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1.0BIIASI XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBbBI

OBIIEOBPA3OBATEJBbHOM YYESHOM JUCIUIIJIAHBI
OVYI.03«-MATEMATUKA»

1.1. Mecro o00meoOpa3oBaTe/ibHON Y4YeOHOHl  JMCHUIUIMHBI B CTPYKType OCHOBHOM
npogeccuoHaIbLHOMH 00pa30BaTeIbHONH MPOrPaMMBbI

Oo6meobpazoBarenbHas yueOnas nuciuummaa OY .03 «Marematnkay sSBIsSETCS 00s3aTeIbHON
9acThI0 0011e00pa30BaTEIHLHOTO UKIA 00pa30BaTENbHOI IporpaMMel B cooTBeTcTBUN ¢ DT'OC
no cremuambHocTH 35.02.16 DxcmumyaTanus W PEMOHT CENbCKOXO3SHCTBEHHOW TEXHUKH H
000pyIOBaHUS.

1.2. Ileap M IUIaHHPYeMble pe3yJbTaThbl OCBOECHHsSI 001Ie00pa3oBaTeIbHOIN Yy4ueOHOI
AUCUMIIHHBI:
Oco0oe 3HaueHne AucuuIUIMHa nMeeT npu popmuposanuu U pazsutun OK u I1K.

IMnanupyemsbie pe3vabTATHI 00YYeHUSHA
O01mue KoMeTeH MU py pesy y

Oomue JucuunjnHapHble

OK 01 Bei6upats - TOTOBHOCTB K TPYAY, -BJaJICTh METOJAMH JOKA3aTEIbCTB,
criocoObI peleHus 3a/1a4  |0CO3HAHUE IIEHHOCTH AITOPUTMaMU PEIICHUS 33714,
podeccruoHalIbHON MacTepcTBa, TpyAoiaodue;  [yMeHue GopMylnpoBaTh
eI TEILHOCTH - TOTOBHOCTB K aKTUBHO oTpeIeNIeHN s, aKCHOMBI U TEOPEMBI,
[MPUMEHUTEIEHO eI TEILHOCTH MPUMEHSATH UX, TPOBOJIUTH
K pa3JUYHBIM KOHTEKCTAM [TEXHOJIOTHYECKON 1 TOKAa3aTeJIbHbIE PACCYKICHUS B XOJI€

COLIMAIbHOMI pEelIeHUs 3a/1ay;

HaMpaBJIECHHOCTH, - YMETh ONIEPUPOBATH MOHATUSIMH:

CIIOCOOHOCTH MHUIIMUPOBATD, |CTETIEHb YUCIIA, JIOTapu(dM dHca;
[JIaHUPOBATh U YMEHHE BBITIOJIHATH BHIUMCICHHE
CaMOCTOSITEJILHO BBIMIOJIHSTh [3HAYCHHM U TpeoOpa3oBaHus

TaKylo JAeSTeIbHOCTD; BBIPAYKEHUI CO CTENEHAMHU U

- HHTEPEC K Pa3IuYHbIM morapudmamu, peodpa3oBaHus
chepam npodeccuoHaNbHON |IPOOHO-PAIMOHANIBHBIX BBIPAKECHHUIA;
NesITeNIbHOCTH, - YMETb ONEPUPOBATH MOHATUSMU:
OBnajieHre yHUBEPCAIbHBIMU|pAallMOHAIbHBIE, UPPALIMOHAIILHBIE,
yueOHBIMU MMO3HABATEIbHBIMU[IIOKA3AaTEIbHbIE, CTETIEHHBIE,

NelCTBUAMU: morapudmuyeckue,

a) 0a30BBIC JIOTHYECKUE TPUTOHOMETPUYECKUE YPAaBHEHUS
elCTBHS: HEpPaBEHCTBA, NX CUCTEMBI;

- CAMOCTOSITEIILHO - YMETb ONIEPUPOBATh MOHITUSIMH:
(dbopmynupoBaTh U (byHKIUS, HeTTpepbIBHAs QYHKIU,
AKTyalIM3HpoBaTh NpobIeMy, [IPOU3BOHAs, IEPBOOOpa3Has,
paccMaTpuBaTh €€ OTIpe/IeTICHHBIM HHTErpall;, yMETh
BCECTOPOHHE; HaXOJIUTh POU3BOHbIE

- YCTaHaBJIMBATh HIIEMEHTAPHBIX QYHKLUH, HCTIONb3YS

CYIIECTBEHHBIN MPU3HAK WU [CIPABOYHBIC MATEPHAIIbI;, UCCIIETOBATh
OCHOBAHHS Il CPAaBHEHHMSI, (B MPOCTEHIINX CIydasiX GYHKIIUU HA
Kiaccu(UKaIuu u MOHOTOHHOCTbD, HAXOUTh
0000IIIEHN; HanOOJIBIINE U HAMMEHBIIINE

3HaYeHUs (QYHKLUI; CTPOUTH TpaPUKH




- ONIPEICINISTh LEeU
IeSITeILHOCTH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU UX
ITOCTHIKCHMS,

- BBISIBJISITh 3aKOHOMEPHOCTH
U IPOTUBOPEYHS B
[paccMaTpUBAEMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTUBHI B

eI TeIbHOCTD, OLICHUBATE
COOTBETCTBHE PE3YJHTATOB
[1eT15IM, OIICHUBATh PUCKH
MMOCJICICTBUM NCATCILHOCTH;
- pa3BUBaTh KPEATUBHOE
MBIIIUICHUE TPU PEIICHUH
PKU3HEHHBIX TTPOOIIeM

0) 6a30BBIC
HCCIIEI0BATEIbCKHIE
IEVCTBHS:

- BJIAICTh HABBIKAMHU y4eOHO-
HCCIIEIOBATEILCKON U
[MPOEKTHOM ACSATEIbHOCTH,
HAaBbIKAMU Pa3peLICHUS
pooseM;

- BBISBJISIT IPUYMHHO-
CJICICTBEHHBIC CBSI3U U
AKTyaJIMN3UpPOBATh 33j1a4y,
BbIJIBUTATh TUIIOTE3Y €€
[pELLICHUS, HAXOIUTh
ApPryMEHTBI 1T
TOKazaTeIbCTBA CBOUX
YTBEPIKIICHUM, 3a]1aBaTh
napaMeTpbl U KpUTEPUHU
pEIICHMUS;

- aHAJIM3UPOBATh
MOJIy4€HHbBIE B XOJ€ pELICHUs
3a/1a4u Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX
TOCTOBEPHOCT,
MPOTHO3UPOBATh UBMEHEHUE
B HOBBIX YCIIOBUSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
[103HABATENbHYIO U
[MPAKTUIECKYIO0 00IaCTH
PKH3HEICATCILHOCTH;

MHOTOYJIEHOB C UCIIOJIb30BaHUEM
arrnapara MaTeMaTU4eCKOro aHAJIN3a;
[IPUMEHSTH IPOU3BOIHYIO IPU
pEILIEHNN 3a]a4y Ha JBU)KEHUE; peliaTh
[IPAKTUKO-OPUEHTHPOBAHHbIE 331a41
Ha HauOOoJIbIIME U HAUMEHBIIINE
3HaUEHUs, HA HAXOXJACHUE TyTH,
CKOPOCTH U YCKOPEHUS;

- YMETb OIIEPUPOBATH MOHATUAMU:
[pariuoHanIbHas QyHKLHUS,
nokasareiabHasi QyHKIUs, CTETIEHHAs
GbyHKIMS, TorapupmMuueckas
(GyHKIMS, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE (QYHKIIUY;
YMEHHE CTPOUTH I'pauKU U3YUEHHBIX
(GyHKIMIA, UCIIOJIB30BaTh rpauKy Npu
M3y4E€HUHU MTPOLIECCOB U
3aBHCHMOCTEH, IPH pEIIeHNUH 3aa4 U3
pyrux y4eOHbIX IPEeIMETOB U 3a/1a4
13 peaJbHOM )KU3HU; BEIPAXKATH
(bopMynaMu 3aBUCUMOCTH MEXY
BEIIMYNHAMU;

- YMETb pEIIaTh TEKCTOBBIC 3a1a4H
pa3sHBIX TUIOB (B TOM YHUCIIE HA
[IPOLICHTHI, JOJIM U 4aCTH, Ha
NBIDKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJIOTH, 3aa4 U3
00J1aCTH ypaBiIeHUs JIUYHBIMU U
ceMEWHBIMM (PMHAHCAMU); COCTABIIATh
BBIPAYKECHUS, YPABHEHHUS, HEPABEHCTBA
1 UX CUCTEMBI 10 YCIOBUIO 33Ja4H,
MCCIIEI0BATh ITOJIyY€HHOE PELICHUE U
OLICHUBATh [1PABJIONIOA00HOCTD
PE3YJIBTATOB;

- YMETb OIIEPUPOBATH NOHATUAMMU:
cpeaHee apupMeTHYECKOe, MeIMaHa,
HanOoJIbIlIee U HAaUMEHbIIIee
3HAUEHUS, pa3Max, TUCIEPCHUs,
CTaHIapTHOE OTKJIOHEHHE YUCIIOBOTO
HaOopa; yMeTb U3BJIEKATH,
MHTEPIPETHPOBATh HHPOPMALHIO,
[PEJCTaBICHHYIO B TAOIMIIaX, HA
uarpaMmax, rpagukax,
OTpa)<arollyl0 CBOICTBA peaJIbHbIX
[IPOLIECCOB U SIBJIEHUH; MPEJCTABIIATH




- YMETb HHTEIPUPOBATH
SHAHUA U3 PA3HBIX
MpEeIMETHBIX 00IacTei;

- BbIIBUT'aTh HOBBIC UJICHU,
[pcajiaraTb OPpUrnHaJIbHbIC
[MOAXOJbl U PCUHICHUS,

U CIIOCOOHOCTH UX
MCIIOJIb30BAHUS B
[MO3HABATEIILHON U
COLMAIBHON ITPAKTHUKE

MH(POPMALIKIO C TIOMOUIBIO TaOIHIL U
Marpamm; Uccie0BaTh
CTaTUCTUYECKHUE JIaHHBIE, B TOM UHUCIIE
C IPUMEHEHUEM I'paUIECKUX
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATUAMU:
CIIy4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIIy4aifHOTO
COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTH C MCIOJIb30BaHUEM
rpauuecKux MeTo10B; MPUMEHSTh
(bOopMYIIBI CTTOKEHHUS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakTel 1 GOPMYIIBI IPU PELLIEHUN
3a/1a4; OLIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHII; 3HAKOMCTBO CO
CIIy4allHbIMU BEJIMYMHAMU; YMEHUE
MPUBOJIUTH PUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

- YMETb OIIEPUPOBATH MOHATUSAMMU:
TOYKa, psiMast, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YIOJI,
CKPEILHBAIOILHECA MIPSIMBIE,
[1apaJuIeIbHOCTD U
[EPIECHIUKYIAPHOCTD MPSIMBIX U
[JIOCKOCTEH, YroJI MEeXAy NPSMBIMH,
YTOJI MEXAY IPSAMOM U INIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH,
[paccTosIHUE OT TOYKHU 0 IIOCKOCTH,
PaccTOsSIHUE MEX Ly IPSIMBIMH,
PaccTOsSIHAE MEX Ty IIIOCKOCTSMU;
YMEHME UCIIOJIb30BATh IIPU PELLIEHUN
3a7iay U3y4eHHbIe (DAKThl U TEOPEMBI
[UIAHUMETPUH; YMEHHUE OLIEHUBATh
pa3sMepbl 00BEKTOB OKPYXKAIOILEro
MUDa;

- YMETb ONIEPUPOBATH NOHATUSAMMU:
MHOTOTPaHHUK, CEUEHUE
MHOTOI'paHHHKa, KYO,
napauleJenune, npusma, Nupamua,
¢urypa v moBepxHOCTb BpalICHUS,
[WIMHAP, KOHYC, 1map, cdepa,
ceueHust (pUrypbl BpallieHus,
MJIOCKOCTB, Kacatomiasics chepsl,




[INHAPA, KOHYCa, TUIOIMIAb
MOBEPXHOCTHU MUPAMHU/IBI, TIPU3MBI,
KOHYCa, IWINHApPA, IJI0MAaas chepsl,
00BbeM Ky0a, IpSMOYTOJIBHOTO
napaiesienune1a, MupaMuIbl,
MPU3MBI, HWIMHAPA, KOHYCa, [1apa;
yMEHUE H300paxaTb MHOTOTPaHHHUKH
Y TIOBEPXHOCTH BpAILICHUS], UX
CEUeHHsI OT PYKH, C IOMOIIBIO
YEepPTEIKHBIX HHCTPYMEHTOB H
DIIEKTPOHHBIX CPEJICTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH
NpaBUJIbHBIE MHOTOTPaHHUKH;

- YMETh OTIEPUPOBATH MOHATHIMHU:
IBI)KEHHUE B IPOCTPAHCTBE, TOI00HBIE
(buryps! B mpoCTpaHCTBE;
MCII0JIh30BaTh OTHOIICHUE TUIOMIA e
MOBEPXHOCTEN U 00BEMOB MOJ00HBIX
buryp npu peueHnu 3aaay;

- YMETh BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YroJl, MJI0LIa/b,
00bEM, IJIOIIA b IOBEPXHOCTH),
MCTIOJIb3Ys] U3y4EHHbIE (POPMYIIBI U
METO/IbI;

- YMETh ONIePUPOBATh MOHATUAMU:
PSMOYTOJIbHAsl CUCTEMA KOOPIUHAT,
KOOPAMHATBI TOUYKH, BEKTOP,
KOOP/AMHATHI BEKTOPA, CKAJIIPHOE
[IPOU3BEICHUE, YTOJI MEXTY
BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOPA Ha YHUCIIO;
HaXOJUTh C IOMOILBIO U3yYEHHBIX
(bopMys1 KOOPJMHATHI CEPEAUHBI
OTpE3Ka, PACCTOSTHUE MEXTY ABYMS
TOUKaMU;

-yMeTb BbIOUPATH MOAXOIAIINUN
M3y4EHHBIN METOJT TS peIlleHUs
3a]1a4u, pacro3HaBaTh
MaTeMaTH4ecKue (pakThl U
MaTeMaTH4YeCKUe MOJEIH B
PUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHE
[IPUBOAUTH MPUMEPHI
MaTeMaTHYECKUX OTKPBITUI




POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HAyKU.

-YMETh ONEPUPOBAThH OHATUSIMU:
OIpEeesIEHUE, aKCUOMa, TEOPEMA,
CJIEZICTBHE, CBOMCTBO, IPU3HAK,
T0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(OpMyIUPOBKHU; YMEHUE
dbopmynupoBaTh 0OpaTHOE U
[IPOTUBOIIOJIOKHOE YTBEPKIACHUE,
MPUBOJNUTH TIPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh METO/T
MaTeMaTHUYeCKON UHIYKIUH;
[IPOBOANTD JJOKa3aTEJIbHbIE
[pacCyXJeHUsI IPU PELICHUH 3a/1a4,
OIICHUBATh JJOTUYECKYIO
[IPaBUJIBHOCTD PACCYXKICHHUI;

- YMETb ONEPUPOBATH MOHATUAMU:
MHO>KECTBO, TTOJMHOECTBO,
oTiepalluy HaJl MHOXKECTBaMU; YMEHHUE
MCII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIN anmapar s
ONMCAHMsSI PeATIbHBIX IPOLIECCOB U
SIBJICHUH IIPU PELICHUH 33/1a4, B TOM
yKcIIe U3 IPYTruX y4eOHbIX
PEIMETOB;

- YMETh ONIePUPOBATh MOHATUAMU:
rpad, CBA3HBIN rpad, 1epeBo, UK,
rpa¢ Ha MJIOCKOCTU; YMEHHE 3a/]aBaTh
U ONUCBIBATh Ipadbl pa3InyHbIMU
crioco0amu; UCIOJIb30BaTh I'padbl IpU
peLIeHUH 3a/1ay;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSIMU: COUETaHUE,
[IepPEeCTaHOBKa, YUCIIO COUETaHUH,
41CII0 IEPECTaHOBOK; OMHOM
HploTOHA; yMEHHE NPUMEHSTh
KOMOWHATOPHbIE (PAKThI U
paccyXJIeHUs Ul PELICHUs 3a/1a4;
-YMETb ONEPUPOBATH NOHATUSIMH:
HaTypaJIbHOE YHCJIO, LIEJI0E YNCIIO,
OCTATOK 10 MOAYJIIO, PallMOHAIILHOE
4KCII0, UPPALMOHAIILHOE YHCIIO,
MHOYECTBA HATypaJIbHBIX, LIENbIX,
palMOHATIBHBIX, AEHCTBUTEIbHBIX
q1CEJl; YMEHUE MCIIOJIb30BaTh




MPU3HAKY JETUMOCTH, HAMMEHBIIHN
0011 1eUTeNb U HAUMEHbIIIEe
o011ee kpatHoe, anroput™ EBkimaa
NpY PELICHNH 33/1a4; 3HAKOMCTBO C
[Pa3TMYHBIMU TTO3UITMOHHBIMHU
CHCTEMaMH CUMCIICHHS,

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHATUSIMH: CTEIICHB C IIEIIBIM
[10Ka3aTeseM, KOPEHb HaTypajabHON
CTETICHH, CTENICHb C PaIIOHAITEHBIM
MOKa3aTeJIeM, CTETIEHb C
IeIICTBUTENBbHBIM (BELIECTBEHHbBIM )
MoKaszaTesieM, Jjorapudm yucna,
CHHYC, KOCHHYC U TaHT€HC
MIPOM3BOJIEHOTO YHCIIA;

- YMETh ONIEPUPOBATH MOHATHIMHU:
TOKIIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPAaBHEHHUU U
HEPaBEHCTB, PABHOCHIILHOCTh
YpaBHEHMH, HEPABEHCTB U CUCTEM,
palMoOHATIbHBIE, UPPALIIOHAIIBHBIE,
0Ka3aTeIbHbIC, CTEIICHHBIE,
norapuMuIecKue,
TPUTOHOMETPUUYECKHUE YPaBHEHHUS,
HEPaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHMs, HEPAaBEHCTBA U
CHCTEMBI C IIOMOUIbIO Pa3IMYHbIX
[IPUEMOB; pelllaTh YPaBHEHMS,
HEPaBEHCTBA U CCTEMBI C
apaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEpaBEHCTBA, UX CUCTEMBI IS
peLIeHNs] MaTeMaTHYeCKUX 3aa4u U
3a7jay U3 pa3IMyuHbIX 00JacTell HayKH
U peaJIbHOM KU3HM;

-yMeTb CBOOO/IHO ONEPHPOBATH
NOHATUSAMU: IpaduK QyHKIUH,
oOpaTHas QYHKIHS, KOMIIO3UIINS
byHKIuMi, TUHEeWHas QYHKIMS,
KBaJpaTHUHas QYHKIUS, CTEIICHHAs
(YHKIUS C LENbIM [T0Ka3aTelneM,
TPUTOHOMETpUYECKHE (QYHKIINH,
00paTHbIE TPUTOHOMETPUYECKHE
(byHKIIMY, TOKa3aTeNbHas U
morapumuyueckas GyHKIUH; yMEHHUE




CTPOUTH TpapuKH (PyHKIIHIA,
BBITIOJIHATH MPE0O0pa30BaHUA
rpauKoB QYHKIIHIA;

YMEHHUE HCII0JIb30BaTh rpauKu
(byHKIU UTS U3y9eHUs POLIECCOB U
3aBHCHMOCTEH MPH PEeIICHUHN 3a]a4 U3
NpYrux yd4eOHBIX MPEMETOB H U3
[peaIbHOM )KU3HU; BEIPAXKATH
dbopmyrIamMu 3aBUCUMOCTH MEKIY
BEITMYMHAMU;

YMEHHUE CBOOOHO ONIEPUPOBATH
MOHATUSIMH: YETHOCTH (DYHKIINH,
MEePUOUIYHOCTE (QYHKITUH,
OTPaHUYEHHOCTh (PYHKIUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM
GbyHKIMH, HauOoJbIIEE U
HaMMEHBIIIee 3HAYCHUsT PYHKITUHN Ha
MPOMEKYTKE; yMEHHUE MMPOBOINUTH
rccieaoBaHue QyHKITUH;

YMEHHUE HCIT0JIb30BaTh CBOCTBA U
rpaduku QYHKIUN A1 pereHus
YpaBHEHMI, HEPABEHCTB U 33/1a4 ¢
napameTpamu; U300pakaTb Ha
KOOPANHATHOH MJIOCKOCTU MHOXECTBA
pELICHNI YpaBHEHUI, HEPABEHCTB U
UX CHCTEM;

-yMeTb CBOOOIHO ONEPUPOBATH
MOHATUSAMMU: 110CIIEI0BATEIBHOCTD,
apudMeTHuecKas nporpeccus,
reoMeTpuyecKas mporpeccus,
OCCKOHEYHO yOBIBarOIIas
reoMeTpUYecKasl Iporpeccusi; yMeHue
3a71aBaTh MOCJIEI0BATEIbHOCTH, B TOM
Y1CIIe ¢ IOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETh ONIepPUPOBAThH MOHATUIMU:
HENPEPbIBHOCTh (PYHKIIMH, ACUMITTOTHI
rpaduka GyHKIUY, IepBast U BTOpas
POM3BOIHAS (PYHKIIUH,
reoMeTpudecKuil 1 Gpusnyeckuii
CMBICJT TPOU3BO/IHOM, IepBOOOpa3Has,
OTIpe/IeTICHHBIM UHTErpal;, yMEHUE
HAXOJIUTh ACUMITOTHI Tpaduka
(YHKIIUHN; YMEHHUE BBIUUCIISATH
[IPON3BO/IHBIE CYMMBI, IIPOU3BEICHHS,




JACTHOTO U KOMIIO3UIIUU (PYHKITHH,
HAXOJUTh YPaBHEHHE KacaTeJIbHOU K
rpaduky QyHKINH;

YMEHHUE HCII0JIb30BATh IPOU3BOIHYIO
U1 uccnenoBaHus QYHKIMN, IS
HAXOKJICHUS HAWITYYIIEro PEHICHUs B
MPUKIIAJHBIX, B TOM YHCJIE
COLIMATBHO-9KOHOMHUYECKUX U
bu3nUecKux 3aaadax, s
OTIpEJICICHNUs] CKOPOCTH U YCKOPEHUS;
HAXOAMTh IJIOLIAAN U 00BeEMBI HUTYD
C TIOMOIIHIO HHTETPaJia; MPUBOTUTH
IPUMEPHI MATEMATHYECKOTO
MOJICITUPOBAHUS C TIOMOIIHIO
mudepeHInanTbHBIX YPaBHEHHH;

- YMETh ONIEPUPOBATH MOHATHIMHU:
KOMILIEKCHOE YHCII0, COTIPSKEHHBIC
KOMILUIEKCHBIC YMCIIa, MOAYIb U
apryMEHT KOMIUIEKCHOTO YHCIa,
(dopma 3anmucu KOMIUIEKCHBIX YHCElT
(reomeTpuyeckas,
TPUTOHOMETpHYECKas U
anreOpanveckas); yMeTh POU3BOIUTH
aprudMeTHUIECKHUE TEHCTBHS C
KOMIUJICKCHBIMU YHCTIaMU; IPUBOAUTH
[PUMEPHI UCIIOJIb30BAHUS
KOMIIJICKCHBIX YHCEIT,;

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHITUSIMU: CpEIHEE
apudmeTnyecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIIEe
3HAYEHUS, pa3Max, TUCTIepCus,
CTaHJaPTHOE OTKJIIOHEHHE IS
OTIMCAHUS YUCIIOBBIX IaHHBIX; YMEHUE
MCCIIeIOBATh CTATUCTHYECKUE JaHHbIE,
B TOM YHUCJIE€ C IPUMEHEHUEM
rpauuecKux MEeTo0B U
HIIEKTPOHHBIX CPEJCTB; rpauvecKu
HCCIIeI0BaTh COBMECTHBIE
HaOJII0/IeHHS ¢ TOMOIIBIO JUarpaMm
paccenBaHMs U JIMHEHHOMN perpeccuy;
- YMETh HaXOUTh BEPOSTHOCTH
COOBITUH C UCITIOJIb30BaHUEM
rpau4ecKux METOJIOB; IPUMEHSTh
U1 pereHus 3a1a4 popMyIibl




CJIOYKEHUS] U1 YMHOKEHUS
BEPOSATHOCTEH, (POPMYITy MOTHOM
BEpOSATHOCTH, hopmyny bepuysu,
KOMOUHATOpHBIE (DAKTHI U (POPMYIIBL;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITHI1; yMEHHE OIIEPUPOBATH
NOHATUSIMU: ClTydaiiHasi BEJIMUMHA,
pacnpeiesieHne BEpOSTHOCTEM,
MaTEeMaTH4ECKOE OKUIAHUE,
UCTIepCusl U CTaHIapTHOE
OTKJIOHECHHUE CITy4allHOW BEJINYUHBI,
(GyHKIMM pacipeesieHus u
[JIOTHOCTH PaBHOMEPHOTO,
0Ka3aTeIbHOIO U HOPMAJIBHOTO
[pacnpeieNIeHil; yMEHNE
MCITOJIb30BAaTh CBOKMCTBA U3yYEHHBIX
pacrpefeneHuil 1 peuieHus 3a1ay;
3HAKOMCTBO C IMOHSATHUSAMU: 3aKOH
0OJIBIIIMX YHCEIT, METOIBI
BBHIOOPOYHBIX HCCIIEI0OBAHUI; YMEHUE
PUBOANUTH IIPUMEPHI ITPOSBICHUS
3aKOHa OOJIBIINX YHMCEN B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

- yMEeTh CBOOOHO OTIEPHPOBATH
MOHATUSAMU: TOUKA, IpsiMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
T4, TUIOCKUWA YTOJl, IBYTPAHHBII
YroJ1, TpEXIpaHHbIi yroJ,
repeceKaroluecs, napauiebHble U
CKpELIMBAIOIUECS NPsIMBbIE,
napajieIbHOCTb U
EepIEHIUKYISIPHOCTD MPSIMbIX U
[UIOCKOCTEH, yrol MeX Ay NpsIMbIMHU,
YTOJ1 MEXY MPSAMON U MIIOCKOCTHIO,
YTOJI MEXY TIIOCKOCTSIMH; YMEHUE
MCII0JIb30BATh NP PELICHUH 3aa4
N3y4CHHbIE (DAKTHI U TEOPEMBI
[IAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKpPYXKarOIIEM
MUDE; YMEHHE ONIEPUPOBAThH
MOHSITHSIMA: MHOTOI'PaHHUK, CEUEHUE
MHOTOT'paHHHKA, TPABUIIbHBIN
MHOTOTpaHHMK, IPU3Ma, TUPAMU/a,
¢urypa 1 moBepxHOCTb BpallCHUS,
[WINHAP, KOHYC, 1map, cdepa,




pa3BepTKa NOBEPXHOCTH, CEUCHUS
KOHYCa U IIMJIMH/IPA, apajiebHbIe
OCH WJIM OCHOBAHHUIO, CEYCHHE 111apa,
MIOCKOCTB, Kacatomiasics chepsl,
INHAPA, KOHYCa; YMEHUE CTPOUTH
CeueHre MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHUKH, QUTYPBI U
MOBEPXHOCTHU BPAIICHHUS, UX CEUCHUS,
B TOM YHCJIE C TIOMOIIBIO
DIIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSTH CBOMICTBAa TEOMETPHUECKIX
buryp, caMoCTOSATENbHO
bopMyIHpOBaTh ONPEICIICHHS
N3ydaeMbIX (PUTYp, BBIIBUTATH
CUIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoOMeTpUYECKUX QUryp,
000CHOBBIBATH HITH OTIPOBEPraTh UX;
YMEHHE MTPOBOIUTH KiaccuuKaiuio
GuUryp Mo pa3TUYHBIM IPU3HAKAM,
BBITIOJTHATH HEOOXOTMBIE
TOTIOTHUTEIbHBIE TOCTPOCHHUS;
-yMeTb CBOOOIHO ONIEPUPOBATH
MOHSATUSAMH: TUIOIIAAb (PUTYPHI, 00bEM
burypsl, BeIMUMHA YTiIa, pACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHHUE
MEX 1y MPSIMBIMU, PACCTOSIHUE MEXTY
MJI0CKOCTSIMU, ILIOMIAbL Cepsl,
[JI011a/1b MOBEPXHOCTU MTUPAMHU/IBL,
[PU3MbI, KOHYCA, [IIJINHPA, 00bEM
Ky0a, IPsIMOYTOJIBHOTO
napasuiesienunes1a, TupaMu/Ibl,
[PU3MBI, IWIMH/pPA, KOHYCA, 11apa;
YMEHHE HaXOUTh OTHOILIEHUE
00HEeMOB MOJOOHBIX QUTYP;

- YMETb CBOOOJIHO OMIEPUPOBATH
MOHITUSIMU: IBIKEHUE,
napaielbHbIi IepeHoc, CUMMETpUs
Ha MJIOCKOCTU U B IPOCTPAHCTBE,
OBOPOT, TpeoOpa3oBaHue 1Moa00us,
n0/I00HBIE (GUTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE U OJJOOHbBIE
(Gurypsl, B TOM 4uCIie B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; yMEHHE
MCII0JIb30BATh T€OMETPUYECKHE
OTHOILIECHUSI, HAXOIUTh




FEOMETPUUECKHUE BETMUMHBI (JUIMHA,
yYroJI, IJIOMIa/lb, 00bEM) MPH PELICHUN
3a1a4d U3 APYrux y4eOHBIX IPEIMETOB
U U3 peajbHOM KU3HU;

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHIATUSIMU: TIPSMOYTOJIbHAsI CUCTEMA
KOOpJMHAT, BEKTOP, KOOPMHATHI
TOYKH, KOOPJAUHATHI BEKTOPA, CyMMa
BEKTOPOB, IIPOU3BE/IEHUE BEKTOpA HA
UKCII0, Pa3JIOKEHUE BEKTOpA 10
0a3rcy, CKaIsIpPHOE MPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJICHHUE, YTOJI
MEX/1y BEKTOPaMU; YMEHUE
MCITOJIb30BaTh BEKTOPHBIN U
KOOPJIMHATHBIN METOJ JUIsl peIIeHUs
reOMETPUYECKHX 3aad U 3ajau
PYTrUX y4eOHbIX MTPEIMETOB;
OTIepUPOBATH MOHITUSIMU: MaTpHIlA
2x2 n 3x3, onpeaennuTens MaTpULbl,
F€OMETPUYECKUN CMBICIT
OTIPEICIINTENS,

- YMETb MOJEIINPOBATh PEAJIbHBIC
CUTyalluy Ha SI3bIKE MATEMAaTUKH;
COCTAaBJIATH BBIPAXECHUS, YPABHCHUS,
HEPABEHCTBA U UX CUCTEMBI 10
YCIOBUIO 33]1a4M, UCCIIE0BATh
[IOCTPOCHHBIE MOJIEIIN C
MCII0JIb30BAHUEM allllapaTa ajareopsl,
MHTEPIIPETUPOBATH ITOJTYYECHHBII
pE3yJbTaT; CTPOUTh MATEMAaTUYECKHE
MOJIEIIU C TIOMOLIBIO0 TEOMETPUUECKUX
MOHATUN U BEJIWYUH, PEIIaTh
CBSA3aHHbIC C HUMU IIPAKTUYECKUE
3a[]a41; COCTABJIATH BEPOSITHOCTHYIO
MOJEIIb U UHTEPIPETUPOBATH
[10JIyYECHHBI pE3ybTaT; pellarh
[IPUKJIAJHBIE 3a/1a4H CPEACTBAMHU
MaTEMaTHYECKOT0 aHaJIN3a, B TOM
41CIIE COLMATIbHO-OKOHOMHUUYECKOTO U
(U3MUEeCKOro Xapakrepa;

- YMEHHUE BBIOMPATh MOIXOASIIUH
METOJ1 JUIsl PELLIEHUS 3a]auu;
[MOHMMAaHHE 3HAUMMOCTU MaTEMAaTUKH
B M3Y4YE€HUHU IIPUPOJHBIX U
0011eCTBEHHBIX MTPOIIECCOB U




SIBJICHUI; YMEHUE PAaCIIO3HABATh
[IPOSIBJICHUE 3aKOHOB MAaTEMATHUKU B
HCKYCCTBE, YMEHUE IIPUBOJUTH
[IPUMEPBl MATEMATUYECKUX OTKPBITUI
[POCCUICKOW N MUPOBOM
MaTE€MaTHYECKOU HAyKU

OK 02 Hcnonb3oBatb
COBPEMEHHBIE CPE/ICTBA
[MOMCKA, aHAJIU3a U
WHTEPIPETAIIN
nH(pOopMaluu, U
H(OpMaLOHHbIE
TEXHOJIOTUH JUIst
BBITIOJIHEHUS 3a7a4
pohecCuoHaATBHOM
NesITeNbHOCTH

B o0nactH 1ieHHOCTH
HAYYHOTO TMO3HAHUS:
-C()OpPMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHSI HAYKU U
00LIECTBEHHOMN MPAKTUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJIbTYp, CIIOCOOCTBYIOLIETO
0CO3HAHMIO CBOETO MECTA B
[MOJIUKYJIBTYPHOM MUPE;

- COBEPIIICHCTBOBAHNE
SI3EIKOBOM M UMTATEIILCKOM
KyJIbTYphI KaK CpeJICTBa
B3aMMOJICHCTBHS MEXKTY
TIOJTbMU U TIO3HAHUS MUDA,
- 0CO3HAHME IIEHHOCTH
HAyYHOM JIE€ATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISATh
MPOCKTHYIO 1
MCCIICI0OBATEIIbCKYIO

eI TEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.
OBnazsieHne yHUBEPCAIbHBIMU
yueOHBIMU [MO3HABATEIHHBIMU
MENCTBUSIMU:

B) paboTa ¢ nHpOpMaITUEHi:
- BIIaJE€Th HaBBIKAMU
noJrydeHus: THPOpMaIuu 13
MCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITCIIHHO
OCYILIECTBISTH TIOUCK,
QHAJIN3, CUCTEMAaTHU3aIUI0 ’
WHTEPIPETALINIO
MH(OPMALIUY PA3TUYHBIX
BUJIOB U GOpM
[pe/ICTaBICHMUS;

- YMETh ONIEPUPOBATH MOHATHIMHU:
paroHanbHas PYHKIHSA,
nokaszarenbHast QyHKIUs, CTeIICHHAS
(byHKLIMS, TorapupmMuueckas
(byHKITUS, TPUTOHOMETPHYECKUE
¢yHKIMH, 0OpaTHbIE (QYHKIUY;
YMEHHUE CTPOUTH IPauKN U3y4EHHBIX
(GyHKLMI, UCII0JIB30BATh I'paUKU NPU
N3y4EHHUH TTPOIIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUH 3a/1a49 U3
NPYruX y4eOHBIX MPEIMETOB U 33734
13 peaJbHOM )KU3HU; BEIPAXKATH
dbopmyIamMu 3aBUCUMOCTH MEKTY
BEITMYMHAMU;

- YMETh ONIEPUPOBAThH MOHATHIMHU:
TOKIECTBO, TOXKAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUHN U
HEPaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHMI, HEPABEHCTB U CUCTEM,
paLKOHATIbHBIE, UPPALIIOHAIIBHBIE,
[0Ka3aTeIbHbIE, CTEIICHHBIE,
norapuMuIecKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUH,
HEPaBEHCTBA U CCTEMBI; yMETh
pelaTh ypaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IIOMOUIbIO Pa3IMYHbIX
[IPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CCTEMBI C
napaMeTpoM; IPUMEHATh YPaBHEHHUS,
HEpaBEHCTBA, UX CUCTEMBI IS
peLIeHNs] MaTeMaTHYEeCKUX 3a1a4u U
3a]a4 U3 Pa3IUUHBIX 00JacTel HayKu
U peaJIbHOM KU3HH;

- yMeTh CBOOOTHO OTIEPUPOBATH
MOHATUSMU: JIBU)KEHUE,
napajieNIbHbIA IepeHoC, CUMMETpUs
Ha IJIOCKOCTH U B IPOCTPAHCTBE,

OBOPOT, IpeoOpazoBaHue MOJ00Hs,




- CO371aBaTh TEKCTHI B
pa3nuyHbIX (hopMaTax ¢
y4eTOM Ha3zHAuCHUS
MHGOpPMAIIMU U LIETEBOI
QyJMUTOPHH, BBIOHpast
ONTUMAIIbHYIO (hOpMy
NpEeACTaBICHUS U
BU3YaJIH3allHH;

- OLICHUBATH JIOCTOBEPHOCTH,
JIETUTHMHOCTH MH(POPMAIINH,
€e COOTBETCTBHE TIPABOBBIM U
MOPaITBHO-3THYECKUM
HOpMaM;

- HCIIOJIb30BATh CPEACTBA
H(OPMALIMOHHBIX U
KOMMYHUKAITHOHHBIX
TEXHOJIOTHI B pEICHUN
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 327149 C
coOioieHreM TpeOoBaHUH
SPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
[pecypcocOepekeHus,
[IPaBOBBIX M STUYECKUX HOPM,
HOPM MHGOPMAITMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMHU
[pacro3HaBaHUs U 3alUThI
uHbopMaIuy,
nH()OpPMaITMOHHOM
0€30MacCHOCTH TUYHOCTH

no100HbIe (GUTYPBI; YMETh
pacrmo3HaBaTh paBHbIC U M0I00HEBIE
(GuUrypsl, B TOM 4ucIlie B IPUPOE,
HCKYCCTBE, apXUTEKTYpE; YMETh
MCII0JIb30BATh T€OMETPUIECKHE
OTHOILICHHSI, HAXOIUTh
reOMETPUIECKUEe BEIMIMHBI (JTTHA,
YTOJI, TIOMIA/lb, 00bEM) IIPH PELIICHUN
3a1a4d U3 APYruxX y4eOHBIX TPEIMETOB
1 U3 peaIbHOM )KU3HU

OK 03 IlnanupoBath u
[peain30BhIBATh
coOCTBEHHOE
podeccuoHanbHOE U
ITUYHOCTHOE Pa3BUTHE,
[peANPUHIMATENbCKYIO
NesITENEHOCTD B
podeccruoHaIbHON
cdepe, UCTIONIL30BAThH
3HAHUS 10 TIPABOBOM U
(bMHAHCOBOW TPAaMOTHOCTH
B Pa3JIMYHBIX )KH3HEHHBIX
CUTYaIUSIX

B ob6nactu nyxoBHO-
HPABCTBECHHOI'O BOCITUTAHHMS:
- C(pOPMHUPOBAHHOCTH
HPABCTBECHHOI'O CO3HAHMSI,
DTUYECKOTO MOBEIECHUS,

- CITOCOOHOCTH OIIEHUBATh
CUTYAIIUIO U IPUHUMATH
0CO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U
[IEHHOCTH;

- YMETh ONIepPUPOBATH MOHATUIMU:
palnroHaIbHBIE, UPPALIMOHAIIBHBIE,
oKa3aTeJIbHbIE, CTEIICHHBIE,
orapupmuyecKkue,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH MOHATUAMU:
MHOTOTPaHHUK, CEUEHUE
MHOTOI'paHHHKa, KYO,
napaenenunes, npusmMa, nupaMuia,
¢urypa v moBepxHOCTb BpalCHUS,
[WINHAP, KOHYC, 1map, cdepa,

ceueHust (pUrypbl BpalleHus,




- OCO3HaHUE JTMYHOTO BKJIa/1a
B [IOCTPOCHUE YCTOUYHUBOIO
Oyaymero;

- OTBETCTBEHHOE OTHOIIICHUE
K CBOUM POJAUTENSAM U (WIIH)
NPYTUM 49ICHAM CEMbH,
CO3/IaHUIO CEMBU Ha OCHOBE
OCO3HAHHOTO TIPUHSATHUS
LIEHHOCTEN CEMEMHOM KU3HU
B COOTBETCTBHUHU C
TPaIUIIUSIMA HAPOJIOB
Poccuu;

OBnaseHne yHUBEpPCAIbHBIMU
PET YIS THBHBIMH
IEHCTBUSMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEITHHO
OCYIIECTBIISTh
M03HABATEIHHYIO
NeSITETbHOCTD, BBISBIISATH
MpoOJIeMbl, CTABUTh U
hopmyIupoBaTh
COOCTBEHHEBIE 3a1a4H B
00pa3zoBaTebHON
NEesITeNIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOSTEIHHO
COCTABIIATH IUIAH PELICHUs
MpOGJIEMBI C yYETOM
UMEIOLIUXCS PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEMH
U TIPEIIOYTEHUII;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM;

CIIOCOOCTBOBATH
(hopMHUPOBaHUIO U
MPOSIBICHUIO IIIUPOKOU
PPYAMIIMK B Pa3HBIX 0071aCTAX
3HAHWI, TOCTOSTHHO
[MOBBIIIATH CBOU
00pa30BaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:
MCIIOJIb30BaTh MIPUEMBI
pedIiekcun TSl OLIEHKH

II0OCKOCTb, Kacaromasics cepsl,
[IINHPA, KOHYyca, IJI0Iab
[MOBCPXHOCTHU IMUPAMUbI, IIPU3MBEI,
KOHYCa, LINHAPA, IJIOMab chepsl,
00beM Ky0a, IPSIMOYT0JIbHOTO
napaieNienune1a, MupaMuIbl,
[IpU3MBI, UIKHpPA, KOHYca, 11apa;
yMeHHe H300pakaTb MHOTOTPaHHHUKH
1 I[TIOBCPXHOCTU BPAILICHUA, UX
CCUCHUA OT PYKH, C TIOMOIIBIO
UCPTCIKHBIX NHCTPYMCHTOB U
DIIEKTPOHHBIX CPENICTB; YMETh
PACIIO3HAaBaTb CUMMCTPHIO B
POCTPAHCTBE; YMETh PAcIO3HABATh
[MPaBUJIbHBIC MHOTOI'PaHHUKU

- YMETh ONIEPUPOBATH IIOHATUAMU:
[MPAMOYTOJIbHasA CUCTEMa KOOPAWHAT,
KOOPAWHATBI TOUYKH, BEKTOD,
KOOPJAWHATHI BEKTOPA, CKAIIIPHOE
IPOU3BECHUE, YT O MEKIY
BEKTOPAaMH, CyMMa BEKTOPOB,
NPOW3BEICHNE BEKTOPA Ha YHCIIO;
HAaXOJUTh C TOMOIIBIO N3yYEHHBIX
(bopMya KOOpAMHATHI CEPEANHBI
0TpE3Ka, PACCTOSIHUE MEKIY IBYMS
TOYKaMHU




CUTYalllu, BBIOOpa BEPHOTO
[pelIeHus;

- YMETbh OLICHUBATh PUCKH U
CBOEBPEMEHHO TPUHUMATH
[peIIeHUs 110 UX CHUKEHUIO;
B) SMOIIMOHAIbHBIN
WHTEJUICKT,
[peanoaaratomum
c(hOpMHPOBAHHOCTE:
BHYTPEHHEN MOTHBALINH,
BKJTFOUAIOIIEN CTPEMIICHUE K
TOCTH>KEHHIO T[N U YCIIEXY,
OTNITHMH3M, HHUITUATUBHOCTb,
YMEHHE JIeMCTBOBATh, UCXOIS
13 CBOMX BO3MOYKHOCTEH;

- OMIIATUH, BKIIOYAFOIIECH
CrIOCOOHOCTH TOHUMATh
PMOITMOHAIIHPHOE COCTOSTHIE
NPYTUX, YIUTHIBATh €T0 TPH
OCYIIECTBICHUHN
KOMMYHHKAIIIH,
CIIOCOOHOCTH K COUYBCTBHIO U
COTEepEeKUBAHMUIO;

- COLlMAIbHBIX HAaBBIKOB,
BKJIFOYAIOIINX CIIOCOOHOCTH
BBICTPAaNBaTh OTHOILICHHUS C
NPYTUMU JIOAbMH,

3400 TUTHCSI, IPOSIBIISATH
WHTEPEC U pa3peliarhb
KOH(JIUKTBI

OK 04 DddexTrBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE U
KOMaH,1e

FOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSATEIBHOCTH U
CaMOOIIPEJICTICHUIO;
-OBJIaJICHE HaBBIKAMU
yueOHO-HCCIeI0BATENbCKOM,
MPOEKTHON U COIUATBHON
IeATEIIbHOCTH,

OBnaieHue yHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
TEHCTBUSIMHU:

0) coBMeCTHas ACATEIHHOCTD:
- IOHMMAThb U HCII0JIb30BaTh
[PEUMYIIECTBA KOMAaHIHOU U
MHIUBUAYaIbHON paboOTHI;

- YMETh ONIepUPOBATh MOHATUIMU:
CIy4ailHBII OMBIT U CIIy4aillHOE
coObITHE, BEPOATHOCTH CIy4aifHOTO
COOBITHUS; YMETh BBIUUCIIATh
BEPOSATHOCTH C UCIOJIb30BAaHUEM
rpauuecKux METOJI0B; IPUMEHSATh
(OpMyIIBI CTIOKEHHUS U YMHOXKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(baxTbl 1 GOPMYIIBI IPU PELICHUN
3a]1a4; OLICHUBATh BEPOSATHOCTHU
peasbHBIX COOBITUI; 3HAKOMCTBO CO
CJIy4ailHBIMHU BETMYMHAMM; YMEHHUE
PUBOJANUTE PUMEPHI MTPOSBICHUS
3aKOHA OOJIBIINX YUCET B IPUPOTHBIX
U OOILECTBEHHBIX SIBICHUSX;




- IPUHUMATh 1IeJIU
COBMECTHOM ACATCILHOCTH,
OpraHu30BBIBATH U
KOOPJIMHUPOBATh AEHCTBUS
10 €€ JOCTH)KEHUIO:
COCTaBJIATh IJIAH JICHCTBHI,
[pacipeesnsaTh POy C y4eTOM
MHEHHI YYaCTHUKOB
00CyXIaTh pe3y/bTaThbl
COBMECTHOM pabOThI;

- KOOpJUHUPOBATH U
BBITIOJIHATH PabOTY B
YCIOBUSIX PEAIbHOTO,
BUPTYaJILHOTO U
KOMOMHUPOBAHHOTO
B3alMOJICHCTBHS,

- OCYUIIECTBJISTH MIO3UTUBHOE
CTpaTernyeckoe MoBe/IeHUE B
[Pa3IUYHBIX CUTYAITUSX,
[POSIBIISITH TBOPUECTBO U
BOOOpaKeHHE, OBITH
VHHUIIMATUBHBIM.

OBlageHue yHUBEPCAIbHBIMU
[peryasTUBHBIMU

eV CTBUSIMU:

') IpUHITHE ceOs U IPYTUX
ITI0IEi:

- IPUHUMAaTh MOTHUBBI U
ApPryMEHTBI IPYTUX JII0IeH
[IPU aHAJIN3€ PE3yIbTaTOB
NeSATENbHOCTH;

- IPU3HABATh CBOE MPABO U
[paBo JAPYrUX JIFOAEH Ha
OIIINOKU;

- pa3BUBaTh CIIOCOOHOCTH
MOHUMATh MUP C HO3ULUU
NPYroro 4ejoBeKa

- yMeTh CBOOOTHO OTIEPHPOBATH
MOHATUSIMH: CTEIICHD C IIeIIBIM
[10Ka3aTeJIeM, KOPEHb HaTypajabHON
CTETICHH, CTENICHb C PAOHAIBHBIM
MOKa3aTeJIeM, CTETICHb C
IEIICTBUTENLHBIM (BELIECTBEHHbBIM )
rokasaresiem, Jorapudm Jucia,
CHHYC, KOCHHYC U TaHT€HC
MIPOM3BOJIFHOTO YHCIIA;

- YMETb CBOOOJIHO OIIEPUPOBATH
MOHATUSIMU: TPaPUK PYHKINH,
oOpatHast GYHKITHSI, KOMITO3HIIHS
GyHKUMM, TUHEITHAS QYHKINSA,
KBaJpaTHYHAs QYHKIUS, CTETICHHAS
(GyHKIMS ¢ LETIBbIM OKa3aTeNeM,
TPUTOHOMETpHUYECKHE (HYHKIINH,
00paTHBIC TPUTOHOMETPUIECKHE
GbyHKIMH, TOKa3aTeabHas U
nmorapudmuueckas QyHKIUU; yMETh
CTpOUTH rpapuKu QyHKIIHH,
BBITOJIHATH IPE00pa30BaHUs
rpaduKoB (QyHKITUI;

- YMETh UCIOJIb30BaTh rpa(uku
(GyHKIUH U1 N3y4eHUs IPOLIECCOB U
3aBUCUMOCTEH MPH PEeLICHUHN 3aa4 U3
NPYrux y4eOHBIX MPEAMETOB U U3
peabHOMN JKU3HU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEXY
BEIIMUMHAMU;

- CBOOO/IHO OTIEPUPOBATH OHATHAMMU:
YETHOCTh (DYHKLIUHU, IEPUOJUUYHOCTh
(byHKIMH, OTPAaHUYEHHOCTH (PYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
dbyHKIMH, HauOOMbIIEE U
HalMEHbLIee 3HaYeHUs QYHKIUHU Ha
[IPOMEKYTKE; YMETh IPOBOJUTH
uccieioBaHue (PyHKINU;

- YMETh UCII0JIb30BaTh CBOMCTBA U
rpaduku GyHKUUH IS pereHust
YpaBHEHMI, HEPAaBEHCTB U 337134 C
napameTpamu; U300paxxath Ha
KOOPAWHATHOM MJIOCKOCTH MHOKECTBA
pELICHUI ypaBHEHU, HEPABEHCTB U
UX CHCTEM




OK 05 OcyiecTBisTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCY/IapCTBECHHOM SI3bIKE
Pocculickoit ®eaeparuu ¢
Y4E€TOM 0COOEHHOCTEH
COLIMAIIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

B 001acTH 3CTETHYECKOTO
BOCIIUTAHMS:

- 9CTETUYECKOE OTHOIICHHUE K
MUPY, BKITFOYasi 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYCCTBA,
criopra, TpyJa u
0O0IECTBECHHEIX OTHOIICHUI,
- CIIOCOOHOCTH
BOCIPHHUMATH PAa3INYHBIC
BHJIbI HCKYCCTBA, TPAJUIIHH U
TBOPUYECTBO CBOETO U JIPYTUX
HAapOJIOB, OIIYIIATh
PMOIIMOHAILHOE BO3JICHICTBHE
MCKYCCTBA;

- yOSKICHHOCTD B
3HAYUMOCTH JIJIs TUYHOCTH U
00IIIeCTBa OTEUECTBEHHOI'O U
MHPOBOTO NCKYCCTBa,
PTHUYECKHUX KYJIbTYPHBIX
TpaauIIUi U HAPOIHOTO
TBOPYECTRBA,;

- TOTOBHOCTB K
CaMOBBIPKCHHUIO B Pa3HBIX
BHJIaX UCKYCCTBa,
CTPEMJICHHE MPOSIBIIATH
Ka4yecTBa TBOPYECKOM
JTHYHOCTH,

OBjajicHue YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMU
MEVCTBUSIMU:

a) oO1IeHue:

- OCYILIECTBJIATh
KOMMYHHKAIIMHA BO BCEX
chepax KHU3HU;

- pacro3HaBaTh
HeBepOanbHbIE CPECTBA
0OIIICHUS, TOHUMAaTh
3HAYCHUE COLMAIbHBIX
3HAKOB, PACIIO3HABATH
MPEINOCHUTKY KOH(PIUKTHBIX
CUTYaIlui U CMsTr4aTh
KOH(JIUKTBI;

- pa3BEpHYTO U JIOTUYHO
M3Narath CBOIO TOUKY 3pEHUS

- YMETb OIIEPUPOBATH MOHATUSAMMU:
cpeanee apupMeTHIeCcKoe, MeIMaHa,
Han0oJIbllIee U HAUMEHbIIIEe
3HAUEHUS, pa3Max, TUCIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE YUCIIOBOTO
Ha0opa; yMEHUE U3BJICKATh,
WHTEPIPETHPOBATH HHPOPMAILIHIO,
MPE/ICTABJICHHYIO B TAOIUIIAX, HA
marpaMmax, rpagukax,
OTPaXKaIOIIYI0 CBOMCTBA PEATTbHBIX
[IPOLIECCOB U BJICHUH; MPECTABIIATh
MH(OPMALIMIO ¢ TOMOIIIBIO TaOIHIL U
arpamm; Uccie0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE
C IpUMEHEHUEM rpapuiecKuX
METOJIOB 1 3JIEKTPOHHBIX CPE/ICTB;

- YMETb ONEPUPOBATH MOHATUAMU:
TOYKa, MpsiMasi, MIIOCKOCTb,
[IPOCTPAHCTBO, ABYIPAHHBINA yroJ,
CKpEILUBAIOIINECs MPSIMBIE,
MapaJyIeIbHOCTh U
MEPIEHANKYJIIPHOCTD MPSIMBIX U
[JIOCKOCTEM, YTOJI MEXAY IPSIMBIMH,
YTOJI MEXAY IPSIMOM U INIOCKOCTBIO,
YTOJI MEXAY IIIOCKOCTSIMU,
[PAacCTOsIHUE OT TOYKH J0 IJIOCKOCTH,
PAcCTOsTHUE MEXAY IPSIMBIMH,
[PAcCTOsTHUE MEXIY IUIOCKOCTSIMU;

- YMETh UCIIOJIb30BATh [IPU PELICHUN
3a]a4 U3y4YEeHHbIE (aKThl U TEOPEMBI
[JJaHUMETPUU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOLIETO
MHpa




C UCIIOJIB30BAHUEM SI3BIKOBBIX
CpE/CTB

OK 06 IIposBiATh

Pk IaHCKO-
[MaTPUOTHYECKYIO
[TO3ULUIO,
IEMOHCTPUPOBATH
OCO3HAHHOE IOBEICHHUE Ha
OCHOBE TPaIULIHOHHBIX
[POCCUICKHUX JyXOBHO-
HPABCTBEHHBIX LIEHHOCTEM,
B TOM YHUCJIE C YYETOM
rapMOHM3aLUN
MEKHALIMOHAJIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIEHUW, TPUMEHSATH
CTaHIAapThI
QHTUKOPPYILITOHHOTO
[TOBEACHUS

- 0CO3HaHUE 00YUYAIOIIUMUCS
[POCCUICKOM I'PAKIaHCKOU
WICHTUYHOCTH;

- I[CJICHAMPABJICHHOE
[pa3BUTHE BHYTPEHHEU
MO3ULIMH JIMYHOCTU HA
OCHOBE JTyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH
Hapo 0B Poccuiickoi
denepannn, ICTOPUUECKUX U
HaIMOHAJIBLHO-KYJIBTYPHBIX
Tpanuuui, opMuUpoBaHUE
CHUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,
QHTUKOPPYIITUOHHOTO
MHPOBO33PEHMUS,
[IPaBOCO3HAHMS,
PKOJIOTMYECKOU KYIbTYPBHI,
CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOMTD KU3HEHHBIE IIJIAHBI;
B yacTu rpaxxaaHCKoOro
BOCIIUTAHUS:

- OCO3HaHUE CBOMX
KOHCTUTYLIMOHHBIX IIPAB U
00s13aHHOCTEH, YBaXKCHHE
3aKOHA U IIPABOIIOPSIKA;

- IPUHATHE TPAIULHUOHHBIX
HAllMOHAIbHBIX,
00111e4eTIOBEYEeCKUX
F'YMaHUCTUYECKUX U
IEMOKPATUYECKUX
[ICHHOCTEIA;

- TOTOBHOCTb POTUBOCTOSITh
UJICOJIOTHH SKCTPEMHU3MA,
HaI[MOHAIN3Ma, KceHopoOouH,
TUCKPUMUHALIMH 110
COLIMAIbHBIM, PEIUTUO3HBIM,
[PacOBBIM, HAITMOHAJIbHBIM
[pU3HAKaM;

- TOTOBHOCTb BECTH

COBMCCTHYIO ACATCIILHOCTL B

- YMETh ONIEPUPOBATH MOHATUIMHU:
[PsIMOYTOJIbHASI CHCTEMa KOOPAMHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA, CKAISIPHOE
[IPOU3BEICHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPA HA YHCIIO;
HAXOJIUTh C MOMOIIBIO U3YYCHHBIX
dbopMyIT KOOPIUHATHI CEPETNHBI
0Tpe3Ka, PaCCTOSIHUE MEXKY ABYMS
TOYKAMU;

-yMETh BBIOUPATh ITOIXO TSI
W3YYCHHBIN METOT [T pEIICHUS
3aJa4d, paclo3HaBaTh
MaTemaTHueckue (hakThl U
MaTeMaTH4eCKUe MOJIETH B
MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE
[PUBOIUTH MPUMEPHI
MaTEMaTHUYECKUX OTKPBITUI
[POCCUICKON 1 MUPOBOM
MaTeMaTUYEeCKON HAyKH.

- YMETb ONEPUPOBATH MOHATUSIMU:
CIIy4aHbIN OTBIT U CIIy4aiiHOE
cOOBITHE, BEPOSITHOCTD CIIy4aifHOTO
COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaduueckux METOA0B; MIPUMEHSTh
(bOpMyITBI CTIOKEHUSI U YMHOKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
bakTel 1 GOPMYIIBI IPU PEILICHUU
3aJa4; OLIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHII; 3HAKOMCTBO CO
CITy4allHBIMHU BEIMYUHAMH; YMEHHE
MPUBOIUTH MPUMEPHI TIPOSBICHHS
3aKO0HA OOJBIIMX YKUCET B PUPOIHBIX
1 OOIIECTBEHHBIX SBICHUSIX




MHTEpecax rpakJIaHCKOTO
00I1ecTBa, y4aCTBOBAThH B
CaMOYIIPaBJICHUH B
0011e00pa30BaTEIHLHOM
OpraHu3aIu 1 JIeTCKO-
FOHOIIIECKUX OpPTraHU3aIusiX;

- YMEHUE B3aUMO/ICIICTBOBATh
C COIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUH
¢ UX QYHKIUSIMH U
Ha3HAYCHHUEM;

- TOTOBHOCTb K
r'YMaHUTapHOU U
BOJIOHTEPCKOU ACATEIbHOCTH;
[MaTPUOTHIECKOTO
BOCTIUTAHMUS:

- chOPMHUPOBAHHOCTH
[POCCUICKOM T'paKJaHCKON
WICHTUIHOCTH, TaTPUOTH3MA,
YBaXEHUS K CBOEMY HapOIy,
YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoit, ropnocty 3a
CBOM Kpal, cBoro Poauny,
CBOM SI3BIK U KYJIBTYPY,
[IpOLLIOE M HACTOsIIIEe
MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuu;

- IICHHOCTHOE OTHOILIEHUE K
rOCy/IapCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U
PUPOIHOMY HACIIEIHIO,
NaMsTHUKAM, TPaJUIIHsIM
Hapo10B Poccun,
noctxeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYIIE;

- uyieiiHas yOeKIEHHOCTb,
FOTOBHOCTH K CIIY’)KEHHIO U
BamuTe OTEUYeCTBa,
OTBETCTBEHHOCTbH 3a €r0
Ccyas0y;

OCBOEHHBIE 00YUaIOIIMMHUCS
MEKIIPEIMETHBIE IOHATHS U
YHUBEpCATbHbIC yUeOHbIE
neiicTBUS (pEryIsiTUBHbIE,




[03HAaBATEIbHBIE,
KOMMYHHKaTHBHBIE);

- CIIOCOOHOCTD UX
VICTIOJIb30BAHUS B
[103HABATEIILHON U
COLMAIbHOM ITPAKTHKE,
FOTOBHOCTH K
CaMOCTOSTEIIbHOMY
TUTAHUPOBAHHIO U
OCYILIECTBIICHUIO YUeOHOU
e TeTbHOCTH, OPraHU3aIIH
y4eOHOT0 COTPYIHUYECTBA C
Me/1arOrHYECKIMH
pPabOTHUKAMH U
CBEPCTHUKAMH, K yIaCTHIO B
[MOCTPOCHHUH
VHIMBUIyaJIbHOM
00pa3zoBaTebHON
TPaeKTOPHH;

- OBJIaJICHHE HABBIKAMU
yaeOHO-UCCIIeI0BATEILCKOM,
[MPOEKTHOM M COIMATIBHOU
NeATebHOCTH

OK 07 ConelicTBOBaThL
COXpaHCHHIO
OKpYKAroIlen Cpejibl,
pecypcocOepexeHHUIO,
[PUMEHSTH 3HAHUS 00
M3MCHEHHUH KJIMMATa,
[IPUHIIUTIBI OSPEIKITUBOTO
[IPOU3BOJICTBA,

A HEKTUBHO IEHCTBOBATH
B Upe3BbIUAITHBIX
CUTYaIHsX

- HE IPUHUMATh JEHCTBUS,
[IPUHOCSIIIUE BPET
OKpY>Kalollleu cpeje;

- YMETh MIPOTHO3UPOBATH
HEOJIarONPUATHBIC
PKOJIOTHYSCKHE TTOCIICACTBHSA
MpEITPUHUMAEMbIX

el CTBUM, IPEI0TBPaAIIATh
HX;

- pacCIIMPUTh ONBIT

eI TeILHOCTH
PKOJIOTMYECKOM
HaIpaBJICHHOCTH;

- pa3pabaTbIBaTh TIaH
peleHus MpooIeMBbl ¢
Y4ETOM aHaNIM3a UMEIOLIUXCS
MaTepualbHBIX U
HEMaTepUalbHBIX PECYPCOB;
- OCYLIECTBIISITh
LIeJIEHAIPaBJIECHHBIN MOUCK
[epeHoca CpeiCTB U

- YMETh ONIEPUPOBATH MOHATHIMU:
(byHKIMSA, HeTIpephIBHAS () YHKIINS,
POM3BO/IHAS, TIEPBOOOpA3Has,
OTIpEJICIICHHBII UHTETPall, YMETh
HAXOJIUTh MPOU3BOIHBIC
PIIeMEHTAPHBIX (DYHKIIUN, UCTIONIB3YS
CIpaBOYHBIC MaTEPHAJIbI; HCCICIOBATD
B IIPOCTEUIINX CIy4asx GyHKIUH HA
MOHOTOHHOCTb, HAXOIUTh
HarOOJIBIINE U HAUMCHBIIINEC
3HA4YCHUsT QYHKIUI; CTPOUTH rpaduku
MHOTOYICHOB C HCIIOJIb30BaHHEM
armapara MaTeMaTHYEeCKOTO aHAJIN3a;
MPUMEHSITH MPOU3BOJIHYIO PU
pEIIeHNH 3a]a4u Ha JIBI)KECHHUE; peliaTh
MPAKTHUKO-OPUEHTUPOBAHHBIE 33141
Ha HanOOJbIIINE U HAUMEHBIIIHE
3HAUEHUS, HA HAX0XICHUE MYTH,
CKOPOCTH M YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATUSIMHU:
BUKEHHE B MIPOCTPAHCTBE, M0 I00HBIE

(GUrypsl B IpOCTPAHCTBE;




criocoOoB JIeiicTBUS B

PO (HheCCHOHABHYIO CPEey;

- YMETbh MEPEHOCUTDH 3HAHUS B
[M03HABATEIbHYIO U
MPaKTUIECKYIO 00JIacTh
KH3HECATCILHOCTH;

- Ipe/yiaraTb HOBbIC
[POCKTBHI, OLCHUBATH UJICH C
MO3UIIUH HOBU3HBI,
OpPHUTHHATBHOCTH,
[MPaKTUYECKON 3HAYUMOCTH;
- 1aBaTh OIICHKY HOBBIM
CHUTYaI[HsIM, BHOCHTh
KOPPEKTUBBI B JICSITEITBHOCTD,
OLIEHHBATh COOTBETCTBUE
PE3yABTATOB IETSIM

MCII0JIb30BATh OTHOIICHHUE TUIOIaIei
MOBEPXHOCTEH U 00HEMOB 110 I00HBIX
¢Guryp npu perieHuu 3aaay;

- YMETh BBIYUCISATH T€OMETPUIECKHE
BEJIMYUHBI (JUTMHA, YTOJI, IUIOIIa b,
00BbeM, IIIOLIAb TOBEPXHOCTH),
MCTIOJIBb3YS N3y4eHHBIE (POPMYIIBI U
METOIbI

I1K 2.8.
OcCymiecTBIATh
MaTepHAITHLHO-
TeXHUYECKOEe 00ecIieueHne
TEXHUYECKOTO
00CITy’)KMBaHUS U PEMOHTA
CEITbCKOXO03IHCTBEHHOM
TEXHUKHU B OpraHU3aIINH.

I Ipakmuueckuti onvim:
Onpenensats MOTpeOHOCTD B
000pyI0BaHUH,
WHCTPYMEHTAX, PACXOTHBIX
MaTepuanax JJis MpOBeIeHUs
TEXHUYECKOTO OOCITYKUBaHHUS
1 peMOHTA
CENbCKOX035MCTBEHHOU
TEXHUKH B COOTBETCTBUHU C
[JIaHOM-TPadUKOM.
OdopmIIATh 3a9BKU Ha
000pyI0oBaHue,
WHCTPYMEHTHI, pacXOHbIC
MaTepuaibl, HEOOXOAUMbIE
U1 IPOBEICHUS
TEXHUYECKOTO OOCITYKMUBaHHUS
U peMOHTa
CEIIbCKOXO3IMCTBEHHOM
TEXHUKH, B COOTBETCTBUU C
MOTPEOHOCTHIO.

SHanus:

[lopsinok onpeneneHus
MOTPEOHOCTH B
000pyIOBaHNUH,
WHCTPYMEHTAX, PACXOJHBIX
MaTepuaax JJsi IpOBeIeHUs
TEXHUYECKOTO OOCITYKUBAHHSI
U peMOHTa
CEIBbCKOX035MCTBEHHOM
TEXHUKH.

[Topsiiok MOTOTOBKU U
(hopMBbI 3a5BOK Ha
o0opynoBaHue,

MHCTPYMCHTBI, PACXOJHBIC

- pemaTh MPUKIJIAIHBIC 3a]1a91 B
o0Osactu MpoeCCHOHATBHOU

eI TeTbHOCTH.

- OCHOBBI JINHEWHOU anreOpbl 1
AHATUTHYECKOW T€OMETPUH;

- OCHOBBI TEOPUH KOMITJIEKCHBIX
YHCelT;

- OCHOBHI TP PepeHITHNATBHOTO U
WHTETPAIbHOTO UCUMCIICHHUS.




MaTepHabl, HEOOXOIMMbIS
11 IPOBEICHUS
TEXHUYECKOTO 00CTyKHBAHUS
1 peMOHTA
CEINbCKOXO35CTBEHHON
TEXHUKH.




2. CTPYKTYPA U COJEP)KAHUE OBLLIEOBPA3OBATEJIBHOI YYEBHOI
JUCHUIINHDBI

2.1. O0bem yueOHOro nmpeaMeTa U BUJAbI y4eOHOIl padoThl

. O0bem B

Bua yueoHoii paGoTbl
yacax

O01beM 00pa3oBaTeIbHON MPOrPaMMBbI 286
CamocrosiTeibHast padora -
Koncynabranuu 2
CymMmapHasi ydueOHasi Harpy3Ka BO B3aMMO/IeiiCTBMU ¢ NpenojaBaTejieM 278
B TOM YHCIJIE:
JISKITUH, YPOKH 186
MPaKTUYECKHUE 3aHITHS 92
abopaTOPHBIC 3AHITHUS -
IIpomexyTounast arrecranusi/ cemecmp — J[PK; 2 cemecmp — sxk3amen 6




2.2. TemaTuyecKuii IJIaH U coJep:KaHue 0011e00pa3oBaTe/bHON yueOHOH AUCHMILIMHBI «MaTemaTnka

Conepmalme yqeﬁﬂoro MarTrepualjia (OCHOBHOG H leO(l)eCCI/IOHaJ'IBHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIATHOH
U TeM 4acos KOMIIeTeHI[ U
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coJepkaHue
Pazgen 1. IloBTopeHme 14
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Conepxkanue yaeOHOTO MaTepHaa
Hens 51 3a1aun | ba3zoBble 3HaHUS U YMEHHUS [0 MaTeMaTUKe B MPO(ECCUOHAIBHON U B MOBCETHEBHOMN
MAaTE€MAaTUKU IPU OCBOCHUH | ACATCIHHOCTH.
CHELUAaIbHOCTH KomOunupoBanHoe 3aHstue 2
Tema 1.2 Coneprkanue y4eOHOT0O MaTepuasa
Yucna w  BeruMcneHus. | JleicTBUS Ha/ MOJOKHUTEIBHBIMHA U OTPULIATEIILHBIMU YMCIIaMH, OOBIKHOBEHHBIMH U OK-01, OK-02,
Berpaxxenus U | IeCATHYHBIMHU JPOOIMH. OK-03, OK-04,
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (POpPMyIIbl COKPAILIEHHOTO YMHOKEHHUS. 2 OK-05, OK-06,
KomOunupoBanHoe 3anstue OK-07
Tewma 1.3. Pemenne 3an1a4 npogeccuoHAIbLHON HATIPABJIEHHOCTH. IK-2.8
I'eoMeTrpys Ha IUIOCKOCTH | Buapl INIOCKUX QUIYp U UX TUIOMIA/Ib.
[IpakTUKO-OpUEHTUPOBAHHBIE 3314l B KypCE€ T€OMETPUU Ha IJIOCKOCTH
[IpakTuueckoe 3aHsiTHE 2
Tema 1.4 CopepxaHnue yueOHOTo MaTepualia
IIpouentHeie Beuucienus | [IpocTsie mpoLeHThI, pa3Hble CIOCOObI MX BhIYMCICHUS. ClI0)KHBIE TPOLICHTHI
[IpakTuueckoe 3aHsiTHE 2

Tema 1.5

Cogepxanue yueOHOTO MaTepralia




VYpaBHEHHUsI U HEPABEHCTBA

JIuneiiHble, KBaJpaTHbIE, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA

[IpaKTHYECKOE 3aHATHE 2
Tema 1.6 ConepxaHue yaeOHOTO MaTepralia
Cuctembl ypaBHeHMHI U | CrtoCOOBI pEIIEHUs] CUCTEM JIMHEWHBIX ypaBHeHHH. [loHsaTus: marpuma 2x2 u 3x3,
HEPABEHCTB onpenenurtenb Marpuipl. Meton ['aycca. CucTeMbl HENMHEWHBIX YpaBHEHUH. 2
CucreMbl HEpaBEHCTB
KomMmOunupoBanHoe 3aHsTue
Tema 1.7 Conepxkanue yaeOHOTo MaTepuaa
BxoaHoi KOHTPOJIB Borunicnenuss u npeoOpa3oBaHHs. YpaBHEHHs] W HepaBeHCTBA. l'eomeTpus Ha
IUIOCKOCTH 2
Koumponvnas paboma
Paznen 2 Ilpsimbie n 16
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOTo MaTepuaa
OcHOBHbBIE IOHATHUSA [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, WpsiMasi, IUIOCKOCTb,
CTepEOMETPUH. npoctpanctBo).  OcHOBHbIE — akCHOMBI  cTepeomerpuu. llepecekaromruecs, 2
PacrnionoxkeHnue NpsAMBIX U | apajuleibHbIe M CKpelIMBafoIuecs mpsmble. [Ipu3Hak W CBOWCTBO
IIJIOCKOCTEMN CKpEeIMBAIOIIUXCS MPAMBIX. OCHOBHBIE POCTPAHCTBEHHbIE (DUTYPHI. OK-01, OK-03,
KomOuaMpoBaHHOE 3aHTHE OK-04, OK-07,
Tema 2.2. Copepxanue yueOHOTo MaTepualia [IK 2.8
[MapamnensHocTs NpsMelX, | [lapannensHele npsimas U 1wuiockocTs. Ompenenenue. [lpusnak. CaoiicTBa (c
MPSIMOM U TJIOCKOCTH, nokazatenbeTBoM). [lapannensubie mnockoctu. Omnpenenenne. [Ipusnak. CBoiicTBa
IJI0CKOCTEM (c mokazatenbcTBOM). Terpasp u ero snemenTsl. [lapannenenumnesn u ero 3J€MEHTHI.
CBoiicTBa TPOTHBOIMOJNIOKHBIX TpaHed MW JWaroHaled mapasuieenuresa. 4

[Toctpoenue ceuenuii. Peenue 3anay.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Cogepxanue yueOHOTO MaTepralia




Tema 2.3.
[lepnenuKyIApHOCTD
MPSAMBIX, NIPSMOM U
MIOCKOCTH, MIIOCKOCTEH

[Iepnenpukynsapusle npsimele. IlapaiensHple IpsMBbIE, NEPIEHIUKYISAPHBIE K
10CKOCTH. [Ipu3HaK nepneHauKyIspHOCTH NPSAMOU U TUIOCKOCTHU. Jl0Ka3aTeabCTBO.
IlepnenquKyJIsIpHBIE  IIOCKOCTH.

[lepnienaukynsip ©W HaKJIOHHAasA. [Tpusnak

NEPIEHANKYIAPHOCTH IIIOCKOCTEN. /l0Ka3aTenbeTBO.

PaccrostHus B mpocTtpaHCcTBE 2
KombunmnpoBanHnoe 3anstue
Tewma 2.4. Conepxkanue yueOHOTo MaTepuaa
Teopema 0 Tpex Teopema o Tpex mnepneHAMKyJsgpax. [Joka3zareabcTBO. YTOod MEXIy NpSIMOU M
TICPICHANKYIApax IJIOCKOCTBIO. YTOJI MEKY TUIOCKOCTSIMU 2
KombuampoBanHoe 3ansTre
Tema 2.5. Pemenne 3an1a4 npogecCHOHATBHON HATIPABJIEHHOCTH
[TapannensHble, Akcuombl  crepeoMeTrpur.  [lepneHAMKYISIPHOCT,  OPSIMOM W TUIOCKOCTH,
MepIEeHIUKYIIIPHBIE, MapayuieNbHOCTb IBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IJIOCKOCTH,
CKPEIUBAIOIINECS MIPSIMBIE | MEPICHIUKYISIPHOCTh TUIOCKOCTEH 4
[IpakTrueckoe 3aHsTHE
Tema 2.6. Coneprkanue yaeOHOro MaTepuasa
Pemenue 3anau. IIpsamele u | Pacnionoxenne NpsMbIX M IUIOCKOCTEH B TpOCTpaHCTBE. [leprneHauKyinspHOCTh |
IJIOCKOCTH B IIPOCTPAHCTBE | MapajlieIbHOCTh MPSIMBIX U TUIOCKOCTeH. CKpeluBaroniecs npsmMpie
Koumponvnas paboma 2
Pasnen 3. KoopauHaTsl u 16
BEKTOPbI
Tema 3.1 Copneprxanue yueOHOTO MaTepuana OR-02, OK-03,
JlexapToBBI KOOpAMHATHI B | JlekapToBBl KOOpAWHATHI B MpocTpaHcTBe. lIpocreiimue 3amaun B KOOpAWHATAX. OK-04, OK-07
npocrpancTse. Paccrosinue | PacctosiHue MexX Ty IBYMsI TOYKaMU, KOOPAUHATHI CEPEIUHBI OTpE3Ka 4 lK2.8

MCXKAY JABYMSA TOYKaMH.

KOM6I/IHI/IpOBaHHOC 3aHATUC




Koopnnnatsr CepearHbI

oTpe3ka

Tema 3.2

BexTopsl B mpocTpaHCcTBE.
Yros MexIy BEKTOpaMHU.
CkansipHoe NpOU3BEICHHE

Conepixanue yaeOHOro MaTepuana

Bexrtopsl B mpocTpancTBe. C0kKeHHE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHHUE BEKTOpA
Ha wuucio. KowmmnanapHsle BekTopbl. CKalipHOE NPOU3BEICHHE BEKTOPOB.
Pa3znoskeHne BekTopa 1o TpeM HEKOMIUIAHAPHBIM BekTOpaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJAMHATAX, YIOJl MEXKY BEKTOPAMHU, YTOJI 6
MEXAY NMPSAMOU U MJIOCKOCTBIO, YTOJI MEXK]Y IUIOCKOCTSIMHU. Y paBHEHHE IIOCKOCTH.
['eomeTprueckuii CMBICIT ONPENETUTENS 2X2
KombuampoBanHoe 3anstre
Tema 3.3 Pemenne ynpaxuaenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE
[TpakTuko- KoopnnnaTtHas miockocTh. BeluncieHne pacCTOSHHMI U IUIONMIAAeH Ha MIOCKOCTH.
OPHUEHTHPOBAaHHbIE 3a1a4yd | KomudecTBEHHBIE pacueThl
Ha KOOPJMHATHOM | [IpakTHuecKOe 3aHsATHE 4
IIJIOCKOCTH
Tema 3.4 Coneprkanue yaeOHOTo MaTepuasa
Pewrenne 3aj1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. Bekropsl B mpoctpancTte. ClioxkeHue u
Koopaunatsl 1 BEKTOpBI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4uciio. KoMmImaHapHble BEKTOPHI.
CkansipHO€  NpPOU3BENCHHE  BEKTOPOB. PasjokeHwe BeKTOopa 10  TpeM
HEKOMIUIaHApHBIM BekTopaM. Ilpocreiine 3agaum B koopauHartax. KoopauHaTsl
BEKTOPA, pACCTOSTHUE MEK]Ty TOUKAMH, KOOPIUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEJICHUE BEKTOPOB B KOOpPAMHATAX, YroJ MEXIY BEKTOPaMH, Yroyal MEXIY 2
PSIMOM M TIOCKOCTBIO, YTOJ MEXAY MIOCKOCTSIMHU
KontponsHas padorta
Paznen 4. OcCHOBBI 40 OK-01, OK-02,
TPHUTOHOMETPHH. OK-03, OK-04,
Tpuronomerpuveckue OK-05, OK-06,
pyHknun OK-07
Tema 4.1 Coneprxanue yueOHOTO MaTepuana [1K-2.8




Tpuronomerpuueckue
(GYHKIMU  TPOU3BOJIBHOTO
yria, ynicia. Pagnannaa u
rpajycHasi Mepa yria

Panuannas mepa yria. IIoBopoT Touku BOKpYr Hauana koopauHat. OmpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa U KOTaHIeHca. 3HAaKU CHHYyca, KOCHUHYCa, TaHIeHca U
KOTaHT'€HCA M0 YETBEPTSIM. 3aBUCUMOCTh MEXITY CHHYCOM, KOCUHYCOM, TAHT€HCOM 1
KOTaHI'€HCOM OJJHOTO U TOT'O K€ yria

KombunmnpoBanHnoe 3anstue

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJECTBA.

@opMyIIbl IPUBEIEHUS

Conepxkanue yueOHOT0o MaTepuaa

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB OH
- o.. DopMyNBIPUBEICHUS

KombuampoBanHoe 3ansTrie

Tema 4.3

CuHyC, KOCHMHYC, TaHT'€HC
CyMMBI M Pa3HOCTH [IBYX
YIJIOB

Cunyc u KOCHHYC
JIBOWHOrO yriaa. ®opMyibl
IIOJIOBUHHOIO yIJIa

Conepixanue yaeOHOTO MaTepuaia

CymMa u pasHOCTh cHHYCOB. CymMMa M pa3sHOCTb KOCHHYCOB. CHMHYC M KOCHHYC
nBoiHOTO yrima. ®opmyinsl  TMoJoBHHHOTO yria. IlpeoOpazoBaHusi CyMMBI
TPUTOHOMETPUUECKUX (QYHKIMM B MPOU3BENEHHUE M IPOU3BENEHUS B CyMMY.
Bripaxxenue TpuroHomeTpuuecknx (YHKIHA uepe3

TAaHI'€HC ITIOJJOBUHHOI'O

aprymenTa. [IpeoOpazoBanus MPOCTEHIITMX TPUTOHOMETPHUECKUX BBIPAKEHUH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4 Coneprkanue y4eOHOTO MaTepHaa

OyHkuuHu, uX CcBOMCTBA. | OOMAaCTh ONpPENEICHUS U MHOXKECTBO 3HAaYeHHH (QyHKIMHA. YETHOCTH, HEUETHOCTD,
Crioco0b1 3alaHus | IepHOINYHOCTh GyHKIUH. CriocoObl 3amanus QyHKIHI

Gynxumit KomOunupoBanHoe 3aHstue

Tema 4.5 OO6nacTh ompeneNeHruss U MHOKECTBO 3HAYEHUI TPUTOHOMETPUYECKUX (YHKIIHA.
Tpuronomerpuueckue YETHOCTD, HEYETHOCTD, IEPUOAUYHOCTD TPUTOHOMETpUUecKuX GyHkiuil. CBoCTBa

¢GyHKIMU, UX CBOMCTBa U
rpaduxu

u rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6

Cogepxanue yueOHOTO MaTepralia

Cxarue 1 pacTshkeHHe TpaguKoB TPUTOHOMETPUYECKUX ()YHKIIMHA.




[IpeobpazoBanue

[Ipeo6pazoBanue rpaUKOB TPUTOHOMETPUIECKUX (PYHKITHIHA

rpaduKoB [IpakTnueckoe 3anarue

TPUTOHOMETPUUECKHUX

b yHKIHHA

Tema 4.7 Pemenne ynpaxxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKaHUE
Onucanue Wcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX (PYHKUUN B HPO(ecCHOHATbHBIX
IIPOU3BO/ICTBEHHBIX 3a/a4ax

IPOLIECCOB €
rpadukoB QyHKUINN

IIOMOIIBIO

[IpakTrueckoe 3aHsATHE

Tema 4.8 Conepkanue yaeOHOTO MaTepHaa
ObpatHble OO6paTHble Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3aHstue
byHKIIUN
Tema 4.9 Coneprkanue y4eOHOT0O MaTepuasa
TpuroHomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Permenue
YPaBHEHHUS X HEPABEHCTBA | TPUTOHOMETPUUYCCKUX ypaBHEHUU OCHOBHBIX THUIIOB: IpoCTENIINe
TPUTOHOMETPUYECKUE YPaBHEHHUs, CBOJAIIMECS K KBaApaTHbIM, pellaeMble
Pa3yIoKEHUEM HAa MHOKUTEIIN, OJTHOPOIHBIE.
[IpocTeiinrie TPUrOHOMETPUYECKUE HEPABEHCTBA
KomMOunupoBanHoe 3aHsTuHe.
Tema 4.10 CopepxaHnue yueOHOTo MaTepualia
Cucremsl Cucrembl IPOCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHUN
TPUTOHOMETPUUYECKUX KomOunupoBanHoe 3aHstue
YPaBHEHUI
Tema 4.11 CogepxaHnue yueOHOTO MaTepHrala
Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHH M HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAHUEM
Tpuronomerpudeckue CBOMCTB (YHKIIHIA.
byHKIIUH Konmponvnasa paboma




Pazgen S. 8

KoMuiekcHble yuciia

Tema 5.1 ConepxaHue yaeOHOTO MaTepralia OK-01, OK-02,

Kommirekcusie uncia [Tonsarue kommiekcHoro uucia. ConpspKeHHBbIE KOMIUIEKCHBIC YHCIIa, MOAYJb H OK-03, OK-04,
apryMeHT KOMIUIEKCHOTO uucna. Pdopma 3amucd  KOMIUIEKCHOTO — YHCTa 4 OK-05, OK-06,
(reomeTpuyeckasi, TpPUTOHOMETpHUYECKas, anreOpanyeckas). ApudpmeTHueckue OK-07
NENCTBUSI C KOMIUIEKCHBIMH YHCTIaMU I1K-2.8
KombunmnpoBanHnoe 3anstue

Tema 5.2 Conepxkanue yaeOHOTO MaTepHaa

[Ipumenenne BrInonHeHue pacyeToB ¢ MOMOIIBI KOMIUIEKCHBIX uncen. [IpuMepsl ncnosib3oBaHus

KOMITJICKCHBIX YHCET KOMILJIEKCHBIX YHCET 4
[IpakTrueckoe 3aHsTHE

Pa3nen 6. IlpousBoaHas 40

pynkuumn, ee

NpUMeHeHue

Tema 6.1 Coneprkanue yaeOHOTo MaTepuasa

Ilonatne  mpousBoAHOM. | OnpeneneHre YUCIOBOM MOCIEAOBATEILHOCTH U CIIOCOOBI ee 3amanus. CBoOiCTBa

@opmynsl M I[paBWIA | YUCIOBBIX IMoOcCieAoBaTenpHOCTel. OnpeelieHne mpenena IMoCiIeI0BaTeIbHOCTH. OK-01, OK-02,

muddepeHupoBaHUs Brruucnenne  mpenmenoB  mocienoBatenbHocTen.  [Ipenen  pyHkmum  Ha 2 OK-03, OK-04,
o6eckoneuynoct. [Ipenen ¢pynkuu B Touke. [Ipupamenue aprymenta. [Ipupamenne OK-05, OK-06,
¢byHkuyu.  3amadyy, MOPUBOAALIME K TMOHATHIO MNPOW3BOAHOHN. OrmpeneneHue OK-07
MPOU3BOAHOMN. AJITOPUTM OTHICKAHUS IPOU3BOHOM [1K-2.8
KomOunupoBanHoe 3anstue

Tema 6.2 CopepxaHnue yueOHOTo MaTepualia

IIpousBoaHbIE cymmel, | @opmynsl quddepenunpoBanus. [Ipasuna muddepeHpoBanus 6

pa3sHOCTH  mpou3BeleHus, | KoMOMHMpOBaHHOE 3aHATUE

YacTHOTO

Tema 6.3 Coneprxanue yueOHOTO MaTepuana




[IpounsBoHbIe Omnpenenenue cnoxHoW QyHKumMU. [Ipon3BOgHAS TPUTOHOMETPUUECKUX (PYHKIUH.
TPUTOHOMETPUUYECKUX [IponsBoaHas CIOKHON (QYHKITHH

¢bynkmmii.  [IpowmsBognas | KoMOMHHpPOBAaHHOE 3aHSATHE

CIIOKHOM (DyHKIIUU

Tema 6.4 Coneprxkanue yaeOHOTO MaTepuaa

[Tonsatue 0

[TonsiTne HenpepriBHOU QyHKIMH. CBOMCTBA HeNpepbIBHOM (QyHKIMHU. CBSA3b MEXY

HETPEPBIBHOCTH (DYHKIIHHL. HENpPEPBIBHOCTBIO U AUPPEepeHIupyeMOCTbi0 (YHKIMM B TOYKE. AJTOPUTM
Meton untepsanos peIICHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB
KomOunupoBanHoe 3aHstue
Tema 6.5 Conepkanue y9eOHOTO MaTepHasia
I'eomeTpuueckmit u | ['eomerpuueckuif CMBICI TPOU3BOJHOW (YHKIIMH — YIIIOBOM KO3 dUIIMEHT
¢buznueckuit CMBICIT | KacaTeJIbHON K rpaduky QYHKIMH B TOYKE. YpaBHEHHUE KacaTelbHOU K rpapuky
IIPOU3BOHOM (GyHKUIMU. ANTOPUTM COCTaBJIEHUS YpaBHEHMs KacaTelbHOM K rpaduky QyHKIuM
y=f(x)
KombOuampoBanHoE 3aHsTHE
Tema 6.6 Coneprkanue yaeOHOTO MaTepuaa
dusnueckuit cMbIC | Du3nuecKkuil (MEXaHWYECKUH) CMBICI MPOM3BOJHOW — MIHOBEHHAs CKOPOCTb B
MPOU3BOJHOM B | MOMEHT BpeMeHH t: v =S’ (t)
po(heccHOHAIBHBIX [IpakTueckoe 3anaTue
3ajavax
Tema 6.7 Copneprxanue yueOHOTO MaTepuana

MOHOTOHHOCTh  (DYHKITHH.
Touku sxcTpemyma

Bospacranue u yObiBaHue (QYHKIMHU, COOTBETCTBME BO3PACTaHMs U YyOBIBaHUS
¢byHKUMM 3HaKy nOpou3BoAHOM. [loHATHME mNPOM3BOAHOIN BBHICIIEro MOPSJIKA,
COOTBETCTBUE 3HAKA BTOPOM MPOU3BOJAHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
oTpe3ke. 3ajauyl Ha MAakCUMyM M MHMHUMYM. [loHsATHEe acMMOTOTHI, CMOCOOBI HX
olpesieNieHusl. ANTOPUTM HUCClefoBaHus (QyHKIMH M MOCTpOeHHs ee rpaduka c
HOMOIIBIO IPOU3BOTHOM. [IpoOHO-TMHEeHAs QYHKIUSA

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 6.8
HccnenoBanue GyHKIUA |

Conepxanue yaeOHOro MaTepuaia

HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M TIOCTPOEHUE IPa(hUKOB.

MOCTpOeHUE rpauKoB 4
KomOuHupoBaHHOE 3aHsTHE
Tema 6.9 HaubGonemee u | Conepxkanue yaueOHOTO MaTepuasa
HauMEHBIIIEE 3HaueHus | HaxoxaeHne HauOOJIBIIEr0O M HAaWMEHBIIETOo 3HAaYeHUW (YHKIMM, MOCTpOeHUE
GbyHKITIT rpayKOB MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara MaTeMaTHYeCKOro aHajlnu3a 2
KomOunupoBanHoe 3aHsTue
Tema 6.10 Pemenue ynpakHeHnid Ha npogecCHOHAIBHO-OPHEHTHPOBAHHOE CO/AePKAHME
Haxoxnenne Haumensbiiee u Haubosnbliee 3Ha4eHHE QPyHKIIUU
ONITUMAIILHOTO pe3ynbTara | [IpakTudeckoe 3aHsITHE 6
C TMOMOIIBIO IPOU3BOIHOMN
B MPAKTUYECKUX 3a7a4ax
Tema 6.11 Coneprkanue yaeOHOTO MaTepuasa
Pemenue 3ana4. | @opmyinel U nipaBuia auddepeHnupoanus. VccnenoBanne QyHKIMI ¢ TOMOIIBIO
[TpousBoaHas GpyHKIMH, €€ | mpou3BoaAHON. Hanbosblee u HaUMeHbIIEe 3HAYEHHST (QYHKIIMN 2
MIPUMEHEHHUE Koumponvnas paboma
Pasznen 7. 26
MHOrorpaHHMKM M TeJia
Spamer? OK-01, OK-02,
Tema 7.1 CopepxaHnue yueOHOTo MaTepualia OK-03. OK-04
Bepmmnsl, pebpa, rpanu [Tonsitne MHororpanHuka. Ero smeMeHTh: BepuinHbl, peOpa, rpaHu. J(uaroHaib. OK-0 5’ OK-OG’
MHOTOTpaHHUKA Ceuenue. Bolnykible 1 HEBBIITYKIIbIE MHOTOIPAHHUKH. OI,<-07 ’
[Ipusma, ee [Tonsitne mpusmel. Ee ocHoBaHus u OokoBbie TpaHu. Bricota mpusmel. [lpsmas u 2 TK-2.8

COCTaBJIAIOLIUE, CEYCHHUE.
[Ipsimast u npaBUIIbHAs
MIPU3MBI

HAKJIOHHAA Ipu3Ma. HpaBI/IJ'IBHaH nmpusma. Ee ceuenue.

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 7.2
[Tapannenenunen, kyo.
Ceucnue Ky0a,
napaJiesienunena

Conepxanue yaeOHOro MaTepuaia

[Mapannenenunen, cBOMCTBa MPSMOYroJILHOTO TMapajuienenumena, kyo. Cedenue
Ky0Oa, mapasuiesenureia

KombunupoBanHoe 3anstie

Tema 7.3

[Inpamupa, ee
COCTAaBJISIONINE, CSUCHUE.
[IpaBunpHas nupamuaa.
YcedueHHas nupamuaa.
Boxosas n onHas
MMOBEPXHOCTD MPU3MBI,

Conepxkanue yaeOHOTo MaTepuaa

[Mupamuna u ee anemenTsl. Ceuenue nupamusl. [IpaBuibHas nupamua. Y ceueHHast
MUpamMuL

[Tnomanas 60KOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI

KombuampoBanHoe 3anstue

nmupaMubl.

Tema 7.4 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE
[Ipumepsl cuMmeTpuii B CummeTpus B IPUPOJIC, APXUTEKTYpPE, TEXHUKE, B OBITY

npodeccun. Conepkanue yaeOHOT0O MaTepuasa

[IpaBunbHbIE [TonsiTue npaBUIILHOTO MHOTOTpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOTPAHHUKOB

MHOTOTPaHHUKH, UX
CBOMCTBA.

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.5
Huwmuaap, ero
cocraBiaromne. CeueHue

Copnepxanue yueOHOro Marepualia

Hunuaap u ero snemedTsl. CeueHne MUIMHIPA (MapajuieIbHOE OCHOBAHUIO U OCH).
Pa3Beprka nununapa

HUAJIMHIpA KomMOunupoBanHoe 3anstue

Tema 7.6 Pemenune ynpa:kHennii Ha npogecCHOHAILHO-OPHEHTHPOBAHHOE CO/IePKAHME
Komnyc, ero Konyc u ero anementsl. CedueHnune KoHyca (mapajieibHOe OCHOBAHHIO U MPOXOAIIEe
cocrapiomue. CedeHne | yepe3 BEpIIMHY), KOHMUYECKHE ceueHus. Pa3BepTka KOHyca.

KOHYyCA. Yceuennslit konyc. Ero obpasyromas u Beicota. CeueHrne yCe4eHHOTO KOHyca

YcedeHHBll KOHYC.
CedeHue yceueHHOTO
KOHYyca.

KOM6I/IHI/IpOBaHHOC 3aHATUC




Tema 7.7
Hlap u cepa, ux ceueHus

Conepxanue yaeOHOro MaTepuaia

Hlap u cdepa. B3zaumuoe pacrosoxxenue cdepsl U miaockoctu. CeueHue Imapa,

cdepbl 2
KomOuHMpoBaHHOE 3aHsTHE
Tema 7.8 Conepxkanue yaeOHOTo MaTepuaa
ITonsiTre 06 0ObeMe Tena. | [Tousitue 006 oObeme Tena. OObeM Kyba M MPSIMOYTOJBHOTO MapajuieleuIe/a.
OrHomeHnne 00bEMOB Ob6vemM mpusmbl W wdHApa.  OTHOHmICHHE O0BEMOB  MOJOOHBIX — Tell. 2
MOTI0OHBIX TE. ['eomeTrpuueckuii cMbICI ONpeAeanTeNs 3-ro nopsaKa.
OO6beMbl U MIIOIAAH O6bembl nupaMubl U KoHyca. O0beM mapa. [1nomanu nosepxHocret Ted.
ITOBEPXHOCTEN TEII. KomOunupoBanHoe 3aHstue
Tema 7.9 Conepxkanue yaeOHOTO MaTepHaa
Kom6unanuu KomMOuHnamu reoMeTpuieckux Tei
MHOTOTPAaHHUKOB U TE€J [IpakTnueckoe 3anATHE 4
BpallleHUsL.
Tema 7.10 Coneprkanue y4eOHOT0O MaTepuasa
I'eomerpuueckue Hcnonbs3oBaHne KOMOMHALMI MHOTOTPAHHUKOB M TEJ BPAIIEHUS B HPAKTUKO-
KOMOMHALMM Ha IPAKTUKE | OPHEHTHPOBAHHBIX 3aa4ax
[IpakTuyeckoe 3aHsTHE 4
Tema 7.11 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3anau. OO0bembl U 011U TOBEPXHOCTH MHOIOI'PAaHHUKOB U T€J BpaILlEHUs
MHOrorpaHHMKH U Teja Koumponvnas paboma 2
BpalleHus
Pa3znea 8. 14 OK-01, OK-02,
IlepBooOpa3nas OK-03, OK-04,
pynkuun, ee OK-05, OK-06,
NpUMEHeHHe OK-07
Tema 8.1 Coneprxanue yueOHOTO MaTepuana I1K-2.8




[lepBooOpa3zHass (QyHKIHH.

3aﬂaqa 0 BOCCTAHOBJICHMH 3aKOHA JBHKCHUS II0 M3BECTHOM CKOPOCTH. Ilonstue

[TpaBwmita HAX0XJICHUS | UHTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM HHTErpajia W TepBOOOpa3HOM st

MepPBOOOPA3HBIX ¢byaknun y=f(x). Pemenune 3amad Ha CBS3b MEpBOOOPA3HONW M €€ TPOW3BOIHOM,
BBIYHCIICHUE MEpPBOOOpasHON s jgaHHOW (yHkumu. Tabmuma dopmyn s
HaX0XJICHUS ITepBOOOpa3HbIX. M3yueHre mpaBuiia BEIYHCICHHS IIEPBOOOPA3HON
KombunmnpoBanHnoe 3anstue

Tewma 8.2 Conepxkanue yueOHOTo MaTepuaa

[nomane KpUBOIMHEHHOM
Tpareuny. dopmyia

Herorona — JleitOauIa

3az[aq1/1, MNPUBOJAIINE K IOHATHIO OIPCACIICHHOI'O HHTETpajla — O BBIYUCICHUU

IIJIOIIAa N Ttoukd. IloHsaTtue

onpenenéHHoro uHTerpana. I'eomerpudeckuii U (pU3NMUECKUN CMBICI OIIPEIEIIEHHOTO

KpPHUBOJIMHEHHON Tpameuud, O IepeMEeNIeHUuN

unrerpaia. @opmyna Hetotona— Jleitbuuna

KombunmpoBanHoe 3anstue

Tema 8.3
Heonpenenennsriit u
OTIpeIeTICHHBIN HHTETPaTbI

Coneprxanue yaueOHOTO MaTeprana

[TonsiTHE HEOTPEICIEHHOTO UHTErpaja

KombuampoBanHoe 3aHsTHE

Tema 8.4

ITousarue 00
OTIPEJICICHHOM HHTErpaje
KaK IUIOIIAIA

KpPUBOJMHEUHON Tpanenuu

Coneprkanue yueOHOTO MaTepraa

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O HHTErpaia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5
OnpeneneHHblid UHTErpai B
JKU3HU

Pemenne ynpaxHeHuii Ha NpoecCHOHAIHLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue

I'eomerpudeckuii cMmbica ompeneneHHoro uHrerpaia. ®opmymna HproToHa -
JleriOHuLA.
Pemienue 3ama4 Ha MpUMEHEHUE MHTErpalia JjIsl BEIYUCICHHS (DU3HUYCCKUX BEITHMYUH

W IJIoIIaIen

HpaKTqucxoe 3aHATUC

Tema 8.6

Cogepxanue yueOHOTO MaTepralia

IlepBooOpa3nas ¢pynkuuu. [IpaBuia HaxoxkaeHus nepBoodpasHbix. Ee mpuMeneHue




Pemenue 3a/1ay.
[lepBooOpa3zuas QyHKIUH,

€€ NMPUMEHEHNE

Konmponvnasn paboma

Paznen 9. 18

Crenenu " KOPHH.

Crenennas pynkums

Tema 9.1 Conepxkanue yueOHOTo MaTepuaa

Crenennast  QyHKuus, ee | [Tousitue KOPHS N-Oif CTENEeHN U3 JAeHCTBUTENbHOTO uncia. OyHkimm y = VX ux

CBOHCTBA cBoiicTBa u rpaduxu. CBoiicTBa KOPHSI N-Oi CTENEHH 4
KomOunupoBanHoe 3aHstue

Tema 9.2 Conepkanue yaeOHOTO MaTepuaa

[IpeoGpa3zoBanue [IpeoOpa3oBaHue HppallMOHATBHBIX BBIPAXKEHHM

BBIP@KCHHI ¢ KOPHAMH N- | KoMOMHMpPOBAHHOE 3aHATHE 4

Ol CTeneHn

Tema 9.3 Coneprkanue yaeOHOT0O MaTepuasa

CpoiictBa  creneHn ¢ | [loHsATHE CTENICHH C JIFOOBIM PAIIMOHAIBHBIM MToKa3aTesieM. CTeneHHbIE (PYHKITUHU, UX

paloHaIbHbIM CBOMCTBa U rpaduku

NENCTBUTEIbHBIM KomOunupoBanHoe 3anstue 2

MoKa3zaTeasiMu

Tema 9.4 Coneprkanue yaeOHOro MaTepuasa

Pemenue PaBHOCHIIBHOCTE UPpPALMOHATIFHBIX YPAaBHEHUH U HEPABEHCTB. MeTOAbI UX peUICHUS.

UppalMOHAIBLHBIX Pemenue uppanroHaibHBIX ypaBHEHUN 1 HEPABEHCTB

YPaBHEHMH U HEPAaBEHCTB | KOMOMHUPOBAHHOE 3aHATHE 6

Tema 9.5 CopepxaHnue yueOHOTo MaTepualia

Crenenu " KOopHU. | OnpeneneHue creneHHoil QyHkuuu. lMcrmosnb3oBaHue ee CBOMCTB MpHU peleHUH

Crenennas GyHKIUSA YPaBHEHUI U HEPABEHCTB 2

Konmponvnasa paboma

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
I1IK 2.8




Paznea 10.
IToka3aTeabHas
GyHkuus

18

Tema 10.1
[TokazarenpHass (QyHKUIMS,
€€ CBOMCTBA

Conepixanue yaeOHOro MaTepuana

CreneHp ¢ TpOU3BOJBHBIM JIEHCTBUTENBbHBIM TNOKa3aTeneM. OrmnpeneneHue
MOKa3aTeabHOW (YHKIMM, €€ CBOWCTBAa M Ipaduk. 3HAKOMCTBO C HPUMEHEHUEM

MOKa3aTeabHOW (yHKIMU. PelieHne mokasaTreabHbIX YpaBHEHUN (PYHKIMOHAIBHO-

rpauyecKuM MeToI0M 4
KombuampoBanHoe 3ansTre
Tema 10.2 Conepkanue yaeOHOTO MaTepuaa OR-01, OK-02,
Pemienne rmoxasaTtenpHbIX | PerneHne moka3aTeNbHBIX  YPaBHEHWH METOJIOM YpaBHUBAHHS —MOKa3aTesei, OK-03, OK-04,
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEIEHHS HOBOW NMEepeMeHHOU, (QyHKIMOHAIBHO-TPAPUIECKUM METOIOM. 8 OK-05, OK-07
Pemenne nokasarenbHbIX HEPAaBEHCTB K28
[IpakTrueckoe 3aHsTHE
Tema 10.3 Coneprkanue y4eOHOTO MaTepHaia
CucrteMbl moOKasaTenbHBIX | Pemrenue cuctem mokasareabHBIX YpaBHEHUH 4
YpaBHEHUU KomOunupoBanHoe 3anstue
Tema 10.4 Coneprkanue yaeOHOro MaTepuasa
Pemenue 3ama4. | Pemenue noka3aTeNbHBIX YPAaBHEHMM METOJOM YPAaBHMBAHHUS IIOKa3aTelnel u 2
[TokaszarenpHas GYHKIMA | METOJOM BBEICHHS HOBOU MEpEeMEHHOM. PelieHne mokas3areibHbIX HEPABEHCTB
Konmponvnasa paboma
Pasznen 11. Jlorapudmpl 26
Jlorapupmuueckasn OK-01, OK-02,
bynKuns OK-03, OK-04,
OK-05, OK-07
Tema 11.1 Coneprxanue yueOHOTO MaTepuana [K-2.8
Jlorapugm uucna. Jlorapudm uucna. /lecATHUHBIN U HATYypaIbHBIN JTOTapU(MBI, YHCIIO € '
JecATHYHBIN U KomOuHMpoBaHHOE 3aHATHE 4




HaTypaJIbHbIH JIOTapu(MBlI,

YHCIIO €

Tema 11.2 ConepxaHue yaeOHOTO MaTepralia

CpoiictBa  jorapu¢mos. | CBoiictBa jorapudmon. Oneparius JorapuGMUpOBaHHsL.
Omnepanus KoMOuHUpOBaHHOE 3aHITHE

norapuMupoBaHUs

Tema 11.3 Conepxkanue yueOHOTo MaTepuaa

Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

¢GbyHKIMS, ee CBOICTBA

KombuampoBanHoe 3ansTrie

Tema 11.4

Pemenue
Jorapu(PMUIECKUX
YpaBHEHUN U HEPABEHCTB

Conepxanue yaeOHOro MaTepuaia

[lonsitne norapupmuyeckoro ypaBHeHusa. Ornepauus MoTeHIUpoBaHUs. Tpu
OCHOBHBIX METOJla pELIeHUs JOorapupMUUYECKUX YpaBHEHUN: (DYHKIMOHAIBHO-
rpaduvYecKuii, METOJ MOTCHIMPOBAHMS, METOJ[ BBEJCHUS HOBOW IEPEMEHHOM.

JlorapudmMudeckre HepaBeHCTBA

KombOuampoBanHoe 3aHsTHE

Tema 11.5 Coneprkanue yaeOHOTO MaTepuaa

Cucremsl AJNTOpPUTM pElICHUs CUCTEMbl ypaBHEHUUN. PaBHOCHIBHOCTH JOTapu(PpMHUUECKUX
Jorapu(pMUIECKUX ypaBHEHUI U HEPABEHCTB

YpaBHEHUU KomOunupoBanHoe 3anstue

Tema 11.6 Pemenne ynpaxuenuii Ha npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE

Jlorapudmsl B mpupone u
TEXHHUKE

[Ipumenenne norapudpma. Jlorapudmuueckas coupaib B npupone. Ee

MaTeMaTH4YeCKHUe CBOMCTBA

HpaKTI/I‘ICCKOC 3aHATUC

Tema 11.7
Pemenne
Jlorapugmsl.
Jlorapudmuueckas

byHKIHS

3agay.

CogepxaHnue yueOHOTO MaTepHralia

Jlorapudpmuueckas GpyHkuus. Pemenue npocTemumx gorapupmMuuecKux ypaBHEHH

Konmponvnasa paboma




Paznen 12. 6
MHoxecTBa. JJIeMeHTbI
Teopuu rpados
Tema 12.1 Coneprxanme yueOHOTO MaTepraa OK-01, OK-02,
MHoxecTBa [Tonstne muoxectBa. [TonMHokecTBO. Oniepaiii ¢ MHOKECTBaMU OK-03, OK-04,
KomOuHMpOBaHHOE 3aHsTHE 2 OK-05, OK-07
Tema 12.2 Pemenue ynpakHeHnii Ha Npo¢ecCHOHAIBLHO-OPUEHTHPOBAHHOE COiePKAHHE [1K-2.8
Omnepanun ¢ MHOKecTBaMH | Oriepaliiy ¢ MHOXKECTBaMHU. PerlieHne mpuKkiaaHbix 3a1a4 2
[IpakTrHueckoe 3aHsTHE
Tema 12.3 Conepkanue yaeOHOTO MaTepuaa
I'padmr. [Tonsitue rpada. Ces3Hblil rpad, nepeBo, HUKI Ipad Ha MIOCKOCTH.
Pemrenne 3anau. Onepanuu ¢ MHOKecTBaMu. OnMCaHUE peaJbHbIX CUTYALMH C TOMOIIBI0 MHOXKECTB. 2
MmnosxectBa, I'padgpi u nx | [Ipumenenne rpadoB K pEIICHAIO 3a/1a4.
IIPUMEHEHHE.
[IpakTrueckas padota
Pasnen 13. DjieMeHThI 10
KOMOUHATOPHUKH,
CTATHCTHKHU U TEOPHHU
BEPOATHOCTEM
Tema 13.1 Copepxanue yueOHOTo MaTepuala OK-01, OK-02,
OcCHOBHBIE IOHATHS [lepecTaHOBKH, pa3MeIIECHUs, COUETAHMSL. OK-03, OK-04,
KOMOHMHATOPUKH 2 OK-05, OK-07
Komb6uHupoBaHHoe 3aHsaTue. [IK-2.8
Tema 13.2 Coneprxanue yueOHOTO MaTepuana
CoObITHE, BEpOSATHOCTH CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBbI COOBITHH.
coObITus. CroxkeHue u VYcnoBHas BEpOSATHOCTb. 3aBUCHMbBIE W HE3aBUCHUMBbIE cOObITHA. Teopembl 0 2

YMHOKCHUC BGPOHTHOCTCﬁ

BCPOATHOCTH ITPOU3BCACHUA COOBITHIA.




KombunupoBanHoe 3anstie

Tema 13.3 Pemenue ynpakHeHnid Ha NpogecCHOHAIBHO-OPHEHTHPOBAHHOE CO/iePKAHHE

BepostHocTh B | OTHOCUTENFHAS YaCTOTa COOBITHS, CBOWCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOE

npoheccHOHaTBHBIX onpezeneHue BeposTHoCcTU. O1ieHKa BEpPOSTHOCTH COOBITUS 2

3ajayax [IpakTueckoe 3anaTue

Tema 13.4 Conepxkanue yaeOHOTo MaTepuaa

JluckpeTtHas ciaydaiHas Bunel cnyyaitnsix BennunH. OnpeaeneHue TMCKPEeTHON CiTydailHON BEIUYNHBI.

BEJIMYMHA, 3aKOH €€ 3aKoH pacnpesesieHus: JUCKPETHOM cityyaitHoi BenuuuHbl. Ee uncnoBbie

pacnpeneneHusl. XapaKTEPUCTHUKH. 2

3ajaun MaTeMaTHYeCKOU Bapunaumonnsiii  psa. [loauron wactor u  rucrorpamma. CTaTUCTHYECKHE

CTaTUCTHUKH. XapaKTEPUCTUKH psiJia HAOII01aeMbIX JaHHBIX
KombunmnpoBanHoe 3ansTrie

Tema 13.5 Pemenne ynpaxxuenuii Ha npogecCHOHAILHO-OPUEHTHPOBAHHOE COJAEPKAHUE

CocraBnenne Tabmun  u | [lepBuunas o6pabOTKa CTAaTUCTHYECKUX MaHHBIX. [ paduueckoe MxX MpecTaBiIcHHUE. 2

JUarpaMM Ha MpPaKTHKe HaxoxaeHue cpelHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
[IpakTrueckoe 3aHsTHE

Pa3nen 14. YpaBHeHnusi u 26

HepaBeHCTBa

Tema 14.1 Coneprkanue yaeOHOro MaTepuasa

PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD ypaBHeHUM K HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI OK-01, OK-02,

YPAaBHEHUH M HEPABEHCTB. | paBHOCWIBHBIX IIEPEX0/aX B YpaBHEHUAX U HepaBeHCTBaX. OOIIHe METO bl PEIICHUS OK-03, OK-04,

OO1mue MeTobl pellIeHNsT | YypaBHCHUH: MEPEeX0J OT paBeHCTBA (GYHKIMHA K PABEHCTBY apryMEHTOB IS 6 OK-05, OK-06,
MOHOTOHHBIX (DYHKITHI, METO Pa3I0KEHHsI Ha MHOKUTENH, METO]] BBEACHUS HOBOM OK-07
NepeMEeHHOH, PyHKIIMOHAIBHO-TpadUIECKHII METO I1K-2.8

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.2

Cogepxanue yueOHOTO MaTepralia

OO111e MeTo b pelIeHHs] HEPAaBEHCTB: IEPeX0/1 OT CPaBHEHU S 3HAUCHUH QYHKIUH K
CpaBHEHHIO 3HAUEHUI apryMeHTOB /15l MOHOTOHHBIX (DYHKLIMH, METO/1 HHTEPBAJIOB,




I'paduueckuit MeTo[ | pyHKIHOHANBHO-Tpaduyeckuii MeTo. ['padudeckuii MeTo pemieHus ypaBHEHUH 1 4

pelieHus yYpaBHEHUH, | HEPABEHCTB

HEPABEHCTB KomOuHMpoBaHHOE 3aHsTHE

Tewma 14.3 ConepxaHue yaeOHOTO MaTepralia

VYpaBHenus u HepaBeHCTBA | OnpeneneHne Moayis. Packpeitme Moxmynst 1o ompexaeneHuto. Ilpocreiimme

C MOJyJIEM yYpaBHEHHUSI U HEPAaBEHCTBA ¢ MoAyneM. [IpuMeHeHre paBHOCUIIBHBIX MEPEXOJ0B B
OTIPE/IENIEHHBIX TUMaX YpaBHEHUI U HEPaBEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHsTue

Tema 14.4 Conepkanue yaeOHOTO MaTepuaa

VYpaBHEHNS M HEPABEHCTBA | 3HAKOMCTBO ¢ rmapaMeTrpoM. [IpocTeiimue ypaBHEHHS U HEPABEHCTBA C MTapaMeTPOM 6

C mapamMeTpaMu KomOuHMpOBaHHOE 3aHsTHE

Tema 14.5 Pemenue ynpakHeHnid Ha Npo¢)ecCHOHATBHO-OPHEHTHPOBAHHOE CO/iEPKAHHE

CocraBnenne M pemeHue | Penrenne TeKCTOBBIX 3a7a4 MPOQECCHOHATBHOTO COIEPIKAHHS

npo(peCcCHOHANBHBIX 3a1a4 | [IpakTHUeCcKUe 3aHATHS 4

C IOMOILBIO YPABHEHUN

Tema 14.6 Coneprkanue yaeOHOTo MaTepuaa

Pemenue 3ana4. | OOmme MeToabl pelieHUs] YpaBHCHUH. YPaBHEHHsS U HEPABEHCTBA C MOJYJIEM U C

VYpaBHEHUs U HEPABEHCTBA | mapaMeTpaMu 2
[IpakTueckoe 3anaTue

KoncyabTanus 2

IIpomexyTounasi arrecTanus (JK3aMeH) 6

Bcero: 286




3. YCJI0BUSA PEAJIMBALIAN ITPOT'PAMMBbI OBIIEOBPA30OBATEJIbHON
YUYEBHOU JUCHOUIIJINHBI
3.1. Jlna peanuzanuu NPOrpaMMbl 00IIE00OpPa30BATE/ILHON Y4YeO0HOH  JAUCHMIIMHBI

NPpeaAYyCMOTPEHDbI CJICAYIOIIHUE CIICHNHAIBHBIC IOMEICHUA

Kabuner maremaTuku, OCHAIIEHHBI OOOpPYZOBaHMEM M TEXHUYECKUMHU CpEICTBAMU
oOyueHus:

PaGoune Mecta mnpemogaBaTenass W OOydyaroIIUXCs: JOCKa MenoBas — 1 mT., cTOX
ydyeHndyeckui — 15 mr., ctyn yuennyeckuit — 30 wr., cton — 1 wr., ctyn — 1 wr.

Kommuekt yueOHO-MeToAnYeCKON TOKYMEHTAINH, Pa3aTOYHbI MaTepuall, HOpMaTHBHO-
CIIpaBOYHas JINTEPATYpa.

3.2. UupopmannoHHoe o0ecnieyeHne peajnu3alu NporpaMmmMbl

Cnucoxk OCHOBHOW JIUTEPATYPHI

1 | Anmumos UL A., Konsrun FO.M., Tkauésa M.B. u apyrue Maremaruka: anredpa u Hadaaa
MaTeMaTHYeCKOro aHaiu3a, reoMerpus. Anredpa M Hadajga MaTeMaTHYeCKOro aHaju3a
(6a30BbIit 1 yrayosenubsiid ypoan) 10-11 kmace Yuebnuk [Ipocsemenue 2022 roa

2 | Aranacsu JI.C., byry3oB B.®., Kanomues C.b. u apyrue MartemaTuka: anreOpa u Havana
MaTeMaTH4eCKOro aHalIu3a, reomeTpus. ['eomerpus (0a30Bblil 1 yriryoneHHbINH ypoBHH) 10-
11 ximacc Yuebnuk [Ipocsemnienue 2022 ron

3 | boromomoB, H.B.Maremarnka: y4eOHWUK UII  CpemHEro  Mpo(ecCHOHAIBHOTO
obpazoBanusi / H. B. boromonos, II. . Camoiinenko. — 5-e u3n., mepepald. u jmom. —
Mocksa : U3marensctBo IOpaiit, 2022. — 401 ¢. — (IIpodeccnonanproe 0Opa3oBanue). —
ISBN 978-5-534-07878-7. — Texkct : anexktponHbIii // OOpa3oBarenbHas ImiaTdhopma
IOpaiir [caiit]. — URL.: https://www.urait.ru/bcode/469433

4 | Abnynmuna, K. P. Maremaruka : yueObnuk mns CIIO / K. P. AGnymnuna, P. T.
MyxamernunoBa. — Capatos : [IpodoOpazosanue, 2021. — 288 c¢. — ISBN 978-5-4488-
0941-5. — Texkct : amexktponHslit // Lludposoit odpazoBarenbHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/99917.html (mara obpamenus: 02.03.2022).
— Pexxum pocryna: nis apropusup. [lons3oBareneit

5 | baBpun, . 1. Marematudeckuii aHaiau3 : Y4eOHMK W TPAKTHUKYM JJIsi MPUKIAIHOTO
Oakanaspuata / . Y. baBpun. — 2-e u3., ucnp. u gomn. — Mocksa : I3parensctBo FOpaiiT,
2022. — 327 c. — (bakanaBp. Akamemuuecknii kypc). — ISBN 978-5-534-04617-5. —
Texcr : anektponnbii // OOpazoBatenpHas mwiatdgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/507814 (narta oopamienus: 05.04.2022).

6 | baBpun, 1. 1. MaremaTuka sl TEXHUYECKUX KOJUICDKEH M TEXHUKYMOB : YUYCOHHK H
MIPaKTUKYM Ui CpeaHero npodeccuoHanibHoro oopazosanus / U. U. baspun. — 2-e usn.,
ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. — 397 ¢. — (IlpodeccronansHoe
ooOpazoBanue). — ISBN 978-5-534-08026-1. — Texkcr : anexkTpoHHbIi // OOpa3oBaTenbHAs
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490876 (mara oOparieHus:
05.04.2022).




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEBHOM JUCIIUTIJIAHBI
KoHTposibHAsI OLEHKA Pe3yabTaTOB OCBOCHHS 00IIe00pa30BaTEIbHON y4eOHON AMCIUILIMHBI

PacKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3yIbTaThl, HAlPaBJICHHbIE HA (POPMUPOBAHKE OOIINX H

npodeccHOHATBFHBIX KOMIIETSHIIUH 0 pa3zesaM U TeMaM COAEp)KaHusl yueOHOTO MaTepHara.

Oomasi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUsi
OK 01. Berbupats criocoOsr P1,Tema 1.1, 1.2, 1.311-0/c*, 1.4, 1.5, | TectupoBanue
pelrenus 3ana4 1.6 VCTHBII onpoc
npodeccHoHanbHOi 123 é, Temnr 2.1, 2.2,2.3, 2.4, 2.5 T-o/c, W MBUAYyabHAS
TSI TeITLHOCTH P 3. Tewst 3.1, 3.2, 3.3 Tl-o/c, 3.4 CaMOCTOSITEITbHAS
TPHMCHEHTEIBHO P 4, Temr 4.1, 4.2, 43, 4.4, 4.5, 4.6, | Paoora
K pa3IMYHbBIM KOHTCKCTaM 4.7 H-O/C, 4.8, 4_91 4_101 411 HpeI[CTaBJ'IeHI/Ie
PS5, Temsr 5.1,5.2 pe3yIbTaTOB

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 IT-o/c, 6.11

MPAKTHUYECKUX padboT
3ammuTa pedeparon

BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
NEeSATENbHOCTH

P 7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, | Konrponbnas

7.7 IT-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 Bernonnenune

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JK3aMEHALMOHHBIX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3a/IaHUi

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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, Tems: 13.1, 13.2, 13.3, 13.4,

13.5I1-0/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. HUcnons3oBars P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 1.6 YCTHBIN ompoc
TO¥CKa, aHATH3 1 P2, Temn1 2.1,2.2,2.3,2.4,2.5II-0/c, VHMBH/yaTbHAS
HHTEPIPETALIH }2>_§,, Tewst 3.1, 3.2, 3.3 [-olc, 3.4 CaMOCTOSITEIbHAS
HHpopMaLHH, 1 P 4, Tewsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padora
nH(OPMaOHHBIE 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
TEXHOJIOTUU IS P 5, Temsr 5.1, 5.2 pe3yibTaToB

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

NPaKTUYECKUX paboT
3amura pedeparon
KoHTpobHas
pabota

YpogpeccuoHanbHoe-opueHmMuposaHHoe codepraHue



P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6, | Brinonnenue

7.7 IT-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 9K3aMEHAIlHOHHBIX

7.12,7.13,7.14,7.15, 7.16, 7.17 3aJIaHHM

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

P 12, 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, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o0/c, 14.6
OK 03. ITmanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh coOcTBeHHOE | 1.6 VYerHbIM onpoc
npodeccHoHATBHOE 1 P2, Temn1 2.1,2.2,2.3,2.4,2.5II-o/c, VIHMBH/IyaTbHAS
JUYHOCTHOE Pa3BUTHE, 1232 Temer 3.1.3.2. 3.3 Tl-o/c. 3.4 CaMOCTOSITEIbHAS
TPEAMPHHAMATENBCKYTO P 4 Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | PadoTa
NEATELHOCTE B 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
npogeccroHabHOi cdepe, P 5, Temsr 5.1,5.2 pe3ynbTaToOB

WCTIOJIb30BaTh 3HAHUS IO
MpaBOBOM M (PMHAHCOBOM

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

MPaKTUYECKUX PadboT
3ammTa pedeparon

IPaMOTHOCTH B Pa3IMYHBIX P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, | Konrpoiubnas
KH3HEHHBIX CUTYALUSIX 7.7 T-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 Beimonnenue

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMEHAlMOHHBIX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3a7aHui

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
OK 04. 3ddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3alMO/IEHCTBOBATh U 1.6 VCTHBII ompoc
padoTarh B KOJJIEKTHBE U g éﬂ Tempi 2.1,2.2,2.3,2.4,2.5 [I-o/c, VHauBuayanbHas
rOMARAE P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 camoeTOTTEIb A

P 4, Tewnt 4.1, 4.2, 43, 4.4, 4.5, 4.6, | Pabora

4.711-0/c, 4.8, 4.9, 4.10, 4.11 IIpencraBnenune

P 5, Tembi 5.1, 5.2 PE3yJIBTaTOB

MPAKTUYCCKUX pa60T




P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

3amura pedepaTon

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 KonTpoibHast

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, | pabota

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

7.12,7.13, 7.14, 7.15, 7.16, 7.17 9K3aMeHAIlMOHHBIX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJlaHui

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 [T-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 -o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 VYerHbIl onpoc
KOMMYHUKAIIHIO Ha P2, Tems1 2.1,2.2,2.3,2.4, 2.5 I1-o/c, VHIMBHIyaTbHas
TrOCYJapCTBEHHOM SI3BIKE 1232 Tentr 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSITEITbHAS
Poccuiickoit Qefepatiit ¢ | p 4 Tevyr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Pa0OTa
Y4ETOM OCOOEHHOCTEH 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenne
COIIMAJIBHOTO U KYJIBTYPHOTO PS5, Temsr 5.1,5.2 pe3ynbTaToB

KOHTCKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-o0/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
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

MPaKTUYECKUX PadboT
3ammTa pedeparon
KonTposnbhas
paborta
Brinosnnenue
HK3aMEHALMOHHBIX
3aJaHui




P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
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

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 06. IIposiBisATH
IpaXKIaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE MTOBEJICHHUE Ha
OCHOBE TPaIUIIUOHHBIX
POCCUHCKHX JyXOBHO-
HPaBCTBEHHBIX 1IEHHOCTEM, B

P 1, Temal.1, 1.2, 1.3 [T-0/c, 1.4, 1.5,
1.6
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I-o/c, 6.8, 6.9, 6.10 M-o/c, 6.11
P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 M-0/c,7.8,7.9, 7.10 TI-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17
P8, Temn 8.1, 8.2, 8.3,8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,

TectupoBanue
VYerHbIM onpoc
NunuBunyansHas
CaMOCTOSITENbHAS
paborta
IIpencraBnenue
pe3yabTaToB
MPAKTHYECKUX padboT

TOM YHCJIE C YIETOM 3amuTa pedepaTon
rapMOHM3AINH 14.5 Il-o/c, 14.6 KoHTpospHas
MEXHAIIMOHAIBHBIX U pabota
MEXPEIUTHOZHBIX BrimosHeHue
OTHOIICHHH, TPUMEHSITh IK3aMEHAIMOHHBIX
CTaH1apThI 3aJaHui
AHTUKOPPYIITHOHHOTO

MIOBEJICHHS

OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, | TectrupoBanue
COXPAHEHUIO OKPYKaroIIen 1.6 VYcrHblit onpoc
cpejibl, pecypcocOepekeHnIo, g é’ Tembi 2.1,2.2,2.3,2.4, 2.5 1I-0/¢, | Yynupupyansuas
MPUMEHSTH 3HaHUS 00 P 3, Temsr 3.1, 3.2, 3.3 [-o/c, 3.4 CaMOCTOSTEIbHAS
M3MCHCHHUH kjlMaTa, P 4, Tewsi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Padora

MPHUHIUIIBI OEPEIKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencrasieHue
MIPOU3BOJICTBA, YPPEKTHBHO P 5, Temsr 5.1, 5.2 pe3yibTaToB

JIENCTBOBAThH B
Ype3BbIYAITHBIX CUTYALHUIX

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX PadboT
3ammTa pedeparon
KonTposbhas
pabota
Brinonnenue
dK3aMEHAIIMOHHBIX
3aJaHuM




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, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

[1K 2.8. OcymiecTBasTH
MaTepHATLHO-TEXHHUECKOE
oOecreueHne TEXHHIECKOTO
00CIyKMBaHUS U pEMOHTA
CeJIbCKOXO3SIMCTBEHHOM
TEXHHUKHU B OpTaHHU3AIIIH.

P 13. Temsr 13.3-13.5,
P 14. Temsr 14.5, 14.6
P 4. Temsr 4.7-4.11

P 6. Temsr 6.10, 6.11
P 8. Temrr 8.5, 8.6

NunuBunyanbHas
CaMOCTOSITENbHAS
paborta
IIpencraBienue
pe3yabTaToOB
MPAKTUYECKUX padoT
KonTtponbHas
paborta




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OEPA3BOBAHUSA
POCCHMICKOW ®EJIEPAIIMA
®EJEPAJIBHOE 'OCYJIAPCTBEHHOE BIO’KETHOE
OBPA3OBATEJIbHOE YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
«CEBEPO-KABKA3CKASI TOCYJAPCTBEHHASI AKAJIEMHUST»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

DoH/ OLICHOYHBIX CPEACTB

JUTSL TIPOBEJICHUS TEKYIIETO KOHTPOJIS U TIPOMEXKYTOUHON aTTeCTallun
o0pa3oBaTeabHON MPOrpaMMBbl

1o 0011e00pa3zoBaTeIbHON YICOHOW TUCITUTIIINHE
«MarTeMaTHKa»

1 crienrabHOCTU 35.02.16 DKcmuryaTanus U PeMOHT CeIbCKOX03AHCTBEHH O
TeXHUKHU U 000PYyT0BAHUS

dbopmMa npoBeeHNS OLIEHOYHOU MTPOIIETYPHI

IK3aMCH



r.YUepkecck, 2023ron

I.OBLIEE ITOJIO)KEHUE
@®onn  oueHouHblx cpeacts  (POC) mnpenHazHaueH JUIsi  KOHTPOJS U OLIEHKH
00pa3oBaTeNbHBIX AOCTIKEHHH 00yJaromuXxcsi, OCBOMBIIUX MPOTrpaMMy 001Ie00pa3oBaTeIbHON
yuebno# auctuminael OY/1.03 «Matematukay.
@®OC BKIIOYaCT KOHTPOJBHBIE MarepHajbl IS MPOBEICHHS TEKYIIETO KOHTPOJS H
IIPOMEKYTOYHOM aTTeCTalluu B (popMe sK3amena.

@®OC pazpaboran B coorBercTBHMH ¢ DenepanbHbBIM TOCYJapCTBEHHBIM 00pa3oBaTENbHBIM
crangaproM mo creruansaoctd CIIO 35.02.16 Dkcrutyatanys ¥ PEMOHT CEIbCKOXO3HCTBEHHOM
TEXHUKHU U 000pyZI0BaHUs U pabouelt mporpammoit o01eoopa3oBaTebHON yueOHON JTUCITUTITHHBI
«MareMatuka».

IL.PE3YJIbTATBI OCBOEHMS JIMCIUILINHBI, TOJJIEKAIIIENA TIPOBEPKE.

Oo0mmue Iliianupyemble pe3yJbTaThl 00yUeHUs Iokazarenn
KOMIIETEHIIMM O0uue JMCHUIIHHAPHbIE oneHKn
OK - TOTOBHOCTbH K TPYAY, -BJIa/ICTh METOJIaMU |- KAPTOUKH-3aJaHuS;
OK 01 Beibupats |0co3HaHHE IIEHHOCTH ITOKa3aTeIbCTB,
crocoOBbl pelIeHNsl [MacTepCTBa, TPY10JI00HeE; AIIrOPUTMAaMA - CaMOCTOATCIIbHAA
Bajaq - TOTOBHOCTh K aKTUBHOU pEIICHUS 3a/1a4; baGoTa;
pohecCHOHATBHOU|IESI TEIbHOCTH YMEHUE
NesATEIbHOCTH TEXHOJIOTUYECKON U dbopMynupoBaTh - TECTOBBIE OPOCHI;
[MPUMEHUTEIBHO  |COLIMAIIbHOW HAIIPaBJICHHOCTH, [OIIPENEICHUS,
K pa3JIMYHbIM CIIOCOOHOCTh HHULMUPOBATh, [AKCHOMBI K TEOPEMBI, |- KOHTPOJIBHAS
KOHTEKCTaM [JIAHUPOBATh U [IPUMEHATH HX, baBoTa;
CaMOCTOSITEJIBHO BBIIIOJIHATh  [IPOBOJMTH
TaKyo JAESITEIIbHOCTD; TOKa3aTesIbHbIE - pecbeparsr;
- UHTEPEC K Pa3IMUYHbIM [PacCyKJIeHUs B XOJ€
chepam npodeccuoHAIbHON  [pelIeHUs 33/1aY; - 3K3AMEHAIMOHHDIC
NEeSATEIbHOCTH, - YMETh OIIEPUPOBATH
OBJlaicHuE YHUBEPCAIIbHBIMU [[TOHSATUSMHU: CTENIEHb BOTIPOCHL-
y4eOHBIMH ITO3HABATEIBHBIMU [dHCIIA, JIOTApUDM 0 '
EHCTBUSIMU: yucia; yMEHHUE Herra:
a) 0a30BbIE JIOTUYECKUE BBITIOJIHSTh - Pe3yIbTaTHBHOCTH
NENCTBUS: BBIYMCIICHUE paGOTHI
- CAMOCTOSITEIILHO BHAUCHUI 1 06Yy4arOIIErocs pu
(hopmynupoBaTh U peoOpa3oBaHus BBITTOTHCHUH
AKTyallu3UpOBaTh MPOOIEMY, [BBIPAKEHHI CO 3a/[aHuil Ha yaeOHBIX
[paccMaTpuBaTh €€ CTENEHAMU 1 3AHSTHSX,
BCCCTOPOHHC, fiorapugmam, CaMOCTOSITEIbHBIX U
- YCTAHABIIMBATh npeoOpa3oBaHUs KOHTPOJIBHBIX
CYIIECTBEHHBIN MPU3HAK WA  |IpOOHO- paboTax;
OCHOBAHUS JUISl CPABHEHMS,  [pallMOHAIbHBIX

KIacCU(UKAIIUU U 0000IICHHUS;[BEIPAKECHHIA,




- OIIPEACIIATH LEIU
NIEeATEIbBHOCTH, 33/1aBaTh
[apaMeTpbl U KPUTEPUU UX
ITOCTHO)KCHHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B
[pacCMaTpPUBAEMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTUBBI B
NEeATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[1eTI5IM, OIICHUBATh PUCKH
MMOCJICACTBUM ACATCILHOCTH;

- pa3BUBATh KPEATUBHOE
MBIIIUJICHUE TPU PEIICHUH
PKU3HEHHBIX TTPOOIIeM

0) 0a30BBIC

M CCIIEI0BATENBCKUE JEHCTBUS:
- BJIaICTh HABBIKAMU y4eOHO-
MCCIIeOBATEILCKON U
[MPOEKTHOM AESATEIbHOCTH,
HaBbIKAMU PA3PELLICHUS
pooseM;

- BBISIBJISITH IPUYMHHO-
CJIEICTBEHHBIE CBSI3H U
AKTYyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€
[pelIeHus, HaXOIUTh
QpPryMEHTBI 7151
T0Ka3aTelIbCTBa CBOMX
[YTBEP>KACHUI, 3a71aBaTh
rapameTpbl U KpUTEPUU
[peLIeHus;

- aHAJIIM3UPOBATh MOJyYEHHbIE
B XOJI€ PEIICHUS 3aJa4u
[pe3yibTaThl, KPUTUUECKH
OLIEHUBATbH UX I0CTOBEPHOCTb,
[IPOTHO3UPOBATh U3BMEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETb NIEPEHOCUTh 3HAHUS B
MMO3HABATENIbHYIO U
MPaKTHYECKYI0 001acTu
PKU3HEACSTEIbHOCTH;

- YMETh OIIEPUPOBATH
MOHSI THSIMHU
parrioHaIbHbIC,
ppalMOHAIILHBIC,
MoKa3aTeIbHbIC,
CTCTICHHBIC,
iorapumMuIecKue,
TPUTOHOMETPHYCCKUC
YPaBHEHUS U
HEPAaBCHCTBA, UX
CUCTEMBI;

- YMETh OIIEPUPOBATH
MOHITHSIMH: (PYHKITHUS,
HEeTpephIBHAS
byHKIHA,
MTPON3BOTHAS,
nepBooOpasHasi,
OIPENECTICHHBIN
WHTETPAT, YMETh
HAXO/IUTh
[POU3BOJIHBIE
PIIeMEHTapHBIX
(YHKITUN, UCTIONB3YS
CIIpaBOYHbBIE
MaTepuabl;
MICCIIEIOBATh B
[IPOCTEHIINX CITydasx
(GyHKIIUN Ha
MOHOTOHHOCT,
HAXOJUTh
HanOOJIbIINE U
HAaUMEHbIIINE
BHauUeHUs (HYyHKIIHIA;
CTPOUTH rpaduKu
MHOTOYJICHOB C
MCII0JIb30BaHUEM
arnmnapara
MaTEeMaTH4YeCKOTO
AHAIIM3a; TPUMEHSTh
MPOU3BOJIHYIO MTPU
pellleHnH 3a7a4 Ha
TBUKEHHE; PEIIaTh
MPAKTHKO-

- pe3yabTaTta
MOJITOTOBKH K
HK3aMEHY.




u YMGTB I/IHTerI/IpOBaTb 3HAHUA
13 pasme HpeZ[MCTHbIX
00IacTeil;

- BbIIBUT'aTh HOBBIC UJICHU,
HpezmaraTL OpI/IFI/IHaJII)HI)IC

IO IXOAbI 1 pGIHGHI/IFI;

1 CIIOCOOHOCTh UX
HCIIOJIb30BAHUS B
[MO03HABATCIILHOM 1
COLMAIIBHON ITPAKTHUKE

OpUEHTHPOBAaHHbBIE
3ajauM Ha
HANOOJIBIINE U
HAMMECHBIIIHNE
BHAYCHUs, HA
HAXOXXJCHUE TTYTH,
CKOPOCTH U
YCKOPEHUS;

- YMETh OTIEPHPOBATH
MTOHSITHSIMH
palioHaIbHas
byHKIHA,
MoKa3aTeIbHast
(yHKLMSI, cTeneHHast
byHKIHA,
morapudmMuaeckas
byHKITHSA,
TPUTOHOMETPHUYECKHE
(byHKIIMH, 0OpaTHBIE
(byHKIMH; YMEHUE
CTPOUTH rpaduKu
M3YUCHHBIX (HYHKIIHH,
MICII0JIb30BATh
rpaduKu npu
M3Y4YE€HUHU MPOLIECCOB
1 3aBUCUMOCTEH, MpHU
pellIeHny 3a1a4 U3
IPYruX y4eOHBIX
[peIMETOB U 3a/1a4 U3
[pEaJIbHOM JKU3HH;
BBIPAXKATh
bopmynamu
3aBUCHUMOCTHU MEX]TY
BEJIMYMHAMU;

- YMETbh peliaThb
TEKCTOBBIC 3a/1a4H
Pa3HBIX TUIOB (B TOM
qKCIIe HAa MIPOLICHTHI,
TOJTM ¥ YacTH, Ha
NBIDKEHUE, padoTy,
CTOMMOCTb TOBapOB U
YCIYT, HAJIOTH, 331a41
13 o0nacTu




VIIPaBICHUS JINYHBIMU
1 CEMENHBIMU
duHaHCAMM);
COCTaBIISATh
BEIPKCHUS,
YpaBHCHUS,
HEPABCHCTBA U UX
CHUCTEMBI T10 YCIIOBHUIO
3a/1aum, UCCIIeI0OBATh
MOJTy4CHHOE PEIICHUE
1 OIICHUBATH
MpaB0TI0I00HOCTh
PE3YIbTATOB;

- YMETh OIIEPUPOBATH
MOHITHSIMH: CPETHEE
apudmeTnyeckoe,
MeIraHa, HanOoJbIee
1 HaMEHbIIIEe
BHAUCHUS, pa3Max,
UcTiepcus,
CTaHIapTHOE
OTKJIOHEHUE
YUCIIOBOTO HabOPa;
YMETb U3BJIEKATh,
MHTEPIPETUPOBATH
nH(opMaIio,
[PEJICTABICHHYIO B
Ta0IMIax, HA
arpammax,
rpadukax,
OTpaXarOIIYI0
CBOMCTBA peabHbIX
[IPOLIECCOB U SIBIICHUII;
[PEJICTABISATh
nH(OopMaIIo ¢
MOMOIIBIO TAOIHI U
arpamm;
MCCIIeIOBATh
CTATHCTUYECKUE
TaHHbBIE, B TOM YHCIIe
C IPUMEHEHUEM
rpadguuecKux METOJ0B




1 3JIEKTPOHHBIX
CPE/ICTB;

- YMETH OIIEPUPOBAThH
MO HSI THSIMH
CIIy4alHbII OTBIT U
cily4aiiHoe COOBITHE,
BEPOSITHOCTh
CITy9aiiHOTO COOBITHS,
YMCHHE BBIYUCIIATH
BEPOSITHOCTD C
MICII0JIb30BAHUEM
rpaduueckux
METO/I0B; IPUMEHSATH
(bOopMyITBI CITIOKEHHS U
YMHOKEHUS
BEPOSITHOCTEM,
KOMOMHATOPHbIE
(bakThl 1 GopMyIIBI
[pU pEelIeHNH 3aj1ay;
OIICHUBATh
BEPOSITHOCTH
pEaTbHBIX COOBITHIA;
3HAKOMCTBO CO
CITy4ailHbIMU
BEJIMYMHAMU; YMEHUE
[IPUBOIUTH TPUMEPDI
[POSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
[IPUPOIHBIX U
00I1eCTBEHHBIX
SIBIICHUSIX;

- YMETb OIIEPUPOBATH
MOHITUSIMU: TOUKA,
psiMasi, MI0CKOCTb,
[POCTPAHCTBO,
IBYTPaHHBIN yrol,
CKpEIlUBaIOIIecs
MpsIMbIE,
MapauieTbHOCTh U
MEePIeHIUKYISIPHOCTD
MPSIMBIX U
[JI0CKOCTEM, yroi
MEX Ty PSMBIMHU,




YTOJI MEXAY IPSIMOM U
[JIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH,
[PacCTOSIHHUE OT TOUKH
10 TJIOCKOCTH,
pacCTOSIHUE MEXKIY
MPSIMBIMU, PACCTOSTHHE
MEXKTy TUIOCKOCTSIMHU;
YMEHHUE HCII0JIb30BATh
NIpY PEUICHNH 3a/1a4
M3y4eHHbIE (PaKThl U
TEOPEMBI
[TAHUMETPUH;
YMEHHUE OLIEHHBATh
pa3Mepbl 0OBEKTOB
OKPYXKAIOIIET0 MUPA;
- YMETh OTIEPHPOBATH
MO HS THSIMH
MHOTOTPaHHUK,
CceueHHe
MHOTOIpaHHUKa, KyO,
napasuiesenumne],
npu3Ma, MUpaMuaa,
burypa u
MMOBEPXHOCTh
BpallleHUs, IIHHID,
KOHYC, map, cdepa,
ceYCHUS (PUTYPBI
BpaIlleHUs, TUIOCKOCTb,
Kacaroliascsi cepsl,
[MIMH]Ipa, KOHYCA,
[I011a/1b
MMOBEPXHOCTHU
MUPAMHUJIBL, TPU3MBIL,
KOHYCa, IIMINHIPA,
1011316 Chepsl,
00BeM Ky0a,
PSIMOYTOJIBHOTO
nmapasuieNenunena,
MUPAMHUJIBL, TPU3MBIL,
[MIMH]IpA, KOHYCA,
[1apa; yMeHue
M300paxkaThb




MHOTOTPaHHUKHU U
MOBEPXHOCTH
BpAIICHUS, UX
CCUCHUS OT PYKH, C
MTOMOIIBIO YEPTEIKHBIX
WHCTPYMCHTOB U
DIIEKTPOHHBIX
CPEICTB; YMCHHUE
pacrio3HaBaTh
CUMMETPHIO B
[POCTPAHCTBE;
YMEHHE PacIio3HaBaTh
[PABIIILHBIC
MHOTOTPaHHUKH;

- YMETh OIIEPUPOBATH
MO HSI THSIMH
ITBHKCHUE B
[POCTPAHCTBE,
10/100HbIE GUTYPHI B
[IPOCTPAHCTBE;
MICII0JIb30BATh
OTHOILIEHUE TLIOIIAaAcH
[MOBEPXHOCTEU U
00BEMOB ITOJO0HBIX
buryp pu pemeHun
3ajady;

- YMETb BBIYUCIIATD
FEOMETpPUYECKUe
BEJIMYMHBI (JUIUHA,
YTOJ1, TUIOIA/1b,
00BEM, IIOIIAAbL
MMOBEPXHOCTH),
MCIIOJIB3YS H3YYEHHBIC
(bopMyIBI U METO/IBI;
- YMETh OIEPUPOBATH
MOHSITHSIMHU:
MPSIMOYTOJIbHAS
CHUCTeMa KOOPJMHAT,
KOOPIMHATHI TOUKH,
BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJISIPHOE
MPOU3BEICHUE, YTOTI
MEX Ty BEKTOPAMH,




CyMMa BEKTOPOB,
[PON3BEACHUE
BEKTOpa Ha 4YMCJIO;
HAXOJIUTh C TOMOIIBIO
M3y4CHHBIX (OPMYIT
KOOPINHATHI
CepeIrHbI OTpE3Ka,
pacCTOSIHUE MEXKIY
ITByMsI TOUKAMHU;
-yMeTh BbIOUpATh

10 1XO TSI
M3YYEHHBIN METOJ IS
peLeHHs 3a/1a4H,
pacrio3HaBaTh
MaTeMaTHIeCKHe
(bakThl 1
MaTeMaTHIEeCKHE
MOJICJTA B TIPUPOTHBIX
1 OOIIECTBEHHBIX
SIBIICHMSIX, B
MICKYCCTBE; YMEHHE
[IPUBOANUTH IPUMEPBI
MaTeMaTH4YECKUX
OTKPBITUI
[POCCUIICKOM U
MHPOBOI
MaTeMaTHUYECKOU
HaYyKU.

-yMETb ONEpHpPOBATh
[OHATUSIMHU:
oIpeieeHue,
AKCHOMa, Teopema,
CJIeZICTBHE, CBOMCTBO,
[IPU3HAK,
1T0Ka3aTeNbCTBO,
[PABHOCHJIBHBIE
(bopMyITUpPOBKHY;
YMEHUe
(bopMynupoBaTh
oOpaTHOE U
[IPOTHBOIOJIOKHOE
YTBEPKJICHHUE,
[PUBOANUTE PUMEPHI




U KOHTPIIPUMEPHI,
HCII0JIb30BaTh METOI
MaTeMaTHUECKOM
WHIYKIIAW; TTPOBOIUTH
ITOKa3aTeJIbHEIC
[pacCcyXJIeHus Mpu
pEIICHUY 3a]1a4,
OILICHHBATh
ITOTUYECKYIO
MPaBUILHOCTh
[PacCyXKICHUH;

- YMETh OTIEPUPOBATH
[TOHSTHUSIMH:
MHOKECTBO,

10 IMHOKECTBO,
oTIepary HaJl
MHOKECTBAMH;
YMEHHUE UCIIOIh30BaTh
TEOPETHKO-
MHOKECTBECHHBIN
arnmapar Js
OTIMCAHUS PEATHHBIX
[POIIECCOB U SIBJICHUI
MpU PEIICHUH 3a/1a4, B
TOM YHCJIEC U3 APYTUX
YIeOHBIX MPEIMETOB;
- YMETh ONIEPUPOBATH
MOHATUSAMH: Tpad,
CBSI3HBIN Tpad,
nepeBo, MUK, rpad Ha
MJIOCKOCTH; YMEHHUE
3a7aBaTh U ONUCHIBATE
rpadbl pa3IMYHBIMU
criocodamu;
MCITO0JIh30BaTh I'Padbl
[pU PEIICHUH 33]1a4;

- YMETb CBOOOTHO
ONIEPUPOBATH
[TOHSTUSMH:
coueTaHue,
[epecTaHOBKA, YUCIIO
COUeTaHUM, YHCIIO
MepecTaHOBOK; OMHOM




HeroTrona; ymeHue
[PUMCHSITH
KOMOWHATOPHBIE
(aKThI U pacCyKJICHUs
TS pEIICHUS 33129,
-yMETh OIEPUPOBATH
[TOHSTHUSMH:
HATypaJIbHOE YHCIIO,
[[€JI0€ YHCJI0, OCTaTOK
110 MOJIYJTIO,
paroHaIbHOE YHCIIO,
M PPAIIOHATTEHOEC
YHCII0, MHOYKECTBA
HATYPaTbHBIX, TIEJIBIX,
paIOHATBHBIX,

e CTBUTENBHBIX
YHCEeIT; YMCHUE
MCII0JIE30BAaTh
MPU3HAKA JCTUMOCTH,
HAaWMEHBIIUNA OO
TEJTUTEND U
HanMeHBIIIee 00IIee
KpaTHOE, AJITOPUTM
EBknuaa npu
PEIICHUY 3a]1a4;
3HAKOMCTBO C
Pa3TUIHBIMHU
[MO3ULIMOHHBIMU
CHCTEMaMU
CUHICIIEHUS;

- yMeTh CBOOOTHO
OTIEPUPOBATH
[MOHSATHSIMH: CTENEHD C
LIEJIBIM ITOKA3aTeneM,
KOpPEHb HaTypaJIbHON
CTENIEHH, CTENEHD C
parMoHaIbHBIM
[MOKa3aTelieM, CTCIICHb
C IEHCTBUTEIILHBIM
(BEIIECTBEHHBIM)
[MoKa3aTelieM,
iorapudm uuca,
CUHYC, KOCUHYC U




TAHI'€HC
[IPOU3BOJILHOTO
4Kcia;

- YMETh OIIEPUPOBAThH
[OHSTUSIMU:
TOKJIECTBO,
TOKJIECTBEHHOE
peoOpa3oBaHue,
YpaBHEHUE,
HEPaBEHCTBO, CHCTEMA
YPaBHEHUH U
HEPAaBEHCTB,
[PaBHOCUJILHOCTD
YpaBHEHUH,
HEPABEHCTB U CUCTEM,
palrioHaIbHbIE,

M ppaluoOHaNIbHBIE,
MoKazaTeabHbIE,
CTETICHHBIE,
orapudmuyeckue,
TPUTOHOMETPUUECKUE
YPaBHEHHS,
HEPABCHCTBA U
CHUCTEMBI; YMEHHE
pelIaTh ypaBHEHUS,
HEPABCHCTBA U
CHUCTEMBI C IIOMOILBIO
Pa3IM4YHBIX IPUEMOB;
pelaTh ypaBHEHUS,
HEPABCHCTBA U
CHUCTEMBI C
[1apaMeTpPOM;
[IPUMEHSITD
YPaBHEHUS,
HEPAaBEHCTBA, UX
CUCTEMBI JJIs1
peleHus
MaTEMaTHYECKUX
3azad U 3a/1a4 u3
pa3InYHbIX oOnacTei
HayKU U peaJIbHOU

PKH3HH;




-yMeTb CBOOOIHO
OTIEPHPOBATH
MOHATUSMH: TPpaduK
(byHKIIMN, 0OpaTHas
byHKIA,
KOMIIO3UITUS
(byHKUMH, TUHEITHAs
byHKIHA,
KBa[paTHIHAS
(yHKLMS, cTeneHHast
(YHKITUSA C LIETBIM
MoKa3aTeleM,
TPUTOHOMETPHUYECKHE
(byHKIIMH, 0OpaTHBIE
TPUTOHOMETPHUYECKHE
byHKINH,
MoKa3aTeabHas U
morapudmMuaeckas
(byHKIMH; YMEHUE
CTPOUTH rpapuKu
(yHKIM, BBIIOJIHATH
npeoOpazoBaHms
rpaduKoB (PYHKITUI;
YMEHHUE HCII0JIb30BaTh
rpaduku GyHKITUH
IS U3yUCHMSI
[IPOLIECCOB U
3aBUCUMOCTEH IpH
peLIeHUH 3aJa4 U3
IPYrux y4eOHBIX
[IPEIMETOB U U3
[pEaTbHOM JKU3HH;
BBIPAXKATh
bopmynamu
3aBHCUMOCTH MEXKIY
BEIIMYMHAMU;

YMEHUE CBOOOHO
OIIepHPOBATH
MOHATUSIMH: YETHOCTD
byHKIMH,
MEepUOIMYHOCTD
byHKIMH,
OTPaHUYEHHOCTh




byHKIHAH,
MOHOTOHHOCTb
(yHKIIUH, SKCTpEMyM
byHKIINH,
HauOoJIbIIEE U
HaMMEHBIIIECe
BHAaYeHUs (DYHKIIUU HA
MIPOMEKYTKE; YMEHUE
[IPOBOTUTH
MCCIIEIOBAaHHE
byHKIIUY,

YMEHHUE HCIT0JIb30BATh
CBOMCTBA U rpauKu
byHKIMHA 115
[pELICHUS YPaBHEHHU,
HEpaBEHCTB M 3a71a4 C
napaMeTpamu;
M300paxkaTh Ha
KOOPJAMHATHOU
TIOCKOCTH MHOKECTB
[pELICHHI YpaBHEHU,
HEPaBEHCTB U UX
CHCTEM;

-yMeTb CBOOOHO
OIEpHPOBATH
MOHATUSMHU:
[10CJIE10BATEIbHOCTD,
apudMeTHIecKas
porpeccus,
reoMeTpudecKas
porpeccus,
OECKOHEYHO
yObIBaroIas
reoMeTpudecKas
[porpeccus; yMeHue
3aaBaTh
[10CJIeI0BATEIbHOCTH,
B TOM YHCIIE C
[TOMOIIBIO
PEKYPPEHTHBIX
(bopmyu;

- YMETh ONIEPUPOBATH
MOHATUSMHU:




HETPEPHIBHOCTD
(YHKITUH, aCUMITOTHI
rpaduka GyHKIUH,
nepBasi ¥ BTOpast
MIPOM3BOTHAS
byHKIINH,
FEOMETPUYECKUI U
(u3nYECKU CMBICIT
[TPOU3BOIHOM,
nepBooOpasHasi,
OIPEECTICHHBIN
WHTETpal, yMEHUE
HAXOJIUTh ACUMIITOTHI
rpaduka QyHKINU;
YMEHUE BBIYUCIISATD
MIPOM3BOIHBIC CYMMBI,
MIPOM3BEICHNS,
YacTHOTO U
KOMIIO3UITUH
(byHKIMA, HAXOUTh
YpaBHEHHE
KacaTECJIBHOM K
rpaduky GyHKIINH,
YMEHHUE HCII0JIb30BaTh
[IPOM3BOIHYIO AJIS
MICCIIEI0OBaHMS

(b YHKIWAN, T
HaXO0KJICHUS
HaWTy4ILIero pereHus
B IIPUKJIA/IHBIX, B TOM
yKciie COLMaIbHO-
SKOHOMHUYECKUX U
(bu3nUeckux 3agayax,
IS OTIpe/IeICHUs
CKOPOCTHU U
YCKOPEHHUSI; HaXOIUTh
[UI0ILAIN U 0ObEMBI
(buryp ¢ nomMoubo
MHTErpaa;
[PUBOANUTE PUMEPHI
MaTeMaTH4eCKOTO
MOJIEITUPOBAHUS C
[TOMOLIBIO




i QepeHnnanbHbIX
YpaBHEHUH;

- YMETh OTIEPHPOBATH
MOHSATUSIMH:
KOMILIEKCHOE YHCIIO,
COTIPSDKEHHBIE
KOMILIEKCHBIE YNCIIa,
MOJTyJTb U QpTYMEHT
KOMIUIEKCHOTO YHCIIa,
dbopma 3anucu
KOMIUIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHYECKAsT
1 anreOpandeckas);
YMETh TIPOU3BOIUTH
aprudMeTHIECKHEe
ENCTBUSA C
KOMILUIEKCHBIMHU
YHCIIAMH; TTPUBOINUTH
IpUMEPHI
MCII0JIb30BaHUS
KOMIJIEKCHBIX YHCEIT,;
- yMeTh CBOOOTHO
OTIepUPOBATH
MOHITUSIMU: CpEIHEE
aprMeTUIECKOEe,
MearaHa, HaubosbIlee
1 HaMEHbIlIee
BHAYCHUS, pa3Max,
crepcus,
CTaHJIapTHOE
OTKJIOHEHUE 15
OTIICAHUS YUCIIOBBIX
TAaHHBIX; YMEHUE
MCCIIEIOBATh
CTATHCTUYECKUE
TaHHbBIC, B TOM YHCIIE
C IPUMEHEHUEM
rpadu4ecKux METOI0B
1 3JIEKTPOHHBIX
CpeACTB; rpaduuecKu
MiCCIIeI0BaTh
COBMECTHBIE




HaOTI0IEHHS C
[IOMOUIBIO JUArPAMM
paccenBaHMsl U
IIMHENHOM pEerpeccuu;
- YMETb HaXOJIUTh
BEPOSITHOCTH COOBITUM
C MCIOJIb30BaHUEM
rpaduaecKux
METOJI0B; IPUMEHSTh
U1 pelIeHus 3a/1a4
(bOopMYITBI CITIOKEHUS 1
YMHOKEHUS
BEPOSITHOCTEM,
dbopmyny moTHOM
BEPOSITHOCTH,
bopmyny bepnymu,
KOMOMHATOPHbIE
(bakThl ¥ GOPMYIIBI;
OIICHUBATh
BEPOSITHOCTH
PEaTbHBIX COOBITHIA;
YMEHHE ONEePUPOBAThH
MOHSITUSIMU:
ClydaiiHasi BEJIMYMHA,
pacnpeziesieHue
BEPOSITHOCTEM,
MaTeMaTHYeCKOe
0>KHUJaHHe, TUCTIePCHUs
1 CTaHJIapTHOE
OTKJIOHEHUE
CIIy4aiiHOW BEJIMYMHBI,
byHKITUN
pacrpeneneHus u
[IOTHOCTHU
[PAaBHOMEPHOTO,
MMOKa3aTeIbHOTO U
HOPMaJIbHOTO
pacIpenencHun;
YMEHHE UCIIOJIb30BaTh
CBOMCTBA U3yYEHHBIX
pacrpeeneHu s
peleHns 3a/1a4;
3HAKOMCTBO C




MOHSATUSMU: 3aKOH
0OIBIIMX YKCE,
METO/IbI BEIOOPOYHBIX
CCIICIOBAHUM;
YMECHHE PUBOIUTH
[IPUMEPHI TPOSIBIICHUS
3aKoHa OOJIBIIMX
YHCEI B IPUPOTHBIX U
0OIIECTBEHHBIX
SIBIICHUSIX,

- YMETb CBOOOJTHO
OTIepUPOBATH
MOHSITHSIMH: TOYKa,
MpsiMasi, TIIOCKOCTh,
[POCTPAHCTBO,
OTPE30K, JIyd,
[JIOCKUH YIoJl,
IIBYTPaHHBIN yroJl,
TpEeXTpaHHbIA yroJ,
repecekaronmecs,
napasuieIbHbIe U
CKpeIlMBaoIInecs
MpsIMbIE,
MapauieaIbHOCTh U
MEePIEeHIUKYISIPHOCTD
MPSIMBIX U
[JIOCKOCTEM, yroJ
MEX 1y MPSMBIMHU,
YTOJI MEXAY IPSIMON U
[I0CKOCTBIO, YTOJI
MEX1y IIIOCKOCTSAMU;
YMEHHE HUCII0Ib30BAaTh
[pU PEIICHUH 3aa4
M3y4eHHbIE (PaKThl U
TEOPEMBI
[IAHUMETPUH;
YMEHHE OIICHUBATh
pa3Mepsl 00BEKTOB B
OKpYXKaIoIeM MHUDPE;
YMEHUE ONIEPUPOBATH
MOHSITHSIMHU:
MHOTOTpaHHUK,
CCUCHHE




MHOTOI'paHHHKA,
[IPaBUJIbHBIN
MHOTOTpaHHHK,
npr3Ma, THpaMH/Ia,
burypa u
[OBEPXHOCTh
BpAILCHS], IIFJTHH/ID,
KOHYC, II1ap, cdepa,
pa3BepTKa
MOBEPXHOCTH,
CeueHHs KOHyca
[VITNH/IPA,
napaielbHbIe OCH
VT OCHOBAHMIO,
ceueHwe mapa,
TUIOCKOCTB,
Kacarormasicsi chepsl,
[UIMHApA, KOHYCA;
YMEHHUE CTPOUTh
CceueHHe
MHOTOTpaHHUKA,
M300pakaTh
MHOTOTpPaHHUKH,
burypsl u
MMOBEPXHOCTHU
BpallleHUs, UX
CCUCHHs, B TOM YHCIIE
C TIOMOIIbIO
PIIEKTPOHHBIX
CPEICTB; yMEHUE
[IPUMEHSTH CBOMCTBA
FEOMETPUUECKUX
(puryp,
CaMOCTOSITEILHO
dbopMynupoBaTh
oTIpeeNIeHuUs
M3ydaeMbIX Guryp,
BbI/IBUT'aTh TUIIOTE3bI
0 CBOMCTBax U
[pU3HaKax
rEeOMETPUUECKUX
¢buryp, 060CHOBBIBAaThH
VI OTIPOBEPraTh UX;




YMEHHE ITPOBOIUTH
KJIACCH(PUKAIUIO
(GuUryp mo pa3nuIHbIM
MpU3HAKaM,
BEITIOJTHSATH
HEO0OXOAUMBbIC
ITOTIOTHUTEITHHBIC
[MOCTPOCHHS,

-yMeTh CBOOOAHO
OTICpUPOBATH
MOHSITHSIMHI: TUIOIIAb
(burypsl, 00bem
(Gurypsl, BeIMUuHA
yTJ1a, PACCTOSIHUE OT
TOYKH JIO TNIOCKOCTH,
PacCTOSTHHE MEXTY
MPSIMBIMHA, PACCTOSTHHE
MEX Ty TUTOCKOCTSIMH,
1011316 ChEepHl,
TTOIIATh
MOBEPXHOCTH
MUPaMUJIbI, TPU3MBI,
KOHYCa, IMINHApA,
00beM Ky0a,
MPSIMOYTOJTBHOTO
napaieNenue/a,
MTUpPaMUJIbL, TPU3MBI,
[IMHAPA, KOHYCA,
1apa; yMeHUe
HAXOJIUTh OTHOIICHUE
00BEMOB ITOJ00HBIX
uryp;

- YMETb CBOOOTHO
OTIEPHPOBATH
MOHSATUSIMH:
NBUKCHUE,
MapasiebHbIN
MEPEHOC, CHMMETPHS
Ha TUIOCKOCTH U B
MPOCTPAHCTBE,
MOBOPOT,
npeoOpa3oBaHue
110100Ms1, TI0100HEIC




(burypsi; ymenue
pacrio3HaBaTh paBHbBIE
1 TI0700HbIe (PUTYpHI,
B TOM YHCIIC B
NpUpOJe, UCKYCCTBE,
APXUTEKTYpE; YMEHHE
MCTIOJIb30BATh
reOMETPUIECKUE
OTHOILICHHSI, HAXOIUTh
reOMETPUIECKIE
BEITMYUHBI (JTMHA,
YTOJ1, TUI0LIA/1b,
00BEM) NP peLICHUH
3agad U3 APyrux
Y4€OHBIX MPEAMETOB U
13 peaibHOM KU3HU;

- yMETh CBOOOTHO
OTIEPHPOBATH
MOHSATUSIMH:
MPSIMOYTOJTbHAST
CHUCTeMa KOOPJIMHAT,
BEKTOD, KOOPIMHATHI
TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa
BEKTOPOB,
[POU3BEACHNE
BEKTOpa Ha YHCIIO,
pa3oXKeHne BEeKTopa
o 0asucy, CKaJIsipHOe
[POU3BE/ICHUE,
BEKTOPHOE
[POU3BEICHUE, YTOJI
MEX 1y BEKTOPaMU;
YMEHHE HUCII0Ib30BAaTh
BEKTOPHBIN U
KOOPMHATHBII METO
IS pEIICHUS
reOMETPUUECKUX
3ajad v 3a/1a4 JIpyrux
y4EOHBIX MPEAMETOB;
OIIepHPOBATH
MOHATUSMH: MaTpULA
2x2 u 3x3,




OTIPEEIIUTEND
MaTpUIIbI,
FEOMETPUYECKUI
CMBICJI OTIPEAETUTENS;
- YMETb MOJIEJINPOBATH
peasibHble CUTyalluu
Ha SI3bIKE
MaTeMaTHKY;
COCTaBJISATh
BBIpAKEHUS,
YpaBHEHUS,
HEpaBEHCTBA U UX
CUCTEMBI 10 YCIOBUIO
3a/1a4uM, UCCIIEeI0BaTh
[MOCTPOEHHBIE MOJIENN
C MCIOJIb30BaHUEM
anmnapara ajreopsl,
MHTEPIIPETUPOBATH
[TOJTy4YECHHBIN
pe3yabTaT; CTPOUTH
MaTeMaTHYeCKUe
MOJIETTH C TOMOUIBIO
FEOMETPUYECKUX
MMOHATHH ¥ BEIUUMH,
peliaTh CBSI3aHHbIE C
HUMU MPAaKTUYECKUE
3aJ1a4uu; COCTABIIATh
BEPOSITHOCTHYIO
MOJIETb U
MHTEPIPETUPOBATH
[10JTy4YCHHBIN
pe3yabTaT; pelaThb
[IPUKIIATHBIC 3a/1a4H
CpeIcTBaMu
MaTeMaTH4YeCKOTO
QHAJIM3a, B TOM YUCIIe
COIHANIbHO-
PKOHOMHYECKOTO U
(u3nIecKoro
XapakTepa;

- yMEHHUE BBIOUpATh
MOIXOIAIUI METOA
IUIs pELICHUs 3a/1a4H;




MOHUMAaHUE
BHAYMMOCTU
MaTEeMaTUKHU B
M3YYCHUU TTPUPOTHBIX
1 00IIECTBEHHBIX
[IPOLIECCOB U SIBJICHMIA;
YMEHUE pacro3HaBaTh
[POSIBJICHUE 3aKOHOB
MaTEMaTUKHU B
MCKYCCTBE, YMEHHUE
MPUBOJIUTH MPUMEPHI
MaTeMaTHUYeCKUX
OTKPBITHN
[POCCUIICKOU U
MHPOBOM
MaTeMaTU4eCKON
HAYKH

OK 02

M cnonb30BaTh
COBPEMECHHBIC
CpelCTBa MOUCKa,
aHaJIM3a U
MHTEpIIpETALIH
nHpOpManuu, 1
MH(pOpMaITMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
podeccruoHaIbHON
NesITeNbHOCTH

B 001acTH 1IEHHOCTH
HAYIHOTO TIO3HAHMS:
-c(hOPMUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUS HAYKU U
00I11eCTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOIIETO
0CO3HAHMIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3EIKOBOM M UMTATEIbCKOM
KYJIbTYpbI KaK CPeCTBA
B3aMMO/JICHCTBUS MEXKTY
UTFOIEMH ¥ TIO3HAHUS MUDA,
- 0CO3HAHME IIEHHOCTHU
HAyYHOU JIEATEILHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH
MPOEKTHYIO U
MICCIIEZIOBATENBCKYIO

1 B TpyIIIE.

JICATCIIbHOCTD MHAUBUAYAJIBHO

- YMETh OTIEPHPOBATH
MO HSI THSIMH
panroHaIbHAs
byHKIHSA,
MoKazareabHas

(G YHKITHS, CTETICHHAS
byHKIHSA,
iorapudmMmuaeckas
byHKISA,
TPUTOHOMETPHUUECKUE
(byHKIIUH, 0OpaTHBIE
(GYHKIIUN, YMEHUE
CTPOUTH rpaduKu
M3YYCHHBIX (QYHKIIHH,
MCII0JIb30BATh
rpaduKu Mpu
M3Y4YEeHUHU MIPOIIECCOB
1 3aBHCUMOCTEM, IpU
pellIeHnH 3a1a4 U3
MPYTUX y4eOHbIX
MpeIMETOB U 3a/1a4 U3
[PEaIbHOM KU3HH;
BBIPAXKATh
bopmynamu
3aBUCHUMOCTH MEX]TY
BEJTMYNHAMU;




OBnazeHne yHUBEPCAIbHBIMU
[y4€OHBIMH ITO3HABATEIHHBIMU
NICHCTBUSMMU:

B) paboTa ¢ HHPpOpPMAITUCH:

- BJIQJICTh HABBIKAMU
MOJTy4eHUs] HHPOPMAITUH U3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSTEIIBHO
OCYILECTBIISITH TIOUCK, AHAJIN3,
CHCTEMaTH3aIHIO U
MHTEPIPETAINIO HH(POPMAIHH
[pa3IMYHBIX BUJOB U (GOPM
MpEICTaBIICHHS,;

- CO3/1aBaTh TEKCTHI B
[pa3IMYHbIX (hopMaTax ¢
[yI€TOM Ha3HAYCHUS
MH(OpMaLUY U 11eJIeBO
ayTUTOpUH, BBIOUpas
ONTUMAJTIBHYIO (hopMy
MpeICTaBICHUS U
BU3yalIU3aliH;

- OLICHMBATh JI0CTOBEPHOCTD,
NErnTUMHOCTH MH(OPMaLINH,
€€ COOTBETCTBHE IIPABOBBIM U
MOPaIbHO-3THYECKUM HOpMaM;
- MCII0JIb30BaTh CPECTBA
MH(MOPMALIMOHHBIX U
KOMMYHHKAIIHOHHbBIX
TEXHOJIOTUH B peIlIEHUH
KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOJroIeHreM TpeboBaHUM
SPrOHOMMKH, TEXHUKH
0€3011aCHOCTH, TUTUEHBI,
[pecypcocOepexeHus,
[PAaBOBBIX U ATUYECKUX HOPM,
HOPM MH(OPMAIIHOHHON
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMU
[pacrio3HaBaHMs U 3aIIUTHI
MH(pOpMaLuy,

- YMETb OIIEPUPOBATH
[OHSTUSIMU:
TOKJIECTBO,
TOKJIECTBEHHOE
peoOpa3oBaHue,
YpaBHEHUE,
HEPaBEHCTBO, CUCTEMA
YPaBHEHUH U
HEPABEHCTB,
[PaBHOCHUJILHOCTD
YpaBHEHUH,
HEPABEHCTB U CUCTEM,
paliioHaIbHbIE,

M ppalMOHANIbHBIE,
MOKa3aTebHbIE,
CTETICHHBIE,
orapudmuyeckue,
TPUTOHOMETPHUUECKHE
YpaBHEHUS,
HEpaBEHCTBA U
CHCTEMBI; YMETh
pelaTh ypaBHEHHUS,
HEpaBEHCTBA U
CHCTEMBI C TIOMOLIbIO
Pa3JINYHBIX IPUEMOB;
pelaTh ypaBHEHHUS,
HEpaBEHCTBA U
CHCTEMBI C
[apaMeTpoM;
[IPUMEHSTh
YpaBHEHMS,
HEpaBEHCTBA, UX
CHCTEMBI JUIs
peLeHMs
MaTeMaTHYeCKUX
3ajad v 3a/1a4 u3
pa3In4YHbIX oOnacTei
HayKU U peaJlbHOU
PKU3HY,

- yMeTh CBOOOTHO
OIIEpUPOBATH
MOHITHSIMHU:
IIBUKEHUE,




H(pOPMAITMOHHOM
0€30IMaCHOCTH JIMYHOCTH

MapasuiebHbIA
MepeHOC, CHMMETPUs
Ha IJIOCKOCTH U B
[IPOCTPAHCTBE,
MOBOPOT,
peoOpazoBaHue
[10100us1, TO00OHEIE
(buUrypsI; yMeTh
pacrio3HaBaTh paBHbBIE
1 1I0JI00OHBIE (PUTYPBIL,
B TOM YHCIIC B
NpUpOJEe, UCKYCCTBE,
APXHUTEKTYpE; YMETh
MCIIOJIb30BATh
reOMETPUIECKIE
OTHOIIIEHHSI, HAXOIUTh
reOMETPUICCKIE
BEJIMYMHBI (JUIMHA,
YTOJ1, TJI0LIA/1b,
00BEM) MPU pelIeHUH
3agad U3 Ipyrux
Y9eOHBIX PEMETOB U
13 peaibHOM )KU3HU

OK 03
[lmanupoBaTh U
[peain30BbIBATh
cOOCTBEHHOE
podeccroHanibHOE
1 TMYHOCTHOE
[pa3BUTHE,
[IpeIPUHIMATENHC
KYIO JIeSITETbHOCTD
B
podeccruoHaIbHON
chepe,
MCII0JIb30BATh
BHAHUS T10
[IpaBOBOM U
(brHaHCOBOM
rPaMOTHOCTH B
[Pa3TMYHBIX
PKU3HEHHBIX
CUTYaIUsIX

B oGnactu myxoBHO-
HPaBCTBEHHOT'O BOCITUTAHMUS:

- chOPMHUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMSI,
PTUYECKOIO MMOBEACHNUS;

- CIIOCOOHOCTD OI[CHUBATh
CUTYaIUIO U TPUHUMATh
OCO3HAHHBIE PEIleHUs,
OPUEHTHUPYSICh HA MOPAJILHO-
HPAaBCTBEHHbIE HOPMBI U
[IEHHOCTH;

- 0CO3HAHUE JIMYHOTO BKJIAJA B
MOCTPOCHHE YCTOMUNBOTO
OyayLero;

- OTBETCTBEHHOE OTHOIIICHHUE K
CBOUM POJUTENSAM H (WIIH)
PYTUM 4JIeHaM CEMBH,
CO3JaHHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
[IEHHOCTEN CEMENHOM )KU3HU B

- YMETh OTIEPHPOBATH
MOHSATUSIMH:
panroHaIbHbIC,
MppanroHaIbHbIE,
MoKa3aTeIbHbIE,
CTCIICHHBIC,
orapuMuIecKue,
TPUTOHOMETPHUYECKHE
YPaBHCHHS U
HEPaBEHCTBA, UX
CHCTEMBI,

- YMETh OIIEPHPOBATH
MOHSATUSIMH:
MHOTOTPaHHUK,
ceueHue
MHOTOTpaHHHKA, KYO,
napasuieNenumne],
mpu3Ma, MUpamMuia,
burypa u
[HOBEPXHOCTh




COOTBETCTBUU C TPAJAULIASIMU
Hapo0B Poccuu;

OBnazieHue yHUBEPCAIIbHBIMU
PETYJISTUBHBIMU JCHCTBHSIMH:
Q) caMOOpraHu3aus:

- CAMOCTOSITEIILHO
OCYILIECTBIISTh
M103HABATEIBHYIO
EeSITEIIbHOCTD, BBISBIISATH
[poOJIeMbl, CTABUTh U
(hbopmMynupoBaTh COOCTBEHHBIE
Bajiauu B 00pa3oBaTEIbHON
eI TETbHOCTH M KU3HEHHBIX
CUTYaIusX;

- CAMOCTOSITEJILHO COCTaBIIATh
[J1aH perIeHusl MPOOIEMBI C
[YI€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHNN;

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM;

CII0COOCTBOBATH
(hopMUpOBaHHIO U
MPOSIBJICHUIO IIUPOKOM
PPYAMLIMY B pa3HbIX 00JacTIX
3HAHWI, TOCTOSTHHO TOBBIIIATh
CBOI 00pa3oBaTeNIbHBIN U
KYJIbTYPHBII YPOBEHb;

0) CAMOKOHTPOJIb:
MCII0JIb30BATh IPUEMBbI
pedIeKcHu s OLIEHKH
CUTYaI[iH, BbIOOpa BEPHOTO
[PEIICHNUS;

- YMETh OLICHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh
[PEIIEHUS 110 UX CHIKEHUIO;

B) YMOLIMOHANILHBIN
WHTEIJIEKT, MPeroaararonui
C(OPMHUPOBAHHOCTD:
BHYTPEHHEW MOTHBAIIUHY,
BKITIOYAIOIICH cTpeMIIeHHE K
ITOCTH)KEHUIO LIETIH U YCTIEXYy,
OTNTUMM3M, UHUIITUATUBHOCTb,

BpAIICHUS, IMIIHHID,
KOHYC, II1ap, cdepa,
ceueHus PUrypol
BpAIEHHS], TUIOCKOCTb,
Kacaromnasics cepsl,
[UIMHAPA, KOHYCa,
MU0 Ab
MOBEPXHOCTHU

MU PAMH/IBI, TPU3MBI,
KOHYCa, IMINHApA,
1011316 Chephl,
00beM Ky0a,
MPSIMOYT OJTBHOTO
napaieNenume/a,
MU PAMHIBI, TTPU3MBI,
[VUTMHPA, KOHYCa,
nrapa; yMeHue
M300pakaTh
MHOTOTPaHHUKH U
MOBEPXHOCTH
BpAIICHHS, NX
CCUCHHsI OT PYKH, C
MOMOIIIBIO YEPTEKHBIX
MHCTPYMEHTOB U
PIIEKTPOHHBIX
CpEICTB; YMETh
pacrio3HaBaTth
CHMMETPHIO B
[IPOCTPAHCTBE; YMETh
pacrio3HaBaTh
NpaBUJIbHbIC
MHOTOT'PaHHHKH,

- YMETh OIIEPHPOBATH
MOHSATUSIMH:
MPSIMOYTOJIbHAST
cHCTeMa KOOPJIUHAT,
KOOP/IMHATHI TOUKH,
BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJIsIPHOE
IPOM3BECHUE, YTOJI
MEX /1y BEKTOpaMH,
CyMMa BEKTOPOB,
[IpOM3BECHUE




[YMEHHE JIEHCTBOBATH, HCXOIS
113 CBOMX BO3MOXKHOCTEH;

- DMIATHUH, BKIIIOYAIOIICH
CITOCOOHOCTH ITOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE
NPYTUX, YIUTHIBATh €T0 TPU
OCYIIIECTBICHUT
KOMMYHHUKAIIMH, CIIOCOOHOCTh
K COUYBCTBUIO U
COTIepEKMBAHHMIO;

- COI[MAJILHBIX HABBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTPAaNBATh OTHOIICHHUS C
NPYTUMH JTFOABMHU, 3200 THTHCS,
[TPOSIBJIATH HHTEPEC U
pazpeniaTth KOH(IUKTHI

BEKTOPA HA YUCIIO;
HAXOJIUTh C TOMOIIBIO
M3y4CHHBIX (OPMYIT
KOOPIWHATHI
CepeIMHbI OTPE3Ka,
pacCTOSIHUE MEXKIY
TBYMSI TOUKaMHU

OK 04
DddexTrBHO
B3aMOJIEHCTBOBAT
b 1 paboTath B
KOJUIEKTHBE U
KOMaHJIe

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaAMOCTOSITEILHOCTH U
CaMOOTIPEICTICHUIO;
-OBJIaJICHHE HaBLIKAMU
[y4eOHO-HCCIIE0BATEIIbCKOM,
MPOEKTHOM U COIMAIIbHOM

eI TeNILHOCTH;

OBJyiaIcHUE YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
MEVCTBUSIMUA:

0) coBMeCTHas ACSATEIHHOCTD:
- IOHUMATh U MCII0JIH30BaTh
[PEUMYIIECTBAa KOMaHIHON 1
WHIUBUTyaJIbHOU PabOThI;

- IPUHUMATh 1[ETTU COBMECTHOM
eI TeILHOCTH,
OPraHu30BbIBATh U
KOOPJAUHUPOBATH ACHUCTBUS 110
ee JOCTHKEHUIO: COCTABIISATh
[JIaH JEHUCTBUM, paclpeielisiTh
[POJIM C y4U€TOM MHEHHI
[y4aCTHUKOB 00CYKIaTh
[pe3ybTaThl COBMECTHOM
palboThI;

- KOOPJAMHUPOBATh U
BELITIONHATH pad0OTy B YCIOBUSAX
[p€aTbHOTO, BUPTYaJIbHOTO U

- YMETh OIIEPHPOBAThH
MO HS THSIMH
CITy4aiiHBIN OTIBIT U
CiTyJaitHOe COOBITHE,
BEPOSITHOCTD
CITy4aifHOTO COOBITHS;
YMETb BBIYUCIIATD
BEPOSITHOCTD C
MICII0JIb30BAHUEM
rpaduIecKux
METO/I0B; TPUMEHSATH
(bOopMyIBI CIIOKEHUS U
YMHO>KEHUS
BEPOSITHOCTEM,
KOMOWHATOPHBIC
bakTel u GopmMyIIbI
[pU pEIICHUH 3a]1a4;
OIICHUBATh
BEPOSITHOCTH
pealbHBIX COOBITHIA;
3BHAKOMCTBO CO
CIIy4aiHbIMU
BEJTMYMHAMU; YMEHUE
[IPUBOIUTH PUMEPHI
MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B
[IPUPOIHBIX U




KOMOMHHUPOBAHHOTO
B3alMO/ICHCTBHUS,

- OCYLIECTBJIATH I03UTUBHOE
CTpaTeruueckoe MoBeICHUE B
[Pa3IMYHBIX CUTYAIIHSIX,
[POSIBJISTH TBOPYECTBO U
BOOOpakeHue, ObITH
MHUIIMATUBHBIM.

OBnajieHue yHUBEPCAIbHBIMU
PETYISTUBHBIMU JIEHCTBHSIMU:
) NIpUHSATHE ce0s U IPYTUX
UTFOJICH:

- IPUHUMATh MOTHBBI U
QpTyMEHTHI IpYTUX JIFO/ICH TIpU
QHaJIM3€ pe3ysbTaTOB

eI TeTbHOCTH,

- IPU3HABATH CBOE MIPABO U
[IpaBO APYTUX JOACH Ha
OIITNOKU;

- pa3BUBATh CIIOCOOHOCTH
[MOHUMAaTh MUP C MO3HULIUU
NPyroro yenoBeka

00I11eCTBEHHBIX
SIBIICHUSIX;

- yMeTh CBOOOTHO
OTIEPUPOBATH
MOHSITHSIMH: CTCIICHB C
[IEJIBIM TTOKa3aTesIeM,
KOpPEHb HaTypaJbHOMI
CTETICHH, CTEIICHD C
paOHAIBLHBIM
MoKa3aTesieM, CTETIeHb
C JIE€HCTBUTEILHBIM
(BEIIECTBEHHBIM)
MoKa3aTeleM,
morapudm uuca,
CHHYC, KOCUHYC U
TaHTEHC
MIPON3BOJIEHOTO

EU (IR

- yMETh CBOOOTHO
OTIEPHPOBATH
MOHATHUAMH: TpaduK
dbyHKIIMN, 0OpaTHas
ynxums,
KOMIIO3UITUS

(b yHKIIUN, TUHEHHAS
ynxums,
KBa[paTHIHAS
(yHKIUS, CTETICHHAS
(YHKITUS C IETBIM
[oKa3aTeleM,
TPUTOHOMETPHUYECKHE
(byHKIIUH, 0OpaTHBIE
TPUTOHOMETPHUYECKHE
pynxuun,
Moka3atesbHast U
irorapupmMudecKas
(byHKIMH; YMETh
CTpOUTH TpaduKu
(yHKITUH, BBITIOJIHSTh
npeoOpa3oBaHUs
rpaduKoB QYHKIIHIA;

- YMETh UCII0JIb30BaTh
rpaduku GyHKIMiA




IS U3yUCHHS
[IPOLIECCOB U
3aBUCUMOCTEN IIPU
peleHnH 3a1a4 13
NPYTUX y4eOHbIX
MPEIMETOB H U3
[pE€aIbHOM KU3HH;
BEIPAXKATH
(bopMynamu
3aBHCHMOCTH MEXKIY
BEITMINHAMU;

- CBOOOJTHO
OTIEPHPOBATH
MOHSITHSIMH: YETHOCTD
byHKIINH,
MEepUOTNIHOCTD
byHKITNH,
OTPaHUICHHOCTH
byHKITNH,
MOHOTOHHOCTb

(b YHKITUH, SKCTPEMYM
GbyHKITNH,
HanOoJIbIIee U
HauMEHbIIIee
3HaYCHUs (PYHKIIMHU Ha
MIPOMEXKYTKE; YMETh
[IPOBOJAUTD
MCCIIe/IOBaHKE
GbyHKIUY,

- YMETb UCIIOJIb30BATh
CBOMCTBA U rpaduku
bYHKIAN U151
pellleHrs ypaBHEHUH,
HEPAaBEHCTB U 33]1a4 C
apaMeTpamu;
M300pakaTh HA
KOOPJIMHATHOM
[JIOCKOCTH MHOKECTB)
[PELICHUI YpaBHEHHUI,
HEPAaBEHCTB U UX
cCHCTEM




OK 05
OcCyI1ecTBIATh
YCTHYIO U
[MCEMEHHYIO
KOMMYHHKAITUIO Ha
rOCyIapCTBEHHOM
s1361Ke Poccuiickoi
Denepannu ¢
Y4eTOM
0COOCHHOCTEH
COIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B o6s1acTé 3¢TeTHYECKOTO
BOCITUTAHMSI:

- 3CTETUYECKOE OTHOIICHUE K
MUPY, BKITFOYAst SCTCTHKY
ObITa, HAYYHOTO U
TEXHMYECKOTO TBOPUYECTBA,
criopra, TpyJa u
0OIECTBECHHEIX OTHOIIICHUIA,

- CIIOCOOHOCTh BOCIIPUHUMATD
[pa3TMYHBIE BUJIBI HCKYCCTBA,
TPaJIUIIANA U TBOPICCTBO
CBOETO ¥ JIPYTHX HAPOJIOB,
OIyIIATh SMOIIMOHAIEHOE
BO3JICHCTBUE NCKYCCTBA;

- YOSXKIEHHOCTh B 3HAYUMOCTH
TS IMIHOCTH M OOIIECTBA
OTEYECTBEHHOTO U MUPOBOTO
MCKYCCTBA, STHUYCCKUX
KYJIBTYPHBIX TPAJIUIIANA 1
HapOTHOTO TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE
[POSIBIIATH KayecTBa
TBOPUYECKON JTUYHOCTH;
OBnazieHue yHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU

eV CTBUSIMUA:

a) oOIeHue:

- OCYIIECTBIIATD
KOMMYHHKAIIH BO BCEX
chepax KU3HU;

- pacrio3HaBaTh HeBepOabHbIC
CpeacTBa OOIIeHHs], TOHUMATh
3BHAUEHUE COIMATbHBIX 3HAKOB,
[pacro3HaBaTh MPENOCHUIKH
KOH(MIMKTHBIX CUTYallUi U
CMSITYaTh KOH(MIUKTHI,

- pa3BEpHYTO U JIOTUYHO
M37IaraTh CBOIO TOUYKY 3pEHUS C
MCTIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB

- YMETh OTIEPHPOBATH
MOHATUSIMH: CpeJlHEe
apudMeTHuecKoe,
MearaHa, HanOoJIbIee
1 HaMCHbIIICe
BHAUCHUS, pa3Max,
criepens,
CTaHJApTHOE
OTKJIOHCHUE
YUCIOBOTO HAbOPa;
YMEHUE M3BJICKATH,
WHTEPIPETHPOBATH
1H(pOpMalLIO,
MPE/ICTaBICHHYIO B
TabnauIax, Ha
arpamMmax,
rpaduxax,
O0TpaXKaroIIyro
CBOWCTBA peabHBIX
MIPOIIECCOB U SIBJICHHIA;
[PEICTABIST
nH(OpMAaITHIO ¢
[TOMOIIBIO TAOIUI] 1
arpamm;
MICCIIEIOBATh
CTAaTUCTUYECKUE
TaHHbIE, B TOM YHCIIE
C TIpUMEHEHUEM
rpaduuecKux METOJ0B
1 DJIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH
MOHITUSIMU: TOUKA,
psiMasi, MI0CKOCTb,
[POCTPAHCTBO,
IBYTPaHHBIN yrol,
CKpEIlUBaIOIIecs
MpsIMbIE,
MapauieTbHOCTh U
MEePIeHIUKYISIPHOCTD
MPSIMBIX U
[JIOCKOCTEM, YIroJl
MEX Ty PSMBIMHU,




YTOJI MEXAY IPSIMOM U
[JIOCKOCTBIO, YTOJI
MEX 1y INIOCKOCTSMH,
[paccTOsIHHE OT TOUKH
10 TUIOCKOCTH,
[paccTOsSIHUE MEX LY
[PSIMBIMU, PACCTOSTHUE
MEX 1y TNIOCKOCTSAMY;
- YMETb UCII0JIb30BaTh
[IpU peLIeHnH 3aa4
M3y4eHHbIE (PaKThl U
TEOPEMBI
MIaHUMETPUH;
YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB
OKPYXKAFOIIEro Mupa

OK 06 ITposBisaTe
paskIaHCKO-
[MaTpUOTHYECKYIO
IMO3UIIHIO,
IEMOHCTPHPOBATH
0CO3HAHHOE
[MOBEICHHE Ha
OCHOBE
TPaIUITHOHHBIX
[POCCHICKHX
ITyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YHUCIIE C YIETOM
rapMOHH3aLUN
MEKHAIMOHAIBHBIX

11 MCIKPCIIMT'MO3HBIX

OTHOIIICHUH,
[IPUMEHSTh
CTaH1apThI

AHTHUKOPPYIIIUOHHO,

'O MOBCACHUA

- 0CO3HaHUE 00YJaIOIIUMHUCA
[POCCUMCKOM T'paKJaHCKON
MICHTUYHOCTHU,

- [IeJIeHAPaBJIEeHHOE Pa3BUTHE
BHYTPEHHEHN MO3UIUN
ITUYHOCTH Ha OCHOBE TyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH
Hapo10B Poccuiickoi
Denepanu, ICTOPUUECKUX U
HAIMOHAIBHO-KYIbTYPHBIX
Tpaauuuid, GopMUpoBaHUE
CUCTEMbI 3HAYHMbBIX
[IEHHOCTHO-CMBICIIOBBIX
[YCTaHOBOK,
QHTHUKOPPYIMIIUOHHOTO
MUPOBO33PEHUS,
MPaBOCO3HAHUS,
PKOJIOTMYECKOM KYIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIEIH U
CTPOUTH KU3HEHHBIE IJIaHbL;
B yacTu rpaxkJ1aHCKOTO
BOCIIUTAHMS:

- 0CO3HAHUE CBOUX
KOHCTUTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, yBaXKeHHe
3aKOHA U MPABOTOPSIKA;

- YMETh OTIEPHPOBATH
MOHSATUSIMH:

MPSIMOYT OJTbHAST
crcTeMa KOOPIUHAT,
KOOPANHATHI TOUKH,
BEKTOP, KOOPMHATHI
BEKTOPA, CKASIPHOE
[IPOM3BECHUE, YTOJl
MEXTy BEKTOpaMH,
CyMMa BEKTOPOB,
[IPOM3BEACHUE
BEKTOpA HA YHCJIO;
HaXOJIUTh C IOMOIIBIO
M3y4eHHBIX (OpMYII
KOOPIMHAThI
CepeIMHbl OTPE3Ka,
PacCTOSIHUE MEXKIY
NIByMsI TOUKAMU;
-yMeTh BbIOUPAThH

10 IXO TSI
M3y4eHHbII METOJT IS
peleHus 3a/1auu,
pacrio3HaBaTh
MaTeMaTH4eCKue
(bakThl 1
MaTeMaTH4eCKue
MOJIENIN B TIPUPOJHBIX




- IPUHATHE TPATULUOHHBIX
HAIlMOHAILHEIX,
00I1IeYEITIOBCUCCKUX
T'YMaHUCTHYECKUX U
IEMOKPATUYECKUX [ICHHOCTEH;
- TOTOBHOCTH MIPOTUBOCTOSITh
MICOJIOTHH SKCTPEMHU3MA,
HaI[MOHAIN3Ma, KceHo(oOowH,
ITUCKPUMUHALIMH 110
COIMATBHBIM, PEITUTUO3HBIM,
[PaCOBBIM, HAITMOHAIbHBIM
MpU3HAKaM;

- TOTOBHOCTbH BECTH
COBMECTHYIO JCSITEIHHOCTh B
MHTEpecax rpakJIaHCKOTO
00111eCTBa, Y4acCTBOBATh B
CaMOYIIPaBJICHUH B
00111600pa30BaTEIILHON
OpraHu3aIu 1 IeTCKO-
FOHOIIIECKUX OpPTaHU3aIUsX;

- YMEHUE B3aUMO/ICHICTBOBATh
C COLMAIbHBIMU MHCTUTYTaMHU
B COOTBETCTBHUH C UX
(OYHKIMSIMU ¥ HA3HAYCHHUEM,

- TOTOBHOCTh K TYMaHUTApHOU
1 BOJIOHTEPCKOU
IesITeIbHOCTH;
[MaTPUOTUYECKOTO BOCITUTAHUS:
- chOPMHPOBAHHOCTH
[POCCUICKOM IpaXkJaHCKOM
MJICHTUYHOCTH, MaTPUOTU3MA,
[YBOXKEHHUS K CBOEMY HapOy,
4yBCTBA OTBETCTBEHHOCTHU
repen PonuHou, ropocTu 3a
CBOM Kpaii, cBo0 Pouny, cBoii
SI3BIK U KYJIbTYpPY, MPOILIOE U
HACTOSsIEeC
MHOTOHAIIMOHAJIBLHOTO Hapoaa
Poccuu;

- IICHHOCTHOE OTHOIIICHHUE K
rOCYJapCTBEHHBIM CUMBOJIaM,
MCTOPUYECKOMY U
PUPOJHOMY HACIIEANIO,

1 OOIIECTBEHHBIX
SIBIICHUSIX, B
CKYCCTBE; YMEHUE
[IPUBOIUTH TIPUMEPHI
MaTEeMaTHICCKUX
OTKPBITHN
[POCCUIICKOU U
MHPOBOM
MaTeMaTU4ECKON
HAYKH.

- YMETh OTIEPUPOBATH
MTOHSI THSIMH
CITy4ailHBIN OTBIT U
ciIyJaitHoe COOBITHE,
BEPOSITHOCTh
CITy4aifHOTO COOBITHS,
YMETh BBIYUCIIATH
BEPOSTHOCTH C
MCITOJIh30BaHUEM
rpaduueckux
METO/I0B; TPUMEHSATH
(bOpPMYITBI CITOKCHHS 1
YMHO>KEHUS
BEPOSITHOCTEM,
KOMOWHATOPHBIC
(bakThl U HOPMYITBI
[pU PELICHNH 3a]1a4;
OIICHUBATh
BEPOSITHOCTH
peasbHbIX COOBITHIA;
3HAKOMCTBO CO
CIy4allHbIMU
BEJIMYMHAMU; YMEHUE
[IPUBOIUTH PUMEPbI
MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B
[IPUPOIHBIX U
0OIIIECTBEHHBIX
SIBIICHUSX




MaMsATHUKAM, TPAIUIUSM
HapooB Poccun,
nocTrkeHusAM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE,
TEeXHOJIOTUSIX U TPYJIC;

- nieiiHas YOSKICHHOCTb,
TOTOBHOCTD K CIIY’)KEHHIO U
zamuTe OTCUYeCTBa,
OTBETCTBEHHOCTb 3a €TI0
Cynp0y;

OCBOEHHBIE 00yJaroIUMHUCA
MEKIPEIMETHBIC TIOHATHS U
YHUBEpCaJbHbIE yUeOHbIE
neiicTBUS (pEry/IsiTUBHBIC,
[MO3HaBaTEJIbHBIC,
KOMMYHHKATHBHBIE);

- CIIOCOOHOCTh UX
MICTIONIb30BAHUS B
[TO3HABATENIBHOU U
COIMAJIBHOM MPAKTHUKE,
FOTOBHOCTb K
CaMOCTOSITEIBHOMY
[IaHUPOBAHUIO U
OCYITIECTBJICHUIO Y4eOHOU
NesITeNIbHOCTH, OpraHU3aI[|uH
[y4€OHOTO COTPYTHUYECTBA C
Me1arorn4yecKuMu
[paOOTHUKAMH U
CBEPCTHUKAMH, K YUYACTHIO B
[IOCTPOCHUU UHAUBUAYATIBbHOMN
00pa30BaTeIbHON TPACKTOPUU;
- OBJIaJICHUE HAaBbIKAMU
yaeOHO-HCCIIeI0BATENbCKOM,
MPOEKTHON U COIUATBHON
esITeIbHOCTH

OK 07
CoeiicTBOBATh
COXPaHEHUIO
OKpYXKarolen
Cpelbl,
pecypcocOepexeHu
f0, TPUMEHSITh
3HaHug 00

- HE IPUHUMATh JICHCTBUS,
[IPUHOCAIINE BPET
OKpYKarollen cpene;

- YMETh ITPOTHO3UPOBATH
HeOIaronpusTHbIE
PKOJIOTMYECKUE TTOCIEACTBUS
[IPEAIPUHUMAEMBIX JCHUCTBUM,
pe10TBpalaTh UX;

- YMETh OIIEPUPOBATH
MOHIATUSIMU: PYHKITHUS,
HEenpepbhIBHAs
dyHKumA,
[IPON3BOIHA,
nepBooOpasHa,
OIPEIEIICHHbIN
WHTETpaJl; yMETh




I3MEHEHUU
KJIuMaTa,
[TPUHIUTIBI
OEepEKINBOTO
[IPOM3BO/JICTBA,
b PEKTHBHO
IENCTBOBATH B
UpE3BBIYaHBIX
CUTYaIHsIX

- PACIIMPUTH OIBIT
e TeTbHOCTH YKOJIOTHIECKOM
HATIPABJICHHOCTH,

- pa3pabaTbIBaTh IJIaH
[pEIICHHST POOIIEMBI C YIeTOM
QHaTN3a NMEFOIIXCS
MaTepUATbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISAITh
[IeJICHAIPABICHHbBIN MOUCK
[epeHoca CpeCTB U CIIOCOO0B
ECTBUSA B
poheCcCHOHANBHYIO CPENY;

- YMETh IIEPEHOCHUTDH 3HAHUS B
MMO3HABATEIBHYIO U
[PaKTUYECKYIO0 00J1acTH
PKU3HEICTSIILHOCTH,

- IpejIaraTh HOBBIC TTPOCKTHI,
OIICHUBATH HUJICH C MTO3UITUU
HOBW3HBI, OPUTUHAITBHOCTH,
[MPaKTUYECKON 3HAUUMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTUBBI B ACSITEIHHOCTb,
OIICHUBATh COOTBETCTBUE
[PE3yJIbTAaTOB LIEJIAM

HaXOJUTh
[IPOU3BOJIHBIE
PIIEMEHTapHbBIX
(yHKLMH, UCIIOJIb3YS
CIIPaBOYHbIE
MaTepuaibl;
MCCIIEIOBATh B
[IPOCTEUIINX CIIYdaAsIX
(byHKIIMY Ha
MOHOTOHHOCT,
HAXOJUTh
HauOOJIbIINE U
HauMEHbIIINE
BHaueHUs (QyHKIIHH;
CTPOUTH rpapuKu
MHOTOYJIEHOB C
MICII0JIb30BAHUEM
anmnapara
MaTeMaTH4eCKOTro
AHaJIM3a; TPUMEHSATh
[TPOU3BOIHYIO ITPU
pellieHnH 3aa4y Ha
IBUKEHHE; pEeIIaTh
[PAKTHKO-
OpUEHTUPOBAHHBIE
3aJadd Ha
HanOOJIbIINE U
HAaUMEHbIIINE
3HAYCHUS, HA
HAXO0XkJ/ICHUE MYTH,
CKOPOCTH U
YCKOpPEHUS;

- YMETh OIIEPUPOBATH
MOHSITHSIMHU:
TBUKEHUE B
[IPOCTPAHCTBE,
M0/100HbIE GUTYPHI B
[IPOCTPAHCTBE;
MCII0JIb30BATh
OTHOILIECHHE TIoLIanen
[MOBEPXHOCTEU U

00BEMOB IO JOOHBIX




(buryp npu pereHun
3asad;

- YMETh BBIYUCIIATH
reOMETPUUECKIE
BEJIMYUHBI (JTMHA,
YTOJ1, IJI0LIa/1b,
00BEM, IIIOIIAIb
[HOBEPXHOCTH),
MCIIOJIb3YSI U3YUCHHBIC
(bOpMYITBI U METOIBI

ITK

IIK 2.8.
OcyiecTBIAThH
MaTtepuaIbHO-
TEXHUYECKOE
obecreyeHue
TEXHUYECKOT0
00CITy>)KHBaHUSA U
peMoHTa
CEITbCKOXO03SICTBE
HHOM TEXHUKHU B
OpraHu3aIuH.

[l Ipakmuueckuti onvim:
Onpenensars noTpedHOCTh B
000pyI0BaHUH,
MHCTPYMEHTAX, PACXOTHBIX
MaTepuaax s IPOBEICHUS
TEXHHYECKOTO OOCTY)KUBAHUS
M PeMOHTA
CEITbCKOXO035MCTBEHHOM
TEXHUKH B COOTBETCTBHH C
MIaHOM-TPadUKOM.
OdopmisaTh 3a1BKH Ha
000py/10BaHNE, THCTPYMEHTHI,
[pacXoAHbIE MaTepHUabl,
HEO0OXOINUMBIE IS
[IPOBEJICHUS] TEXHUUECKOTO
00CITy’)KMBaHUS U PEMOHTA
CEIbCKOX035CTBEHHON
TEXHUKH, B COOTBETCTBHH C
MOTPEOHOCTHIO.

SHaHUAL:

[Topsinok onpeneneHus
MOTpPeOHOCTH B 000PYIOBAHUH,
MHCTPYMEHTAX, PACXOIHBIX
MaTepuaax Jjsi IpoBeIeHUs
TEXHUYECKOT0 00CTyKUBaHUS
1 peMOHTa
CEIIbCKOXO3IMCTBEHHOU
TeXHUKH.

[TopsiioK MOJTOTOBKU U
(hopMbI 3a5BOK Ha
000pyI0BaHNEe, THCTPYMEHTHI,
[PACXO/IHbIE MaTEepHUAIHI,
HE0OX0IMMBbIE IS
MPOBEJICHUS TEXHUUIECKOTO
00CTyKUBAaHUS M PEMOHTA
CEIBbCKOX035MCTBEHHOM
TeXHHUKHU.

- pemraTh MPUKIAIHbIC
3ama4yu B 00JaCTH
npodecCuoOHAIBHOM
IeATEIbHOCTH;

- OCHOBBI JIMHEHTHOM
QreOpsl U
AHATUTHIECKOM
FCOMETPHH;

- OCHOBBI TCOPHH
KOMIIJIEKCHBIX YHCET;

- OCHOBBI
mudepeHnnanTbHOro
1 MHTETPATLHOTO
VICUMCIICHUS




KAPTOYKU-3ATAHUA JUISI UHANBUIYAJLHON PABOTHI

Tema «/leficTBUTEILHBIE YHC/Ia U AeiicTBUs Hag HUMI» (OK 04, TIK 2.8)
Kaprouka 1

1. HaiiguTe 3HaueHue BbIpaKEHUSL:

(152§ —148§) -0,3
4 8
0,2
2. Haiiaute X U3 MpomnopInu:
@-35021-1tys016 32-3.1
7 5 __( 14 6
X 0> _40%
84 60
Kaprouka 2
1. Halinute 3HaY€HHUE BBIPAKEHUS:
172§ —1701 + 3i
6 3 12
0,8-0,25
2. Haiinute X U3 IpOoHOpLHH:
28 17
0125x ez 07
(E _ ﬁ) -81 0,675-2,4-0,02
24 40" 16

Tema «PelnieHue ypaBHeHHUIi H HEPABEHCTB ¢ 0/1HON nepemenHoi» (OK 04, K 2.8)
Kaprouka 3

1. Pemnte ypaBHEHueE:

1) 3(x—2)-5=4—-(5x-1);

2) 3x+l:2_4(x—3);
5 15



6x—x2—6_2x—3_1_
x-1 x-1

3)

4 [2x-3 =5

Kaprouka 4
Pemnre HepaBeHCTBO:

Ex—-2 3-X
-——>1:
3 2

(Xx=1D(x-2) 5 0.
x-3

1)

2)

3) X*+5x+4>0,
Tema «Tpuronomerpunyeckue GyHkuuu yucjaosoro aprymenra» (OK 04, OK 02)
Kaprouka 5

1.HaiimuTe pannanHyo Mepy yriia, paBHOTO:
a) 135%; B) 36%;

6) 210°%; r) 10°,

2. Haiinute 3Hau€HHE BBIPAKEHUS:

a) 2€0560° ++/3c0s30°:
6) 5sin 30° —ctg45°;

») 3tg45° -1g60° .
Tema «Tpuronomerpuueckue ypasuenusi» (OK 01, TIK 2.8)

Kaprouka 6

Pemute YPaBHCHHUC!

1. sin x—l-
) >

2.2cos§+1= 0;

3. 3sin?-5sin x—2=0;



CAMOCTOATEJIbHAA PABOTA

Tema JleiictBuTtesbubie unciaa (IK 2.8)

Bapuanr 1.

1. Beruucnure 3Ha4€HHE BHIPKCHUS: ((2 15 —1%} 1335+ 5% -385 —15,7] . % +2,25

[ Xx+10 1 j 5 10
2. YHupocTHuTe BBIpaKEHHE:

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

Bapuanr 2.

1. Bpruncnute 3HaUEHUE BBIPOKEHUS: | /5 : 41 - 3i -3 1i +035- 1 114
6 23 18 15

2
2. YHupocTHTe BBIpOKEHHE: 3/ + 21 : 2 >~ !
y -1 y°-1{2y-y~ 2-y

Tema JInHeiiHble ypaBHEeHHsI U HepaBeHCTBa ¢ oHoi nepemenHoii (IK 2.8)

Bapwuanr 1.

1.Pemure ypaBHEHHE.

a) 3(0,5x—4)+8,5x=18
0) 4x2+4x+1=0

x-1 4+4+2x
) AT

2 3
2.Pemnte cucTeMy HEPaBEHCTB.
x
3 =0
1-3x<2x—-1
3—x<0
3.PemmTe cucremMy ypaBHEHUH.

{8x+3y= -21
4x + 5y = -7

Bapuant 2.

1.Pemute ypaBHEHuE.

a) 5(2+1,5x) —0,5x = 24
6) x2—6x+1=0

3x-2 2+x
) =

5 3



<0
5=
2.Pemnre cucreMy HEpaBEHCTB. 2 x>0
2—x=2x+1

4x — 6y = 26
5 +3y=1

Pemnre cucremy ypaBHEHMIA. {
Tema KoMmmiiexkcnsblie unciia. JleiictBusi HaJ ynciamu B anredopanydeckoii gopme (OK 04)

[lenb: 3aKkpenuTh U3ydeHHBIN MaTepuall o TeMme «lloHaTre KOMIIEKCHOTO ynchna. JledcTBus Hajl
KOMIUIEKCHBIMH YMCIaMU, 33JTAaHHBIMU B alre0pandeckoit popmer.

Bapuanr 1.

1. Bbruuciute CymMMy, pa3HOCTb, IPOU3BEICHHUE M YaCTHOE Yncell: Z1=21-3 u Z,=8+5i.

2. Beruucnure:
2) (7 +2i) ;
0) (6+8i)-(6-8i)
3. Haiiagute MOayIihb KOMITJIEKCHOTO YHCIIA:
a) -2i;
0) 3+4
4. BbINOJHAUTE BCE JACHCTBUS C KOMIUIGKCHBIMHU unciaamu: Z =2+iuZ =15-3i 5 Haiigure

MOJYJb U I'JIaBHOC 3HAYCHHUE apIr'yMEHTA KOMIIJIEKCHOI'O YuCla Z = 3+4i

Bapuant 2.

1.Beruncinre CyMMy, pa3HOCTb, IPOU3BEACHHE U YaCTHOE uucel: Z1=4+5i u z,=2-3i
2.Bpruncnure:

a) (3—4i)*;

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

3.Haiigute MOIy/Ib KOMILIEKCHOTO YHCTIA!

a) 3i;

6) 12-5i



4 . BhINIOJHUTE BCE NEHCTBUS C KOMIUICKCHBIMU YKCIaMu; Z =—-8—2iuz =4 +5i

5.Haiigure MOIy/b U TIaBHOE 3HAYCHHE apr'yMEHTa KOMILUIEKCHOTO Yuciaa Z =5+ 6i



Tema Muororpannuxku. Pemenne 3agau (OK 04)

| BapuanT Il BapuanT

1.Koumponvnwvlesonpocwi

a) YTO TaKO€ MHOTOTPAHHUKU?
0) BUJIbI MHOTOTPAHHUKOB;

B) 4YTO TaKo€ Mpu3Ma u nupamuaa?

2. Pewuums 3a0auy:

1) Tuaronans ky6a paBHa 24/3. Onpenenuts | 4) JlaHa IpaBHIIbHAS TPEYTOJIbHAS

TOJIHYIO TOBEPXHOCTH Ky0a. nupamua. Ee 60koBasi moBEpXHOCTH
pasHa 144 cm?, anodema — 6 cM. Haittu
2) [ana ueThlpexyroybHas Mupamuia, CTOPOHY OCHOBAHHSL.
OCHOBaHUE KOTOPOU — MPSAMOYTOJIbHUK CO
croponamu 15 u 20 M. BokoBsie pe6pa 5) B npaBuiIbHOM YETHIPEXYTrOIbHON IPU3ME
_ 2
paBHBbI 25 M. HaliTi BBICOTY IIUPaMHUIBL. TIomiakb OCHOBAHMA paBHa S=144 cv’, a
BbicoTa h=14 cM. Haiitu nuaronans
3) Haiftu muaroHasb npsiMOyrobHOTO TIPU3MBL.

napajuieNienuIie/ia, €CJii €ro H3MepeHus
paBHbIL: a) 3 1M, 4 1M, 2 aM; 6) 5 M, 7 M, 8 6) HaiiTu nuaronanb npsiMoyroibHOTro

M; B) 30 cM, 20 cm, 120 cm. napamicienuincia, €Ciiu €ro UsSMEpPCHUA
paBHBL: a) 2 M, 6 M, 4 M; 6) 3 M, 9 M,
10 m; B) 40 cm, 70 cm, 110 cm.

Tema DnemenTsl Teopun BepositHocTu (IK 2.8)
Bapuanr 1.

1+51
1. Beraucnuts: a) 3!; 6) 7-5!; B) 76%5

2. B cpennem u3 1000 camoBbIX HAcCOCOB, MOCTYNMMBUIMX B MpoJaxy, 5 moarekaror. Haiinure
BEPOSITHOCTH TOTO, YTO OJIH CIYy4aiiHO BHIOPAHHBIN JJIsi KOHTPOJISI HACOC HE TIOJITEKAET.
3 CKOJBKMMH CIIOCOOaMHU MOKHO PacCTaBJIATh HA OJTHOM TOJIKE 8 pa3IMYHBIX KHUT?

4. CKOJIBKO BapHUaHTOB paCHpCACIICHUA TPEX MYTCBOK B CAHATOPHUU PA3JIMIHOI'O HpO(l)I/IJ'I}I MO>KHO

COCTAaBUTDb JJIA IIATHU HpeTeHI[CHTOB?

5.B 6p1/1ra,ue nu3 25 JemoBek HYKHO BBIACIINTD YCTBIPCX I pa6OTBI Ha OMPCACIICHHOM Y4YaCTKC.

CKOJIBKMMH CII0CO0AMH 3TO MOYKHO CILC.IIaTL?

6. B maptum u3 18 neraneii naxoaarcs 4 OpakoBaHHbIX. Hayran BeiOupator 5 neraneit. Haiitu

BEPOATHOCTH TOT'O, UTO U3 3TUX 5 nmeranel gBe OKaXXyTCsa 6paKOBaHHBIMI/I.



7. Ilpubop COCTOUT W3 ABYX DJIEMEHTOB, PabOTAIOMIMX HE3aBUCUMO. BeposTHOCTH BBIXOAA M3
CTpOsi IEPBOTO 31eMeHTa paBHa 0,2; BEpOSTHOCTb BBIXOJA U3 CTPOsi BTOPOTo 3emeHTa paBHa 0,3.
Haiitu BeposTHOCTH TOTO, UTO: a) 00a 31eMeHTa BBIMAYT U3 cTpos; 0) 00a snemeHTa OymyT

paboTaTs.

Bapuanr 2.
71-21

1. Beraucnure: a) 6!; 6) 3+5!; B)

2. ®abpuka BblmyckaeT cyMkH. B cpemnem Ha 100 KayecTBEHHBIX CYMOK MPUXOIHUTCS BOCEMb
CYMOK CO CKpBbITBIMHU Jeekramu. Haiinure BEposITHOCTh TOTO, YTO KYIUIEHHAs CyMKa OKa)eTcs

KaueCTBEHHOM. Pe3ynbrar okpyriaure 10 COThIX.

3.B COPCBHOBAHUAX YU4AaCTBOBAJIO YCThIPC KOMAaHBI. CKOJBKO BapHWaHTOB paclpCACICHUA MCCT

MEXTy HUMH BO3MOHO?

4. Ha daxynbrere nusydaercs 16 nmpeametoB. Ha moHenenbHIK HY)KHO B paciiCaHUe TIOCTaBUThH 3

npeameTa. CKOJBKUMH CIIOCO0aMU MOKHO 3TO CIENaTh?
5. U3 15 o0bexToB HYyXHO 0TOOpaTh 10 00bekTOB. CKOJBKUMH CIIOCOOAMH 3TO MOKHO C/IEIaTh?

6. CKOBbKAMH CIIOCOOAMHU MOKHO COCTaBHUTH J030p M3 TPEX COJIIAT U OJTHOTO oduiiepa, eciiu

nmeercs 80 conmmat u 3 odunepa?

7. B ypHe maps1 pa3noro mgera: 20 6emnoro, 15 uepHoro, 5 cunero. HaliTu BEposiTHOCTH TOTO,

YTO U3 YpHBI Hayraa W3BJICUCHHBIN map OKaXXE€TCs HE 0eJ10r0 UM CHHETO OBCTa

TECTOBBIE BOITPOCHI 1O JUCHUIIJIMHE <MATEMATHUKA»

Kommnerenun:OK 01, OK 02, I1IK 2.8

No | IIpaBunbHbII Coneprxanue Bomnpoca Kommer
OTBET CHITUS
1. Bri6epute npaBunbHbINM OTBET, BEINOIHUB clokenue | OK 01

KOMIIJIICKCHBIX YHUCCII.
z1=1+5i; z=3+2i:

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

2. Pemmure KBajipaTHOE ypaBHeHHEe X>- 11x + 30 =0: OK 01

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

3. PemrenepaseHcTBo: x> — 2x — 8 <0. OK 01
1) [-2;4] 2) (005 - 2] U [4; +o0) 3) (-2;4)
4. VYKaKUTe pelieHre CHCTEMbl HEPaBeHCTB! OK 01




3)(—0;2]U[2,6; +0)

S. VYKaxuTe HEBEPHOE PABEHCTBO: OK 01
1) Vx=x? 2) Yx=x®  3)al=1
6. Brrancnure 3HaueHne GyHKIUU y = )i;: B Touke x = | OK 01
3. OtBeT
7. Haiinure 3HaueHue BeipaxkeHnus log, 4 + OK 01
log, 16. OTBeT
8. PemuTe mokazarensHOe ypaBHeHUE 8% = 64. OK 01
OTtBet
9. Pemmre norapudpmMuueckoe HepaBEeHCTBO OK 01
log;(3x+ 4) > log; 7. Oteer
10. Jlorapudm, ocHoBaHKE KOTOpOro paBHO 10 OK 01
Ha3bIBaCTCS
11. BcraBbTe npomymeHHoe OK 02
CIIOBO.
Jlorapudm - 310 CTEINEHHU, B KOTOPYIO
HaJI0 BO3BECTH OCHOBaHUE Joraprudma, 4To0bI
HOJIYYHTh TIOUTOrapu(pMUYECcKOe BBIPOKEHHE.
12. Bripa3uth B paguanax yroi o = 20° OK 02
1) n/5 2) /7 3) n/9
13. Bripa3uts B rpajaycax yroi o = 4m/45 OK 02
1) 16° 2)15°  3)20°
14, Kaxkoii yeTBepTH UNCIOBOM OKPYKHOCTHU OK 02
MPUHAJICKUT Touka t = 19m/4
1) mepBoii  2) BTOpOit 3)TpeTneit
15. YIIpocTuTh BeIpakenue: 3cos’a - 6 + 3sina | OK 02
11 2)-5 3)-3
16. Haiitu 3HaueHue BbIpaxeHus AC0S°X + 2, OK 02
eciu Sin®x = 0,6
1) 4,56 2) 3,6 3) 4,6
17. Kakas u3 Tpuronomerpuyeckux Qpynkuuii ssisercs | OK 02

4ETHOM?




18. OtHomienne kKocuHyca ymucina t k cunycy toro sxe | OK 02
Yrcaa Ha3bIBAETCS

19. OtHomienue cuHyca ymucia t k xkocuHycy toro xe | OK 02
qrcIa Ha3bIBACTCS

20. HazoBure arieMeHT, He IpUHAUIEKALIHMA OK 02

VTHH]IPY:
1) anodema; 2) BeicoTa; 3) paauyc.

21. BeicoTa 00KOBOI1 I'PaHA npasuibHOM | ITK 2.8
MTAPaMUJIBIHA3BIBACTCS

22. Ecnu BeIcOTa KOHYyCa paBHa 15, a panuyc ocHoBanus | [1K 2.8
8, To oOpa3yrorias KOHyca paBHa:

23. Kupnina 2x3x6. Ero quaronans paBHa: I[IK 2.8

24, Pannyc ocHoBanus myiMHIpa paBeH 2 M, BeicoTa 3 M. | [IK 2.8
Uemy paBHa JMaroHalb OCEBOIO  CEUYCHHS?
OtBer

25. JHuametp mapa paseH 2 cM. Uemy pasen ero oobém? | T1IK 2.8
(Yucno mu mpumure 3a 3) OtBeT

26. O06bemM TupamMuIbl paBeH 56 cm®, iomap [IK 2.8
ocHoBaHus 14 cM?. UeMy paBHa BbICOTa?

27. Uemy paBHO 3HaUYCHHE X TIPH PEIICHUN YPaBHCHUS: IK 2.8
8" =64

28. Pemute ypaBHeHue. B oTBeT 3anuminte KOpHU IIK 2.8
ypaBHeHHS: X° —7X+12 =0 (rger

29. B cpeanem u3 1000 cagoBbix HacocoB, noctynuBmux | [1K 2.8
B MpOJIaxy, 5 noarekaror. Haitgure BEpoATHOCTh
TOT0, YTO OJIMH CIIy4aliHO BBIOPAHHBIN 711 KOHTPOJIIS
Hacoc He noaTrekaeT. OTBeT

30. Onpenenutb 00beM MPSIMOYTOJILHOTO IIK 2.8
napasuieJienuneia mo 3-M ero u3MepeHusiM: a= 3; B=
5; ¢c= 8. OTBeT

31. Haiitn nuaronans npsMoyroJIbHOTO I1IK 2.8
napasuieNienureia, €Clid ero U3MepeHust paBHsI: 6, 6,
7.
1) 11 2) 121 3)5,2

32. [IK 2.8

| 1
913,
Uemy paBHO 3HAYEHUE BBIPAKCHUS: 2




1)3 2)5 3) 1/5

33. [Mnomans moBepxHoctu chepsl onpenensercs | [IK 2.8
o Gopmyre, rae R — paauyc chepsr:

1) 27R?;  2) 42R3;  3) 42R%.

34. Kakoit He MokeT ObITh Tpu3Ma? I1IK 2.8
1) mpsmoi; 2) npaBWIbHOM; 3)yceueHHOM.
35. O06bem KoHyca ornpezaensercs 1mo Gopmyse: IK 2.8

1) %ﬂRZH; 2) R°H; 3) %ﬂRzH

36. [IpssmoyronpHbIN Napauieaenunes — 3To: I1IK 2.8

1) nupamuga; 2) npusma;  3) OKTadap

37. OceBbIM ceUEeHNEM LUIUHAPA ABIISIETCS: IIK 2.8

1) TpeyronbHUK;  2) KpYT;

3) IpsAMOYTOJTHHUK

38. Uemy paBHO 3HaUYCHHE MPOU3BOTHOM 7151 QYHKIIUH IK 2.8
y=x*-7x5
1) 3x-8 2)5x+7  3)2x-7

39. YeMy paBHa JJIMHA BEKTOPA: l—é{Z ;3;0} 1K 2.8

1)V13 2)13  3)169

40. YeMy paBHO 3HaueHHE BbIpakeHus: /517 K 2.8
1)81 2)2 3)4920
KOHTPOJIbHASA PAGOTA

Konmponvnaa paboma Nel''Borunciiennsi 1 npeodpa3oBanusi. YpaBHeHUs U
HepaBeHcTBa. ['eoMerpust Ha mitockocTu' (BxoaHo# kKoHTPOIB)(OK 01, OK 02, OK 04, OK 05,
OK 06)

Ipu pewsenuu 3a0anuit 1-4 3anumiume npasuibHbLIL ONMEEM U3 YEMbIPEX NPEOIONHCEHHDBIX.
1. (1 6amm)Packpoiite popMyy COKpAIIEHHOTO yMHOXKeHHUs a’-b?;
A) a?-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) Inomans TpeyrolbHUKA BEIYUCISETCS MO (hOpMYIIE:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.



0 3,

3. (1 6amn) Kakoe 3 cneayrommx 4ucen 3aKII0YeHO MEXIY YUCITaMH 1748

A)0,4;5)0,5;B) 0,6, ') 0,7
4. (1 6amn) Jans rpaduxn pynkuuii. Kakas ¢popmyna cootBeTcTByeT rpaduky 3):

1) N 2) | 3)

—"ﬂ‘
=y

o] 1|

"-, =Y

al 1

1 9

=—x—06 2 —
a2 ey =X oSkl T TR s

Ilpu evinoanenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus u nOJaYy4eHHblil Omeem.
1 11

5. (2 6ama) Beranciaure 2 5

6. (2 6amna)Pemmre ypaBHeHHeX?-7X+10=0.Ecim ypaBHEeHHe MMeeT Golee OJHOTO KOPHS, B
OTBET 3aIUILINUTE MEHBIINA U3 KOPHEH.

7. (2 6Gamma) Ilnmomanms 3emenb KPECTHIHCKOTO XO3SHCTBA, OTBEIEHHAS II0J] TOCAAKY
KYCTapHUKOB M I[BETHHUKOB, COCTaBisieT 24 rampacrpeneieHaMeXIyHUMU B OTHOIIEHHH 5:3.
CKOJIbKO T€KTapOB 3aHUMAIOT LIBETHUKH?

8. (2 6amna) Beicota BH napamnenorpamma ABCD nenut ero cropony AD Ha otpesku AH =2
u HD = 32. Jluaronans napamuienorpamma BD pasna 40. HaliguTe mutomanp mapauienorpaMma.

EOHOJIHI/ITEJILHaﬂ 4acTb

Ilpu evinonnenuu 3adanus 9 3anuwume x00, 000CHOGAHUE PeUleHUs U NOJIYYEHHDLI
omeem.

9. (3 Gamia) PpiGooB mpOMIIbLT Ha JOAKE OT NMPHUCTAaHW HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUEHHIO PEKH, 3aTeM OpOCHII SIKOPb, 2 Yaca JIOBUIJI PbIOY M BEpHYJCS OOpaTHO uyepe3 5 4acoB OT
Hauasa rmyremectBus. Ha kakoe paccTosiHEE OT IPUCTaHU OH OTIUIBLI, €CIIH CKOPOCTh TEUCHHUS PEKH
paBHa 2 KM/4, a COOCTBEHHAs CKOPOCTh JIOAKU 6 KM/4?

IlIkana nepesoda 6a1106 6 ommemKu no NAMUOANILHOIU CUCHIEME

Ommemka Yucno 6annos,
Heo0Xo0umoe 01 nOJIYYeHUs OMMEMKU
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauuno) 13-15




KontponpsHast paboTa cocrout ux 2-X 4yacreil. B mepBoii yacTu mpennaraercs BBIIOJIHUTH 4
3aJaHuA - BEIOPATh MPaBUIIbHBIA OTBET U3 YETHIPEX MPEUIOKEHHBIX. Bo BTOpOit yacTu npenaraercs
BBITIOJIHUTH 6 331aHUH - 0OPMUTH XOJI PEIICHHUS U 3aIUCaTh NOJYYEHHBIN OTBET.

3a mpaBUILHOE BBITIOJHEHUE JIFOOOTO 33aHus TIEPBOU YaCTH OOYUArOIIUICS MOTydaeT OAUH
0amra. [IpaBuibHOE BEITIOJTHEHHE 3a/IaHU BTOPOU YacTH olleHUBaeTcs 2 6amuiamMu uin 1 Gayom 3a
YaCTUYHOE PEIICHHE.

Batel, momydeHHbIe 32 BCE BBHITIOJIHEHHBIC 331aHUs, CYMMUPYIOTCSI.

IlIkana nepesoda 6an106 6 ommemku no NAMUOANILHOU cUCHEMeE

Ommemka Yucno 6annoe,
Heo0X00umoe 0113 noayueHus OmMmemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«3» (omauuno) 14-16

Konmponsnas paboma Ne? ""Pacnonoxkenne NpsiMbIX U MJIOCKOCTEl B MPOCTPAHCTBE.

IMepneHaAMKYJISIPHOCTD H MAPALIETLHOCTH NMPSIMBIX M IUI0CKOCTeH. CKpeluBaoumecst
npsimbie’ (OK 01, OK 02, OK 03, OK 05, OK 07, TIK 2.8)

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHbLIl OMEEm U3 Yemulpex nPeo10HCeHHBIX.
1. (1 6amm)PacmmdpyiiTe KpaTKyro 3amuch: aEf.

A) Touka a MPUHAMICKUT IUIOCKOCTUS; B) Touka a mpuHammexut npsmoif; B) mpsmas a
MPUHAUICKUT TIIOCKOCTHS; ') psimast & mepecekaeT MmiI0CKOCThS .

2. (1 6amn) [psmeie AB u CJI ckpemmuBatotcs. Kakoe pacnosioxxenue umeror npsimbie AC u
BA?
A) nmapannensHbie; b) nepnennuxymnspusie; B) ckpemmuBatores; ') mepecekarorcs.

3. (1 6amn) Inockoctn « u [ umerot 1 o06mryro Touky. KakoBo UX B3anMHOE pacroyioxkeHue?
A)napainensHsl; b) mepecekatorcs mo npsimoit; B) conagarot; I') ckpemuBaroTcs.

4.(1 ©Oamn) Ecnu npsimas, mpoBedeHHas Ha IUIOCKOCTHM Yepe3 OCHOBAaHUE HAKJIOHHOM,
MEePIEeHIUKYIIApHA €€ MPOEKIUH, TO OHA...

A) mepneHAMKYJISpHa M CcaMOW HakJIOHHOW, b) mapamienbHa w camoil HakJIOHHOW; B)
CKpEILMBAeTCs ¢ HAKJIOHHOM; [') mepneHauKynspHa OCHOBaHUIO HAKIIOHHOM.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJIYUEHHbLIL OMEen.

5. (2 6anna) Yepes koHIBI oTpe3ka AB u ero cepeanny M mpoBeieHbl TapasuieIbHbIe IPSIMbIE,
IepeceKarolle HEKOTOPYIO IIOCKOCTh B Toukax A1, B1 u Mi. Hailnure nnuny otpeska MM, eciaun
oTpe3ok AB He nepecekaeT miockocts U eciiu AA1=6,8cm, BB1=7,4cMm.

6. (2 6anna) [Ipsameie AC, AB u AJ] nonapso nepnenaukynspasl. Haliaure orpesok C/, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7.(2 6amna)ll3 TOUYKM K MIOCKOCTH TMPOBENEHBI IBE HaklIoHHbIE. Haiinure minHbBI 0O0IIeTo
MEePIEHINKYIISAPa, €CIHU MPOEKIUHA HAKIIOHHBIX OTHOCATCS KaK 2:3 U JJIMHBI HAKJIOHHBIX PaBHBI 23 cM
u 33 cMm.

8. (2 6amna) Haueptuteky0ABCJIA1B1C1/l;. TToctpouts Touky K€ AB, Touky M€ I/1:C,
otpe3ok PEEA1B:1C:.

Konmponsnasa paboma Ne3 "'Pemenne 3anau. Koopaunatsel u BekTopsi' (OK 01, OK 02, OK

03, OK 05, OK 07, IIK 2.8)



Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLiL OMEEM U3 Yembulpex NPeoyloHCeHHbIX.

1. (1 6amn) dausr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HUX nexar Ha
KoopauHaTHOHU npsamoit Oy?

A)A;B)B; B)C; IN) 1.

2. (1 o6amn) Kakme wm3 BektopoB a(l1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBrstoTCS
€IMHUYHBIMU ?

A)a;b)c;B)B; ) p.

3. (1 6ayn) Kakue u3 Bekropos a(1,2,-3), c(3,6,-6), B(2,4,-6) KoUMHEApHBI?

A) a, B; b) ¢, B; B) a, ¢; I') koymmmHEeapHBIX BEKTOPOB HET.

4. (1 6amn) Hansr Toukn A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro oTpeska siBJIeTCs
touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Ilpu evinoanenuu 3a0anuil 5-8 3anumiume x00 peuwieHus u nNOJAY4eHHbll Omeem.

5. (2 6amma) Jlaner Bektopwl a(-6,0,8) , B(-3,2,-6). Haiigure ckamsipHOe MpOU3BEICHHE
BEKTOPOB.

6. (2 6amna) Ipyu KakuX 3HAYEHUSX 1 BEKTOPBI  d(4,n,2), 6(1,2,n)uepnenuKyIspHbI?)

7. (2 6anna) dansr Bektops! a(-6,0,8), B(-3,2,-6). Haligure KocHHYC yriia MeXIy BEKTOPaMH.

8. (2 6anna) Hokaxure, uto 4eTbipéxyronpHuk ABC/I sBnsercs poMOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

EOHOJIHI/ITEJIBHaﬂ 4acTb

Ilpu evinonnenuu 3aoanus 9 3anuwiume xo00, 000CHOBAHUE DPeWleHUs U NOJIYYEHHbLI
omeem.

9. (3 Gamma) Maker TMOTOJKAa KOMHATBI JUIsl OCBEIICHHUS TPEACTABICH Ha KOOPAMHATHOMN
wiockoctd. HakguTe mmiomanap MOTOJAKA (YETBIPEXYroJIbHUKA), BEPIIMHBI KOTOPOTO HMMEIOT
KOOp/WHATEI (8:0), (10:8), (2;10), (0;2).

10F

[ a 0 =

Konmponsnaa paboma Ned "'OcHoBbl TpUronoMerpun. Tpuronomerpuyeckue
¢yuxmun’ (OK 1, OK 2, OK 3, OK 4, OK 5, OK 6)

00s13aTeIHLHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLiL OMEEM U3 YeMblpex NPed10HCEHHbIX.

1. (1 6amn)B AABC sinCZfl—lé. Kaxas u3 ctopoH siBisiercss runoreny3zoi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6amm) Yriom kakoit yeTBepTH siBisieTcs yroi a=400°7?

A) 1;B) II;B) I T) IV.



3. (1 6ann) Kakue u3 pyHKUUi ABASIOTCA YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ayur) Kakue u3 uuces SBISIFOTCS KOPHEM YPaBHEHUS COS X =§?

_m. T, _m. _2m
A)X—G, b) x . B) x > I x ~

Ipu évinonnenuu 3a0anuii 5-8 3anuwume x00 peuwieHus U HOJIYUEHHbLI Omeéent.
. T T
5. (2 6anna)Berunciure: sin— + COS.

6. (2 6anmma)  Haiigure 3HaueHue BI)Ipa)KeHI/Iﬂ4arCCOS§ - 4arcsin(— g)
7. (2 6anna) lokaxure ToxaecTBO: 2SiN(m/2+a)+ coS(m—0)= cosa.

8. (2 6amma)Pemure ypaBHeHue: Sin’ x - 4 sin x + 3 =0.

JlonmoJHUTENbLHAS YACTh
Hpu eéblnoinenuu 3aoanua 9 3anuwume xod, obocHosanue peuienus u n0ﬂyll€HHbll2
omeem.

9. (3 6anmna)PemmTe cucremy ypaBHEHUI:
{ x+y=m
sinx + siny = 2.

Koumpononas paboma Ne5 ""TpousBoanas pyuxkuuu, ee npumenenne’ (OK 1, OK 2, OK 3, OK
4, 0K 5, OK 6, OK 7, TIK 2.8)

Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHblil OMEEeM U3 Yemolpex NPeoloHceHHbIX.
1. (1 6amr) UeMy paBHa TpoM3BOIHAS DYHKIIMH Y=COS°X?
A) y'=—sin’x; B)y'=-2sin’x; B)y’=-2cos x sinx; I') y’=2cos x.

2. (1 6amm)Ilo kako#t u3 GpopmMys BEIYUCISIECTCS MPOU3BOIHAS POU3BEICHUS?

A) (wHv) =u+v'; B) (uv) =u'vtuv’; B)() = ———; D(fe(x) = (g(x)*g ().
3. (1 6amn)Pemmure ypasuenue f'(x)=0, ecnu f{x)=3x? — 6x +4. Bribepure OTBET.
A) 1;B)-1;B)4; 1) -4.

4. (1 6amn)Ha pucynke n3obpaxken rpaduk npoussoanoil ¢pyukuuu f(X), onpenenennoii Ha
unrepsaie (—10; 8). HaiiautekoauuectBoTouekmakcumymadyukuuuf(X)Ha orpeske [—9;6].

¥

A)5;b)4;B)2; 1) 3.
Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusa U NOJYUEHHBLIL OMEen.
5. (2 Oamma) MarepuanpHasi TOYKa  JBIDKETCS  MPSIMOJIUHEHMHO IO  3aKOHY

4 3 442 .
x(l‘) =t 4617 —4r"+51 -5 (TIe X —paccTosTHUEOTTOUKHOTCUEeTaBMEeTpax, t —
BpPEMSBCEKYH/IaX, M3MEPEHHOECHaUaNaBKeHus). HalinureeeckopocTh (BM/C) BMOMEHTBpEMEHU



t=3c.
6. (2 6anna)Ha pucynke nzoopaxén rpaduk dynkuuny = f(X) 1 kacaTenpHas K HEMY B TOUKE C

a0cuuccoiXo. HalinnresnauenuenpounssoqHoiigynkuuuf(X) B ToukeXo.
YA

[

(x—2)(x+3)> 0
(x—8)
8. (2 6amma)ccnenosats pynkmio f(x)=x® — 3x n mocTpouTs €é rpaduk.

7. (2 6amna)Pemnre HepaBEHCTBO:

JonmoJHUTEJIbHAS YACTh
Ilpu evinonnenuu 3zadanua 9 3anuwiume xo00, 000CcHO8aHUE pPeUleHUA U NOJIYYEHHbLI
omeem.
9. (3 6amta) dupme «DITEKTPHK» BBLIEIAIOT yIaCTOK 3eMiH Turomansio 100 M2, ITpepmararor
YEeTBIPE yJacTKa pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ygacTok 0100pUT TUPEKTOP
(bupMBI «DJEKTPUK», YIUTHIBAsI, YTO HEOOXOAUMO OYIET MOCTaBUTh 3a00p IO EPUMETPY?

Konumponvnas paboma Ne6 ''O6beMbl ¥ 10N TOBEPXHOCTH MHOTOTPAHHUKOB M TeJl
ppamenus’ (OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7, TIK 2.8)

Oobs3aTeabHas YacTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbLIL OMEEmM U3 Uemblpex NPeol0HCEHHDIX.

1. (1 6am1)B Kakux equHUIIAX U3MEPSETCS IIOIIAIb TOBEPXHOCTH MHOTOTpaHHUKA?
A) B rpaaycax; b) B MeTpax; B) B kBagpaTHbIx MeTpax; ') B AByrpaHHBIX rpajaycax.

2. (1 6amn) Inomans 6OKOBOM MOBEPXHOCTU MPU3MBI BEIYHCISETCS 110 hopMyIIe:
A) S = Séoct 2 Soc.; B) Seox =Poca*H; B) S= Bgox + SSocu; I') S60k =2Poci™H.

3. (1 6amm)UTo sBiIAETCS OCEBBIM CEYEHHEM YCEUEHHOI0 KOHyca?

A) paBHOOenpeHHbIN TpeyroibHuk; b) paBHOOeapeHHas Tpanemnws; B) mpsmoyronsauk; I')
IPSIMOYTOJIbHAS TPAIlELHsL.

4. (1 6ann) Kakas ¢urypa nosydaercsi IpH BpallleHHUH IpSMOYTOJIBHOTO TPEYroJIbHUKA BOKPYT
OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennsiit konyc; B) nupamuna; I') yceueHHas nupamuaa.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHusA u NOJIYUEHHbLI OMEen.

5. (2 6anna) Pebpo ocHOBaHUS NpPaBUIBHOM TPEyroJibHOM mupamujel 3 M, amodema OM.
Haiinute nnomans 60K0BOM MOBEPXHOCTH MUPAMUJIBI.

6. (2 6amna) [Inaronanp Kyba paBHa " 588. Haiinute ero oobem.

7. (2 6anna) [IpaMoOyrolbsHUK CO CTOPOHAMU 8CM U 3CM BpaliaeTcst BOKPYT OOJBIIEeH CTOPOHBI.
Haiigure 06beM, Tuiomaay 60KOBOM 1 MOTHOM MOBEPXHOCTEH MOTYYSHHOTO Tea.

8. (2 6amna) BeryucnuTh MOBEPXHOCTh KPOHBI KyCTapHHUKA, UMEIOIIETro (hopMy Irapa paaunyca



0,5 m. B oTBeT 3anmuinTe 4MCiIo0, IeJIEHHOE Ha TT.
JonoJHNTeIbHAS YaCTh

Ilpu evinonnenuu 3adanun 9 3anuwiume x00, 000CHO8aAHUE peuwleHUA U NOIYYEHHbL
omeem.

9. (3 6amna) Coznate MoAenb Kade, UMEIoNIeH GopMy KOMOMHUPOBAHHOTO T€OMETPHIECKOTO
TCJ1a, BBIIIOJIHUTH HCO6XOIII/IMBI€ PaCUCThL (HJIOHIaI[I), O6T)€M, KOJIMYECTBO JIAMIIOUYCK JIs1
OCBEILICHHS).
Konumponvnan paboma Ne7 "'[lepBoodpaznast pynkuun. [IpaBuiia Haxo:xxaeHus

nepBoodpa3ubix ' (OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7)

0Q0s3aTeILHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHbvLiL OMEEM U3 Yemblpex NPed10HCEHHBIX.

1.(1 6amm)/Ins kakoit u3 pynximit yaknus F(x)=x3-3x>+1 sBnsercs nepBooOpa3HOi?
A) f)=3(-2); B) fx)=3x(x2-2): B) f{x)=3x2-6x+1; T') fx)=3x2-6x.

2. (1 6amn) Jlana dynxus f(x)= 3x?+1. YUemy pasuaF(1)
A)2:B)4;B)6;T) I-.

3. (1 6amn) OO6uMii BUI BCex mepBoooOpa3HbIxX s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6au1)BeI4UCcInTE ONpE/IENeHHbI HHTErpa . 12 xdx.

A)-1;b) 1;B)-1,5;T) 1,5.

Ipu evinonnenuu 3a0anuii 5-8 3anuuiume X00 pewienus u NOIy4eHHbLIL Omeen.
5. (2 6amma) Sdsnsercsa ma F(x)=x3-3x+1 nepBoobpasznoii i pyrxmmn f(x)=3(x2-1)?

6. (2 6amna)3anmaiite mepBoobpasHyto F(x) mms dyskmmm f(x)=3x%-2X, ecld H3BECTHBI
koopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6anna)Ha pucynke nzobpaken rpaduk pyukmun y=Ff(X), onpenenéunoii Ha HHTEpBaie
(—3; 11). Haiigurenanmensineesnadennedynkuuuf(X)naorpeske [2;9,5].
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8. (2 Oamwra)Ha pucynke wusobOpaxen rpadpuk Hekotopoit  dynkmum  Yy=f(X).

. 5
T1oM1b3ySChPUCYHKOM, BBIYMCITHUTEONPE IEICHHbIMHTErpa | L f(x)dx.

YA

4 y=f(x)

s e s . s s e e s
e e e e e e s s

JlomoJJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanua 9 3anuuwiume x00, 000CHOGAHUE DPEUIeHUA U NOTYUEHHbLI
omeem.




9. (3 Oamna)BpruMcnauTh TUIOMAAb MOMEMICHUS JUIS TMPOBEACHUS OCBEIICHUS, IMEPUMETP
KOTOPOT0 OrpaHUuUBaIOT JUHUH Yy=0, Y=X, Y=-2x+6. Caenarb yepTex.

Konmponvnasa paboma Ne8 "'Onpenesienue crenenHoii pynkuun. Mcnosib30Banue ee CBOMCTB

npu peulennn ypasHenuii u HepaBeHctTB ' (OK 1, OK 2, OK 3, OK 4, OK 5, OK 6)

Q0s3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLiL OMEEM U3 YeMblpeX NPEOI0NHCEHHBLX.

1. (1 Ganmm)Mex /1y KaKUMH JBYMs HATYPAIbHBIMU YHCIAMI HAXOIUTCS 4Kcioy/19?
A)19u20;b)2u3;B)18u19;I')3 u4.

2. (1 6amm)OnpeenuTe KOpeHb ypaBHeHHs X°=125

A)3.;Bb)-3;B)-5;T) 5.

3. (1 6am)Pacnionoxure B Mopsiike BO3pacTaHMs yucia: 2; i/S_, V17
A)2; Y5 V17; B) 2; V17; /5, B) i/5; 2, V17, T) V17; 2; V5.

4. (1 6amn) YMHOXKas yncia ¢ OJUHAKOBBIM OCHOBAaHHEM, MX CTEIEHHU. .. 7
A) ymHoxaem; b) nenum; B) cknaneiBaem; I') oTHumMaem.

Ilpu evinoanenuu 3a0anuil 5-8 3anumiume x00 peuwieHus U nOJaY4eHHblil Omeem.
558 2.9

6,48
5. (2 6amra)Haiinure 3Ha4eHHE BBIPKCHUS a npu a=7.

(VIZ+VB)

y 10496
6. (2 6amna)Haiinure 3HaUCHUE BRIPAKCHUS :
7. (2 6anmna) PaccTostHre oT HaOMIOAaTENs, HAXOIAIETOCs Ha HEOOIBIION
BBICOTENKHIIOMETPOB HaJ 3eMIIEH, 10 HAOII0JaeMOI MM JIMHUH TOPU30HTA BBIYUCIISACTCS 10

hopmyne [=x 2Rh, raeR=6400 km —paauyc3emin.
CKakoMBBICOTHITOPU30HTBUICHHAPACCTOSTHUM 48 KiJIoMeTpOoB? OTBETBBIPA3UTEBKUIIOMETPAX.

vV —=32—x=2.

QOHOJIHI/ITGJILHEIH 4acTb

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHOBaAHUE DPeUleHUA U NOJIYYEHHbLI
omeem.

8. (2 6amta) Pemure ypaBHEeHHE

9. (3 6anmna)Pemute rpaduuecku cuCTEMY ypaBHEHUH: {yy:_\)/j—c

Konumponvnas paboma Ne9 "Tlokazareabnast pynkuus' (OK 1, OK 2, OK 3, OK 4, OK 5, OK
6)
Oo0s13aTeIbHAS YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHLLiL OMEEM U3 YeMblpex NPed10HCEHHbIX.

1. (1 6anm)IIpu kakoMm 3HadeHHH a PyHKIMs y=a* ObIBAaeT Ha Bcell 00nacTu onpeaeneHus?

A) a=§; b) a=8,25; B) aZ%; ) a=V3.
2. (1 6amn)Ha pucynke nzo0paxéH rpaduk Gpynkiun Bunaf(x)=a*. Haiinure 3nauenuef(2).



VA

filx)y=a"

-

.1
A) 25.;b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amn) Oynkius 3agana GopMymIon: f(x)z(%)x. Yemy paBro f(-2)?

A)-: B)-4:B) 4:T) V2.

1 x—13

—= =3.
4. (1 6amn) Kopenn ypaBHeHm( 9) ?
A) 12,5;Bb) 13;B) 14; ') 15.

Ilpu evinoanenuu 3a0anuil 5-8 3anumiume xo00 peuwieHus u nOJaYy4eHHblil Omeem.
5. (2 6an1a) Haiinure kopenb ypaBHeHus 3%"2-5*3*=12

6. (2 6anna) CKoJIBKO IENBIX PelIeHHi IMeeT HepaBeHCTBo 1<7%1<497
_ 25 —8x —x2

7. (2 6anna)Haitiaure Touky MakcuMmyma QyHKIIUHA Y= ’

8. (2 6bamuta)B xoze pacraga paiMOaKTHBHOTO U30TOTIA €T0 Macca YMEHBIIIAETCS 110 3aKOHY

—t/T
m(t) =mg-2 / ,
raceMo — HavYaJIbHasI Macca I/ISOTOHa,t — BpECMs, IMpOIICAICC OT HA4YaJIbHOI'O

MOMEHTa, | — TmepuoJ1 moJrypaciana. B HauaapHBII MOMEHT BpeMeHHU Macca u3otora 184 mr.
[Tepuonerononypacnanacocrasisier 7 MuH. Haiioure,
4epe3CKOJIbKOMHUHYTMACCAan30ToadyieTpaBHa 23 Mr.

EOHOJIHHTCJILHZIH 4acTb

Ilpu evinoanenuu 3a0anusa 9 3anuwiume xo00, 0600cHo6anue pewieHus U NOJIy4eHHbLIl
omeem.
. —2x=0
9. (3 6anna)Pemnte rpaduuecku cucTeMy ypaBHEHUM: 2% = 0

Konumponwvnasa paooma Nel0 "' Jlorapudmpbl. Jlorapudpmuyeckas pyuxkunusi’ (OK 1, OK 2,
OK 3, OK 4, OK 5, OK 6)

00s13aTeIHLHAA YACTh
Ilpu pewenuu 3a0anuii 1-4 3anuniume npasunbHblil OMEEM U3 Yemublpex nPeo10HceHHbIX.

1. (1 6ann) Kakas u3 pyHkumii Bozpacraer Ha Bcel 00acTu onpeaeaeHns?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; ') f(x)=log1 x.

2x-3
x+7

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -7), (1,5; +0).

2. (1 6amn)Ykaxute obnacts onpeneienus Gpyakuuu f(x) = 1g

3. (1 6amun)Pacnonoxkxute B opsifike Bo3pacTanus: logg s 4; 1ogy 5 0,4,10g, 5 i.



1 1
A) logos 4, logo5 0,4;10805 s B) logos 410805 7 ;10805 0,4

1 1
B) logg s " logos 0,4;1ogos4; I')loggs0,4;1oggs n logg s 4-

4. (1 6ann)Haiimure KopeHb ypaBHeHI/mlOgﬁl (5 - )C) = 2.
A)11;B)-11;B) -3;T') 3.

Ipu evinonnenuu 3adanuii 5-8 3anuuiume X00 pewienus u NOJy4eHHbLIi omeent.
5. (2 6amna)OnpeennTe 3HaUCHNE BRIpakeHns logg 2 + loge 3 + 210824,

6. (2 6amna) YkaxxuTe HAMMEHBIIIEE 1IeJI0€ PEllIeHne HePaBEHCTBRA:
log;(6x — 4) > 2.

7. (2 6anna)Haitaure Touky MakcuMmyma QyHKIIUHA Y= 8In ()C + 7) — 8x + 3.

8. (2 6anna)/lns oborpeBa noMeleHus, TEMIIEpaTypa B KOTOPOM TMOJJIEPKUBAETCA HA YPOBHE
Tr=15° uepe3 paauaTop OTOTUICHUS MPOIYCKAIOT ropsiuyio BoAy. Pacxon mpoxossiieit uepes Tpyoy
pamuaTtopa Boasl m = 0,6 kr/c. [IpoxoasmorpybepaccTosiHue X,
BOJa0XJIaXTaeTcsioTHaUYaIbHOMTeMmepatypbl Tx=91° no temneparypst T, mpuuém

cm T, — T, Br-c Br
x=a7logzﬁ, ¢ =4200—— y=28

¢] P O
rae KI'-° C __ remmoémrocTs BOJBI, M-°C__
kod(durment Temmoodmena, a & = 0,8 — nocrosunas. Haiinure, no xakoit Temnepatypsl (B
rpanycax Llenbcus) oxmaguTcst BoJia, €CIIU JUTMHA TPYObI paauaropa paBHa 144 m.

EOHOJIHI/ITEJIBHaﬂ 4acTb

Hpu eéblnosiHenuu 3a0anua 9 3anuwiume x00, obocHosanue peuienusn u n0./ly'le}lelﬁ

omeem.
9. (3 6amna)Pemmre rpadudecku cucteMmy ypaBHeHI/Iﬁ:{y +2x = logs 13_5 —logs >
2y—3x=6
Tembl pedepaToB

1.IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE

2.BexTopsl B IpocTpaHcTBe. YOI MKy BekTopamu. CKallipHOE ITPOU3BeIeHNE BEKTOPOB
3. Perennie npoctedmnx TpPUrOHOMETPUUYECKUX YPaBHEHUN

4. TpuroHomerpudeckue GyHKLIUHU, UX CBOMCTBA U rpaduku

5. 'eomeTpudeckuii 1 GU3NYECKUIA CMBICIT TIPOHU3BOTHOM

6. duznueckuil cMbICI MPOU3BOAHON B MPO(EeCCHOHATBHBIX 3aauax

7. IlpaBubHBIE MHOTOI'PAaHHHUKH, X CBOWCTBA

8. KomOuHanmum MHOrOrpaHHMKOB U T BpallleHUs

9. [Tnomans kpuBoauHelHOU Tpaneruu. @opmyna Hetotona — Jleiibuuna
10. Crenennas ¢pyHKIuS, €€ CBOWCTBA

11. loxa3zaTenbHast GpyHKIHMA, €€ CBOHCTBA



12. Jlorapudmuueckast pyHKIHS, €€ CBOHCTBA

13. MuoxectBa. ['padbl u ux npumMeHeHue

14. CoObiTHE, BepOATHOCTH COOBITHS. ClI0)KEHNE U YMHOKEHUE BEPOATHOCTEH
15. 3agaun MaTeMaTUYECKON CTAaTUCTUKH

16. YpaBHeHUS 1 HEPABEHCTBA C MOIYJIEM

Kpumepuu oyenxu

Ouyenka «omauyHoy -BHITIOJIHEHBI BCe TPeOOBaHUS K HAMMCAHUIO U 3alIuTe pedepara: o003HaUEHA
npobiieMa 1 000CHOBaHA €€ aKTYaJIbHOCTh, CJICJIaH KPAaTKUW aHAIW3 Pa3IMYHBIX TOYEK 3pEHUS Ha
paccMarpuBaeMyr0 MpoOJIeMy M JIOTHYHO H3JIOKEHa COOCTBEHHAs TO3HIHS, CHOPMYITHPOBAHBI
BBIBO/JIBI, TEMA paCKpI)ITa IIOJIHOCTBIO, BBII[ep)KaH 06”I)€M, CO6J'IIO)I€HI)I Tpe60BaHI/I${ K BHeIHHCMy
O(bOpMJ'IeHI/IIO, JaHbI HpaBI/IJ'II)HI)IG OTBECTHI HA JOITIOJTHUTCIIBHBIC BOHpOCBI.

Ouenka «xopouio» -OCHOBHbIE TpeOOBaHUs K pedepaTy U ero 3alluTe BHIIOJHEHBI, HO MPH 3TOM
JIOTIYILIEHbI HEI0UEThl. B 4aCTHOCTH , UMEIOTCSI HETOYHOCTHU B M3JI0KEHUH MaTephalia; OTCYTCTBYET
Joruyeckas TOCIEAOBATEIbHOCTh B CYXKJEHHUSX; HE BblAepKaH 00bEM pedepara; HMEIOTCS
yIyIieHust B 0popMIIEHUH; Ha IOTIOJTHUTEIbHBIE BOIIPOCHI IIPH 3aLUTE 1aHbl HEMIOJIHBIE OTBETHI.

Ouyenka «yooenemeopumenvhHoy - HUMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TpeOoBaHUWM K
pedepupoBanuio. B yacTHOCTH: TeMa OCBelIeHa JHIb YaCTUYHO; JOMYIIEHb (PakTHUYeCKUe OMNOKU
B coJepKaHUM pedepaTa WIM NPU OTBETE HA JOMOJIHHUTEIbHBIE BOIPOCHI; BO BPEMs 3aIllUThI
OTCYTCTBYET BBIBO/I.

Ouenka «neyoosnemeopumenbHo» - TeMa pedepara He pacKpbITa, 0OHAPYKUBACTCS
CYILIECTBEHHOE HEMTOHUMAaHHUE POOIEMBI.



III. OIIUCAHUE OPIAHU3AIIMU OLEHUBAHUSA U NPABUJI OINNIPEAEJIEHUSA
PE3YJIbTATOB OIEHUBAHMUS.

Ok3aMeH 1o 00meo0pa3oBaTelbHOM  yueOHOW JUCHUIUIMHE TPOBOJUTCA B TEPHUOJ
HK3aMEHAIIMOHHBIX ~ CECCHH, YCTAHOBJICHHBIX KAICHIAPHBIM y4eOHBIM TpadukoM. DK3aMeH
NPUHUMAETCS NPENoJaBaTesIMH, KOTOPhIE NPOBOIMIM 3aHATHAS 10 JAaHHOW Yyd4eOHOH
JTMCLUTUIAHE.

Bo Bpemsi sk3amenHa mo o00mieoOpazoBaTesibHONM Y4€OHOW TUCHUIUIMHE JOIMYCKACTCS
WCIIONIb30BaHME HATJBAHBIX TOCOOMH, MaTepualioB CIPABOYHOTO XapakTepa, HOPMATHBHBIX JI0-
KYMEHTOB, OOpa3loB TEXHWKH M JPYrHUX HH(OOPMALMOHHO-CIPABOYHBIX MAaTEpPHAaOB, IEPEUCHb
KOTOPBIX 3apaHee periiaMeHTUPYETCs.

YpoBeHb TOJITOTOBKM CTYAEHTOB IO OOIIe00pa30BaTeNbHON y4eOHOM AWCIMIUIMHE
OILIEHUBAETCSI B Oawiax: «5» («OTIMYHOY»), «4» («Xopoiioy), «3» («yHIOBIETBOPUTEIHHOY), «2»
(«HEYIOBIETBOPUTEITHHOY).

«5» (ortamuHo) OOyyaronuiics B TMOJHOM o0OBEeME OTBETHJI Ha BCE BOMPOCHI U
JIOTIOJTHUTEIIFHBIE BOTPOCHI TOCTAaBJICHHBIE MpEIOJaBaTeNieM, yMeeT paboTaTh CO BCEMH
BHJIAMH MCTOYHUKOB, TIPOSIBUB CAMOCTOSITEILHOCTh W 3HAHHUS MEXIPEIMETHOTO XapaKTepa,
MIPUMEHSTH PUHITUIIBI YIeOHON JUCIUTUIHHBI B )KU3HH.

«4» (xopommo) OOyyarouUics pacKpbll COIEpKaHne BOIPOCOB, HO B €r0 OTBETE
coJiepKaTcsl HeIOUeTHl HITH OJIHA He TpyOast onrOKa; MPH OTBETE HA IMMOCTABIICHHBIC

BOTIPOCHI MMEIOTCSI HE3HAUMTEIbHBIE 3aMEYaHUs M TIOMPAaBKH CO CTOPOHBI
npenogaBatenss. OOydJaromuicss MOXKET CaMOCTOSTENbHO J0OBIBaTh 3HAHUA,

MOJIB3YACh PAa3IMYHBIMH HMCTOYHHKAMH, WMEET pa3BHTHIC TPAKTHYECKUE YMEHHs, HO
HE00s3aTeNIbHO UX MPUMEHSATb.

«3» (ynoBJjierBopurtebHo) OOyuaromuiics packpeutr Ooisiee, yem Ha 50%

COJIep>KaHue BOIPOCOB, HO €r0 OTBET COJEPKUT HEN0YeThl WM 2-3 Herpyobie
OlMOKM, TpU OTBETE€ HaA I[IOCTABJIEHHBIE BOIPOCHI TIPENOJaBATEIb OKa3bIBal €My
3HAYUTENIbHYIO IIOMOIIb B BH/I€ HABOISALIUX BOIIPOCOB.

OOyuaromuiicss 3HaeT TOJBKO OCHOBHBIE MPHUHIIMIIBI, YMEET J0OBIBATH 3HAHUS

JIUILb U3 OCHOBHBIX HCTOYHUKOB, YACTUYHO COPMHUPOBAHBI 3HAHUS U YMEHUSL.

«2» (HeynoBJieTBOpUTENbHO) OOydJarommiics packpbul MeHee, yeM Ha 50%

COJIep>KaHue BOIMPOCOB, €r0 OTBET COAEPKHUT OoJiee ABYX IpyObIX OIMIMOOK, MPU OTBETE Ha
MOCTaBJICHHBIE BOMPOCHI MPENOAABATENh OKa3blBal €My IMOCTOSHHYIO MOMOIIIb.
OOyuaromuiics HE yMEeT CaMOCTOSTENIbHO paboTaTh C UCTOYHMKAMHU, HE 3HACT IPUHIIUIIOB
y4eOHOM TUCIUILTUHBL, Y HETO He COPMUPOBAHBI 3HAHUS U YMEHHUS.

IV.  KOMILIEKT OHEHOYHbBIX CPEACTB JUIsI OK3AMEHA 11O
OBIIEOBPA3OBATE/IBHOU YYHEBHOU JTNCHUIIJIMHE «MATEMATHKA»

Oo0mmue IInanupyemble pe3yJibTaThbl 00yUeHHS Kpurepun
OLICHKHU
KOMIETECHIHH O6uue JucuHIIHHAPHbIE
OK - TOTOBHOCTb K TPYAY, -BlIaIeTh MeTolaMu | OlleHKa «OTIHYHO»
OK 01 BeibupaTth |0co3HaHUE IIEHHOCTH MoKa3aTeIbCTB, - oOyyaromuics
criocoOBbl pelIeHnsl (MacTepcTBa, TPYA0Iro0ue; AIIrOpUTMaMU [IOKa3bIBACT IIOITHBIC U
3agau - TOTOBHOCTH K aKTUBHOM pelieHus 3aay; ryooKue SHaHHA
MpOo(GECCHOHATEHO |IEATENBHOCTH yMEHHUE MaTCpHala, JIOTUHHO 1
o o ApryMEHTHUPOBAaHO
i1 1eATENIBHOCTH  [TeXHOJIOTUYECKOH U (dopmynupoBaTh
o OTBCYACT Ha
[IPUMEHUTEIBHO  [COIIMATIBLHOM HAIPaBICHHOCTH, [OIIPEICTICHHUS, .
IIOCTaBJICHHBIN

K Pa3IMYHbIM CIIOCOOHOCTH HHUIIUUPOBATL, [@AKCUOMBI U TCOPCMBI,
BOIIPOC, a TAaKKEC

KOHTCKCTaM TUIAaHUPOBATh U [MPUMCHATH UX, 1OTIOJIHUTENBHBIE

[IPOBOIUTH BOIIPOCHI, MOKA3bIBAET




CaMOCTOSITEIIHO BBITIOJIHATh
TaKyIO JIeSITeIbHOCTH;

- HHTEPEC K pa3IMyHbIM
chepam npodeccHoHATBHON
e TeTbHOCTH,

OBnaseHue yHUBEpCAIbHBIMU
y4eOHBIMH IT03HABATEIHHBIMH
ICHCTBUSMU:

a) 0a30BbBIC JIOTUICCKHEC
ECTBUSA:

- CaMOCTOSITETHHO
(dhopmynupoBaTh U
AKTyaJIu3UpOBaTh MPoOIEMY,
[paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIMBATh
CYIIECTBEHHBIN TPU3HAK WIIN
OCHOBAHHS ISl CPAaBHEHHS,
KJ1acCU(pUKALUU 1
00001IeHN;

- OTIpeNIeNATh e
NesITeNIbHOCTH, 3a/1aBaTh
MapaMeTpsl U KPUTEPUHU UX
TOCTHKEHHUS;

- BEISIBJIATH 3aKOHOMEPHOCTHU U

[POTUBOPEYUS B
[paccMaTpUBAEMBIX SIBJICHUSIX;
- BHOCUTbh KOPPEKTHUBHI B

eI TeNLHOCTD, OIICHUBATh
COOTBETCTBHE PE3YyIbTATOB
1[EJIIM, OLICHUBATh PUCKU
MMOCJICIICTBUH NEATEILHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIJICHUE MTPU PEUICHUU
PKU3HEHHBIX TTPOOIeM

0) 6a30BbBIC
HCCaeI0BaTeIbCKUE ACHCTBUS:
- BJIaJIETh HABBIKAMU y4EOHO-
HCCIEI0BaTEIbCKON U
[IPOEKTHOM IEATENBHOCTH,
HaBBIKAMU Pa3pEILICHUS
pobiem;

- BBISIBIISIT IPUYMHHO-
CIIEICTBEHHEIE CBSI3U U
AKTyaJIM3UpOBaTh 3a/1a4y,

TOKa3aTeIbHbIe
[pacCcyXJ€HHUs B X0JI€
pereHus 3a/1a4;

- YMETh OIEPUPOBATH
MOHSTHSIMH: CTETICHb
qrcia, Jorapupm
qrcia; yMeHUE
BEITIOJTHSTH
BEIYHCIICHHC
3HAYEHU 1
npeoOpazoBaHUs
BBIPAKEHUH CO
CTCTICHSIMH H
morapudmamu,
npeoOpazoBaHUs
poOHO-
[palmOHATEHBIX
BBIPAKCHUIA;

- YMETh OIEPUPOBATH
MTOHSITHSIMH:
[paliMoHaJIbHBIE,
ppaluoHaIbHBIE,
MoKazaresbHbIE,
CTETICHHBIE,
norapuMuIecKue,
TPUTOHOMETPHUUECKUE
YpaBHEHUS U
HEPaBEHCTBA, UX
CUCTEMBI;

- YMETb OIEPUPOBATH
MOHIATUSIMU: PYHKITHS,
HEeIpephIBHAS
ynkmus,
MPOU3BOIHAS,
nepBooOpasHas,
OIpeICTICHHbIN
WHTETpal;, YMETh
HAXOJUTh
MPOU3BOIHBIE
PIIEMEHTaPHBIX
(byHKIMHA, UCTIONB3YS
CIIPaBOYHbBIC
MaTepuabl;
MCCIIEIOBAThH B
MPOCTEUIIINX CITydasx

BBICOKHI YPOBEHB
TEOPETUYECKUX
3HAHUU.

[IpakTHYECKYI0 YacTh
BeIoiaster Ha 100%.

OneHka «xXopoumo» -
00yJaronuics

[MOKa3bIBACT TIIYOOKHE
3HAHWS ~ MaTepuaa,
rpaMOTHO ero
M3Jaraer, JIOCTaTOYHO
[OJIHO OTBEYaeT Ha

[MOCTaBJICHHBIM BOIIPOC

14l JIOTIOJTHUTEIIbHBIC
BOITPOCHI, YMEO|
hopmyIHpyer
BBIBOJIBI. B  Toxe
BpeMsi TIPH  OTBETE
JTonycKaer
HECYIIeCTBEHHBIE
MTOTPEITHOCTH.

[IpakTHYECKYyIO 4YacTh

BeITONHsIeT Ha 90%-
80%.

Onenka
«YAOBJIETBOPUTEIbH
0» - OO0yJaromuucs
[TOKa3bIBAET
TOCTaTOYHBIE, HO HE
rryOoKue 3HAHUS
MaTepuaa; py

OTBETE HE MAOIYCKAaeT
rpyObIX OMIMOOK WIIH
[IPOTUBOPEUUA,
OTHAKO
(hopMyITHpOBaHUT
OTBETa  OTCYTCTBYET
TOJKHAsT CBA3b MEXY)|
AHAITU30M,
aprymeHTanuei u
BBEIBOJAMH. Jos]
[OJTydEHHS
MPaBUIBHOIO
TpeOyercs
YTOUHSIOIINE

OTBE€T4|

BOIPOCHI.
[IpakTH4eCKyl0 YacTh




BBIIBUTaTh TUIIOTE3Y €€
[PELLICHUS, HAXOIUTh
ApPryMEHTBI JJIsI
TOKa3aTeIbCTBA CBOUX
YTBEPIKJICHHI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUHU
[PELLICHMUS;

- AHAJIM3UPOBATH ITOJTYYCHHBIC

B XOJIE PEIIEHUS 3aJa41
pPE3YJbTAaThl, KpUTUYECKHU

OLICHUBATb UX NJOCTOBCPHOCTD,
IIPOTHO3UPOBATh U3MCHCHHUC B

HOBBIX YCJIOBUAX;

- YMCTb IICPCHOCUTH 3HAHHUA B

MMO3HABATEIIHHYIO U
[PaKTUYECKYIO0 00J1aCTH
PKU3HEACATCIIBHOCTH,

- YMETb UHTETPUPOBATH
BHAHUSA U3 pa3HBIX
[peIMETHBIX o0nacTeil;

- BBIJIBUTATh HOBBIC HJICH,
peaaraTb OpUTrHHAIBHBIC
[10JIXO/IBI ¥ PEIICHUS;

1 CIIOCOOHOCTb UX
VCTIOJIb30BAHUS B
O3HABATEIBHON
COLIMAIIBHOM MPaKTHKE

GbyHKIIMH HA
MOHOTOHHOCTb,
HaXOJIUTh
HarOOJIbIINE U
HaNMEHBIIIHE
3HaYCHUS (DYHKIU;
CTPOUTH TpaPuKH
MHOTOYJICHOB C
MCTIOJIb30BaHUEM
ammapara
MaTEeMaTHIECKOTO
aHaITN3a; IPUMEHSTh
MIPOM3BOIHYIO TIPU
[peIIeHnN 331249 Ha
NIBIDKEHUE; PEIaTh
MPaKTUKO-
OpUEHTHPOBaHHbBIE
3a1a9u Ha
HauOOJIbIINE U
HaMMECHBIIIHE
3HAYCHUS, HA
HaX0X/ICHHUE IyTH,
CKOPOCTH U
YCKOPEHHS;

- YMEThH OTIEPHPOBAThH
OHATHSMHU:
paluoHaIbHAs
byHKIHA,
OKa3aTenbHast
(GyHKIMSA, CTeneHHas
byHKIHA,
morapumMuueckas

byHKIHS,
TPUTOHOMETPUYECKHUE
byHkumMH, oOpaTHbIE
byHKIMH; yMEHUE
CTPOMTH TpapuKH
M3y4eHHBIX QYHKINH,
MCII0JIb30BATh
rpaduxu npu
MN3y4EHUH MTPOLIECCOB
U 3aBUCUMOCTEH, IPH
peLIeHNH 3a1a4 U3

Npyrux y4eOHbIX
peIMETOB U 33aJa4 U3

BeimonHser Ha 70%-
60%.

Ounenka
«HEYI0BJICTBOPHUTEIb
HO» - 00yJaroluncs
[MOKa3bIBaET
HEI0CTaTOUHBIE
3HAaHUS MaTepuaia, He
criocoOeH
ApTYMEHTHPOBAaHO U
[OCIEIOBATENBHO €ro
M3J1araTh, IOMyCcKaeTcs
rpyOpie  ommOKH B
OTBETaX, HEMPABUIBHO
OTBEYaeT HA
[MOCTaBJICHHBIM BOIIPOC
W  3aTPYOHSIETCS C
OTBETOM.
[IpakTHUYECKyI0 YaCTb
BEITIONHSIET Ha MEHEe

50%.




[pE€AIbHOM JKU3HH;
BBIpAXXaTh
dopmynamu
3aBHCHMOCTH MEXKIY
BEIIMYMHAMU;

- YMETh pelIaTh
TEKCTOBBIE 3a/1a41
[Pa3HBIX TUIOB (B TOM
YrCIIe Ha IPOIICHTHI,
TOJIM ¥ 9acTH, Ha
BUKEHUE, padoTy,
CTOMMOCTB TOBapOB H
YCIIYT, HAJIOTH, 3312491
u3 001acTH
YIIPaBJICHUS JINYHBIMH
W CEMEHHBIMU
dbunaHcamm);
COCTaBJIAThH
BBIPAKCHUS,
YpaBHEHHS,
HEPaBEHCTBA U UX
CHCTEMBI 10 YCIOBHIO
3a7lauM, UCCIIE0BATh
[10Jly4EHHOE pPEILECHHE
U OLICHUBATh
PaBIOI0100HOCTh
pE3yIbTaTOB;

- YMETh ONIEPUPOBATH
MOHATUSIMU: CpeJlHEe
apruMeTUIECKOEe,
MenaHa,
HanOoIbIIee U
HalMEHbIIIee
3HAYEHUs, Pa3Max,
criepeus,
CTaHJapTHOE
OTKJIOHEHUE
YKCIIOBOTO Habopa;
YMETh U3BJIEKaTh,
MHTEPIPETHPOBATh
MH(pOpMaLHIO,
[PE/CTaBICHHYIO B
Ta0IMIax, HA
arpaMmax,
rpadukax,




OTpaXKarollyro
CBOMCTBA peabHBIX
[IPOLIECCOB U
SIBJICHUI;
MPEJICTABIISTH
UH(POPMALIUIO C
[IOMOIIBIO TAOIUI] 1
arpamm;
MCCIIEI0BATh
CTATHCTUYECKUE
TaHHBIC, B TOM YHCIIE
C IPUMEHEHUEM
rpaduueckux
METOJIOB U
PIICKTPOHHBIX
CPEICTB;

- YMETh OIIEPUPOBATH
MTOHSITHSIMH:
CIIy4ailHBIN OTBIT U
ciTyJaitHoe COOBITHE,
BEPOSITHOCTh
CITy4aifHOTO COOBITHS;
YMEHHE BBIYUCIIATD
BEPOSITHOCTD C
MCII0JIb30BAHUEM
rpaduIecKux
METO/I0B; TPUMEHSATH
(bopMyIBI CII0KEHUS Ul
YMHO>KEHUS
BEPOSITHOCTEM,
KOMOWHATOPHBIC
dakTel 1 GopmyIIbI
[pU PEIICHUU 3a]1a4;
OIICHUBATh
BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HAKOMCTBO CO
CIIy4aiHbIMU
BEeJTMYMHAMU; YMEHUE
MIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B
MPUPOIHBIX U
00111eCTBEHHBIX
SIBJICHUSIX;




- YMETh OTIEPHPOBATH
MOHATUSIMH: TOUKA,
npsiMasi, INOCKOCTb,
POCTPAHCTBO,
JIBYTPaHHBIN yroJl,
CKPEUINBAIOIINECS
npsIMbIE,
napajieIbHOCTD U
NepIEHANKYISPHOCTD
NPSIMBIX 1
[JIOCKOCTEM, YroJl
MEXTy IPSIMBIMH,
YTOJI MEXAY IPSIMOi
U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH,
[PacCTOSTHHE OT TOYKH
110 TJTOCKOCTH,
[PacCTOSTHHE MEXTY
TIPSIMBIMH,
[PacCTOSTHHE MEXTY
[UIOCKOCTSIMU; YMEHUE
MCII0JIb30BAaTh PU
[peLIeHNH 3a1a4
N3y4YCHHBIC (PaKThI 1
TEOPEMBbI
[UIaHUMETPHH;
YMEHHUE OLIEHUBATh
pa3mMepbl 00BEKTOB
OKpY’KalOIIEro MUpa;
- YMETh ONIEPUPOBATH
OHATUSMHU:
MHOTI'OI'PaHHUK,
ceueHue
MHOTIOI'paHHHKa, KYO,
napaesenurne,
npu3Ma, Iupamua,
durypa u
[HOBEPXHOCTh
BpALLECHUs], IITUH/D,
KOHYC, 11ap, cdepa,
ceueHus PUrypbl
BpalleHUs,
MJIOCKOCTB,
Kacarorascs cepsl,
[IMHAPA, KOHYCAa,




[JI0Ia b
MOBEPXHOCTH
MUPAMHUJIBL, PU3MBIL,
KOHYCa, IIIHHIPA,
ruIomanb chepsl,
00beM Ky0a,
MPSIMOYTOJIBHOTO
napasuieIeune/a,
MTUPAMH/IBI, TPU3MBI,
[IWIHH]IPA, KOHYCA,
nrapa; yMeHue
M300paKaTh
MHOTOTPaHHUKH U
MOBEPXHOCTH
BpAIICHUS, UX
CEYCHUS OT PyKH, C
TOMOIIBIO
YePTEHKHBIX
WHCTPYMECHTOB U
PIIEKTPOHHBIX
CpENICTB; YMEHHE
[pacrio3HaBaTh
CHUMMETPHIO B
MPOCTPAHCTBE;
YMEHHE pacro3HaBaTh
MpaBUIIbHBIC
MHOTOT'DaHHUKH,

- YMETh ONIEPUPOBATH
[MOHSATHSIMH:
BIOKEHUE B
MIPOCTPAHCTBE,
10/100HbIE GUTYPHI B
MIPOCTPAHCTBE;
HCII0Ib30BaTh
OTHOILLIEHUE
[Iomaaei
[NOBEPXHOCTEU U
00BEMOB I10I0OHBIX
buryp npu perieHnuu
3a1a4;

- YMETh BBIYUCIIATD
TEOMETPHYECKUE
BEIIMYUHBI (JUTHHA,
YTOJ1, TUIOIIA/Ib,
00BEM, IIIOMIALE




[HOBEPXHOCTH),
MCII0JIB3YSI
N3y4CHHBIE (POPMYIIBI
1 METO/IBI;

- YMETb OIIEPUPOBATH
MOHSITUSIMU:
[PSIMOYT'OJIbHAS
CUCTEMa KOOPJIMHAT,
KOOpJMHAThI TOUKH,
BEKTOP, KOOPMHATHI
BEKTOPa, CKaJISIPHOE
[IPOU3BEACHUE, YTOJI
MEX/1y BEKTOpaMH,
CyMMa BEKTOpPOB,
[IPOU3BEICHNE
BEKTOpa Ha YHCJIO;
HaXOJUTh C TOMOUIBIO
M3Y4EHHBIX (HOpMYIT
KOOPIUHATBI
CepeIrHbl OTpe3Ka,
[paccTOsTHUE MEX Y
NIByMsI TOUKaMU;
-yMeTb BBIOUpaTh

10 IXO TSI
M3yYECHHBIN METOJ]
U1 peLIeHUs 3a1aui,
pacrio3HaBaTh
MaTeMaTH4eCKue
bakThl 1
MaTeMaTH4eCKue
MOJIEJIN B IPUPOJHBIX
1 00ILECTBEHHBIX
SIBJICHUSIX, B
HCKYCCTBE; YMEHHE
[PUBOANUTH IIPUMEPHI
MaTeMaTHYECKUX
OTKPBITUH
POCCUNCKOM U
MUPOBOI
MaTEMaTH4ECKON
HayKH.

-YMETh ONIEPUPOBATH
MOHITUSIMHU:
OTIPEJEIICHNE,
aKcuoMa, TEOpeMa,




CIIECTBHE, CBOMCTBO,
MPU3HAK,
T0Ka3aTeNnbCTBO,
[PaBHOCHJIbHBIC
(bopMyIMpOBKH;
YMEHUE
(dopmynupoBath
oOpaTHOE 1
IPOTHBOIOJIOKHOE
YTBEPIKJICHHE,
IPUBOIUTH TIPUMEPHI
U KOHTPIIPUMEPHI,
HCIIOJIb30BaTh METO]T
MaTE€MaTHYECKOU
WHTYKIIUH;
MPOBOTUTH
TOKa3aTenbHbIC
[pacCcyKJIeHHS TTPH
[peIIeHNN 3a/ad,
OIICHUBATh

IO MUECKYIO
[IPaBUIIbHOCTb
[pacCyXJICHUI;

- YMETh ONIEPUPOBATH
OHATUSMHU:
MHOECTBO,

10 IMHOKECTBO,
orepanuu Haj
MHOECTBAMU;
YMEHHUE MCITI0JIb30BaTh
TEOPETUKO-
MHOKECTBEHHBIN
anmnapar Juis
ONMCAHMsI peallbHbIX
[IPOLIECCOB U SBJICHUN
[IpY PELICHUH 3a/1a4, B
TOM YHCJIE U3 JPYrUX
y4EOHBIX MPEAMETOB;
- YMETh ONIEpUPOBATH
HOHATUSAMMU: I'pag,
CBSI3HBIH rpag,
nepeBo, UK, Tpad
Ha MJIOCKOCTH;
YMEHUE 3a/1aBaTh U
ONHCHIBATh Ipadbl




[Pa3TUIHBIMU
CII0CO0aMH;
MCII0JIb30BaTh rpadbl
[pU PEIICHNN 3a]1a4;
- YMETb CBOOOJIHO
ONIEPUPOBATH
MTOHSITHSIMH
COYETaHHUE,
MepecTaHOBKA, YUCIIO
COUYeTaHWH, YHNCIIO
MepecTaHOBOK; OMHOM
Hbrotona; ymenue
MPUMCHSITH
KOMOMHATOPHbIE
(bakTel 1
[pacCyXJICHUSI 151
pereHus 3aaadg;
-yMeTb ONEepPUpPOBATH
MTOHSI THSIMH
HaTypaIbHOE YHCIIO,
[1€JI0€ YHCII0, OCTaTOK
0 MOJYJIIO,
[PallMOHATILHOE YHCIIO,
MppalMOHATIEHOE
YICII0, MHOKECTBA
HATypaJIbHBIX, 1IEJIbIX,
paloHaIbHbIX,
MEeNCTBUTEIbHBIX
yKcell; yMEHUe
MCII0JIb30BATh
MPU3HAKU JETUMOCTH,
HAaWMEHBIIUNA OOIINHA
NenuTeNb U
HauMeHbIee ol1ee
KpaTHOE, JITOPUTM
EBxinaa npu
pEIlIeHnH 3a/1a4;
3HAKOMCTBO C
pa3IMYHBIMU
MO3UITUOHHBIMU
CHUCTEMaMHU
CUHCIICHUS;

- yMeTh CBOOOTHO
OTIepUPOBATH
MOHSITUSIMU: CTETIEHb




C LIETBIM
nokaszareseM, KOpeHb
HaTypaJbHOU
CTETICHH, CTEIICHb C
[paliOHAEHBIM
MoKa3aTesieM, CTETICHb
C IEHCTBUTEIbHBIM
(BEILIECTBEHHBIM)
MoKa3aTeseM,
norapudm uucna,
CHHYC, KOCUHYC U
TaHTEHC
MIPOM3BOJIEHOTO

Bl (IR

- YMETh OTIEPHPOBATH
MTOHSITHSIMH:
TOXKIECTBO,
TOXKIECTBEHHOE
npeoOpa3oBaHue,
ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YpaBHEHUH U
HEPABEHCTB,
[PaBHOCHJIBHOCTh
YpaBHEHUH,
HEPABEHCTB U CUCTEM,
paloHaIbHbIE,
MppalMOHaNIbHBIE,
MoKazaTesbHbIE,
CTETICHHBIE,
norapuMuIecKue,
TPUTOHOMETPHUECKUE
YpaBHEHUS,
HEPaBEHCTBA U
CUCTEMBI; YMEHUE
peliath ypaBHEHUS,
HEPaBEHCTBA U
CHCTEMBI C TIOMOLIbIO
Pa3INMYHBIX TPHEMOB;
peliaTh ypaBHEHUS,
HEPaBEHCTBA U
CHCTEMBI C
MapaMeTpoM;
MPUMEHSITh
YpaBHEHUS,




HEpaBEHCTBA, UX
CHCTEMBI JUIs1
pereHus
MaTeMaTHIECKUX
3a1a4 M 32714 U3
[pa3JIMYHBIX O0yIacTei
HAayKU U PeaIbHOU
PKU3HH,

-yMeTh CBOOOJHO
OTIEPHPOBATH
MOHITUSIMU: TpaQUK
¢byHKIMH, 0OpaTHas
NNV
KOMITO3HUITHS
byHKIIMN, TUHEHHAs
INZINIVES
KBaJIpaTHIHAs
GyHKITMS, CTETICHHAS
(GYHKITUS C TIETBIM
MoKa3aTeleMm,
TPUTOHOMETPHUUECKHE
GbyHKIIMN, 0OpaTHBIE
TPUTOHOMETPHUUECKUE
yHxumy,
rokasaresjabHas 1
nmorapudmuueckas
GYHKIIUN, yMEHUE
CTPOUTH rpaduKu

(G yHKILMIA, BHITIOTHATH
npeoOpazoBaHMs
rpaduKoOB (QyHKITUI;
YMEHHE HUCII0Ib30BAaTh
rpaduku GyHKIMiA
U1 U3YYEeHUS
MPOLIECCOB U
3aBUCHUMOCTEH Mpu
peLIeHNH 3a75a4 U3
pYTUX y4eOHbIX
peIMETOB U U3
pEaIbHOM KU3HH;
BBIPAXKATh
bopmynamu
3aBHCUMOCTH MEXITY
BEJIMYUHAMU;




YMEHHUE CBOOOIHO
OTIEPHPOBATH
MOHSITHSIMH: Y€THOCTh
byHKIHH,
EepUOTNIHOCTD
byHKIIUH,
OTPaHUYEHHOCTH
byHKIIUH,
MOHOTOHHOCTb
(yHKLIMH, SKCTPEMYM
byHKIINH,
HauOoJIbIIeE U
HarMEHBIIIEe
3HaueHUs (YHKIIMU Ha
IPOMEXYTKE; YMEHUE
MPOBOIUTH
MCCIIe/IOBaHNE
byHKIUY,

YMEHHUE HCIT0JIb30BATh
CBOMCTBA U rpauKu
GYHKIUAN T
[pEILICHUS] YPABHEHHIA,
HEPAaBEHCTB U 33]1a4 C
rnapaMeTpamu;
N300pakaTh HA
KOOPJIMHATHOMN
MJI0CKOCTH
MHO’KECTBA PEIICHUI
YpaBHEHUH,
HEPABEHCTB U UX
CUCTEM,;

-yMeTh CBOOOHO
OTIepUPOBATH
MOHSITHSIMHU:
MOCIIEZIOBATEIHHOCTD,
apudmeTnueckas
nporpeccus,
reoMeTpudecKas
nporpeccus,
0ECKOHEUHO
yOBbIBaroIas
reoMeTpuiecKas
porpeccus; yMeHue
3a/1aBaTh
0CJIeI0BAaTEIbHOCTH,




B TOM YHUCJIC C
MOMOIIIbIO
[PEKYPPEHTHBIX
opmyu;

- YMETh OIEPUPOBATH
MOHSITHSIMH
HETIPEPHIBHOCTH
(YHKIIMH, aCUMIITOTHI
rpaduka GyHKIUH,
nepBasi ¥ BTOpast
MTPOM3BOTHAS
dyHKIHM,
FeOMETPUYECKUI U
(buznyecKuil CMbICIT
MMPOU3BOJHOM,
nepBooOpasHas,
OIpEECTICHHBIN
WHTETPANT, YMCHHE
HAXOJWTh aCHMITTOTHI
rpaduka QyHKINU;
YMEHHE BBIYUCIIATD
[IPOU3BOIHBIE CYMMBI,
MPOU3BEACHNUS,
YaCTHOTO U
KOMITO3UIIUU
(GYHKIIUN, HAXOIUTh
ypaBHEHUE
KacaTeJIbHOU K
rpaduky GyHKIINH;
YMEHHE HUCII0Ib30BAaTh
MTPOU3BOIHYIO JISI
MCCIIEIOBaHUS
byHKIMiA, 11
HAXO0XKICHUS
HAWTYYIIEro PeleHus
B [IPUKJIAIHBIX, B TOM
YKCIie COIMATBHO-
PKOHOMHYECKUX U
dbuznyeckux 3anavax,
U1 OTIpeIeIeHUS
CKOPOCTH U
YCKOpPEHUST; HAaXOAUTh
MUIOIIAN U O0HEMBI
¢buryp c nomMouibo
WHTETpaa;




MPUBOIUTH TIPUMEPHI
MaTEeMaTHIECKOTO
MOJICIIUPOBAHUS C
TOMOIIBIO

i depeHnnanbHbIX
YpaBHEHUH;

- YMETh OTIEPHPOBATH
MOHSITHSIMH
KOMILIEKCHOE YHCIIO,
COTIPSDKEHHBIE
KOMILIEKCHBIE YNCIIa,
MOJTyJTh U APTYMEHT
KOMIUIEKCHOTO YHCIIa,
dbopma 3anucu
KOMIUIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAS
1 anreOpandeckas);
YMETh TIPOU3BOIUTH
apudmeTnyeckue
ENCTBHUA C
KOMILJIEKCHBIMU
YHCIIaMU; TPUBOIUTH
MpPUMEPBI
MCII0JIb30BaHUS
KOMIIJICKCHBIX UHCEIT,;
- YMETh CBOOOJTHO
OTIepUPOBATH
MOHITUSIMU: CPEIHEE
apruMeTUIECKOEe,
MeraHa,
HanOoIbIIee U
HAauMEHbBIIIEee
3HAUCHUS, pa3Max,
mucnepcus,
CTaHJapTHOE
OTKJIOHEHUE JUIS
OTMCAaHMsI YUCIIOBBIX
TaHHBIX; YMEHUE
HCCIIeI0BaTh
CTaTUCTHUYECKHE
TaHHBIE, B TOM YHUCIIE
C IPUMEHEHUEM
rpadu4ecKux
METOJIOB U




HIIEKTPOHHBIX
CpeAcTB; rpadruecKu
MCCIIEI0BATh
COBMECTHBIE
HAOJIIOJICHUSI C
MOMOIIIBIO JIHarpaMm
[paccenBaHUs U
JIMHENHOMN pEerpeccuu;
- YMETh HaXOUTh
BEPOSTHOCTH
cOOBITHI C
MCTIOJIb30BaHUEM
rpaduueckux
METOJIOB; IPUMEHSITh
IS peleHns 3a1a4
(bopMyITBI CITIOKESHHS 1]
YMHOYKCHUS
BEPOSITHOCTEM,
dbopmyy TOTHOM
BEPOSTHOCTH,
dbopmyny bepnymnnu,
KOMOWHATOPHBIC
bakTel U HOPMYIIHI;
OIICHUBATh
BEPOSITHOCTH
pealbHbIX COOBITHIA;
YMEHHE ONEePUPOBATh
MOHSITUSIMU:
cilydaiiHas BETUYMHA,
pacrpezefieHue
BEPOSITHOCTEM,
MaTeMaTHYeCKOe
0)KHUJaHKe, TUCTIEPCHs]
U CTaHJIapPTHOE
OTKJIOHEHUE
Ci1y4aitHO#
BEJTMYUHBI, PYHKITUN
pacripesie/ieHus 1
[UIOTHOCTH
PaBHOMEPHOTO,
OKa3aTeIbHOIO U
HOpPMAaJIbHOTO
pacipenencHun;
YMEHHUE MCII0JIb30BATh
CBOMCTBA M3YYEHHBIX




[pacrpeneneHui Juist
[pEIICHHUS 3a/1a4;
3HAKOMCTBO C
MOHITHSIMH: 3aKOH
0OJIBIMX YKCEI,
METO/IbI BEIOOPOYHBIX
HCCIICIOBAHUM;
YMCHHE ITPUBOIUTH
[IPUMEPHI TPOSIBIICHUS
3aKOHA OOJIBIINX
YHCEI B IPUPOTHBIX U
00111€CTBEHHBIX
SIBIICHUSX,

- YMETb CBOOOJIHO
OTICpUPOBATH
MOHSITHSIMH: TOYKa,
mpsiMasi, MI0CKOCTb,
MPOCTPAHCTBO,
OTPE30K, JIyd,
MJIOCKUU YToJl,
IBYrpaHHBIN yTOJI,
TPEXTPAaHHBIN yroJ,
nepeceKaronmecs,
napasuiebHbIe U
CKpeIlUBaIOIINecs
psIMbIE,
MapauieaIbHOCTh U
MEePIEeHIUKYISIPHOCTD
MPSIMBIX U
[JIOCKOCTEH, yroJ
MEX 1y MPSMBIMHU,
YTOJI MEXIY IPSIMOi
U TUIOCKOCTBIO, YTOJI
MEX/1y TTOCKOCTSAMU;
YMEHHE HUCII0Ib30BaTh
[pU PEIICHUH 3a7a4
M3ydeHHbIE (PaKThl U
TEOPEMBI
MIAHUMETPUH;
YMEHHE OIEHUBATh
pa3Mepsl 00BEKTOB B
OKPY>KaroIlleM MHUPE;
YMEHHE OMEePUPOBATH
MOHSITHSIMHU:
MHOTOTpaHHUK,




ceueHue
MHOTOI'PaHHUKA,
[IPaBUJIbHBIN
MHOTOT'paHHHK,
npu3Ma, THpamMHIa,
¢burypa u
MOBEPXHOCTh
BpAICHS], IIFITHH/IP,
KOHYC, II1ap, cdepa,
[pa3BepTKa
MOBEPXHOCTH,
CeueHHsI KOHyca
[IAHApA,
napaielbHbIe OCH
VI OCHOBAHMIO,
ceueHwe mapa,
TUTOCKOCTH,
Kacaromrasicsi chepsl,
UINHAPA, KOHYCa,
YMEHHUE CTPOUTH
ceueHue
MHOTOTpaHHUKA,
N300paKaTh
MHOTOTPaHHUKH,
burypsl u
MOBEPXHOCTHU
BpallleHUs, UX
CCUEHUs, B TOM YHCIIE
C TIOMOIIbIO
PIIEKTPOHHBIX
CPEICTB; yMEHUE
MPUMEHSTh CBOMCTBA
FEOMETPUUECKUX
uryp,
CaMOCTOSITEILHO
dbopMynupoBath
oTpe/ieeHus
n3yyaeMbIX QUryp,
BbI/IBUT'aTh TUIIOTE3bI
0 CBOMCTBax U
pU3HaKax
reOMETPUUECKUX
¢duryp, 060CHOBHIBAaTH
WM OTIPOBEPraTh UX;
YMEHUE MPOBOUTH




KIIACCH(PUKAIUIO
¢Guryp no pa3nu4HbIM
MpU3HAKaM,
BBITIOJTHATh
HE00X0IUMBbIE
TOTIOJTHUTEIILHBIE
OCTPOCHHUS;

-yMeTbh CBOOOJHO
OTIEPHPOBATH
MOHATUSIMH: TIJIOIIA]TH
¢burypsl, 0o6bem
¢Gurypsl, BeIMuuHa
yT1a, PaCCTOSIHUE OT
TOYKH JI0 THIOCKOCTH,
[PacCTOSTHHE MEXTY
PSMBIMH,
[PacCTOSTHHE MEXTY
TUTOCKOCTSIMH,
11011316 CHEepHl,
TUTOII A
IOBEPXHOCTH
HpaMHUIBI, TPU3MBI,
KOHYca, IWINH/IPA,
00beM Ky0a,
PSIMOYTOJIBHOTO
napaJuleenuea,
THpaMHUIBI, TPU3MBL,
[IMJTMH]IPA, KOHYCA,
mapa; yMeHue
HAaXOJMTh OTHOILICHHE
00BEMOB ITOJ00HBIX
¢uryp;

- YMETb CBOOOJIHO
OIIepUpPOBAThH
MOHATHUSMH:
NIBIDKCHUE,
rapajieIbHbII
epeHOC, CUMMETpUs
Ha MJIOCKOCTHU U B
[IPOCTPAHCTBE,
OBOPOT,
npeoOpa3oBaHue
110100Ms1, T0J0OHEIE
burypsi; ymeHnue
pacrio3HaBaTh paBHbIE




U 0J00HbIe (PUTYpHI,
B TOM UYHCIIE B
[IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYPE; YMEHUE
MCII0JIb30BATh
FEOMETPUYECKUE
OTHOILICHHUS,
HAXOJIUTh
FEOMETPUUECKUE
BEJIMYMHBI (JUIMHA,
YroJ1, II0Ia/1b,
00BbEM) MPU PEIICHUN
3a/1a4 U3 APYyrux
y4eOHBIX MPEIMETOB
Y U3 PeaIbHOM KU3HMU;
- YMETh CBOOOJTHO
OTIepUPOBATH
MTOHSITHSIMH:
MPSIMOYTOJIbHAS
CUCTeMa KOOPJIMHAT,
BEKTOD, KOOPIMHATHI
TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa
BEKTOPOB,
[POU3BEICHUE
BEKTOpa Ha YHCIIO,
pa3oXKeHne BEeKTopa
o 0asucy, CKaJIsipHoe
[POU3BE/ICHUE,
BEKTOPHOE
[POU3BEICHUE, YTOJI
MEX1y BEKTOPaMU;
YMEHHE HUCII0Ib30BaTh
BEKTOPHBIN U
KOOPJMHATHBII METO
IS pEIICHUS
FEOMETPUUECKHUX
3a/1a4 U 3a/1a4 IPYrux
y4eOHBIX MPEAMETOB;
OIIepHPOBATH
MOHITUSIMH: MaTPHIlA
2x2 u 3x3,
OTIPEIEIINTEND
MaTpPHUIIBI,




FeOMETPUYECKUI
CMBICII OTIPEAETUTENS;
- YMETH
MOIETTUPOBATh
[peaJIbHbIE CUTYallUH
Ha SI3bIKE
MaTEeMaTHKY;
COCTaBJISATh
BbIPAKEHUS,
YpaBHEHUS,
HEPaBEHCTBA U UX
CUCTEMBI 10 YCIIOBHUIO
3a/1a4M, UCCIIEeI0BATh
[OCTPOEHHBIE MOJIENN
C MCIOJIb30BaHUEM
anmnapara ajnreopsl,
MHTEPIPETUPOBATH
MOJTy4YECHHBIN
[pe3yNbTaT; CTPOUTD
MaTeMaTHYeCKHe
MOJIETH C TOMOUIBIO
FEOMETPUYECKUX
MOHATHHN ¥ BEIUUMH,
[pelaTh CBsI3aHHbIE C
HUMU MPAKTUYECKUE
3a/1a4ui; COCTABJIATD
BEPOSITHOCTHYIO
MOJIETIb U
WHTEPIPETUPOBATH
[1OJTy4YCHHBIN
pe3yabTaT; pelaThb
[PUKIIATHBIC 3a/1a4H
CpelaCcTBaMu
MaTEeMaTH4YeCKOTO
aHaJIM3a, B TOM YUCIIe
COIIMAJIbHO-
PKOHOMHYECKOTO U
¢du3nUecKoro
XapakTepa;

- yMEHHUEe BBIOUpATh
1OIXOIAINI METOA
U1 pELICHUS 3a/1a4H;
MOHVMAaHHE
3HAYUMOCTH
MaTEMaTHKHU B




M3Y4YE€HUU ITPUPOIHBIX
1 0OILECTBEHHBIX
[IPOLIECCOB U
SIBJICHUM; YMEHHE
[pacrio3HaBaTh
[IPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B
HNCKYCCTBE, YMEHUE
[IPUBOJUTH IPUMEPDI
MaTeMaTHUYECKUX
OTKPBITHN
[POCCHIICKOU U
MHPOBOM
MaTE€MaTHYECKOU
HayKH

OK 02
lcmons30BaTh
COBpPEMEHHBIC
CpelcTBa MOKCKA,
aHaIM3a U
WHTEpIpEeTAIIuN
nHpOopManuu, u
MH(pOpPMaITMOHHBIC
TEXHOJIOTHU JIJIA
BBLIITOJTHEHMS 3314
pohecCHoHATBHO
1 1eITeNbHOCTHU

B 00acTy 1ieHHOCTH
HAyJIHOTO TIO3HAHMS:
-c(hOPMUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAYKU U
00111eCTBEHHON MTPAKTUKH,
OCHOBAHHOTO Ha JUAaJIOre
KYJbTYp, CITOCOOCTBYIOIIETO
0CO3HAHMIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MHDE;

- COBEPIIICHCTBOBAHUE
SI3LIKOBOM 1 UMTATEILCKOM
KYJIBTYPBI KaK CPEACTBA
B3aMMO/JICHCTBUS MEXKTY
TIOJTbMU U TIO3HAHUS MUDA,
- 0CO3HAHME IIEHHOCTH
HAyYHOU JIEATEILHOCTH,
FOTOBHOCTH OCYILIECTBIISITh
MPOEKTHYIO U
MCCIIEZIOBATENBCKYIO

ACATCIIbHOCTD HHAUBUAYAJIIBHO

W B TpyIIIE.

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIIbHBIMU
y‘IC6HLIMI/I IIO3HaBaTCJIIbHBIMHU

NICHCTBUSMMU:
B) paboTa ¢ HHpOpMaLueil:
- BJIQJIETh HABBIKAMHU

oJTydeHus: HHPOpMaILUU U3

- YMETh OTIEPHPOBATH
MTOHSITHSIMH:
[paroHabHas
byHKIHA,
MoKa3aTeIbHast
(GyHKITUS, CTETICHHAS
byHKIHSA,
nmorapudmMmugeckas
byHKIHA,
TPUTOHOMETPHUUECKHE
GbyHKIIMH, 0OpaTHBIE
GYHKIIUN, yMEHUE
CTPOUTH rpaduKu
M3YYCHHBIX (QYHKIIHH,
HCII0JIb30BaTh
rpaduKu npu
M3Y4YEeHUHU MPOIIECCOB
U 3aBHCUMOCTEM, IpU
pelleHny 3a1a4 u3
pYTrux y4eOHbIX
MpPEeIMETOB U 3a/1a4 U3
pEaIbHOM KU3HH;
BBIPAXKATh
bopmynamu
3aBUCHUMOCTH MEX]LY
BEJIMUYNHAMU;

- YMETh OTIEpUPOBATH
MOHSITHSIMHU:
TOXIECTBO,
TOKECTBEHHOE




MCTOYHUKOB PA3HBIX TUIIOB,
CaMOCTOSITEIIHO
OCYILECTBIISAT TIOUCK, AHAJIN3,
CHCTEMaTH3aIHIO U
WHTEPIIPETAINIO HHDOPMAIHH
[pa3TUYHBIX BUJIOB U (popm
IPEICTABIICHHUS,

- CO371aBaTh TEKCTHI B
pa3nu4HBIX (hopMaTax ¢
YIEeTOM Ha3HAYCHUS
MH(pOpMAIIUU U TIETIEBOI
ayJIUTOpUH, BBIOUpast
ONTUMAJIIBHYIO (hopmMy
[PEJICTABICHUS U
BH3yaJTH3aIIH;

- OIIEHUBATH JIOCTOBEPHOCTb,
JICTUTUMHOCTH WH(OPMAIINH,
€€ COOTBETCTBHE IMPABOBBIM U
MOPAITEHO-ITHICCKHM
HOPMaM;

- HCII0JIb30BaTh CPE/ICTBA
MH(POPMAITMOHHBIX U
KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX U
OpraHu3aI[MOHHBIX 33124 C
coOuoiIeHneM TpeOoOBaHUN
SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI,
pecypcocOepexeHus,
MPABOBBIX U ATHUECKUX HOPM,
HOPM MHGOPMAITMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMHU
pacro3HaBaHMs U 3alUThI
UHpOpMaLuy,
MH(POPMALMOHHON
06€3011aCHOCTH JIMYHOCTH

npeoOpa3oBaHue,
YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMA
YpaBHEHUU U
HEPABEHCTB,
[PaBHOCHJIBHOCTb
YpaBHEHUH,
HEPABEHCTB U CUCTEM,
[pallOHaJIbHBIE,
VppalMOHAIIbHBIE,
MO0Ka3aTeJbHbIE,
CTETICHHBIE,
nmorapudmuueckue,
TPUTOHOMETPHUUECKUE
YpaBHEHUS,
HEpaBEHCTBA U
CUCTEMBI; YMETh
pelaTh ypaBHEHUS,
HEpaBEHCTBA U
CUCTEMBI C IIOMOIIBIO
[Pa3JIUYHBIX IPUEMOB;
pelaTs ypaBHEHUS,
HEPABCHCTBA U
CHUCTEMBI C
[1apaMeTpPOM;
[IPUMCHSITD
YPaBHEHUS,
HEPAaBEHCTBA, UX
CUCTEMBI IS
pelIeHus
MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pas3In4yHbIX oOnacTei
HAayKH U PeaJIbHOM
PKU3HY,

- YMETb CBOOOTHO
OIIEpUPOBATH
MOHITUSIMHU:
IBUKEHUE,
rapajieIbHbII
[IEPEHOC, CHMMETPHS
Ha TUIOCKOCTH U B
[IPOCTPAHCTBE,
OBOPOT,
npeoOpa3oBaHue




110100¥s1, 10100HEIE
(burypsr; ymeThb
[pacrio3HaBaTh paBHbBIE
U 0J00HbIe (PUTYpHI,
B TOM YHCIIC B
pUpPOJE, UCKYCCTBE,
APXUTEKTYpE; YMETh
MCII0JIb30BATh
reOMETPUIECKUE
OTHOIIICHHUS,
HAXOJIUTh
reoMETPUIECKIE
BEJTMYUHBI (JTHA,
YTOJI, TIOMIA/Ib,
00BbEM) MPHU PEIICHUN
3a/1a49 U3 APYrux
y4eOHBIX MPEAMETOB
W U3 peaIbHOM )KU3HU

OK 03

[ ltanupoBaTh 1
[peain30BbIBATh
coOCTBEHHOE
podecCuoHANTBHOE
1 TMYHOCTHOE
pa3BUTHE,
[peIPUHIMATEIHC
KYIO JIeSITEIbHOCTD
B
podeccrnoHalIbHO
i chepe,
MCII0JIb30BATh
3HAHUS T10
[MPaBOBOM U
(hrHaHCOBOM
rPaMOTHOCTH B
[Pa3IMYHBIX
YKU3HEHHBIX
CUTYaIUIX

B oGmnactu myxoBHO-
HPABCTBEHHOT'O BOCTTUTAHMS:

- chOPMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHUS,
DTHYECKOTO MOBEICHUS;

- CITOCOOHOCTBH OIIEHMBAThH
CUTYAIIMIO U IPUHUMATh
O0CO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh HA MOPAJILHO-
HPaBCTBEHHBIC HOPMBI U
[IEHHOCTH;

- 0CO3HAHME JIMYHOI'O BKJIaJa B
MOCTPOCHUE YCTOMYNBOTO
OyayLero;

- OTBETCTBEHHOE OTHOIIIEHHE K
CBOUM POJIUTEIISAM U (WIIH)
NPYTUM 4JIEHaM CEeMbH,
CO3JaHHMIO CEMBU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
[IEHHOCTE CEMEHOM KU3HU B
COOTBETCTBUU C TPAAULIUIMU
HaponoB Poccuy;

OBnajieHne yHUBEPCAIbHBIMU
PETYIATUBHBIMU JCHCTBHUSIMHU:
a) CaMOOpTraHMU3AIIHS:

- CAMOCTOSTEIIEHO

OCYIIECTBIISTh

- YMETh OTIEPHPOBATH
MOHSATUSIMH:
panioHaNbHBIE,
MppalioHaIbHEIE,
MIOKa3aTeNbHbIE,
CTEIICHHBIE,
norapuMuIecKue,
TPUTOHOMETPUYIECKHUE
YpaBHEHUS U
HEpPaBEHCTBA, UX
CHCTEMB,

- YMEThH OTIEPHPOBAThH
MOHATHUSMH:
MHOTOTPaHHHK,
CeUCHUE
MHOTOTpaHHHKA, KYO,
napasuieenuIes,
npu3Ma, UpamMua,
burypa u
[HOBEPXHOCTh
BpALLECHUs], IITUH/D,
KOHYC, 11ap, chepa,
ceueHus PUrypbl
BpalleHUs,
[IOCKOCTB,
Kacaromasics cepsl,

LHUJINHApA, KOHYCA,




[M03HABATEIHHYIO
NeSITeNIbHOCTD, BBISBIISATH
Mpo0IEeMbl, CTABUTH U
(dhopMynTupoBaTh COOCTBCHHBIE
3a/1a4uM B 00pa3oBaTeIbHON
NEeSITETbHOCTH M KU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIIBHO COCTABIISTh
[UIaH peIleHUs IPOoOIeMBbI ¢
YIETOM HMCEOIIUXCS
[pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEU 1
[IPEATIOYTECHNN;

- 1aBaTh OIICHKY HOBBIM
CUTYaITUsIM;

criocoOCTBOBaTh
hopMUPOBaHHIO U
[IPOSIBJICHUIO IIUPOKOM
PPYAMIIMH B Pa3HBIX 001aCTIX
3HAHWIA, TOCTOSHHO TIOBBIIIATH
CBOI 00pa3oBaTEIIbHBIN U
KyJbTYPHBI YPOBEHB;

0) CAMOKOHTPOJIb:
MCII0JIb30BaTh MIPUEMBbI
pedaexcun s OTICHKA
CUTYaIliH, BBIOOpa BEPHOTO
pelIeHNUS;

- YMETb OLICHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh
[PELICHUS 110 UX CHIDKEHUIO;
B) SMOLIMOHAJILHBIN
WHTEIJIEKT, MPeroaraomui
c(hOpMHUPOBAHHOCTH:
BHYTPEHHEH MOTHBAIIUHY,
BKJIIOYAIOIICH cTpeMIIeHuE K
TOCTHIKEHUIO 1IEJIU U yCIEXY,
ONTUMM3M, UHUIITUATUBHOCTb,
YMEHHE JIeHCTBOBATh, UCXOMS
U3 CBOMX BO3MOYKHOCTEI;

- DMITaTUH, BKITFOYAOIIEH
CIIOCOOHOCTH TIOHUMATh
OMOIIMOHAIBHOE COCTOSTHHE
NPYTUX, YIUTHIBATh €T0 MpU
OCYIIIECTBICHUHT
KOMMYHHKAITIH, CIIOCOOHOCTh

UI0IAb
[MOBEPXHOCTHU
[MUPAMUbL, [IPU3MBL,
KOHYCa, IWINHApA,
Iomaab chepsl,
00beM Ky0a,
MPSIMOYTOJIBHOTO
napaienenunesa,
[MUPAMUBbL, [IPU3MBL,
LIUJIMHApPA, KOHYCAa,
nrapa; yMeHue
M300paKaTh
MHOT'OT'paHHUKH U
[MOBEPXHOCTHU
BpAICHHUS, UX
CEUEHUs OT PYyKH, C
MTOMOTIIBIO
UEPTEHKHBIX
MHCTPYMEHTOB U
DIIEKTPOHHBIX
CpEICTB; YMETh
[pacrio3HaBaTh
CUMMETPHIO B
MPOCTPAHCTBE; YMETh
[pacrio3HaBaTh
NpaBUJIbHbIC
MHOTOT'PaHHHKH;

- YMETh OIIEPHPOBATH
MOHSATUSIMH:
NPSIMOYTOJTbHAST
crcTeMa KOOPJIUHAT,
KOOP/AMHATHI TOUKH,
BEKTOP, KOOPIMHATHI
BEKTOPA, CKAJSIPHOE
POM3BECHUE, YTOJI
MEXTy BEKTOPaMH,
CyMMa BEKTOPOB,
MPOU3BEICHUE
BEKTOpa Ha YHCIIO;
HAXOJUTh C MTOMOIIBIO
M3Y4EeHHBIX (hOpMYIT
KOOPIUHATHI
CepeIrHBI OTPE3Ka,
PAcCTOSIHUE MEXTY
IBYMsI TOYKaMU




K COUYBCTBUIO U
COTIEPEIKUBAHHUIO;

- COIIMAJIbHBIX HAaBBIKOB,
BKJIIOYAOIIUX CIIOCOOHOCTh
BHICTPAMBATh OTHOIICHUS C
NIPYrUMU JIFO/IbMH,
3a00TUTHCSI, IPOSIBIISATH
WHTEpEC U pa3pemaTh
KOH(IIUKTHI

OK 04
DddexTuBHO
B3aNMOJICHICTBOBAT
b 1 paboTaTh B
KOJUIEKTHBE U
KOMaH/1e

FOTOBHOCTh K CAMOPA3BUTHIO,
CaMOCTOSTEILHOCTH U
CaMOOTIPEICTICHUIO;
-OBJIaJIcHE HAaBBIKAMU
yaeOHO-UCCIIeI0BATEILCKOM,
[MPOEKTHOM M COLIMAIBHON
eI TeIEHOCTH;

OByaicHUE YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
MEVCTBUSIMU:

0) coBMeCTHas ACSTEIHHOCTD:
- IOHUMATh U MCII0JIH30BaTh
MPEeUMYIIECTBA KOMaHIHOM U
WHIUBUTyaJIbHOU PabOTHI;

- IPUHUMATh LIETU
COBMECTHOM ACATCILHOCTH,
OPraHu30BbIBATh U
KOOPJAUHUPOBATH ACHCTBUS 110
ee JOCTHKEHUIO: COCTABIIATh
[JIaH JEHUCTBUM, paclpeielisiTh
POJIM C yYETOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pE3yNbTaThl COBMECTHOM
paloThI;

- KOOPJAMHUPOBATh U
BBHITIONTHATH paboTy B
YCIIOBHSIX PEabHOrO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aHMOICHCTBUS;

- OCYILIECTBIISITh TO3UTUBHOE
CTpaTernyecKoe MOBEJCHUE B

PA3JIMYHBIX CUTYyallUAX,

- YMETh OIIEPUPOBATH
MTOHSITHSIMH
CIIy4ailHBIN OTIBIT U
ciTyJaitHoe COOBITHE,
BEPOSITHOCTH
CITy4aifHOTO COOBITHS;
YMETh BBIYUCIIATH
BEPOSITHOCTD C
MCII0JIb30BAHUEM
rpaduIecKux
METO/I0B; TPUMEHSATH
bOopMYITBI CTIOXKECHHS 1]
YMHO>KEHUS
BEPOSITHOCTEH,
KOMOWHATOPHBIC
bakThl U HOPMYIIBI
[pU PELICHUH 3a]1a4;
OIICHUBATh
BEPOSITHOCTH
pealbHbIX COOBITHIA;
3HAKOMCTBO CO
C1y4ailHbIMHU
BEJIMYMHAMU; YMEHUE
MIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B
MPUPOIHBIX U
00111eCTBEHHBIX
SIBIICHUSIX;

- yMeTh CBOOOTHO
OTIepUPOBATH
MOHSITUSIMU: CTETICHb
C IIeJIbIM




[IPOSIBJIATH TBOPUYECTBO U
BOOOpakeHue, ObITH
MHULMATUBHBIM.

OBnaseHne yHUBEpCAIbHBIMU
PEryISATUBHBIMU JEUCTBUSIMHU:
') IPUHATHE CeOS U APYTUX
TTFOICH:

- IPUHUMATh MOTHUBBI U
ApPTYMEHTBI IPYTUX JIIOAEH
[IpY aHAJU3€ PE3YyJIbTaTOB
NesITeNIbHOCTH;

- IPU3HABaTh CBOE MPaBO U
[IpaBo APYTUX JHOACH Ha
OIHOKU;

- pa3BUBATh CIIOCOOHOCTH
[MOHMMAaTh MUP C MO3ULIUU
NPYroro 4yeioBeka

noxaszareseM, KOpeHb
HAaTypaJbHOU
CTETICHH, CTEIICHb C
[paloHaIbHBIM
MOKa3aTeJieM, CTeTIeHb
C IEHCTBUTEIbHBIM
(BEILIECTBEHHBIM)
MoKa3aTeseM,
nmorapudm gucna,
CHHYC, KOCUHYC U
TaHTEHC
IPOM3BOJIEHOTO

Bl (IR

- YMETb CBOOOIHO
OTIEPHPOBATH
MOHITHSIMU: TpaPUK
¢byHkuMH, 0OpaTHas
INZINIVES
KOMIIO3UITUS
GyHKIIUN, TUHEHHAS
ynxums,
KBaJlpaTUYHast
(GyHKITUS, CTETICHHAS
(GYHKITUSA C TIEeTBIM
oKazaTesem,
TPUTOHOMETPHUUECKUE
GbyHKIIMH, 0OpaTHBIE
TPUTOHOMETPHUUECKUE
ynxummy,
okasaresjabHas 1
nmorapudmuueckas
GbyHKIMH; YMETh
CTpOUTH rpaduKu

(G yHKIMIA, BHITIOTHATH
npeoOpa3oBaHus
rpadukoB QyHKIUH;
- YMETh UCI0JIb30BaTh
rpaduxu GyHKIMIA
U1 U3YYEeHUS
[POILIECCOB U
3aBHCHMOCTEH MPHU
peLIeHNH 3a1a4 U3
MpyTUxX y4eOHbIX
PEMETOB U U3
peaIbHOM KU3HH;




BBIpAXXaTh
bopmynamu
3aBHCHMOCTH MEXKIY
BEIIMYMHAMU;

- cBOOOTHO
OIIepUPOBATH
MOHATUSIMH: YETHOCTD
GyHKIHAH,
EepUOTNIHOCTD
byHKIINH,
OTPaHUYEHHOCTh
byHKIINH,
MOHOTOHHOCTb
(GyHKLIMH, SKCTPEMYM
byHKIINH,
HauOoJIbIIee U
HaMMEHBIIIECe
3HaueHus! (YHKIIMU Ha
MIPOMEKYTKE; YMETh
MPOBOTUTH
MCCIIEIOBaHKE
byHKIUY,

- YMETb UCIIOIb30BATh
CBOWCTBA U rpaduKu
GYHKIUAN U151
pEelICHNS] YPAaBHEHU,
HEPAaBEHCTB U 33]1a4 C
napaMeTpamu;
N300pakaTh HA
KOOPJIMHATHOMN
MJI0CKOCTH
MHO>KECTBA PELICHUI
YpaBHEHUH,
HEPABEHCTB U UX
CUCTEM

OK 05
Ocy1iecTBIATH
YCTHYIO U
MCEMEHHYIO
KOMMYHHKAITUIO Ha
rocy/1apCTBEHHOM
s13p1Ke Poccuiickoi
Denepauuu C
y4eTOM
0COOCHHOCTEH

B o0macTu scTeTH4ecKOro
BOCIIUTaHMS:

- 5CTETUYECKOE OTHOLIEHHE K
MUY, BKIIIOYasi 3CTETUKY
ObITa, HAYYHOTO U
TEXHUYECKOTO0 TBOPUYECTBA,
criopTa, Tpyaa u
0O0I11eCTBEHHBIX OTHOILICHHIA;

- CIIOCOOHOCTH BOCIIPUHUMATh

PA3JIMYHBIC BUJBI UCKYCCTBA,

- YMETh ONIEPHPOBATH
MOHITUSIMU: CPETHEE
apudMeTHIecKoe,
MeIaHa,
HanOOJIbIICE U
HalMCHBIIICE
3HAUEHUS, pa3Max,
mucrepcus,
CTaH/IapTHOE
OTKJIOHCHHUE




COLIMAIILHOTO U
KYJIbTYPHOI'O
KOHTEKCTa

TpaJUIIMU U TBOPUECTBO
CBOETO U JPYrUX HAPOJIOB,
OILYILIATh SMOILIMOHAILHOE
BO3/JCHCTBUE UCKYCCTBA;

- YOSXICHHOCTD B
3HAYMMOCTHU ISl INYHOCTH U
00111eCTBa OTEYECTBEHHOTO U
MHPOBOTO UCKYCCTBA,
PTHUYECKUX KYJIbTYPHBIX
TpaauLIAi U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTb K
CaMOBBIPKEHHIO B Pa3HBIX
BH/IaX UCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAUeCTBA
TBOPUYECKOM JIMYHOCTH;
OByaicHUE YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMH
TENCTBUSIMU:

a) oOIreHue:

- OCYIIECTBIIATD
KOMMYHHKAITMH BO BCEX
chepax KU3HU;

- pacro3HaBaTh HEBEPOAIbHBIC
cpeacTBa OOIIeHHs], TOHUMATh
3HAYEHUE COIUAbHBIX
3HAKOB, PACIIO3HABATD
MPEINOCHUIKY KOH(PIUKTHBIX
CUTYyalluil ¥ CMsr4arTh
KOH(JIUKTHI,

- Pa3BEpHYTO U JIOTUYHO
U37IaraTth CBOIO TOUYKY 3pEHUs
C MCTOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB

YHCIIOBOTO HA0OPa;
YMEHME U3BJIEKATh,
MHTEPIIPETUPOBATH
UH(OpMaLHIO,
[IPEJICTABICHHYIO B
Ta0JIMIaX, HA
arpammax,
rpadukax,
OTpaXarollyro
CBOWCTBA peabHbIX
[IPOLIECCOB U
SIBIICHHIA,
[PEJICTaBIIST
H(pOpPMAaLUIO C
[IOMOIIBIO TAOJIUI] 1
arpamm;
HCCIIEIOBATh
CTaTUCTUYECKUE
TaHHbIE, B TOM YHCIIE
C IPUMEHEHUEM
rpaduIecKux
METOJIOB U
JIEKTPOHHBIX
CPEZCTB;

- YMETh ONIEPUPOBATH
MOHATUSIMU: TOUKA,
npsiMasi, INOCKOCTb,
[IPOCTPAHCTBO,
IBYrpaHHbIN yTOJI,
CKPELIMBAIOILIHECs
psMbIe,
napajieIbHOCTb U
EepIEHIUKYIAPHOCTD
PSMBIX U
MJIOCKOCTEH, yroi
MEX]Ty IPSIMBIMH,
YTOJI MEXAY IIPSIMOi
1 TUIOCKOCTBIO, YTOJI
MEX Y INIOCKOCTSAMH,
paccTOsIHUE OT TOYKH
110 TIJIOCKOCTH,
[PacCcTOsSIHUE MEX LY
PSMBIMH,
[PacCcTOSIHUE MEX LY
MJI0CKOCTSIMU;




- YMETh UCIIOJIb30BATh
[pY PEUICHNH 3a/1a4
N3y4CHHBIE (PAKTHI U
TEOPEMBI
UIAHUMETPHH;
YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB
OKpYXKAIOIIEro MUpa

OK 06 IIposBiATh
Pk JIaHCKO-
MaTpUOTHYECKYIO
MTO3UIIHIO,
TEMOHCTPHUPOBATH
0CO3HAHHOE
[MOBECHUE HA
OCHOBE
TPATUITHOHHBIX
[POCCHICKHX
TyXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEH, B TOM
YUCIIE C YIETOM
rapMOHH3aIUN
ME)KHAITMOHAILHBIX
141
MEKPETUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH
CTaHIapThI
QHTUKOPPYIIIUOHH
OTO IOBEACHUS

- 0CO3HaHUE 00YUJAIOIIUMUCS
[POCCUIMCKOM I'paKIaHCKON
MICHTUYHOCTH;

- 1leJICeHAPaBJIEHHOE Pa3BUTHE
BHYTPEHHEHN NTO3ULIUH
JTMYHOCTH Ha OCHOBE JyXOBHO-
HPAaBCTBEHHBIX [IEHHOCTEH
Hapo 0B Poccuiickoi
denepannn, ICTOPUUECKUX U
HAI[OHATBHO-KYJIETYPHBIX
Tpanuuui, opMuUpoBaHuE
CHCTEMBI 3HAYNMBIX
[IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
QHTUKOPPYIIUOHHOTO
MUPOBO33PEHUS,
[IPaBOCO3HAHUS,
PKOJIOTUYECKOM KYJIbTYpBI,
CIIOCOOHOCTH CTAaBUTh LIEIH U
CTPOMTH J)KU3HEHHBIE IJIaHBbI;
B yactu rpaxJjaHCcKoro
BOCIIUTAHMS:

- OCO3HaHUE CBOMX
KOHCTUTYLMOHHBIX IIpaB U
00s13aHHOCTEH, yBaXKeHHe
3aKOHA U MIPABOIOPSIKA;

- IPUHATHE TPAJAULMOHHBIX
HallMOHAJIbHBIX,
00111eYeIOBEYECKIX
'YMaHUCTUYECKUX U
NIeMOKPAaTUYECKUX LIEHHOCTEH;
- TOTOBHOCTb ITPOTHUBOCTOSATh
U/1€0JIOTUH SKCTPEMHU3MA,
Hal[MOHAM3Ma, KceHopoOouw,
TMCKPUMHUHALIUY T10
COLIMAIBHBIM, PEJIUTHO3HBIM,

- YMETh ONIEPUPOBATH
MTOHSITHSIMH
MPSIMOYTOJIbHAS
cHucTeMa KOOP/IMHAT,
KOOPJAUHATHI TOUKH,
BEKTOP, KOOPIMHATHI
BEKTOPA, CKaJISIPHOE
MPOU3BEICHUE, YTOJI
MEXTy BEKTOPaMH,
CyMMa BEKTOPOB,
MPOU3BE/ICHNE
BEKTOpA Ha YHCIIO;
HAXOJUTh C TOMOIIBIO
M3YYCHHBIX (HOPMYIT
KOOPIUHATBI
CepeIrHbl OTpe3Ka,
[PACCTOSIHHE MEXIY
IBYMsI TOUKaMU;
-yMeTb BBIOMpaTh

10 1XO TSI
WM3yYCHHBIN METOJ]
U1 pEelIeHUs 3a]1auH,
pacrno3HaBaTh
MaTeMaTHYeCKHe
(bakThl 1
MaTeMaTHYeCKHe
MOJIETU B IIPUPOTHBIX
1 OOIIECTBEHHBIX
SIBIICHUSIX, B
HMCKYCCTBE; YMEHUE
MIPUBOIUTH PUMEPHI
MaTeMaTUYECKHX
OTKPBITHH
POCCUICKOM U
MUPOBOI
MaTeMaTU4eCKOU

HaYKU.




[PAcOBBIM, HAITMOHAJILHBIM
[pU3HaKaM;

- TOTOBHOCTh BECTH
COBMECTHYIO J€SITEIHLHOCTh B
MHTEpECcaxX rPakIaHCKOTO
00111eCTBa, y4acCTBOBATh B
CaMOYIIPaBJICHUH B
0011e00pa30BaATEIHLHOM
OpraHu3aIu 1 JIeTCKO-
FOHOIIIECKUX OpPTraHU3aIusX;

- YMEHUE B3aUMO/ICHICTBOBATh
C COIMAIbHBIMU UHCTUTYTaMHU
B COOTBETCTBHUH C UX

(G YHKIUSIMU ¥ HA3HAUYCHUEM;
- TOTOBHOCTh K TYMaHUTapHOM
1 BOJIOHTEPCKOU

e TETbHOCTH;
MaTPUOTHIECKOTO
BOCTIUTAHMS:

- chOPMHUPOBAHHOCTH
[POCCHIICKOM IpaXKJaHCKOM
WICHTUYHOCTH, TaTPUOTH3MA,
YBa)KEHUS K CBOEMY HapoJy,
YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoit, ropaoctu 3a
CBOM Kpal, cBor0 Poauny,
CBOM SI3BIK U KYJIBbTYDY,
MPOIIIOE U HACTOSIIIEe
MHOTOHAIIMOHAIBHOTO HapoJa
Poccuu;

- LICHHOCTHOE OTHOILIEHUE K
rOCy/1apCTBEHHBIM CUMBOJIAM,
UCTOPUYECKOMY U
PUPOTHOMY HACIIEUIO,
NaMsTHUKAM, TPaJUIHsIM
Hapo10B Poccun,
nocTtrxeHusiM Poccun B
HayKe, UICKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIE;

- uyeiiHas yOeXKIeHHOCTb,
FOTOBHOCTH K CIIY’KEHHIO U
BamuTe OTCUYeCTBa,
OTBETCTBEHHOCTbH 32 €r0

CyIs0Yy;

- YMETh ONIEPUPOBATH
MOHSITHSIMH:
CIIy4alHbII OIBIT U
CiTydaiiHOe COOBITHE,
BEPOSITHOCTh
CIIy9aiiHOTO COOBITHS;
YMETh BBIYUCIIATH
BEPOSITHOCTH C
MCII0JIb30BAHUEM
rpaduueckux
METOJIOB; IPUMECHSTh
bopMyITBI CTIOXKEHUS 1]
YMHOKEHUS
BEPOSITHOCTEM,
KOMOMHATOPHbIE
baxTel 1 GopMyIIBI
[PH PEIICHNY 337124,
OIIEHUBATH
BEPOSTHOCTH
[peaTbHBIX COOBITHIA;
3HAKOMCTBO CO
CIIy4aiilHbIMU
BEJIMYMHAMU; YMEHUE
[PUBOIUTH PUMEPDI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCEN B
[PUPOIHBIX U
00I1eCTBEHHBIX
SIBIICHUSIX




OCBOCHHBIE 00YUYaIOIIMMHUCS
MEXIPEIMETHBIC TIOHSITHSI U
YHUBEpPCATbHBIC yUeOHbBIE
NeicTBUS (PETYNIATUBHEIE,
MI03HABATEIbHBIC,
KOMMYHHUKaTUBHBIE);

- CIIOCOOHOCTD UX
MCTIOJIb30BAHUS B
[MO3HABATEIILHON U
COLMAIbHON MPAKTHKE,
TOTOBHOCTBH K
CaMOCTOSITEIILHOMY
[TAHHPOBAHUIO U
OCYILIECTBIICHUIO y4EOHOMI
eI TeTbHOCTH, OPTraHU3aIIH
y4eOHOTO COTPYAHUYECTBA C
MearorMIeCKUMHU
pPaOOTHUKAMH U
CBEPCTHHKAMH, K YUJACTHIO B
MMOCTPOCHUH WHINBUAYATbHON
00pazoBaTebHON
TPACKTOPUH;

- OBJIaJICHUE HAaBbIKaMU
yaeOHO-UCCIIeI0BATEILCKOM,
[MPOEKTHOM U COIMATIbHOM
NesITeNIbHOCTH

OK 07
CoeiicTBOBATh
COXpaHEHUIO
OKpYyKaroleu
Cpebl,

pecypcocOepexeHu

10, IPUMCHSATH
3HaHug 00
M3MEHEHUH
KIMMaTa,
[TPUHIIUIIBI
OepeKINBOTO
[TPOU3BOJICTBA,
B PEeKTUBHO
nelicTBOBAaTh B
Ype3BhIUANHBIX
CUTYaIUSIX

- HE IPUHUMATD JCHCTBUS,
MPUHOCSIINE BpE
OKpY>Kalollleu cpere;

- YMETb POTHO3UPOBATH
HEeOIaronpusTHbIC
PKOJIOTMYECKUE MOCIEACTBH
peITpUHIMAEMbIX JCHCTBU,
MpeIoTBpALIATh UX;

- PaCHIMPUTH OIBIT
NesITeNbHOCTH SKOJIOTHUECKON
HaIpPaBJIECHHOCTH;

- pa3pabaTbIBaTh MJIaH
peleHus MpoOIeMbl ¢ Y4ETOM
QHaIM3a UMEIOIINXCS
MaTepualbHBIX U
HEeMaTepUaJbHbIX PECYPCOB;

- OCYUIECTBIIATH
LIeJIEHANIPaBJIECHHBII MOUCK

IICPCHOCA CPCACTB U CII0co00B

- YMETb OIEPUPOBATH
MOHIATUSIMU: PYHKITHS,
HEenpepbhIBHAS
byHKIHA,
MPOU3BOIHAS,
nepBooOpasHas,
OIpeICTICHHbIN
WHTETpal; yMETh
HAXOJUTh
MPOU3BOJIHBIC
PIIEMEHTaPHBIX
(byHKIMHA, UCTIONB3YS
CIIPaBOYHbBIC
MaTepuabl;
MCCIIeIOBAThH B
MPOCTEHININX CITydasx
dbyHKIIMM Ha
MOHOTOHHOCT,
HAXOJWUTh




NEeNCTBUSA B
MpodecCHOHANBHYIO CPEY;

- YMETh MIEPEHOCHUTDH 3HAHUS B
[M03HABATEIHHYIO U
MPaKTUIECKYIO 00J1acTh
PKU3HEICSTCIILHOCTH,

- IIpejyIarath HOBBIC MTPOCKTHI,
OIICHUBATH UJICH C MTO3UIIUU
HOBUW3HBI, OPUTHHAILHOCTH,
[MPaKTUYECKON 3HAYUMOCTH;

- 1aBaTh OIICHKY HOBBIM
CUTYaIUsIM, BHOCHTD
KOPPEKTHUBBI B JCITCIHLHOCTb,
OIICHUBATh COOTBETCTBUE
PE3yABTATOB IETSAM

HANOOJIBIINEC U
HAUMEHBIIINE
3HaYeHUs (QYyHKLUH;
CTPOUTH TpapuKH
MHOTOYJICHOB C
MCII0JIb30BaHUEM
arnmapara
MaTEMaTHIeCKOTO
QHAIN3a; IPUMEHSITh
MPOU3BOIHYIO ITPU
[pEIICHUH 33]1a9 Ha
IIBUKCHIC; PEIIaTh
MPAKTHKO-
OpPHUCHTUPOBAHHBIC
3a1a4un Ha
HanOOJIBIIINE U
HAaUMEHBIIINC
3HAUCHUS, HA
HAXO0XJICHUE TyTH,
CKOPOCTH U
YCKOpPEHUS;

- YMETh OIEPUPOBATH
MOHSITUSIMU:
TBUKEHUE B
[POCTPAHCTBE,
MoJ00HBIC (GUTYPHI B
[IPOCTPAHCTBE;
MCII0JIb30BATh
OTHOIICHHE
rIomaaeu
[MOBEPXHOCTEU U
00BEMOB IO JOOHBIX
buryp npu perieHuu
3aay;

- YMETb BBIYUCIIATH
reOMEeTpUYECKUe
BEJIMYUHBI (JJTHHA,
YTOJ1, TUIOIIA/Ib,
00BEM, TIIOIIALEL
[HOBEPXHOCTH),
MCTIOJIB3YS
3ydeHHbIE POPMYITBI
U METO/IBI

IIK
IIK 2.8.

[ Ipakmuueckuil onvim:
Onpenensats noTpeOGHOCTh B

000pyIOBaHNUH,

- peliaTh NPpUKIIaAHbIC
3aga4u B o0Oactu




Ocy1iecTBIATH
MaTepHaTbHO-
TEXHUYECKOE
oOecneucHue
TEXHUYECKOTO
00CTY)KUBaHUS U
[peMOHTa
CEIIbCKOXO03SHCTBEH
HOM TCXHUKH B
OpraHHU3aIIH.

MHCTPYMEHTAX, PACXOTHBIX
MaTepuanax JJis POBEICHUS
TEXHUYECKOTO 00CTyKHBaHUS
1 peMOHTA
CEJIbCKOXO35MCTBEHHOM
TEXHUKH B COOTBETCTBHH C
TUTAHOM-TPaUKOM.
OdopMITATh 3aBKU HA
000py10BaHNE, THCTPYMEHTHI,
[pacxXo/THbIE MaTepPHAIIHI,
HEOOXO0IUMBIC JIJIS
[TPOBEJICHUS] TEXHUIECKOTO
00CTyKUBaHUS U PEMOHTA
CEJIbCKOXO035MCTBEHHOM
TEXHUKH, B COOTBETCTBHH C
MOTPEOHOCTHIO.

SHanus:

[Topsnok onpeneneHus
MOTPEOHOCTH B
000pyI0BaHUH,
MHCTPYMEHTAX, PACXOTHBIX
MaTepHaax s IPOBEICHUS
TEXHUYECKOTO OOCITY>)KHBAHHS
1 peMOHTA
CENbCKOX035CTBEHHON
TEXHUKH.

[Topsiiok MOATOTOBKY U
(hopMBI 3a5BOK Ha
000py0BaHNEe, THCTPYMEHTHI,
[pacxo/IHbIE MaTepHUabI,
HE0OX0IUMbIE ISt
POBECHUS TEXHUYECKOTO
00CTyKUBAaHUS 1 PEMOHTA
CEJIbCKOXO035MCTBEHHOM
TEXHUKH.

npodeccrnoHanIbHOM
e TeIbHOCTH;

- OCHOBBI JINHEMHOM
uIreOphl 1
AHATUTUYECKOU
reOMETPHH;

- OCHOBBI TEOpUU
KOMIIEKCHBIX YHCEJT,

- OCHOBBI
¢ depeHInaIbHOTO
1 UHTETPATLHOTO
MCUNCIICHHS




Pe3yJ'II>TaT]>I OIlCHUBaHUdA

O0bekT(bl) OLIECHUBAHUS

KpnTepml OIICHKHA

Ilpeomemmnowie:

— c(hopMHpPOBAHHOCTH
MPEJICTaBICHUN O
MaTeMaTHKe KaK 4YacTH
MHPOBOM KYJIBTYpPBI U
MECTe MaTeMaTHUKH B
COBPEMEHHOM
LIUBUJIM3AIIAH, CIOCO0ax
OTMCAHHUS SIBJICHUMN
peanrbHOTO MUpa Ha
MaTeMaTHIEeCKOM SI3BIKE;

—Cc(pOpMHUPOBAHHOCTH
MIPEACTABICHUH O
MaTEeMaTHICCKUX MOHITHSIX
KaK BaXKHEHUIITHUX
MaTeMaTHYEeCKUX MOJIEISIX,
MO3BOJISIFOIIMX OIMHKCHIBATD
Y U3y4aTh pa3Hble
MIPOLIECCHI U SIBJICHUS;
MMOHMMAaHHe BO3MOKHOCTHU
aKCHOMAaTHYECKOT0
MIOCTPOCHUS
MaTeMaTHYEeCKUX TEOPHil;

— BJIAJACHUC METOJaMH
J0Ka3aTCJIbCTB U
AJIrOPUTMOB PCHICHMA,
YMCHHC UX ITPUMCHATD,
IIpOBOAUTH JOKA3aTCIbHBLIC
pacCykCHUs B XO€
PCUICHMA 3a1a4;

— BJaJICHHE CTaHJapTHBIMU
IIpUeMaMH pelreHus
palnMoHaIbHBIX U
UppaloOHAIbHBIX,
MOKa3aTeNbHbIX,
CTETICHHBIX,
TPUTOHOMETPUUECKUX
ypaBHEHMUI U HEPABEHCTB,
UX CUCTEM; UCIOJIb30BaHUE

HAXOJKJICHUE 3HAYCHUS KOPHSI,
CTeTleHH, Jiorapudma,
TPUTOHOMETPHUYECKIX
BBIPaKCHUI;

BBITNIOJTHEHHE NTPe00pa3oBaHUM
BBIPA)KEHUI, CBA3aHHBIE CO
CBOMCTBaMU CTEIICHEH,
aorapu@mos,
TPUTOHOMETPHUUECKUX

Gynxmmit;

MIOCTPOEHHE IPaPUKOB U
dbopMupOBaHHE CBOMCTB

Gynxmmit;

Hax0XJIEHUE MPOU3BOIHOMN
AJIeMEHTapHBIX (QYHKITUH;

pe3ynbTaT UCCIIEJOBaHUS

GbyHKIIUN yepe3
HPOM3BOJIHYIO;

pelieHue 3a1a4 NpuKiIaHoTOo
Xapakrepa;

pCHICHUC 3a/1a9 Ha
BBIYHCIICHHE TUIOIIAAe U
00BEMOB C HCMOJIH30BAHHEM
ONPCACIICHHOI'O UHTETpaJlia;

PCHICHNC pAllMOHAJIbHBIX,
IMoKa3aTCJIbHbIX,JIOT apI/I(I)MI/I‘-IC
CKUX, TODUTOHOMCTPHUYCCKUX

- YPOBEHB OCBOCHHSI
CTYJICHTOM MaTepHaIa,
MPETyCMOTPESHHOTO
yaeOHOM

[IPOTrPaMMOi TI0 YueOHOM
ITVICITUTIIHHE,

- TCOPCTUUCCKUEC SHAHUA
MPX BBIITOJTHCHU N
MPaKTUYCCKUX 3a1a4,

- YpOBEHh 000CHOBAHHOCTH,
[MECTKOCTHU U3JIOKCHU S
OTBETA TIPU COOTIOICHUHT
[MpUHIMIIA ITOJTHOTBI €TO
COJICPKAHMS.




TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM, B TOM YMCJIE IS
IIOMCKA ITyTH PELIEHUS U
MJUTFOCTPALIMY PELLICHUS
YPaBHEHUH U HEPABEHCTB;

c(hOpMHUPOBAHHOCTh
MpeICTaBICHHI 00
OCHOBHBIX MOHITHSIX
MaTeMaTH4ECKOro aHaIN3a
¥ UX CBOMCTBAX, BlIaJICHHUE
YMEHHEM XapaKTepU30BaTh
noBeieHne QyHKIUH,
HCII0JIb30BAaHNE
MOJIyYE€HHBIX 3HaHUHU 115
OTIMCAHUA U aHaJIN3a
peanbHBIX 3aBUCUMOCTEN;

BJIQJICHHE OCHOBHBIMU
MOHATHSAMH O TUTOCKUX U
MIPOCTPAHCTBEHHBIX
reOMETPUUECKHX (PUTypax,
HX OCHOBHBIX CBOMCTBAX;
c(hopMUPOBAaHHOCTH
YMEHHUsI paclio3HaBaTh
reoMeTpuuecKue GUrypsl
Ha 4epTekax, MOJCISAX U B
pealbHOM MHpE;
MPUMEHEHHE U3YUYEHHBIX
CBOMCTB r€OMETPUYECKHUX
¢buryp u bopmyn ms
pELIeHUS TEOMETPUUECKUX
3a/1a4 U 3a/1a4 ¢
MIPAKTUYECKUM
CoJIep>KaHueM;

chOpMHUPOBAHHOCTh
MPEACTABICHUH O
rpoliieccax u sBJICHUSIX,
HMMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUIECKUX
3aKOHOMEPHOCTAX B
peanbHOM MHUPE, OCHOBHBIX
MOHATHUAX IJIEMEHTAPHOMN
TEOPHUU BEPOATHOCTEH;
YMEHHI HaXOUTh U

YpaBHEHUH, HEPABEHCTB U
CUCTEM;

pelieHue 3a1a4
AQHAJMTUYECKOTO XapaKTepa;

pelieHue
CTEPEOMETPUYECKHX 33/1a4.




no
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10.
11.
12.
13.
14.
15.
16.

17.
18.

OILICHUBATh BEPOSITHOCTU
HACTYIUICHHS COOBITHI B
MPOCTEUIINX IPAKTUYECKUX
CUTYyalUsIX U OCHOBHBIE
XapaKTEPUCTUKHU
CIy4alHbIX BEJIMYMH;

— BJIQJICHUE HABBIKAMU
HCIIOJIb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMm
IIpY PELICHUH 33/1a4.

YciaoBust BbINOJIHEHUS 3a1aHUS
1. MecTo BBINOJIHEHUS 3a/1aHUs: KaOUHET «MaTteMaTuyecKux JUCHUTLTHH
2. MakcuManbsHO€E BpeMs BBIIOJIHEHHS 3aaHus: 1 yac 30 MuHyT

3. CTyIeHThI MOTYT BOCIIOJIB30BaThCS: TAOIMIIAMH PalMaHHON Mepbl OCHOBHBIX YTJIOB B
TPUTOHOMETPHUH, TAOJIUIIAMH POU3BOIHBIX, TAOJUIIAMH TIEPBOOOPA3HBIX.

IK3aMeHAIMOHHbIE BOIIPOCHI.

OnpenenuTtens BTOPOro M TpeThero nopsaka. CBoicTBa onpenenutenei. Pemenue cucrem
JIMHEWHBIX YPAaBHEHUH BTOPOTO U TPEThEro NopsakoB MeTonoM Kpamepa.

UYucnoBas ¢pyHKIHS, 00JACTh OMPEEICHHs], MHOKECTBO 3HAUCHU.

CpoiicTBa (DyHKIIMH: YETHOCTb, HEYETHOCTb, IEPUOAUYHOCTh, OTPAHUYEHHO CTh, MOHOTOHHOCT,
AKCTpEeMYM (GYHKIUH.

I'padux dynkuun. [Ipocreiimue npeoOpazoBanus rpaguKoB GyHKITHIA.

CreneHnb ¢ NPOU3BOJIBHBIM ACHCTBUTEIBHBIM NOKa3aTesneM. CBolicTBa creneHu. CreneHHas
byukus (s =2k ,n=2k+1, n=-1,-2,1/2,1/3,-1/2).

Jlorapudmsl 1 ux ocHOBHBIE cBOMCTBA. OcHOBHOE Jorapudmuueckoe Toxaectso. dopmyna
nepexo/ia oT Jorapu(MoB ¢ OJTHUM OCHOBAHUEM K Joraprudmam ¢ IpYTUM OCHOBAHHUEM.
Brruncnenue norapudmoB ¢ Mpou3BOJIbHBIM OCHOBaHUEM. JlorapudmupoBanue u
MOTEHUMPOBAHUE BBIPAKECHU.

[TokazarenpHas ¢pyHKIIKA,eE CBONCTBA U TpadUK.

Jlorapudmuueckast pyHKIM,e€ CBOWCTBA U IpaduK.

Penrenne nokazaTenbHbIX YPaBHEHHI 1 HEPABEHCTB.

Pemenne norapudmMuueckux ypaBHEHUN U HEPABEHCTB.

Tpuronomerpuyeckue GyHKIIMHU YUCIOBOTO apryMeHTa U UX MPOCTEUIIINEe CBONCTBRA.
@OyHkIMsA y= sin X, e€ cBoiicTBa U rpaduk.

OyHKIUSA y= COS X, €€ CBOICTBa U rpauk.

OyHKIMSA y= tg X, €€ CBOHCTBA U rpaduk.

3aBUCUMOCTDb MKy TPUTOHOMETPUIECKUMH (PYHKIIUSIMHU OJHOTO aprymeHTa. GopMysl
MIPUBEJICHUS.

Pemenue Tpuronomerpuueckux ypasaenwuii sin x =0,1,-1, cos x=0,1,-1.

[IpocTeiinmrie TPUrOHOMETPUUYECKUE YPABHEHUS U UX PELICHUE.



19.
20.
21.

22.
23.
24,

25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Bexkropsl. JInHeHbIE Oniepay Hajl BEKTOPAMH.
CkansipHO€ IPOU3BEICHUE BEKTOPOB U €r0 CBOWCTBA. YTOJI MEXKY BEKTOPAMH.

[Ipsimas 1 mockocTh B pocTpancTBe. [Ipu3Hak napanaenbHOCTH NPSIMOM U MIIOCKOCTH.

OO6patHas Teopema.
JIBe m10cKoCTH B npocTpaHcTse. [Ipu3Hak napamieabHOCTH ABYX IJIOCKOCTEM.
[IepneHuKyIIsip ¥ HAKJIIOHHBIE K INIOCKOCTH. YTOJI IPSIMOM C IUIOCKOCTBIO.

[lepneHMKYIIPHOCTD NPSMOM U IUIOCKOCTHU. [Ipu3HaK neprneHauKyaspHOCTH PAMOU U

IIJIOCKOCTH.
Teopema o Tpex nepneHANKYIsSIpax.

I'eomeTrpuueckuii CMBICT MIPOU3BOAHON. ATOPUTM OTBHICKAHUS YPAaBHEHUHN KacaTeJIbHON U

HOPMaJIX K JAHHOW KPHUBOM.

dopmynsl AUPPEepeHIUPOBAHUS

JudpdepenurpoBaHre TPUrOHOMETPUUECKUX (PYHKLIHH.
[TepBooOpa3nas. Heonpenenennslii MHTETpall U €r0 CBOMCTBA.
WuTerpupoBanue sneMeHTapHbIX GyHKIuN. TabnuyHble HHTErpabl.
MeTo/1 HOJICTAHOBKH B HEOIIPE/IETICHHOM HHTErpaje.

®opmyna Hetotona-JleitOnuna. Ilnomans KpMBOIMHEHHOMN Tpanenuu.
Mpmuororpannuku. [Ipuzma, napamtenenumnen. CBONCTBA rpaHel U JuaroHaIen
napajuiesienunesa.

Humuaap, konyc. Ceyenus nuiauHapa u Konyca. [lupamuna, yceueHHas nupamu/ia.
Cdepa u map. Ceyenue mapa miockocTbio. Yactu cdeps u mapa.
O06bEM napasuienenunena u Ipu3Mbl.

OO6bEM nupamMuibl, yceYeHHOM MUpaMH/IBI.

OO0BEM LMIMH]PA, KOHYCA, YCEUEHHOIO KOHYCA.

O06bBEM Iapa.

[Inomans MOBEPXHOCTH MPU3MBIL.

[Inomans MOBEPXHOCTH MUPAMUIBI, YCEYCHHOW MUPAMMIBI.

[Inomans MOBEPXHOCTH HMIMHPA, KOHYCA, YCEYECHHOTO KOHYCA.
[Tnomane cheprr u e€ yactei.

DneMeHThl KOMOMHATOPUKHU: Pa3MELIeHHUs, IEPECTAHOBKH, COUETAHUS.
Crnyuaiiaple coObITHSA. BeposaTHOCTH COOBITHS.

DK3aMEHAIUMOHHbIE ONJIEThI

Bapuant 1

1
1)Beruncaure 29- 164 — 15.
1)131 2)43 3) 73 4)101.

50,5

2) YupocTuTe BhIpaXKeHHUE prcl

1) 5 2)13)104)0.
3)Ynpocrure Beipaxenuelog, 50— 2log, 5.
1)log,30 2)1  3)8log,5 4) 20.
4)Haiinute 3HaueHnecos @, ecna sina =-0,8 u < a < 3;”
1) -0,6 2)0,6 3)0,2 4)0,36
5) VipocTtute BeIpaxkenue 7€0S%a — 5 + 7sin®a.
1)1+cos’a 2)2 3)-12  4)12

6) Pemmmre ypaBHenue cosx = -1.



1)2nn, neZ  2) % 3) % +2mn,neZ 4) mn,neZ
7) YKaKuTe MPOMEXKYTOK, KOTOPOMY MPHHAUICKUT KOPCHBb ypaBHeHUST V64 — 3X? = -X.

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

0,5x+1
1 )
8) Ykaxute npoMeKyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPABHEHHUS (3—2) =8

1[40 2)[01)  3)[-o-4)  4)[46).
6x—2
x-1)(x+2) ~

D) (02U 1) 2 [2U (Ik0)  3) (o0r2)  4) (035) U (-23).

9) Pemmre HepaBEeHCTBO

10) Haiiaute MHOXECTBO 3HAUCHHUH (YHKIIUU Y = COS X — 2.

D3 2) (oosteo)  3)[-11] 4) [35-1]
11) Haitmure npomssoanyro Gpynxmun f(X) = (7 — 2x)*.

1)-4(7-2x)"3  2)-8(7—12x)% 3)8(7-2x)% 4)(7-2x)2%
12) Yxaxute nepsoodpasayto pyaxmuu f(X) = 2x + 4x°— 1.

Dx*+xt-x  2)2x%+4x* 3)2+12x° 4) x>+x*,

13) Pemmre ypaBaenue logs x + logs 3=1logs 12.

1)0 2)4 39 4) 15.

14) HaiinuTe TOUKn MakcHMyMa (yHKIHH ¥ = X° — 3X2.
1)0 2)2 3) -2 4) 3.

15)Haiiante muaroHaau MPsSMOYroJbHOTO HapaljieeuIeaa Mo TPeM ero usMepenusm: 2; 2; 1.
1)5 2) 10 3)3 4) 31.

16) Berauciute mioniaas Gurypsl (S), orpaHnueHHOH THHUIME Y =4 —x2, y=0,x=0, x = 2.
ns 22 3)5.  4)6-

17)Vxaxure oGnacts onpenenenus pyHkuun y =logg 3(6x — 3x%).

1) (0;0)U(2;+0) 2) (-2;+00)  3) (2;7+00)  4) (0;2).
2—-5x
18) Haiinure Hanbobliee 1e/I0e PEICHHE HEPAaBEHCTBA (5) -1<0.

1)0 2)-1 31 4) 2.

19)ITnomamu AByX rpaHeil IpAMOYroILHOTO Napasleenunena pasHsl 56am? u 192am% a qmuna
ux obmero pedpa 8am. Halimute 06beM napasuienenumnea.

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

20) O6pa3syromias KoHyca paBHa 12¢M U COCTaBISET ¢ MIOCKOCTBIO OCHOBaHus yroia 30°,
Haiigure o6beM KoHyca, cunTas = 3.

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

Bapmuanr 2

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



11,5

2) YupocTuTe BhIpaKCHUE 03"

1)1,2  2)5 3)11%2  4) 115
3) Vpocrute Beipaxenue 29823 +log, 2 - log, 14.

1) 2 +2log,2 2)2  3)3-6log,2 4)7.
4)HaiiauTte 3HAaUEHUECOS @, €CIIK Sin a = g n <ax< g

2

V7 7 V7
1)-? 2); 3)? 4)5'
5) YnpocTute BeIpaxkenne -3sin’a - 6 — 3cos?a.
1)1  2)2coso. 3)coso+sina  4)-9.
6) YkaxuTe MpoMexyTOK, KOTOPOMY TMPHHAUICKUT KOPeHb ypaBHeHusT V125 — 4x? = -x.
4 4 4
1) [2:36] 2)(0-10) 3) (25401 4) (—o0;—2].
7) Pemure ypaBuenue sinx = 1.

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

0,4x—2
1 )
8) YkaxuTe MpoMeKyToK, KOTOPOMY MPHHAICIKUT KOPEHb YPaBHEHHSI (E) =125.

1) [-40) 2)[0;1) 3)[1;4)  4)[46).
LSO.
(4x-2)(x+2)

) (23) 2[2DUGHo)  3)(o3) 4 (02) UG 3l

9) PemnTe HEPaBEHCTBO

10)Haiiante MHOKECTBO 3HaYeHUH (QYHKIUK y = sin X+ 4.
DIZS]  2) (oosteo)  3H[-LI] - 4) [55-3]
11) Haitgure npoussoauyro Gpynxmun f(X) = (5 + 3x)3.
1)3(5+3x)2 2)9(5+3x)?2 3)-3(5+3x)* 4)-(5+3x)=
12) Vkaxwure nepsoobpasnyro Gpynkuuu f(X) = 3x%+ 2x -4.
1) x>+ x?% - 4x 2)6x+2  3)x3+x° 4) x4 x — 4x.
13) Pemmre paBaenue log, x + log, 6=log, 18.
10 2)11 3)3 4) 12.
14)Haitaute Touky MUHUMyMa QYHKIMH Y = X2~ 1.
1)-1 2)1 3) -2 4) 0.
15) Haiigure quaroHaiy mpsMOYroJibHOTO MapalieNenuiea o TpeM ero u3MepeHusm: 2; 3; 6.
1) 55 2) 7 3) 49 4) 11.
16) Beruuciure miomans Gurypsl (S), orpanuueHHoi muausaMu y = x>+ 1,y =0, x =0, x = 2.
1)8 2)5 3)6 4) 4.
17)Vkaxwure oOnactb onpenenenus GyHkuun y =logg 5 (x* — 4x).

1) (-00;0)U(4;+00) 2) (-4;+00) 3) (4;100)  4) (0;4).



6x—3
18) HaiinuTe HauMeHbIIIEE 1EJI0€ PEIlICHHE HEPaBEHCTBA (H) -1<0.
10 2)1 3)-1 4) 2.

19)ITnomamm ABYX rpaHeil IpAMOYroI5HOTO Mapajiesenunena paBHel 35cM? n 42eMm?, a JuiHa
ux obmiero pedpa 7cMm. Haliagure o0beM napaenenumnesa.

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

20) O6pa3yronias KOHyca paBHA 24CM M COCTABIISET C IIOCKOCTBIO 0CHOBaHMs yrou 30°,
Haiigure o0beM KOHYCa, cunTas 1 = 3.

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

Bapuanr 3

1
1)Berauciure 2-1253 — 0,9°

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

1,4

2)VIIpOCTHUTE BhIpaKEHHE 07

1) 697 2) 2 3)0,7  4) 36.
3)Vmpoctute Beipakenuelogs 3 - logs 15 +logs 5

1)-1+logs5 2)-2 3)0  4)logs—.

o . NG s
4)HaI/I,£[I/ITe 3HAYECHHUESIN &, €CIIA COS O = Y " > <a<Tm

5

10 V10
N 25 ) ——

3)+ Y10 4
4 4

5) YrpocTute Beipaxkenne -4sin’a +5 — 4cos?ol
1)1  2)1+8sinfo.  3)1+8cos?a  4)09.

6) YKaKHTe IPOMEKYTOK, KOTOPOMY IIPHHA/ICKUT KOPEHb ypaBHeHns V4x?2 — 27 = -x
D [3:36] 2) (<o) 3)(37:40]  4) (—o0i=7],

7) Pemure ypaBHeHue cosx = -1

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

0,1x—1
8) Vkaxure MpoMeKyTOK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (g) =16

1) [-40) 2)[0;1) 3)[1:4) 4 [46).
X+8 >O
(4x-1)(x—2)"

1) (-oo;-8]u(§; 2) 2 [-8%) U2;t0)  3)(-0;2)  4) (-00;-8) U (2; +00).

9) Pewute HepaBEeHCTBO

10) Haiigute MHOXXECTBO 3HaYCHUI QyHKIMH Yy = sinx — 1

DL 2) (ooiteo)  3)[-20]  4)[0:2).
11) Haitaure npoussoanyro Gpynxiun f(x) = (3x — 4)°

1)-18(3x —4)> 2)6(3x—4)> 3)18(3x—4)> 4)(3x—4)".
12) Ykaxure nepsoodpasuyto pynkmuu f(X) = 5x* — 2x + 1



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

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

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

14)HaiinguTe TouKy Makcumyma GyHKIun y = 4x — x*
1) 4 2)2 3) -4 4) 1.

15)Haiiqure muaroHaliv MPsIMOYTOJILHOTO MapajlieienuIe/ia mo TpeM ero u3MepeHusiM: 6; 6; 7
1) 19 2)11 3) 121 4) 36.

16) Brruuciure miomans Gurypsi (S), orpanuyennoi muausmu y =1 - x5, y=0,x=0,x = 1.
1)1 2)2 3 Al

17)Vkaxure obnacts onpeaenenus pyHkuun y =logg s (x* — 3x).

D(-3;t0)  2) (-0,0)U(35t0)  3) (3;100) 4) (0;3).
4-8x
18) Haitnute Hanbobliee 1eJioe pericHre HepaBeHCTBA (;) -1<0.

N1 21 32 Ao

19)ITnomany ABYX TpaHeii MPAMOYrOJIBHOTO Tapaiienenunena papasl 20cm? u 45¢m?2, a amuHa
ux obmero pedpa Scm. Haiinute 00beM napaniienenunena.

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

20) O6pa3yronias KoHyca paBHa 18IM M COCTaBIISIET ¢ MIIOCKOCTIO 0cHOBaHHs yroi 30°,
Haiinure 06beM KOHYCa, cunTas 7 = 3.

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

Bapuanr 4
1) Borunciure  3%2713 +3°
1)0 2)3 3)2 4) 4.
2) YrpocTuTe BEIpaKEHHE ZlTZZ
1) 49 2) 1/7 3) 734 4) 72,
3)Ynpocture Bbipaxkenuelog, , 4 — log;,, 16 —l0ga. 8
1)1/2 2)5 3) 8log, 5 4) 25.

o . 3
4)Haiinute 3HaueHnecos @, ecmu sina =12 n n < a < >

1) -0,6 2)-\N372  3)\N2/2 4) 0,36
5) YnpocTtuTe BeIpaxkenue -3C0s%0 + 27 - 3 sina.
1)12 2)24 3)27 4)0.
6) Pemure ypaBHenune cosx = 1/2.
1)+n/3 +2mn, neZ  2) g 3) g +2nn,neZ 4) Tn,nNeZ7) Ykaxure MPOMEKYyTOK,
KOTOPOMY HPHHAUIEKUT KOPEHb ypaBHeHus VX — 3 = x-9.
1) [1,5;9]2) (3;10;) 3) (2:21) 4) (—o0;—2].
8) VkaxuTe NPOMEXKYTOK, KOTOPOMY IIPHHAJIEKHUT KOpeHb ypapHenus (121)2¥+5=11x1,
1) [-4:0) 2)[0:1)  3)(0:11) 4) [4:6).



(4x—1)(x—-2)
(x—8)

1) (02U 1) 2 [23)U (L) 3)(0i2)  4) [1/4:2] U (81+0)

9) Pemmre HepaBEeHCTBO >0.

10) Haiiaute MHOXKECTBO 3HAUCHUH QYHKLIUHN y =SinX—4.

1) [3:1] 2) [-5:-3] 3) [-1:1] 4) [-3:-11
11) Haitaure nponssoanyro Gynxmuu f(X) = (0,5x + 5)2.
1) -4(7 — 2x)73 2) 0,5x+5 3)8(7 —2x)3 4) (7 —2x)2.
12) Yxaxkute nepeoobdpasuyro pyaxmuu f(X) = 11x20 +9x8- 1.
1) x%+ x*—x 2) x4 x%x 3) 2+ 12x2 4) 11x%+72x.
13) Pemmre ypaBHenue 2 log, x + log, x=10 log, 3.
1) 8 2)9 3) 18 4) 6.
14) Haitaute TOuKM MakcuMyMa (yHKIHH y = -X° + X+6.
1) 1/2 2) 1/25 3) -2 4) 25/4.
15)Haiiqure muaroHav MPsIMOYTOJILHOTO MapajiesenuIe/a mo TpeM ero u3MepeHusm: 5;4; 1.
1) V42 2) 42 3)21 4)12.
16) Beraucmure miomans Gurypsl (S), orpaHuueHHOH MMENAME y = X2, y =0, x =1, x = 4.
1) 65/3 2) 65 3)1/3 4) 62
17)Vkaxure oGnacts onpeaenenus GpyHkuun y =loggs(2 — 5x + 2x2).
1) (-0;1/2)U(2;+0)  2) (-2;+00) 3) (2;+o0) 4) (1/2;2).
18) Haiinute HanMeHblIee 1eN0€ pemenne HepapencTtsa (7/3)273 -1 <0,
1)1 2)0 3)-1 4) 2/3.

19)[no1mau AByX rpaHeil MPsAMOYroJILHOIO MapajieeuIea PaBHbI 1690m? 1 521M2, a jutnHA
ux obmrero pedpa 13am. Halimure o0beM napamienenunesaa.

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

20) lnametp ocHOBaHMsI KOHYca paBHa 6¢cM. OOpasyrolas KOHyca COCTABIISCT C IIIOCKOCTHIO
ocHopanus yron 45°. Haiiure 06beM koHyca, cuuras = 3.

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

Bapmuanrt 5

1
1) Beruucnute 6 - 6254

1) 5 2)6 3)1 4) 10.

13%°

2) YpocTuTe BeIpaKeHHe 315
1) 169 2) 13 3) 100 4) 0.

3)Ympocture Beipakenne 4 logs 3 -logs 7-log3(%)

1)1/4 2) 4 3)8log,5  4)0.



4)Haiiute 3HaueHnecos , e sina =\2/2 u w/2 < a < .

1) \2/2 2) -\2/2 3) 1/2 4) 0
5) YnpocTure BeIpaxkeHne -Cos? 2a — 5 - sin? 2a.
1)6 2) -6 3)-5 4) 0.

6) Perunre ypaBHeHHE COSX = -V2/2.

1) 43n/4 +2wn, neZ  2)~ +2an 3) Z+2anneZ  4) mnneZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY TIPHHAUICKUT KOPEHb ypaBHeHHsT V49 — 6%? = -X
1) [-5;0]2) (-15;0) 3) (-2;10) 4) (—o0;—8].

-x-3
8) YkaxuTe NpoMeKyToK, KOTOPOMY MPHUHAICIKUT KOPEHb YPaBHEHHS (B) =72

1) (-25;-11) 2)[-1;0) 3) [-2; 5) 4) (8;28).

(4x-2) (x+2)
x—3

9) Pemmte HepaBEHCTBO <0.

D (eUE; D) 2) (w2l UL53). 3) (o) 4) (o5 U (-23).

2
10) Haitnute MHOKECTBO 3HAUYEHUH QYHKIIMKA y = COS X — 6.
1) [3:1] 2) [-7;-5] 3 (-14)  HI[-3-1]
11) Haiiaure npoussoanyro ynkuuu  f(X) = (0,5 — 2x)*.
1)-8(0,5—2x)> 2)-8(5-2x)"2 3)8(5-—2x)% 4)(7-2x)2
12) Vkaxwure nepsoobpasnyro Gpyrkumn f(X) = 2x + 4x°- 4,
Dx*+xt—4x  2)2x%+4x 3)2+12x2  4) x*+xh

13) Pemmte ypaBuenue logs 2x + log; x =logs 8.

1) -2 2)4 32 4)0.
14) HaitmmTe Touky MakcuMyMa GYHKIUH Y =4 X — X2,
1)0 2)2 3) -2 4) 3.
15)HaiianTe nuaroHaid MpsMOYroJbHOTO HapaljieeuIeaa o TPEM ero u3MepeHusm: 3; 4; 5.
1)- 5\2 2) 5\2 3) 35 4) 15.
16) Beruucnute miomaas GUrypsi (S), orpaHHYSHHON JTUHUAME y = —6X, y = 0, X = 4.
1)8 2) 22 3) 48 4) 62,

17)Vxaxwure obnacts onpenenenus pyHkuun y =log, s (4x — 5).
1) (-00;0)U(2;+0) 2) (5/4;+0)  3)(2;+o)  4)(0;2).
—2x—1
18) HaiiauTte HanbOJIbIIICE TEJI0E PENICHUE HEPABEHCTBA (—) -1=>=0.

13
1) [-1/2;00) 2)-1 3)1 4) 2.
19)[Tnomamu 1ByX rpaHeit MPSAMOYTOJILHOTO Mapayie/enune1a paBHbI 27mm? 57I[M2, a JUIMHa
ux obmero pedpa 3am. Halimute 06beM napasuienenumena.
1) 513 2) 500 3) 413 4) 270.

20) lmameTp ocHOBaHHMs KOHyca paBHa 4cM.’ a BbicoTa 3cM.. Haitnute 00beM KoHyca, cunTas
T =3.



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

Bapuanr 6

5
1) Beruuciure 16+ —0,16.

1)19,84 2) 31,84 3) 7,84 4)12,64.
2) YpocTuTe BhIpaKeHUE i/ —0,25 *i/ -0,5

2) -0,5 2) 0,25 3)0,5 4) -0,5.
3)Vmpocture Beipakenne g x = 2Ig 3 + 3lg 2

1)72 2)82 3)8log,5  4)42.

4)Haiinute 3HaueHue cos a, ecnu sina =-0,3 u 3m/2 < a < 27.

1) \91/10 2)V71/10  3)8/10  4) 0,36
5) YrpocTute BeIpaxkeHne 3020 +4 + 3sino.
1) 4 2)5 3)7 4) 12
6) Pemmre ypaBuenue tg(3x+ 2) =-1.
1) -(m/12) —-(2/3)H(m/3)  2) —% 3) % +2nnneZ  4) mnneZ

7) YKaKHTe IPOMEKYTOK, KOTOPOMY IPHHA/ICKAT KOPEHb ypaBHeHns 64 — 3x2 = -x.
1) [0; 2]2) (-2;0) 3) (0;2) 4) HeT KOpHEH

8) VkakuTe MpoMeKyTOK, KOTOPOMY MPHHAUICKHUT KOPEHb YPaBHEHUS (64)Vx1= 41,

D{37y 2)[01) 3)[xs-4)  4)[46).

6x—8
9) PemuTe HEPaBEHCTBO e <0
X

1) (-3/4:413) 2 [-U&1)  3) (-01-2)  4) (-o05-5) U (-2;7).
10) Haiimute MHOKECTBO 3HAUYEHUM QyHKIMH y = cosX +1/2 .
1) [-05:1,5]  2) (-oste0)  3)[-1;15]  4) [-3:-1].
11) Haiigure npoussoanyio Gynkuun f(x) = (—6 — 7x)*.
1)-28(—6 —7x)®> 2)-8(7 —2x)® 3)8(7—2x)* 4) (7 —2x)2.
12) Vkaxwure nepsoodpasnyio pynkuuu f(X) = x? —x + 4.
Dx3/B-x22+4x  2)2x+4x* 3)2+12%° 4) x?+x4,
13) Pemure ypaBuenue logs x + logs 4= log; 12.
1) 0 2)3 39 4) -1.
14) Haiiaute Toukd MUHEMYMa QYHKIHH Y = X° — 2X.
1) 0 2)1 3)-2 4) 3.
15)Haiiqure muaroHany NpsiMOYToJILHOTO MapajuieNienuesia mo TpeM ero usmMepenusim: 3; 3; 7.
15 2) V67 3)3 4)\24.
16) Beruuciure miomaas Gurypsl (S), orpaHuueHHON nuausaMu y = 2x2- 2, y =0, x =2, X = 5.
1) 82 2) 72 3) 48 4) 81



17)Yxaxwure obnacth onpezaencaus Gynkuuu y =logs(x + 3).
1) (-3;+0) 2) (-2;+0)  3) (2;7+0)  4) (0;2).

2x/15
18) HaiinuTte Hanboibliee 1eJI0e PEelICHHe HEPaBEHCTBA (E) <36

1) (-o0; 37,5) 2) (-1,5;+00) 31 4) 2.

19)I1nomany ABYX TpaHell NPAMOYrOJIBHOTO TIapajiesienunena papusl 81am? u 491m?, a auHa
ux obmiero pedpa 9nm. Haiinure o6bem mapanienenumnesa.

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

20) BricoTa KOHyca paBHa 9cM ,a 06pa3yONIas COCTABIISET C MIIOCKOCTHIO OCHOBaHHS yro 45°.
Haiigure o0beM KOHYCa, cunTas T = 3.

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

1) Berauciure (4/25)%72 + 0,25
1)15,875 2)0,186 3)5 4) 7,75.

2) Yupoctute Bepakerune (1070 * 1008 )L,
1) 0,0001 2) -100 3)0,01 4) 1000.

3) Haiimute 3Hauenue Boipaxenue logs(81 * a), ecnm logs a =-5,5
1) 2 +2log;2 2)2 3)-22 4)-15.

4)Haiinaute 3HaueHuecos @, ecnu sina = 12/13 u 0< a < %

1)-5/13  2)5/13 3)1/13  4)2

5) YnpocTure Beipaxkenne -4sin‘o +7 — 4cos?a.
N1 2) 2cosa 3)3 4)-9.

6) YKaKuTe MPOMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHeHns V125 — 4x2 = -x.
1) (-3;-1) 2) (3;5) 3)(-3;5) 4) KopHeii HeT

7) Pewmte ypaBuenue  sin 2x = \3/2.

1) (-1)'n/6 +nn/2, neZ 2)§ 3)§+2nn,nez 4) tn,neZ.

8) YkaxkuTe IpOMEKYTOK, KOTOPOMY IIPHHAJIEKUT KOpeHb ypasHenus (6)3*+1=1/36.
1)[-4:0) 2)[0;1) 3)[1;4)  4)[4:6).

(x—2)(x+1)
X—2

9) Pewute HepaBEeHCTBO > 0.

1) (12 U@BHo) [ UGHe)  3)(-03) 4 (-0i-2) UG; 3],
10)Haiinute MHOXECTBO 3HaueHUi QyHKIMU y = sin X+ 4.

D[3-1] 2) (osteo)  3)[-11] 4 [-5-3].
11) Haitaure nponssoanyro gynxiun f(x) = (11 — 5x)*.

1)3(5+3x)? 2)9(5+3x)? 3)-3(5+3x)® 4)-20(11 — 5x)3.
12) Ykaxute nepsoodpasuyto Gpynkmuu f(x) = 4x> - 6.



1) x*-6x 2) 6x+2 3) x3+ x2 4) X%+ x — 4x.
13) Pemmmre paBHeHue log,,; (2x +3) =logg; 3 + log ;2
1)0 2)11  3)15 4) 12.
14)HaiiguTe TOuKy MUHAMYMa GYHKIHH y = X2~ 2X-3.
1) -4 2)-1 34 41
15) HaiiauTe quaroHaiy mpsMOyrojbHOTO MapauIeNieuIeaa o TPeM ero uaMmepeHusm: 2; 2; 1.
1) 2 2)3 3)4 4) 9.
16) Berauciure miomans Gurypst (S), orpaHuYeHHON MMHMAMH Y = - X2+ 4, y = 0.
1) 16/3 2) 32/3 3)11 4) 10.
17)Vkaxwure o6nacts onpenenenus pyHkuun y =logs (x% — 2x).
1) (-0;0)U(2;+00)  2) (-4;+0) 3) (4;1) 4) (0:4).
18) HaituTe HauMeHbIIIEE IIENI0E PellleHre HepaBeHcTBa 6*27X12 >1
1)-c0o <x<3mmm4<x< 4+ 2)-0o<x<3 3)4<x<8 4)x < 8

19)ITnomany ABYX TpaHeil MPAMOYrOJIBHOTO TIApaielenuIena paBHel 36em? u 45¢M?2, a mmuHa
ux obmero pedpa 3cm. Haiinute 06beM napanienenunena.

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

20) O6pa3yroniasi KOHyca paBHa 18CM M COCTABISAET C IIOCKOCTBIO OCHOBaHMS yrou 30°,
Haiinure 06beM KOHYCa, cunTas 7 = 3.

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

Bapuanr 8

1) Berunciure  6%(1/6)3-216°
1)0 2) -35/36 3) 35/36 4) 36

-1,5
2)VIIpOCTHUTE BhIpaKEHHE %_;5
11,7 2) 1,71 3) 10 4)0.
3)Ympocture Bbipaikenuelog, , 4-1ogy,, 2 + logy , (%)
1) log, 30 2)0 3) 1/2 4)4
4)Haiinute 3HaueHnecos @, ecma sina =3/4 nu n < a < 37”
1) -7/4 2) \7/4 3) 1/4 4) %
5) YipocTtute Bhpaxkenue -2C0Ss2 3o +7 -2sin? 3a.
1)-2 2)3 3) -5 4) 5.
6) Pemure ypaBHeHue cosx = -1/2.
1+ 2?” +2nn,neZ  2) g 3) g +2mn,neZ 4) tn,neZ

7) YKaKuTe MPOMEXYTOK, KOTOPOMY IPHHAUICKUT KOpeHb ypaBHeHuss V—40 + 11x? = -x.
1) [-3;2]2) (35;37) 3) (-2,0) 4) (—o0; — 4).

—3x+2
8) YkaxuTe MpoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (Z) =21

1) [-4.0] 2) (0;1) 3) [-o0;-4) 4) [4:6).

-2



5x—-2
9) Pemmre HepaBEeHCTBO Pt 0.

D) (sl BUE;+00) D2V (1) 3 [31] 4 (o5 U (2.
10) Haiiaute MHOXeCTBO 3HaueHUi pyHkmn y = 2sinx— 1.

D3 2) (osteo)  3)[-31]  4)[3:-1]

11) Haitaure npomssoanyro Gpynxmun f(X) = (4 + (1/3)x)°

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

12) Yxaxute nepeoodpasuyto pyaxmuu f(X) = -3x° + 5x*— x? +2.

Dx>3x44—x3/3 +2x  2) 2x%+ 4x° 3) 2 + 12x° 4) x%+x*,

13) Pemmre ypasnenne logy,, 16 +1ogux = 1

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

14) Haitaute Touky MakcuMyMa (pyHKIHH y = X° — 3X2,

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

15)Haiiqure muaroHaM MPsIMOYTOJILHOTO MapajliesenuIe/a mo TpeM ero usMepeHusm: 2; 4; 6.
1) 56 2) 10 3) 56 4)31.

16) Beraucnure miomans Gurypsi (S), orpaHudeHHOH MuHESIMH y = 2x2, y=0,x =0, x = -1
1)8 2) 2 3)2/3 4) 20/3

17)Yxaxwure obmacts onpenenenus pyaknun y =Ig(2x? - 6x).

1) (-22;0)U(35+0) 2) (:25+00) 3) (25+e0) 4) (-33).

—-1-2x
. 3 5
18) Haitnute Hanbobliee 1eyioe pericHre HepaBEeHCTBA (E) > (5)3

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

19)[Tnommaau AByX rpaHeii MPAMOYTOJILHOTO Mapayie/IeuIe[a PaBHbI 36am? u 1441Mm2, a minaa
ux obmrero pedpa 36am. Halimure o0beM nmapaienenunesaa.

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

20) O6pasyromiasi KOHyca COCTABISET C INIOCKOCTBIO OCHOBaHMs yroin 45° muamerp ocHOBaHMS
paBen 8am. Haiiaute o0bemM KoHyca, cuuTas m = 3.

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

Bapuant 9

1
1) Beruncioure 26- 83 — 13.

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

17723

2) YopocTure BeIpaXkeHHe ————.
) p p 0,17—1,3

3) 0,177 2)13)-17 4) 0,17
3)Ympocture Beipazkenue log;,; 70—log,,; 1/7.
1)-2-log,;/;10 2)1 3) 8log,,7 5 4) 20.
4)Haiigute 3nauennecos @, ecnu sina =08 u m < a < 3771

1) 3/5 2)-3/5 3)0,2 4)2/5
5) Ynpocture Beipaxkenne (1/2)cos? (x/2) — 3 + (1/2)sin? (x/2).



1) 1+cos’x 2)-25 3)-12 4)12.
6) Pemmre ypaBuenue tgx = V3.
1) m/3 + mn, neZ 2)% 3) g +2nn,neZ 4) mn,neZ

7) YKaKHUTE MPOMEXKYTOK, KOTOPOMY IMPHHAUICKUT KOPCHB ypaBHEHUST V196 — X? = -X.

1) [2;362) (35:37) 3) (-2:10) 4) (—o0;—2].

2x—1
8) YkaxuTe NpoMeKyToK, KOTOPOMY MPHUHAIICIKUT KOPEHb YPABHEHHS (ﬁ) = (1/3)?
D[40 2)[01)  3)[-0d)  4)[4:6).

X
_ >
9) PemuTe HEPaBEHCTBO DD 2 0.

D (LOU(L;+0)  2)(22)  3)(werl) 4) (eoir) U (23).
10) Haiiaute MHOXECTBO 3HaUCHHUH QyHKIUK y = 2c0S X — 1.
D3] 2)[-31] L1 4) [-3:-1].
11) Haitaure nponssoanyio Gpyakmmn  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) Yxaxute nepeoodpasayto pyakmun f(X) = 3x? - 3x°+ 4.
Dx3+@4)x*+4 2)x3+@M4) xP+4x 32+ 12x2 4) xHxA
13) Pemmre ypaBHenne logg,(5x — 2) -logg; 4 =logy 1 5.

1) 4 2)22 3)44 4) 20.

14) HaitmuTe Touky muanMyMa Gynknun y = (1/4)x* — 8x.
1)0 2)12 3) -2 4) 2.

15)HaiianTe nuaroHaiv MPsSMOYroJbHOTO HapaljieeuIeaa o TPEM ero u3Mepenusm: 3; 4; 5.
1) 5vV2 2)5 3) V2 4) 2.

16) Berauciute miontaas Gurypsl (S), orpaHnueHHOH THHUAMH Y = —x2, y =0, x = -3, x = -1.
n8 22 3)5. 48

17)Vkaxwure obnacts onpenenenus pyskiuuu y =logs (5x — x2).
1) (0:5) 2)(-25+0)  3) (23t0)  4) (0:2).
18) Haiinute nanbosnsliee 1enoe penieHue Hepapencrsa (1/3)*7> < 1/81.
10 2)3 3)1 4) 2.

19)[Tnomamu ABYX IpaHei MPSIMOYTOJILHOTO MapalIeeUIeia PaBHbI 5291m° u 11512, a
JUIHA uX obmero pedpa 23am. Haiinute o0beM mapaiienenumnesa.

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

20) O6pa3syromias KoHyca paBHa 46CM U COCTABIIAET ¢ MIOCKOCTBIO OCHOBaHus yroia 30°,
Haiigure o6beM KoHYca, cunTast T = 3.

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

Bapuant 10



1
1)Beruucnure 4 (ﬁ)_Z +3.

1)132 2) 23 3) 19 4) 10.
2)VIIpOCTHTE BBIPKEHHE 1?132/2'

4) 0,177 2)1 3)4 4) 17
3)Ynpocrure Beipakenne 0,5 * 10950

1)10 2)1 3)8 4) 15.
4)Haiinute 3HaueHuesin a, ecnmi cosa =0,8 u 3n/2 < a < 271

1) 3/5 2)-0,6 3)0,2 4)2/5
5) YnpocTute Beipaxkenne 1-sin®x + 8sin? x +7 €0s?x

1) -8 2)-2,5 3)8 4)12.

6) Pemmte ypaBHeHHe C0S2X =+/3/2.
1) m/3+ mn,neZ  2)7 3) g £2mnneZ 4t +mnneZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY IPHHAUICKUT KOPEHB ypaBHEHUST V32 — 3X? = -X.
1) [2:36]2) (-3:-1) 3) (-2;10) 4) (—o0;—2].

8) YkaxxuTe IPOMEKYTOK, KOTOPOMY NIPHHAIEKHUT KOpeHb ypaBHenus (1/2)%*~*=0,125

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

1) (2)UR2;+0)  2)(22)  3)(wild) 4 (o) U (-2).

9) PemnTe HEpaBEHCTBO

10) Haiinute MHOKECTBO 3HAUeHUH QyHKIMH y = 2SinX — 1/2.
D[2515]  2)[-31] L 4 I[-3-1]
11) Haitmmte nponssoanyto Gynximu  f(X) = In(x? +2x )
1) 2x+2) I(x*+2x) 2)2(2—-2x)® 3)8x 4)(3-—2x)2
12) Vkaxwure nepsoobpasnyro Gpynkuun f(X) = x? +2x+ 1.
1) xM+x2+x  2)x3-x%+4x 3) 2 + 12x2 4) x?+x4,

13) Pemmnre ypaBuenune log,,(2x — 7) -log,, 6 = log, 1 4.

1) 15 2)22 3)155 4) 20.
14) Haitaurte Touku Muaumyma Gyakuun y = (1/9)x® — (1/3)x.
1) -1 2)1 3) -2 4) 2.
15)Haiinure muaroHany NpsiMOYroJIbHOTO MapauieNenuiesa mo TpeM ero usMepeHusm: 1; 3; 1.
1) 5V2 2)5 3) V11 4) 11.
16) Berumciure miomans Gurypsl (S), orpaHuueHHON nuausaMu y = —x% + 4, y = 0.
13203 2)22 3)5. 48

17)Yxaxure obnacts onpezenenus Gyukimn y =logy /6(0,5 + 2x%).



1) (-00; +00) 2)(-2;+0)  3) (2;+0)  4)(0;2).
18) Haiinute HanMeHblIee Henoe pemenne Hepasenctsa (0,2) 412X < 0,04,
1) 0 2)3 31 4) 4.

19)I1nomany ABYX TpaHel NPAMOYroJIBbHOTO TIapajlieslenureaa paBusl 48am? u 361M2, a auHa
ux obmiero pedpa 6qm. Haiiaure 06bem mapauienenumnesa.

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

20) O6pa3yronias KOHyca COCTABJIAET C INIOCKOCTHIO 0cHOBaHMS yroa 45 BeicoTa paBHa 8cwm.
Haiigure o0beM KoHYCa, cunTas T = 3.

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

Bapuant 11

1
1) Beruucnure 12- 643 — 13.

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

60,5

2) YpocTuTe BhIpaKeHHE oy

5) 56 2)-56 3)10 4)1.
3)Ynpocrtute Boipaxenuelog, 16— 2log, 4.
1)log,30 2)1  3)8log,5 4) 0.
4)Haiinute 3HaueHue cos a, ecnu sina = 0,8 u g <a< %ﬂ
1) -0,6 2)-0,6 3)0,2 4)0,36
5) YnpocTute Beipaxkenne 2€0s%a + 0,5 + 2sino.
1)1+cos?o 2)25 3)-12 4)12
6) Pemmte ypaBHeHHE COSX = -1/2.

1)2nn, neZ  2) g 3) 2?” +2nn,neZ 4) mn,neZ
7) YkaxuTe MpoMeKYTOK, KOTOPOMY MPHHAIICIKUT KOPEHb ypaBHeHHS V49 — 6X% = -x.

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

=27.

0,5x+2
1 )
8) Ykaxure IIPOMEKYTOK, KOTOPOMY ITPHUHAMIICKUT KOPCHb YPAaBHCHUA (;)

1) [-40) 2)[0;1) 3)[-%;-3)  4)[1;6).
(X+1);EX—2) -

9) Pewute HepaBEeHCTBO
1) (o0-1) 2 [2)U (1s0)  3) (-003-2)  4) (-003-5) U (-23)).
10) Haiigure MHOKECTBO 3HAYCHUI QYHKIHH Y = COS X + 2.
D3] 2 (oosto)  J[11] 4 [3-1].
11) Haitoure npoussoanyto Gpynximun f(x) = (3 — 5x)3.
1)-4(7—2x)"3  2)-8(7—-2x)® 3)-15(3-5x)? 4) (7 —2x)2.
12) Ykaxkure nepsoodpasuyto pynxiuu f(X) = 4x3 - 3x°— 1,



Dx*-x*-x  2)2x%+4x* 3)2+12x° 4) x*+x*,

13) Pemmre ypaBuenue logs x - logs 3= logs 12.

1)0 2)4 3)36 4) 15.

14) Haitaute Touky MEHEMyMa (yHKIHH Y = X° — 3X.
1)1,5 2)2 3) -2 4) 3.

15)Haiiqure muaroHay NpsIMOYTroJILHOTO MapajuielienuIea mo TpeM ero u3mMepenusim: 2; 2; 1.
1) 5 2) 10 3)3 4) 31.

16) Berauciure miomans Gurypsi (S), orpasudenHoi muausMu y = 1 —x%, y =0, x = 2.
1 1 2
1) 8 2) lg 3) 5; 4) 65.
17)Vkaxure obnacts onpezenenus pyHkuun y =logg 3(2x — x2).

1) (-0;0)U(2;t0) 2) (-0; 2/3]  3) (2;+0)  4) (0;2).
2-3x
18) Haitnute Hanbobliee 1eyioe pericHre HepaBeHCTBA (5) -1<0.

o 2-1 31 A2

19)ITnomam ABYX rpaHeif IPAMOYroIbHOTO Mapayiesenunena papasl 4812 u 132am2, a
JUTHHA uX 001ero pedpa 6am. Haitaure o0beM mapasuienenurneaa.

1) 840 2)1344  3)1056  4)1210.

20) O6pa3yroniasi KOHyca paBHa 18CM M COCTABISAET C IOCKOCTBIO OCHOBaHMs yrou 30°,
Haiinure 06beM KOHYCa, cunTas = 3.

1)384  2)2187 3)24v2  4) 648

Bapuant 12
1) Beruucioure 17 - 3-729%.
1)2 2)8 3)-5 4) -17.
2) YupocTuTe BhIpaKeHHE ;izz
1) 1,2 2)5 3)2112 4) 11°.

3) Vrpoctute Bhipakenue 21°825 +log, 49 - log, 343
1) 2 +2log;2 2)2  3)3-6log,2 4) 4.

o . NG
4)Haiigute 3HaYeHUE COS @, €CIOU Sin @ = - S un<a< 3m/2.

7

V7 V7 2
1)-? 2)3 3)? 4)5.
5) YipocTtute Bhpaxkenue -3sino, -26 — 3¢0S%aL.
11 2) 2cosa 3) cosa + sina 4) -29.

6) YkakuTe MpoMexyTOK, KOTOPOMY MPHHAUICKUT KOPSHb ypaBHeHUsT V128 — x? = x



1)[36] 2)(0i-10) 3) (51001 4) (o053
7) Pemmre ypaBHenue sinx = -1.

1) 27N, neZ 2)% 3)—§+2nn,nez 4) tn,neZ.

4x+1
8) Ykaxure npoMeKyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E) =125.

1[40 2)[0;1) 3)[L4)  4)[46).
Xx—3
(4x=2)(x+2) —

1) (27)  D[22UGHo) 3 (3) 4 (o0-2) U3l

9) Pemmre HepaBEeHCTBO

10)Haiigure MHOXECTBO 3HAUYCHHI QYHKIMU Y = sin X+ 2.
DI3S]  2) (eosteo)  3)[1;3]  4)[-5:-3].
11) Haitaure npomssoanyro Gpynkmuu f(x) = (5 + 3x)73.
1)3(5+3x)2 2)-9(5+3x)™* 3)-3(5+3x)® 4)-(5+ 3x)%
12) Yxaxute nepeoodpasayto pyaxmuu f(X) = 3x2 +4.
1) x3+ 4x 2) 6x+ 2 3) x3+ x? 4) x>+ x — 4x.
13) Pemmre paBuenue log, x + log, 6=log, 24.
1)0 2)11  3)4 4) 12.
14)Haiinute TOYKy MUHEMyMa QYHKIMH Y = X>- 4.
1)-1 2)1 3) -2 4) 0.
15) HaiinuTe muaroHaam mpsiMOYTrOJIBHOTO MapajuIesIeuIIe/ia o TPEM ero u3MepeHusm: 6; 2; 3
1) 55 2)7 3) 49 4) 11.
16) Berauciute miontaas Gurypsl (S), orpaHnueHHON MTHHUAMH Y = X°+ 2, y=0,x =0, x = 2.
1) 8 2)5 3)6 4) 4,
17)Vkakure obnacts onpeaenenus GyHkuun y =logg 3(x3 — 4x).

1) (-2;0)U(2;+00) 2) (-4;+o0) 3) (-2;+) 4) (0;4).
14 6x—3
18) HaﬁﬂHTe HauMCEHBIICC HEJI0€ PCIICHUE HCPABCHCTBA (Z) -1<0.

1)0 2)1  3)-1 42

19)ITnomaau ABYX rpaHeii IpAMOYroabLHOTO Mapajieenunena paabl 24cm? u 84cm?, a uiHa
ux obmiero pedpa 4cm. Haitnure o0beM napasiienenurne/a.

1) 840 2)10290  3)504  4) 210.

20) O6pa3syromias KoHyca paBHa 14¢M U COCTaBIAET ¢ MIIOCKOCTBIO OcHOBaHus yron 30°,
Haiigure o6beM KoHyca, cunTas = 3.

1) 3840 2) 1029 3) 5184 4) 648.
Bapuanr 13
1
1)Berunciure -2-1253 —0,9°

1)109 2) -11 3)9,1 4) 9.



614

2)Yupoctute BEIpakeHHe —g-

2) 621 2) 2 3)0,7 4)62
3)Ynpoctute Beipaxkenne logg 3 + logs 35 -logs 5

1) -1 +logs 5 2) -2 3)0 4) logs 21.
4)Haiinure 3HaueHue  Sin a, ecim cos @ = ? un 0 <a<m

5

10 V10 Vi1
1)1—6 2)5 3)iT 4)T

5) VmpocTtute Beipaxkenue -4sin’o, +15 — 4c0s%a

1)11  2)1+8sin0.  3)1+8cos’o  4)09.

6) Ykaxure NpoMeKyToK, KOTOPOMY MPHHAICIKUT KOPEHb YPaBHEHHS Vax2 — 81 = x
D [3:36] 2) (<o) 3)(37:40]  4) (—o0i=7],

7) Peumte ypaBHenne CcoSX = -V3/2
) 2)0 3) i%ﬂ +2nn,neZ 4)m + 2mn,neZ

0,1x-1
1 )
8) Vkaxure ITPOMEKYTOK, KOTOPOMY IPHUHAIIC)KHUT KOPCHb YPAaBHCHUA (g)

1) [-14,0) 2)[0;1) 3)[1;4)  4)[4:6).

36

X+3
_—>
(x+2)(x—2)_0

1) (-8lU G2 2[32)U2tw)  3)(-032)  4) (<0i-8) U (2 +o0).

9) PemuTe HEpaBEHCTBO

10) Haiinute MHOKECTBO 3HAUYeHUM QyHKIHMKH y = sin X — 1/2
1) [-3/2;,1/2]  2) (-oo;+0)  3)[-2,0]  4) [0;2].
11) Haiigure npoussoanyto gynxuun f(x) = (—3x — 4 )~
1)-18(3x —4)°> 2)6(3x—4)> 3)18(-3x—4)"7 4)(3x—4)".

12) Vkaxwure nepsoobpasnyro pynkuuu f(X) = 5x* — 2x% + x
1) x> —(2/3)x3 + (1/2)x?) 2) x*-x 3)xt-2x+x 4)x° —x*+x.

13) Pemmmre paBuenue log, x + log, 7=log, 112

1) 15 2)5 3)4 4) 16.

14)HaiinuTe TouKy MakcuMyma GYHKIUM y = 4X — X2
1) 4 2)2 3) -4 4) 1.

15)Haiinure muaroHanu NpsiMOYroJIbHOTO MapalieeuIe/ia Mo TPEM ero H3MepeHusIM: 5; 6; 7
1) 19 2)V110 3) 121 4) 36.

16) Beruuciure miomans Gurypsl (S), orpanuyerHoi muausamu y = -1 —x%, y =0, x =0, x = -1.
1)1 2)2 3= 4l

17)Vkaxwure obnactb onpenenenus GyHkuun y= logys(x* — x).



1)(-3;+00) 2) (-0;0)U(1;+0)  3) (3;+00) 4) (0;3).
8—4x
18) Haitnute Hanbobliee 1eJI0e PelICHHE HEPaBEHCTBA (5) -1<0.

1)1 2)-1 32  40.

19)ITnomam ABYX rpaHeil IPAMOYroI5HOTO MapasuIeNenunena paBHsl 25em? n S5em?, a JumHa
ux obmiero pedpa Scm. Haiiaure o0beM napanenenumnesa.

1)240  2)120  3)275  4)4500.

20) O6pa3yromias KoHyca paBHa 18IM U COCTABIIAET ¢ IMIIOCKOCTHIO OCHOBAHHS yro 45°,
Haiigure o0beM KoHyca, cauTas 1w = 3.

1) 3804 2)2187  3)2192  4)162V162
Bapuanr 14

1) Beruncimre  3*2713+3
1)0 2)3 3) 12 4) 4.

7-12

2) YIpocTuTe BhIpaKeHHE —r

6) 49 2)7 3) 734 4) 772,
3)Ympocrtute Beipaxkenne log, 4 + log, 16 —logi» 8

1)1/2 2)5 3) 8log, 5 4)9.
4)Haiinute 3HaueHne cosa, ecmusina =-12 nu n < a < %ﬂ

1) -0,6 2)\N3/2  3)\N2/2 4) 0,36
5) YmpocTute BEIpaxkeHne -7C0s%a + 7 - 7 sino.

1)12  2)24 3)27 4)0.
6) Pemmte ypaBHeHune 2 cosx = -1.

1) £2n/3 +2mn, neZ  2) g 3) g +2nn,neZ 4) mn,neZ7) YKaKUTE MPOMEKYTOK,

KOTOPOMY HPHHAUICKUT KOPEHb ypaBHeHHs VX — 6 = x-3.
1) [1,5;9]2) (3;10;)  3) mer penienus 4) (—o0;—-2].

8) YkakuTe IpoMeKyTOK, KOTOPOMY NPUHAIEKUT KOpeHb ypapHenus (12)3*+5= (144)*L,

1) [-14;0) 2)[0;1)  3)(0;11) 4) [-4;6).
(4x—1)(x—-2)
9) PemuTe HEPaBEHCTBO a8 >0

1) (02Ul551)  2) [VAo)  3)(-0i-2)  4) [1/4;2] U ( 8i+oo)

10) Haiigure MHOXKECTBO 3HaYeHUI QyHKIMK Yy =sin x — 1/4.

1) [3;1] 2) [-5/4;3/4] 3) [-1;1] 4) [-3;-1].
11) Haitaure npoussoanyro Gynxiuu f(x) = (2,5x + 5) 72,
1)-5(2,5x+ 5)=3  2)0,5x+5 3)8(7 —2%)%  4) (7 — 2%)2.

12) Ykaxure nepsoodpasuyto pynxmuu f(x) = 12xM +8x'+ 1.
1) x%+ x*~x 2) x4+ x8 +x 3) 2 + 12x2 4) 11x%+72x.



13) Pemmre ypaBuenue 2 log, x + 8log, x=10 log, 3.

1) 8 2)9 3) 18 4) 3.
14) Haiiaute TOUKd MakcuMyMa (pyHKIHHU y = -2x% + 3x+6.
1) 1/2 2) 1/25 3) -2 4) 3/4.
15)Haiiaute muaroHaau MpsiMOyrojbHOTo Mapaieenuiieia o TpeM ero usMepeHusam: 3;4; 2
1) V29 2) 42 3)21 4)12.
16) Berauciure miomans Gurypsl (S), orpaHuueHHON MMEUAME y = X2-9, y=0,x=1,x =2.
1) 65/3 2) 65 3)20/3 4) 62,
17)Vkaxure obnacts onpeaenenus pyHkunn y =logo s (x + 2x2).
1) (-00;-1/2)U(0;+0)  2) (-2;+0) 3) (2;+0) 4) (1/2;2).
18) Haiinute HanMeHblIeE LENOE pelenne HepapencTea (2/3)%13% —1 <0,
1)1 2)0 3)-1 4) 2/3.

19)ITnomany ABYX TpaHeii MPAMOYrOJIBHOTO Taparienenunena papusl 121am? u 441m%, a nmuHa
ux obmero pedpa 11am. Haiinure o0bem napannenenunesa.

1) 676 2)176  3)484  4) 169.

20) lnametp ocHOBaHMsl KOHyca paBHa 16¢cM. OOpasyromiasi KOHyca COCTABISET C MIIOCKOCTHIO
OCHOBAHUS yTOJI 45°, Haiimure 06beM KOHYca, cuuTas T = 3.

1) 17 2) 27 3) 24 4) 512
Bapuanr 15

1
1)Berauciure 6 - 814,

1) 3 2)6 3)1 4) 10.
2)VIIpOCTHUTE BhIpaOKEHHE %:

2) 169 2) 13% 3) 100 4)0.
3)Ympocture Boipaxkenue 4 log, ;3 -logs 7-log3(%)

1)1/4 2)-4 3) 8log, 5 4)0.
4)HaiiuTe 3HaueHmnecos , ecma sina = -\2/2 u < a < 31m/2.

1) \2/2 2) -\2/2 3) 12 4)0
5) YnpocTtute BhIpaxkenue -C0s> 3a + 3 - sin’ 3a.

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

6) Pemnre ypaBHeHne 2COSX = 2

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

7) YKaKuTe MPOMEXYTOK, KOTOPOMY MPHHAUICKUT KOPEHb ypaBHeHUsT V169 — 12x? = -x
1) [-5;0]2) (-1;0) 3) (-2;10) 4) (—o0;—8].

-x-1/3
8) YkaxuTe NpoMeKyToK, KOTOPOMY NMPHHAIICKHUT KOPEHb YpaBHECHHUSI (E) =712,



1) (-25;-11) 2)[-1,0) 3)[-2; 5) 4) (8;28).

(2x—-6) (x+2)
x—3

D (02U D) 2 (eor2]  3) (i) 4) (0r5) U (-2).

9) Pemmre HepaBEeHCTBO <0.

10) HaiiauTe MHOXECTBO 3HaUCHHUH QYHKIUHU Y = cos X — 1/6.
1) [3:1] 2) [-7/6;-5/6] 3) (-1;4) 4) [-3;-1].
11) Haitaure npomssoanyro Gynkmuu  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) Yxaxute nepeoobdpasuyro pyaxmuu f(X) = 5x* + 4x>— 4.

1) x>+ x*— 4x 2) 2x%+ 4x* 3) 2+ 12x2 4) x>+x*,
13) Pemmre ypaBHenue logs 2x + logs 3x = logs 24.
1) -2 2)4  3)2 4) 0.
14) HaitauTte Touku MakcuMyMa GyHKIHH y = 4 X — 2x2.
1)0 2)2 3) -2 4) 1.
15)HaiianTe muaroHaiu MpsMOYroJbHOTO Mapaieenuiiea mo TpeM ero u3MepeHusm: 1; 4; 3.
1)- 5\2 2)\26 3) 35 4) 15.
16) Boruucnure miomiaas GUrypsl (S), orpaHHYeHHON JIHHUAME y = —6X, y =0, X = - 2.
1) 12 2) 22 3) 48 4) 62,

17)Vxaxwure obnacts onpenenenus pyHkuun y =log, s (4x — 28).
1) (r0;0)U(2;+00)  2) (7;+0)  3) (2;+0)  4)(0;2).
—-2x—1
18) Haiinute Hanbobliee 1ejioe pelicHre HEPaBEHCTBA (E) -1>0.

1) (-o0; -1/2] 2)-1  3)1 42

19)ITnomamu AByX rpaHeil IpAMOYroa5HOTO napasieienunena pasasl 21am? u 81am% a qmuna
ux obmero pedpa 3am. Haiinure o6beM mapasienenuresa.

1) 513 2)567  3)413  4) 270.

20) Tnametp ocHOBaHUsI KOHYyca paBHa 14cM.’ a BeicoTa 6¢M.. Haiiinte 00beM KOHyCa, CUnTas
T =3.

1) 4 2) 12 3) 294 4)8.

Bapuanr 16

3
1)Borunciute 164 — 16.

1)19,84 2) 31,84 3) -8 4)12,64.

2)YTIpoCTUTE BBIpAXKCHUE i/—O,ZS *i/—0,125 *i/—O,S

7) -0,5 2) 0,25 3) 0,5 4) -0,25.



3)Vmpocture Beipakenue g x = 2Ig 3 - 4lg 2
1)72 2)82 3)8log,5  4)9/16.

4)Haiinute 3HaueHue cos a, ecnu sina =-0,3 u 7w < a < 3m/2.
1) -\91/10 2)V71/10  3)8/10  4) 0,36

5) YnpocTute Beipaxenne 3¢0s? 3o -4 + 3sin? 3a.

1) 4 2)5 3)-1 4) 12
6) Pemmte ypaBuenne tg(x + 2) =-1.
1) ~(w/12) «(2/3)+(nn/3)  2) —~ 3)—7 -2+mnneZ  4)7nneZ
7) YKaxHTe MPOMEKYTOK, KOTOPOMY IPHHAUICKHT KOPSHb ypaBHeHnss V56 — 6X2 = -X.
1) [0; 2]2) (-4;0) 3) (0;2) 4) HeT KOpHEH
8) YKaxuTe IpOMEKYTOK, KOTOPOMY TIPHHAIUIEKUT KOpeHb ypasHenus (1/4)V¥1= 401
1)(-1;,2) 2) [0;1) 3) [-o0;-4) 4) [4;6).
9) Pemnre HEpaBEHCTBO % <0.
1)(-34)  Q[U41)  3) (w52) 4) (-0i5) U (-2;7).
10) Haitnute MHOKECTBO 3HAYEHUH QyHKIMH y = 2C0SX +1/2 .
1) [-1,5; 2,5] 2) (-00;+00) 3)[-1;1,5] 4) [-3;-1].
11) Haiigure npousBoanyro Gpynkuuu f(x) = (—6 + 7x)~*.
1)-28(=6—7x)"° 2)-8(7-2x)% 3)8(7-—2x)% 4)(7—2x)>.
12) Vkaxwure nepsoobpasnyro Gpyrkumn f(X) = x* —4x - 4.
Dx3/3-2x2-4x  2)2x+4x* 3)2+12x? 4) x?+x4,
13) Pemmre ypaBHenue logs X - logs 4= log; 28.
1) 112 2)3 3)9 4) -1.
14) HaitiuTe Touky MEHIMYMa GYHKIHHK y = 2X% — 2X.
1)0 2) 1/2 3) -2 4) 3.
15)Haiiqure muaroHay MPsIMOYTOJILHOTO MapajuieenuIe/ia mo TpeM ero u3MepeHusim: 3; 2; 7.
1)5 2) V62 3)3 4)\24.

16) Boruuciute miomaas GUrypsl (S), orpaHuueHHON TMHUAMH y = 2x%, y =0, X =2, X = 5.
1) 82 2) 72 3) 78 4) 81

17)YkaxuTte obnactb onpeaenenus Gyukiuu y =logs(3x + 3).
1) (-1;+00) 2) (-2;+0)  3) (2;+0)  4) (0;2).

2x/15
o 3
18) HaiinuTe HauMeHbIIIee 1eNI0e peleHre HepaBeHCTBa (E) < V6

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

19)[Tnommamu 1ByX rpaHeit MPSAMOYTOJIbHOTO Mapaie/ienue1a paBHbl 729 aM% u 54nm2, a
JuIHa uX obmero pedpa 9am. Haiinure oO6bem mapannenenumnena.



1) 567 2) 576 3)429  4) 4374

20) BricoTa KOHyca paBHa 7cM ,a 06pa3yIoNIas COCTABIISET C MIIOCKOCTBIO OCHOBaHHS yroi 450,
Haiigure o0beM KoHYCa, cunTas T = 3.

1) 729 2) 129 3) 429 4) 343
Bapuant 17
1) Beruuncnure (4/49)'3/2 + 0,75

1)15,875 2)0,186 3)5 4) 43,625.

2) Vapocrute Beipakenne (10720 * 100 © )3,
1) 0,0001 2) -100 3)10 “8 4) 103,
3) Haiimute 3HaueHue Boipaxkenue logs(81 * a), ecm logg a =-3
1) 2 +2logz2 2)2 3)-22 4)1.

o . 3T
4)Haiinute 3HaueHnecos @, ecnma sina =-12/13 u m<a < PR

1)-513  2)513  3)113 4)2

5) YrpocTute BEIpaxkeHne -4sin® 20 +17 — 4cos? 2a.
1)1 2) 2cosa. 3)13 4)-9.

6) YKaKHTe POMEKYTOK, KOTOPOMY IIPHHAICKUT KOPEHb ypaBHerns V128 — 4x2 = -2x.
1) (-5;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pemre ypaBHenue sin 2x = -\3/2.

1) (-1)™7/6 +nn/2, neZ 2)% 3)§+2nn,nez 4) Tn,neZ.

8) YkakuTe poMeKyTOK, KOTOPOMY NPHHAIEKUT KopeHb ypasHenus (1/6)3*1=1/36.
1) [-40) 2)[01) 3)[14)  4)[46).

(x—2)(x+1)
x+1

1) (24o) 2[LDUGHe) 3 (m3) 4 (2) U3l

9) PemnTe HEPaBEHCTBO > 0.

10)HaiiquTe MHOXECTBO 3HAUCHHI GYHKIMK Yy =3 sin X+ 4.

DIE3-1 2) (eoste0)  3)[157] 4 [-5-3].
11) Haiigure npoussoanyro Gynxuun f(x) = (11 — 0,5x)7*.

1)3(5+3x)2 2)9(5+3x)? 3) 2(11-10,5x)"> 4)-20(11 — 5x)3.
12) Ykaxute nepsoodpasuyto Gpynkmuu f(X) = 7x° — 6x.

1) x’-3x? 2) 6x+2 3) x3+ x? 4) xX°+ x — 4x.

13) Pewurte ypaBHeHHE log,; (12x +3) =log; 3 + log,2

1) 0 2)1/4  3)15 4)12.
14)HaiinuTe TouKy MUHUMYMa GYHKIUU y = -X>+ 2X+3.
1) -4 )1 34 4345

15) HaiiauTe quaroHamy mpsMOyrojJbHOTO MapauleenuIea o TpeM ero u3MepeHusm: 2; 4; 5.



12 2)3V5  3)4 4)9.
16) Berunciure muomans GUTYpH (S), orpaHHUeHHON THHUAME y = - X2+ 9, y = 0.
1) 16/3 2) 32/3 3)11 4) 36.
17) Vkaxwure o6nacts onpenenenus Gynkuun y =logs(x% — 2).
1) (00 2)U(N2:+00)  2) (-45+00)  3) (4it0)  4) (0:4).
18) HaituTe HauMeHbIIIEE IIEN0E pelleHre HepaBeHcTra 6/X712 >1
1)-c0o<x< 3 2)-0o<x<3 3)4<x<8 4) x > -12/7

19)I1nomany ABYX TpaHeil NPAMOYrOJIBLHOTO TIapajlieienunena paBusl 51em? u 24cm?, a amuHa
ux obmero pedpa 3cm. Haiinute 00beM napanienenunena.

1)540  2)290  3)408  4)210.

20) O6pa3yroniast KOHyca paBHA 8CM M COCTABIISET C IIIOCKOCTBIO ocHOoBanus yron 30°. Haifnure
00BeM KoHYyca, cuuTas w = 3.

1)2000 2)192 3)2187  4)648.

Bapmuanr 18
1)Beraucinre  62*(1/6)%-216°
1)0 2) -5/6 3) 35/36 4) 36
2)YTIpoCTUTE BBIpAXKCHHE 27:;z
1)1,7 2) 2,77 3) 10 4) 0.

3)¥Ympocture Boipaikenuelog, , 4 3log,,, 2 + logy/, (%)

1) log, 30 2)0 3)1/2 4) 2
4)Haiinute 3HaueHuesin a, ecnu cosa =3/4 u 3n/2 < a < 2w

1) -7/4 2) -\7/4 3) 1/4 4) %,
5) YnpocTute Beipaxkenue -5c0s? 3a +7 -5sin? 3.

1) 2 2)3 3)-5 4) 5.
6) Pemre ypaBaenue cosx = -1.

1)i2?n +2nn, neZ 2) % 3) g +2mn,neZ 4) T+ 2mn,neZ
7) YkaxuTe MPOMEKYTOK, KOTOPOMY MPHHAIICKHUT KOpeHb ypaBHeHHs V—40 4 9x% = -x.
1) [-3;-2]2) (35:37) 3) (-2;0) 4) (—o0; — 4).
—-3x+2
8) VkaxuTe MPOMEKYTOK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHSI (Z) =222,
1) [-3:-2] 2) (0;2) 3) [-o0;-4) 4) [4;6).

5x+2
9) Pemmte HEPABEHCTBO m>
X



D) (o0 04)U(-1/8;+0)  [2DU(1+0)  3)[31]  4) (we5) U (2.

10) Haiiaute MHOXKECTBO 3HaueHUI QyHKIMK y = 2sin X — 2.

1) [3:1] 2) (-o03+0) 3) [-4,0] 4) [3;-1].
11) Haitaure npomssoanyro Gpynxmun f(X) = (4 + (1/2)x)7°

1) 2(4+ gx)5 2)-3(4 + (%)x)_7 3)8(4—2x)%  4)(4+2x)2.
12) Yxaxute nepeoodpasuyto pyakmun f(X) = 4x° - 7x*-3 x? +2.

1) x>-3x44 —x3/3+2x  2) 2x%+ 4x* 3) 2+ 12x2 4) x*- (7/5)x° 3+ 2x.
13) Pemmre ypaBHenue logq, 2 +logux = 1

1) 7 2) 1/64 3) -64 4) -1/64.
14) Haitaure Touku skcTpemMyMa dyrkmun y =(1/5) x° — 4x2,
1){-30} 2) {0;2} 3) {9;11} 4) {-9;-3}
15)Haiiqure muaroHav MPsIMOYTOJILHOTO MapajliesenuIea o TpeM ero uaMepeHusm: 2; 1; 6
1) 56 2) 10 3) V41 4) 31
16) Berunciure miomass GUTYpH (S), orpaHHYeHHON THHUAME y = 2x>- 4, y=0,x=0, x = -1
1) 8 2)2 3)2/3 4) 10/3

17)YkaxkuTe o6mnacth onpenencaus Gynkmun y =Ig(x? - 6x +5).

1) (-0030,5)U(2,55+0) 2) (-25+00) 3) (25+20) 4 (-3:3).
3 1-2x 5
18) Haiinure Hanbobliee 1eJIoe PelicHHe HEPaBEHCTBA (E) = (5)'3

1) (-11,0) 2) [-1;+00) 3)1 4) (-1,1)

19)ITnomamm ABYX rpaHeil NPAMOYTOILHOTO Napajlelenunena paBael 78am? u 93am?2, a juimHa
ux obmiero pebpa 3am. Haiinure o6beM mapasuienenumesa.

1) 640 2) 1344 3) 2418 4) 864,

20) O6pasyromas KOHyca COCTABJISET ¢ IIOCKOCTBI0 OCHOBaHus yroJ 45° nuamerp ocHoBaHus
paseH 12 am. Haiinute o6bem koHyca, cuurtas w = 3.

1)46 2) 192 3) 64 4) 216

Bapuanr 19

1
1)Beruucnure 2- 83+ 11.

1)134 2) 15 3) 39 4) 101,



72,3

2)VIIpOCTHTE BBIpAKECHHE i3

10,171 2)1 3) 17 4)0,17

3)¥Ympocture Boipaxenue logy,; 7-log; 1/7.
1)-2- log,/7 10 2) 1 3) 8logy/7 5 4) 2.
4)Haiinute 3HaueHuesin @, ecmu cosa =08 1 0 < a < g
1) 3/5 2) -3/5 3)0,2 4) 2/5
5) Ynpoctute Beipaxkenne (2/3)cos? (x/2) — 3 + (2/3)sin? (x/2).
1) 1 + cosx 2)-2,5 3)-7/3 4) 12.
6) Pewmte ypauenne ctgx = V3.
1) m/6 + mn, neZ 2)% 3) g +2nn,neZ 4) mn,neZ

7) YKaKuTe MPOMEKYTOK, KOTOPOMY IMPHHAUICKUT KOPEHB ypaBHEHHs V216 — X? = -x.

) [2:36] 2537 3 (1L-8) 4 (—o0-2].

2x—1
8) YkaxuTe MpoMeKyToK, KOTOPOMY MPHHAICIKUT KOPEHb YPaBHEHHS (%) = (13)?
1) [-4:0) 2) [0;1) 3) [--1;4) 4) [4;6).

.
9) PemnTe HEpaBEHCTBO Do D 2 0.

1) (oo DUA+0) 2 (-22)  8) (-oor-1)  4) (-o0-1) U (-257).
10) Haitnute MHOKECTBO 3HaYeHU# GyHKIMKH y = 3cosX— 1/2.

D31 2)[-3:1] 3 [11]  4)[-3,52,5].
11) Haitmute nponssoauyro Gynximu  f(X) = (-2x2 +3x -1)3

1) (-12x +9)(-2x*+3 x - 1)> 2)-8(6—2x)® 3)8(6—x)% 4) (7 — 2x)2.
12) Vxaxwure nepsoobpasznyro gyakimu f(X) = 3x + 3x2-3.

Dx3+3/4)x*+4  2)xX3+(3/4) x* + 4x 3) 2 + 12x2 4) (3/2)x*+x3-3x.
13) Pemmnre ypaBuenune logg,(5x + 2) -logg, 2 = logg 1 6.

1) 4 2)2 3)4,4 4) 20.
14) Haiinure Touku MuauMyMa Gyskiuu y = (1/4)x* — 1/8x.

1)0 2) 12 3) -2 4) 1/ 2.
15)Haiiqure muaroHaiu MPsIMOYTOJILHOTO MapajliesenuIie/ia o TpeM ero u3Mepenusm: 3; 4; 1.

1) 5V2 2)5 3) V26 4) 2.

16) Beruuciure miomans Gurypsl (S), orpanuueHHol muauaMu y = 16 —x% y =0, x = -3, x = 1.
2 2 2
1)8 2) 25 3) 545 4) 85.

17)Vxaxwure obnacts onpenenenus pyHkiuuu y =logs(25 — x?2).



1) (-5:9) 2)(-2;t0)  3) (2;t0)  4)(0;2).
18) HaiinuTe HauMeHblee 1eNoe perienue Hepasenctsa (1/9)%%7> < 1/81.
1)0 2)3 3) 4 4)2.

19)I1nomany ABYX TpaHell NPAMOYrOJILHOTO Tapajlieenureaa paBusl 6251m2 u 1251m, a
JUIMHA UX o0mero pedpa 251m. Haiimure o0beM mapajiesenumne/a.

1)645  2)2645 3)1029  4)3125.

20) O6pa3yronias KOHyca paBHA 24CM M COCTABIISET C IIOCKOCTBIO OCHOBaHMs yrou 30°,
Haiigure o0beM KoHYCa, cunTas T = 3.

1) 36501  2)5184  3)240v2  4)3648.

Bapuant 20
1

1)Beruucnure 4 (ﬁ)Z +5.

1)135 2) 23 3) 19 4) 6.
2)VIIpOCTHUTE BhIpaKEHHE 16;__32/2.

8) 0,171  2)1 3) 1/4 4) 17
3)Ympocture Boipaxenue ( 1/2) * 10'9%0

1)10 2)1 3)8 4) 15.
4)Haiinute 3HaueHuesin a, ecmu cosa =-12 u n/2 <a<m

1) 3/5 2) -0,6 3) V32 4)2/5
5) YnpocTute Beipaxkenne 1- sin®x + 7sin? x +6 C0s’x

1) -8 2)-2,5 3)7 4)12.
6) Pemmte ypaBHeHne 2 cos2X = /3

1) t/3+ mn,neZ  2) g 3) g +2mn,neZ 4)+ 1”—2 + mn,neZ

7) Ykaxute MpoMeKYTOK, KOTOPOMY MPHHAIICIKUT KOPEHb ypaBHeHus V44 — 3x% = -x.
)[536)2) (4-) 3 (2100 4)(—e0-2],

8) Ykaxure IIPOMEXYTOK, KOTOPOMY IIPUHAIEKUT KopeHb ypasHenus (0,5)°¥~4= 0,25
1) [-4:0) 2) [0;1) 3) (-3 2) 4) [-4;-2).

X+2
(x=2)(x+2) >0.

9) Pewute HepaBEeHCTBO
1) (2; +0) 2)(-2:2) 3 (ooild) 4 (0D U (-2).
10) Haiigure MHOKeCTBO 3HaYeHUI QyHKIMKH Yy = 5sinx — 1/2.
1) [-5,5; 4,5] 2) [-3:1] L AH[3-1]
11) Haiinure npoussoanyto pyukmuu  f(X) = In(x?-2)
1) 2x /(x*-2) 2) 2(2 — 2x)3 3) 8x 4) (3 — 2x)%.
12) Ykaxkure neppoodpasuyro pyuxiuu f(X) = x? +2x%+ 1,



1) x(2/3) x3 + x 2) x3- x2+4x 3)2 + 12x2 4) x*+x*,
13) Pemmte ypaBHenue log,,(12x — 7) - log,; 3=log,, 6.

1) 15 2)22 3)155 4) 2,08.
14) Haitaute Touku MuauMyMa Gyaknun y = (2/3)x® — (1/2)x.
1) -1 2)1 3)-2 4) 1/2.
15)Haiiqure muaroHay NpsIMOYTOJILHOTO MapajuielienuIesa no TpeM ero u3mMepenusim: 1; 3; 2.
1) 5V2 2)5 3) V14 4) 11.
16) Berauciure miomans Gurypsl (S), orpaHuueHHOH MuEUAME y = —4x% + 4, y = 0.
1323 22 3) 5 4) 8.
17)Vkaxwure o6nacts onpenenenus GpyHkuun y =log,,(—0,5 + 2x?).
1) (-00; =0,5) U (0,5; +0) 2)(-2;+0)  3) (2;+0)  4) (0;2).
18) HaituTe HauMeHbIIee 1enoe perenne Hepasencta (0,2)~472% >0,04.
1)0 2) -3 31 4) 4.

19)ITnomany ABYX TpaHel MPAMOYrOJIBHOTO TIapayieenuIena paBHsl 12am? u 421M2, a IiHa
ux obmero pedpa 6am. Halimute 06beM napasuienenumnesa.

1)84  2)2645 3)1029  4) 1260.

20) O6pa3yromias KOHyca COCTABJIAET C IIOCKOCTHI0 0cHOBaHMS yroi 45°, BeicoTa paBHa 12cMm.
Haiinure 06beM KOHYCa, cunTas = 3.

1) 6501 2) 2501 3) 1728 4) 512.
Kpurepun ounenku padorsl

1 3a0anue: CtenieHb C pallMOHAIBHBIM MOKa3areaeM — 1 6am
2 3a0anue: CTeTieHb C pallMOHAIBHBIM TTOKazareneM — 1 6aJii
3 3adanue: CoiicTBa norapupmuueckor Gyakuuu — 1 6amn
4 3a0anue: OCHOBHBIE TPUTOHOMETpHUUECKUE (HOPMYIbI— 2 Oasia
3 3a0anue: OcHoBHBIE TpUTOHOMETpUYECKUE GOpMYIbI—2 Basaa
6 3adanue: PenieHre TPUTOHOMETPUYECKUX YpaBHEHUH— 1 6aswut
7 3a0anue: Permenne NppallMiOHAIBHBIX ypaBHEHUI— 2 OaJlia
8 3adanue: Penienue noka3aTenbHbIX YpaBHEHUN — 2 Gasia
9 3a0anue: Metoq1 MHTEpBAJOB - Perienne uppanoHanbHbIX ypaBHeHUN — 1 6amn
10 3a0anue: CpoiicTBa TpuroHoMeTpuueckux GyHKImii — 1 6amnn
11 3adanue: BrrancneHre Npou3BOIHBIX - 1 6aswLt

12 3a0anue: Haxoxnenue nepBooodpasHoit pyHKimu — 1 6as



13 3a0anue: Pemenue norapupmMuuecKux ypaBHeHUH — 1 6ayu1
14 3adanue: HaxoxaeHne MaKCUMAaIbHOTO M MUHUMAJILHOTO 3HAYCHUH (QyHKIIMK — 2 6ajjia
15 3adanue: CBolicTBa Tei B cTepeoMeTpuu — 1 6asmn
16 3a0anue: I1nomans KpUBOJIMHEIHOM Tpamnenun — 3 fansa
17 3adanue: Tloctpoenue rpaduka jorapupmMudeckoit GyHkuu — 3 6asnia
18 3a0anue: Pemenue nokazarelbHBIX HEPABEHCTB - 3 fasia
19 3a0anue: MuororpanHuku - 3 6aasa
20 3adanue: Tena Bpaiienus - 3 6ajuia
PexoMeHIanuu Aj151 NPOBEepPKH (MPOBeIeHNs) IK3aMEeHAIMOHHOT0 TeCcTa

Tect cocront n3 20 3amaHnid.

3a)1aH1/151 COJZCpIKaT 1o 4 BapuaHTa OTBETOB, [IPUYUCM Kﬁ)K)II:IfI BOIIPOC UMECT TOJIBKO OJWH BapUaHT

MIPaBWIIBHOTO OTBETA.

MaxkcumanbHbli 6as 3a Tect — 39.

0 —14 6amioB - «2» («HEYIOBICTBOPUTEIHHO)
15 — 19 6amnoB - «3» («yIOBIETBOPUTEIHLHOY)
21 — 29 6amnoB - «4» («xopo1Ioy)

30 — 35 6amnoB - «5» (COTIUIHOY )
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