CeueHre KoHyca (mapauieibHOe OCHOBAHHIO M TIPOXOISIIee
KOHYca. yepe3 BEPIINHY), KOHMYeCKUe ceueHus. Pa3BepTka koHyca
VY ceueHHbIi KOHYC. | YceueHHbI koHyC. Ero obpa3syroras u Beicota. CedeHne yceueHHOro KOHyca
Ceqenue YCCHCHHOTO Teopernueckoe o0yueHue:
KOHYca.
Tema 7.7 Coneprkanne y4eOHOT0 MaTeprana

[ap u chepa, ux ceueHus

[ap u chepa. Bzaumuoe pacnomnoxxkenue chepsl u 1iockoctu. CeueHue miapa,
cdepnl

TeopeTI/Iqecxoe 06yquHe:




Tema 7.8 Cogepxanue yaeOHOTO MaTepuana
Ionstue 06 obveme Tena. [Tonstue 06 obwveme Tema. OObeM KyOa M NIPSIMOYTOJIBHOTO TapauieseluIeaa.
Otnowenne 0bBeMOB O0bem mnpusmbl ©u  mwmHApa. OTHOIIEHHE O0BEMOB TOJOOHBIX — TeTl. 2
MOIOOHBIX TeIT ['eomeTpuyecKuii CMBICH ONpeAeIUTEeNs 3-T0 IopsIKa
Obreme! Hu THIOMA | OG5 empr nupaMuiel ¥ Konyca. O6beM mapa. [lnomaay moBepxHocTe Te.
MOBEPXHOCTEH Tel
Teoperuueckoe oOyueHue:
Tema 7.9 Coneprkanue y4eOHOro MaTepurasa
Komb6unanuu KoMmOuHanmmu reoMeTpuuecKux Tei
MHOTOTPaHHMKOB M Tell | [IpakTH4YeCcKOe 3aHsATHE 4
BpaIieHus
Tema 7.10 Coneprkanue y4eOHOro Marepuana
I'eomerpuueckue Hcnonp3oBaHne KOMOMHALMNA MHOTOTPAaHHMKOB U TEJ BpAIIEHUS B IPAKTUKO-
KOMOHMHAIINY Ha IPAKTHKE | OPMEHTHPOBAHHBIX 3aJauax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.11 Cogepxanue yueOHOTo MaTepuana
Pemenwue 3a1a4. | OOBEMBI | IUIOMIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS
Muororpanauku U Tena | [IpakTHyecKkoe 3aHsATHE: 2
BpaIieHus
Pa3pnean 8. 14
ITepBooGpa3nasn OK-01, OK-02,
by, ¢ OK-03, OK-04,
NpUMeHeHue OK-05, OK-06,
Tema 8.1 Coneprkanue y4eOHOro MaTepuana OK-07
IlepBooOpa3Hass (pyHKIUH. | 3amaua O BOCCTAHOBJIEHHWH 3aKOHA JIBMIKEHHUS O HM3BECTHOW CKopocTh. [loHsTHE TIK-3.4
[TpaBwmta HaxOoXJeHus | uHTerpupoBanus. O3HAKOMIICHHE C TIOHSITHEM HHTErpajia U TepBOOOpa3sHOM s
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBsi3b NepBOOOpa3HOM M €€ NMPOU3BOAHOM,
BBIUKCJICHHE TMepBOoOOpa3HOi nansi gaHHOM QyHkuuu. Tabmuma dopmyn s
HAXO0XJICHUs MepBo0OpasHbIX. M3yueHne mpaBuiia BEIUMCICHHSI IEPBOOOpa3HON 2




Teopernueckoe oOyuenue:

Tema 8.2

[lmomane KpUBOJIMHEUHOU
Tpanenuu. dopmyna
Herorona — JleitOauna

Conepixanue yyeOHOro MaTepHaia

33,,[[21‘-11/1, NPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HHTCIrpala — O BBIYMCIICHHUU
iomaiaun KpHBOHHHefIHOfI Tpaneuuu, O JIMECPEMCIICHUN TOYKH. IlonsTne

onpeaenéHHOro uHTerpana. I'eomerpudeckuii u GU3NUECKUNA CMBICI OIPEIEICHHOTO

unrerpana. @opmyna Hetorona— JleiioHua 2
Teopetuueckoe o0yyeHue:
Tema 8.3 Coneprkanue y4eOHOro MaTepurasa
Heonpenenennsiin u | [IoHATHE HEOIIPEACIIEHHOIO HHTErpaJla
OIIPEETIEHHBIA MHTErpaNbl | TeopeTnueckoe 00yUeHHe: 2
Tewma 8.4 Copepxanue yueOHOro MaTepuana
[TonsTue 00 | ['eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOIO HHTErpaia
omnpeAeseHHOM HHTerpane | Teoperuueckoe 0OydeHHe: 2
KaK IJI0ILAU
KPUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue IPUKJIATHOTO
OnpeneneHHblii THTETpal B | MOLYJIsA)
KUZHU I'eomerpuueckuil cMbIca omnpeaeneHHoro uHrerpana. @Popmyna HeroTtoHa -
JleitOHuma.
Pemenue 3a1au Ha npuMeHeHHEe UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
U IUIOIIAAeH 4
IIpakTHueckoe 3aHsaTHE
Tema 8.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | [lepBooOpasnas pynkuuu. [IpaBuia HaxoxaeHus: nepBooOpa3HbiX. Ee mpumenenue
[lepoobpasnas ¢ynkumy, | [IpakTUUeCcKOE 3aHATHE: 2
€€ IPUMEHEHNE
Pa3znen 9. 18 OK-01, OK-02,
Crenenn H KOPHH. OK-03, OK-04,
CreneHHasi pyHKIHSA OK-05, OK-07




Tema 9.1
Crenennass (QyHkmus, ee

Conepixanue yyeOHOro MaTepHaia

o o n
ITousrue KOpHA N-OU CTCIICHU U3 ACHUCTBUTCIBHOI'O YHKCIIA. CDYHKI_[I/II/I y= \/i Hux

CBOMCTBA cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0il CTENIEHU
Teopernueckoe oOyueHue: 4
Tema 9.2 Coneprkanue ydeOHOro MaTepuasa
ITpeoOpa3oBanue [TpeoOpa3oBaHue UPPALIMOHAIBHBIX BBIPAXKEHUN
BBIPKEHHUI ¢ KOPHAMHU N- | TeopeTnueckoe 00ydeHHe: 4
O} CTEeNeHU
Tema 9.3 Coneprkanue y4eOHOro Marepuana
CpoiictBa  creneHu ¢ | [loHsTHE CTENICHH C JIOOBIM pallMOHATBHBIM MoKa3aresieM. CTerneHHbIe PYHKIMU, UX
palOHaIbHBIM U | cBOICcTBa U rpaduKu
JEHCTBUTEIbHBIM Teopetnueckoe o0y4yeHue: 2
IIOKa3aTeNsIMU
Tema 9.4 Cogepxanue yueOHOT0 MaTepuana
Pemenne PaBHOCWIIBHOCTB MppALlMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METOBI UX PEILCHUS.
HppalMOHATIbHBIX Pemenne uppannoHaibHbIX YpaBHEHUN U HEPABEHCTB
YpaBHEHUH U HEPABEHCTB | TeopeTuyeckoe 0OydeHHUE: 6
Tema 9.5 Coneprxanue yueOHOro MaTepuaa
Crenenun U KopHH. | Onpenienenue creneHHON (yHKUuU. Mcnonp3oBaHHME €€ CBOMCTB IMpH pelleHHH
CrenenHas pyHKIUSA YpaBHEHU U HEPABEHCTB 2
[TpakTueckoe 3aHsATHE!
Pa3znenlO. 18
IHokazarenbHas
pymruns OK-01, OK-02,
Tema 10.1 Coneprkanne y4eOHOT0 MaTeprana OK-03. OK-04
[Toxazarenpnas Qynknus, | CTeneHb ¢ OPOM3BOJIBHBIM  JCHCTBUTEIBbHBIM TOKasarenem. OrmpezaencHue OK-0 5’ OK- 07'
€€ CBOICTBa noka3aTreiabHON (yHKIMH, ee CBOHCTBa M TrpaduK. 3HAKOMCTBO C MPUMEHEHUEM ’
nokaszareiabHON (yHKuMU. PereHne mokasaTelabHBIX YpaBHEHUH ()yHKIIMOHAJIBHO-
rpau4ecKuM METOJI0OM 4




Teopernueckoe oOyuenue:

Tema 10.2
Pemenne mnokazaTeabHBIX
YpaBHEHHU U HEPABEHCTB

Conepixanue yyeOHOro MaTepHaia

Pemienne 1okasaTenbHBIX YPAaBHEHHMM METOJOM YPaBHUBAHMSA IIOKa3aresew,
METO/I0M BBECHUSI HOBOW NMEPEMEHHOH, (QYHKIMOHAIBHO-TPA(QUUECKUM METOIOM.

Pemenne nokas3aTenbHbIX HEPABEHCTB 8
[IpakTuueckoe 3aHsTHE
Tema 10.3 Cogepxanue yaeOHOT0O MaTepuaa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHue cucteM mokasaresibHbIX ypaBHEHHIM
ypaBHEHU Teopetnueckoe o0yyeHue: 4
Tema 10.4 Cogepxanue yueOHOTo MaTepuana
Pewenue 3a1a4. | Pemenne mokaszarenbHBIX ypaBHEHUN METOJOM YpaBHHMBAaHMs TIOKa3aTeled Hu
[TokazarenbHast QyHKIMS METOJIOM BBEJEHHUS HOBOM NEPEMEHHON. Penenne nokasaTebHbIX HEPABEHCTB
[IpakTuueckoe 3aHsATHE! 2
Paznen 11. Jlorapudgmsi. 26
Jlorapudpmuueckas
pysxuus
Tema 11.1 Coneprxanue yueOHOro MaTepuasa
Jlorapudpm yucna. | Jlorapudwm uncna. JlecaTHUHBINA U HATypaIbHBIN JIOTapu (MBI, YHCIIO €
JlecaTnyHbIi u | TeopeTrueckoe oOyueHHE: OK-01, OK-02,
HaTypaJbHBIN JIOTapu(MBbI, 4 OK-03, OK-04,
9HUCIIo € OK-05, OK-07
Tema 11.2 Cogepxanue yaeOHOTo MaTepuana TIK-3.4
CroiictBa  norapu¢mos. | CpoiicTBa jorapudmoB. Oneparius JTorapupMUPOBAHHU.
Oneparus Teopernueckoe oOyueHue: 6
norapuMUpPOBaHUS
Tema 11.3 Coneprkanne y4eOHOT0 MaTeprana
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA
byHKIMSI, €e CBOMCTBA Teoperuueckoe oOyueHue: 4

Tema 114

CogepxaHue yaeOHOTO MaTepuana




Pemenue
JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

[Tonstue norapupmuueckoro ypaBHeHHs. Omnepamnust NOTEHIUpPOBaHUA. Tpu
OCHOBHBIX METOJ[a pPEIICHHs JIOTapu(MHUUECKUX YpaBHEHHH: (YHKIMOHAIBHO-
rpaduveckuif, METOJ MOTEHIMPOBAHWSA, METOJ BBEICHUS HOBOW IEPEMEHHOM.

Jlorapudmuueckre HepaBeHCTBA

Teopetuueckoe o0yyeHue:

Tema 11.5 Cogneprkanue ydeOHOro MaTeprasa

Cucremsl ANTOpPUTM pEIIeHUsT CUCTEMBbl ypaBHEHWUH. PaBHOCHIBLHOCTH JorapuGMUUECKUX
JorapuMUIECKIX ypaBHEHU U HEPABEHCTB

YpaBHCHHIA Teopernueckoe o0ydeHHE:

Tema 11.6 IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue TPUKJIATHOTO

Jlorapudmsl B mpupoae u
TEXHHUKE

MOIYJIs1)

[Ipumenenue norapudma. Jlorapupmuyeckas crnupanb B npupoge. Ee

MaTeMaTUYECKUE CBOMCTBA

IIpakTHueckoe 3aHsaTHE

Tema 11.7 Coneprkanue y4eOHOro Marepuana
Pewenue 3a1a4. | Jlorapudgmuueckas pyHkuua. Pemenue npoctedmmx gorapuMUIecKux ypaBHEHUN
Jlorapugmst. ITpakTHyeckoe 3aHsATHE:!
Jlorapudpmuueckas
byHKIUSA
Paznea 12.
MHo:xecTBa. JJIeMeHTbI
Teopuu rpagos
Tema 12.1 Coneprxanue yueOHOro MaTepuaa
MHosxecTBa [Tonsitne MHOXecTBa. [lonMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
Teoperuueckoe oOyueHue:
Tema 12.2 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue PUKJIATHOTO

Onepanuu ¢ MHOXECTBaMHU

MO/1YJIfA)

Orneparuy ¢ MHOXKECTBaMU. PereHne mpuKiIaHbIX 3a1a4d

HpaKTI/ILIeCKOC 3aHATUC




Tema 12.3 Cogepxanue yaeOHOTO MaTepuana
I'padsr. [Tonsitue rpada. Cs3HbIN rpad, qepeBo, HUKI rpad HA IUIOCKOCTH
Pemenue 3ama4. | Onepanuu ¢ MHOKecTBaMu. ONycaHue pealbHbIX CUTYaLUH C IOMOILBIO MHOKECTB. 2
MmuosxectBa, I'padppr 1 ux | Ilpumenenue rpa)oB K PELICHHUIO 3a0a4
MIpUMEHEHUE
[IpakTuyeckas pabora
Pazgen 13. DuiemeHTHI 10
KOMOMHATOPHKH,
CTATUCTUKH M TeOpPHH
BepPOSATHOCTEM
Tema 13.1 Copepxanue yueOHOT0 MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKM, pa3MeLIEeHUS, COUETAHUS.
KOMOWHATOPHUKH 2
Teopernueckoe o0ydeHHE:
Tema 13.2 Coneprkanue y4eOHOro MaTepuana
CoOsItHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA. OK-01, OK-02,
coOpiTHa. CnoxkeHue H | YcrnoBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIC cOObITHs. Teopembl o OK-03, OK-04,
YMHOXEHHUE BEPOATHOCTEN | BEPOATHOCTH NMPOU3BEICHHS COOBITHH. OK-05, OK-07
2 IIK-3.4
Teopernueckoe o0yueHue:
Tema 13.3 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJAepPKaHue (CoAepKaHue NPUKJIATHOTO
BepositHOCTB B | MOAYJIA)
npodeccuoHaIbHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycToiumBOCTH. CTaTHCTHYECKOE
3a1a4ax orpeieneHue BepoaTHOCTH. OLeHKa BEpOSITHOCTH COOBITHS
[TpakTrueckoe 3aHsATHE 2
Tema 13.4 Coneprkanne y4eOHOT0 MaTeprana
JluckpetHas  ciydaiHasg | Bunel crmydaiiHpix BenmuunH. OmpeneneHue JAUCKPETHON CIydailHOW BEIMYHHBL. 2
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JUCKPEeTHOM ciydailHOM BenuuuHbl. Ee uucinoBble
pacnpeeneHus. XapaKTePUCTHUKH.




3ajmaun marematudeckod | Bapuanmonnsii  psia.  [lomuron wactor u  rucrorpamma. CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTHUKU psijia HaOII0JaeMbIX TAHHBIX

Teoperuueckoe oOyueHue:
Tema 13.5 IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/leP:KaHue (Colep:KaHue IPUKJIATHOTO

CocraBienne TaOmIHIl U
JUarpaMM Ha MPaKTHKE

MO/1YJIfA)

[lepBuunas 00paboTka CTaTUCTUYECKUX AaHHBIX. ['paduueckoe ux mpeacrabiieHue.
Haxoxxnenue cpegHUX XapaKTepUCTUK, HAOIIOAaeMbIX JaHHBIX

[IpakTuueckoe 3aHsTHE 2
Pa3zjnen 14. YpaBHenus u OK-01, OK-02,
HepaBeHCTBa 26 OK-03, OK-04,

OK-05, OK-06,

Tema 14.1 Coneprxkanue y4eOHOro MaTepuana OK-07
PaBHOCHIIBHOCTB PaBHOCunbHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHbIE TEOPEMBI TIK-3.4
YPaBHEHMM ¥ HEPABEHCTB. | paBHOCHIJIBHBIX IIEPEX0ax B YpaBHEHUAX U HepaBeHCTBaX. OOIINe METO bl PeIICHHS
OO1ye MEeTOAbI PEIIEHNsT | ypaBHEHHMI: MEPEXOo] OT paBEHCTBA (YHKIHMHA K pPABEHCTBY apryMEHTOB JUIs 6

MOHOTOHHBIX (DYHKIIMHA, METOJ] pa3JI0kKEHUsI HA MHOYKUTEIIN, METO/ BBEJICHHUSI HOBOM

nepeMeHHOH, (yHKIIMOHABbHO-TpadUueCcKuil METOT

Teopernueckoe o0yueHue:
Tema 14.2 Coneprkanue y4eOHOro MaTepuana
I'padnueckuit MeToJ | OO11re METOABI PEIEHHsI HEPABEHCTB: MIEPEX0/1 OT CPAaBHEHUS 3HAYEHUH (PyHKIUI K
pelIeHus YPAaBHEHMH, | CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMIA, METOJ] HHTEPBAJIOB,
HEPABEHCTB byHKUMOHANBHO-Tpaduueckuii MeTo. I'paduueckuii MeTo ] pelieHusl ypaBHEHUH U

HEPABEHCTB 4

Teoperuueckoe oOyueHue:
Tema 14.3 Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | OmpeneneHne MoAyNsi. Packpeitme Momynst 1o ompexaeneHuto. [Ipocreiimme
C MOZYyJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayneM. [IpumeHeHne paBHOCWIBHBIX NEPEXO0B B

OIPEEIIEHHBIX TUMAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4

TeopeTI/Iqecxoe 06yquHe:




Tewma 14.4 Cogepxanue yaeOHOTO MaTepuana
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMerpoM. [Ipocreiinme ypaBHeHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu Teoperuueckoe oOyueHue: 6
Tema 14.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue IPUKJIATHOTO
CocraBneHue W pElICHHE | MOAYJIsl)
npodecCHOHANBHBIX 33/1a4 | PelieHre TeKCTOBBIX 3324 MPO()EeCCHOHATBHOTO COICPIKAHMUS
C IIOMOILBIO YPAaBHEHU [TpakTH4ecKue 3aHsTH 4
Tewma 14.6 Conepxanue yaeOHOTO MaTepuana
Pemenue 3a1a4. | OOmre MeToAbl pellleHus YpaBHEHUN. YpaBHEHHsI M HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMs U HEpAaBEHCTBA | MapaMeTpaMu

IIpakTHueckoe 3aHsaTHE 2
Koncyabranus 2
IIpomexyTouHnasi arrecTanus (JK3aMeH) 6
Bcero: | 286




3. YCJIOBUSA PEAJIMBAIIMA ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHON
YYEBHOU JUCHUIIIIVINHBI

3.1. las peanu3anyu NporpaMMmbl y4eOHOH JTMCHMIIIMHBI IPeIyCMOTPEHbI CJIeAylolue
cIenMaJbHbIe IOMELICHHS:

KabuHer maremMaTHKH, OCHAIIEHHBIH OOOPYAOBaHUEM U TEXHUYECKUMH CPEICTBAMHU
o0yueHus:

PabGoune Mecra mnpenojaBaTenss M oOydaroluxcs: Jocka MeyoBas — 1 INT., CTOI
yueHudeckuil — 15 mr., cryn yuennyeckuit — 30 mir., cron — 1 wr., ctyn — 1 mr.

Texnuueckue  cpeacrBa  oOyuyeHMs:  NEPCOHAJBHBIM  KOMIBIOTEp B cOOpE;
MHOTO()YHKITHOHAJIBHOE YCTPOHCTBO; KOMIUIEKT MPOCKIIMOHHBIA MYJIbTUMEIUHHBIA B COCTaBe
(IpoekTop, 3KpaH).

3.2. UnopmannonHoe odecnevyenne peaju3anum NporpamMmbl

CnmcoK OCHOBHOM JINTEPATYPbI

1 | Ammmmos U1 A., Konsirua FO.M., Tkauésa M.B. u npyrue Maremaruka: anreOpa u Hadaia
MaTeMaTHUYeCKOTr0 aHalu3a, reoMeTpus. Anredpa U Hayala MaTeMaTHYECKOro aHalHu3a
(6a3oBbIit 1 yroyosennslit ypoan) 10-11 kmace Yueonuk [Ipocsemenue 2022 ron

2 | Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u apyrue Marematuka: anrebpa u Hauana
MaTeMaTUYECKOIo aHallu3a, reomeTpus. ['eomerpus (0a30Bblil U yriyOsieHHbIi ypoBHu) 10-
11 knacc Yueonuk IIpocsemenne 2022 ron

3 | boromonoB, H. B. Marematuka : y4eOHUK [UIsI CpeAHEr0 MPOQPECCHOHATBHOIO
oOpazoBanus / H. B. boromosnos, II. . Camoiinenko. — 5-e u3n., nepepad. u gom. —
Mockaa : U3natensctBo FOpaiit, 2022. — 401 ¢. — (IIpodeccuonanbroe oOpazoBanue). —
ISBN 978-5-534-07878-7. — Tekct : anmektponHblii // OOpa3zoBatenbHas rmuiaTdhopma
FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/469433

4 | Abnymnuna, K. P. Maremaruka : ywyeonuk mna CIIO / K. P. AGmgynmnmuna, P. T.
MyxameraunoBa. — CapatoB : IIpodobpazoBanue, 2021. — 288 ¢. — ISBN 978-5-4488-
0941-5. — Texcrt : anekrponnsiii // Lludposoii odpazoBarensHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99917.html (mata obpamenus: 02.03.2022).
— Pexkum pgocryna: miist aropusup. [lonp3oBarenei

5 | baBpun, M. 1. Marematnueckuii aHanu3 : y4yeOHUK M HPAKTUKYM I MPHUKIATHOTO
OakamaBpuata / U. 1. baBpuH. — 2-¢ u3 ., ucnp. u gon. — Mocksa : M3garenscTBo FOpaiit,
2022. — 327 c. — (bakanaBp. Axkagemuueckuii kypc). — ISBN 978-5-534-04617-5. —
Texcr : oamextponnbii // OOpazoBatenpHas miarpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/507814 (nara obpamenus: 05.04.2022).

6 | baBpun, M. 1. Matemarnka [Uisi TEXHUYECKUX KOJUIEDKEH M TEXHUKYMOB : YYCOHHK H
NPaKTUKYM JJIsl cpeiHero npodeccuonanibHoro oopasosanus / M. N. baspun. — 2-e uzn.,
uctp. u gorn. — Mocksa : U3parensctBo IOpaiit, 2022. — 397 ¢. — (Ilpodeccnonansroe
oOpa3zoBanue). — ISBN 978-5-534-08026-1. — Texkcr : anexkTpoHHbIH // OOpa3oBaTenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/490876 (mata ob6pameHwus:
05.04.2022).




5.KOHTPO.JIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU YYEGHOU JUCIHHUIIIIJIMHBI

KoHTpoib M omeHka pe3yiabTaTOB OCBOEHUs 0O0I1e00pa3oBaTeiabHON ydeOHOM

AUCHUILIMHBI PACKPBIBAIOTCA 4YCPEC3 JUCHUIINIMHAPHBIC PC3YyJIbTAaThl, HAIIPABJIICHHLIC

Ha (opMUpOBaHUE OOLIUX U MPO(EeCcCCHOHATBHBIX KOMIIETCHLIUNH MO pasieiaMm |
TEMaM COJiepKaHusl yueOHOTO MaTepHala.

Oob6masi/mpodeccnoHabHasA Pazngen/Tema Tun oueHoYHbIX
KOMIIETE€HI[HSA MeponpusiTUs

OK 01. Beibupats criocoObt P1,Temal.l, 1.2, 1.311-0/c 1.4, 1.5, TecTupoBanue
pelleHus 3a1a9 1.6 YcTHBIN onpoc
npodeccHoHaNbLHON P2, Tempr 2.1,2.2,2.3,2.4,2.5T1-0/¢, | \aremaruueckuii
eATeILROCTH B3 Tower 30,32, 33 [lole, 34 | AT
TPUMCHHUTEIBHO P 4, Temn 4.1,4.2,4.3, 4.4, 45, 4.6, VnpmerayatbHas
K Pa3IMYHBIM KOHTEKCTaM 4.7 TI-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Temst 5.1, 5.2 pabora

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pe3ynbTaToB

P7 Temr1 7.1,7.2,7.3,74,7.5,7.6,

MPAaKTHYECKUX padoT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, IIposepounas

7.12,7.13,7.14,7.15,7.16, 7.17 paborta

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | Brmonnenue

P9, Temsr 9.1,9.2,9.3,9.4,9.5 9K3aMEHALIMOHHbIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJJaHui

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 02. Ucnonws30BaTh P 1, Tema 1.1, 1.2, 1.3 IT-o0/c, 1.4, 1.5, | TecrupoBanwue
COBPEMEHHBIE CPENICTBA 1.6 VYcrHblil onpoc
HOMCKa, aHaIN3a U g é’ Tembi 2.1,2.2,2.3,2.4,2.51-0/¢, | Maremaruueckuii
HHTEpTIpeTatiy P 3, Temni 3.1, 3.2, 3.3 Tl-o/c, 3.4 AMICTART
HHpopMALIH, 1 P 4 Tewwi 4.1, 42, 4.3, 4.4, 45, 4.6, | VHUMBHIyaTbHAS
UH(POPMAIIMOHHBIC 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
TEXHOJIOTHH JIJIS P 5, Tems 5.1, 5.2 pabora
BBIMOJTHEHHUS 33184 P 6, Temn1 6.1, 6.2, 6.3, 6.4,6.5,6.6, | llpencrasienne
npodeccHOHaIBHON 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yabTaToOB
JIESITEIIBHOCTH MPAKTHYECKUX paboT

3 [pogpeccuonanvhoe-opuenmuposantoe cooepiucanue



P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6, | IlpoBepounas

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabora

7.12,7.13,7.14,7.15, 7.16, 7.17 Bremmonnenue

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAIIMOHHBIX

P9, Temn1 9.1,9.2,9.3,9.4,9.5 3ajaHui

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 03. IlnanupoBats u P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanwue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 VYcTHBIN onpoc
npodeccroHanbHoe U g é’ Tembi 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnueckuii
TIAHOCTHOC PasBHTHE, P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 AMICTanT
HpEAIPUHUMATCIBCKYIO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | AHAMBAIYaTbHAS
JICATEILHOCTD B 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
npodeccuoHalibHOM cepe, P 5, Tems1 5.1, 5.2 paborta
HMCIIOJIB30BATh 3HAHUS 110 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
q)HHaHCOBoﬁ I'paMOTHOCTHU B 6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabpTaToB

Pa3JIMYHbIX ) KU3HCHHBIX

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,

IMPAKTUYCCKUX pa60T

CUTYyalusaX 7.7 M-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, IIposepounas

7.12,7.13,7.14,7.15,7.16, 7.17 pabota

P8, Temn 8.1,8.2,8.3,8.4,8.5,8.6 | BoimonHenue

P9, Temn1 9.1,9.2,9.3,9.4,9.5 OK3aMECHAllMOHHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 3a/IaHui

P11, Temsr 11.1,11.2, 11.3 I1T-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,

14.5 I1-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
B3aMMO/JIEHCTBOBATHh U 1.6 VYcrHbIil onpoc
paboTaTh B KOJJIEKTUBE U 12) é’ Temb1 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnueckuii
roMamme P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JieTanT

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBUIya/IbHAS

CaMOCTOSITENTbHAsT

4.711-0/c, 4.8, 4.9, 4.10, 4.11
PS5, Temer 5.1,5.2

pabota




P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,

[IpencraBnenue
pe3yabTaToOB
MIPaKTUYECKUX padoT

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, [IpoBepounas

7.12,7.13,7.14,7.15,7.16, 7.17 paborta

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brimonnenue

P9, Temr1 9.1,9.2,9.3,9.49.5 JK3aMEHAIIMOHHBIX

P 10, Temsr 10.1,10.2, 10.3, 10.4 3aJaHui

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 05. OcymiecTBasATh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCHbMEHHYIO 1.6 YcTHBIN onpoc
KOMMYHHKALIHIO Ha P2, Temu 2.1,2.2,2.3,2.4,2.511-0/C, | Maremarnueckuii
TOCY/IapCTBEHHOM SI3BIKE 12)2, Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 JIUKTAHT
Poccniickoit ®enepanuu ¢ P 4, Tembi 4.1, 42, 43, 4.4, 45, 4.6, NunuBunyansHas
y4eToM 0COOEHHOCTEH 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAIBHOTO U KYJIBTYPHOTO P 5, Temsr 5.1,5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TIpencraBnenue

1.6 pE3yJIBTaTOB

P2, Temr 2.1,2.2,2.3,2.4,2.5I1-0/c, IPAKTHYECKUX PaGoT

2.6 [TpoBepounas

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | P200Ta

47 Tl-o/c, 4.8, 4.9, 4.10, 4.11 Bomonrenne

P 5, Tems 5.1, 5.2 9K3aMEHAIIMOHHBIX

P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | 3anaHHH

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6




P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. IIposiBnats P 1, Tema 1.1, 1.2, 1.3 I1-o0/c, 1.4, 1.5, | TectupoBanwue
rpaXkJaHCKoO- 1.6 YceTHBI onpoc
[aTPHOTHYECKYIO MTO3HUIIUIO, P6, Temp1 6.1, 6.2, 6.3, 64, 6.5,6.6, | Maremarnueckuit
JIEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 HKTaHT
OCO3HAHHOE IMOBEJICHUE Ha P77, Temp 7.1,7.2,7.3, 74,15, 7.6, WNupuBuyanbHas
OCHOBE TPaJULUOHHBIX 7.711-0/c,7.8,7.9,7.10 II-o/c, 7.11, CaMOCTOSITeNIbHAS
0GILCYEIOBEUCCKIX 7.12,7.13,7.14,7.15,7.16, 7.17 pabora
LIEHHOCTEH, B TOM YHCIIE C P8, Temrr 8.1,8.2,8.3,84,8.5,8.6 | Tpencrapnenne
YIETOM TapMOHH3AIHH P 14, Temsl 14.1, 14.2, 14.3, 14.4, PE3YIBTATOB
MEKHAMOHAIBHBIX 1 14.5 IT-o/c, 14.6 IPAKTHYECKUX PAbOT
MEKPEITUTHO3HBIX IIpoBepounas
OTHOIIIEHHH, TPUMEHSITh pabota
CTaHJAPTHI Brimonnenue
AHTUKOPPYIITUOHHOTO 9K3aMECHAIIMOHHBIX
TIOBEICHHUSI 3aJlaHui
OK 07. CopeticTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanwue
COXPAHEHUIO OKPYKarOIIEH 1.6 VYcrHbIil onpoc
CpeJibl, PECYpPCOCOEPEKEHHIO, 12) (25’ Temb1 2.1,2.2,2.3,2.4, 2.5 I1-0/¢, | Maremarnueckuii
HPUMCHSTE SHAHHS 00 P 3, Temb1 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTART
M3MEHEHUHU KJIUMara, P 4, Temsl 4.1, 42, 43, 4.4, 4.5, 4.6, WNunuBuyanbHas
TIPUHITUITBEI OEPEXKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAsI
MIPOU3BOJICTBA, d(PPEKTUBHO P 5, Temsr 5.1, 5.2 pabora
ACHUCTBOBATH B P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | IIpencrasnenue
YpE3BBIYANHBIX CUTYAIUAX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabpTaToB

P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6, | NPaKTUYECKUX PabOT

7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, [Tposepounas

7.12,7.13,7.14,7.15, 7.16, 7.17 paborta

P8, Temn 8.1,8.2,8.3,8.4,8.5,8.6 | Boimonnenue

P9, Temrr 9.1,9.2,9.3,9.4,9.5 SK3aMCHAllMOHHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 3aaHui

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3, 13 .4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MK 3.4. ITpoBoauTh
CpPaBHUTEbHbBIN aHAJIN3
MIPOrpaMMHBIX NMPOAYKTOB U
CPEICTB pa3pabOTKH, C IIENIbIO
BBISIBJICHUS HAWJTYYILErO
pELIeHUs COTJIaCHO
KPUTEPUSAM, ONPENECIEHHBIM
TEXHUYECKUM 3aJJaHHEM

P 1. Temsr 1.3-1.7
P2. Temsr 2.5,2.6

P 4. Tems1 4.7-4.11

P 6. Tems! 6.10, 6.11
P 8. Temsr 8.5, 8.6

P 7. Temsr 7.4-7.11
P11.Temsr 11.6,11.7
P 13. Temsr 13.3-13.5,
P 14. Temsr 14.5, 14.6

NuauBunyanbHas
caMoCTOsITeNIbHAs
pabora
[IpencraBnenue
pe3yNbTaToB
MIPaKTUYECKUX padoT
[IpoBepounas
paborta
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IK3aMEH
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1.O01mee moJioxeHue
®onn ouenounsix cpencts (POC) npenHazHayeH Ui KOHTPOJIS U OLEHKH 0Opa3oBaTEIbHBIX
JIOCTIDKEHUH  0Oydarommxcsi, OCBOMBIIMX Iporpammy oOmieoOpa3oBarenbHON  y4eOHOM
IMCHUIIIMHBL «MaTemMaTukay.
@®OC BKIIOYAET KOHTPOJIbHBIE MAaTEPUAIbI Il IPOBEIEHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
arTecTaly B popMme 9K3aMeHdA.

®OC paszpaboTtad B cooTBeTCTBHH ¢ DenepaabHbIM roCcyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIAPTOM CpeaHero odmero oOpa3oBaHUs W pabouel mporpaMMoi oO0IeoOpa3oBaTeIbLHOM
y4eOHOH TUCIMITIHHBI «MaTreMaThkay.

I1. Pe3yabTarhl 0CBOCHHS JUCHMILIMHBI, OJJIEKALLCH MPOBEPKe.

O06ume IInanupyemsle pe3yJibTaThbl 00y4eHHs Iokasaresn
KOMIIETEHIIMH Oo0uue JucuMIInHAPHbIE oneHKH
OK - TOTOBHOCTD K TPYIY, -BJIaJICTh METOAAMH |- KAPTOUYKHU-3aJaHMS,
OK 01 BeiOuparp |0cO3HaHHE [ICHHOCTH ITOKa3aTeIIbCTB,
CIIOCOOBI pelIeHHs [MacTepCTBa, TPYI0JIo0ue; QITOPUTMAMU - CAaMOCTOSATEIbHAs
3aaq - TOTOBHOCTb K aKTUBHOMU [pelIeHus 3a/1a4; pa6ota;
podeccnoHanbHON|IeATEIbHOCTH YMEHHE
e TebHOCTH TEXHOJOTUICCKON U (hopMyIIMpoBaTh - TeCTOBBIE OIPOCHI;
[PUMCHHUTEIHLHO  [COIMAIILHOM HAIIPABJICHHOCTH, [OTIPEICIICHHSI,
K pa3IMIHBIM CHIOCOOHOCTb MHUIIMMPOBATh, [AKCHOMBI K TEOPEMBI, |- IPOBEPOYHAS
KOHTEKCTaM [TAHUPOBATH U MPUMCHSITH HX, baGora;
CaMOCTOSITENILHO BBITIOJIHATD  |[IPOBOJIUTH
TaKyIO JAeSITebHOCTD; oKa3aTeNbHbIE | pedepars;
- HHTEpEeC K pa3IM4HbIM [PACCYXJIEHUS B X0OJ€
chepam nmpodeccuoHabHON  [pelIeHus 3a/1ay; | yK3aMEHAIHOHHDIE
eI TeIILHOCTH, - YMETh OIIEPUPOBATH
OBna/icHUe YHUBEPCATBHBIMU [[IOHSATUSMU: CTCIICHD POTPOCHL
y4eOHBIMU MTO3HABATEJIBHBIMH [4HCIIA, Jorapudm .
NCHCTBUSMMU: qHCIIa; YMCHUE Oyenia.
a) 0a30BbIe TOTUYECKUE BBITIOTHSTH - Pe3yIbTaTUBHOCTH
neiicTBUS: BBIUMCIICHHE paboTh
- CaMOCTOSITEIHHO BHAYCHUH U 06yarOIErocst pH
dbopMynupoBaTh U MpeoOpa3oBaHUs BBITOTHEHIH
AKTyaJTM3UPOBATh MPOOJIEMy, [BBIPAXKEHUH CO 3a/[aHuil Ha YIeOHBIX
[paccMaTpuBaTh €€ CTCTICHSIMH H BAHATHSAX,
BCECTOPOHHE, prorapudmMam, CaMOCTOATENIbHBIX U
- YyCTaHABIIMBAThH rpeoOpazoBaHms IPOBEPOUHBIX
CYIIIECTBEHHBIN MPU3HAK WIH  |IPOOHO- pabotax;
OCHOBaHUS JJI CPABHEHHSI,  |[pAIlMOHATBHBIX

KIIacCU(UKALUU U 000OIICHHUS;BBIPAKESHU;
- OTIIPEEINIATh LEH - YMETh OIEPUPOBATH
eITeIbHOCTH, 3a/1aBaTh [TOHSTUSMH:

[PallMOHAJIbHBIC,




mapaMeTpbl U KPUTEPUHU UX
ITOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
[IPOTUBOPEUUS B
[pacCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTBH KOPPEKTHUBHI B

eI TeIbHOCTD, OI[CHUBATD
COOTBETCTBUE PE3Y/IHTATOB
[[eJISIM, OLICHUBATh PUCKU
MOCIIEACTBUI 1A TEIbHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIICHUE TP PEIIICHUN
PKU3HEHHBIX TTPOOIIEM

0) 6Oa3oBBIC
MCCIIeIOBATEIbCKUE ACHCTBHUS:
- BIIaJICTh HaBBIKAMU y4eOHO-
MCCIIeIOBATEIIBCKOM U
[IPOEKTHOM J1eATeIbHOCTH,
HABBIKAMU Pa3peIICHUS
po0Jem;

- BBISIBJISITH TIPUIMHHO-
CIIC/ICTBEHHBIC CBSI3H H
AKTyaJM3UpOBaTh 3a7a4y,
BBIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOAUTh
APTYMEHTHI JUJIs
TOKa3aTeNbCTBA CBOUX
YTBEpPKJICHH, 33/1aBaTh
MapaMeTpsl U KPUTCPUU
[peIIICHUS;

- aHATM3UPOBATH TIOJTyYCHHBIC
B XOJI€ pEIICHUS 3a/1a4H
PE3yIbTaThl, KPUTHYECKH
OIICHUBATh UX IOCTOBEPHOCTH,
[POTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUS B
MMO3HABATCIIBHYIO U
[PaKTHYECKYI0 00JIacTu
PKU3HEIESTeIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHMUSI
13 Pa3HBIX PEIMETHBIX
o0J1acTeii;

MppaltoHaIbHbIE,
[OKa3aTesbHbIE,
CTETICHHbIE,
imorapupmMuuecKue,
TPUTOHOMETPHUYECKHUE
YpaBHEHHS U
HEpaBEHCTBA, UX
CHCTEMBI;

- YMETb OIIEPUPOBAThH
HOHATUAMM: QYHKIMS,
HEeTnpepbIBHAS
(dyHKIHS,
[IPOM3BOTHAS,
nepBooOpa3Hasi,

O peaeICHHbIN
MHTErpa; yMeTh
HaXOIUTh
[IPOM3BOIHBIE
HIIEMEHTAPHBIX
(yHKINH, HCTIONB3YS
CIIpaBOYHBIE
MaTepHAaIIbL;
licCIIe0BaTh B
MPOCTEHIINX CIydasx
(yHKITUN Ha
MOHOTOHHOCTb,
HaXOJIUTh
HanOOJbIINE U
HAaMCHBIITHE
BHaueHUs QyHKIUI;
CTPOUTH TpapuKu
MHOTOYJIEHOB C
MCTI0JIb30BAHUEM
anrmapara
MaTeMaTH4eCKOro
aHaTN3a; IPUMEHSTh
MTPOU3BOIHYIO TIPH
[pEIICHNH 3a]1a4 Ha
TIBIDKEHUE, PEIaTh
[PaKTUKO-
OPUEHTUPOBAHHbIE
3aauu Ha
HanOoJbIINE U

- pe3ynbraTta
MOJIFOTOBKHU K
PK3aMEHY.




- BRIIBUT'AaTh HOBBIC HCH,
rpearaTh OpUrMHaJIbHbIE
[TOAXOBI U PELICHUA,

1 CIIOCOOHOCTD UX
HCITOJIL30BAHUS B
[MO3HaBATCILHON U
COIMATIbHOW MPAKTUKE

HalMEHbIINE
3HAa4YeHUs, Ha
HAXOXKJICHHUE TTYTH,
CKOPOCTH H
[YCKOPEHUS;

- YMETh OIEPUPOBATH
OHATHSMMU:
[palioHaIbHast
byHKIIHS,
[oKa3areibHas
(yHKLINSA, CTeTICHHAS
(dyHKIHS,
imorapudmudeckas
(dyHKIHS,
TPUTOHOMETPHUECKHUE
(yHKIIMHU, OOpaTHBIE
(b yHKIIUHN; yMEHUE
CTPOUTH TpapUKH
M3Y4YEHHBIX QYHKIUH,
MCTIOJIb30BaTh
rpaduku npu
M3y4eHUH MPOIECCOB
1 3aBUCUMOCTEH, IpH
[peILICHUH 3a]a4 U3
NPYTUX y4eOHBIX
[peMETOB U 3ajiay U3
[peaTbHOMN YKU3HU;
BEIPAKATh
(dhopmynamu
3aBHCUMOCTH MEXKITY
BEITMYNHAMU;

- YMETb peliaThb
TEKCTOBBIE 3a/1a41
[pa3HBIX TUIIOB (B TOM
YHCIIe Ha MPOLIEHTHI,
TIOJTM ¥ 9acTH, Ha
NBUKEHME, padoTy,
CTOMMOCTH TOBapOB U
[YCITyT, HAJIOTH, 3a/1a49H
13 o0nacTu
yIIpaBJICHUS TUYHBIMU
1 CEMEHUHBIMU
(buHaHCAMM);




COCTaBJISATh
BBIPAYKEHMUS,
YpaBHEHHS,
HEpaBEHCTBA U MX
CHCTEMBI 110 yCIIOBUIO
3aauu, UCCIIEI0BATh
[10Jy4EHHOE pPeLICHHE
1 OLICHUBATh
[PaBOI101I00HOCTh
[pE3yJIbTATOB;

- YMETh OIEPUPOBATH
MOHSATHSIME: CpEeHEe
aprdMeTHIecKoe,
MeIraHa, HanOoJIbIlee
1 HauMEHbIlIee
BHAa4YeHUs, pa3Max,
criepeus,
CTaHJapTHOE
OTKJIOHEHHE
YUCIIOBOTO HA0O0PA;
[YMETb U3BJICKATh,
MHTEPIPETHPOBATH
MH(pOpMaLHIO,
MpEeCTaBICHHYIO B
Tabiuiax, Ha
narpaMmmax,
rpadukax,
OTpaKAIOIIYIO
CBOMCTBA pEaIbHBIX
[POLIECCOB U SIBJICHUI;
MPEICTABIATh
MH(OPMALIUIO C
TOMOILLIO TAOJIUIl U
arpamm;
icClieI0BaTh
CTaTUCTHYECKHUE
[TaHHBIE, B TOM YHUCIIE
C MPUMEHEHUEM
rpadUyecKux METO/I0B
1 DJICKTPOHHBIX
CpPE/CTB;

- YMETh OIEPUPOBATH
MMOHATUSMU:




CIIy4aiHBIN OMBIT U
ClIy4aiiHOe cOObITHE,
BEPOSITHOCTh
CIIy4aifHOTO COOBITHS;
YMEHHE BBIYUCIISATH
BEPOSITHOCTD C
MCIIOJIb30BaHUEM
rpaguIecKux
METO/IOB; PUMEHSTh
(hOpMyJIBI CIIOKEHUS U
[YMHOXKEHUS
BEPOSTHOCTE,
KOMOMHATOpPHBIE
(akThI U POPMYIIBI
[pU PEIICHUH 3a]a4;
OLICHUBATh
BEPOATHOCTH
[pEATbHBIX COOBITHIA;
3HAKOMCTBO CO
CIIy4aiiHBIMU
BEJIMYMHAMU; YMEHUE
[IPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MIPUPOJIHBIX U
00I11€CTBEHHBIX
SIBIICHUSAX;

- YMETh OIEpUPOBATh
MOHATHSIMH: TOYKA,
MpsiMasi, MII0CKOCTb,
[IPOCTPAHCTBO,
[IBYTPAaHHBIN yTOJI,
CKpEIIHBAIOIINECS
MpsIMbIE,
MapajienbHOCTh U
[epIeHIUKYISIPHOCTD
MPSMBIX U
[JIOCKOCTEM, Yroi
MEX Ty TIPSIMBIMH,
YTOJI MEXAY IPSIMOM 1
[JI0CKOCTBIO, YrOJl
MEX 1Y TUIOCKOCTSIMH,
[pPACCTOSIHUE OT TOUKH




110 TTIOCKOCTH,
[PAcCTOSTHHE MEXILy
[IPSIMBIMH, PACCTOSTHUE
MEXTy TUIOCKOCTSIMU;
[YMEHHE HCII0JIb30BaTh
[pU pEeLICHUH 33124
M3ydeHHbIC (DaKThI U
TEOPEMBI
TUIAHUMETPHH;
YMEHHE OLICHHBATh
[pazMepbl 00BEKTOB
OKpY’KaIOIIEero MUpA;
- YMETh ONEPUPOBATH
MOHSATHSIMH:
MHOTOTPaHHHUK,
CeUeHUE
MHOTOTPaHHHKA, KYO,
rapaJuieIIeuIe/I,
Npu3Ma, MUpamMua,
¢burypa u
MIOBEPXHOCTh
BpAICHUS, IIMITHH/ID,
KOHYC, 11ap, chepa,
ceueHust pUrypol
BpALIEHHUS, TNIOCKOCTb,
Kacaroascsi cepsl,
[MIMH/Ipa, KOHYCAa,
MUTOIIATh
MMOBEPXHOCTH
MUPaMUIBI, PA3MBI,
KOHYcCa, IWIHHIPA,
TI0IIa b CheEpBl,
00BeM Ky0a,
[PSIMOYTOJIBHOTO
napasienenumnena,
MTUPaMUIBI, PH3MBI,
[MIAHAPA, KOHYCA,
[apa; yMeHue
300paXkaTh
MHOTOTPaHHUKH U
MMOBEPXHOCTHU
BpaICHHs, UX
CEUCHHSI OT PYKH, C




[MOMOIIbIO YEPTEIKHBIX
MHCTPYMEHTOB U
PIIEKTPOHHBIX
CPEICTB; yMEHUE
[pacTio3HaBAaTh
CUMMETPHIO B
[IPOCTPAHCTBE;
yMEHHE pacro3HaBaTh
[paBUJIbHbIE
MHOTOTDaHHUKHU;

- YMETh OIEPUPOBATH
MTOHS TUSIMH ;
ITBUKCHIIC B
MPOCTPAHCTBE,
Mo/100HbIE PUTYPHI B
[IPOCTPAHCTBE;
MCIIOJIb30BaTh
OTHOIICHUE TUIOIIA e
[MOBEPXHOCTEU U
00BEMOB TTOJ0OHBIX
(buryp npu peneHuu
3aad;

- YMETh BBIYUCIIATH
TeOMEeTPUUECKUE
BEJIMUMHBI (IUIMHA,

YT OJI, TUIOIIA/Ib,
00BEM, IIOIIAIb
[TOBEPXHOCTH),
MICTTIOJTB3YST U3YUCHHBIC
(hOpMYITBI U METO/IBI;
- YMETh OIIEPUPOBATH
MOHSITUSMU:
MPSMOYTOJIbHAS
CHCTeMa KOOpJIUHAT,
KOOPJIUHATHI TOUKH,
BEKTOP, KOOPIUHATHI
BEKTOPA, CKATISIPHOE
[TPOU3BEICHUE, YTOJI
MEX Ty BEKTOPAMH,
CyMMa BEKTOPOB,
[IPOU3BEACHUE
BEKTOpa Ha YHCIIO;
HAXOUTH C IOMOIIBIO




M3y4eHHBIX (POPMYIT
KOOPAMHATbI
CepeIMHBI OTPE3Ka,
[PACCTOSIHUE MEXKIY
TIByMSI TOUKaMH;
-yMETb BbIOUpATh
10X OIS
M3y4CHHbII METOJ JUIsl
[peILIeHMs 3a/1a4H,
[pacrio3HaBaTh
MaTeMaTHYECKUe
(hakTh U
MaTeMaTHUECKUe
MO/JIENTN B TIPUPOTHBIX
1 OOILECTBEHHBIX
SIBIICHUSIX, B
HICKYCCTBE; YMEHHE
[PUBO/IUTH IIPUMEPHI
MaTeMaTHYECKUX
OTKPBITHI
[POCCUIICKON U
MHPOBOI
MaTeMaTHYeCKOM
HaYKU.

-yMETb ONepUpPOBATh
MOHSATHSMMU:
OIIpezIeIICHHE,
aKcroma, Teopema,
CIIEICTBHE, CBOMCTBO,
MpHU3HAK,
T0Ka3aTeNbCTBO,
[PaBHOCHJIbHBIE
(bOpMYITHPOBKH;
yMEHUe
(bopMyIHpOBaTH
oOpaTHOE 1
MTPOTHBOIOJIOKHOE
YTBEp)KICHHE,
MPUBOANTH TIPUMEPHI
1 KOHTPIIPUMEPHI,
MCTI0JIb30BATh METO/T
MaTeMaTHYeCKOM
MHTYKIIUH; IPOBOJIUTH




NTOKa3aTebHbIE
[paccyXJIeHUs IIpU
[pELIeHNH 3a]1a4,
OLICHUBATh
ITOTUYECKYIO
[IPaBUJIbHOCTD
[PAaCcCYXICHUI;

- YMETb OIIEPUPOBAThH
OHATHSMMU:
MHOECTBO,
[10IMHOXKECTBO,
orepary HaJ
MHO>KECTBaMU;
[YMEHHE UCII0JIb30BaTh
TEOPETUKO-
MHOECTBEHHBII
anmnapar 1is
OIMCaHMsI PeaIbHBIX
[TPOLIECCOB U SIBJICHUI
[IpU pEILIEHUH 3ajia4, B
TOM UYHCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB;
- YMETh OIIEPUPOBATh
MOHATHAMMU: Tpad,
CBSI3HBIN rpad,
nepeBo, UKL, Tpad Ha
TJIOCKOCTH; YMEHHE
3a/1aBaTh U OINKCHIBATh
rpadbl pa3TUIHBIMU
criocodamu;
MCII0JIb30BATh Ipadbl
[IPY PELLIECHUY 3a/a4;

- YMETb CBOOOTHO
OIIEpUPOBATH
MOHATHSIMHU:
COUeTaHHE,
TepecTaHOBKa, YUCIIO
COUYETaHUU, YHCIIO0
[epecTaHOBOK; OMHOM
Herorona; ymeHnue
[IPUMEHSTh
KOMOHWHATOPHbIE




(haKThI U pacCyKICHUS
TS peIlIeHus 3a/1a4;
-YMETh OIEePUPOBATH
IOHATHSIMU:
HaTypaJbHOE YKCIIO,
[ICJI0€ YMCII0, OCTATOK
10 MOJTYJIIO,
[palliOHAIBHOE YHUCIIO,
MPpAIMOHATILHOE
YHCIIO0, MHOYKECTBA
HATypaIbHBIX, [ETBIX,
[paIMOHAIHHBIX,

e CTBUTEIIHLHBIX
YUCEN; YMEHUE
HCII0JIb30BATh
MIPU3HAKH JICTUMOCTH,
HAUMEHBIIUNA 00NN
TeJINTEND U
HauMEHbIIIee o0IIee
KpaTHOE, AJITOPUTM
EBknua npu
[pEIICHUH 3a]1a4;
3HAKOMCTBO C
[Pa3TUYHBIMU
[MO3UIIMOHHBIMU
CHCTeMaMHt
CUHCJICHUS,

- YMETb CBOOOJTHO
OTIepUPOBATH
[MOHSTHUSMM: CTEIIEHD C
[IEJIBIM ITOKA3aTelIeM,
KOPEHb HaTypaJlbHON
CTEIICHH, CTEIICHbD C
[paIMOHATEHBIM
[TOKa3aTeyieM, CTCIICHb
C IE€HCTBUTEILHLIM
(BEIIECTBEHHBIM)
[MOKa3aTeyeM,
imorapudm uucna,
CUHYC, KOCUHYC U
TaHTEHC
[IPOU3BOJIHLHOTO
HCIIa;




- YMETh OIIEpUPOBATh
MOHSATHSMHU:
TOKIECTBO,
TOKIECTBEHHOE
peoOpa3oBaHue,
ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMA
YpaBHEHUU U
HEPaBEHCTB,
[PAaBHOCHJIBHOCTh
YpPAaBHEHUI,
HEPaBEHCTB U CHCTEM,
[parioHaIbHbIE,
MppanroHaIbHbIE,
MOKa3aTelbHbIC,
CTEIICHHBIE,
morapudmuaeckue,
TPUTOHOMETPHYECKHE
YpaBHEHHS,
HEpaBEHCTBA U
CHCTEMBI; YMEHUE
[peraTh ypaBHEHHS,
HEpaBEHCTBA U
CHCTEMBI C TOMOIIIBIO
[pa3IMYHBIX IPUEMOB;
peraTh ypaBHEHHUs,
HEpaBEHCTBA U
CHCTEMBI C
MapaMeTpoM;
[PUMEHSTh
YpaBHEHUS,
HEpaBEHCTBA, UX
CHCTEMBI JIJIs
[pereHus
MaTeMaTHYECKUX
3aad v 3a/1a9 U3
[pa3IMYHBIX 00sIacTen
HayKH U peaJIbHOU
PKI3HH,

-yMeTb CBOOOJTHO
OIIepPUPOBATH
MOHATUSMU: TpaduK
(dyHK1IMU, 0OpaTHas




byHKIIHS,

KOMITO3U LS
(yHKUIMH, THHEeHHas
(byHKIHS,
KBapaTUIHAS
(yHKLINSA, CTeTICHHAS
(hYHKIHS C LIETTBIM
[HOKa3aTeseM,
TPUTOHOMETPUUECKHUE
(b yHKIIMH, 0OpaTHBIC
TPUTOHOMETPHUYECKHUE
(yHKIUH,
MoKa3aTeabHas U
imorapudmudeckas
(yHKIIUHN; yMEHUE
CTPOUTH TpapUKH
(yHKLMH, BBITOTHATD
npeoOpa3oBaHus
rpaduKoB PyHKUNIA;
[YMEHHE HCIIOJIb30BaTh
rpaduky GyHKINH
TUTST U3ydeHHST
[POILIECCOB U
3aBHCUMOCTEH MpH
[peILICHUH 3a]a4 U3
NPYTUX y4eOHBIX
MpEeIMETOB U U3
[pEATTbHOM JKU3HU;
BEIPAKATh
(dhopmynamu
3aBHCUMOCTH MEXKITY
BEJINYMHAMUY;

yMeHHuE CBOOOIHO
OIIepPUPOBATH
MMOHATUSIMH: YETHOCTD
byHKIIIH,
MEPUOTUIHOCTD
byHKIIIH,
OTPaHUICHHOCTh
(dyHKIUH,
MOHOTOHHOCTb
(YHKLIMHU, SKCTPEMYM
(byHKIUY,




HauoOoIbIIee U
HalMEHbIIIee
BHa4YeHUs PYHKLINU HA
[IPOMEKYTKE; YMEHUE
[IPOBOJIUTH
ricCIIeI0OBaHKE

b yHKIIHH;

[YMEHHUE HCII0JIb30BaTh
CBOWCTBA U rpaMKu
byHKIMA 17151
[pELICHUS] ypaBHEHUH,
HEPaBEHCTB U 33/1a4 C
rapamMeTpaMu;
M300paxkaTh Ha
KOOPAMHATHOM
[JIOCKOCTH MHOKECTBA)
[PELLIEHUI YPAaBHEHUH,
HEpaBEHCTB U UX
CHCTEM;

-yMeTb CBOOOHO
OTIEPUPOBATH
MOHATHSIMU:
[10CJIeI0BATENbHOCTb,
apupmMeTHyecKast
porpeccus,
reoMeTpryuecKas
porpeccus,
0ECKOHEYHO
yOBIBaromas
reoMeTprIecKast
Mporpeccus; yMeHue
3aaBaTh
M0CIIe10BATEIbHOCTH,
B TOM YHCJIE C
[TOMOILBIO
[PEKYPPEHTHBIX
popmyu;

- YMETh OIIEPUPOBATH
MMOHATHSIMU:
HENPEPbIBHOCTD
(yHKIIMU, aCUMOTOTHI
rpaduka QyHKINH,
repBasi ¥ BTOpast




[TPOM3BOTHAS
pynxuun,
CEOMETPUYECKUN U
(bu3NYeCKUl CMBICIT
[IPOU3BOJHOM,
repBooOpasHasi,
OIpeaeICHHbIN
MHTETpal; yMEHHE
HAXOAUTh ACUMIITOTHI
rpadguka QyHKIUH;
YMEHHE BBIYUCIIATH
MIPOU3BOTHBIC CYMMEI,
MIPOU3BEICHUS,
YaCTHOTO U
KOMIIO3UIIII
(yHKIUH, HAXOTUTh
ypaBHEHUE
KAacaTeJIbHOM K
rpaduKy QyHKIHIH;
[YMEHHE HCIIOJIb30BaTh
MPOM3BOIHYIO ISt
MICCIIETOBAHHS

(b yHKIUH, 1715
HAXO0KJICHUS
HAWTYYIIETr0 PereHus
B IIPUKJIAIHBIX, B TOM
YKCIie COLUaIbHO-
PKOHOMHYECKUX H
(bU3MYeCKUX 3a7a4ax,
TUIsL OTIpeIeIIeHUS
CKOPOCTH H
[YCKOpEHUST; HaXOIHUTh
MJI0MIaAU U 00BEMBI
(uryp c MoMoIbo
MHTETpaa;
[TPUBOJIUTH TIPUMEPHI
MaTeMaTHIECKOTO
MOJICITUPOBAHUSI C
MTOMOTIIBIO

G hepeHIMaTbHBIX
YpaBHEHUU;

- YMETh OIEPUPOBATH
MOHATHSIMHU:




KOMIUIEKCHOE YHCJIO,
CONpsKEHHBIE
KOMIUIEKCHBIC YHCIIA,
MOJTyJTb U QpTyMEHT
KOMIUIEKCHOTO YHCIIa,
(hopma 3anmcu
KOMIUIEKCHBIX YHCEIT
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs
1 anredpandeckas);
YMETh IPOM3BOIUTh
apru(MeTHIECKUEe
IIEUCTBUS C
KOMILIEKCHBIMHU
YHCIIaMK; TPUBOIUTH
pUMEPHI
MICTIOJTb30BaHHSI
KOMIUIEKCHBIX YHCEIT;
- YMETb CBOOOJIHO
OTIEPUPOBATH
MOHSATHSIME: CpEeTHEe
apudmeTnyeckoe,
MesnaHa, HauOoJiblIIee
1 HauMEHbIlIee
3BHAa4YeHUs, pa3Max,
crepeus,
CTaHJapTHOE
OTKJIOHEHUE IS
OTIMCAHWSI YHCIIOBBIX
NTAHHBIX; YMEHHE
MICCIIeIOBATh
CTaTUCTHUYECKHUE
[TaHHbIE, B TOM YHUCIIE
C IPUMEHEHUEM
rpaduuecKux METOI0B
M DJICKTPOHHBIX
CpeICTB; TpaduIecKu
MICCIIEIOBATh
COBMECTHBIE
HAOJIOICHUS C
[TOMOILBIO JHarpaMM
[paccenBaHUs U
NIMHEWHOU perpeccuu;




- YMETh HAXOJIUTh
BEPOATHOCTH COOBITHI
C MCII0JIb30BaHUEM
rpaduIecKux
METOJI0B; IPUMEHSTh
U1 pellieHus 3a1a4
(hOpMyJIBI CIIOKEHUS U
[YMHOXKEHUS
BEPOSTHOCTEH,
bopmyTy MoTHOM
BEPOSTHOCTH,
dbopmyiry bepryimy,
KOMOMHATOpPHBIE
(akThI U POPMYIIBI;
OLICHUBATh
BEPOATHOCTH
[pEATbHBIX COOBITHIA;
[YMEHHE ONEpUPOBAThH
[OHSTUSAMU:
Cly4daiiHasl BEJIMYHMHA,
[pacnpezesieHue
BEPOSATHOCTEH,
MaTEMaTHIECKOE
OKUJaHUE, TUCTIEPCUs
M CTaHJApTHOE
OTKJIOHEHHE
CIIy4allHOM BEJIMYUHBI,
b yHKIIIHT
[pacpenenenus u
[JI0THOCTH
[PaBHOMEPHOTO,
MOKa3aTENbHOTIO U
HOPMaJIbHOTO
[pacIpeIeICHNM;
YMEHHE HCII0JIb30BATh
CBOMCTBA N3yYEHHBIX
pactpeeIeHui 11t
[pelIeHns 3a/1a4;
3HAKOMCTBO C
MOHATUAMU: 3aKOH
OOJIBIIINX YHCEII,
METOIbI BBIOOPOYHBIX
M CCIICIOBAHUIM;




[YMEHUE IPUBOAUTH
[IPUMEPBI TPOSIBICHUS
3aKoHa OOJBIINX
quceN B MPUPOJHBIX U
00I11eCTBEHHBIX
SIBJICHUSIX;

- YMeTb CBOOOTHO
ONEepUPOBATH
MOHATUSMHU: TOUKA,
psiMasi, III0CKOCTb,
[IPOCTPAHCTBO,
OTPE30K, JIyd,
[JIOCKHI yroJl,
[IBYTPAaHHBIN yTOJI,
TpeXTpaHHbII yrod,
[epeceKaroIuecs,
napajuieiabHble U
CKpELIMBAOIIHECS
MpsiMbIE,
apauIeIbHOCTD U
MePIEHINKYISIPHOCTh
MPSIMBIX U
[JIOCKOCTEH, YroJl
MEXIY MPSMBIMU,
[YTOJI MEXAY IPSAMOM 1
MJIOCKOCTBIO, YTOJI
MEXAY MIIOCKOCTSIMU;
[YMEHHE UCII0JIb30BAaTh
[IpU pEeIIeHNH 3a]a4
3y4eHHbIE (PaKThl U
TEOPEMBI
MIaHUMETPUH;
YMEHUE OLICHUBATh
pa3mepbl 00BEKTOB B
OKpPY’KaroIlleM MUDE;
[YMEHHE ONepUpOBAaTh
MTOHSATHSMH:
MHOTOTPaHHUK,
ceueHue
MHOTOTpaHHUKA,
[paBUIIbHBII
MHOTOTpaHHUK,
Mpu3Ma, NupaMu/a,




(durypa u
TOBEPXHOCTh
BpAILCHUS, [IHIIUH/ID,
KOHYC, I1ap, cdepa,
[pa3BepTKa
[MOBEPXHOCTH,
CEUCHUS KOHYyca U
[IVJTHPA,
rapauIebHbIE OCH
VTN OCHOBAHUIO,
CeueHue 1apa,
TIOCKOCTD,
Kacarowasics cepsl,
[VTNH/IPA, KOHYCA;
YMEHHE CTPOUTD
CeUeHUE
MHOTOTPaHHHKA,
n300pakaTh
MHOTOTpaHHHKH,
(burypsl u
TTOBEPXHOCTH
BpAIICHHS, NX
CEUEHMsI, B TOM YHUCIIe
C TIOMOIIBIO
PIIEKTPOHHBIX
CpEICTB; yMEHUE
[PUMEHSTH CBOMCTBA
reOMETPHUECKUX
uryp,
CaMOCTOSITEITEHO
(hbopMyIIMpoBaTh
OTIpeIeIeHUs
3ydaemMbIX puryp,
BBIIBUTaTh THITOTE3bI
0 CBOMCTBaxX U
MpHU3HAKAX
reOMETPHUECKUX
(buryp, 000CHOBBIBATH
WJTH OTIPOBEPTaTh WX,
YMEHHUE MPOBOAUTH
Kiaccu(uKanuio
(buryp 1o pa3nTu4HbIM
[pU3HAKAM,




BBITTOJIHSTh
HE0OX0IMMBIE
ITOTIOJTHUTEIIbHbIC
[TOCTPOCHHS;

-yMeTb CBOOOJTHO
OTIEPUPOBATH
MOHSATHSMH: TUTOIIATb
(burypsel, 00bem
(buUrypsbl, BeIMUMHA
yTJ1a, pacCTOSTHUE OT
TOYKH J0 TIOCKOCTH,
[PACCTOSTHUE MEXKIY
NPSIMBIMHU, PACCTOSTHHE
MEKy TUIOCKOCTSIMH,
101316 Chephl,
TUTOILA/Ib
MIOBEPXHOCTHU
TUPAMUJIbI, TPU3MBI,
KOHYCa, IMIINHAPA,
00beM KyOa,
MPSIMOYTOJIBHOTO
Mapasieenumnena,
MTUPAMUJIBL, TTPU3MBIL,
[MIIMH/Ipa, KOHYCa,
[11apa; yMEeHUe
HaXOJIUTh OTHOIIEHUE
00BEMOB MOT00HBIX
uryp;

- YMETb CBOOOJTHO
OTIEPUPOBATH
MOHATHSIMU:
TIBIDKEHUE,
[apajuIeIbHbIN
MepeHoc, CUMMETpUs
Ha IJIOCKOCTH U B
[POCTPAHCTBE,
MMOBOPOT,
peoOpa3oBaHue

o 00MS, IT0JOOHBIE
(urypsl; ymenue
[pacrio3HaBaTh paBHbIE
1 I0700HbIe (UTYPBI,
B TOM YHCIIE B




[pUpPOJE, UICKYCCTBE,
APXUTEKTYpe; yMEHHE
1CII0JIb30BATh
reOMETPUYECKUE
OTHOILICHHMSI, HAXOIUTh
reOMEeTPUYECKUe
BEJIMYMHBI (1JIMHA,
yroJ1, IJI0LIa1b,
00BEM) TIPH PEIICHUN
3aad U3 ApYyrux
[y4e€OHBIX IPEAMETOB U
13 peAIbHOM )KU3HU;

- YMETb CBOOOJIHO
OTIEPUPOBATH
[OHSATHSMMU:
PSMOYTOJIbHAS
crucTeMa KOOpJHMHAT,
BEKTOP, KOOPAMHATHI
TOYKH, KOOPIUHATEI
BEKTOPA, CyMMa
BEKTOPOB,
[pOU3BEACHNE
BEKTOpa Ha YUCIIO,
[pa3oKeHUe BEKTOpa
1o 6a3ucy, CKalIspHOe
[IPOU3BENICHUE,
BEKTOPHOE
[IPOU3BEACHUE, YT O
MEXTy BEKTOpaMH;
[YMEHHE UCII0JIb30BaTh
BEKTOPHBIN U
KOOPIMHATHBIN METO
IS peLeHus
reOMETPHUECKUX
3ajgad v 3a/1a4 Jpyrux
y4eOHBIX IPEIMETOB;
OTIePUPOBATH
MOHATUSIMH: MaTpUIA
2x2 m 3x3,
OTIpeIeIIUTENb
MaTpHIIBL,
CEOMETPUYECKUN
CMBICIT OTIPEICIIUTEIS;




- YMETb MOJEINPOBATH
[pEaJIbHBIE CUTYallUH
Ha s3BbIKE
MaTeMaTHKU;
COCTABJIAITh
BBIPAYKEHUS,
YPaBHEHHUS],
HEPAaBEHCTBA U UX
CHUCTEMBI 110 YCIOBHUIO
3a/1a4M, UCCIIE0BATh
[TIOCTPOEHHBIE MOJIEIU
C UCII0JIb30BAaHUEM
anmnapara ajreopsl,
MHTEPIIPETUPOBATD
[10JTy4YECHHBIN
[pE3yJIbTAT; CTPOUTH
MaTeMaTUYECKUE
MOJIEJIH C TIOMOLIBIO
FEOMETPUYECKUX
MMOHATUN M BEJIUYHH,
[penIaTh CBS3aHHBIE C
HUMU IPaKTHYECKHE
3a/1a4M; COCTaBIISATh
BEPOSTHOCTHYIO
MOJIENb U
MHTEPIIPETUPOBATD
[10JIy4CHHBIN
[pe3yJIbTaT; pelaTh
[IPUKJIAIHBIE 3aa4H
CpelcTBaMHU
MaTEeMaTHYECKOTO
aHaJIN3a, B TOM YUCIIE
COLIMAJILHO-
PKOHOMUYECKOIO U
(uznyeckoro
XapakTepa;

- YMEHHE BBIOMpPATh
TOIX OIS METO
TSl peIeHUs 3a/1a4K;
[MOHMMaHHE
3HAYUMOCTHU
MaTEMaTHKU B
M3y4EHUH TPUPOIHBIX




1 0OIIECTBEHHBIX
[IPOLIECCOB U SIBJICHUIA;
[YMEHHE pacro3HaBaTh
[IPOSIBJICHUE 3aKOHOB
MaTEeMaTHKHU B
CKYCCTBE, YMEHUE
[IPUBOIUTH IPUMEPDI
MaTeMaTUYECKUX
OTKPBITUI
[POCCUICKOM U

MH(bOpMAaINH, 1
MH(pOPMAaIOHHbIE
TEXHOJIOTUH JIs
BBITTOJTHEHUS 33124
podeccnoHanbHOM
e TebHOCTH

[pa3BUTHUS HAYKU U
0OLIECTBEHHOM IPAKTUKH,
OCHOBAaHHOT'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOErO MECTA B
[OJINKYJIbTYPHOM MHDE;

- COBEPIIEHCTBOBAHHE
SI3BIKOBOM M UNTATEIbCKON
KYJIbTYpPbI KaK Cpe/ICTBa
B3aUMOJICUCTBUS MEXKITY
UTIO/TbMU UM TTIO3HAHUSL MUPA;

- OCO3HAHME LIEHHOCTU
HayYHOW JEATEIBHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
[IPOEKTHYIO U
1ICCIIEIOBATEIbCKYIO
NesITeIbHOCTh MHIMBUyaIbHO
U B TpYIIIIE.

OBilaieHue yHUBEPCAIbHBIMA
y4eOHBIMH [TO3HABATEIbHBIMU
NIEHCTBUSAMMU:

B) paboTa ¢ nuHpopmarmeii:

- BJIaJICTh HaBbIKAMU
MOJy4YeHUs1 HTHPOPMALIUH U3

MHUPOBOI
MaTeMaTUYECKON
HAYKU
OK 02 B o6iacTu IEeHHOCTH - YMETb OIIEPUPOBATH
cronb30BaTh Hay4YHOI'O IMO3HAHUS: [OHATUSAMU:
COBPEMEHHBIE -chopMHpOBaHHOCTH [pallioHaNbHAas
CpelcTBa MOMCKA, [MUPOBO33pPEHUS, (byHKIHS,
aHaJIn3a U COOTBETCTBYIOIIETO MoKa3aTesbHast
MHTEpIpeTaIiu COBPEMEHHOMY YPOBHIO (YHKITUS, CTeTICHHAS

(dyHKIHS,
iorapu@muyeckas
(byHKIHS,
TPUTOHOMETPHUECKHUE
(byHKIIMH, OOpaTHBIE
(yHKLINN; yMEHUE
CTPOUTH TpapUKH
M3Y4EeHHBIX (PYHKIUH,
MCTIOJTh30BATh
rpaduku npu
M3Yy4eHUH MPOIECCOB
1 3aBUCUMOCTEH, IpH
[peILICHUH 3a]a4 U3
NPYTruX y4yeOHbIX
[IPEeIMETOB U 3a]1a4 U3
[pEATbHOM JKU3HU;
BEIPAKATh
(dhopmynamu
3aBHCUMOCTH MEXKITY
BETMYNHAMU;

- YMETh OIEPUPOBATH
MOHATUSMU:
TOKIIECTBO,
TOKIECTBEHHOE




MICTOYHHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJILHO
OCYILIECTBIISATH TIOUCK, aHAIIN3,
CHCTEMaTH3aIHIO U
MHTEPIpETannio HHPOPMALUU
Pa3IMYHBIX BUAOB U (popM
[IpECTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pasIn4HbIX (hopMaTax ¢
Y4ETOM Ha3HAYCHMSI
MHGOpPMAIIUU U IIETIEBOM
QyJIMTOPUH, BBIOUpas
ONTUMAIIEHYIO (hopMy
MpEeCTaBICHUS U
BU3YyaTU3aL1H;

- OLIEHUBATh IOCTOBEPHOCTD,
IIErMTUMHOCTb HH(pOPMALIUHY,
€€ COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-ITHYECKIM HOpMaM;
- NCTIOJIb30BATh CPEICTBA
MH(OPMaLMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B pellIeHUN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOuIr0/IeHHEeM TpeOOBaHUi
DPTOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepekenusl,
MPAaBOBBIX U ATHYECKUX HOPM,
HOPM HH(}OPMAIIMOHHOMN
0€30IMacHOCTH;

- BJIaJIeTh HaBbIKaMH
pacrio3HaBaHMA U 3aILUTHI
H(pOopMaluy,
1H(pOpMalOHHON
0€30MaCHOCTH TUYHOCTH

npeoOpa3oBaHue,
YPaBHEHHE,
HEpPaBEHCTBO, CUCTEMA
YPaBHEHUU U
HEpPaBEHCTB,
[PAaBHOCHJIBHOCTD
YpaBHEHUH,
HEPABEHCTB U CUCTEM,
[pallMOHAJIbHBIE,
MppalOHAIIbHBIE,
[10Ka3aTelbHbIE,
CTEIICHHBbIE,
lorapugmuyeckue,
TPUTOHOMETPUUECKHE
YpaBHEHUSI,
HEPAaBEHCTBA U
CUCTEMBI; YMETh
[peIIaTh ypaBHEHUS,
HEpaBEHCTBA U
CUCTEMBI C IIOMOILBIO
[Pa3IMYHbIX IPUEMOB;
[pelaTh ypaBHEHUS,
HEPAaBEHCTBA U
CHUCTEMBI C
apaMeTpoM;
IPUMEHSTD
YpaBHEHHSI,
HEpaBeHCTBA, UX
CUCTEMBI 151
[pelieHus
MaTeMaTHYEeCKHX
3a/1a4 U 3a71a4 U3
[pa3nU4YHbIX o01acTeit
HAayKU U peaJIbHOU
PKU3HU;

- yMeTb CBOOOTHO
OIIepupOBaThH
MOHATHSIMHU:
IIBUKEHHE,
[apajuIeIbHbIN
[IEpEHOC, CHMMETPHS
Ha TUIOCKOCTH U B
[IPOCTPAHCTBE,




MOBOPOT,
npeoOpa3oBaHue
o100, IT0I00HBIE
(urypsl; yMeTh
[pacrio3HaBaTh paBHbIE
1 I0700HbIe (DUTYPBI,
B TOM YHCJIE B
pUpoJie, UICKYCCTBE,
APXUTEKTYpE; yMETh
MCII0JIb30BaTh
reOMEeTPUYECKUe
OTHOILICHHSI, HAXOJIUTh
reOMETPUYECKUE
BEJIMYMHBI (JUIMHA,

YT OJI, TUIOIIA/Ib,
00bEM) TIPU PEIICHUN
3aiady U3 Apyrux
y4eOHBIX IPEIMETOB U
13 peAIbHOM )KU3HU

OK 03
[InanupoBaTh 1
[peaTM30BBIBATh
COOCTBEHHOE
npodeccnoHanbHOe
1 JINYHOCTHOE
[pa3BUTHE,
[IpeIPUHIMATENHC
KYIO JIeSITeIbHOCTb
B
podecCuoHaIbHON
cdepe,
MCTIOJIb30BaTh
BHAHUS 110
(buHaHCOBOMH
PaMOTHOCTH B
Pa3ITUYHBIX
PKIM3HCHHBIX
CHUTyaIHsIx

B ob6mactu nyxoBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:

- chOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMUS,
ATHYECKOTO TIOBEJICHUS;

- CIIOCOOHOCTH OIICHUBATH
CUTYaIlMIO U IPUHUMATh
0CO3HAHHBIC PEIICHHUS,
OPUEHTHPYAICH Ha MOPAJIbLHO-
HPaBCTBEHHBIC HOPMBI U
[ICHHOCTH;

- 0OCO3HAHKE JIMYHOTO BKJIaJIa B
[IOCTPOEHUE YCTOUYUBOIO
Oymymiero;

- OTBETCTBCHHOE OTHOIIICHUE K
CBOMM POJIUTENSIM U (WIIN)
NIPYTUM 4JIeHaM CEMbH,
CO3IaHHUIO CEMbH Ha OCHOBE
0CO3HAHHOT'O MPUHSTHUS
[IEHHOCTEN CEMEWHOM )KU3HU B
COOTBETCTBHUH C TPAJTUIIUIMHU
HaponoB Poccuu;

OBJ1ajicHHE YHUBEPCATbHBIMH
PETYISTHBHBIMH JCHCTBUSMU:

- YMETh ONEPUPOBATH
MOHSATHSIMH:
pallMoHaJIbHbIE,
MppalvoHaJIbHbIE,
MoKa3aTesbHbIE,
CTETIEHHbIE,
iorapupmMmuyecKue,
TPUTOHOMETPHUYECKHUE
YpaBHEHHSI U
HEpaBEHCTBA, NX
CHCTEMBI;

- YMETb OIEpPUPOBAThH
MOHSATHSMMU:
MHOTOTPaHHUK,
CeucHUe
MHOTOTpaHHUKA, KYO,
Mapaulesenures,
Mpu3Ma, THpamMuIa,
¢durypa u
MMOBEPXHOCTh
BpAILCHUS, IIUITUH/P,
KOHYC, 11ap, chepa,
ceueHHst (PUrypol
BpallCHHs], IUIOCKOCTb,




a) cCaMOOpTraHU3alIHs:

- CAaMOCTOSITEIbHO
OCYILIECTBIISITh
[03HABATEIBHYIO
NesITeIbHOCTD, BBISIBIISATH
poOJIEMBbI, CTABUTH U
(hopMyIUpPOBaTh COOCTBEHHBIS
3ajaun B 00pa3oBaTeNIbHOM
MESTEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSITEIILHO COCTABIIATh
[J1aH peIleHus: IpoOJIeMBI ¢
Y4E€TOM MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1
[pEeaOYTEHU;

- TaBaTh OLIEHKY HOBBIM
CUTYaIUsIM;

CII0cOOCTBOBATH
(hOpMHUPOBAHUIO U
[IPOSIBIICHUIO IIMPOKON
PPYIUIIH B Pa3HBIX 00IacTsIX
BHAHUH, TOCTOSTHHO TTOBBIIIATH
CBOI 00pa30BaTENbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:
MCTIOJTE30BATh TPUEMBI
peduexcun 11 OLleHKH
CUTYalluH, BBIOOpa BEPHOTO
peLIeHMS;

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO MTPHHUMATH
PELICHNS [0 UX CHIDKEHUIO;
B) SMOIIMOHAIBHBII
WHTEIJIEKT, MPEAMOIaraloni
C(OPMHPOBAHHOCTD:
BHYTPEHHEN MOTHBALUH,
BKJTIOYAIOIIEN CTPEMIICHHE K
ITOCTIDKEHUIO TIETTH U yCIIeXY,
ONITHMH3M, HHAITUATUBHOCTb,
YMEHUE JIeHiCTBOBATh, UCXOMS
13 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKIFOYAOIIEH
CIIOCOOHOCTH IIOHUMATh

Kacaromascst cepsl,
[MIMH/IPA, KOHYCA,
[I0IIA/Th
[MOBEPXHOCTU
[TAPAMHUJIBI, IPU3MBI,
KOHYcCa, IWIMHIPA,
101316 Chephl,
00BbeM Kyo0a,
MPSIMOYTOJIBHOTO
napayieNenue/a,
[MAPAMUJIBI, IPU3MBI,
[IVUTHH]IpA, KOHYCA,
1apa; yMeHue
M300paxkarhb
MHOTOTPaHHHUKH U
MTOBEPXHOCTHU
BPAIICHUS, NX
CCUCHHSI OT PYKH, C
MTOMOIIIBIO YePTEIKHBIX
WHCTPYMCHTOB U
PIICKTPOHHBIX
CpEICTB; YMETh
[pacro3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMETh
[pacro3HaBaTh
MpaBHIbHBIE
MHOTOTPAaHHUKU;

- YMETh OIIEPUPOBATH
MTOHATHSIMHU:
MPSMOYTOJTbHAST
CHCTeMa KOOpJIUHAT,
KOOPJIUHATHI TOUKH,
BEKTOP, KOOPIUHATHI
BEKTOPa, CKAJSIPHOE
MPOU3BEICHNE, YTOJI
MEX Ty BEKTOPAMH,
CyMMa BEKTOpOB,
MTPOU3BEICHHE
BEKTOpa Ha YHCIIO;
HAXOIUTH C TIOMOIIBIO
M3YYeHHBIX (DOpMYIT
KOOPIUHATHI




AMOILIMOHATIBHOE COCTOSIHHE
NPYTUX, YYUTHIBATh €ro Mpu
OCYILIECTBIICHUH
KOMMYHUKAIUHU, CHOCOOHOCTD
K COUYBCTBUIO U
COTIePEIKUBAHUIO;

- COLMAIBHBIX HaBBIKOB,
BKITIOYAIOIIUX CIIOCOOHOCTb
BHICTPANBaTh OTHOIICHUS C
NPYTUMHU JTFOBMH, 3200THTHCH,
[POSIBIISITE MHTEPEC U
pa3pemaTh KOHQIUKTHI

CCPEAVHBI OTPE3Ka,
[PACCTOAHUEC MEXKIY
JIBYMS TOYKaMU

OK 04
DddhexkTnBHO
B3aUMOJCICTBOBAT
b 1 paboTaTth B
KOJIJICKTUBE U
KOMaH 1€

FOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSITENIbHOCTU U
CaMOOIIPEIEICHHIO;
-OBJIa/ICHUE HAaBbIKaMU
yaeOHO-UCCIIeI0BATEIbCKOM,
[TPOEKTHOM 1 COLMAIbHON
esATEeIbHOCTH;

OBJlaieHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
ITECTBUSIMU:

0) COBMECTHAsI I€SITEIbHOCT:
- IOHUMAaTh U UCIIOJIb30BaTh
MMPENMYIIECTBA KOMaHIHON U
MHIUBUAYaIbHON paboTHI;

- IPUHUMATh L€ COBMECTHOM
NESTEIIBHOCTH,
OpraHU30BBIBATH U
KOOpJAMHUPOBATh IEHCTBUSA IO
€€ JIOCTH)KEHUIO: COCTABIISATh
[J1aH IEUCTBUH, paclpeaeaTh
[POJIM C y4E€TOM MHEHUI
Y4aCTHUKOB 00CYXKIaTh
[PE3yJIBTAaThl COBMECTHOM
paboThI;

- KOOPAMHUPOBATh U
BBITTOJIHATH PaOOTY B YCIOBUSX
[peasIbHOT0, BUPTYaJIBLHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILIECTBIIATh IO3UTUBHOE
CTPaTEruuecKoe MOBEJECHUE B

- YMETh OIepUPOBATh
MTOHS TUSIMH
CIIyYaiHBII OMBIT U
Cily4aiiHOe COOBITHE,
BEPOSITHOCTD
CIIy4aifHOTO COOBITHS;
[YMETb BBIYUCIIATD
BEPOSTHOCTD C
MCIIOJIb30BaHUEM
rpaduyecKkux
METOJIOB; IPUMECHSTh
(hOpMYITBI CITOKEHHS 1
[YMHOKEHUS
BEPOSITHOCTEM,
KOMOMHATOpPHBIE
(akThl U POPMYIIBI
MU PEIICHUH 3a]a4;
OLICHUBATh
BEPOSITHOCTH
[peaTbHBIX COOBITHIA;
3HAKOMCTBO CO
CITy4ailHBIMU
BETUYMHAMU; YMEHUE
[IPUBOJIUTEH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
MTPUPOTHBIX U
0OIIECTBEHHBIX
STBJICHUSIX

- YMeTb CBOOOTHO
OTIEpUPOBATH




Pa3IMYHBIX CUTYaIUsX,
[IPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITH
MHUITUATHBHBIM.

OBnasieHne YHUBEPCAIbHBIMU
PETYIATUBHBIMU IEHCTBUSMHU:
') MPUHSATHE ce0s U APYTUX
ITIoIeN :

- IPUHUMATh MOTHUBBI U
APTyMEHTBI IPYTUX JIOACH Mpu
QHaJN3e pe3yabTaToOB
NesITeIbHOCTH,

- IPU3HABATH CBOE MPABO U
[IpaBO JPYTHUX JIIOACH Ha
OIIIOKH;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TO3UIIH
TPYTroro 4enoBeKa

MOHSATHSMMU: CTETIEHb C
[IeJIBIM [IOKa3aTesIeM,
KOpEHb HAaTypaJIbHON
CTETIEHH, CTETICHb C
[paliMoOHaTBEHBIM
MoKa3aTeseM, CTETIEHb
C IeIICTBUTEIIbHBIM
(BEIICCTBEHHBIM)
[oKa3aTeseM,
imorapudm uucia,
CHHYC, KOCHHYC U
TaHTEHC
[IPOM3BOJILHOTO

EU (IR

- YMETh CBOOOTHO
OIIePUPOBAThH
OHATUAMU: rpaduk
(dyHKIIMHN, 0OpaTHas
(dyHKIHS,
KOMITO3UITUS
(yHKINN, THHEeHHAs
byHKIIHS,
KBaJ[paTHYHAs
(yHKIIHS, CTETIEHHAs
(hYHKITUS C LIETTBIM
[oKas3areseM,
TPUTOHOMETPHUECKUE
(hyHKIIMHU, OOpaTHbIE
TPUTOHOMETPHUYECKHE
dbyHKINH,
MmoKa3aTeabHas U
imorapupmuyeckas
(yHKIUU; yMETh
CTPOUTH TpapUKH
(yHKINN, BBITOTHATD
rpeoOpazoBaHms
rpadukoB QpyHKUNH;
- YMETh UCIIOJIb30BaTh
rpaduku GyHKIMMA
U1 U3yUSHHS
[IPOIIECCOB U
3aBHCUMOCTEH MpH
[pEILICHUH 33124 U3




PYTUX Y4eOHBIX
[PEIMETOB U U3
[PEATIbHOM JKU3HU;
BBIPA)KATh
(bopmynamu
3aBUCUMOCTH MEXKIY
BEJIMYNHAMU;

- cBOOOHO
OIIepUPOBATH
MOHSITUSMU: YETHOCTh
(byHKIUY,
MEPUOTUIHOCTD
(yHKIUH,
OTrpaHUYEHHOCTh
(byHKIUY,
MOHOTOHHOCTb
(hYHKITUH, SKCTPEMYM
(byHKIUY,
HanOoJIbIlIEE U
HalMEHBIIIEe
3HaueHUs QYHKIMHU Ha
[IPOMEKYTKE; YMETh
[IPOBOJIUTH
HicCIIeIOBaHNe

(b yHKITUY;

- YMETh UCIIOJIb30BaTh
CBOWCTBA U rpauKu
(byHKIUH 155
[peLIEHUsT ypaBHEHUH,
HEpaBEHCTB U 3a71a4 C
rapaMeTpamu;
M300paxarh Ha
KOOpJIMHATHOMN
[IOCKOCTH MHOYKECTBA
[pELICHUI ypaBHEHUH,
HEPaBEHCTB U MX
CHCTEM

OK 05
OcCy11ecTBIATD
YCTHYIO U
[MMCEMEHHYIO
KOMMYHHKAITUIO Ha
rOCyJapCTBEHHOM

B o6macTu 3cTeTHYECKOTrO
BOCIIUTAHUS:

- CTETUYECKOE OTHOIIIEHUE K
MUY, BKIIOYast 3CTETUKY
ObITa, HAYYHOTO U
TEXHHYECKOTO TBOPYECTBA,

- YMETh ONIEPUPOBATH
MOHATUSIMH: CpeJlHEe
apudMeTHIecKoe,
MeraHa, Haubobiiee
1 HaMEHbIlIee
BHAYEHHsI, pa3Max,




s1361Ke Poccuiickoit
Denepanuu ¢
y4eToM
0coOeHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOT'O
KOHTEKCTa

cropta, TpyJa u
OOIIECTBEHHBIX OTHOILIECHUIA;

- CIIOCOOHOCTh BOCIIPUHUMATh
pa3IMYHbBIC BU]IBI UCKYCCTBA,
TPagUIMKA U TBOPYECTBO
CBOETO M IPYTUX HAPOJIOB,
OILYIIATh YMOIMOHAIIEHOE
BO3/ICIICTBIE UCKYCCTBA;

- yOXKICHHOCTh B 3HAYMMOCTH
TSI TUYHOCTH U 0011ecTBa
0TEYECTBEHHOT'O M MUPOBOTO
MCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TPAIUIHNA U
HApOIHOTO TBOPYECTBA;

- TOTOBHOCTD K
CaMOBBIPAKEHUIO B Pa3HBIX
BUIaX UCKYCCTBA, CTPEMJICHUE
[POSIBIISATH KaYeCcTBa
TBOPYECKOMN JIMYHOCTH;
OBnasieHne YHUBEPCAIbHBIMU
KOMMYHHKAaTHBHBIMH
TECTBUSIMU:

a) oO1IeHue:

- OCYILIECTBIISATh
KOMMYHHKAIIMH BO BCEX
cdepax KHU3HY;

- pacro3HaBaTh HeBepOAIbHBIE
cpencTBa OOIIeHUs, TOHUMATh
BHAYCHHE COITMAILHBIX 3HAKOB,
pacrio3HaBaTh MPEIIOCHIIKI
KOH(JIMKTHBIX CUTYaIH U
CMSITYaTh KOH(IUKTHL;

- Pa3BEpHYTO U JIOTUYHO
M3JaraTb CBOIO TOUKY 3PEHUS C
MICTIOJIb30BAaHUEM SI3BIKOBBIX
CpEICTB

ucrnepcus,
CTaH/IapTHOE
OTKJIOHEHHE
YUCIIOBOrO HA0OPA;
[YMEHHE U3BJIEKATh,
MHTEPIPETUPOBATH
nH)OopMaIuto,
[PEICTABICHHYIO B
Tabiunax, Ha
arpamMmax,
rpadukax,
OTPaKAIOILYIO
CBOMCTBA PEAIbHBIX
[TPOLIECCOB U SIBJICHUIA;
MPEICTaBIATh
nHbOpMaIuio ¢
MOMOIIBIO TAOIUIL U
uarpamm;
1ICCJIEZIOBATD
CTaTUCTUYECKUE
TaHHbIE, B TOM YHCIIE
C IPUMEHEHUEM
rpaduuecKux METOI0B
U DJIEKTPOHHBIX
CPEICTB;

- YMETb OIEpPUPOBAThH
MOHSITUSAMHU: TOUKA,
MpsiMasi, III0CKOCTb,
[IPOCTPAHCTBO,
NIBYTPAaHHBIN yTOJI,
CKpeIIMBaroIuecs
MpsIMbIE,
MapajienbHOCTh U
[ePIEeHIUKYISIPHOCTD
MPSMBIX U
[JIOCKOCTEH, yroJ
MEX Ty TIPSIMBIMH,
[YTOJI MEXAY IPAMOM 1
[JI0CKOCTBIO, YTOJl
MEX 1Y TUIOCKOCTSIMH,
[pPaCCTOSIHUE OT TOYKH
110 IIJIOCKOCTH,
[PACCTOSIHUE MEXY




MPSIMBIMH, PACCTOSIHUE
MEK/Ty TUIOCKOCTSIMU;
- YMETh UCIIOJIb30BaTh
[pU PELICHUH 33124
M3ydeHHBIE (PaKTHI U
[TEOpPEMBI
TUIAHUMETPHH;
YMEHHE OLICHHBATh
[pa3Mepbl 00BEKTOB
OKPYXKAIOLIET0 MUpa

OK 06 ITposiBnsTh
rpak1aHCKO-
[MaTpUOTUYECKYIO
[TO3UIIHIO,
IIEMOHCTPUPOBATH
OCO3HAHHOE
[MOBEJCHUE HA
OCHOBE
TPATUIIIOHHBIX
00II1eYCIIOBEUCCKIX
[ICHHOCTEH, B TOM
YHUCIIE C YYETOM
rapMOHH3ALUN
MEKHAITMOHAIBHEIX
1 MEXPEITUTUO3HBIX
OTHOIIICHUH,
[IPUMEHSATD
CTaHIapThHI
QHTUKOPPYIIIHOHHO
O ITIOBEACHHUS

- 0OCO3HaHHE 00YUYaAIOIIUMUCS
[POCCUICKOM IPpakIaHCKOU
MICHTUYHOCTH;

- [IeJICHANPaBIEHHOE Pa3BUTHE
BHYTPEHHEH MO3UIINH
ITMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHbBIX LICHHOCTEN
HapoaoB Poccuiickoi
Denepanny, ICTOPUIECKUX U
HAIIMOHAJbHO-KYJIBTYPHBIX
TpaguInii, GOPMHpPOBAHUE
CHCTEMBbI 3HAUMMBbIX
[IEHHOCTHO-CMBICIOBBIX
YCTaHOBOK,
QHTUKOPPYMIIUOHHOTO
MUPOBO33PEHUS,
MPaBOCO3HAHMUS,
DKOJIOTUYECKOHN KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIETH U
CTPOWTH )KU3HEHHBIE TIAHBI;
B wyacTu rpaxaaHcKkoro
BOCITUTaHUS:

- 0OCO3HAHHE CBOMX
KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBaXKEHHE
3aKOHA U TPaBOTIOPSIKA,

- IPUHATHE TPATUITHOHHBIX
HAIIMOHATBHBIX,
00I11€4eTTOBEYECKUX
T'YMaHUCTUYECKUX U
NTeMOKPAaTUYECKUX 1IEHHOCTEHH;
- TOTOBHOCTb ITPOTHBOCTOSTH
M/1€0JIOTUH SKCTPEMU3MA,

- YMETh OIEPUPOBATH
MTOHSITUSIMH
MPSIMOYTOJIbHAS
CHCTeMa KOOpIUHAT,
KOOpPAMHATHI TOUKH,
BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJISIPHOE
[IPOU3BENICHUE, YOI
MEKTy BEKTOpaMH,
CyMMa BEKTOPOB,
[IPOU3BEICHUE
BEKTOPA Ha YHCIIO;
HAXOJHUTh C TOMOIIIBIO
M3Y4YEeHHBIX (hOpMYI
KOOPAMHATHI
CEpeIUHBI OTpE3Ka,
[PACCTOSIHUE MEXY
TBYMsI TOUKaMHU;
-yMeThb BbIOUpATh

10 TXO TSI
M3YYEHHBIN METO JUIs
[pEIICHUS 3a/1a4H,
[pacro3HaBaTh
MaTeMaTHYeCKHe
(bakTbI 1
MaTeMaTH4eCKHe
MOJICTTH B TIPUPOTHBIX
1 00IIIECTBEHHBIX
SIBIICHUSIX, B
ICKYCCTBE; YMEHHUE
[IPUBOJIUTH IPUMEPHI
MaTeMaTHYeCKHIX
OTKPBITUI




HallMOHAIN3Ma, KceHOo(poOuH,
TMCKPUMMHALIUH 110
COIIMAILHBIM, PEITUTUO3HBIM,
[PACOBBIM, HAIIMOHAJILHBIM
[pU3HAKAM;

- TOTOBHOCTb BECTH
COBMECTHYIO JESATEIbHOCTh B
MHTEpecax rpaklaHCKOro
oO11ecTBa, y4acTBOBATh B
CaMOYTIPaBJICHNH B
0011100pa30BaTENbHOM
OpraHu3aIu U JIe€TCKO-
FOHOIIIECKUX OpTraHU3aIusX;

- YMEHUE B3aUMO/ICHICTBOBATh
C COLIMAJIbBHBIMU UHCTUTYTaMU
B COOTBETCTBUU C UX
(GYHKIUSMU 1 Ha3HAUCHUEM;

- TOTOBHOCTb K TYMaHUTapHOM
1 BOJIOHTEPCKOM

e TeIbHOCTH;
MaTPUOTUUECKOTO BOCTIUTAHUSI:
- chopMUPOBAHHOCTH
[POCCUICKON I'paKaHCKON
MJIEHTUYHOCTH, TaTPUOTU3MA,
YBaXKE€HUS K CBOEMY Hapoay,
YyBCTBA OTBETCTBEHHOCTH
repen PoauHon, roproctu 3a
CBOM Kpai, cBor0 Poauny, cBOH
SI3BIK U KYJIBTYPY, MPOIILJIOE U
HaCTOSIIECE
MHOTOHAIIMOHAJILHOTO Hapo/a
Poccuu;

- LICHHOCTHOE OTHOUIEHUE K
rOCYJapCTBEHHBIM CUMBOJIAM,
MCTOPUUECKOMY U
[IPUPOTHOMY HACTIEIHIO,
MaMATHUKAM, TPAIALIASIM
HapoaoB Poccun,
mocTrkeHusiM Poccuu B Hayke,
MCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uaeitHas yOeKJIeHHOCTb,
TOTOBHOCTD K CIIY>KEHHUIO U

[POCCUICKOM U
MUPOBOM
MAaTEMaTUYECKON
HayKH.

- YMETb ONIEPUPOBATH
[MOHSATUAMM:
CIIy4aiHBII OMBIT U
Clly4aiiHOe cOOBbITHE,
BEPOSITHOCTD
CIIy4aifHOTO COOBITHS;
[YMETb BBIYUCIISITH
BEPOSITHOCTD C
MICII0JIb30BaHUEM
rpaduyeckux
METO/10B; IPUMEHSTh
(hOpMyJIBI CIIOKEHUS U
[YMHOKEHUS
BEPOSITHOCTEH,
KOMOWHATOPHBIC
(akThI U POPMYIIBI
[pU PELICHUH 33]1a4;
OIICHUBATH
BEPOSITHOCTH
[pEATbHBIX COOBITHIA;
3HAKOMCTBO CO
CIIy4alHbIMU
BEJTMUMHAMU; YMEHUE
MIPUBOIUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA
OOJIBIITNX YHUCET B
MIPUPOJIHBIX U
00I11€CTBEHHBIX
SIBIICHUSX




3amuTe OTedyecTna,
OTBETCTBEHHOCTH 32 €r0
Cynp0y;

OCBOCHHBIE 00YYaIOIIMMHUCS
MEKITPEIMETHBIE TOHATHUS U
YHUBEPCAJIbHBIC YUeOHBIE
neiicTBus (perysTUBHbIE,
[103HABATENbHBIE,
KOMMYHHKaTHBHBIE);

- CIIOCOOHOCTD UX
MCTIOJIb30BaHUS B
[T03HABATEJILHON U
COLIMAIbHON ITPAKTHKE,
TOTOBHOCTH K
CaMOCTOSITEJIbHOMY
[IaHUPOBAHUIO U
OCYILECTBIICHUIO Y4€OHOMH
NesITeIbHOCTH, OpraHU3alH
y4eOHOr0 COTPYAHUYECTBA C
[e1arorndyecKuMu
pabOTHUKAMU U
CBEPCTHHKAMH, K y4acTHIO B
[OCTPOCHUN MHIUBUAYaTIbHON
00pa30BaTeIbHON TPAEKTOPHH;
- OBJIQJICHUE HABBIKAMU
yueOHO-HCCIIeI0BATENbCKOMH,
[IPOCKTHOM U COLUATIBbHON
NesITeTbHOCTH

OK 07
ConeiicTBOBaThH
COXPaHEHUIO
OKPY KaroILeH
cpenpl,
pecypcocOepexeHn
[0, IPUMECHSITh
BHaHUS 00
M3MECHEHUN
KIIIMaTa,
[TPUHITUTTBI
OepeKINBOTO
[IPOU3BOJICTBA,
B PEKTUBHO
elicTBOBATE B

- HE IPUHUMATD JIEHCTBUS,
[IPUHOCSIINE BPE
OKPYXKAaroILEeH cpee;

- YMETb IIPOTHO3UPOBATH
HEeOIaronpusITHBIE
PKOJIOTUYECKUE TIOCIIEACTBUS
MPEANPUHUMAEMBIX JIEHCTBHI,
[peI0TBpallaTh UX;

- PACITUPHUTH OTIBIT
NEeATETbHOCTH SKOJIOTMYECKOU
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IIaH
peIIeHus TPOOIEMBI C YUeTOM
AHATN3a UMEIOIINXCS

- YMETh OIIEPUPOBATH
MOHATUAMU: (PYHKIIHS,
HeTpepbIBHAS
yHkums,
[IPOU3BO/IHAS,
repBooOpasHas,
ONpeAeICHHBIN
MHTErpai; YMETh
HAXOOUTH
ITPONU3BOJHEIC
HIIEMEHTAPHBIX
(yHKINH, UCTIONB3YS
CIpaBOYHBIE
MaTepHabl;
MCClIeI0BaTh B




ElY €3BBIYaHBIX
CUTyalluAX

MaTepualbHbIX U
HEMaTepUalIbHBIX PECYPCOB;

- OCYLIECTBJISITh
L[€JICHANPABJIEHHbIN MOUCK
MepeHoca CpeICTB U CIIOCOOOB
IIeicTBUS B
npodeccuoHaNbHYIO Cpeay;

- YMETb [IEPEHOCUTh 3HAHUS B
[T03HABATEIIBHYIO U
[PaKTUYECKYI0 00JIacTu
PKU3HEIEATEIIbHOCTH;

- Ipe1JIaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJICH C MO3ULIUHU
HOBH3HbI, OPUTMHATIBHOCTH,
[PaKTUYECKOW 3HAUUMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYyalusIM, BHOCUTh
KOPPEKTUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE
PE3YyJbTATOB LEISAM

MPOCTEHIINX CITydasx
(b yHKIIMHM Ha
MOHOTOHHOCT,
HAXOTUTh
HauOOJbIINE U
HAUMEHBIIIHE
BHAYCHHS (YHKIINH;
CTPOUTDH rpaduKu
MHOTOYJICHOB C
MCIIOJIb30BaHUEM
anmapara
MaTeMaTHIECKOTO
QHaN3a; IPUMEHATh
MIPOU3BOTHYIO ITPU
[pEIICHUH 3a]1a4 Ha
NIBUKCHHE; PEIIaTh
PAKTHKO-
OpUEHTUPOBAHHBIC
3agadu Ha
HanOOJIbIINE U
HAUMCHBIIINC
BHAUCHUS, HA
HaX0KJIeHUE TYTH,
CKOPOCTH U
[YCKOPEHHS;

- YMETh OIEPHUPOBATh
MOHSITUSMU:
ITBUKCHIIC B
[POCTPAHCTBE,
0100HbIE QUTYPHI B
[POCTPAHCTBE;
MCTIONTb30BATh
OTHOIICHUE TUTOIIA e
[TIOBEPXHOCTEU U
00BEMOB MOT00HBIX
(buryp npu pereHuu
3amad;

- YMETh BBIYUCIIATH
reOMETPUIECKIE
BETTMYUHBI (JUTMHA,
YTOJI, TUIOIIATb,
00BEM, ILIOIIAE
[TIOBEPXHOCTH),




MCTIOJIB3YS U3yUEHHbBIE
(hOpMyJIbI U METOIbI

MK 3.4.
[IpoBOIUTH
CpPaBHUTEJbHBIN
QHAITN3
[IPOTrpaMMHBIX
[MPOJYKTOB U
CpEICTB
[pa3paboTKH, C
[[EJTbI0 BBISIBIICHUS
HAWTYYILIEro
[pEIIICHUS] COTIIACHO
KpUTEPUSM,
OTpEe/ICTICHHBIM
TeXHUYECKUM
3aJlaHUEM.

YMETb OIIEPUPOBATH,
[OHATHSMH: byHKIHA,
HEIpepbIBHAS GbyHKIHA,
MPOM3BOJIHAS, TIEpBOOOpa3Hasi,
OIIPEIEICHHBIN UHTETpa;
YMETh HAXOJIUTh HPOU3BOIHBIC
HIIEMEHTapHBIX GyHKIMA,
MCTIOJNB3YS CIIPaBOYHBIC
MaTepualibl; HCCIIEAOBaTh B
POCTEHIITIX CIyJasx|

(yHKIIMM Ha MOHOTOHHOCTD,

HAaXOIUTh  HaAWOONbpIIME U
HaNMEHBIIIHNE 3HAYCHUS]
(GyHKIMH; CTPOUTH TpaduKy
MHOTO4ICHOB C
MICTIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOro  aHaJIN3a;

IMPUMCHATH IIPOU3BOAHYIO IIPHU
PCHICHUN 3aJa4 Ha ABUKCHUC,
pcuiaThb ITPAaKTUKO-
OPUCHTHUPOBAHHBLIC 3a/la4M Ha|
HAUOOJBIINE W HAUMCHBIIHE
BHAYCHUA,

Ha  HaxXO0XIACHHUC

[IyTH, CKOPOCTH U YCKOPEHUS;

- peliaTh MpUKIaJHbIe
3ajiayn B 00J1acTH
rpodeccrnoHabHOM
e TeNIbHOCTH,

- OCHOBBI
AHATTUTHYECKON
reOMETPUH;

- OCHOBBI
mudepeHIaIbHOTO
U MTHTETPAJIBLHOTO
VICUHCIICHUS
-31eMEHTbI TEOPUM
BEPOATHOCTEMN

KAPTOUYKHM-3AJTAHWSA JIISA MHIUBUIYAJBHON PABOTHI

Tema «/lelicTBUTEIbHBIE YHcaa U AeiicTBUsA Haa HumMm» (OK 04, TIK 3.4)

Kaprouxa 1

1. Haiinute 3HaueHME BBIPAKECHUS:

152° -
4

148%).0,3
8

0,2




2. Haiinure X U3 IpONOPLHH:

@-35021 11016 32-3.1
7 5 __ 7 14 6
X 2123 _ 40"
84 60
Kaprouka 2
1. Halinute 3Hau€HUE BBIPAKCHUS:
172§—170£+3i
6 3 12
0,8-0,25
2. Haiinute X U3 IpOMOPILUH:
28 17
0125x ez 07
(§_§)81 0,675-2,4-0,02
24 40" 16

Tema «Penienne ypapHeHHii 1 HepaBeHCTB ¢ 0AHOI nepemenHoin» (OK 04, IIK 3.4)
Kaprouka 3

1. Pemnre ypaBHeHueE:

1) 3(X—2)=5=4—(5x—1);

2) 3x+l:2_4(x—3);
5 15

6x—x*-6 2x-3 1.
x—1 x-1

4) |2x-3 =5

Kaprouka 4

PemmTe HepaBeHCTBO:

5x—-2 3-X
——>1:
3 2

1)

2) (x=1x=2) _i)_();_ 2) 50 :



3) X* +5x+4>0.
Tema « Tpuronomerpuyeckne GyHKIun 4ncaoBoro aprymenta» (OK 04, OK 02)
Kaprouka 5

1.Haiinmure paaunanHy Mepy yria, paBHOTO:
a) 135, B) 36°;

6)210°%; r) 10°.

2. Haiiute 3Ha4Y€HHUE BBIPAKCHUSA:
a) 2€0s60° +/3c0s30°;
6) 5sin30° —ctg45°;
») 3tg45° -tg60°.
Tema « Tpuronomerpuueckue ypapaenus» (OK 01, IIK 3.4)

Kaprouka 6

Pemute YpaBHCHUE!

1 sinx—l-
) X

2.2cos§+1:0;

3. 3sin?=5sinx—2=0;

CAMOCTOATEJBHAA PABOTA

Tema [deiictBuTenbubie unciaa (IIK 3.4)
Bapuasnr 1.

1. BwluuciuTe 3HAYCHHUE BRIPAKEHUS: ((2,15 —1%} 1335+ 5% -385 —15,7j . % +2,25

X+10 1 5 10
2. YnupocTute BBIpaXKEeHHE:

5x+25 X+5)X-5 x2_25

Bapuasnr 2.

1. BrluuciuTe 3HaYCHHUE BRIpAKEHUS: | 75 : 4l — 3i -3 1i +0,35- E 114
6 23 18 15



2
2. YHupocTute BhIpaKCHHE: 3/ + 21 : 2 7~ !
y°-1 y°-1\2y-y° 2-y

Tema JIuHeiiHble ypaBHeHHMsI M HepaBeHCTBA ¢ oaHOI nepemenHoi (IIK 3.4)
Bapuasnr 1.

1.Pemute ypaBHeHuUE.

a) 3(0,5x — 4) + 8,5x = 18
0) 4x2+4x+1=0
x-1 4+2x
B) —/— =
2 3

2.Pemmre CUCTEMY HCPABCHCTB.

x -0
3=
1-3x<2x—-1
3—x<0

3.Pemnre cucremMy ypaBHEHUH.

{8x + 3y =-21

4x + 5y = -7
Bapuanr 2.
1.Pemmte ypaBHeHue.
a) 5(2+1,5x) —0,5x =24
0) 9x2—6x+1=0
B) 3x-2 — 2+x
5 3
~<0

2.PemuTe cucteMy HEpaBEHCTB. 2—x>0

2—x=22x+1

4x — 6y = 26
5 +3y =1

Pemnre cucreMy ypaBHEHMIA. {
Tema KommiiexkcHsblie uncia. JleiicrBust Hag uncaamu B anreopandeckoi gopme (OK 04)

HCJ’ILZ 3aKpCIUTh I/I3y"-ICHHBII71 MaTcpHuall Mo TCMC «IloHsITHE KOMILIEKCHOTO YMCJIA. I[eﬁCTBHH Haza
KOMIIJICKCHBIMHU YU CJIaMH, 3aJaHHBIMH B anre6pa1/1quK0171 (I)OpMC».

Bapuasnr 1.

1. Beruncnute cymMMy, pa3HOCTh, MPOU3BEACHHUE U YaCTHOE YKcel: Z1=2i-3 u Z;=8+5I.



2. Brpruucnure:
a) 7+ 2i)°.
6) (6+8i)-(6-8i)
3. Haiiaure MOmyIb KOMIUIEKCHOTO YHCIIA:
a) -2i;
0) 3+4
4. BbINOJIHUTE BCE ACHCTBUS C KOMIUIEKCHBIMHU ynciaamu: Z =2 +1uZ =15-3i 5 Haiinure

MOJIyJIb ¥ TJIABHOE 3HAYE€HHE apryMEHTa KOMILIEKCHOTrO uncia Z =3+ 4i

Bapuanr 2.

1.Berarciute cyMmMy, pa3HOCTb, IIPOU3BEACHUE U YacTHOE urcer: Z1=4+5i u 2p=2-3i
2.Bbruncnure:

a) (3—4i)*;

0) (7+91)-(7-9i)

3.Haiinute MOaysib KOMIIJIEKCHOTO YHCIIA:

a) 3i;

0) 12-5i

4 BBINONHAUTE BCE JEUCTBUS C KOMIUIEKCHBIMA YuciamMu: Z = —-8—2iuz =4+5i

5.HaiinuTe MOy/b U TJIABHOE 3HAYEHHE apTyMEHTa KOMIUIEKCHOTO uncia Z =5+ 6i



Tema Muororpannuku. Pemenue 3aga4y (OK 04)

| BapuaHT Il BapuaHT

1. Koumponvnviesonpocwi

a) YTO TAaKO€ MHOI'OTPAaHHUKH?
0) BUIBI MHOTOTPAHHUKOB;

B) UTO Takoe Ipu3Ma U nupamujaa’?

2. Pewuumo 3a0auy:.

1) JInaronans ky6a paBHa 2+/3. Onpenenurs | 4) JlaHa mpaBHiibHas TpeyronbHas

TOJIHYIO [IOBEPXHOCTH KyOa. nupamuja. Ee 60koBas moBepxXHOCTh
paBHa 144 cM?, anodema — 6 cm. Haittn
2) [lana 4eTpIpexyrojibHas MUPaMHJIA, CTOPOHY OCHOBAHUSL.
OCHOBAaHHE KOTOPOH — MPSAMOYTOJIBHUK CO
croponamu 15 1 20 M. BokoBbie peGpa 5) B npaBUIIbHOI YETHIPEXYTOJIBHON MpU3Me
paBHbI 25 M. HaiiTu BBICOTY ITpaMubI. II0IaNb OCHOBAHMA paBHa S=144 cM?, a
Boicota h=14 cm. Halitu nquaronans
3) Haiitu nuaroHansb npsiMOyroJIbHOTO TIPH3MBL.

napajuieNienumne1a, ecliv ero H3MepeHus
paBHBL: @) 3 1M, 4 1M, 2 1M; 6) S M, 7 M, 8 6) HaiiTu nuaronanb npsMOyroibHOTO

M; B) 30 om, 20 o, 120 cm. napasuieNienurea, ecliv €ro H3MEepeHus
paBHBI: @) 2 1M, 6 1M, 4 1M; 6) 3 M, 9 M,
10 m; B) 40 cm, 70 cm, 110 cm.

Tema DnemenTsl Teopun BepossTHocTH (IIK 3.4)

Bapuanr 1.

745!

1. Beruuciuts: a) 3!; 0) 71-5; B) o

2. B cpennem u3 1000 camoBbIX HacocoB, MOCTYNUBLIMX B Mpojaaxy, 5 moxarekaror. Haiinure
BEPOSITHOCTH TOTO, YTO OJIMH CITy4aifHO BBIOPAHHBIH JIJIsl KOHTPOJISE HACOC HE TIOATEKAET.
3 CKOJIIBKMMHM CITIOCOOaMH MOXHO PacCTaBiIsATh Ha OAHON MOJIKE 8 pa3IM4HbIX KHUT?

4. CKoJIbKO BapHaHTOB paclpeesieHus: TpeX MyTEeBOK B CAHATOPUH PA3IUYHOIO MPOGUIs MOKHO

COCTaBUTH HJI IIATHU HpeTeHJIeHTOB?

5. B Opurazne u3 25 yenoBek HY»KHO BBIICTUTh YETHIPEX AJIsl pabOThl HA OMPE/IETICHHOM YYacTKe.

CKOJIBKHUMH CIIOCOOAMHM 3TO MOKHO CI[CJ'I&TL?

6. B maptun u3 18 neraneit nHaxonsarcs 4 OpaxoBanHblx. Hayran BeiOupatot 5 neraneit. Haittu

BCPOATHOCTH TOI'O, YTO U3 3TUX 5 nmeranei aBe OKaXXyTCHd 6paKOBaHHBIMI/I.



7. Ilpubop COCTOMT W3 ABYX JJIEMEHTOB, PabOTAIOMIMX HE3aBUCUMO. BeposTHOCTH BBIXOJA W3
CTpOs IEPBOTO dIeMeHTa paBHa (,2; BEpOSITHOCTh BBIXO/1a U3 CTPOSI BTOPOTro 3jiemMeHTa paBHa 0,3.
Haiitn BeposATHOCTH TOTO, 4TO: a) 00a 3JeMEHTa BBIMAYT M3 CTpos; 0) o0a smeMeHTa OymyT

paboTaTs.

Bapuanr 2.
71-21

1. Beruuciute: a) 6!; 6) 34+5!; B)

2. ®abpuka BeITycKaeT cyMku. B cpemnem Ha 100 kaueCTBEHHBIX CYMOK MPHUXOJHUTCS BOCEMb
CYMOK CO CKpBIThIMU jAedexTamu. Haiinure BEposSTHOCTh TOTO, YTO KYIJICHHAs! CyMKa OKaXeTCs

KAa4eCTBEHHOU. Pe3ynbTar OKpyriaure 10 COThIX.

3. B copeBHOBaHUAX y4acTBOBAJIO YeTbIpe KoMaHAbl. CKOJIBKO BApUAHTOB paclpeesieHUsl MECT

MEXIy HUMH BO3MOKHO?

4. Ha daxynbrere u3ydaercs 16 npeameron. Ha moHenenbHUK HYXKHO B pacliiCaHUE MIOCTABUTH 3

npeamera. CKOJIBKUMH CIIOCOOAMU MOXHO 3TO ceNaTh?
5. "3 15 00bexToB HyxkHO 0TOOpaTh 10 00beKTOB. CKOJIBKUMHU CIIOCOOAMH 3TO MOXKHO C/AEIATh?

6. CKOJbKUMHU crIOCOOaMH MOKHO COCTAaBUTh J030p U3 TPEX COJIAT U OAHOI0 oduiiepa, eciau

umeercs 80 conmar u 3 odurnepa?

7. B ypue mapsl pa3noro upera: 20 6enoro, 15 yepHoro, 5 cunero. HaiiTu BeposiTHOCTB TOTO,

YTO U3 YPHBI HayTaJl U3BJICUCHHBIH 11ap OKaXkeTcs He 0eI0ro UM CUHETo 11BeTa
TECTOBBIE BOITPOCHI 1O JUCIIUIIVIMHE « MATEMATHUKA»

Kommerenmuu: IIK 3.4, OK 1, OK 2

Ne | IIpaBuibHBII Copepxanue Bonpoca Kommer
OTBET SHITHS
1. BriOepure npaBuiIbHBINA OTBET, BHINOIHUB cinoxeHune | OK 01

KOMITJICKCHBIX YHCCII.
z1=1+4+5i;, z=3+2i:

1)4+7i;  2)-3+3i;  3)5-3i

2. PemmiTe KBajgpaTHOE ypaBHeHHE X>- 11x + 30 =0: OK 01

Dx1=3;x2=7 2)x1=5;x2=-6; 3)x1=5;%x2=6.

3. Pemre HepaBeHCTBO: X° — 2x — 8 <0. OK 01
1) [-2; 4] 2) (-00; - 2] U [4; +o0) 3) (-2;4)




4. VKaKuTe PEIIEHUE CUCTEMbI HEPABEHCTB: OK 01
x—-2,6<0,
x-1>1.

3)(-o0;2]U[2,6; +o0)

o. VYKaxuTe HEBEpHOE PaBEHCTBO: OK 01
1) Vx=x? 2)VYx=x® 3)a’=1

6. Bviyuciume snauenue ynkyuu y = % 6 mouxe x | OK 01

= 3. Omsem

7. Haiigure 3nauenue Boipaskenus log, 4 + log, 16. OK 01
OtBer

8. Pemmte nokazarensHoe ypaBHeHue 8" = 64. OK 01
OtBer

9. Pemmute norapudmuueckoe HepaBeHCTBO OK 01
log;(3x+ 4) > log; 7. Otser

10. Jlorapudm, ocHOBaHHE KOTOPOTO paBHO 10 OK 01
Ha3bIBACTCS

11. BcraspTe npornyiieHHoe OK 02
CJIOBO.
Jlorapudm - 310 CTETIeHH, B KOTOPYIO
HaJ10 BO3BECTH OCHOBaHUE Jorapugma, 4roOsl
HOJYYHUTh NOJUIOrapu(MEeHHOE BbIpaXKEHHUE.

12. Bripasuts B paguanax yroia o = 20° OK 02
1) /5 2) n/7 3) n/9

13. BeipasuTs B rpagycax yroa o = 4n/45 OK 02
1) 16° 2) 15 3)20°

14. Kaxo# yeTBepTH 4nCI0BOM OKPYKHOCTH OK 02

MPUHAJICKUT Touka t = 191/4

1) nepBoit  2) BTOpOi 3)Tperbeit

15. Y1pocTuth BeIpaskenue: 3cos2a - 6 + 3sina | OK 02
11 2)-5 3)-3

16. HaiiTi 3Hauenue BhIpakeHus 4C0S°X + 2 , OK 02

ecym Sin®x = 0,6
1) 4,56 2) 3,6 3) 4,6
17. Kakas u3 Tpuronomerpuueckux Gynkuuii spiusercs | OK 02

4ETHOI?




18. OrtHouenne KocuHyca uucia t k cuHycy Toro ke | OK 02
qucaa Ha3bIBACTCS
19. OtHomeHne cuHyca yucia t K kocuHycy Toro xe | OK 02
qucIa Ha3bIBACTCS
20. HazoBure s51eMeHT, HE TPUHAIJICKALIUNA OK 02
WIMHPY:
1) amodema; 2) BbicoTa; 3) paauyc.
21. OcCeBbIM CEYCHHEM LIUIUH/IPA SBIISICTCS I[IK3.4
1) TpeyrosbHUK; 2) KPyT;
3) npsAMOYTOJILHUK
22. [Tnomanes moBepxHoctu chepwl onpeaensercs | [1IK 3.4
o ¢opmyie, rae R — panguyc chepsr:
1) 22R%;  2) 42R%;  3) 42R°.
23. Kakoii He MoxeT ObITh pu3mMa? 1K 3.4
1) npsimMoid; 2) MpaBUIbHOM;
3) yCEeUYEeHHOM.
24, O0beM KoHyca OIpeeNsIeTcs Mo GpopmyIie: 1K 3.4
1 2,0, 27 2 o
1)§7zRH, 2) 7R°H ; 3)§7ZRH
25. [TpstMOyTONBbHBIN TapasieNenumne]] — 3TO: IIK 3.4
1) nupamuna;  2) npusma,
3) okTas’ap
26. Beicota OokoBoi rpaHu mnpaBuiabHOW mnupamuzas | 1K 3.4
Ha3bIBACTCS
217. Ecnu BricoTa KOoHYyca paBHa 15, a paguyc ocHoBanust | 11K 3.4
8, To 0Opa3yrorias KOoHyca paBHa:
28. Kupruu 2x3x6. Ero quaronans paBHa: 1K 3.4
29. Paanyc ocHOBaHMs IMIIMHApPA paBeH 2 M, BbicoTa 3 M. | 11K 3.4
YeMy paBHa JWaroHalb ~ OCEBOTO  CEUYCHHS?
OtBer
30. Juametp mrapa paBeH 2 cM. Uemy paBen ero oosém? | 11K 3.4

(Uucno nu nmpumure 3a 1) OtBer




IHPOBEPOYHBIE PABOTbBI

Ilposepounasa pavoma ''PacnonoxkeHune NpsAMbIX U MJI0CKOCTEl B MPOCTPAHCTBeE.

IepneHAUKYJAPHOCTDH M MAPAIJIETBHOCTH NPSAMbBIX H IJIOCKOCTel. CKpelyBaKOIecst
npsimbie’’ (ITK 3.4)

| BapuaHT

|| BapuanT

1. Pewuumso 3a0auy:.

1) JnmuHa HakiaoHHOU 18 cM. Yroa Mmexmy
HAKJIOHHOM 1 mockocThio 30°. Yemy paBHa
JUITMHA MIPOEKIIUY HAKJIOHHOM Ha 3Ty
IIJIOCKOCTh?

2) U3 ToukwM Nexanieil BHE MII0CKOCTH
MIPOBEACHBI K 3TOM IJIOCKOCTH JIBE HAKJIIOHHBIE

oy yrnom 30°, paBHele 24/3 . X npoexiuu
06pasyroT Mexay coboit yrom 120°,
OmpenenuTh pacCTOsIHAE MEXTY
OCHOBaHMSMH HAaKJIOHHBIX.

3) IlpsimoyrounbHbIi TpeyronbHuk ABC
onupaercs kareroM AC Ha IVIOCKOCTh « ,
06pasys ¢ Heil AByrpaHHbIii yroa B 60°,
Onpenenuts runorenysy BC, ecnmn AC=a n
paccTosiHUE OT BEpIIMHBI B 10 MI0CKOCTH
pasHo b.

4) Karetsl npsiMOyroiapHOTO TpeyroiabHuka ABC
paBHbl 12 n 16 nM. M3 BepInHbI IpsIMOro
yria C BOCcCTaBJIEH K IUNIOCKOCTH
TpeyrojbHUKa neprnesaukyassp CM=28 nm.
Haiitn paccrostnue ot Touku M 1o
TUIOTEHY3BI.

5) Beruucnuth aiuHy npoeknuu orpeska 20

CM, €CJIM YTOJI €T0 HaKJIOHA 0°, 300, 45°
90°.

6) BerauciauTs yroii, moa KOTOPbIM
JMaroHayb Kyoa HaKJIOHEHa K €ro IpaHu.

7) U3 nentpa O kpyra paauyca, paBHOTO 3
JIM, BOCCTaBJIeH nepneHaukyisap OB k ero
IJIOCKOCTH. K OKPYXHOCTH IPOBEJICHA
KacaTeJbHasi B TOUKE 4 U Ha 3TOU
KacaTeJIbHOW OTJIOKEH OT TOUKH KaCaHUS
oTpe3ok AC, paBubIit 2 nM. Halitu myiuny
Hakinonunoit BC, ecau OB=6 nM.

8) Haiitu oTpe3ok AB, 3aKII0UEHHBIN MEXKITY
IpaHsSMHU IPSIMOTO ABYTPAHHOTO YTIIa, €CIIN
MIPOSKIIMH ATOTO OTPE3Ka HA TPaHU PABHBI
25u 21 cm.

IIposepounan paboma ''Pemienue 3ana4u. Koopaunare u Bexropnl" (1K 3.4)

Bapuanr 1.

1. Jlatb ompeneneHue BEKTOpa.

2. Jlatb ompeneneHue KOJUTMHEApHBIX BEKTOPOB (PUCYHOK)
3. [artp onpeneneHne KOMIUTAHAPHBIX BEKTOPOB (PUCYHOK)
4. CrnoxwuTte 1Ba BEKTOPA IO MPaBUIY TPEYTroJIbHHUKA

-
a B

Y

5. Maus BekTopsl a{1; 4; 0}, B{5; 1; 1}, &{6; 3; 1}, &{—6; 4; —2}. BBIIIOJIHUTH JEHCTBHS:




a) a+e d ¢+a
b) 3-¢ e) 43
c) d+¢ f) 53-3¢

6. Pasnoxuts BexTopsl a{l; 4; 0}, B{5; 1; 1}, ¢{6; 3; 1}, d{—6;4; -2} no
KOOP/IMHATHBIM BekTopam T, J, k.

7. BBIYMCINTH [UIMHY BEKTOPA! E{Z ;3;0}
8. Haiitu paccTosiHue MeX1y IByMs TOUKAMU:
a) M;(1;3;2)M,(0;4;1)
b) L1(2;9; DLy(44;—4)
¢) Ni(0;5;4)N,(2;4;—3)
d) C¢(1;1;1)C,(0;0;9)
9. Mans BexTopnl a{1; 4; 0}, B{5; 1; 1}, &{6; 3; 1}, d{—6; 4; —2}. Haiitu CKaJISPHOE
IPOU3BEICHUE BEKTOPOB:
a) a*B
b) B*¢

Bapuant 2.

JlaTb onpenenenue BeKTopa.

JlaTb onpenenenne KOIMHEAPHBIX BEKTOPOB (PUCYHOK)
Jatb onpeneneHre KOMIUTAaHAPHBIX BEKTOPOB (PUCYHOK)
CrnoxuTe Ba BEKTOpa MO MPaBUIy TPEYroJbHUKA

A

--
a B

Y

5. Jaus BekTOpEI a{5; 4; 1}, B{3; 1; 2}, ¢{2; 3; 0}, &{—1; 4; —3}. BBIIOJIHUTE

NEeNCTBU:

a) a+B d) ¢+3d
b) 3-¢ e) 83

c) d+¢ f) 2d-5¢

6. PasnoxuTts BekTOpHl  a{5; 4; 1}, B{3; 1; 2}, ¢{2; 3; 0}, c?{—l; 4; -3} mo
KOOP/IMHATHBIM BeKTOpaMm I, J, K.

7. BBIYMCIHTH [UIMHY BEKTOPA: E{S ;0 1; 2}

8. HaiiTu paccTosHHME MEXK/Y JBYMS TOYKAMM:
a) M;(2;1;2)M,(0;5;1)
b) L,(2;0;3)L,(0;—8;—1)
c) N;(0;1;2)N,(2;3;0)
d) Ci(1;1;3)C,(1;1;4)

9. Jaum BekTopnl a{5; 4; 1}, é{3; 1; 2}, ¢{2; 3; 0}, c?{—l; 4; —3}. HaiiTi cKansipHOe
NpPOU3BENECHNE BEKTOPOB:a) @ * Bh) B * ¢

Ilpogepounaa paboma "'OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue pyHkuuu''
(OK 01, IIK 3.4)



3) 2cosx-1=0;
4) tgx—+/3=0;

5) ctg3x=1;

6) sin(4x—£j = l;
3 2

Y .
7) tg(2x+zj_l,

| BapuaHT Il BapuanT
1. Pewuume ypaenenue:
. 1 8 1 ..
-==0; cosx——=0;
1) sinx 5 =0 ) >
2) 2c0sX—+/3=0; 9) 2sinx—+/3=0:

10) 2sinx-1=0;
11) 3ctgx+1=0;

12) tg2x =1;

13) co{Sx + gj = ﬁ

14) ctg(Sx —gJ =1.

Ilposepounasa paboma "'llpousBoanasi pynkuuu, ee npumenenne" (OK 01, IIK 3.4)

| BapuaHT

Il BapuanT

1. Boiyucaumo npouzeoonyio.

1) y=x*-7x;
2) y=x"+2x;
3)y=7x*+3x;
4) y:15x+\/;;

5) y=10x? +l;
X

6) y=sinx+3;

7) y=—2x2—1;
X

8) y:—2\/——£;
X

9) y=x*-3x;
10) y=x>-x";
11) y = 4x* —6x;
12) y=16x—2\/;;
13) y=2x3—1;

x
14) y=2cosx—4x?;

15) y:—4x4—§;
X

- 1.7
16) y= 3\/;+14x .

2. Pewuumow 3a0auy:




1) Cymma ByX LIETIBIX UHCEN

paBHa 24. HaiiTu 3T1 uncna, eciau .
3) PazHocts nByX uncen pasHa 10. Haititu aTn uncina,
UX NIPOU3BEACHHUE TPUHUMAET

€CJIM U3BECTHO, YTO UX NPOU3BEACHUE IPUHUMAET
HauOOoJIbIIIEE 3HAUYCHUE.
HalMEHbIIIee 3HaUEHHE.

2) [Inomane npsMOyroibHUKA

2 4) Ilnomanp NpsMOYTroJbHUKA COCTaBIAET 64 cM?.
cocTaBisieT 16 cm“. KakoBrI ero
KakoBbI JOKHBI OBITH €70 pa3Mepbl, YTOOBI IEPUMETP
pa3Mepsbl, eClii IEPUMETP .
MPSIMOYTOJIbHUKA ObLT HAUMCHBIIINN ?

IIPUHHUMACT HAMMCHBIICC
3HA4YCHHC.

IlIposepounaa padoma ''O6beMbl M IJIOMIATH TOBEPXHOCTH MHOTOTPAHHUKOB M TeJlI
ppamenusn' (OK 01, IIK 3.4)

| BapuanT || BapuaHT

1. Konmponvnwviesonpocul

a) 4YTO TaKoe 00bEM M KaKMMH CBOWCTBaMHU OH 00J1a1aeT?

0) yeMy paBeH 00bEeM IIWIIMH]IPA, KOHYca, Iapa?

2. Pewuums 3a0auy:.

1) Onpenenutb 06beM IPSIMOYTOJILHOTO Mapalieenureia mo 3-M ero U3MEepeHHIM:

a=8,6=1,3,¢c=6 a=18,6=0,1, c =2

2) Pebpo cBuHII0BOTrO KyOa paBHO 4 cM. BeIunciInTh Maccy CBUHIIOBOTO Ky0a, eciiu
Pes=11400 kr/cm®.

A =16 A =24
3) bokoBasi TOBEpXHOCTh MPABUILHOM 3) Jluaronanbs OCHOBaHUS MPaBUIBLHON
TpeyrojabHou nupamusl 18 nm. Haiitn YETBIPEXYTOJIbHON nupamusl 1,8 M,
00BeM 3TOH MUpaMUbl, €CITU BBICOTA BbIcOTa 4,5 M. Halitn 00beM.
OO0KOBOU TpaHu 4 M.

4) Obpa3yrolasi KOHyca @ CM, COCTaBJISICT C INIOCKOCThIO OCHOBaHUs yrout b°. Onpenenuts
00beM KOHYCa, CITH:

a = 3, b=45° a=4,b=30°

Ilposepounasa paooma "'llepBoodpa3znas pynkuuu. [IpaBuia HaxoxaeHust
nepsoodpasubix''(OK 01, IIK 3.4)



| BapuaHT Il BapuanT

1. Koumponvnviesonpocsi

a) 4TO TaKOE OIPECIICHHBIA HHTErpal?
0) B 4eM 3aKJII0YAETCS €ro TeOMETPUUYECKUN CMBbICH?

B) 3anmcath Gopmyny Herorona-JleliOnuma.

2. Boiuuciumo onpedenenHulil UHmMe2pal.

1) Jl'xsdx; i
_2 2
3 7) [xtdx;
e
3
d
2) {x_)z( 8 x|
)gﬁ,

N

V4 T X .
= 11) J;ZSmgdx,

2

3
5 z
O % 1 g

0 sin (x+ 3} 12) ICOSZSX dx .

7

Ilposepounasa paooma "'Onpenesienue creneHnoi pynkunu. Ucnosib3oBaHue ee CBOWCTB NpPHU
pemiennu ypaBHenuii u HepaBeHcTB' (OK 01, TIK 3.4).

Bapuant Ne 1.

1. Haiitu oGnacTh onpenenenus GQyHKINU: a) Y = [2x—x? 6)y = : 95)3 .
X+

N |-

2. TloctpouTts rpaduk dyukiwm y = (x +1)

. Haiitu ee o6macth onpeneneHnss ¥ MHOKECTBO
3HAYEHUU.

Haiitu ¢pyHkumio, o0paTHyIO K JaHHOM, ee 001acTh ONpeieIeHUs] U MHOXKECTBO 3HAUCHHIA:

a)y=3x—-3;0)y=3x-5.



4. Pemwuts ypaBHeHue: a) v/5—4x=3,2;6) V4x° -3x—-1=x+ 1.

5. PemuTh HepaBeHCTBO: v x° —2x —1 > 2x — 3.
Bapuant Ne 2.
1. Haiitu o6macts onpenenenus GyHKIMU: a) y =v5x —2x°;6)y =— ( 41) 5
x —
1
2. TlocrpouTts rpadux dynkiwu y =(x —1)*. Haiitu ee 061acTh OMpeICICHNs] 1 MHOYXKECTBO
3HA4YCHU.
3. Haiitu dynknmro, o0paTHyIO K JaHHOM, €e 00J1acTh ONPE/ICICHUS 1 MHOKECTBO 3HAUYCHUIL:
a)y =3x+2;0) y=2x +4.
4. Pemwuth ypaBHeHue: a) v/2x —3=1,6; 6) v/3x* +5x+8=2x + 3.

5", PemuTh HEpaBEHCTBO: v 2x° + x < 2x + 1.

Ilposepounasa paooma "llokazatenbuas pynkuusa'' (OK 01, IIK 3.4).

Lenb: mpoBepUTh CTENEHb YCBOCHUS MaTepHala.

| BapuanT Il BapuanT

1. Pewsumo ypasnenus.

1) 8* =64;
7) 05 =0125;
2) 2 =32;
8) 32 =81;
1
3) 7 =—; ‘
343 9) (1) _3:
6
9 (5] -2 x
2) 81

5) 3_1_>< _ (EJZXH '

6) 3% —6-3*—27=0;

3 4x-7
11) (lj 63
6

12) 2% -6-2* +8=0.

2. Pewuums nepasencmsa:

1) 45x—1 > 163><+2 1 4) 0,54x+3 > 0'56><—1 ’
2) 112+ <121; : °
) 5) 7x —5x < (%\J ,

3) 09 % <(Ej :
9

3

6) 14X ** <196.




Ilposepounaa padoma ''Jlorapudmel. Jlorapupmuueckas pynxuus' (OK 02)

Bapuanr 1.

=

Haiinure: a) log, %; 0) 109,97 .
2

2+log,; 2
2. C nmoMomip0 OCHOBHOTO JIOTApU(PMUIECKOTO TOXK/ISCTBA BBIYUCIIHTE: 3 08 2

w

Haiinute x, ecnu log; X = 2log, 7 +§|093 27—glog3 16.

>

[Toctpoiite cxemarndecku rpaduk QyHKIUU:

1)y =logoax; 2) y = logs x
5. Pemnre ypaBHEeHME:
1) logs(2x — 1) = 2;

2) logi(2x — 3) = —1;
4
3) logi(x —5) +log:(x +2) = -3
2 2
6. Cpasuure uncna: 1) logg s 7 nlogys7,1; 2)log, 12 mlog, 11

Bapuanr 2.

o 1
1. Haiinure: a) logs 2—5; 0) log, 8.
C MOMOIIBO OCHOBHOTO JIOrapH(MIUECKOr0 TOKIECTBA BhiuncTuTe: 21109
o 1
Haiinure x, ecnu log, x = 2log, 5—§|ng 8+1log, 0.2.

2
3
4. TloctpoiiTe cxemarnuecku rpaduk pyHkuuu: 1) y =logy, x; 2) y = logi, x
5. Pemmre ypaBHeHue:

1 logs(3x — 1) = 2;

2) log:(2 + 5x) = —3;
2
lglx -1 +l1lglx+1)=0
6. Cpasuute uncina: 1) logs 1,2 ulogs 1,3; 2) log19 ulog: 17
3 3
Temsbl pepepaToB

1. HpSIMBIe U TINIOCKOCTH B ITPOCTPAHCTBE

N

. BexTops!l B mpocTpaHcTBe. YTO0s Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
. Pemenne nmpocreimmx TpUroHOMETPUIECKUX YPAaBHEHUN

w

4. TpuroHoMmeTpudeckue QyHKIINU, X CBOMCTBA U TpapuKu

(621

. 'eomeTprueckuit 1 GU3NYECKUI1 CMBICI TPOU3BOTHON

6. ®U3MYECKUit CMBICI TTPOU3BOTHOM B MPO(EeCCHOHATBHBIX 33a1auax



7. [IpaBUSIbHBIE MHOTOTPAHHHUKH, X CBOWCTBA

8. KomOuHamnmm MHOTOTpaHHUKOB | TEJT BPAIICHUS

9. [Tmomane kpuBosuHerHoOH Tpanenuu. opmyna Hetotona — JleiiOuuia
10. Crenennas ¢pyHKIUA, €€ CBOWCTBA

11. INoka3zarenbHas QyHKIHS, €€ CBOICTBA

12. Jlorapudmudeckas GpyHKIHS, €€ CBOMCTBA

13. MuoxectBa. ['padpr u UX TpuMEHEHNE

14. CobbITHE, BepOsITHOCTH COOBITHS. CI0KEHHNE U YMHOKEHHUE BEPOSTHOCTEH
15. 3agaun MaTeMaTUYECKON CTaTUCTUKU

16. YpaBHEHUS ¥ HEPABEHCTBA C MOIYJIEM

Kpumepuu oyenxu

OL(EHKa «OmJjin4HoO)» -BbIIIOJITHCHBI BCC Tpe6OBaHI/IH K HaITMCaHHIO U 3allIUTC pe(I)epaTa: 00o3HayeHa

npo6neMa 1 o0ocHOBaHa €€ AKTYaJIbHOCTb, CHACJIAH KpaTKPIfI aHalIu3 Pa3JIMYHbIX TOYCK 3PCHHUA Ha
paccMaTpruBaACMYIO HpO6JI€My M JIOTHYHO H3J0)Ke€Ha CcOOCTBEHHAs IIO3UILIMAA, C(I)OpMy.HI/IpOBaHLI
BBIBOJZIbI, TEMa PACKpPbITa IMOJIHOCTBIO, BBIACPIKAH O6”I>GM, CO6JIIOI{GHI)I Tp€6OBaHI/I$I K BHCIIHEMY
O(i)OpMJIeHI/IIO, JAaHbl IPAaBUJIBHBIC OTBETHI HA JOIIOJIHUTCIIBHBIC BOIIPOCHI.

Ouenka «xopouio» -0oCHOBHbIE TpeOOBaHMS K pedepaTy U €ro 3alluTe BBINOJIHEHbI, HO IPU 3TOM
JIOTYILEHbI HE0UEThl. B 4acTHOCTH , UMEIOTCSI HETOUHOCTH B U3JI0)KEHUU MaTepuasa; OTCYTCTBYET
JoTMYecKasl IOCJEI0BaTeIbHOCTh B CYXKJIEHUSX; HE BbIIEp)KaH OO0BEM pedepara; HMeEITCA
yrnyuieHus: B 0popMIIEHUH; Ha TOMOJIHUTEIbHBIE BOIIPOCHI ITPH 3aILUTE JaHbl HETIOJIHbBIE OTBETHI.

Ouenka «yooenemeopumenvHoy - VWMEIOTCA CYILECTBEHHbIE OTCTYIJIEHUS OT TpeOoBaHMH K
pedepupoBanuio. B yacTHOCTH: TemMa OCBEIlleHA JTUIITh YaCTUYHO; JOMYIIEHBI (DAKTUYECKUE OMIHMOKHU
B cojJiepkaHuu pedepaTa WM TMPU OTBETE HA JIOMOJTHHUTENIBHBIC BOIMPOCHI, BO BpPEMs 3alIUTHI
OTCYTCTBYET BEIBOJ.

Ouenka «neyoosnemeopumensHo» - TeMa pedepara He pacKpbITa, 0OHAPYKUBAETCS
CYLIECTBEHHOE HEMIOHUMaHUE POOIEMBI.



I11. Onucanue opzanu3zayuu OYEeHUGAHUA U NPAGUT ONPEOEIeHUS PE3Y/IbM AN 08 OYEeHUGAHUA.
DK3aMeH 1o 00111e00pa30BaTeIbHON Y4eOHOM TUCIUIUIMHE MPOBOANTCS B IEPHO]T SK3aMEHAIIMOHHBIX
CECCHi1, YCTaHOBJICHHBIX KAJICHAPHBIM y4eOHBIM TpadrKoM. DK3aMEH MPUHUMAETCS
[pernoaaBaTesiMu, KOTOpbIe MPOBOIMIIHN 3aHATHS 110 JAHHON Y4eOHOM TUCIUIUINHE.

Bo Bpems sk3ameHa 1o y4eOHOH AMCHMIUIMHE JOMYCKAeTCsl MUCIIONb30BAHUE HATISIHBIX MOCOOMIA,

MareprajoB CIIPaBOYHOTO XapaKTepa, HOPMATUBHBIX JIOKYMEHTOB, OOpasloB TEXHUKH U APYTUX

UH()OPMALMOHHO-CIIPABOYHBIX MAaTEPHUAJIOB, IEPEUEHb KOTOPBIX 3apaHee PerIaMeHTHPYETCs.

Y poBeHb MOJIrOTOBKH CTY/IEHTOB 110 Y4eOHOM TUCHUILTMHE OLEHUBACTCS B Oauiax: «5» («OTIMYHOY),

«» («xoporoy), «3» («yA0BIETBOPUTEIBHOY), «2» («HEYAOBIETBOPUTEILHOY).

«5» (orauyno) OOywaromuiics B TIIOJHOM OOBEME OTBETHJ Ha BCE BONPOCHI U
JIOTIOJTHUTEIILHBIE BOMPOCHI TOCTABJICHHBIE MpENoJaBaTesieM, yMeeT paboTaTb CO BCEMH
BUJIaMH HCTOYHUKOB, MPOSIBUB CAMOCTOATEIHHOCTh U 3HAHUSI MEXKIPEIMETHOTO XapaKTepa,
MPUMEHSTh IPUHIIAITBI Y4eOHOH TUCIUTUTMHBI B )KU3HH.

«4» (xopomo) O0yyaromuics packpbul COACP>KaHUE BOIIPOCOB, HO B €TI0 OTBETE
coJiepKaTcsl HeOYETHl U OHA He rpy0asi ommOKa; Ipy OTBETE Ha MOCTABJICHHbIE
BOIIPOCHl UMEIOTCS HE3HAUUTEIbHBIC 3aMEUaHUS U TONPABKU CO CTOPOHBI
npernogaBatesiss. OOydJaromuicss MOXET CaMOCTOSITSIIBHO JTOOBIBATh 3HAHWS,

MOJIb3YACh Pa3UYHBIMU MCTOYHHUKAMH, HMEET pa3BUThIE MPAKTUYECKHUE YMEHHs, HO
Heo0s3aTeIbHO UX IIPUMEHSTh.

«3» (ynoBaerBopurteabHo) OOyuaromuiicss packpsii O6omnee, yem Ha 50%

COJIep’KaHuE BOIIPOCOB, HO €r0 OTBET COJAEPXKUT HEN0YEThl WM 2-3 HerpyoObie
OIMOKK, TpU OTBETE Ha I[IOCTABIEHHBIE BOIPOCHI MPEMOAABATENh OKa3blBal €My
3HAUUTENbHYIO IOMOIIb B BHJI€ HABOJASIIUX BOIIPOCOB.

OOyyaronuiicss 3HaeT TOJIHKO OCHOBHBIC MPHUHIIMIBI, YMEET HOOBIBaTh 3HAHUA

JIMIIB U3 OCHOBHBIX HCTOYHHUKOB, YACTHYHO C(HOPMHUPOBAHBI 3HAHUS I YMCHUSI.

«2» (neynoBJjierBopuTeabHO0) OOyuaromuiicss packpsll MeHnee, ueM Ha 50%
coJiep;KaHue BOIPOCOB, €0 OTBET COAECPKUT Ooisiee NBYX IpyObIX OMIMOOK, IPU OTBETE Ha
MOCTaBJICHHBIE BOMPOCHI MPENO/IaBaTelb OKa3bIBal €My IMOCTOSHHYIO MOMOIIb.

OOyJaromuiicss HE YMEET CaMOCTOSITEIBHO pabdoTaTh ¢ UCTOYHUKAMH, HE 3HACT IPHHIIMIIOB
yueOHOM TUCIUILINHBL, Y HETO He COPMUPOBAHBI 3HAHUS U YMEHHUSI.

IV. Komnnekm ouenounvix cpedcme 0nsa IK3amena no oouieodpazoeamenvbHou yueoHou
oucyunaune «Mamemamukay

Kpurepun
O0mue KOMNeTeHINU OlIEHKH
OK OueHKa «OTJIMYHO» - OOYYArOIIMICS TOKa3bIBaeT
OK 01 BriOupaTh criocoObl pemieH st 3a/1a4  |IOJIHbIE W TIIyOOKME 3HAHMS Marepuana, JIOTHYHO M
podeccuoHANTBHOM JesTeNbHOCTH ApryMEHTHPOBAaHO OTBEYAET Ha IIOCTABJIEHHBII BOMpOC,
[IPUMEHUTEIBHO A TaKKe JONOJHUTENbHbIE BOIPOCHL, IIOKA3bIBAET

K Pa3IMYHBEIM KOHTEKCTaM [BLICOKHH YPOBCHb TCOPCTUICCKUX 3HaHHUH.

[TpaxkTrueckyro gacTh BeImoaHsAeT Ha 100%.
OK 02 HMcnonb30BaTh COBPEMEHHBIE P 4

CPEACTBA IIONCKA, aHAIN3a 1 MHTEPIIPETALNN| Qrrenka «Xopowmo» - OOYYAIOLIUICA MoKa3bIBaeT

MH(OpMaNKK, U HHPOPMAIIMOHHBIE rryOOKHe 3HaHHWA MaTepuana, rpaMOTHO ero M3jaraer,
TEXHOJIOTUU JJIS BBINOJIHEHUS 3a0a4 ITOCTAaTOYHO IOJIHO OTBEYAET HA IIOCTABJICHHBII BOIIPOC

MpodecCHOHANBEHOM e TeNbHOCTH 1 JIOTIOJIHUTEIbHBIE BOMPOCH], yMeno (opMyiIupyeT




N

>

OK 03 [TnaaupoBaTh U peaqTn30BLIBATH BHIBOJIBI. B TOke Bpems mpu OTBETE MOIyCKaen

CO6CTB€HHO€ HpO(beCCHOHaHBHOe u HCCYIICCTBEHHBIC ITOIPEITHOCTH. HpaKTI/I‘-IeCKYIO qacCTh

0/ 900
JINYHOCTHOE Pa3BUTHE, BoITONHAET HA 90%-80%.

MIpeaAIIPUHUMATEILCK €SITEJIbHOCTD B o
pearp yio A OueHKa «yI0BJIETBOPUTEIbHO» - OOYYAIOIIHICS

HpO(i)eCCI/IOHaJ'IBHOI/I C(bepe’ HCHONL30BATH MMOKa3bIBACT JOCTAaTOYHBIC, HO HC rny601<1/1e 3HaHH]

BHAHUSA 110 QMHAHCOBOM rPAMOTHOCTH B MaTepHaa; Mpyu OTBETE He JOMyCKaeT TPyObIX OMIHOOK]
[PA3JIMIHBIX JKU3HCHHBIX CUTyallUAX WITH TPOTHBOPEYHH, OZTHAKO B (DOPMYJIMPOBAHHU OTBETA]
OTCYTCTBYET JIOJDKHAsl CBSI3b MEXIy AaHAIHU30M,
apryMeHTanied W BbIBogaMu. J[ng  momydeHwHs
OpaBUJIBHOTO ~ OTBETa  TPeOyeTcs  yTOUYHSIOIINE

Bompockl. [IpakTudeckyro yacTe BbimonHAeT Ha 70%-

60%.
OK 05 Ocy1iecTBisITh YCTHYIO U OlueHKa «Hey/I0BJIEeTBOPHTEIbHO» - 00YJarONuiics
MUCbMEHHYI0O KOMMYHHKAITUIO Ha ITOKAa3bIBACT HCEAOCTATOYHLIC 3HAHUA MaTCpHaia, HC

rocyapcTBEHHOM 3biKe Poccmiickoit CIOCOOCH apryMEHTHPOBAHO M MOCIIEIOBATEIBHO €ro

. M3Narath, JOITyCKaeTcs TpyOble OMMOKH B OTBETaX,
Denepalyiu ¢ yueToM oco0eHHOCTEN .
HCIIPABUJIBHO OTBCYACT Ha IMOCTABJICHHBIM BOIIPOC WJIY
COLIMAJIBHOT'O U KYJIbTYPHOI'O KOHTEKCTA

— BaTpyAHseTcss ¢ OTBeTOM. [IpakTHuYecKyl 4YacTb
[IK 3.4. [IpOBOAUTH CPABHUTEIBHBIN AHAIU3 o oo 50%.
[IPOrpaMMHBIX MMPOAYKTOB U CPEACTB
[Pa3pabOTKH, C IEJIbIO BBISBICHUS

HAWJTY4YIICTO PCIICHUA COITIACHO KPUTCPUAM,

OIPCACIICHHBIM TCXHUYCCKUM 3aJaHHUCM.

Yci10BHSA BBINOJHEHNUS 3aJaHUSA
1. MecTo BBIIOJHEHUS 3amaHusd: kKaOuHeT «MaTeMaTUYeCKUX AUCIIUILINHY
2. MakcuMaibHOE BpeMsl BhINOIHEHU 3a1aHus: 1 yac 30 MUHYT

3. CTy,[[eHTBI MOT'YT BOCIIOJIb30BaThLCS Ta6J'II/II_IaMI/I paﬂHaHHOﬁ MEpPbI OCHOBHBIX YI'JIOB B
TPUTOHOMCTPUH, Ta6J'II/II_IaMI/I IMPONU3BOJAHBIX, Ta6J'II/II_IaMI/I HepBOO6pa3HBIX.

JK3aMeHALMOHHBIE BOIIPOCHI.

Ornpenenurtens BTOPOro U TpeThero nopsaka. CpoiicTBa onpeaenurteneid. Pemmenue cucrtem
JUHENUHBIX YPAaBHEHU BTOPOTO U TPETHErO MOPSAKOB MeTonoM Kpamepa.

Yucnosas QyHKIUSA, 06J1aCTh ONpEeNeHNs], MHOKECTBO 3HAaUEHUH.

CaolicTBa (YHKIIMHU: YETHOCTb, HEYETHOCTb, IEPUOANYHOCTD, OTPAHUUYEHHOCTh, MOHOTOHHOCTb,
AKCTPEMYM (YHKLIUH.

I'paduk pynkuuu. [Ipocreitmme npeodpazoBanus rpadpukoB HyHKIUH.

CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. CBoiicTBa creneHu. CreneHHas
byukms A'(aas n=2k ,n=2k+1, n=-1,-2,1/2,1/3,-1/2).

Jlorapudmsl 1 ux ocHOBHBIE cBoMcTBa. OCHOBHOE JloTapudmudeckoe ToxaecTBO. Dopmyna
nepexo/a ot JIOrapu(MoB C OTHUM OCHOBAHUEM K JiorapupmMaMm ¢ IpYyruM OCHOBAHHEM.
Brruncnenue norapumMoB ¢ MpoU3BOJIbHEIM OCHOBaHUEM. JlorapudmupoBanue u
MOTEHIIUPOBAHUE BBIPAKEHUH.

[ToxazarenbHast pyHKLMS, €€ CBOWCTBA U TpaduK.
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Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U TpaduK.

Pemienue noka3arenbHbIX YPaBHEHUH U HEPABEHCTB.

Pemenune norapuMuiyeckux ypaBHEHHMI U HEPABEHCTB.

Tpuronomerpuyeckue GyHKIUU YUCIOBOIO apIyMEHTa U UX MpocTeiiiue cBoiicTBa.
OyHKIUS y= sin x, e€ cBolCTBa U rpaduK.

DyHKIUS Y= COS X, €€ CBOMCTBA U rpaduK.

Oyukius y= tg X, e€ cBoiicTBa U rpaduk.

3aBUCUMOCTbH MEX1Y TPUTOHOMETPHUECKUMHU (PYHKIUSMH OJHOTO aprymenTa. GopmyIbl
IIPUBEICHUS.

Pemenue Tpuronomerpudeckux ypaaenui sin x =0,1,-1, cos x=0,1,-1.
[TpocTeimye TPUroHOMETPUYECKUE YPABHEHUS U UX PELICHUE.

Bexropsl. JIuHelHbIE OnIepanyy Hal BEKTOPAMH.

CxkassipHOE MPOU3BENCHNE BEKTOPOB U €TI0 CBOMCTBA. YTOJI MEXIY BEKTOPAMH.
ITpsimast ¥ I0CKOCTH B IpOoCTpaHCTBE. [Ipu3HaK mapaiaesbHOCTH MPSAMOM U MIIIOCKOCTH.
OGparHas Teopema.

JIBe miockoctu B npocTpancTse. [Ipu3Hak napamieabHOCTH ABYX IJIOCKOCTEH.
[TepieHAUKYIIAp U HAKJIIOHHBIE K IIJIOCKOCTH. YTOJI MPAMOH C IIJIOCKOCTBIO.
IlepnenquKyISIpHOCTD MPSMOM U IUIOCKOCTH. [Ipu3HaK NepneHauKyIIpHOCTH NPSIMOU U
IJIOCKOCTH.

Teopema o0 Tpex nepneHaAuKyIsapax.

I'eomeTpruyecKuii CMBICI IPOU3BOAHON. AIITOPUTM OTBICKAHUSI YPABHEHUI KacaTeJIbHON U
HOPMAJIX K TaHHOM KPUBOM.

®opmynsl gudhepeHIIMPOBAHUS .

JuddepeHnmpoBanue TPUrOHOMETPHUYECKUX (YHKIIHH.

ITepBooOpaznas. HeonpeaeneHHbI HHTErPal U €r0 CBOMCTBA.

WuTerpupoBanue neMeHTapHbIX QyHKIMA. TaOnuyHbIe HHTETPAIBL.

MeToa noACTaHOBKY B HEONIPEAEIIEHHOM UHTErpalIe.

®opmyna HetoTona-JleitOnuma. Inomans KpUBOTMHEWHOW TPaNCIHH.
Mpuororpanauku. [Ipu3ma, napainenenunesn. CBoHCTBa rpaHell U [uaroHanen
napajuiejaenunesa.

[Mununnap, konyc. Ceuenus nuIMHApPa U KoHyca. [Iupamuaa, yceueHHas nupamuza.
Cdepa u map. Cedenue mapa riockoctbio. Yactu cdepsl u mapa.

O06BEM mapasuiesnenumneaa u NpU3Msl.

O0bEM UpaMu/ibl, yCEUEHHOM MUpaMUIbL.

OO0BEM IMIAMHIpPA, KOHYCA, YCEUEHHOT0 KOHYCAa.

O0nBEM mIapa.

[Tnomane MOBEPXHOCTU IPU3MBI.

[Tnomanp MOBEPXHOCTH MUPAMHU/IBI, YCEUEHHOW MUPAMMU/IBI.

[Tnomanp MOBEPXHOCTH NMWIMHIPA, KOHYCA, YCEYEHHOIO KOHYCa.

[Tnomane chepsl u e€ yacTeil.

OneMeHThl KOMOMHATOPUKH: pa3MelleH s, IEPECTaHOBKH, COUETaHMUS.

Crnyuaiinbie coObITHsI. BeposiTHOCTE COOBITHS.



IK3aMEeHAIIHOHHBIE OMJIETHI

BapuanTt 1

1) Boruuciure 29 16% —15.
1)131 2)43 3)73 4)101.

50,5

2) YupocTuTte BhIpaKeHUE =05

15 2)13)104)0.
3)Ynpocrtute Boipaxenuelog, 50— 2log, 5.

1)log,30 2)1  3)8log,5 4) 20.
4)Haiigute 3HaueHuecos @, ecmu sina =-08 u < a < 37”
1) -0,6 2)0,6 3)0,2 4)0,36
5) YipocTute BeIpaxkeHne 7€0S%0 — 5 + 7sino.
1)1+cos’a 2)2 3)-12 4)12
6) Pemute ypaBHenue cosx = -1.
1)2nn,neZ  2) g 3) g +2mn,neZ 4) mn,neZ
7) VKakuTe IPOMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHeHns V64 — 3x% = -X.

1) [3:36]2) (35:37) 3) (-2:0) 4) (—o0;—2].

1 0,5x+1
8) Ykaxure MMPOMCEIKYTOK, KOTOPOMY IMPUHAIICIKUT KOPCHb YPABHCHUS (5) = 8.
D[40 2)[01) 3)[-o-4) 4)[46).
6X—2

9) Pemte HepaBeHCTBO o 0

1) (:2)UE51) 2 [22)U (Lito)  3) (-0-2)  4) (-001-5) U (-2:2).
10) Haiinute MHOXKECTBO 3HaYCHUH (PYHKIIMU y = COS X — 2.
DB 2 (esto)  JHELL 431
11) Haiiaure nponssoanyro Gpynkmun f(x) = (7 — 2x)*.
1)-4(7-2x)"3% 2)-8(7-2x) 3)8(7—2x)> 4)(7-2x)72
12) VkaxuTe neppoobpasayto pynkuun f(X) = 2x + 4x3- 1.
Dx*+xt—x  2)2x%+4x* 3)2+12x? 4) x>+x*,
13) Pemnte ypaBuenue logs x + logs 3=logs 12.
10 2)4  3)9 4) 15.
14) Haiiute Touky MakcuMyMa QyHKIMH y = X° — 3x2,
10 2)2 3)-2 4) 3.
15)HaiiauTe quaroHamy MpsMOYroJbHOTO MapaulesenuIe/a mo TpeM ero naMepeHusm: 2; 2; 1.
1)5 2) 10 3)3 4) 31.

16) Boruuciute miomans Gurypsl (S), orpaHudeHHoN muHuaMA Yy = 4 —x2, y =0,x =0, x = 2.



2 1 2
1)8 2) 25 3) 55 4) 65.
17)Ykaxure o6nacts onpenenenus Gpynkuun y =logg 3(6x — 3x2).

1) (o0;0)U(25+e0) 2) (-25+00)  3) (25+00)  4) (0;2).
2—-5x
18) Haiigute HanOoIbIIIEe 1I€JI0€ PEIICHUE HEPAaBCHCTBA (5) -1<0.

Ho  2)-1 31 42

19)ITnomaau ABYX rpaHeil IPAMOYTOIBHOTO MapaslIeleNuena paBabl S6am? u 1921M2, a umHa
ux obmiero pedpa 8am. Haiinute o6bem mapaienenumneaa.

1) 840 2)1344  3)1029  4)1210.

20) OG6pasyromias KOHyca paBHa 12¢M 1 COCTaBIISET C IIOCKOCTHI0 ocHOBaHKS yromn 30°.
Haiinute 06beM KoHYca, cuuTas = 3.

1)384  2)192  3)24V2  4)648.

Bapuanr 2

1
1) Berunciure 7 - 3-64e.
11 2)8 3)-5 4)-17.

1113

2) YupocTuTte BhIpaKeHUE o5

1)12  2)5 3)11%2  4) 115,

3) Yrpoctute Bhipaxenne 21°823 +log, 2 - log, 14.
1) 2 +2log;2 2)2  3)3-6log, 2 4)7.
4)HaiiiuTte 3HAYCHUECOS &, €CIIH Sin a = g n o<a< g

2

-7 27 37 gl
5) YnpoctuTte Beipaskenue -3sino - 6 — 3c0s20.
1)1  2)2cosa 3)cosa+sina  4)-9.
6) VKaKHTE IPOMEKYTOK, KOTOPOMY TPHHAIEKUT KOPeHb ypaBHerus V125 — 4x2 = -x.
D [3:36] 2)(0i20) 3) (3400 4) (—oos—3]
7) Pemute ypaBaenue sinx =1,

1) 2mn,neZ  2) g 3) g +2nn,neZ 4) mn,neZ.

0,4x—2
1 ’
8) YkaxuTe mpOMEKYTOK, KOTOPOMY MPHHAJUICKUT KOPCHb YPABHEHHUS (E) =125.

1) [-4,00 2)[0;1) 3)[L4)  4)[4:6).
x—3

9) Pemmmre HepaBeHCTBO (4x—2)(x+2) =

D (27 29[22 UGto)  3)(m3) 4 (02) (3l
10)HaiiauTe MHOXECTBO 3HAUCHUN QYHKIMK Y = sin X+ 4.
D5 2)(eote) 3L 4)[5:-3].



11) Haiimure npoussoanyto Gpynxiuu f(X) = (5 + 3x)3.
1)3(5+3x)* 2)9(5+ 3x)? 3)-3(5+3x)* 4)-(5+3x)%

12) Ykaxwure neppoodpasnyro dyrkmmn f(X) = 3x%+ 2x -4.
1) x3+ x? - 4x 2)6x+2  3)x3+x? 4) x>+ x — 4x.

13) Pemnre paBuenue log, x + log, 6=log, 18.
1)0 2)11  3)3 4) 12.

14)Haiiaute TouKy MUHEMyMa (GYHKIMH ¥ = X2~ 1.
1)-1 2)1 3) -2 4) 0.

15) HaiiguTe quaroHanu IpsMOYIroOJIbHOTO Mapajulesenuiieia o TpeM ero usMepenusam: 2; 3; 6.
1) 55 2) 7 3) 49 4) 11.

16) BeraucimTe mwiomans GUrypsl (S), orpaHHYeHHON MMHIAMA y =X+ 1, y=0,x =0, x = 2.
1)8 2)5 3)6 4) 4.

17)Vkaxkure 06nacts onpenenenust QyHkuun y =logg 3 (x* — 4x).

1) (-0;0)U(4;00) 2) (-4i+0) 3) (43t0)  4) (0:4).
6x—3
18) Hafinue HaMMEHBIIIEE 1IETOE PENIEHUE HEPABEHCTRA (—) ~1<0.

11
N0 21 3)-1 42

19)[Inomany AByX rpaHei NpAMOYroIbHOTO Mapajienenunena papasl 35cm? u 42¢M?, a 1yuHa
ux obmiero pedpa 7cm. Haiiaure o0beM napaiienenumesa.

1) 840 2)10290  3)770  4) 210.

20) O6pasyromias KOHyca paBHa 24CM 1 COCTaBIISET C IIOCKOCTHI0 ocHOoBaHMs yroa 30°.
Haiinute 06beM KoHYca, cunTas = 3.

1)3840  2)1092  3)5184  4)648.

Bapuant 3

1
1)Borancioure 2-1253 — 0,9°

1)10,9 2)113)9,14)09.

61,4—

2)YIpocTuTe BIpOKCHUE 07

1) 6%7 2)2 3)0,7 4)36.
3)Vupoctute Beipakenuelogs 3 - logs 15 + logs 5

1)-1+logs5 2)-2 3)0  4)logs——.

o . V6 om
4)Haiigure 3HaYeHUESIN @, €CITU COS & = 13 <a<m

5

10 V10 V10
1)@ 2)5 3)iT 4)T

5) Vipoctute BepaxkeHne -4sin®a +5 — 4c0s%a
1)1  2)1+8sin’a  3)1+8cos?a  4)09.



6) YkaxuTe mpOMeXyTOK, KOTOPOMY IIPHHAIIEKHUT KOPEHb YpaBHEHH V4x2 — 27 = -X
1) E ; 36] 2) (-0;-2) 3) (37;40] 4) (—o0;—7].
7) Pemure ypaBHeHne cosx =-1

Dr  2)0 3) g +2nn,neZ 4)m + 2mn,neZ

0,1x—1
8) YkaxuTe mpoMexyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (g) =16

D[40 2)[0:1) 3 [L4)  4)[46).
8 50
(4x—-1)(x—2)

D (o8lUGD 28U 3)(02)  4) (-8 U (2 o).

9) Pemnte HEpaBEHCTBO

10) Haitinute MHOXeCTBO 3HaYeHUH PyHKIMU y = sinx —1

DL 2) (b)) 3)[-20] 4 [0:2)
11) Haiiaute npoussoanyro Gpynxuuu f(x) = (3x — 4)°

1)-18(3x—4)> 2)6(3x—4)> 3)18(3x—4)> 4) (3x—4)".
12) Ykaxwure nepsoodpasnyio pynkuuu f(X) = 5x* —2x + 1

1) 5x° - 2x2+12) 20x3 —x  3)x*-2x+x 4)x° —x?+x.

13) Pemnre paBuenue log, x + log, 5=log, 20

1) 15 2)5 3)4 4) 10.

14)Haiinute Touky MakcumMyma GyHKIuy y = 4x — x*
1)4 2)2 3) -4 4) 1.

15)Haiigure quaroHany mpsMoOyroJibHOTO Hapasuiesieuie/ia Mo TPeM ero u3MepeHusm: 6; 6; 7
1) 19 2)11 3) 121 4) 36.

16) Beruuciure miomans Gurypsi (S), orpanudennoi muauamMu y =1 -x3, y=0,x=0,x = 1.
1)1 2)= 3)~ 1.

17)Vkakute 06nmacts onpenenenust QyHkuun y =logg s (x* — 3x).

1)(-3;+o0) 2) (-00;0)U(3;+0) 3) (3;+) 4) (0;3).
4—8x
18) Haiinute HanbosIbiIee 1eI0€ pelieHne HepaBEeHCTBA (;) -1<0.

N1 21 32 40,

19)[nomany ABYX rpaHei MpAMOYTroIbHOTO Mapanienenunena papasl 20cM? u 45¢M?, a 1yuHa
ux odurero pedpa Scm. Haligute o6beM napasuienenunena.

1) 240 2)120  3)180  4) 4500.

20) O6pa3yronias KoHyca paBHa 187M M COCTABIISIET ¢ IIIOCKOCTHIO OcHOBaHMs yroi 30°,
Haiinure 00beM KoHYCa, cunTas m = 3.

1)3804  2)2187 3)2192  4) 6408.

Bapmuanr 4



1)Boruuciure 3%2712 +3°

1)0 2)3 3)2 4) 4,
2) YupocTuTte BhIpaKeHUE %
1) 49 2) 1/7 3) 734 4) 72,
3)¥Ynpocrure Boipaxenuelog, , 4 — logy/, 16 — 10912 8
1)1/2 2)5 3) 8log, 5 4) 25.

o . 3
4)Haiigute 3HaueHuecos a, ecmu sina =12 u n < a < =

1) -0,6 2)\N3/2  3)\2/2 4) 0,36
5) Vipoctute BepaxeHne -3C0s%0 + 27 - 3 sina.
112 2)24 3)27 4)0.
6) Pemute ypaBHenue cosx = 1/2.
1) +n/3 +2mn,neZ  2) g 3) g +2mn,neZ 4) mn,neZ7) YKaxuTe MPOMEKYTOK,
KOTOPOMY HPHHAICKUT KOPEHb ypaBHeHHs VX — 3 = x-9.
1) [1,5;9]2) (3;10;)  3) (2;21) 4) (—o0;—2].
8) Vkaxkure npoMexyToK, KOTOPOMY HPUHAIEKUT KOpeHb ypapHenus (121)2¥+5=11x1,
1) [4:0) 2)[0:1)  3)(0:11) 4) [4:6).

(4x-1)(x—2)
(x-8)

D) (0r2UED) ) [2U(leo)  3) (oor2)  4) [1/4:2] U (8ito0)

9) Pernte HEPABEHCTBO >0.

10) Haiinute MHOKECTBO 3HaYCHUN QYHKIUU y =SinX—4.

1) [3:1] 2) [-5;-3] 3) [-1;1] 4) [-3;-1].
11) Haitmute npoussoanyto gpynkiuu f(x) = (0,5x + 5)2.

1) -4(7 —2x)73 2) 0,5x+5 3)8(7 —2x)®  4) (7 — 2x)2.
12) Vkaxute neppoobpasuyio gpynxmmu f(x) = 11x2 +9x8- 1,

1) x%+ x*—x 2) x4+ x%x 3)2+12x2 4) 11x%+72x.
13) Pemnre ypaBHenue 2 log, x + log, x=10 log, 3.

1)8 2)9 3) 18 4) 6.
14) Haiiute Touky MakcuMyMma GyHKIME y = -X2 + X+6.

1) 1/2 2) 1/25 3)-2 4) 25/4.
15)Haiinure quaroHaiy mpsMOyroJibHOTO HapajliesIeuIe/ia Mo TpeM ero u3MepeHusam: 5;4; 1.

1) V42 2) 42 3) 21 4)12.
16) Brruuciute miomans GUrypsl (S), orpaHudeHHON MuHUAMA Y = X2, y =0, x =1, x = 4.

1) 65/3 2) 65 3)1/3 4) 6=,

17)Vkaxkure o6nacts onpeaenenus Gpynkiuun y =logg s(2 — 5x + 2x2).
1) (-00;1/2)U(2;+00)  2) (-2;+0) 3) (2;+x) 4) (1/2;2).

18) Haiiaute HauMeHsblnee 1enoe pemenne HepaseHcTsa (7/3)273% -1 < 0.



1)1 2) 0 3)-1 4) 2/3,

19)ITnomaam ABYX rpaHeil IPAMOYTOIFHOTO MapasuIeNenunena pasas! 169mm? u 521M2, a umHa
ux obmiero pedpa 131m. Halinure o0beM napanienenumnesa.

1) 676 2)176  3)476  4) 169.

20) JluameTp ocHOBaHUS KOHYca paBHa 6¢cM. OOpa3yroias KOHyca COCTABJISIET C IIIOCKOCThIO
ocuosanus yron 45°. Haiinure 06bem konyca, cuutas = 3.

1) 17 2) 27 3) 24 4) 18

Bapmuanr S

1
1) Borunciure 6 - 6254,

1) 5 2)6 3)1 4) 10.
2) YupocTuTe BhIpaKeHUE 12?2

1) 169 2) 13 3) 100 4) 0.
3)Ympocture Beipaxenue 4logs 3 -logs 7-logs (%)

1)1/4 2)4 3) 8log, 5 4) 0.
4)Haiiute 3Hauennecos , ecnmm sina =V2/2 u m/2 < a < .

1) \2/2 2) \2/2 3) 1/2 40
5) YipocTure BeIpaxkeHne -C0os? 20— 5 - sin? 2a.

1)6 2) -6 3)-5 4) 0.

6) Pemnte ypaBHeHHE COS X = -\2/2.

1) +3m/4 +27n, neZ 2)% +27n 3)§+2nn,nez 4) Tn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY TIPHHAUICKUT KOPSHB ypaBHEHUsT V49 — 6X? = -x
1) [-5;0]2) (-15;0) 3) (-2;10) 4) (—o0;—8].

-x-3
8) Ykaxure IIPOMEKYTOK, KOTOPOMY NIPHUHAIJIC)KUT KOPECHb YpaBHECHUA (E) = 72.

1) (-25;-11) 2)[-1;0) 3) [-2; 9) 4) (8;28).
(4x—-2)(x+2)

x—3

1) ('OOQ'Z)UEZ 1) 2) (-o0;-2] U [1 ;3). 3) (-0;-2) 4) (-o0;-5) U (-2;%)_

2

9) Pemte HepaBeHCTBO <0.

10) Haiinute MHOXECTBO 3HaYCHUH PyHKIIMU y = COS X — 6.
1) [3:1] 2) [-7:-9] 3 (L4 4[3-1]
11) Haiiaure npoussoanyro Gpynxmun  f(X) = (0,5 — 2x)*.
1)-8(0,5—-2x)3 2)-8(5—-2x)"% 3)8(5-—2x)% 4)(7-2x)%
12) Vkaxute neppoobpasuyto pynxmun f(X) = 2x + 4x3- 4.
D x*+x*4x  2)2x%+4x* 3)2+12x2 4) x4



13) Pemute ypaBuenue logs 2x +logs x = logs 8.

1)-2 2)4  3)2 4) 0.
14) HaiifuTe TOYKH MakcuMyMa GyHKIHH Y =4 X — X2,
1)0 2) 2 3) -2 4) 3.
15)HaiinuTe quaroHa iy mpsMOYTOJIBHOIO MapauIesenuiieia o TpeM ero usMepenusm: 3; 4; 5.
1)- 5\2 2) 5\2 3) 35 4) 15.
16) Beruucinute miomaas Gurypsl (S), orpaHHUEHHON THHUAMH y = —6X, y = 0, X = 4.
1)8 2) 22 3) 48 4) 6=,

17)Vkaxwute obmacth onpenenenus GyHkuun y = logy s(4x — 5).
1) (-0;0)U(2;+0)  2) (5/4;+0)  3) (2;+0)  4) (0;2).
5 —-2x—-1
18) Haiigute HanboIbIIIEE 1IET0€ PEIIEHNE HEPABEHCTBA (E) -1>0.

1) [-1/2;00) -1 31 42

19)ITnomaau AByX IpaHei MPsIMOYTOJBHOTO MapajieIeUIeia PaBHbI 27I[M2 " 57,I[M2, a JUIMHAa
ux obmiero pedpa 3am. Haiinute o6bem mapaienenumeaa.

1) 513 2)500  3)413  4)270.

20) JInameTp ocHOBaHHMsI KOHYca paBHa 4cM.’ a BeicoTa 3cM.. Haiinure 00beM KOHyca, curTast
m=3.

1)4 2) 12 3) 24 4) 8.

BapuanT 6

5
1) Beruncaure 164 —0,16.

1)19,84 2) 31,84 3) 7,84 4)12,64.

2) YupocTuTe BhIpaKeHUE 3\/— 0,25* 3{/ -0,5

2) -0,5 2) 0,25 3)0,5 4) -0,5.
3)Vmpocrture Boipakenune Ig x =2Ig 3 + 3lg 2
1)72 2)82  3)8log, 5 4) 42.

4)Haiiaure 3HaYeHue cos a, ecnu sina =-0,3 u 3mw/2 < a < 2.

1) \91/10 2)\71/10 3)8/10  4)0,36
5) Vipoctute BepakeHne 3¢0s%a +4 + 3sino.
1)4 2)5 3)7 4) 12
6) Pemmre ypaBuenue tg(3x+ 2) =-1.
1) -(n/12) -2/3)+(mn/3)  2) —% 3) % +2mnneZ  4) mn,neZ

7) YKaxuTe MPOMEXYTOK, KOTOPOMY IIPHHAIJIEKUT KOPEHb ypaBHeHHs V64 — 3X? = -X.
1) [0; 2]2) (-2;0) 3) (0;2) 4) HeT KopHei

8) YKaKHTe POMEKYTOK, KOTOPOMY TIPHHAIUIEKUT KOPeHb ypaBHenns (64)V3~1= 41,



D37} 2)[0:1)  3)[x5-4)  4) [4:6).

9) Pemnte HepaBeHcTBO  —— <0
4x+3

1) (-3/4;4/13)  2)[-1/4;1)  3) (-0;-2)  4) (-o0;-5) U (-2;&).
10) Haiigute MHOKECTBO 3HaUeHU# PyHKIMK y = cosX +1/2 .
1) [-0515]  2)(oosteo)  3)[-11,5]  4)[-3:-1].
11) Haiimute npoussoanyto gpynkuuu f(x) = (—6 — 7x)*.
1)-28(—6—7x)> 2)-8(7—-2x)3 3)8(7—-2x)® 4)(7-2x)2
12) Ykaxwure neppoodpaznyio ¢pynkmun f(X) = x> —x + 4.
Dx3B-x22+4x  2)2x°+4x* 3)2+12x° 4) x%+x*,
13) Pemnte ypaBuenue logs x + logs 4=log; 12.
1)0 2)3 39 4) -1.
14) Haiinure Touky MUHEMyMa QyHKIHH Y = X2 — 2X.
1)0 2)1 3) -2 4) 3.
15)HaiiauTte quaroHaau MpsMOyroJbHOTO Mapauiesenureaa mo TpeM ero usmMepenusim: 3; 3; 7.
)5 2) V67 3)3 4)\24.
16) Berunciute miomans GUTYpH (S), OrpaHHYeHHOM TMHUSAMA y = 2X°- 2, y=0,Xx =2, X = 5.
1) 82 2) 72 3) 48 4) 81
17)Vkaxure obnacts onpeneneHus GyHkuun y =logs(x + 3).
1) (-3;4+00) 2) (-2;t)  3) (2;t0)  4)(0;2).

2x/15
o 1
18) Haiigure HanboIbIIIEE 1IET0€ PEIIEHNE HEPABEHCTBA (E) <36

1) (-00; 37,5) 2) (-15:+0) 31 42

19)[nomany ABYX rpaHei MpAMOYTroIbHOTO Mapaienenunena papasl 81am? u 491m%, a namna
ux oduero pedpa 9am. Haliaure o0beM napaienenumnesa.

1) 567 2) 576 3)429  4)765

20) BricoTa KOHyca paBHa 9cM ,a 00pa3yIOIIas COCTABIISET C IIIOCKOCTBIO OCHOBaHHS yron 45°,
Haiinure 06beM KoHYca, cunTas m = 3.

1) 729 2) 129 3)429  4)648.
Bapuanr 7

1) Berunciure (4/25)°%2 + 0,25
1)15,875 2)0,186 3)5 4) 7,75.

2) Yrpocture Beipaxenne (1070 * 1008 )2,
1) 0,0001 2) -100 3)0,01 4) 1000.

3) Haiigute 3Hauenne Boipaxkenue logs (81 * a), ecim logz a=-5,5
1) 2 +2log;2 2)2 3)-22 4)-15.

4)Haiinute 3HaueHnecos a, ecnu sina = 12/13 u 0< a < g



1)-5/13  2)5/13 3113 4)=

5) Vipoctute BepakeHne -4sin’o +7 — 4c0s%o.
1 2) 2cosa. 3)3 4) -9.

6) VKaKHTe IPOMEKYTOK, KOTOPOMY TIPHHAIUICKUT KOPSHb ypaBHeHns V125 — 4x2 = -x.
1) (-3;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pemnte ypaBuenue  sin 2x = V3/2.

1) (1)'w/6 +mn/2,neZ  2)7  3)Z+2mnneZ 4) mtn,neZ.

8) YkaxkuTe MpoMeKyTOK, KOTOPOMY NPHHAJJIEKUT KopeHb ypasHenus (6)3*+1=1/36.

D[40 2)[0:1) 3)[L4) 4 [46).

(x—2)(x+1)> 0.
X—2

9) Pemre HepaBeHCTBO
1) (12U @i+o)  2[L2UGiHo)  3)(<e3) 4 (-0-2) UG; 3]
10)HaiiauTe MHOXECTBO 3HAUCHUN QYHKIMU Y = sin X+ 4.
DIE3-] 2) (oosteo)  3)[11] 4) [55-3]
11) Haiimute npoussoanyto Gpynxuuu f(x) = (11 — 5x)%.
1)3(5+3x)2 2)9(5+3x)> 3)-3(5+3x)> 4)-20(11 — 5x)3.
12) Yxaxure neppoobpasnyto pynxmuu f(X) = 4x° - 6.

1) x*-6x 2) 6x+2 3) x3+ x? 4) x>+ x — 4x.
13) Pemmte paBuenue log, 7 (2x +3) = log, 7 3 + logg 72
1)0 2)11  3)15 4) 12.
14)Haitnure TOUKy MUHMMYMa (yHKIHH y = X2~ 2X-3.
1) -4 2)-1 34 41
15) HaiiauTe AnaroHamy OpsiMOYTOJIbHOTO MapauIeNenuIieia Mo TPEM ero u3MepeHusiM: 2; 2; 1.
1)2 2)3 3)4 4)9.

16) Brruuciure miomans GUrypsl (S), orpaHUYeHHON THHUAMU y = - X2+ 4, y = 0.
1) 16/3 2) 32/3 3)11 4) 10.

17)YkaxkuTe 06macth onpenenenus Gynkuun y =logs (x? — 2x).
1) (0300 U(25te0)  2) (-4ito0)  3) (4ito0)  4) (0:4).

18) Haiinure HauMeHbIIee 1EN0e PellieHne HepaBeHcTa 627712 >1
1)-c0<x<3mmm4<x<+o 2)-0<x<3 3)4<x<8 4)x <8

19)[Inomany ABYX rpaHeil MpAMOYTroIbHOTO Mapaienenuneaa papabl 36¢cM? u 45¢M?, a ayiuHa
ux oburero pedpa 3cm. Haligute o6beM napasuienenunena.

1) 540 2)290  3)510  4)210.

20) O6pa3yronias KOHyca paBHa 18CM M COCTaBIISAET C IIOCKOCTHIO ocHOBaHMS yroia 30°.
Haiinure 00beM KoHYCa, cunTas m = 3.

1)2000  2)1092  3)2187  4)648.



Bapuant 8

1) Berauciure  6%(1/6)%-216°

1)0 2) -35/36 3) 35/36 4) 36
-1,5
2)YpocTuTe BHIPOKCHUE %_(1)5
1)1,7 2) 1,71 3) 10 4) 0.
3)Yupocture Boipaxkenuelog, /, 4—10gq/, 2 + logy /» (%)
1) log, 30 2)0 3) 1/2 4) 4

o . 31
4)Haiinute 3HaueHHeCoS a, ecnu sina =3/4 u n < a < -

1) -7/4 2) -\7/4 3) 1/4 4) %

5) Yipocture BepaxkeHne -2C0s%3a +7 -2sin? 3a.

1) -2 2)3 3)-5 4) 5.

6) Pemute ypaBHenue cosx = -1/2.

1)+ 2?" +2mn,neZ  2) 3) ~ +27n,neZ 4) mn,neZ

7) VKaxuTe MPOMEKYTOK, KOTOPOMY NPHHAUIEKUT KOpeHb ypaBHeHust V—40 + 11x2 = -x.

1) [-3;2]2) (35;37) 3) (-2,0) 4) (—oo0; — 4).
1\ —3x+2
8) YkaxuTe MpoMexyToK, KOTOPOMY MPHHAJICIKUT KOPEHb YPaBHEHHSI (Z) =212,
1) [-4:0] 2) (0;1) 3) [-00;-4) 4) [4:6).
9) Pemnre HEpPAaBEHCTBO Zi—:i> 0.

1) (o5 1/8)UE;+00)  2) [2)U (1s40)  3)[-3;1] 4) (-001-5) U (-2:7).
10) Haiinute MHOXeCTBO 3HaYeHUI QyHKIMU y = 2sinx — 1.

DB 2)(eosteo)  3)[-31]  4)[3:-1].

11) Haiimute npoussoanyto gpyaxuuu f(x) = (4 + (1/3)x)°

1) 2(4 + %x)s 2)-8(4+2x)3  3)8(4—2x)% 4)(4+2x)72

12) Vkaxute neppoobpasayio dynxmuu f(X) = -3x3 + 5x*— x2 +2.

D x>-3x44-x3/3+2x  2) 2x%+ 4x4 3) 2+ 12x2 4) x>+x*,

13) Pemute ypasnenue logy,, 16 +logyux = 1

1) 64 2) 1/64 3) -64 4) -1/64.

14) Haiiute Touky MakcuMyMa QyHKIMH y = X° — 3x2,

1) -3 2)3 3)9 4) -9.

15)HaiiauTe quaroHamu MpsSMOYToJbHOTO MapauiesenuIe/ia mo TpeM ero u3MepeHusim: 2; 4; 6.
1) 56 2) 10 3) V56 4)31.

16) Berunciute miomans GUTYpE (S), orpaHHdeHHOM THHUSIMA y = 2x%, y =0, x =0, x = -1
1)8 2)2 3)2/3 4) 20/3

17)Ykaxure o6macTs onpegenenus Gpynxiun y =lg(2x? - 6x).

1) (0:0)U(3;+o0) 2) (2;0) 3) (25+0) 4) (-33).

-1-2x
. 3 5
18) Haiigute HanboIbIIIEE II€JI0€ PEIIEHNE HEPAaBCHCTBA (E) > ( 5)3



1) (-11;0) 2) [1;+00) 31 4) (-1;1)

19)[Tnomaam ABYX rpaHeil MPAMOYrOIBHOTO Mapajulesenurea paBusl 36am? u 1441m2, a niuHa
ux obmiero pedpa 36am. Haligure o0beM napaiienenumneaa.

1) 640 2) 1344 3) 1029 4) 864.

20) O6pa3yromas KOHyca COCTaBIISIeT ¢ IIIOCKOCTHIO OCHOBaHUS yroi 45°, mmamerp ocHoBaHMs
paBeH 8am. Haitnure o0beM KOHYca, cuuTas w = 3.

1)46 2) 192 3) 64 4) 32

Bapuant 9

1
1) Beruncaure 26- 83 — 13.

1)131  2)43 3)39 4)101.

0,17723

2) YpocTUTe BRIpaKEHUE S

3) 0,171 2)13)-174)0,17
3)Ympocture Bhipaxkenue logy,; 70—-logy,; 1/7.

1)-2-logy/10 2)1  3)8logy/; 5 4) 20.

4)Haiinute 3HaueHuecos a, ecnu sina =08 u m < a < 3?”
1) 3/5 2)-3/5 3)0,2 4)2/5

5) Vupocture Beipaxkenne (1/2)cos? (x/2) — 3 + (1/2)sin? (x/2).
1)1+cos’x 2)-25 3)-12 4)12.

6) Perunre ypaBuenue tgx = V3.

1) m/3 + mn, neZ 2)% 3) g +2mn,neZ 4) mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY IPUHAUICKUT KOPEHb ypaBHeHHsT V196 — X? = -x.

1) E 36]2) (35:37)  3) (-2:10) 4) (—o0;—2].

2x—-1
8) YkaxuTe mpOMEKYTOK, KOTOPOMY MPHHAJUICKUT KOPCHb YPABHEHHUS (1—29) = (1/3)?
D[40 2)[0:1) 3)[-0:-4)  4)[4:6).

X
9) Pemte HepaBeHCTBO —DerD > 0.

1) (LU +0)  2)(-22)  3)(eor-l)  4) (-o0-1) U (-2:7).
10) Haiinute MHOXeECTBO 3HaYeHUH QyHKIMU y = 2cos X — 1.

D3 2)[-3:1] 3) L1 4)[-3:-1].
11) Haitute npoussoguyto gpynkmuu  f(X) = (-x% +x -1)3

1) (-6x +3)(-x?+x-1)> 2)-8(6 —2x)® 3)8(6—x)° 4)(7-2x)2.
12) Vkaxute neppoobpasayto pyaxuun f(x) = 3x2 - 3x3+ 4,

Dx3+@/4)x*+4  2)x53+@M4)xP+4x 32+ 12x% 4)x3xA



13) Pemmte ypaBuenune logg 1(5x — 2) - logg 1 4 =logg 1 5.

1) 4 2)22 3)4,4 4) 20.

14) Haiinure Touku muaumyma Gyakmun y = (1/4)x* — 8x.
1)0 2) 12 3)-2 4) 2.

15)HaiinuTe quaroHaiy mpsiMOYroJbHOTO MapauIesCIUIIea o TPEM ero u3MepeHusm: 3; 4; 5.
1) 5V2 2)5  3)V2 4) 2.

16) Berunciute mwiomaas Gurypsl (S), orpaHHdeHHOM TuHMAMU y = X2, y =0, x = -3, x = -1.
)8 22 3)5. 48

17)Ykasxkute obnacth onpezeiaenus Gpynkuun y =logs (5x — x2).
1) (0:5) 2)(-25+0)  3) (2510)  4) (0:2).
18) Haiinute HanGombIee nenoe pemenne Hepasenctra (1/3)**> < 1/81.
10 2)3 3)1 4) 2.

19)[Tnomaam ABYX TpaHeii MPAMOYTrOIBHOTO Mapajeenunena papusl 529um? u 115am2%, a
JulnHa uX obuero pedpa 23am. Haiinute o6bem napasuienenumnesa.

1)645  2)2645 3)1029  4) 1260.

20) O6pasyronias KoHyca paBHa 46CM 1M COCTABJISET C TLIOCKOCTHIO0 ocHoBaHus yroi 30°.
Haiinute o6beM KoHyca, cuntas m = 3.

1)36501  2) 192501  3)240v2  4) 3648.

Bapuant 10
1

1)Beruncnure 4- (i)_z +3.

1)132 2) 23 3) 19 4) 10.
2)Y1pocTuTe BhIpakeHHE 1i32/2.

4017t 2)1 3) 4 4) 17
3)Vnpoctute Boipaxenne 0,5 * 10'9%

1)10 2)1 3)8 4) 15.
4)Haiinute 3Hauenuesin a, ecnmm cosa = 0,8 u 3n/2 < a < 27

1) 3/5 2)-0,6 3)0,2 4)2/5
5) YrpoctuTe BhIpaskenue 1-sin?x + 8sin? x +7 cos?x

1) -8 2)-2,5 3)8 4) 12.
6) Pemmre ypaBHeHne cos2 X =+/3/2.

1) n/3+ mn,nez  2)% 3)Z+2mnneZ 4t +mnneZ

7) Ykaxure mpOMEXyTOK, KOTOPOMY TIPHHAJTIEKUT KOPEHb ypaBHEHUsT V32 — 3x% = -Xx.

D336 (3 3210 4 (o2l



8) YkaxxuTe MpOMeXyTOK, KOTOPOMY NIPHHAIEKUT KopeHb ypaBHenus (1/2)°%74=0,125

1) [-4;0) 2) [0;1) 3) (-0; 2) 4) [-4;-2).
x—1
(x—2)(x+2) >0

1) (2DUR;+0)  2)(22)  3)(wld) 4 (-0-1) U (-257).

9) Pemnte HEpaBEHCTBO

10) Haiinure MHOXecTBO 3HaYeHUH QyHKIMU y = 2sinx— 1/2.
1 [-2515] 2)[-31] 311 4 [3:-1]
11) Haiimure npousBoanyto dynkmmu  f(X) = In(x? +2x )
1) 2x+2) I(x*+2x) 2)2(2—-2x)2 3)8x 4)(3-2x)2
12) Ykaxwure neppoodpasnyio dyakmun f(X) =x?2 +2x+ 1.
1) =xMx2+x  2)x3-x?+4x 3) 2 + 12x2 4) x2+x4,
13) Pemmte ypaBuenune log,;(2x — 7) - log, 1 6 = log, 1 4.
1) 15 2)22 3)155 4) 20.
14) Haiinure Touku muanmyma Gyskmun y = (1/9)x3 — (1/3)x.
1)-1 2)1 3) -2 4) 2.
15)HaiiauTte quaroHaau mpsMOyrojbHOTO Mapauiesenureaa mo Tpem ero usmepenusim: 1; 3; 1.
1) 5V2 2)5  3)V11 4) 11.
16) Berunciute miomans GUTYps! (S), OrpaHHYEHHOM THHUSAMA y = —X2 + 4,y = 0.
1)32/3  2)22 3)5. 48
17)Vkaxwute obnacts onpenenenus ynkuun y =log; /6(0,5 + 2x%).
1) (-00; 40) 2)(-2;+0)  3)(25t0)  4) (0;2).
18) HaiinuTte HaMeHbIIIEE 11€710€ PEIICHHE HEPABEHCTBA (0,2)™4t2x < 0,04.
HOo 2)3 3)1 4) 4.

19)[Tnomaam ABYX TpaHeil MPAMOYTrOIBHOTO Mapajieienunena paBHel 48am2 u 36aMm2, a 1iuHa
ux oburero pedpa 6am. Haliaure o6beMm napanienenunesa.

1)288  2)2645 3)1029  4) 1260.

20) O6pasyrolas KOHyca COCTaBJISET C MIIOCKOCTHIO OCHOBAHUS YTOJ 459 BpicoTa paBHa 8cMm.
Haiinute o6beM KoHyca, cuntas m = 3.

1)6501  2)2501  3)240  4)512.

Bapmunanr 11

1
1) Beruncnure 12+ 643 —13.

1)133  2)43 3)35 4)101.

60,5

2) YupocTtHuTte BhIpaKeHUE o05"

5)56  2)-56 3)10 4)1.



3)Ynpocrtute Beipaxkenuelog, 16— 2log, 4.
1)log,30 2)1  3)8log,5 4) 0.
4)Haiigute 3Hauenue cos a, ecau sina = 0,8 u % <a< 3?71

1)-06  2)-063)02 4)0,36
5) Vnpocture Bepakenne 2¢0s%a + 0,5 + 2sina.
)1+cos?a 2)25 3)-12  4)12.

6) Pemure ypaBHenne cosx =-1/2.
1)2nn, neZ 2)% 3) iz?" +2mn,neZ 4) mn,neZ
7) YKaxuTe MPOMEKYTOK, KOTOPOMY MPHHAUICKUT KOPCHb ypaBHeHUsT V49 — 6X? = -X.

1) [3:36]2) (35:37) 3)(9:0)  4) (—o0;—2].

110,5%+2
8) YkaxuTe mpOMEKYTOK, KOTOPOMY IPHHAJUICKUT KOPCHb YPABHCHHUS (;) =27.
D[40 2)[0:1) 3)[-:-3)  4)[L6).
9) Pemnte HEpaBEHCTBO % <0.
1) (oi-1)  2) [2)U (Litoo)  3)(012)  4) (-o01-5) U (-2:7).
10) Haiinute MHOKECTBO 3HaYCHUH (PYHKIIMU y = COS X + 2.
DL 3] 2)(ooster)  3)[-11] 4 [-3-1].
11) Haiimute npoussoanyto gpynxuuu f(X) = (3 — 5x)3.
1)-4(7-2x)7% 2)-8(7-2x)3 3)-15(3—-5x)? 4) (7 —2x)2.
12) Yxaxure neppoobpasnyio pynxmuu f(X) = 4x° - 3x°— 1.
Dx*—x>-x  2)2x*+4x* 3)2+12x%  4) x>t
13) Pemmnre ypaBHenue logs x - logs 3= logs 12.
1)0 2)4  3)36 4) 15.
14) Haiinure Touku MEHEMyMa GyHKIHA y = X — 3X.
1) 1,5 2)2 3)-2 4) 3.
15)HaiiauTte quaroHagu MpsMOYToJbHOTO MapauiesenuIie/a mo TpeM ero u3MepeHusm: 2; 2; 1.
1)5 2) 10 3)3 4) 31.

16) Brruuciute miomans Gurypsi (S), orpaHudeHHoM muHuAMu Y = 1 —x2, y =0, X = 2.
1 1 2
1)8 2) 15 3) 55 4) 65.
17)Vkaxkute 06nacts onpenenenus QyHkuun y =logg 3(2x — x%).

1) (-0;0)U(2;+00) 2) (-0; 2/3]  3) (2;t0)  4) (0;2).

2—-3x
18) Haiigute HanOoJIbIIIEe 11€7I0€ PEIICHUE HEPAaBeHCTBA (5) -1<0.

N0  2)-1 31 42



19)ITnomaam ABYX rpaHeil IPAMOYrOIbHOTO MapasIelenuneaa papasl 48mm? u 1321m2, a
JUTMHA UX o01ero pedpa 6am. Haiinure o6beM napasuienenumnea.

1) 840 2)1344  3)1056  4) 1210.

20) OG6pasyromas KoHyca paBHa 18CM 1 COCTaBIISAET C IMIOCKOCTHI0 ocHOBaHUS yroa 30°.
Haiinute 06beM KoHYca, cunTas m = 3.

1)384  2)2187 3)24V2  4)648.

Bapuaur 12
1) Boruuciure 17 - 3-729%.
1)2 2)8 3)-5 4) -17.
2) YpocTuTe BhIpaXKEHUE zizz
1)1,2 2)5 3)2112 4) 115,

3) Ynpocrure Beipaxenue 2'°82° +log, 49 - log, 343
1) 2 +2log,2 2)2  3)3-6log,2 4) 4.

4)HaiinuTe 3HaYCHWE COS @, €CIIU Sina = - \/3—5 un<a<3t/2.
V7 7 V7 2
1)-? 2); 3)? 4);.
5) VupocTure Beipaxkenne -3sin’a -26 — 3cos?a.
11 2) 2cosa 3) cosa + sina 4) -29.
6) YkaxuTe MpOMEKYTOK, KOTOPOMY IPHHAUICKUT KOPEHb ypaBHeHnsT V128 — x? = x
4 1 4
D[36] 20100 3)(5:100 4) (o3,
7) Pemnre ypaBHenue sinx = -1.

1)2mn,neZ  2)Z 3)—>+2mnneZ  4)mnneZ.

4x+1
1
8) YkaxuTe mpoOMEKYTOK, KOTOPOMY MPHHAJUICKUT KOPCHb YPABHEHHUS (E) =125.

1) [-4,0) 2)[0;1) 3)[1;4)  4)[4:6).
LEO.
(4x—2)(x+2)

9) Pemte HepaBeHCTBO
1) (23) 2[22QUGHo)  3)(w3)  4)(w52) UG; 3]
10)HaiiguTe MHOXECTBO 3HAUCHUI QYHKIIMK Y = sin X+ 2.
D[35]  2)(orto)  3)[18] 4 [5:-3].
11) Haiimure npoussoanyto Gpynkmuu f(x) = (5 + 3x) 3.
1)3(5+3x)2 2)-9(G+3x)™*  3)-3(5+3x)® 4)-(5+3%)2
12) Vkaxute neppoobpasayio Gpynkmuu f(X) = 3x2 +4.

1) x3+ 4x 2) 6x+ 2 3) x3+ x? 4) x*+ x — 4x.



13) Pemute paBHenue log, x + log, 6=log- 24.
1)0 2)11  3)4 4) 12.

14)Haiiaute TOuKy MUHEMyMa (GYHKIMH Y = X°- 4.
1)-1 2)1 3) -2 4) 0.

15) HaiiguTe quaroHany IpsMOYIrOJIbHOTO MapajulesIenuIeia o TPEM ero u3MepeHusm: 6; 2; 3
1) 55 2) 7 3) 49 4) 11.

16) BerauciamTe miomans GUrypsl (S), orpaHHYeHHON IMHUAMA y = X°+ 2, y =0, x =0, x = 2.
1)8 2)5 3)6 4) 4.

17)Ykaxkure 06iacts onpenenenust QyHkuun y =logg 3 (x> — 4x).

1) (-2,0)u(2st0)  2) (4te0)  3) (-25t0)  4) (0;4).

. 14)6%3
18) HaiiguTe HauMeHbIIIEE 1I€JI0€ PEICHHE HEPAaBCHCTBA (Z) -1<0.
1)0 2)1 3)-1 4) 2.
19)ITnowaam ABYX TpaHeii MPAMOYTrONBHOTO MapajieNenunena paBHel 24cm? u 84cm?, a uHa
ux obmiero pedpa 4cm. Haiiaure o0beM napaiienenumesa.

1) 840 2)10290  3)504  4) 210.

20) O6pasyromas KOHyca paBHa 14CM M COCTaBIISET C IIOCKOCTHI0 ocHOBaHMs yroa 30°.
Haiinute 06beM KoHYca, cunTas = 3.

1)3840  2)1029 3)5184  4)648.

Bapuanr 13
1
1)Borunciaure -2:-1253 — 0,99
1)10,9 2) -11 3)9,1 4) 9.
61,4-
2)YIpoCcTUTE BhIPAKCHUE =07

2) 6*1 2)2 3)0,7 4)6°%
3)¥Ynpoctute Beipaxkenne logs 3 + logs 35 - logs 5

1) -1 +logs 5 2) -2 3)0 4) logs 21.
4)HaiinuTe 3HaYeHHE  Sin @, €CIIU COS @ = ? no0<a<m

5 V1o 4)@
4 4

10
D 2); =%

5) YnpocTute Beipaxkenue -4sin‘o, +15 — 4c0s%a

1)11  2)1+8sin?a  3)1+8cos’a  4)09.
6) Vkaxure mpOME)yTOK, KOTOPOMY TIPHHAICKHUT KOPEHb ypaBHeHusT V4x? — 81 = -x
1) [5:36] 2) (02) 3)(37:40]  4) (—o0;=7].

7) Pemrnte ypaBHeHHEe COS X = -\3/2



D 2)0 3) + 5?” +2nn,neZ 4)m + 2nn,neZ

0,1x-1
8) YkaxuTe mpoMexyToK, KOTOPOMY IPHHAIICIKUT KOPEHb YPaBHEHHS (E) =36

1) [-14;,0) 2)[0;1) 3)[L;4)  4)[4:6).
x+3 >O
x+2)(x—-2)"

1) (-o0;-8] U (%; 2) 2) [-3;-2) U(2;+0) 3) (-0;2)  4) (-00;-8) U (2; +0).

9) Pemute HEpaBEHCTBO

10) Haiigute MHOXECTBO 3HaUCHHH QyHKIMKH Yy = Sinx — 1/2
1) [-3/2,1/2]  2) (-oo5+e0)  3)[-2;0]  4)[0;2].
11) Haiizure npoussoanyto Gpynxiuu f(x) = (—3x — 4)7°
1)-18(3x—4)> 2)6(3x—4)> 3)18(-3x—4)"7 4)(3x—4).

12) Yxaxure neppoobdpasnyto pynxmun f(X) = 5x* — 2x2 + x
1) x> —(2/3)x3 + (1/2)x?) 2) x*-x Px*-2x+x  Hx-x*+x

13) Pemute paBuenue log, x + log, 7=log, 112

1) 15 2)5 3)4 4) 16.

14)HaiiuTe TOUKY MakcUMyMa (yHKINH y = 4X — X2
1) 4 2)2 3) -4 4) 1.

15)Haiiaure quaroHasu MpsMOYroJbHOTO MapauiesenuIie/ia mo TpeM ero u3MepeHusm: 5; 6; 7
1) 19 2)V110 3) 121 4) 36.

16) Berunciute miomiaas Gurypsl (S), orpanudenHoi muausMu y = -1 —x3, y=0,x =0, x = -1.
1)1 2)2 3 A1

17)Vkaxure obnacts onpenenenus Gpynkimn y = loggs(x* — x).

1)(-3;+o0) 2) (-00;0)U(1;+0) 3) (3;+) 4) (0;3).
8—4x
18) Haiinute Hanbosbliiee 1e10e pelieHne HepaBeHCTBA (%) -1<0.

N1 21 32  4)0,

19)[nomany ABYX rpaHei MpAMOYTroIbHOTO Mapaiienenuneaa paBHbl 25¢M? u 55¢M?, a 1yuHa
ux odurero pedpa Scm. Haligute 06beM napasuienenunena.

1) 240 2)120  3)275  4)4500.

20) OG6pasyronias KOHyca paBHa 187M U COCTABIISIET C MIIOCKOCTHIO OCHOBAHMUS yroa 45°,
Haiinure 00beM KoHYCa, cunTas m = 3.

1) 3804 2)2187  3)2192  4) 1627162
Bapuanr 14

1) Beruncimre  3*27%3 43
1)0 2)3 3) 12 4) 4.

7-12

2) YupocTtuTte BhIpaKeHUE —r



6) 49 2) 7 3) 734 4) 772,
3)¥Ymupoctute Beipaxenue log, 4 + log, 16 —logy2 8

1)1/2 2)5 3) 8log, 5 4)9.
4)Haiigute 3Hauenue cosa,ecnmsina=-12 u n<a < 3?71
1) -0,6 2)\N3/2  3)\2/2 4) 0,36
5) YipocTure BeIpaxeHne -7C0s%0 + 7 - 7 sino.
112 2)24 3)27 4)0.
6) Pemute ypaBHenue 2 cosX = -1.
1) £2n/3 +2nn, neZ  2) g 3) g +2mn,neZ 4) mn,neZT) YKaKUTE MPOMEKYTOK,
KOTOPOMY HPHHAUIEKUT KOPEHb ypaBHeHHs VX — 6 = x-3.
1) [1,5;9]2) (3;10;)  3) Her perueHust 4) (—oo0;—2].

8) Vkaxkure npoMexyToK, KOTOPOMY NPUHAJIEKUT KOpeHb ypapHenus (12)3%F5= (144)1,

1) [-14;0) 2)[0:1)  3)(0:11) 4) [-4;6).
(4x—-1)(x—2)
9) Pemnre HEPABEHCTBO s >0.

1) (-oo;-Z)U[é; 1) 2) [1/4;+o0) 3) (-00;-2) 4) [1/4;2] U ( 8;+0)

10) Haiinute MHOKECTBO 3HaYeHUH QyHKIMU y =sin X — 1/4.

1) [3;1] 2) [-5/4;3/4] 3) [-1;1] 4) [-3;-1].
11) Haiimure npoussoanyio gpyaxuuu f(X) = (2,5x + 5)72,
1) -5(2,5x + 5)3 2) 0,5x+5 3)8(7 —2x)*  4) (7 — 2x)2.
12) Ykaxwure nepsoodpasnyio pynkuun f(x) = 12x11 +8x"+ 1.
1) x%+ x*—x 2) x4 x8+x 3) 2+ 12x2 4) 11x%+72x.
13) Pemnre ypaBHenue 2 log, x + 8log, x=10 log, 3.
1)8 2)9 3) 18 4) 3.
14) Haiiute Touky MakcuMyMma QyHKIME y = -2X2 + 3X+6.
1) 1/2 2) 1/25 3)-2 4) 3/4.
15)Haiinure quaroHaiy mpsMOyroJibHOTO HMapajliesIeuie/ia Mo TPeM ero u3MepeHusm: 3;4; 2
1) V29 2) 42 3)21 4)12.
16) Boruuciute miomans Gurypsl (S), orpaHudeHHON MuHUAMU Y = X2-9, y=0,x=1,x =2.
1) 65/3 2) 65 3)20/3 4) 62.
17)Vkaxkure 06nmacts onpenenenus QyHkuun y =logg s(x + 2x%).
1) (-o0;-1/2)U(0;+0)  2) (-2;+0) 3) (2;+00) 4) (1/2;2).
18) Haiiute HauMeHsbIee 1ienoe pemenne HepaseHcTa (2/3)213% —1 < 0.
11 2)0 3)-1 4) 2/3.

19)[Tnomaay ABYX TpaHel MPAMOYrONBHOTO Mapajieenurena pasasl 121am? u 44am?, a nmiHa
ux obmiero pedpa 11am. Halinure o0beM napanienenunesa.



1) 676 2)176  3)484  4)169.

20) JlnameTp ocHOBaHHS KOHYca paBHa 16cM. OGpasyroras KOHyca COCTAaBIISET C IUIOCKOCTHIO
ocHoBanus yron 45°. Haiinure o6beM KOHyca, cuuTas w = 3.

1) 17 2) 27 3) 24 4) 512
Bapuant 15

1
1)Boruncaure 6 - 814.

1) 3 2)6 3)1 4) 10.

Y S
NMPOCTHTE BBIPAKCHHE —— .

2) 169 2) 131 3) 100 4) 0.
3)Yupocture Boipaxenne 410g; /3 3 -logs 7-log3(%)

1)1/4 2)-4 3) 8log, 5 4) 0.
4)Haiigure 3HaueHHECOS a, ecau sina = -\2/2 u m < a < 3m/2.

1) \2/2 2) \2/2 3) 1/2 40
5) YipocTure Beipaxenne -Cos? 3a + 3 - sin? 3.

1)6 2) -6 3)2 4) 0.

6) Pemnte ypaBHeHne 2C0SX = -\2

1) +3m/4 +27n, neZ 2)% +27n 3)§+2nn,nez 4) tn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY IMPHHAUICKUT KOPEHb ypaBHeHnst V169 — 12x2% = -x

1) [-5; 0]2) (-1,0) 3) (-2;10) 4) (—o0;—8].
1\~ x—1/3
8) YkaxuTe mpoMexyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (4—9) =712,
1) (-25;-11) 2)[-1,0) 3)[-2; 5) 4) (8;28).
9) Pemute HepaBEHCTBO (ZX%)SHZ) <0.
1 1
1) (or2UEs1) D) (02l 3)(oor2)  4) (<0i5) U (2i0).

10) Haiiaute MHOKEeCTBO 3HaYeHHI QyHKIUH Y = cOS X — 1/6.
1) [3;1] 2) [-7/6;-5/6] 3) (-1;4) 4) [-3;-1].

11) Haiinure npoussoanyto pynxmuu  f(X) = (0,5 — 2,5x)*.

1) -10(0,5—2,5x)3 2)-8(5—-2x)"% 3)8(5-2x)% 4) (7 —2x)2.
12) Yxaxure neppoobpasnayro ¢pyrxmuu f(X) = 5x* + 4x>— 4.

1) x>+ x*— 4x 2) 2x%+ 4x* 3) 2+ 12x2 4) x>+x*.
13) Pemnte ypaBHenue log; 2x + logz 3x = logs 24.

1) -2 2)4 32 4) 0.



14) Haiinure Touku MakcumyMma GyHKIHU y = 4 X — 22,

10 2) 2 3) -2 4) 1.

15)HaiinuTe quaroHaiy mpsiMOYroJbHOIO MapauIesCIUIIe a o TPEM ero u3MepeHusm: 1; 4; 3.
1)- 5v2 2) \26 3) 35 4) 15.

16) Beruucnute miormaas Gurypsl (S), orpaHHUEeHHON JUHUSIMHA y = —60X, y =0, X = - 2.
1) 12 2) 22 3) 48 4) 62,

17)Vkaxwute 00nmacTh onpenenenus pynkunn y =logy s(4x — 28).
1) (0;0)U(2;40)  2) (T5+0)  3) (25+00)  4) (0:2).
—-2x—-1
18) Haiigute HanboIbIIIee 1I€JI0€ PEIIEHNE HEPABEHCTBA (E) -1>0.

1) (-o0; -1/2] 2)-1 31 A2

19)[Inomany AByX rpaHeii NpAMOYTroIbHOTO Mapajienenunena papasl 21am? u 81am%, a nmna
ux obmiero pedpa 3am. Haiinute o6bem mapaienenumesa.

1) 513 2)567  3)413  4)270.

20) JInameTp ocHOBaHMsI KOHYyca paBHa 14cM.’ a BeicoTa 6¢M.. Haitnute 00beM KoHyca, cunuTas
m=3.

1) 4 2) 12 3) 294 4) 8.

BapuanTt 16

3
1)Berunciaure 162 — 16.

1)19,84 2) 31,84 3) -8 4)12,64.
2)YIpoCcTUTE BhIPOKCHUE i/—O,ZS *i/—0,125 *i/—O,S

7) -0,5 2) 0,25 3)0,5 4) -0,25.
3)Vmpoctute Beipakenne g x =2lg 3 - 4lg 2

1)72 2)82 3)8log,5  4)9/16.
4)Haitnute 3HaueHune cosa, ecmusina =-03 u w < a < 3mw/2.
1) -\91/10 2)V71/10  3)8/10  4)0,36

5) YrpocTuTe BhIpaskenue 3€0s? 3a -4 + 3sin? 3.

1) 4 2)5 3)-1 4) 12
6) Pemnte ypaBuenue tg(x + 2) =-1.
1) -(m/12) —(2/3)+(xn/3)  2) —g 3) —g -2+nnneZ  4) mnneZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY TPUHAUIC)KUT KOPEHb ypaBHEHUST V56 — 6X? = -X.
1) [0; 2]2) (-4;0) 3) (0;2) 4) HeT KopHei
8) YKaKHTe POMeXKYTOK, KOTOPOMY TIPHHAIUIEKUT KOpeHb ypasHennst (1/4)V¥1= 431

(12 2)[0:1) 3) [-o0;-4) 4) [4;6).

2x—8
9) PemmTe HEpaBEHCTBO = <0.
X



1)(-34)  2[1U41)  3)(5-2)  4) (-0i5) U (-2; 9,
10) Haiinute MHOKeCTBO 3HaYeHUH PyHKIMU y = 2cos X +1/2 .
1)[-1,5;25]  2)(-o3t0)  3)[-1;1,5]  4)[-3;-1].
11) Haiimure npoussoanyio gpyaxiuu f(X) = (=6 + 7x) %,
1)-28(=6—7x)"> 2)-8(7—2x)> 3)8(7—-2x)° 4)(7-2x)%
12) Ykaxwure neppoodpasnyio dyrknun f(X) = x* —4x - 4.
Dx3/3-2x2-4x  2)2x*+4x* 3)2+12x° 4) x%+x*,
13) Pemnte ypaBuenue logs x - log; 4= logs 28.
1) 112 2)3 3)9 4) -1.
14) HaiifuTe TOYKH MUHAMYMa QYHKIHH Y = 2X° — 2X.
1)0 2)1/2 3) -2 4) 3.
15)HaiiauTe quaroHaau mpsMOyroJbHOTO Mapauiesenurea mo TpeM ero usMepeHusm: 3; 2; 7.
)5 2) 62 3)3 4)\24.
16) Berunciute miomans GUTypsI (S), OrpaHIYeHHOM TMHUAMA y = 2X°,y =0, X =2, X = 5.
1) 82 2) 72 3)78 4) 81

17)Ykaxwure 001actb onpenencuus Gyukuun y =log;(3x + 3).
1) (-1;4+00) 2) (-2;t0)  3) (2;t0)  4)(0;2).

2x/15 3
18) HaiiguTe HauMEHbIIIEE 1IeJI0€ PEIICHUE HEpaBEeHCTBA (g) <6
1) (-0;37,5)  2)(-L5+0) 31 4)2

19)[Tnomaam ABYX TpaHeii MPAMOYTrONBHOTO Mapajieienurena pasusl 729 qv? u 541m2, a
JUIMHA UX obmero pedpa 9am. Haiinure o0beM napanenenumnesa.

1) 567 2) 576 3)429  4)4374

20) Bricota KOHyca paBHa 7¢M ,a 00pa3yrolias COCTaBISIET ¢ IOCKOCTHI0 OCHOBAHHUS YOI 450,
Haiinute o6beM KoHyca, cuntas m = 3.

1) 729 2) 129 3) 429 4) 343
Bapuanr 17
1) Beruncnure (4/49)'3/2 + 0,75

1)15,875 2)0,186 3)5 4) 43,625.

2) Ynpocture Beipakerue (1070 * 100 © )3,
1) 0,0001 2) -100 3)10 48 4) 10%.

3) Haiigute 3Hauenne Boipaxenue logs (81 * a), ecnm logs a = -3
1)2 +2log;2 2)2 3)-22 4)1.

o . 3n
4)Haiinute 3HaueHnecos a, ecnu sina =-12/13 u n < a < -



1)-5/13  2)5/13 3113 4)=

5) Vipocture Bepaxerne -4sin®2o +17 — 4cos? 2a.
11 2) 2cosa 3) 13 4)-9.

6) VKaXHTe IPOMEKYTOK, KOTOPOMY TIPHHAIUICKUT KOPSHb ypaBHeHus V128 — 4x2 = -2x.
1) (-5;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pemnte ypaBuenue  sin 2x = -\3/2.

1) (D™n/6 +mn/2,neZ  2)~  3)+2mnneZ 4) mtn,neZ.

8) YkaxkuTe MpOMEeKyTOK, KOTOPOMY NPHHAJIEKUT KopeHb ypasHeHus (1/6)3*T1=1/36.

D[40 2)[0:1) 3)[L4) 4 [46).

(x=2)(x+ 1)> 0

9) Pemnte HEpaBEHCTBO —

1) (2+0) [LUGHD) 3 (w3) 4 (w52) UG 3],
10)Haiiaure MHOXKECTBO 3HAUCHUN QYHKIMU Y =3 sin X+ 4.

D3 2) (ooste)  3)[157] 4 [-55-3].
11) Haiinute npoussoanyro gpynxmuu f(x) = (11 — 0,5x) 7%

1D3G+3x? 2)9(G+3x)? 3) 2(11-0,5%x)"°> 4)-20(11 — 5x)3.
12) Yxaxure neppoobpasnyto pynxmuu f(x) = 7x° — 6x.

1) x'-3x2 2) 6x+ 2 3) x3+ x? 4) x>+ x — 4x.
13) Pemute ypaBHeHUE log,, (12x +3) =log, 3 + log,2
1)0 2)1/4  3)15 4) 12.
14)Haitnure TOUKy MUHEMYMa (BYHKIHH Y = -X>+ 2X+3.
1) -4 2)1  3)4  4)345.
15) HaiiauTe AnaroHamy OpsMOYTrOJIbHOTO MapajielenuIiesia o TPeM ero u3MepeHusm: 2; 4; 5.
1)2 2)3V5  3)4 4)9.

16) Brruucnure miomans GUrypsl (S), orpaHUYeHHON THHUAME y = - X2+ 9, y = 0.
1) 16/3 2) 32/3 3)11 4) 36.

17)Ykaxute 06macth onpenenenus Gynkuun y =logs (x? — 2).
1) (0 N2)U(V2iH0)  2) (ko) 3) (dit)  4) (0:4).

18) HaiiuTe HauMeHkbIIIee 1Ie/I0e pellleHne HepaBeHcTBa 67X 12 >1
1)-0<x<3 2)-;0o<x<3 3)4<x<8 4) x > -12/7

19)[nomany ABYX rpaHei MpAMOYTroIbHOTO Mapaiienenunena papas 51em? u 24cm?, a aymuHa
ux oburero pedpa 3cm. Haligute o6beM napasuienenunena.

1)540  2)290  3)408  4)210.

20) O6pasyronias KOHyca paBHa 8CM H COCTaBIAET ¢ IIOCKOCThIO ocHoBaHus yron 30°. Haitaure
0o0BbeM KoHyca, cuuTas 7 = 3.



1)2000 2)192  3)2187  4)648.

BapuanT 18
1)Berauciure  62*(1/6)°-216°
1)0 2) -5/6 3) 35/36 4) 36
2)YpocTuTe BBIPOKCHUE 2;:(1)2
11,7 2) 2,71 3) 10 4) 0.

3)Ympocture Boipaxkenuelog, ,, 4 3log; ,, 2 + log /, (%)

1) log, 30 2)0 3)1/2 4)2
4)Haitnute 3HaueHuesin @, ecnmu cosa =3/4 u 3n/2 < a < 2w

1) -7/4 2) \7/4 3) 1/4 4) %
5) Yipocture BepaxkeHne -5c0s%3a +7 -5sin? 3a.

12 2)3 3)-5 4) 5.
6) Pemute ypaBHeHune cosx = -1.

1)+ 2?" +2mn,neZ  2)7 3) ~ +27n,neZ 4) 1 + 2mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY IPHHAUICKUT KOpeHb ypaBHenus: V—40 + 9x2 = -x.

1) [-3;—2]2) (35;37) 3) (-2;0) 4) (—o0; — 4).
3x+2
8) YkaxuTe MpoMexyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (Z) =222,
1) [-3:-2] 2) (0;2) 3) [-o0;-4) 4) [4;6).

5x+2
9) Pemute HEpaBEHCTBO Pl 0.
X

1) (0-04)U(=1/8;+0)  2)[-2)U (I3+0)  3)[-31]  4) (-0;5) U (-2,

10) HaiiauTe MHOKECTBO 3HaYCHHI QYHKIUK Yy = 2Sin X — 2.

1) [3:1] 2) (-00;+0) 3) [-4,0] 4) [3;-1].
11) Haiimure npousBoanyro Gpynkiuu f(X) = (4 + (1/2)x)7°

1) 2(4+ %X)S 2)-3(4 + (%)x)_7 3)8(4—2x)3  4) (4 + 2x)2.
12) Vkaxute neppoobpasayto dynkmun f(X) = 4x3 - 7x4-3 x? +2.

1) x5-3x*/4 - x3/342x  2) 2x%+ 4x* 3) 2+ 12x? 4) x*- (7/5)x° =3+ 2x.
13) Pemnte ypaBHenue logq, 2 +log,x = 1

1)7 2) 1/64 3) -64 4) -1/64.



14) Haiimute Touku skcTpemMyMa pyHkimn y =(1/5) x° — 4x2,

1{-30} 2) {0;2} 3) {9;11} 4) {-9;-3}

15)HaiiiuTe quaroHaiy mpsMOYTOJIbHOIO Mapaulesenuiieia o TpeM ero usMepenusam: 2; 1; 6
1) 56 2) 10 3) V41 4)31

16) Berunciute mwiomans Gurypsl (S), orpaHHdeHHOM TUHUAMU y = 2X%- 4,y =0,x =0, x = -1
1)8 2)2 3)2/3 4) 10/3

17)Ykaxute o6macth onpenenenus Gpynkmun y =Ig(x? - 6x +5).

1) (-00;0,5)U(2,5;+0) 2) (-2;+o0) 3) (2;+00) 4) (-3;3).
3 1-2x 5
18) Haiigute HanboIbIIIEE 1I€JI0€ PEIIEHNE HEPABEHCTBA (E) >( 5)'3

1) (-11;0) 2) [-1;+00) 3)1 4) (-1;1)

19)[Tnomamm ABYX TpaHeli NPAMOYTOIBHOTO Mapajuleslenuiena pasusl 78am? u 93am2%, a amHa
ux obmiero pedpa 3am. Haiinute o6bem mapauienenumenaa.

1) 640 2) 1344 3) 2418 4) 864,

20) O6pasyrolas KOHyca COCTaBJISET C TIOCKOCTHIO OCHOBAHHUS YTOJI 450,,Z[I/IaMeTp OCHOBaHHUS
paBeH 12 nM. Haiinute o0bem KoHyca, cuuTas T = 3.

1)46 2) 192 3) 64 4) 216

Bapuanr 19

1
1)Boruucnure 2+ 83+ 11.

1)134 2) 15 3) 39 4) 101.
1723
2)YIpocTuTe BhIpOKCHUE s
1)0,171 2)1 3) 17 4) 0,17

3)Ympocture Beipaxkenue logq,; 7-log; 1/7.

1)-2-log; ;10 2)1 3) 8log, 7 5 4) 2.
4)Haiinute 3HaueHuesin a, ecmucosa=0,8 u 0 < a < %

1)3/5 2) -3/5 3)0,2 4) 2/5
5) Vnpocture Beipaxkerne (2/3)c0s? (x/2) — 3 + (2/3)sin? (x/2).

1) 1 + cos’x 2)-2,5 3)-7/3 4) 12.

6) Pewnte ypaBHeHne ctgx = V3.
1) /6 + mn,neZ  2) g 3) g +2nn,neZ 4) mn,neZ



7) YKaxuTe MPOMEKYTOK, KOTOPOMY IMPHHAUICKUT KOPCHb ypaBHeHusT V216 — X2 = -x.

) [5:36] 2@537) 3 (1L-8)  4) (—o-2].

1 \2x-1 5
8) YkaxuTe mpoMexyToK, KOTOPOMY MPHHAIJICIKUT KOPEHb YPaBHEHHS (E) =(13)

1) [-4:0) 2)[0:1) 3) [--1:4) 4) [4:6).
— 3 >
(x-1)(x+1)

1) (oo )U(5+00)  2)(22)  3) (oer-l)  4) (-o0-1) U (-257).

9) Pemnte HEpaBEHCTBO

10) Haitinure MHOXecTBO 3HaYeHUH PyHKIMU y = 3cos x — 1/2.

DI 2)[-31] 3)[-11] 4 [-35; 2,5].
11) Haiimure npousBonnyto Gpyrkimu  f(X) = (-2x2 +3x -1)°

1) (-12x +9)(-2x*+3x - 1)>  2)-8(6—2x)* 3)8(6 —x)® 4) (7 — 2x)2.
12) Yxaxure neppoobpasnyro ¢pynxmuu f(X) = 3x + 3x2-3.

DSHGMA) K +4 ) x3+HGMA) A +4Ax 32+ 122 4) 32)x+x3 3k
13) Pemmte ypaBuenune logg 1(5x + 2) - logg 1 2 = log 1 6.

14 2) 2 3)4,4 4) 20.

14) Haitute Touku Muaumyma Gysxiuu y = (1/4)x* — 1/8x.
10 2) 12 3) -2 4) 1/ 2.

15)HaiiauTte quaroHaau mpsSMOyrojbHOTO Mapauiesenue/a mo TpeM ero usMepenusim: 3; 4; 1.
1) 5V2 2)5 3) V26 4) 2.

16) Berunciute mwiomaas GuTyps! (S), orpaHHdeHHOM THHUAMA Y = 16 X2, y =0, x =-3,x = 1.
1)8 2) 22 3) 54= 4) 8.

17)Ykaxute 06macth onpenenenus Gynkuun y =logs (25 — x2).
1) (-5:5) 2)(-2+0)  3) (25t0)  4) (0:2).

18) HaiiuTe HaMeHbIIEE IIeNoe penenre Hepasenctea (1/9)%%> < 1/81.
1)0 2)3 3)4 4) 2.

19)[Tnomaam ABYX TpaHeii MPAMOYTONBHOTO Mapajielenunena paBHsl 6251m2 u 1251m2%, a
JUInHA UX obmero pedpa 251m. Haiinute o6bem napasuienenumnesa.

1)645  2)2645 3)1029  4) 3125,

20) O6pasyronias KOHyca paBHa 24CM 1M COCTABJISET C TIOCKOCTHIO0 ocHoBaHus yroi 30°.
Haiinute 06beM KoHyca, cuntas m = 3.

1) 36501  2)5184  3)240v2  4)3648.

Bapuanr 20

1
1)Berancnure 4- (ﬁ)Z +5.



1)135 2) 23 3) 19 4) 6.

16—3/2
2)YIpoCTUTE BhIPOKCHUE P
8) 0,17 2)1 3) 1/4 4) 17
3)Yupocrure Boipaxenne ( 1/2) * 10/9%
1)10 2)1 3)8 4) 15.
4)Haiinute 3HaueHuesina, ecnmu cosa =-12 u n/2 <a <m
1) 3/5 2) -0,6 3)-\32  4)2/5
5) Vnpocrture Bepakenne 1-sin?x + 7sin? x +6 cos?x
1)-8 2)-2,5 3)7 4) 12.
6) Pemnte ypaBueHne 2 cos2Xx =+/3
1) /3 + mn, neZ 2)% 3)§+2nn,neZ 4)i%+nn,n62
7) YKaxuTe MPOMEKYTOK, KOTOPOMY IPHHAUICKUT KOPCHB ypaBHeHHsT V44 — 3%? = -x.
D334 3210 4 (o2l
8) YkaxuTe IIPOMEKYTOK, KOTOPOMY IIPHHAIEKHUT KopeHb ypapHenus (0,5)°* %= 0,25
1) [-4,0) 2) [0;1) 3) (-o0; 2) 4) [-4:-2).
X+2
9) Pemnre HEpPAaBEHCTBO DD > 0.
1) (2; +00) 2)(-22)  3)(wld) 4 (eosr1) U (25).

10) Haiinute MHOKECTBO 3HaYeHUH PyHKIMU y = 5sinx— 1/2.
1) [-55; 4.9] 2) [-3:1] 3) [[1:1] 4) [-3;-1].
11) Haitaure npomssoanyio ¢pyakmmn  f(x) = In(x?-2)
1) 2x /(x*-2) 2)2(2-2x)%  3)8x 4) (3 — 2x)2.
12) Yxaxure neppoobpasnyio pyuxmuu f(X) = x2 +2x%+ 1,
1) x+(2/3) x3 +x D) x3-x2+4x 3)2+12x2 4 xP+xA
13) Pemmte ypaBuenne log,;(12x — 7) - log, 1 3=1og,; 6.

1) 15 2)22 3)155 4) 2,08.
14) Haiinure Touku MmuauMyMa GyHKmun y = (2/3)x3 — (1/2)x.
1)-1 2)1 3)-2 4)1/2.
15)HaiiauTte quaroHamu MpsMOYToJbHOTO MapauieseuIie/a mo TpeM ero u3Mepenusim: 1; 3; 2.
1) 5v2 2)5 3) V14 4) 11.
16) Berunciute miomaas GUTYPE (S), orpaHHdeHHOM THHUSIMA y = —4x% +4, y = 0.
13213 2)22 35, 4)8

17)Ykaxkute obnacth onpenenenus Gynkuun y =log;4(—0,5 + 2x2).
1) (-0;=0,5) U (0,5; +) 2)(-2;t0)  3) (25t0) 4 (0:2).



18) Haiinute Haumensblee 1enoe pemenue Hepasenctna (0,2) 472X >0,04.
1)0 2)-3 3)1 4) 4.

19)[Tnomaam ABYX rpaHeil MPAMOYTrOILHOTO Mapajiieenunena papusl 12am? u 421m%, a aiuHa
ux obmiero pedpa 6M. Halimnre o6beM mapaienenumnesa.

1) 84 2)2645  3)1029  4) 1260.

20) O6pa3yromas KoOHyca COCTaBIISIeT ¢ IIIOCKOCThIO OCHOBaHUS yroi 45°, Beicota paBHa 12¢M.
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1) 6501 2) 2501 3) 1728 4) 512.
Kputepun ouenku padorsl

1 3a0anue: CtenieHb C pallMOHATIBHBIM MOKa3areneM — 1 6aJun
2 3a0anue: CTeneHb ¢ pallMOHAIBHBIM MOKa3areneM — 1 famn
3 3a0anue: CpoiictBa gorapudmuueckoit pynkuuu — 1 6amn
4 3a0anue: OCHOBHBIEC TPUTOHOMETpUUYECKHE GOpMYIbI— 2 DaJlia
5 3a0anue: OcHOBHBIEC TPUTOHOMETPpUUECKHIE (POPMYIIBI—2 DaJsiia
6 3adanue: PenieHue TpUrOHOMETPUUYECKUX ypaBHEHUN— 1 6am
7 3a0anue: PelieHre nppallMOHAIIbHBIX YpaBHEHUK— 2 OaJsia
8 3a0anue: PenieHue nokasaTenbHbIX YpaBHEHU — 2 0aJuia
9 3adanue: Meto UHTEpBANIOB - PellieHne uppalnroHanbHbIX ypaBHEHUN — 1 0asw
10 3a0anue: CBoiicTBa TPUTOHOMETPUUYECKUX QyHKIHHN — 1 a1
11 3a0anue: Beruncienne mpou3BOIHBIX - 1 6ami
12 3a0anue: Haxoxnenue neppooOpa3Hoit pyHKiuu — 1 6asi
13 3a0anue: Pemenue norapu@mMudeckux ypaBHeHH — 1 6asun
14 3a0anue: HaxoxaeHue MakCUMaJIbHOTO U MUHUMAJIBHOTO 3HAYeHUH HyHKIUK — 2 Oasiia
15 3a0anue: CpoiicTBa Ten B ctepeoMeTpun — 1 6as
16 3a0anue: 11nomans KpUBOJMHENHON Tpanenuu — 3 0asia
17 3a0anue: Iloctpoenue rpaduka sorapupmudeckon GpyHKnnnm — 3 6asia
18 3a0anue: Penienne noka3aTeabHbIX HEPABEHCTB - 3 aJlia
19 3a0anue: MHOrOrpaHHuKH - 3 6aJlIa

20 3adanue: Tena Bparienus - 3 6aia



Pexomengauuu 11t mpoBepKH (NMPOBeAeHNs) IK3aMEeHAIIMOHHOT0 TecTa

Tect cocrout u3 20 3amauuii.

3aaHus copepakar 1o 4 BapuaHTa OTBETOB, IPUUEM KaXK/IbIil BOIIPOC UMEET TOJIBKO OJUH BapUaHT

NPaBUIBHOTO OTBETA.

MakcumansHblil 6am1 3a Tect — 35.

0 —14 6amnoB - «2» («HEyIOBICTBOPUTEIHHO)
15— 19 6amnoB - «3» («yIOBIETBOPUTEIHHOY)
21 — 29 6amnoB - «4» («XopouIo»)

30 — 35 6amnoB - «5» («OTIAUIHOY )






