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1. O0mas xapakrepucTuKa pado4eil mporpaMmsl 0011e00pa3oBaTeIbLHON TUCHUIIIMHBI

1.1. MecTo 1MCHUIIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMbl

VYyebOHas

JUCLHUILINHA

«0J1.02.01

Marematukay

SABIIACTCA 00s13aTeIbHOI 4aCTbIO

o0mreo0pa3oBaTeIbHOTO IMKIA O0pa3oBaTeiabHONW mporpamMmbel B cooTBercTBUU ¢ PI'OC mo
09.01.03 Onepatop nHGOPMAITMOHHBIX CUCTEM H PECYPCOB.
Ocoboe 3HaueHne aucHUIUIMHA UMeeT npu GopmupoBanuu u pazsutun OK 0.1; OK 0.2.;
OK 0.3; OK 0.4; OK 0.5; OK 0.6, OK 7.

1.2. llesin 1 nuIaHMpyeMble Pe3yJabTAThI OCBOCHHS TUCHHUIINHBI:

CIIOCOOBI pELICHUS
3agad
podeccroHaTbHOM
NesITeIbHOCTH
PUMEHUTEIHHO

K Pa3JIMYHbIM
KOHTEKCTaM

OCO3HAHUC IOECHHOCTH]

MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTE K  aKTHUBHOM
TeITEILHOCTH TEXHOJIOTHYECKON
U COLIMAJIbHOW HAIpPaBICHHOCTH,
CHOCOOHOCTh ~ MHHIIMHUPOBATH,
HHaHI/IpOBaTB U CaMOCTOATCIBHO
BBIITOJIHATH TaKYIO
eI TEIIEHOCTD;

- MHTEPEC K pa3IMYHbIM chepam

npodeccuoHaIbHON

eI TEIbHOCTH,

OBnasieHHe  YHUBEPCAIbHBIMU
VIeOHBIMH  TIO3HABATEIHHBIMHU
TEVCTBUSMU:

a) 06a30BbIC JIOTUYECKUE]
EeCTBUSA:

- CaMOCTOSITEITLHO
(bopMyIUpOBaTh 7|
AKTYaJIN3UPOBATh npo0iemy,

Ili1anupyemMblie pe3yabTaThbl 00y4eHUs
O0mme KoMneTeHNH
Oo0mue JAucuunanHapHbie
OK 01 Bei6bupath - TOTOBHOCTb K  TpyAYy,|BJIAJETh METOJAAMH JAOKA3aTEIbCTB,

QIITOPUTMAMH PEIICHHs 3a/1a4; yMEHUE
(bopMyIIUpPOBATh ONPEEICHUS, AKCHOMBI
11 TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH
IToKa3aTeIbHbBIE PACCYKICHUS B XO/€
pEIlIeHNUs 3a1aY;

- YMETh ONEPUPOBATH MOHATHAMU:
CTETIeHb YNCIIa, Iorapu(dM 4ncia; yMeHue
BBITTOJIHATH BBIYHCIICHAE 3HAUCHUH 1
[peoOpa30BaHus BHIPAKEHUH CO
CTETNeHsIMH U Jorapudmamu,
rpeoOpazoBaHusl TPOOHO-PANTMOHATIEHBIX
BBIPAKCHUI;

- YMETh ONEPUPOBATH MOHATUSIMU:
paIioHaIbHbBIC, HPPAIIMOHAIBHEIE,
MoKa3aTesbHbIe, CTETIEHHBIC,
lTorapupmMIUIecKue, TPUrOHOMETPUIECKHE
YpaBHEHHSI 1 HEPABEHCTBA, MX CHCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU:
(byHKIMS, HeTIpepbhIBHAS (yHKIIHS,
[IPOM3BO/HAS, IEPBOOOpa3Has,

paccMaTpuBaTb €€ BCCCTOPOHHC,

OHpeI[eJ'IeHHHﬁ HHTCIrpajl; yMCTb




- YCTaHaBJIMBATH CYIIECTBEHHBIN
MpU3HAK WM OCHOBAaHUS JUIs
CpaBHEHMsI, KiIaccuDUKALUU U

0000IIICHMS,
- OTIPE/ICIIATh LeJn
IeITENHHOCTH, 3a/71aBaTh
mapaMeTpbl W KPUTCPUU  HX|
TOCTHOKEHHUS,

- BBIABIIITH 3aKOHOMEPHOCTH Y|
[IPOTUBOPEYUS B
[PaCCMaTpPUBAEMBIX SIBJICHUSAX;

BHOCUTb  KOPPEKTHBHI B

OLICHUBATb
pe3yIbTaToB
LeJIsIM, OLICHUBAaTb  PHUCKY|

[MOCJIEICTBUM JACATCIIBHOCTH,

JCATCIIBHOCTD,
COOTBCTCTBUC

pa3BUBAThH KpEaTUBHOE

MBIIUICHHE ~ TPU  PEIICHUH
PKU3HEHHBIX TIPOOIIEM

0) 0a30BBIE HMCCIIEAOBATEIbCKUE]

HaXOIUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(yHKIHH, HCTIONB3YSI CTIPABOYHBIC
MaTepHAIIBL; UCCIIEAOBATH B IPOCTEUIIINX
cirydasix pyHKIIMA HA MOHOTOHHOCTb,
HAXOUTh HANOOJIBIINE U HANMEHBIIINE
3HaueHHs (QYHKLUIT; CTPOUTH IpapUKH
MHOTOWICHOB C HCIIOJIb30BaHHEM
QrrapaTa MaTeMaTHYECKOT0 aHAIIN3a;
[IPUMEHSATH TPOU3BOIHYIO NPH PEILICHUH
3ajad Ha JBW)KCHUE; PEIIaTh MPAKTHKO-
OpUECHTHPOBAHHBIE 3a/1a4H HA
HanOOIbIINE ¥ HANMEHBIIINE 3HAUYCHHS,
Ha HaXOJK/I€HHE Iy TH, CKOPOCTH H
YCKOPEHWUST;

- YMETb ONEPUPOBATH TOHITUSMH:
panmoHanbHast QYHKIMS, TOKa3aTeIbHas
(byHKIMsA, cTeneHHas QyHKINA,
morapumuueckas GyHKIu,
TPUTOHOMETPHYECKUE (DYHKITHH,
0OpaTHbIe GYHKINN; YMEHHE CTPOUTD

e CTBUS: rpaduKy U3y4eHHBIX (PYHKITUH,

- BJIAZICTh HABBIKAMH YYEOHO-MCIOIH30BATH TPAPHKH MTPH U3yUICHUH

M CCIICIOBATEIBCKON H[IPOLIECCOB U 3aBUCHMOCTEH, IIPU
MPOCKTHOM JeSITeIIbHOCTH,|PEIIICHUH 3a/1a4 U3 JPYTUX yUeOHBIX
HaBBIKAMU pa3peuIeHUANpPEMETOB U 3a]a4 U3 PEalbHOM KU3HH;
npobiem; BHIpAXaTh (OPMYJIAMU 3aBUCUIMOCTH

- BBISIBIISITh MPUYMHHO-MEXY BETHIYNHAMU;

CJICZICTBEHHBIC CBSI3U Ul YMETh pelIaTh TEKCTOBBIE 3a/1a4H
AKTYaJTH3UPOBAThH 3aj1auy,[pa3HbIX THIIOB (B TOM YHCJIE Ha
BBI/IBUTATh THIIOTE3Y €e[TPOIICHTEI, JIOJH U YacTH, Ha IBU)KCHUE,
pelIeHHsI, HAXOAUTh apryMEHTHIPaOOTy, CTOMMOCTb TOBApPOB U YCIIYT,
Ui JI0Ka3aTeNbCTBA  CBOMXHAJIOTH, 33Ja4H U3 00JaCTH YIIPaBICHHS
YTBEPKICHHH, 3a]1aBaThTMYHBIMU U CEMEWHBIMU (PUHAHCAMM);
napamMeTphbl " KPUTEPHUHCOCTABIIATH BEIPAXKEHUS, YPAaBHEHUS,
peIeHMS; HEPaBEHCTBA U X CHCTEMBI TI0 YCIIOBUIO

- aHAJM3UPOBATH TOJYUYCHHBIC B
x0e pelieHus 3a]a4n
[PEe3yJIbTaThI, KPUTHYECKH
OLICHUBATh X JOCTOBEPHOCTb,
MPOTHO3UPOBATh HM3MEHEHHUE B
HOBBIX YCIIOBUSX;

-- YMETh NEPEHOCUTb 3HAHUS B

MMO3HABATCIBbHYIO H
[PAKTUYECKYIO o0nactu
PKU3HEACATCIIBHOCTH,

- YyMETb MHTETPUPOBATh 3HAHUS
13 pa3HbIX MpeIMETHBIX

3a]1auu, UCCIIEIOBATH TIOTYYEHHOE
pEIICHHE U OI[CHUBATH
[PaBIOIIOI00HOCTh PE3yJIbTaTOB;

- YMETh ONEPUPOBATH MOHITHIMHU:
cpenHee apuMeETHUECKOE, MeTMaHa,
Har0OJIbIIIee M HANMCHBIIICE 3HAYCHUS,
[pa3Max, AUCIIEPCHs, CTAHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMETh
3BJIEKATH, UHTEPIIPETUPOBATD
H(GOpPMAIINIO, IPEICTABICHHYIO B
ra0nuIax, Ha JuarpaMMax, rpadukax,
OTPaKAIONIYIO CBOWCTBA PEaTbHBIX




00J1acTeii;

BBIABHUI'ATh HOBBIC niaecu,

MpeaiaraTh OpUTHMHAJILHBIE]
MOIXO/BI U PEIICHHUS;
151

CIIOCOOHOCTH x|

MCIIOJIL30BAHUS B
MO3HABaTEJIbHON W COIMAJILHON

MpaKTHUKe

[IPOIIECCOB U SIBJICHUM; TIPEACTABIATh
MH(OPMALIUIO C TIOMOIIBIO TaOIUIL U
marpaMM; UCCIIeIOBaTh CTATUCTHYECKUE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETb ONEPUPOBATH MOHATUAMU:
CIly4aifHBI{ OMBIT U CIy4aiiHOE COOBITHE,
BEPOSTHOCTH CIIy4aiHOTO COOBITHS;
YMEHHE BBIYHCIISTh BEPOSTHOCTH C
MCTIOJIB30BaHUEM Ipah)UIeCKUX METOJIOB;
[IPUMEHATH (POPMYJIBI CII0KEHUS U
[YMHOKEHUSI BEPOATHOCTEM,
KOMOMHATOPHBIE (PaKThI U (HOPMYIIBI TPU
pEeLLICHUHU 3aJay; OLIEHUBATh BEPOSTHOCTH
[peabHBIX COOBITHI; 3HAKOMCTBO CO
CIly4aiiHBIMU BETMYMHAMH; YMEHHE
[IPUBOANUTH MPUMEPHI IPOSBICHUS 3aKOHA
OOJIBIINX YUCEI B IPUPOIHBIX H
OOIIECTBCHHEIX SIBJICHUSIX;

- YMETb ONIEPUPOBATH MOHATUAMU: TOYKA,
[psiMasi, INIOCKOCTb, IPOCTPAHCTBO,
ITBYTPAaHHBIN YTOJI, CKPELUBAIOIINECs
psiMble, TapaJlIebHOCTh U
MEepIECHANKYISAPHOCTD MPSIMBIX U
[IOCKOCTEH, yroil MeXAy MPSMBIMH, YTOJI
MEK Iy MPSMOMN U INIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMHU, PACCTOSTHAE OT
TOYKHU /10 TNIOCKOCTH, PACCTOSHUE MEXKITY
[PSMBIMH, PACCTOSHUE MEXIY
[IOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh MPH
pelLIeHNH 3a]]a4 U3y4eHHbIe (PaKThI U
TEOpeMbl INITAHUMETPUHN; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB
OKpY>KaIOLIeTO MUPA;

- YMETh ONIEPUPOBATH MOHATHAMU:
MHOIOIpaHHMK, CE4€HNE MHOTOTPAHHUKA,
KyO, mapaJjiesienurne, mpu3mMa,
nupamuia, Gurypa v moBepxXHOCThb
BpalleHNs, IUIUHADP, KOHYC, map, cdepa,
ceueHus! pUrypsl BpalleHus, MIIOCKOCTb,
Kacaromascs cepsl, IIUIUHIPa, KOHYyCca,
U101 b TOBEPXHOCTH MTUPAMUJIBI,
[PU3MBI, KOHYCa, IWIHHIPA, IJI0Ia b
cdepbl, 00beM KyOa, IPSIMOYTOIBHOTO
napajiesienune1a, IupaMubl, IPU3MBbI,

[WIMHpA, KOHYCa, [1apa; YMEHHe




1300pakaTh MHOTOTPAHHUKH U
[TOBEPXHOCTHU BpAILlEHUs, UX CEYEHUS OT
PYKH, C TOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB;
YMEHHE paclo3HaBaTb CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHME PACIO3HABATh
[IPaBUJIBHBIE MHOTOI'PAHHUKU;

- YMETh OIIEPUPOBATh MOHATUSAMU:
ITBI)KEHUE B IIPOCTPAHCTBE, OJJOOHBIE
(urypsl B IpOCTPaHCTBE; UCIIOJIb30BaTh
OTHOLLIEHHE IIJIOIIAIEH TOBEPXHOCTEN U
00bEMOB MOJOOHBIX (PUTYDP TPU PEIICHUH
3a1ad4;

- YMETb BBIYUCIIATH TEOMETPUUECKUE
BEIMYMHBI (JUIMHA, YTOJI, IJI0LIa/lb,
00BeM, IITOMIAL TOBEPXHOCTH),
MCTIONB3YS U3yUeHHBIE (POPMYJIIBI U
METOIbI;

- YMETh OIEPUPOBATH MOHATUSIMU:
[IPsIMOYTOJIbHASL CHUCTEMA KOOP/IMHAT,
KOOpJAMHATHI TOYKH, BEKTOP, KOOPIAUHATBI
BEKTOPA, CKAJSIPHOE MPOU3BEICHUE, YTOJ
MeX1y BEKTOPaMH, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPA HA YHCIIO;
HAaXOUTh C TOMOLIBIO N3y4YEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEANHBI OTPE3Ka,
[paccTOsSIHUE MEXY IBYyMs TOUKaMU;

- YMETh BBIOMPATH ITOAXOSAIINI
M3y4ECHHBIN METOJ [UIsl pELICHU 3a/1a4H,
pacrio3HaBaTh MaTeMaTH4ECKHUE (aKThl U
MaTEeMaTUYECKHE MOJIEIU B IPUPOJHBIX U
0OI11eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE PUBOJIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUICKON
1 MUPOBOM MaTeMaTU4ECKON HAYKH.

- YMETh OIEPUPOBATH MOHATUSIMU:
OIIpEeCIIEHNE, aKCUOMA, TEOpEMA,
CIIEJICTBUE, CBOMCTBO, MPU3HAK,
TOKa3aTeNbCTBO, PABHOCHIIBHBIC
(bopMyIMPOBKH; yMEHHE POPMYIHPOBATH
00paTHOE U MPOTUBOIOJIOKHOE
YTBEPKIEHHUE, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIB30BATH METOT
MaTeMaTHYECKON UHIyKLUHU; IPOBOINUTH
IToKa3aTeNNbHbIE PACCy>KIEHUS NpU
[PEIIEHNN 3a7a4, OLICHUBATH JIOTHYECKYIO
[IPABMIIBHOCTb PACCYKICHUM;




- YMETb ONEPUPOBATH MOHATUAMU:
MHOYECTBO, ITOJIMHOKECTBO, OTICPAIIH
Ha/l MHOXXECTBaMH; YMEHHE
MICTI0JIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN anmnapar AJs OMUCAHUS
[PEATTbHBIX MIPOLIECCOB U SIBJICHUN MPU
pEeLLICHUHU 3ajiay, B TOM YHCJIE U3 JPYTUX
y4eOHBIX IPEMETOB;

- YMETh ONEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBIN Tpad), 1epeBo, LUK, Tpad Ha
[UIOCKOCTH; YMEHHE 33]1aBaTh U
OINHUCBIBATH Tpadbl pa3IMUHBIMU
crioco0aMu; HCTIONB30BaTh rpadbl MpH
pEeLLICHUH 3a]a4;

- YMETb CBOOOTHO ONIEPUPOBATH
[OHATUSAMU: COUETaHUE, IEPECTaHOBKA,
UHCII0 COYETAHUH, YHCII0 IEPECTaHOBOK;
OounoMm HpioTOHA; yMeHUE IPUMEHSATh
KOMOMHATOPHBIE (PaKThI U PACCYKICHUS
TS penIeHus 3a1a4;

-yMETh ONEPUPOBATH OHATUAMMU:
HATypaJIbHOE YUCIIO, LIEJI0E YHUCIIO,
OCTaTOK [0 MOJYJIIO, PAal[HOHAJIBHOE
U1CII0, UPPALMOHAIBHOE YHCIIO,
MHOYXECTBA HATyPaJIbHbIX, IIEIIBIX,
PAllMOHATIBHBIX, IEUCTBUTEIBHBIX YHCET,
YMEHHE HCIIONIb30BaTh MPH3HAKH
TETMMOCTH, HAaUMEHBIINN OOt
NeNnTeNb U HAaUMEHblee o01iee KpaTHoe,
aIroput™ EBKiINAa Mpu peleHnn 3aaay;
3HAKOMCTBO C Pa3JINYHbIMU
[O3ULIMOHHBIMU CUCTEMaMH CUHCIICHHUS;
- YMETh CBOOOTHO OTIEPUPOBATH
MOHSATUSAMH: CTEIICHD C IIEITBIM
[TOKa3aTesIeM, KOPEHb HaTypaJIbHON
CTETICHH, CTETICHb C PallHOHAIEHBIM
[oKa3aTesieM, CTENEHb C

el CTBUTEILHBIM (BEIIICCTBEHHBIM)
[okasareseM, Jorapudm yucia, CUHyC,
KOCHHYC U TAHT€HC ITPOU3BOJILHOIO

KU (WER

- YMETb ONEPUPOBATH MOHATUAMU:
TOKIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPaBEHCTB, PABHOCUIIBHOCTb
YpaBHEHHI, HEPAaBEHCTB U CUCTEM,




paloOHANIbHBIE, HPPAIIOHAIIBHBIE,
MoKa3aTesbHbIE, CTCTICHHBIE,
lorapupmMIUIEcKue, TPUTOHOMETPUIECKHE
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI;
YMEHHUE pellaTh YPaBHEHUs, HEPABEHCTBA
11 CUCTEMBI C IOMOIIBIO PA3INYHbBIX
[pHUEMOB; pelaTh ypaBHEHMS,
HEpaBEHCTBA U CHCTEMBI C TApaMeTPOM;
[PUMEHSTH ypaBHEHHsI, HEPAaBEHCTBA, UX
CHCTEMBI JUIsl PEIICHUST MAaTEeMaTHUECKUX
3ajad v 3a/1a4 U3 Pa3IMIHbIX 00JacTen
HayKU U PeajibHOM KU3HU;

-yMeTh CBOOOHO ONIEPUPOBATH
MOHSITUSAMHU: TpaPuK QYHKIIUH, 0OpaTHAs
(byHKIUS, KOMITO3ULIUS QYyHKIUH,
iHelHas QyHKIUS, KBaJ{paTU4yHas
(byHKIMSA, cTeneHHass QYHKIUS C LETbIM
[okaszaresaeM, TPUTOHOMETPUIECKUE
(byHKIIMN, 0OpaTHBIE
TPUTOHOMETPHYECKUE (DYHKITIH,
[oKa3aTesabHas U lorapupMudeckas
(YyHKIMH;, YMEHHE CTPOUTH TpaduKu
(byHKUMH, BHIIOIHATH IpeoOpa3oBaHuUs
rpadukoB QyHKUIUH;

[YMEHHE MCTIOJIb30BaTh rpaduku GyHKIUN
U1 U3yUEHHs TPOLIECCOB U
3aBUCUMOCTEH MPH PEIICHUH 33124 U3
MPYTUX y9eOHBIX IPEIMETOB U U3
[peabHOM JKNU3HU; BhIpaXkaTh (popMysiaMu
3aBUCUMOCTH MEX/y BEJIMUNHAMM;
YMEHHE CBOOOHO ONEpUpPOBAThH
[OHATUSAMU: YETHOCTb (DYHKIIMH,
[EpUOIMYHOCTD (DYHKIIMH,
OTrPaHUYECHHOCTH (PYHKIINH,
MOHOTOHHOCTH (DYHKITHH, IKCTPEMYM
(byHKIIMM, HanOOoJIbIIeE U HAUMEHbILIEE
3HAa4YeHUs QYHKIHUU HAa IPOMEKYTKE;
YMEHHE IPOBOAUTH UCCIIEI0BaHHE
(byHKINH,

YMEHHE MCII0JIb30BaTh CBOICTBA U
rpaduky QyHKIUN A7 pelIeHus
ypaBHEHHIA, HEpAaBEHCTB U 3a/1a4 C
apamMeTpaMu; U300pakaTh Ha
KOOPIWHATHOH IJIOCKOCTH MHOXKECTBA
[PELICHUI YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YM€Th CBOOOJHO OTIEPUPOBATH




MOHSITUSIMH: TTOCJICIOBATEIILHOCTb,
apu(MeTHIECKas IPOTPECcCHs,
reoMeTprUecKas Iporpeccus,
OECKOHEYHO yOBIBarOIIIAs
reoMeTpuyecKas Mporpeccus; yMeHue
3a/1aBaTh MOCIEI0BATEIHHOCTH, B TOM
YICIIe C TIOMOIIBIO PEKYPPEHTHBIX
hopmy;

- YMETh ONEPUPOBATH MOHATUSIMU:
HETIPEPHIBHOCTh (DYHKITUH, ACUMITTOTHI
rpaduka QyHKIMHU, IepBas U BTOpas
pou3BoHAS QYHKIUH, F€OMETPUUECKUIA
1 (GU3UIECKUN CMBICIT POU3BOTHOM,
repBooOpasHas, onpeaeneHHbIN
MHTETpal; yMEHHE HaXOUTh ACUMIITOTHI
rpaduka QyHKINN; yMEHHE BHIYUCTSATh
[IPOW3BOHBIC CYMMBI, IIPOU3BEICHIS,
YACTHOTO ¥ KOMITO3UIINU (DYHKIIUH,
HAXOUTh YPABHCHHUE KacaTeIbHON K
rpaduky QyHKIUY;

[YMEHHE UCII0JIb30BATh MIPOU3BOIHYIO JIJIS
pccienoBaHus PYHKIMMA, s
HAXO0XICHUS HAWTYYILEro PEeleHus B
[IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
PKOHOMUYECKUX U (PU3MUECKUX 3a7auax,
TSI OTIPEISICHHUS CKOPOCTH M YCKOPEHUS;
HaXO/IUTh IJIOMIAIU U 00BEMBI QUTYD C
[MOMOIIHIO0 MHTETPAJIA; IPUBOIUTH
[pUMepbl MAaTEMaTHYECKOTO
MOJIETTUPOBAHUS C TIOMOIIBIO

mud depeHInanbHbIX YpaBHEHU;

- YMETh ONEPUPOBATH MOHATUSIMU:
KOMIUIEKCHOE YHCIIO, COTPSKEHHBIC
KOMIUICKCHBIE YHCIIa, MOAYJIh i apTYMEHT
KOMIUICKCHOTO YHCIIa, hopMa 3arucu
KOMIUICKCHBIX YhCeN (TeoMeTpudecKas,
TPUTOHOMETPHUYECKAs U anreOpandeckas);
YMETh MPOU3BOAUTH apUPMETHUECKHE
IMEHCTBUS C KOMITJIEKCHBIMH YHCIIaMU;
[IPUBOIUTH MPUMEPHI UCTIOIH30BAHUS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHSITUSIMH: CpEIHEe apuMeTHIecKoe,
MeauaHa, HanOoJIbIlee U HAaUMEHBIIICE
3HAYCHUS, pa3Max, JUCIePCHs,
CTaHJapTHOE OTKJIIOHEHHE ISl ONTMCAHUS
YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh




CTAaTUCTUYECKUE JAHHBIE, B TOM UHUCJIE C
[IPUMEHEHHEM I'paUUECKUX METO/I0B U
HIIEKTPOHHBIX CPE/ICTB; rpaduuecku
MiCClIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
[IOMOILBIO AMAarpPaMM pacCEeUBaHUs U
IIMHEMHON pErpeccuu;

- YMETb HaXOJIUTh BEPOSATHOCTH COOBITUI
C MCIIOJIb30BaHHEM TpapruecKuX
METOIOB; IPUMEHSTD JJIsl PEIICHUS 33124
(bOpMyJIbI CIIOKEHUSI U YMHOXKEHHUS
BEPOSTHOCTEH, (POPMYITY TIOTHOM
BEPOSATHOCTH, hopMyiay bepHyiu,
KOMOWHATOPHBIC (DAKTHI U (HOPMYIIHI;
OLIEHUBATh BEPOSATHOCTH pEaIbHBIX
COOBITHI; yMEHHE ONIEpUPOBATH
MOHATUSAMMU: CydaiiHas BEJIMUYMHA,
pacrpe/iesieHue BEPOSTHOCTEN,
MaTEMaTHYECKOE OXKUAAHNE, TUCTIEPCHS U
CTaHJAPTHOE OTKJIOHEHHE CIIy4aiiHOU
BEJIMYMHBI, PYHKIIUU pacTipeiesieHus: 1
[UIOTHOCTH PAaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJILHOTO
pacripesielieHuil; yMEHHEe UCTI0NIb30BaTh
CBOMCTBA M3YUYEHHBIX pacnpeeneHui 11
pelIeHNs 3a1a4; 3HAKOMCTBO C
MOHSATUSAMHU: 3aKOH OOJIBIITNX YHCEII,
METOBI BBIOOPOYHBIX UCCIIETOBAHHIA;
YMEHHUE TIPUBOTUTH TPUMEPHI
[IPOSIBIICHUS 3aKOHA OOJIBLINX YUCEIT B
[IPUPOIHBIX U OOLECTBEHHBIX SIBICHUSIX;
- YMETb CBOOOTHO ONIEPUPOBATH
[OHATUSAMM: TOUKA, MpsiMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, Iy, INIOCKUI
yrOJl, ABYTPaHHBIA yIOJl, TPEXTPaHHBII
yroJ1, epeceKaroImecs, napajuiebHble U
CKpEIIMBaIOIINECs PsIMbIE,
[apajyIeIbHOCTb U MEPIEHAUKYISIPHOCTD
[PSMBIX M IIJIOCKOCTEH, YTl MEXTy
PSAMBIMH, YTOJ MEXy NPSIMOM U
[UIOCKOCTBIO, YTOJI MEX]y IIOCKOCTSIMU;
YMEHHUE HCTI0JIb30BaTh MIPH PELLICHUN
3ajad N3y4yeHHbIE (DAKThI U TEOPEMBI
[UIaHUMETPHUH; YMEHUE OLICHUBATD
pazMepbl 00BEKTOB B OKPY KAIOILIEM
MUpe; yMEHUE ONEepUpPOBaTh MOHATUSAMU:
MHOIOIpaHHMK, CE4€HNE MHOTOTPAHHUKA,
[IpaBUJIbHBII MHOTOTPAaHHUK, IPU3Ma,




nupamMuia, GUrypa 1 moBepxXHoCTh
BpaleHus1, IWINHAP, KOHYC, map, cdepa,
pa3BepTKa OBEPXHOCTH, CEYCHHUS KOHYCa
U [IMJTHHIPA, TTApaJIeITbHBIE OCH HITH
OCHOBAHHIO, CEUEHHE 1apa, MIIOCKOCTH,
KacaroIascs cepsl, IINHAPA, KOHYCa;
[YMEHHE CTPOUTH CCUCHHE
MHOTOrpaHHHKa, H300paXkaTh
MHOTOTPaHHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHCIIE C
[MOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE TIPUMEHSTH CBOWCTBA
reoMeTpHUECKUX (PUTYP, CAMOCTOSITEITEHO

(OpMyYIIHPOBATH OIPEICIICHUS
M3ydaeMbIX (DUTYP, BBIIBUTATH TUTIOTE3bI
0 CBOMCTBaxX M NMpPU3HAKAX
reomMeTpuuecKkux (puryp, 000CHOBBIBATH
VUK OTIPOBEPraTh UX; YMEHHE IPOBOJUTH
Kiaccu(UKAUIO GUTYP TIO Pa3TUIHBIM
MpU3HAKAM, BBITIOJIHATH HEOOXOAUMBIE
ITOTTOJTHUTEIILHBIE TIOCTPOCHUS;

- YMETh CBOOOHO OTIEPUPOBATH
[OHATUSAMHU: IJIONIATb GUTYPBI, 00bEM
(bUryphl, BEIMYMHA YTJIa, PACCTOSHUE OT
TOYKH /10 THIOCKOCTH, PACCTOSHUE MEXKTY
MPSMBIMH, PACCTOSTHUE MEXKITY
[IOCKOCTSIMU, TUTOIIAb c(hepsl, MII0a b
MOBEPXHOCTH TTUPAMHUIBI, TIPU3MBIL,
KOHyCa, IMINHIpa, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapauIeyIeIuIe A,
[TUpPaMUJIbI, TPU3MBI, IWIKHAPA, KOHYCA,
[I1apa; yMEHUE HAXOIUTh OTHOIIICHHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSAMHE: TBH)KCHUE, TTAPaJUICITbHBIA
MepeHOC, CHMMETPUS Ha TUIOCKOCTH H B
[IPOCTPAHCTBE, IIOBOPOT, MPEOOpa3OBaHHE
Mo100us1, ToT00HBIE (PUTYPBHI; yMEHHE
pacrio3HaBaTh paBHbIC U IOJJOOHBIE
(bUryphl, B TOM YUCIIC B TIPUPOJIC,
MCKYCCTBE, aPXUTEKTYPE; YMCHUE
MICTIOJIb30BaTh T€OMETPUUYECKHE
OTHOILIECHHS, HAXOIUTh T€OMETPUIECKUE
BEJIMYNHBI (JUTMHA, YTOJI, IJIONIAb,
00BEM) TIPU PEIICHUH 3a/1a4 U3 JIPYTUX
YIeOHBIX IPEMETOB H U3 PEaTbHOM
DKH3HU;




- YMETh CBOOOTHO OTIEPUPOBATH
[MOHSTUSMM: NIPSIMOYTOJIbHAs CHCTEMA
KOOpJMHAT, BEKTOP, KOOPJUHATHI TOUKH,
KOOpAMHATHI BEKTOPa, CYMMa BEKTOPOB,
[TPOM3BEICHNE BEKTOPA Ha YHCIIO,
pa3yio)keHue BeKTopa 1o 6asucy,
CKaJIIPHOE IIPOM3BEECHUE, BEKTOPHOE
[IPOU3BENIEHUE, YTOJ MEXKY BEKTOPaMU;
[YMEHHE UCII0JIb30BATh BEKTOPHBIN U
KOOpPJMHATHBII METOA JUIsl peIICHUs
FEOMETPUYECKHX 3a/1a4 U 3374 IPYTUX
y4eOHBIX IPEMETOB; ONIEPUPOBATH
MOHATUAMU: MaTpuua 2x2 u 3x3,
OIpPEACIINTEND MaTPULIBI,
FEOMETPUUYECKUN CMBICII ONPENETIUTENS;
- YMETb MOJEJINPOBATH PEAJIbHBIC
CUTYalllU Ha SI3bIKE MAaTEMATUKH;
COCTaBJISATh BBIPAXKECHMSI, yPABHEHHU,
HEPaBEHCTBA U UX CUCTEMBI 110 yCIIOBHIO
3a/1a4M, UCCIIEI0BATH IOCTPOCHHBIE
MOJIEIN C UCIIOJIb30BaHUEM aIrapara
anreOpbl, UHTEPIPETUPOBATH
[10JTy4YEHHBIN PE3yJIbTAT; CTPOUTH
MaTEMaTUYECKUE MOJIEIH C TIOMOIIBIO
reOMETPUUECKUX MOHATUHN U BEJINYMH,
[pEIIaTh CBA3aHHbBIE C HUMU IIPAKTHYECKHE
3a/1a4; COCTABJIATh BEPOSITHOCTHYIO
MOJI€Tb U UHTEPIPETUPOBATH
[1OJTy4YE€HHBIN PE3yJIbTAT; pelaTh
[TPUKJIAIHBIE 3a1a4U CPEACTBAMHU
MaTEMaTHYECKOI 0 aHaJIN3a, B TOM YHUCIIE
COLIMATILHO-9)KOHOMHUYECKOTO U
(bU3MUECKOTo XapakTepa;

- YMEHUE BBIOMPATh MOIXOASIINN METO
IS pEeIICHUs 3a1a41; [IOHUMAaHHE
BHAYUMOCTH MaTEMAaTUKH B U3yUEHUU
[IPUPOIHBIX U OOIIECTBEHHBIX POLIECCOB
1 SIBJICHUI; YMEHHUE PacIlO3HABATb
[IPOSIBJICHUE 3aKOHOB MATEMAaTUKH B
MICKYCCTBE, yMEHHUE NPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKOMN
1 MUPOBOM MAaTeMaTU4ECKON HAYKHU

OK 02 Hcnonp3oBathk [B 001aCTH LIEHHOCTU HAy4HOT'O

YMETh  ONEPUPOBATH  IOHATUAMM:

COBPCMCHHBIC CPCACTBA [[IO3HAHUS: [pallnOHaJIbHAA q)YHKIII/IH, IIOKa3aTcJIbHasl
[MOMCKa, aHAIN3a U -c(hOpPMHPOBAHHOCTH (byHKIHS, CTeneHHAas byHKIHS,
MHTEPIPETAINN MHUPOBO33PEHUS, lorapugmaecKkas byHKIHSA,

MHpOpMaLUH, U COOTBETCTBYIOILIETO TPUTOHOMETPUYECKHE byHKIUY,




H(pOpPMAaIIMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 32,144
podeccroHaNTbHOM
MeATeIbHOCTH

COBPEMEHHOMY YPOBHIO

[Pa3BHUTHUA HAaYyKH H
00LIECTBEHHON MPAKTHKH,
OCHOBAaHHOTO
KyJIBTYD,

OCO3HAaHHIO

Ha JIAajore
CIOCOOCTBYIOIIIETO
CBOEr0 MecTa B
[OJIMKYJIbTYPHOM MUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM
M YUTATENIbCKOM KyJIBTYpPbl KaK

cpeacTBa
MUpa;
NesITeTbHOCTH,

OCYIICCTBJIATD
M CCJICAO0BATCIIbCKYIO

T'OTOBHOCTH

B) paboTa ¢ mHpOpMaIuei:
MHPOpPMAIIUK W3 HCTOYHUKOB
[Pa3HbIX THIIOB, CAMOCTOSATCIIBLHO

IIeruTUMHOCTD MH(QOpMAINH, ee
COOTBETCTBHUE
MOpaIbHO-ITHUYECKUM HOPMaM;

- UCIIOJIb30BaTh CPEICTBA
MH(OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B pelieHuny|
KOI'HUTHBHBIX,

KOMMYHHKAaTHBHBIX 41

B3aUMOJICCTBUSTOXKIECTBO,
MEXIy JIIOABMH U TO3HAHUSApPEeoOpa3oBaHue,

- OCO3HAaHHE LIEHHOCTH Hay4YHOWHEPaBEHCTB,
MPOEKTHYIO  HpallMOHATIbHBIC,

JICATCIIbBHOCTD MHAUBUYAJIbHO I/IJIOFapI/I(i)MI/I‘IeCKI/IC, TPUTOHOMCTPUUCCKHUC

B IpyIIIIE. YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI;
OBnaneHne  yHUBEPCAJbHBIMUYMETDH PEIIAaTh YPAaBHEHUS, HEPABEHCTBA U
YIeOHBIMH  TTO3HABATEIBHBIMHUCUCTEMBI C  TOMOINBIO  Pa3IMYHBIX
ICHCTBUSAMU: [IPUEMOB; pemars YPAaBHEHH,

- BJIAJACTb HABBIKAMU ITOJIYUCHUAIPHUMCHATL YPABHCHUA, HCPABCHCTBA, HX

OCYLIECTBIISATh IIOMCK, aHAJIU3,HAYKU U PEAIbHON JKU3HH;

CUCTEMaTHU3al1I0 U- yMeTh  CBOOOIHO  OIEPUPOBATH
MHTEpIpETannuio  MHOOPMAIUUTOHATUSAMU: JIBUKCHUE, TapauIeIbHbIA
pasIMYHBIX BUAOB M (OPMIIEPEHOC, CUMMETPUS Ha IUIOCKOCTH W B
[pECTaBICHHUS; [IPOCTPAHCTBE, IOBOPOT, IPEOOPA30BAHNE
- cOo3/1aBaTh TEKCThI BIOJ00Ms, MOJ00HBIE (UIYpBI; YMETH
pasIn4HbIX (opMarax C yyeTomjpaclio3HaBaTb paBHble U IOAOOHBIE

HazHaueHUs HMH(popmanuu  H(QUTYpl, B TOM 4YHCIE€ B MPUPOE,
[ICJICBOM Ay TUTOPUH, BBIOUPAS|UCKYCCTBE, aApXUTEKTYPE; YMETH|
ONTUMAJIbHYIO (bopMyUCIIONB30BaTh r€OMETPUUYECKUE]
[IPEACTABICHUS MOTHOLIEHUS, HAXOAUTh TI€OMETPUYECKUE]
BU3YaIU3aluHy; BEIMYMHBI  (JUIMHA, YroJ, IUIOIIAAb,
- OLIEHMBAaTh JIOCTOBEPHOCTh,00BEM) IPU PEIIEHUM 3ajad U3 JPyTuX

IIpaBOBbBIM HPKHU3HHU

oOpaTHble (YHKIMHM; YMEHHE CTPOUTH
rpaduxu byHKIUH,
MCTIOIB30BaTh TPaQUKU TPH H3YUYCHHH

M3yYEHHBIX
[POLIECCOB W 3aBUCHUMOCTEH, MpH
’peI_HeHI/II/I 3aJa4 U3 JPYTuX Y4eOHBIX
[pPEeIMETOB U 3aJa4 M3 PEeabHOU JKU3HH;
BbIpakaTh  (opMylamMH  3aBHUCHMOCTH

MCIKY BCIIMYNHAMMU,

YyMETb  ONEPUPOBATH  IOHATHUAMH:
TOKJIECTBEHHOE
ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa YypaBHEHHH U
PaBHOCHJIBHOCTH,
YpaBHEHHMH, HEpaBEHCTB U  CUCTEM,
uppalnyoHaIbHbIE,

[IOKa3aTCJIIBHBIC, CTCIICHHBIC,

HEPaBEHCTBA M CHUCTEMBI C TapaMeTpOM;

CHCTEMBI JUUII PELICHUS MAaTeMaTUYECKUX|
3ajad W 3a7ad U3 PasIUYHBIX 00IacTei

y4eOHBIX MPEAMETOB M U3 pEalbHOM




OpTaHHU3allMOHHBIX 3a1a4 C
COOII0ICHHEM TpeOoBaHUi
PDPrOHOMUKH, TCXHUKH]
0€30I1aCHOCTH, TUTHEHB],

pecypcocOepekeHus, MPaBOBBIX|

M OTHUYECKMX HOPM, HOPM|
HGOPMalMOHHON
0e30MMacHOCTH;

BIaACTh HaBbIKaMH

pacrio3HaBaHWs W 3aIUTH]
MHpOpMaLny,
MHOOPMAITMOHHON

0€30I1aCHOCTH JINYHOCTH

OK 03 ITnanupoBats
[peaTn30BBIBATH
COOCTBEHHOE
pogeccuoHaIbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MpeIIPUHIMATEIBCKYIO
NesaTeIbHOCTD B
podeccroHaNTbHOM
cepe, UCTIOTB30BATH
BHAHMS 110 PHMHAHCOBOMN
PaMOTHOCTH B
[Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHsIx

B
HPABCTBCHHOI'O BOCIIUTAHUA:

obnactu AYXOBHO-

-~ c(hOpMHUPOBAHHOCTH|
HPABCTBCHHOI'O CO3HaHMHA,

PDTUYCCKOI'O IIOBCACHHAA,

- CIIOCOOHOCTH OLIEHUBATh
CUTYAIIHIO " MPUHUMATH
OCO3HAHHEIE pelICHHUS,
OPUCHTUPYSCh Ha MOpPAaJIbHO-
HpPaBCTBECHHbBIE HOPMBI H
[IEHHOCTH,

- OCO3HAHHUEC JIMYHOI'O BKJIaJda B
[OCTpOEHUE
Oy ny11ero;
OTBETCTBCHHOC OTHOIICHHUC K]

YCTOMYHUBOTO

CBOMM  pOJUTENSIM ©  (WJIN)
NpyTuM YyIeHaM CEMbH,
CO3IaHUI0 CEMbH Ha OCHOBE

(OCO3HAHHOT'O HpI/IHSITI/ISI
[ICHHOCTE!l CeMEMHOM J>XU3HH B
COOTBCTCTBUU C TpaI[I/IIII/ISIMI/I
HapoaoB Poccun;

OBnageHne  YHHUBEPCATbHBIMUY|
PETYISATUBHBIMU JEHCTBUSIMHU:

a) caMOOpraHH3aIlus:
CaMOCTOATEILHO

OCYIICCTBJIATE ITO3HABATCIIBHYIO|

eI TEIIbHOCTD, BBISIBIISITH,
MPOOJIEMBI, CTaBUTH u
(bopMyJIUPOBaTh  COOCTBCHHBIC
Bagaun B 00pa3oBaTENbHOMU
MESATEIbHOCTH W JKU3HEHHBIX
CUTYaLUsX;

CaMOCTOATCIBHO COCTAaBJIATH

IIOHATUAMMU:

yMETb  ONEepUpOBaTh

[paliiOHaJbHBbIE, UppaLMOHAIIbHBIE,
[OKa3aTelIbHbIE, CTETICHHBIE,
iorapupMuUUEcKue, TPUrOHOMETPUYECKHE
YpaBHEHMSI 1 HEPABEHCTBA, UX CUCTEMBI;

IIOHATUAMU:

yMETh
MHOTOTpaHHMK, CEYCHHE MHOTOTPaHHHKA,
KyO, napaJuleIeuIe, Ipu3Ma,
nupamuna,  durypa IIOBEPXHOCTH
BpallleHNs, LWHIMHIP, KOHYC, map, chepa,
cedeHus: (Urypsl BpalleHUs, IIIOCKOCTb,

OIepUpOBaTh

u

Kacaromasicss cepsl, NUIMHIPA, KOHYCA,
MU0
[PU3MBI, KOHyCa, IWJIMHApA, IUIONIAIb
cheppl, 00beM Ky0a, MPSAMOYTOJIBLHOTO
napajuiesienunena, MAPaMUIbl, TPU3MBL,
KOHYca, YMEHUE]

MHOTOTPaHHUKHU

IMMOBCPXHOCTHU MnUupamMubl,

[VTHHIPA,
M300paxarth

1apa;
u
[TIOBEPXHOCTU BpAIllEHUS, UX CEUEHUS OT

[PYKH, Y
MHCTPYMEHTOB W 3JIEKTPOHHBIX CPEICTB;

IIOMOIIBIO YCPTCIKHBIX|

YMETL  paclio3HaBaTb  CUMMCTPHIO B

[POCTPAHCTBE; yMETh  PAaclo3HaBaTH
MpaBUIbHBIC MHOTOTPAHHUKHY;
OIIEPUPOBATH

yMETb
pSMOYTOJIbHAs

IIOHATUAMMU:

CHUCTEMa KOOpJAHWHAT,
KOOpAWHATBI TOYKH, BEKTOP, KOOPAWHATHIL

BCKTOpPA, CKAJIAPHOC IMPOU3BCACHUC, YI'OJI

MEX1y BEKTOpamMH, CyMMa BEKTOPOB,
[IPOM3BEACHUE BEKTOpa Ha  4YHCIIO;
HAaXOAUTb C TIOMOIIbIO  H3YYEHHBIX

(hbopMyJ1 KOOpIMHATHI CEepeMHbI OTPE3Ka,
[paccTOsIHUE MEXy IBYMS TOUKaMU




[UIaH peIIeHUs] MPOoOJIeMBbl C
YVIETOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W
MpEAOYTEHU;

- J1aBaTh  OIIGHKY  HOBBIM|
CUTYaIHSIM;

CIIOCOOCTBOBATh
(OpPMUPOBAHUIO U TIPOSBICHUIO

[IMPOKOW JpYAMIMU B Pa3HbIX

001aCTIX 3HAHWHM, IIOCTOSHHO,
[MOBBIIIATH CBOH|
00pazoBaTeIbHBIN 7|
KyJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIB:

MCIIOJIb30BaTh MIPUEMB]
pedexcuu TUTST OLICHKH|
CUTyallid, BBIOOpPa  BEPHOTO
peLeHMS;

- YMCTbL OLCHHMBATb PHCKH U
CBOCBPCMCHHO IMPUHHUMATH)
PCIICHUSA 110 UX CHUXXCHUIO,

B) YMOIIMOHAJIBHBIA MHTEJJIEKT,

[peAnoIaratonmfil
c(hOpMUPOBAHHOCTH:
BHYTPEHHEHN MOTHBAIIUH,
BKJIIOYAIOIIEN  CTPEMIIEHUE K

ITOCTIDKCHHUIO 1€ M YCIeXy,
OITHMU3M, WHULIUATUBHOCTD,
YMEHHE JCHCTBOBATh, UCXOS U3

CBOMX BO3MOXKHOCTEH;

- SMIIATUH, BKJIIOYAIOLIEH]
CIIOCOOHOCTh [IOHUMATh
OMOLMOHAIBHOE COCTOSIHUE,
IPYTUX, YYWUTBIBATH €r0 IpH

OCYILIECTBIICHUU
KOMMYHUKAITUU, CIIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKHNBAHUIO;

- COLIMAILHBIX HaBBIKOB,
BKJIFOYAFOIIINX CIIOCOOHOCTH
BHICTPAWBAaTh  OTHOIICHUS  C

NPYTUMHU  JTIOABMH, 3a00THTHCH,
MPOSIBJIATH MHTEPEC U pa3peraTh
KOH(IIUKTHI

OK 04 DddexTrBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJIJIEKTHBE
1 KOMaH/Ie

FOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOATCIBPHOCTHU H
CaMOOITPEACIICHUIO,

-OBJIaICHHUC HaBbIKaMH yqe6H0—

YMEThb

yMEThb

ONEpPUPOBATh  MOHATUAMMU:

CITy4allHBIN OTBIT U CIyYalHOE COOBITHE,
BEPOSTHOCTH

CIIy4alHOTO  COOBITHS;
BBIYUCIISATH ~ BEPOSITHOCTh  C




MCCIIE0BATEIBCKOM, IPOEKTHOM

MICTIOJIb30BaHUEM TpaUUEeCKUX METOOB;

U COLMATBHON ACSITETLHOCTHA; [IPUMEHATH  (POPMYJIBI  CIIOKCHUS H
OBnajicHUe  YHUBEPCATHLHBIMHYMHOXCHHS BEPOSITHOCTEH,
KOMMYHHUKATHBHBIMHU KOMOWHATOpHBIC (aKThl U POPMYIIBI MPH
NeCTBUSIMU: PEIICHUH 3aJ1a4; OLICHUBATH BEPOSTHOCTH

0) COBMECTHAs JICSITCIBHOCTD:
- TIOHUMaTh W HCIIOJb30BaTh
[MPEMMYILECTBA KOMAaHIHOW W
WHIWNBUIYaTbHON paboOTHI;

- NIPUHUMATh LEIM COBMECTHOMH|
e TeTbHOCTH, OPraHU30BHIBATH
1 KOOPJMHUPOBATH JACHCTBUS T10|
ce  JOCTHIKCHHUIO:
[JIaH JCHUCTBUM, pacHpeNelsTh)
ponu Y4ETOM

Y1aCTHHKOB

COCTaBJISITH)
c MHEHUH|
00CyX1aTh
[PE3yIbTaThI COBMECTHOM|
paboThI,

- KOOPJIMHUPOBATH U BBITOJIHATH
paboTy B YCIOBHUAX PEATBLHOTO,
BHUPTYaJIbHOIO u
KOMOWHHUPOBAHHOTO
B3aMMO/ICIICTBHS;

OCYHICCTBJIATD

IIO3UTHUBHOC
CTPATCTUYCCKOC TIOBCIACHUC B
Pa3IMYIHBIX CUTyalludX,

IIPOSABJIATH TBOPYECTBO H

BOOOpaKEHHE, OBITH|
MHHAIIATHBHBIM.

OBnasieHNe  YHUBEPCAIbHBIMY
PETYJIATUBHBIMHU JICHCTBUSMH:

r) npuHsATHE ce0d u JAPYTux
ITIOICH:

NpUHUMATh MOTHUBHI H

AQPTYMEHTBI JIPYTHUX JIIOAEH IpH|

[PCAJIbHBIX CO6BITI/II\/’I; 3HAaKOMCTBO CO

CﬂyqaﬁHLIMH BCINYHNHAMMU, YMCHUC

[IPUBOIUTH MIPUMEPHI MIPOSBICHUS 3aKOHA]
OONBIIMX YWCET B MPUPOIAHBIX H
OOIIECTBEHHEIX SIBJICHUSIX;

CBOOOIHO

yMEThb OIIEpPUPOBATH

[MOHSTUSAMMU: CTETEHb c LEebIM
HaTypajibHOH
paIroHaIbHBIM

CTCIICHb

IIOKa3aTcjICM, KOpPCHb

CTCIICHH, CTCIICHb C
[IOKa3aTCIICEM,

MEeMCTBUTECILHBIM

C
(BEIIECTBEHHBIM)
[okasarenem, JorapudM dHclIa, CHHYC,
KOCUHYC ¥ TaHICHC [POU3BOJILHOTO
qHCIIa;

CBOOOIHO

YMETh OIIEPUPOBATH
MOHATUSAMH: Tpaduk GyHKIHH, oOpaTHas
(byHKIHS, KOMITO3HITUS byHKIHH,
mMHeWHas — (QYHKUOUS, — KBaJpaTU4Has
(byHKIUs, cTereHHass (YHKIUS C IEbIM|
[oKa3aTesieMm,
byHKIUY,

TPUTOHOMETPHYCCKHE

TPUTOHOMETPHUUYECKHE
oOpaTHbIe
byHKIMH,
MoKa3aTebHas JorapudpmuIecKasy
(byHKIMH, yMETh CTPOUTh rpaduKy
(yHKIHA, BBIMOIHATE MpeoOpa3oBaHMs
rpadukoB QyHKUINH;

- YMETh MCIIOJIb30BaTh rpaduKu GyHKIUH]

u

s W3y4YCHUS MPOLECCOB

3aBHCHUMOCTENl NIpU pELIEHUH 3aJad U3

u

MpPyTUX  y4eOHBIX TPEIMETOB W U3

QHaIH3e pe3yIbTaTOBpEAIbHON KU3HH;, BBIpaXKaTh (popMyiamyl
eI TeIIbHOCTH; 3aBUCHMOCTH MEX/y BETMUNHAMU;

- TpHU3HABaTh CBOE TIPaBO WU CBOOOAHO ONEPUPOBATH MOHITHUSMHU:
NpaBO  JAPYTrUX  JIIOJCH  HAUETHOCTh  (QYHKIHMH, TEPUOIUYHOCTD
OILINOKY; (YHKIIUM, OTrPAaHUYECHHOCTh (PYHKIIHH,
-  pa3BUBaThb  CHOCOOHOCTHMOHOTOHHOCTH  (YHKLIHUH, OSKCTPEMYM
MOHUMATh MHUP C TO3UIUH((DYHKIMK, HauOoJbllee W HAaUMEHbIIee

IPyroro 4ejioBeKa

3HAYCHUs (PYHKIMUM Ha TPOMEXKYTKE;

YMETh IPOBOTUTH HCCIICZIOBAaHHE
byHKINH,

- yMeTb HCIIOJIb30BAaTh CBOICTBA W
rpadukn  QyHKIUHA IS perieHus




YPaBHEHUN, HEPaBEHCTB M 3a4ad C

mapamMeTpamu; n300paXkaTh HA
KOOpHHHaTHOﬁ IINIOCKOCTH MHOXKECTBA
[PELICHUI ypaBHEHMI, HEPABEHCTB M HX

CHCTCEM

OK 05 OcymecTBasTh
[YCTHYIO U TUCBMEHHYO
KOMMYHHUKAITUIO Ha
rOCYIapCTBEHHOM
s13B1Ke Poccuiickoi
Denepany C y4eToM
0COOEHHOCTEH
COLIMAILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

B
BOCIIUTAHUS:

obnactu 3CTCTHYCCKOI'O|

3CTETUYECKOE OTHOIICHUE K
MUpY, BKJIIOYas 3CTETUKY ObITa,

YMEThb OIICpHUPOBATH INOHATUAMMU:

cpenHee  apupMeTHUECKOe,

HanOoJIbIIeE W HAUMEHBIIEE 3HAa4YCHUAI,

MeauaHa,

pa3Max, JHCTIICPCHS, CTaHAapPTHOC

HAy9HOTO W TEXHUYECKOTO|
TBOPYECTBA, CIOpPTa, Tpylda H
00IIIeCTBEHHBIX OTHOIIICHHI;

- CIOCOOHOCTh BOCHPHHHMATH
pa3inuHble BHUABI HCKYCCTBAa,
TpaAUIIMd U TBOPUYECTBO CBOEIO
M JIpyTUX HapOAOB, OIIYILIATH
SMOLIMOHAILHOE BO3JICHCTBUE
MCKYCCTBA;

- YO@XIEHHOCTh B 3HAYMMOCTH|
TS oOrrecTBa

OTCYCCTBCHHOIO W MHPOBOIO|

JUYHOCTH H

HCKYCCTBa,
KYJIbTYpPHBIX

STHUYECKHX
TpaauLIAN U
HapOJIHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO|
B pa3HBIX BHUJAX MCKYCCTBA,
CTpEMJICHHE MIPOSIBIISITH|
KAaueCTBAa TBOPYECKOM JINYHOCTH;
OBilailcHue  YHHUBEPCAIBHBIMY|
KOMMYHHUKATUBHBIMU
MEeCTBUSIMU:

a) oOIeHue:

- OCYILIECTBJIATh KOMMYHHUKAIUY|
BO Bcex c(hepax KU3HHU;

- pacro3HaBaThb HeBepOaJbHBIE
cpelcTBa OOIIEHUS, MOHUMATH
3HAUYCHUE COLIMAIBHBIX 3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKY|
KOH(QJIMKTHBIX  CHUTYyaIuil

CMATYaTh KOH(I)JII/IKTBI;

i

pa3BepHYTO ¥ JIOTUYHO
M3J1araTb CBOIO TOYKY 3PEHHUS C
MCII0JIb30BaHUEM SI3BIKOBBIX

Cpe/ICTB

OTKJIOHCHHE YHCIIOBOTO Habopa; yMCHHE
3BJIEKATh,

nH}opManuio,
TadnuIax, Ha
OTpaKaIOIIY IO

UHTEPIPETUPOBATD
MPEJICTAaBICHHYIO
auarpammax, Tpadukax,
CBOMCTBAa  peabHBIX

B

[POIIECCOB M SIBIICHUH; TIPEICTABIISTH
MHGOPMAIIMIO C TOMOIIBI0 TaONHI |
ITuarpamMM; HCCIEA0BaTh CTATUCTUYECKUE]
ITaHHBIC, B TOM YHCIE C TPUMCHEHUEM|
rpaUIecKuX METOJOB M DIICKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHATUSIMH: TOUKA,
npsiMasi,
NBYTPaHHBIA  yTOII,

IIJIOCKOCTb,  IPOCTPAHCTBO,
CKpELIUBAIOIINECS
[IpsIMBIE,

napajjicJIbHOCTb 151

[MEPIICHANKYJISIPHOCTD HNPSIMBIX 151
[JIOCKOCTEM, YIoJI MEKLy IPSIMBIMH, YIOJl
MEXIy NpPSIMOM M IIOCKOCTBIO, YIOJl
MEXy IIIOCKOCTSIMH, PAacCTOSHUE OT
TOYKH IO IJIOCKOCTH, PACCTOSHHUE MEXKIY)|
[IPSIMBIMU, paccTosiHue MEXIY)|
[IOCKOCTSIMU;

- YMEThb MHCIIOJIL30BAaTh IIPH pPELICHUU
3ajjauy U3yueHHbIE (AKTBl M TEOPEMBbI
[IJIAHUMCTPHHU,

YMCHUC OLICHUBATh

pasMepbl 00BEKTOB OKPY’KAIOLIET0 MUPA

OK 06 IIposBnsaTh
Tpa)KTaHCKO-
MaTPUOTHUYECKYIO

OCO3HaHUE OOyYarOUTUMUCS

[POCCUKCKOMN rpaXk1aHCKOM|

MICHTHUYHOCTH,

- YMETh OIEPUPOBATH MOHATUSIMU:
[PsIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpPIMHATHI TOYKH, BEKTOP, KOOPAUHATHI




MO3HIINIO,
[IEMOHCTPUPOBATH
0CO3HAHHOE ITOBCICHHE
Ha OCHOBE
TpaJIUIIMOHHBIX
00IIIeYEIOBEYESCKUX
IIEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHM3ALUU
MEKHAITMOHAJIBHBIX U
MEKPEITUTUO3HBIX
OTHOIIIEHHUH,
MPUMEHSATHh CTaHIAPTHI
AQHTUKOPPYILIUOHHOTO
MOBEACHUS

LIEJICHAIIPABICHHOE PAa3BUTHE
BHYTPEHHEN MO3ULUHU JIMYHOCTHY|

Ha OCHOBC JTyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEM|
HapoJ0B Poccuiickoii
Denepaniil, HUCTOPUYECKUX U

HaIMOHAIEHO-KYJIbTYPHBIX
TpajuLui, ¢dopmupoBaHue
CHCTEMBI 3HAYMMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
QHTUKOPPYIIIIHOHHOTO
MHPOBO33PEHUS,
MPAaBOCO3HAHUS, YKOJIOTHYECKON
KyJIBTYDBI, CIIOCOOHOCTH|

CTaBUTb oeian n CTPOUTH

PKN3HCHHBIC IIJIaHBI,
B

BOCIIMTAHUA:

qaCTu IrpaxAaHCKOI'0Q

OCO3HaHUEC CBOHX]

KOHCTUTYUHOHHBIX IpaB H

00s13aHHOCTEH, YBaKEHUE
3aKOHA U TPABOTIOPSIKA;

- TpUHATHE  TPAJAUIUOHHBIX|
HAIIMOHAJBHBIX,
00I1eYeTTOBEUECKIX
T'YMAHUCTUYCCKUX
NICMOKPATUYICCKHUX HeHHOCTefI;

TOTOBHOCTh  MPOTHBOCTOATH
100U
HaI[MOHAJIN3Ma,

JIUCKPUMHUHALIUN

IKCTPEMH3MA,
KceHo(hoouwu,
10|
COIMAILHBIM, PEITUTHO3HBIM,
paCOBBIM, HallMOHAJIbHBIM]
MpU3HAKAM;
- TOTOBHOCTh BECTH COBMECTHYIO
NICATCIIBHOCTD B I/IHTCpGCﬁX
TPa’kIaHCKOTO o0111eCTBA,
y4acTBOBATh B CaMOYIIPaBICHHH
B 0011e00pa3oBaTeIbHON
OpTraHU3aINH u JIETCKO-
FOHOIIICCKUX OPTaHU3aIHIX;
- YMGHI/IG B3aI/IMOIIeI>'ICTBOBaTB C|
COLIMAJIbHBIMHU I/IHCTI/ITYTaMI/I B
COOTBETCTBUU C WX (PYHKIUSIMHU]
1 HA3HAYCHUEM,

- TOTOBHOCTh K TYMaHUTapHOH U

BEKTOpA, CKAJIIPHOE IPOU3BEACHUE, YOIl
MEKy BEKTOPAMH, CYMMa BEKTOPOB,
[TPOU3BEICHNE BEKTOPA HA YHUCIIO;
HAaXOIUTh C TOMOLIBIO U3yYEHHBIX
(bopMyJ1 KOOpAMHATHI CEPEAUHBI OTPE3Ka,
[PaCCTOSIHUE MEXIY IBYyMs TOUKaMU;
-yMETb BBIOMPATh MOAXOIAIINN
M3YUYEHHBIM METOJ Il pELICHUS 3a/1a4H,
pacrio3HaBaTh MaTeMaTH4eCKUe (GaKThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOIAHBIX U
OOLIECTBEHHBIX SIBJIICHUSAX, B HCKYCCTBE;
YMEHHE IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKOM
1 MUPOBOW MaTEMAaTUYECKON HAYKHU.
YMETb  ONEPUPOBATH
CITy4ailHbIN OMBIT U cydyailHOEe COOBITHE,

IIOHATUAMMU:

COOBITHS;
C

BEPOSITHOCTh  CIIy4alHOI'O

YMCTb BBIYUCIATH BCPOATHOCTDH

MICIIOJIb30BaHUEM IpaUueCKUX METOJOB;

[IPUMEHATh  (OPMYJIBI  CIIOXKEHUA U

[YMHOKEHUS BEPOSITHOCTEH,
KOMOWHATOpHBIC (aKThl U (POPMYIIBI MPH
PEIICHNH 3a]1a4; OIICHUBATh BEPOSITHOCTH]

[PCAJIbHBIX CO6BITI/II\/’I; 3HAaKOMCTBO CO

CHy‘IaI\/'IHBIMI/I BCINYHNHAMMU, YMCHUC

[IPUBOAUTH IIPUMEPHI IIPOSBICHUS 3aKOHA

OONBIIMX YHCed B MPUPOAHBIX U

0OIIIECTBEHHBIX SIBJICHUSIX

BOJ'IOHTCpCKOﬁ JACATCIIbHOCTH,




MaTPUOTUYECKOTO BOCTIUTAHUS:
- c(hOpMHPOBAHHOCTH|
[POCCUICKOMN IPaKIaHCKON
WICHTUYHOCTH,  MAaTPUOTH3MA,
YBaXKEHHS K CBOEMY Hapomy,
4UyBCTBAa OTBETCTBEHHOCTH TEPE]]
PonuHOM, ropmoctu 3a CBOU
Kpaii, CBOI0 PonuHy, CBOU A3BIK
M KyJbTYpy, MpOLLIOE U
HacTosIIEee
MHOTOHAIIMOHAJIIBHOTO ~ Hapoja
Poccuu;

- ILEHHOCTHOE OTHOILECHHE K
FOCYJApCTBEHHBIM  CHMBOJIAM,
MCTOPUYECKOMY WU TPUPOJHOMY]
HaCJIEANIO, MaMSTHUKAM,
TpaguuusaM HapoaoB Poccuwm,
nocTKeHusIM Poccun B Hayke,
HICKYCCTBE, CHopTe,
TEXHOJIOTHSIX U TPYJIE;

- nneHas yOEKICHHOCTb,
FOTOBHOCTh K CIYy)KCHHIO H
BaluTe OreuecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;
OCBOCHHBIE o0yyaromumMucs
MEXIpPEAMETHbIE TOHATUS U
YHUBEpCAJIbHBIC y4eOHbIe
e CTBUS (perynsITUBHBIE,
[T03HABATEJIbHBIE,
KOMMYHHKATHBHbIE);

- CIIOCOOHOCTh ux|
MCII0JIb30BAHUS B
[MO3HABATEJIbBHOM U COLMAJIbHOM
MpaKTUKE, TOTOBHOCTD K|
CaMOCTOSITEIbHOMY
[IAHUPOBAHUIO u
OCYIIIECTBIICHUIO y4eOHOH|
EesTEIbHOCTH, OpraHu3aluy|
Y4eOHOTO  COTPYIHHUYECTBA C
MeAarorndyecCKuMu pabOTHUKAMHU
M CBEPCTHUKAMM, K YYacCTHUIO B
[MOCTPOEHUU  MHAUBUAYAJIBHOH
00pa30BaTEeNIbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-
MCCIIEA0BATENIBCKOM, POEKTHON

1 COIMAILHON IeATENILHOCTH




OK 07 CopeiicTBOBaThH
COXPAHCHHUIO
OKPYKaIOIIEH Cpebl,
[pecypcocOepekeHHIO,
[MPUMEHSATH 3HAHUS 00
M3MEHEHUU KITUMaTa,
[IPUHIIUIIBI
OepekKITUBOTO
[IPOU3BOJICTBA,

b hEeKTHBHO
EeiCTBOBATH B
YpE3BhIYANHBIX
CUTYaLUsIX

MPeIOTBpAIIATh UX;

- pacmupuTh OIIBIT
EATEIBHOCTH  OKOJIOTHYECKON
HaIIPaBJICHHOCTH;

- pa3pabaThIBaTh IUIAH pEIICHUs]
MpoOJEMBbI C Y4YeTOM aHaJIH3a
MMEIOLINXCA MAaTEpUAIBHBIX U
HEMaTEpUaIbHBIX PECYPCOB;

- OCYLIECTBIIATH
L[CJICHAIIPABICHHBIN IIOUCK
[epeHoca CpeiCTB M CHOco0OB

neiicTBUsl B po(ecCHOHATBHYIO

cpeny;

- YMETb IIEPEHOCHUTh 3HAHUS B
[103HABATEIIbHYIO u
PaKTUYECKYIO obnacty|
PKH3HEIeATeNbHOCTH;

- [pcajiaraTb HOBBIC IIPOCKTHI,

OLCHUBATh MAEU C IO3UIUY
HOBH3HBI, OPUTHMHATBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTb  OLEHKY  HOBBIM|
CUTyalusM, BHOCHUTH
KOPPEKTUBBI B  JIESITEIIBHOCTb,
OLICHUBATh COOTBETCTBUE]

- HE NpUHUMATh JCUCTBUS,
[IPUHOCSIINE BPEJ OKpYyXKaroLIEeH|
cpene;

YMETh MPOTHO3UPOBATH
HeOIaronpusITHbIC
DKOJIOTHYECKHE MMOCJICICTBUSA
[IPEANPUHUMAEMBIX  JECUCTBUH,

INOHATUAMU:

byHKIHS,
nepBooOpa3Hasi,

yMETh

(byHKIHS,
[IPOU3BOIHAS,

OIIepPUPOBAThH
HeTpepbIBHAS
OTIpeIeTICHHBIN UHTErpal; YMETH|
HAXOJUTh IPOM3BOJHBIC 3JIEMEHTAPHBIX|
(YHKIMIA,  UCTIONB3ysS  CIIPAaBOYHBIC
MaTepuabl; UCCIeI0BaTh B MPOCTEHIIHX|
ciydasx (YHKIMM HAa MOHOTOHHOCTb,
HAXOAUTh HAWOOJNbIINE W HAMMEHBIIINE
3HA4YCHUs (YHKIHIA; CTPOUTH Tpaduky
c

MHOT'O4YJICHOB HUCIIOJIB30BaHHUEM

arnrapaTa MaTeMaTUYeCKOrOo  aHaju3a;
[IPUMEHSTh MPOU3BOJHYIO MPHU PELICHUH
3ajay Ha JBUKCHHE, pellaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 3a1auun

HanOOJIbIINE W HaWMMEHBIIINE 3Ha4YCHUAI,

HAa|

Ha HAaXOXIACHUC IIYyTU, CKOPOCTH U

[YCKOpEHUS;

YMETb  ONEpUPOBATH  TOHATHIMH:
TBIDKEHUE B TIPOCTPAHCTBE, ITOJO0OHBIC
(Urypsl B IIPOCTPAHCTBE; HCIIOIH30BAThH
OTHOIIIEHUE TUIOIIAICH MOBEPXHOCTEN M|
00BEMOB MOJI0OHBIX GUTYDP TIPU PEIICHUH

3a1a4;

YMETh BBIYUCIATH TCOMCTPUUCCKUC

BEIMYMHBI  (JUIMHA, YrOJ, IUIOIIAMb,
00BeEM, IUI0IIA/1b MIOBEPXHOCTH),
MCTIONB3Ysl W3Yy4YeHHBIE (HOPMYIBI U
METOJIBI

[PE3YyJIbTATOB LEISAM

2. CTpyKTypa H conep:kanue 001meo0pa3oBaTe/IbHON AUCHHUIIIMHBI

2.1. O0beM QMCHUIIMHBI K BUAbI YUeOHO# padoThl

Bun yueGHOM paboThI O0BeM B yacax
O6beM 06pa3oBaTeabHOM NPOrpaMMbl 340
Koncynbranum

CymmapHast yueOHas Harpy3ka BO B3aUMOJICHCTBUY C MTPETOIaBaTesIeM 307

B TOM UHCJIE!

JIEKIIMH, YPOKHU 134
MPAKTUYECKHE 3aHSATUS 173
JlabopartopHnasi pabota

[TpodeccroHanbHO OPUEHTUPOBAHHOE COAECPIKaHUE

B TOM YHCIJIC:




JEKIUH, YPOKHU

IMPAKTUYCCKUC 3aHATUA

[IpakTuyeckoe 3aHATHE

CamocrosiTenbHas pabora 15
Kontpoiib 18
[IpomexxyTouHast arTecTanmsi — 3K3aMeH (2 ceMecTp)
2.2. TemaTnyecKkMil IJIAH U COJepP:KaAHNE YUeOHOW TUCUMIJIMHBI
HanMenoBan Coaep:xanue yueOHOro MaTepuasa (0OCHOBHOE H Obne ®opmup
npogdeccnoHaAILHO-OPHEHTHPOBAHHOE), yemble
ue pa3/iesioB U M
J1abopaToOpHbIe U NPAKTUHYECKHUE 3AHATHS, KoMmIieTe
TeM . 4acoB
NMPUKJIATHOH MOIYJIb (MPUA HAJTMYMH) HIIUU
1 2 3 4
OcHoBHOe cogepkaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MaTeMaTUKHU
OCHOBHOM
HIKOJIBI
Tema 1.1 Coneprkanue yueOHOT0O MaTepuasa
Ilens m 3agaum | ba3oBble 3HAHWUS W YMEHHS 10 MaTeMaTUKE B
MaTEeMaTHKU npohecCHOHANBHOM U B IOBCETHEBHOM J1€ATEIHHOCTH.
npu  0cBoeHUH | KoMOMHMPOBAaHHOE 3aHATHE 2
CHEUAIBHOCTH
Tema 1.2 Copepxanue yaeOHOTO MaTepuaia
Uucna u | JIelcTBUS HAJ TOJIOKHUTEIBHBIMU W OTPUUATEIbHBIMHU
BBIUYHCIICHUSI. YHCJIaMU, OOBIKHOBEHHBIMH U JECATUUHBIMH JIPOOSMHU. OK-01,
Beipakenuss  u | [leficTBus co creneHsAMH, (HOPMYIBI COKPAIICHHOTO 2 OK-02,
peoOpa30oBaHusl | YMHOKCHHUS. OK-03,
KoMOMHMPOBaHHOE 3aHATHE OK-04,
Tema 1.3. IIpodeccnoHaILHO-OPUEHTUPOBAHHOE  COJIepP:KaHUe OK-05,
I'eomerpusa Ha | (cogep:KaHue MPUKJIATHOIO MOXYJIA) OK-06,
IJIOCKOCTH Bunel miaockux ¢Guryp v ux miomasis. OK-07
[IpakTHKO-OpUEHTUPOBAHHbIE ~ 3aJadydl B  Kypce 2
TeOMETPHH Ha TIOCKOCTH
[IpakTrueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOTO MaTepuaa
[TpoueHTHBIE [IpocThie mpoOLEHTHI, pa3Hble CIOCOOBI UX BHIYMCIICHUS.
BBIYKCIICHHS C03KHBIE TPOILIEHTHI 4
[IpakTuyeckoe 3aHATHE
Tema 1.5 Coneprxanue yueOHOTO MaTepuana
VYpaBuenus U | JIuneiHble, KBaApaTHBIC, TPOOHO-IMHEHHBIC YPaBHEHUS
HEPABEHCTBA ¥ HEPABEHCTBA 2




Tema 1.6
CucremMsl

CopepxaHue yaeOHOTO MaTepuaia

CrocoObl  pemieHusi CHCTEM JIMHEHHBIX YpaBHEHHI.

YpaBHEHUU u | [lonsarus: matpuna 2x2 u 3x3, onpeaenauTesb MaTPHUIIbL. 6
HEpPaBEHCTB Meron T'aycca. Cuctembl HEJIMHEHHBIX YpPaBHEHHUI.
CucreMbl HEpaBEHCTB
KoM6unmnpoBanHoe 3aHstue
Tema 1.7 Coneprxanue yueOHOTO MaTepuaa
Bxoanoi Borluncienuss u  mpeoOpas3oBaHusA. YpaBHEHUS U
KOHTPOJIb HepaBeHCTBa. ['eomeTpurs Ha MIIOCKOCTH 2
KoHnTtponbHas pabota
Paznen 2 20
IIpsimbie "
INIOCKOCTH B
NPOCTPAaHCTBE
Tema 2.1. Copepxanue yaeOHOTO MaTepuaia
OcHOBHBIE [Ipenmer crepeomeTpun. OCHOBHBIE TMOHSATHS (TOUKa,
MTOHATHUSA npsiMasi,  IUIOCKOCTh,  MpocTpaHCTBO).  OCHOBHBIE 2
CTEPEOMETPUHU. | aKCHOMBI CTEPEOMETPUHU. Ilepecekaromuecs,
PacnioyiosxkeHue | mapaljienbHbIE W CKpeluBarouecs npsmeie. [IpuzHak
MPSIMBIX U | M CBOMCTBO CKpelIMBarOmuUXcs NpsAMbIX. OCHOBHBIE
IJIOCKOCTEN IPOCTPAHCTBEHHBIE (PUTYPHI.
Kom6unmnpoBanHoe 3aHstue
Tema 2.2. Coneprkanue yueOHOT0O MaTepuasa
[Mapamnensnoct | [apamnensHble mpsMas W TUIOCKOCTh. OmpenencHue.
b npAMBbIX, | [IpusHak. CaoiicTBa (c JI0Ka3aTEeIbCTBOM).
pAMON u | [Tapannensubie mnockoctu. Omnpenenenue. [lpuzHak.
IJIOCKOCTH, CaoiicTBa (C J0Ka3aTelbCTBOM). TeTpa’ap ©  €ro 6 OK-01,
IJIOCKOCTEMN sneMeHThl. [lapamnenenunen w©  €ro  AJIEMEHTHI. OK-03,
CBoiicTBa MPOTUBOMNOJOXKHBIX TI'paHEed M JUaroHaieu OK-04
napaienenunena. Iloctpoenue cedenuid. Penienue
3a/ay.
KomM6unmpoBanHoe 3anstue
Tema 2.3. Coneprxanue yueOHOTO MaTepuana
[epnennukynsp | Ilepnennukynspabie npsiMble. [lapannensHeie npsMbIe,
HOCTB IIPSIMBIX, | MIEPIICHIUKYIISIPHBIC K IJIOCKOCTH. [Ipuznak
psIMOH 1 NEPHEHANKYISIPHOCTH psAMOI " IIJIOCKOCTH.
IIJIOCKOCTH, HoxazarensctBo.  IlepneHaukynassp © = HAKJIOHHAs.
IIJIOCKOCTEMN [lepnennukysipHbIC IJIOCKOCTH. [Ipuznax 2
NepHEHANKYISIPHOCTHU III0CKOCTeN. [Joka3aTenbeTBo.
Paccrosnus B mpocTpaHCTBE
KombOunupoBanHoe 3aHstue
Tema 2.4. CopepxaHue yaeOHOTO MaTepuaia
Teopema o Tpex Teopema o Tpex mnepneHaukyIspax. [lokazaTenbcTBo.
TMCPHCHANKYTAP | yroy MEXIY OPSAMONM M IUIOCKOCTBIO. YTOJI MEXIY 4
ax

ITIJIOCKOCTAMM

KoMOunmpoBanHoe 3aHsTHE




Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJEpPKAHUE
[TapameneHele, | (cogep:KaHue MPUKJIATHOIO MOXYJIA)
HNEPIECHIUKYNIAP | AKCHOMBI CTEPEOMETPUH. [lepnieH UKy ISIPHOCTD
HBIE, IpsIMOM M TUIOCKOCTH, MApaJUIEIbHOCTh JBYX IPSMBIX, 4
CKPEIIMBAIOIINE | MEPHEHAUKYIISIPHBIX IJIOCKOCTH, MEPHEHAMKYISIPHOCTh
cs IpsIMbIE TUIOCKOCTEH
[IpakTrueckoe 3aHsATHE
Tema 2.6. CopepxaHue yaeOHOTO MaTepualia
Pemenne 3amad. | PacmonoxeHne IpsMBIX U TIIOCKOCTEH B TIPOCTPAHCTRBE.
[Tpsimble u | [lepneHauKyISIpHOCTh M TApauIETbHOCTh MPSAMBIX H
TJIOCKOCTH B | IuiockocTer. CKpelmBaromecs npsimbie 2
HPOCTPAHCTBE KonrponbsHas pabora
Paszpnen 3. 16
Koopaunatsl u
BEKTOPBI
Tema 3.1 Coneprkanue yueOHOTo MaTepuaa
JexapToBbl JlekapToBbI KOOpJIMHATHI B TpocTpaHcTBe. [IpocTeiimme OK-02
KOOpJAMHATEl B | 33layd B KOOpAMHATaX. PaccTosHuE Mexay OBYMs 4 OK—03:
IIPOCTPAHCTBE. | TOUYKAMH, KOOPJIUHATHI CEPEIUHBI OTPE3Ka OK-04
Paccrosnue KombOunupoBanHoe 3aHstue ’
MEX1y  JAByMs
TOYKAMH.
Koopaunatst
CepEeIMHBI
OTpe3Ka
Tema 3.2 Copneprxanue yueOHOTro MaTepuana
Bexropsl B | Bextopel B mpoctpaHcTBe. (ClOK€HHE W BBIUUTAHUE
IIPOCTPAHCTBE. BEKTOPOB.  YMHOXEHHME  BEKTOpa  Ha  4YHCIIO.
Yroun mexnay | Kommutanapasle BekTopbl. CKallipHOE IPOU3BEACHUE
BEKTOpaMH. BEKTOPOB. Paznoxenue BEKTOpa 1o TpeM 6
CkansipHoe HEKOMIUIaHapHbIM BekTopaM. KoopauHatel BeKTOpa,
IIPOU3BEICHUE CKaJIsIpHOE MPOU3BEACHHE BEKTOPOB B KOOpAMHATAX,
BEKTOPOB YIol MEXKIy BEKTOpaMH, YroJl MEXKIy MNpsSMOl U
IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMHU. YpaBHEHHE
m10ckocTH. ['eomMeTpuueckuii cMbIC onpeaeauTes 2x2
KombOunupoBanHnoe 3aHstue
Tema 3.3 IIpodeccuoHaTbHO-OPHEHTUPOBAHHOE  COdEPIKAHUE
[IpakTuko- (coaep:kaHue MPUKJIATHOTO MOIYJIA)
opueHTupoBanH | KoopaunaTHasi miiockocTh. Berunciienue paccTosHuil 1
bl€ 3aJa4d Ha | IOLAAeH Ha TIOCKOCTH. KonmnuecTBEHHbIE pacyeThl 4

KOODJIMHATHOM | [IpakTHYecKoe 3aHITHE
TUIOCKOCTH
Tema 3.4 Coneprxanue yueOHOTO MaTepuaa

Pemntenue 3apau.
Koopaunater u
BEKTOPHI

JlexapToBbl KOOPAMHATHI B IPOCTPAaHCTBE. BeKTOphI B
IIPOCTPAHCTBE.
YMHOXEHHE

CnoxeHrne W BBIYHUTAHHE BCKTOPOB.

BeKTOpa Ha uyucio. KomminaHapHble




BEeKTOpbl.  CKaJspHOE  INPOMU3BEIACHHE  BEKTOPOB.
PaznoxxeHne BekTOpa MO TpPEM HEKOMILIaHAPHBIM
BekTopaM. IIpocreilmme 3amaum B KOOpJMHATAX. 2
KoopanHatel BEKTOpa, pacCTOSHUE MEXIY TOYKaAMH,
KOOPJIMHATHI CepevHbI OTpe3Ka, CKaJISIPHOE
MPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YTOJd MEXIY
BEKTOPAMHU, YroJl MEXIy MPSIMON M IJIOCKOCTBIO, YToOJl
MEXy TUIOCKOCTSIMU
KonrtponsHas padota

Paznea 4. 40

OcHoBBI

TPUTOHOMETPH

u.

Tpuronomerpu

YyecKue

pyHkumn

Tema 4.1 Copepxanue yaeOHOTO MaTepuaia

Tpuronomerpuu | Pamnannas mepa yria. [IoBOpoT TOUKH BOKpYT Hadaja

eckne (yHknuu | koopauHat. OnpezeneHne CuHyca, KOCHHyca, TaHTeHca 4

IIPOM3BOJILHOIO | U KOTAHIe€HCa. 3HAaKU CHHYCa, KOCHHYCa, TaHI€HCa U

yria, YKMCIIA. | KOTAHT€HCAa 10 4YETBEPTAM. 3aBUCHUMOCTb MEXKIY

Paguannas W | cMHycOM, KOCHHYCOM, TAaHI€HCOM U KOTaHI€HCOM

rpagyCHas Mepa | OHOTO U TOT'O K€ yria

yria KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2 Coneprkanue yueOHOTro MaTepuasa

OcHoBHbIE Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC, OK-04

TPUTOHOMETPHY | TAHFEHC W KOTAHreHC yIioB o U - o. Dopmyisl 4 OK-0 5:

€CKHue IIPUBEIECHUS OK-06

TOKJIECTBA. Kom6unmnpoBanHoe 3aHstue

DopMyisl

IIPUBEICHUS

Tema 4.3 Coneprkanue yueOHOT0O MaTepuasa

Cunyc, Cymma u pasHocTh cuHycoB. Cymma M pa3HOCTb

KOCHHYC, KocuHycoB. CHHyC M KOCHMHYC JBOWHOIO YyIJa.

TaHIe€HC CYMMBI | @OpMyIIbl TOJIOBUHHOTO yria. [Ipeobpa3zoBanust CyMMbI 8

u Pa3sHOCTH | TPUTOHOMETPHUYECKUX (YHKIMA B TPOHU3BEACHUE H

JIBYyX yTJIOB IIPOU3BEICHUS B CyMMY. Boipaxxenue

Cunyc U | TPUTOHOMETPUYECKUX  (YHKIMA  4Yepe3  TaHIeHC

KOCHHYC MOJIOBUHHOT'O apryMeHTa. ITpeoOpa3zoBanus

JBOMHOTO yTJA. | NPOCTEHIINX TPUTOHOMETPHUYECKUX BhIPAIKECHUI

Dopmyisl KombOunnpoBaHHOE 3aHATHE

MTOJIOBUHHOTO

yria

Tema 4.4 Coneprxanue yueOHOTO MaTepuaa

OyHKIINH, ux | O6mactp ompeneneHuss ¥  MHOXECTBO 3HAUYCHUU

CBOMCTBA. ¢GyHkuuii. YETHOCTb, HEUYETHOCTH, IEPUOAUYHOCTD 2




Crroco0n1

¢yukuuit. CiocoOsl 3a1a0ust GyHKUIUH

3alaHus Komb6unupoBanHoe 3aHstue
byHKIHI
Tema 4.5 Coneprkanue yueOHOTo MaTepuasa
Tpuronomerpuu | O6nacTe ompeneneHHs W MHOXECTBO  3HAYCHUH
€CKue (yHKLUH, | TPUTOHOMETPHUYCCKUX GyHKIMHA. YeErHocTs,
UX CBOWCTBA W | HEUYETHOCTh, MEPUOAUYHOCTH TPUTOHOMETPUUECKUX
rpaduxu ¢ynkuuii. CoiicTBa u rpaduku QyHKIHHA y = COS X, y =
sin X, y = tg X, y = ctg X.
Komb6unmnpoBanHoe 3aHsTHE.
Tema 4.6 Coneprkanue yueOHOT0O MaTepuasa
[IpeoOpazoBanu | CxkaTue U pacTsDKCHUE rPpaQKOB TPUTOHOMETPHUYECKUX
e rpauKoB | GpyHKIHIA.
tpuronomerpud | [IpeoOpasoBanue  rpadukoB  TPUTOHOMETPUUECKHUX
eckux QyHKuuil | pyHKIMi

[IpakTrueckoe 3aHsATHE

Tema 4.7 IIpoeccnoHaILHO-OPHEHTHPOBAHHOE  COAEPKAHUE

Onucanue (coaep:xaHue NPUKJIATHOIO MOAYJIA)

Ipou3BOACTBEH | Mcmonb3oBaHue CBOICTB TPUTOHOMETPUYECKHUX

HBIX IPOLECCOB | (YHKUMH B MPO(eCcCHOHANBHBIX 331a4ax

c noMmouibio | [TpakTuueckoe 3aHsATHE

rpadukoB

byHKIHI

Tema 4.8 Coneprkanue yueOHOT0O MaTepuasa

Ob6patHbie OOpatupie  TpuroHomerpuueckue  ¢GyHkimuu.  Hx

TPUTOHOMETPHUY | CBOWCTBA U TpaduKu

eckue QyHKUMH | KOMOMHUPOBAHHOE 3aHATHE

Tema 4.9 CopepxaHue yaeOHOTO MaTepuaia

Tpuronomerpuy | YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHCHHUE

€CKHe tg X = a, ctg X = a. Pemenue TpUroHOMETPHUUECKHUX

YpaBHEHUS U ypaBHEHUU OCHOBHBIX TUIIOB: npocTenme

HEPAaBEHCTBA TPUTOHOMETPUYECKUE  ypAaBHEHUS, CBOASIIMECT K
KBaJIpaTHBIM, PELIAEMbIE PA3JIOKEHUEM Ha MHOXKUTEIH,
OJIHOPO/IHBIE.
[Ipocreitime TpUroHOMETpUYECKHE HEPABEHCTBA
Komb6unmnpoBanHoe 3ansTuE.

Tema 4.10 Coneprkanue yueOHOTro MaTepuaa

Cucremsl Cucremsl IPOCTEHIINX TPUTOHOMETPUYECKHUX

TPUTOHOMETPHY | ypaBHCHUU

€CKUX KombOunupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 CopepxaHue yaeOHOTO MaTepualia

Pemenne 3anau. | [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKCHUH.

OCHOBBI PeuieHne = TPUrOHOMETPUYECKUX  YpPaBHEHUM U

TPUTOHOMETPHH. | HEPABEHCTB B TOM YHUCJIE€ C UCIOJIH30BAHUEM CBOMCTB

Tpuronomerpuy | QpyHKIMIA.




eckre (QyHKIMU

KonrtponsHas padota

Pazpgea 5. 8

KomniexkcHsbie

yHcIa

Tema 5.1 Copneprxanue yueOHOro MaTepuana

KommiekcHbie [lonstne  kommuiekcHoro  uyucna.  CoIpspKEHHBIE

qucia KOMIUIEKCHBIE ~ 4YMClla,  MOIYyJb W apryMeHT 4
KOMIUIEKCHOrO uyucia. PopMa 3amucH KOMILJIEKCHOTO
yucIia (reomeTpuueckas, TPUTOHOMETPHUUECKas,
anreOpandeckas). ApuUPMETHYCCKHE  JTEHCTBUS  C
KOMIUIEKCHBIMU YHCIIaMHU
KombOunupoBanHoe 3aHsTHE

Tema 5.2 Copneprxanue yueOHOTO MaTepuana

IIpumeHeHue BeinonHeHue pacyeToB € IMOMOIIBK) KOMIUIEKCHBIX

KOMIUIEKCHBIX ymcell. [IpuMepsl HCNIOIB30BaHUS KOMIUIEKCHBIX YHCEI 4

YHCEN [IpakTuyeckoe 3aHITHE

Pazgen 6. 40

IIpousBoanas

¢pynknumn, ee

NpUMEHeHue

Tema 6.1 CopepxaHue yaeOHOTO MaTepuaia

ITonsTne Omnpenenenre  4YHACIOBOM  MOCIENOBATENBHOCTH U

MIPOU3BOTHOM. CIIOCOOBI ee 3aaHusl. CBolicTBa YHUCIIOBBIX

DopmyJibl 1 | IOCJIEI0BATEIbHOCTEH. Onpenenenne npeaena 2

IIpaBUJIa II0CJIEI0BATEIBHOCTH. Boruncnenune IIPELIENOB

muddepeHpo | mocae10BaTeIbHOCTEH. IIpenen byHKIMN Ha

BaHUs O0eckoneunoctu. [lpemen  QyHKIMM B TOUKe.
[Ipupamenne aprymenta. Ilpupamenue ¢GyHKIHH.
3amauy, MNPUBOJALIME K TOHATHUIO IPOU3BOJHOM.
Ormpenenenre MPOU3BOIHON. AJITOPUTM  OTBICKAHUSA
IPOM3BOJHON OK-01,
KombOunupoBanHoe 3aHsTHE OK-02,

Tema 6.2 Coneprxanue yueOHOTro MaTepuana OK-03,

ITponsBoaHbIE DopMmyJibl muddepeHpoBaHusl. [IpaBuiia 6

CYMMBI, Qg epeHITIpOBaHUS

pPa3HOCTH Komb6unupoBanHoe 3aHsTHE

MIPOU3BEICHNUS,

YaCTHOI'O

Tema 6.3 Coneprxanue yueOHOro MaTepuana

[IpousBoansie Onpenenenne  cnoxkHot  ¢yskiuu. [IpousBoaHas

TPUTOHOMETPUY | TPUTOHOMETPUUECKHUX (byHKUIUH. IIpousBogHas

eckux (QPyHKUUH. | clIoKHON QyHKIUH 6

[IpousBoaHast KoMOuHMpOBaHHOE 3aHATHE

CJIO)KHOM

byHKIII

Tema 6.4 Coneprkanue yueOHOTo MaTepuaa




ITonsTue o | Ilonsatue HEIPEPBIBHOU byHKIMN. CaoiicTBa
HEIPEPBIBHOCTU | HENPEPHIBHOM byHKIHN. Cas13p MEXKIY
GyHKIUH. HETIPEPHIBHOCTHIO U TP PEPEeHIIMPYEMOCTHI0 (PYHKINU
Meron B TOYKE. AJITOPUTM pEIICHUS HEPABEHCTB METOJIOM
HUHTEPBAJIOB MHTEPBAJIOB
KombOunupoBanHoe 3aHsTHE
Tema 6.5 Coneprxanue yueOHOTO MaTepuaa
I'eomerpuueckn | ['eoMeTpudecKuid CMBICT MPOU3BOJHOW (YHKIHH —

i 1 pusnaeckuit

yraoBol  kKod((HIMEHT KacaTelabHOW K

rpaduky

CMBICIT (GyHKIMU B TOUKe. YpaBHEHHE KacaTelbHOH K rpaduky

IIPOM3BOIHON (GyHKIMH.  AJTFOPUTM  COCTAaBJIEHUS  yPaBHEHUS
KacatelbHOU K rpaduky GyHKImH y=f(Xx)
KombOunupoBanHoe 3aHsTHE

Tema 6.6 Coneprxanue yueOHOTO MaTepuana

Puznueckuit Ouznyeckuil (MEXaHMYECKHUI) CMBICT MPOU3BOAHON —

CMBICT MI'HOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

MPOU3BOJHON B

[IpakTuyeckoe 3aHITHE

npodeccuoHalb

HBIX 3aJ]a4ax

Tema 6.7 CopepxaHnue yueOHOTo MaTepuaa

Monoronnocts | Bo3pactanue u yObIBaHHWE (YHKIUH, COOTBETCTBHUE

byHKIUH. BO3pacTaHus W yObBaHuS ~ (QyHKIMM  3HAKY

Touku npousBogHOW. IloHsATHE  NPOM3BOAHOM  BBICHIETO

JKCTpEMyMa NOpsIIKa, COOTBETCTBHE 3HAKa BTOPOW IIPOU3BOAHOU
BBITTYKJIOCTH  (BOTHYTOCTH) (YHKIMM Ha OTpPE3KeE.
3agaum  Ha MakcUMyM W MUHUMyM. [loHsiTue
ACUMNTOTHI, CMOCOOBI HMX ONpeleieHus. AITOPUTM
uccienoBaHusl (YHKIMU U TIOCTPOEHUsl ee rpaduka c
MOMOIIBIO TIPOU3BOIHON. JIpoOHO-THHEHAS QYHKIUSA
KomOununpoBanHoe 3aHsTHE

Tema 6.8 CopepxaHue yaeOHOTO MaTepualia

Uccnenosanue

. UccrnenoBanne  (QyHKIMM Ha  MOHOTOHHOCTH U

byHKIHI u
MOCTpOEHNE TPaPUKOB.

MOCTPOCHUE
KoMOuHMpOBaHHOE 3aHATHE

rpadukoB

Tema 6.9 | Conepkanue yueOHOTO MaTepuasia

Haubomnpiee wn

Haxoxnenue HauOOJIBIIEr0 U HAMMEHBINET0 3HAYEHUN

HaVMeEHBbIIIEEe byHKIMi, mnocTpoeHue TIpadUKOB MHOTOWIEHOB C
3HAYEHHUS MCITOJIb30BAHMEM aIlllapaTa MaTeMaTUYECKOr0 aHaIu3a
GyHKIUH KOM6HHHpOBaHHoe 3aHATHE

Tema 6.10 IIpodeccnoHaLHO-OPUEHTUPOBAHHOE  COJIepP:KaHUe
Haxoxnenue (comepskaHue MPUKJIATHOTO MOXYJIS)

ONTUMaIBHOrO | HamMeHbIee n HanOobIIee 3HAYCHUE (PYHKITHH

pe3yibTaTa c
[IOMOILIBIO
MPOU3BOJAHON B

[IpakTuyeckoe 3aHITHE




MPAaKTUYECKUX

3aJaqyax

Tema 6.11 CopepxaHue yaeOHOTO MaTepualia

Pemenne 3amad. | @opmyiibl u npaBuja mudhepeHIMpPOBaHMSL.

[TpousBogHas UccnenoBanue (yHKIUHA C MOMOIIBIO MPOU3BOJHOM. 2

byHKIIUY, ee | Hanbonpiiee n HauMeHblee 3HaUeHUs QyHKINN

MPUMEHEHHE KonTponpHas padora

Pazgen 7. 46

MHororpanau

KM HW Tela

BpallleHUs

Tema 7.1 CopepxaHnue yueOHOTo MaTepuaa

Bepuunsl, IlonsaTe MHOrOrpaHHuka. Ero s1eMeHTBI: BEpIIUHBI,

pebpa,  rpaHu | pebpa, rpanu. Jlmaronanb. Ceuenue. Brimykibie u

MHOT'OTPaHHMKA | HEBBITYKJIBIC MHOTOTPAaHHUKH 2
KoMOuHMpOBaHHOE 3aHATHE

Tema 7.2 Coneprkanue yueOHOTo MaTepuasa

[Tpusma, ee | [lonarue mpusmbl. Ee ocHoBaHus M OOKOBbIE TpaHH.

cocrapisiomue, | Beicora npusmbl. IlpsMas W HakIOHHas IpU3Ma.

CEUYECHHUE. IIpaBunbHas npusma. Ee ceuenue 2

[Ipsmast 4 | KoMOMHHpOBaHHOE 3aHATHE

IIpaBWJIbHAA

TIPU3MBI

Tema 7.3 Coneprkanue yueOHOTo MaTepuasa

IMapannenenune | [Mapannenenunesn, CBOICTBa MPSIMOYTOJIBHOTO

1, ky0. CeueHue | mapasenenumnesa, Ky0. Ceuenue KyOa, OK-04,

KyOa, napajuienaenumneaa 2 OK-05,

napajuiesienune | KoMOMHUpOBaHHOE 3aHITHE OK-06

Ja

Tema 7.4 CopepxaHue yaeOHOTO MaTepualia

IMTupamuna, ee | [lupamuma u ee snemeHTh. CedeHWE MHUPAMUIBL.

cocrapisromue, | [IpaBunbHas nmupamuaa. Y cedeHHas TUpaMuIa

CeqCHuC. Kom6unupoBanHoe 3aHstue 2

IIpaBunbHas

MUpaMHJIA.

VYceueHHas

nupamuia

Tema 7.5 Coneprkanue yueOHOT0O MaTepuasa

BoxoBas u | [Imomans GOKOBOW W TIOJIHOM IMOBEPXHOCTH TPU3MBI,

MOJTHAS IHPaMU I 2

MOBEPXHOCTh KoMOunmpoBanHoe 3aHsTHE

MIPU3MBIL,

MTUPAMHU/TBI

Tema 7.6 CopepxaHue yaeOHOTO MaTepualia

Cummerpuss B | CHMMETpHUSI OTHOCUTEIBHO TOYKH, TPSMOH, TNIOCKOCTH.

KyOe, CummeTrpuss B KyOe, mapauieienunene, Ipu3Me, 2




napaJiesieume

nupamuie

e, npusme, | KomOuHUpOBaHHOE 3aHATHE
nupaMue
Tema 7.7 IIpojdeccnoHaILHO-OPHEHTHPOBAHHOE  COAEPKAHUE
[Tpumepsl (coaep:xaHue MPUKJIATHOTO MOIYJIA)
cumMmerpuii B | CUMMeETpHsl B IPUPOJIE, apXUTEKTYpE, TEXHUKE, B ObITY
npodeccun

[IpakTuyeckoe 3aHATHE
Tema 7.8 Coneprxanue yueOHOTro MaTepuana
IIpaBunbHbBIE [lonsiTue mnpaBunpHOrO MHOrorpaHHuka. CBoiicTBa
MHOT'OTPaHHMKH | MPaBUJIBHBIX MHOTOTPAaHHUKOB

, IX CBOMCTBa

[IpakTrueckoe 3aHsTHE

Tema 7.9 Coneprkanue yueOHOTro MaTepuaa

[Mumuanp, ero | Humuaap w  ero snemeHtbl. CedeHHWe MHIMHApA
cocTaBisolMe. | (mapajulelbHOE OCHOBaHMIO W ocH). Pa3BepTka
Ceuenue LWIMHpA

HUIMHApa KombOunupoBanHoe 3aHstue

Tema 7.10 IIpodeccuoHaTbHO-OPHEHTUPOBAHHOE COJEPIKAHUE
Konyc, €ro | (comep:xaHue NPUKJIATHOTO MOLYJIs1)

cocrapisromue. | Konyc u  ero  amementsl. CedeHue  KOHyca

CedeHue KoHyca

(r[apannenLHoe OCHOBAHUIO H IMPOXOoAAlICC UYCpE3
BepH_II/IHy), KOHHYCCKHUE CCUCHU. PaSBepTKa KOHYCa

KoMOunmpoBanHoe 3aHsTHE

Tema 7.11
YceueHHbIH
KoHyc. CedeHue

Conepxanue yueOHOTO MaTepuana

VYceuennblii koHyc. Ero oOpasyromass u  BBICOTA.
CedeHue yCe4YeHHOro KOHyca

YCEUYECHHOTO KomOuHMpOBaHHOE 3aHSATHE

KOHycCa

Tema 7.12 Coneprxanue yueOHOTO MaTepuana

Hlap u coepa, | [lap u chepa. Bzaumuoe pacronoxenue chepsl U

HUX CE€UCHUA

miockocTH. CeueHue 1mapa, cepsl

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13
ITousTe 00
o0beMe  Telna.
OTHolIeHNE
00BEMOB

MOAOOHBIX TEN

ConeprkaHue yueOHOTO MaTepraa

00 O0BeM

OpSMOYTOJIBHOTO napamenenunena. O0bemM npu3Mbel U

[TonsiTue o0bemMe  Tena. Kyba U

mwmHapa. OtTHomeHne 00BEMOB TOJOOHBIX — Tel.

['eomeTrpuueckuii cMbICT ONpeneauTens 3-ro nopsaka

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.14 Coneprkanue yueOHOTro MaTepuaa

Obvembl 1| O6bemsl mupamuasl 1 KoHyca. O0beM mapa. [Tnomanm
ILIoIa M IIOBEPXHOCTEH TeI

TMOBEPXHOCTEH | KoMGUHNPOBAHHOE 3aHSTHE

TeIN

Tema 7.15 CopepxaHue yaeOHOTO MaTepualia

KomOunanmm KoMOuHanmu reoMeTpruaecKux Tei

MHOT'OIPaHHUKO | [IpakTHuyeckoe 3aHATHE




B )48 TCJI

BpalCHN
Tema 7.16 CopepxaHue yaeOHOTO MaTepualia
I'eomerpuuecku | Mcmonb3oBaHHEe KOMOWHAIMA MHOTOTPAaHHHKOB U TeJ

e KoMOMHammu

BpAIICHUS B IPAKTUKO-OPUCHTUPOBAHHBIX 3aJa4aX

Ha MpaKTHKe [IpakTuyeckoe 3aHsATHE 4
Tema 7.17 Coneprxanue yueOHOTO MaTepuana
Pemenne 3agayd. | OOBeMBbl W IDIOMIATN MOBEPXHOCTH MHOTOTPAaHHHKOB H
MHOTOIPaHHUK | TeJl BPALCHUS 2
u U Tena | KonrponpHas pabota
BpALLCHUS
Pasnea 8. 14
IlepBooOpa3na
1 GpyHKHUH, ee
NpUMeHeHHe
Tema 8.1 CopepxaHue yaeOHOTO MaTepuaia OK-01,
[lepBooOpa3znas | 3amaua O BOCCTAHOBJIEHMH 3aKOHA JBMJKEHHS II0 OK-02,
byHKIUH. U3BECTHON  ckopocTH. [loHATHE HMHTErpUpPOBAHMUS. OK-03,
[IpaBuna O3HakomieHue c MIOHATUEM WHTErpana u OK-04,
HaXO0XJICHUs nepBooOpasznHoit 1 pynkiun y=f(x). Pemenue 3amau OK-05,
IEepBOOOPA3HBIX | HA CBS3b IMEPBOOOPAa3HOW W €e  MPOHM3BOIHOIA, 2 OK-06
BBIUMCJIEHHE MEpPBOOOpPA3HON ISl JaHHOW (YHKIIHH.
Tabmuma dopMyn ajis HAXO0XKACHHUS TEPBOOOPA3HBIX.
W3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM
KoMOuHMpOBaHHOE 3aHATHE
Tema 8.2 Coneprxanue yueOHOro MaTepuana
[Tnomanm 3amaun, NPUBOIANIME K TOHATHIO ONPEIEICHHOTIO
KPUBOJIMHENHON | MHTErpajia — O BBIYMCICHUU TUIOIIAIN KPUBOJIMHEHHOMN
Tparenu. Tpamenuu, O TepeMeuleHnn  Toukh. [loHATHe
dopmyna OIPEACIEHHOIO HMHTErpasa. I'eomerpruueckuii  u 2
HeroTona — | Gu3uyeckuil  CMBICI  ONPEAETICHHOTO  HMHTEerpaja.
JleitOHuna ®opmyna Hetorona— Jleitbnuna
KombOunupoBanHoe 3aHsTHe
Tema 8.3 Coneprxanue yueOHOTO MaTepuana
Heompenenenn | [loHsiTHE HEOIPEIEIIEHHOTO HHTETpaIa
bl 1 | KoOMOMHMPOBAHHOE 3aHATHE 2
ONpEAECICHHBIN
UHTErpajbl
Tema 8.4 Coneprxanue yueOHOro MaTepuana
[Tonsitue 00 | I'eoMeTpuYeCKHil CMBICI ONPE/CICHHOTO HHTEerpalia
omnpeneneHHoM | KoMOMHHPOBAHHOE 3aHSATHE 2

UHTErpajlie  Kak
IUIOUIAN
KPHUBOJIMHEHHON
Tpaneuuu

Tema 8.5

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEPKAHME




OrnpeneneHHbIN

(comepskaHue MPUKJIATHOTO MOXYJIS)

HHTETpall B | 'eOMETpUYECKUI CMBICI ONPEIEICHHOTO HWHTErpaa.

KU3HH ®opmyna HeroToHa - Jleiioanma.
Pemenne 3amad Ha DpUMEHEHHE UWHTETpayla Ui
BBIUUCIICHUS] (PU3MUECKUX BEJIMYMH U IJIoUIa el 4
[IpakTnueckoe 3anaTue

Tema 8.6 Coneprxanue yueOHOTO MaTepuaa

Pemienne 3anau. | IlepBooOpasnass ¢ynkumu. [IpaBunma  HaxoXIeHUS

ITepBooOpasHas | mepBooOpa3ubixX. Ee mpuMeHeHue 2

GyHKIUH, ee | KonrponbHas pabota

IIPUMECHECHHE

Pazgen 9. 18

Crenenu "

KOPHH.

Crenennas

pysxkuus

Tema 9.1 CopepxaHue yaeOHOTO MaTepuaia

CrenenHas [TonsaTe KOpHS N-OM CTENEHW W3 JACHCTBUTEIHHOTO

ynxnus, € | yncna. OyHKIUH y = VX wux cBoiictBa M rpaduKH.

CBOWCTBA CBoiicTBa KOpHS n-0i CTENEHU 4
KoMOunmpoBanHoe 3aHsTHE

Tema 9.2 CopepxaHue yaeOHOTO MaTepualia

IIpeobOpazoBanu | [IpeoGpa3zoBaHue HPPAHOHATBHBIX BHIPAKCHUI

¢ BbIpaxkeHHH ¢ | KoMOMHMpPOBaHHOE 3aHSTHE 4

KOPDHAMM  N-OU OK-01,

CTCIICHU OK-02.

Tema 9.3 Copneprxanue yueOHOTro MaTepuana OK-03

CaoiicTBa [lonatue cremeHu ¢ mMOOBIM  palMOHAIBHBIM OK-0 4:

CTEIEeHU ¢ | noka3atesneM. CreneHHble (QYHKIMM, UX CBOWCTBA U OK-05

paLlMOHAIBHBIM | TpaduKu 2

u KoMOuHMpOBaHHOE 3aHATHE

JIEACTBUTEIIbHBI

M IIOKa3aTeNsAMU

Tema 9.4 Coneprxanue yueOHOro MaTepuana

Pemenue PaBHOCWIBHOCTE  HMPPALMOHAIBHBIX  YPaBHEHHW H

UppallMOHAIIbHEI | HEpaBeHCTB.  Meroasl ux  pemeHusa.  PemeHue

X YpaBHEHMH M | MppalMOHAJIBHBIX YPAaBHECHUN 1 HEPABEHCTB 6

HEPAaBCHCTB Komb6unupoBanHoe 3aHsTue

Tema 9.5 Coneprkanue yueOHOTro MaTepuasa

Crenenun u | Onpenenenue creneHHol (yHkuu. Mcnons3oBaHue ee

KOPHH. CBOMCTB IIpU PELICHUH YPABHEHUN U HEPABEHCTB 2

CreneHHast KoHnTtponbHas pabota

byHKIUSA

Pa3nen 10. 18 OK-01,

IToxka3aTreabHa 0OK-02,

1 pyHKIHSA OK-03,




Tema 10.1 Coneprxanue yueOHOTO MaTepuana OK-04,
ITokazarenvrHas | CreneHb c MIPOU3BOJIHLHBIM EWCTBUTEILHBIM OK-05
byHKIHS, ee | mokazatesieM. OmpelelieHne MoKa3aTeabHOU (DYHKIHH,
CBOIICTBa ee cBoicTBa M rpaduk. 3HAKOMCTBO C MPUMEHEHHUEM
nokKaszaTeJibHOW (QyHKIMU. PemieHne moka3aTeabHbIX 4
ypaBHEHUH (QyHKIIMOHAIBHO-TpaQUUECKUM METOI0M
KombOunupoBanHnoe 3aHstue
Tema 10.2 CopepxaHue yaeOHOTO MaTepualia
Pemenne Pemienne  moka3aTenpHBIX ~ yPABHEHUHM  METOAOM
IIOKA3aTeNbHBIX | ypaBHUBaHUs IOKa3aTesiel, METOJOM BBEICHHS HOBOM
YPaBHEHHH W | MEpEeMEHHOW, (PYHKIIMOHATBHO-TPA(QUICCKUM METOIOM. 8
HEPaBEHCTB Pemienue nokasarenpHBIX HEPABEHCTB
[IpakTrueckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOTO MaTepuana
Cucremsl Pemrenne cucreM nokasaTenbHbIX ypaBHEHUN
TNI0Ka3aTeNbHbIX | KoMOMHMpPOBaHHOE 3aHATHE 4
ypaBHEHUU
Tema 10.4 Coneprxanue yueOHOTro MaTepuana
Pemenue 3anau. | Pemienne  mokas3aTenbHBIX — YpaBHEHHM ~ METOJIOM
[TokaszaTenpHas | ypaBHMBaHHs IOKa3aTelel U METOAOM BBEJICHUS HOBOIL
byHKIUSA NepeMEeHHOM. PellieHne noka3aTeabHbIX HEPABEHCTB 2
KonTtponsHas padora
Paznea 11. 30
Jlorapu¢gmsl.
Jlorapudmmuuec
Kas GpyHKIuUA
Tema 11.1 CopepxaHue yaeOHOTO MaTepualia
Jlorapudpm Jlorapupm uumcna. JlecATHYHBIH ¥ HATypaJbHBINA
YyHCIIa. jgorapu@msl, YUCIO €
Hecatnunplii ¥ | KoMOMHHPOBAHHOE 3aHSTHE 4
HaTypaJIbHbIN OK-01,
Jorapugmsl, OK-02,
YHUCIIO € OK-03,
Tema 11.2 CopepxaHnue yaeOHOTO MaTepualia OK-04,
CaoiicTBa Cgoiicta norapudmo. Onepanus orapuMupoBaHusl. OK-05
norapudmMoB. KoMOHHHPOBAHHOE 3aHATHE 6
Oneparnust
norapuMupoBa
HUS
Tema 11.3 Coneprxanue yueOHOro Matepuana
Jlorapudmuueck | Jlorapudmuyeckas QyHKIHS U €¢ CBOHCTBA
as Qynkuus, ee | KoMOMHMPOBaHHOE 3aHATHE 4
CBONCTBA
Tema 11.4 CopepxaHue yaeOHOTO MaTepualia




Pemenue [lonarue norapudmuyeckoro ypaBHeHus. Ormnepanus

Jorapu(MHUUECK | TOTEHIMPOBAaHUS. TpWM OCHOBHBIX METO/A pEIICHUS

WX ypaBHEHHH U | JIoTapu(MUYECKHX  YpaBHEHWH:  (YHKIHOHAIHHO-

HEpPaBEHCTB rpadudecKkuid,  METOJ  IOTEHIUPOBAHUS,  METOJ 8
BBEJCHHS HOBOM miepemeHHO#. Jlorapudpmuyeckue
HEPABEHCTBA
KombOunupoBanHoe 3aHsTHE

Tema 11.5 Copneprxanue yueOHOTO MaTepuana

Cucremsl Anroputm pemenus CUCTEMBI YpaBHEHUM.

aorapupmMuueck | PAaBHOCHIBHOCTH  JIOTapU(PMHUUCCKUX  YPaBHEHHHA

WX yPaBHCHUU HEPABEHCTB 2
KombOunupoBanHoe 3aHsTHE

Tema 11.6 IIpodeccnoHaiLHO-OPUEHTUPOBAHHOE  COJIepP:KaHUe

Jlorapudmsl B | (comep:kaHHe MPHKJIATHOTO MOTYJIsI)

npupoje u | [Ilpumenenune norapudma. Jlorapupmudeckas crnmpaib

TEXHUKE B Ipupoje. Ee matemaTudeckre CBONCTBA 4
[IpakTuyeckoe 3aHITHE

Tema 11.7 Coneprxanue yueOHOTro MaTepuana

Pemenue 3apau. | Jlorapudpmuueckas ¢ynkmus. Pemenune mnpocredmmx

Jlorapugmel. Jorapu(pMHUUECKUX ypaBHEHUN 2

Jlorapupmuueck | KonrponsHas pabora

ast QyHKIUSA

Pazpea 12. 10

MHuoxecTBa.

DJIeMeHThI

Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOTO MaTepuana

MHoxkecTBa [Tonsatue wmuHoxectBa. IlommHOXKecTBO. Omnepanuu ¢
MHOKECTBAMH 2
KoMOuHMpOBaHHOE 3aHATHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJEpPKAHUE

Onepanunn ¢ | (comep:kaHHe NPHUKJIATHOIO MOAYJIs)

MHOK€CTBaMU Onepaunyu ¢ MHOXECTBaMU. PelleHue NpuKIaaHbIX
3a1a4 2
[IpakTrueckoe 3aHsTHE

Tema 12.3 Coneprkanue yueOHOT0O MaTepuasa

I'padst [Tonsarue rpada. Ces3ubliit rpad, nepeso, nuki rpag Ha
IIJIOCKOCTH 4
[IpakTuyeckas pabora

Tema 12.4 CopepxaHue yaeOHOTO MaTepualia

Pemenne 3anau. | Omepanmn ¢  MHOXecTBamu. OIUCaHHE peaTbHBIX

MHoxkecTBa, CUTyaIui ¢ MOMOIIbI0 MHOXKECTB. [Ipumenenue rpados

I'pader u  wux 2

MMPUMCHCHUC

K pCHICHUIO 3a/1a1

KonrponsHas padota




Paszpnen 13. 26

DJ1eMeHTBI

KOMOMHATOPHUK

U, CTATHCTHKH

U TeopHuu

BEpPOSATHOCTEM

Tema 13.1 Coneprxanue yueOHOTro MaTepuana

OcHoBHbIE [lepecTaHoBKH, pa3MeEIIEHUs, COUETAHMSL.

MTOHATUS 4

KOMOHWHATOPHUKH KomOunmnpoBanHoe 3aHsTHE.

Tema 13.2 Coneprkanue yueOHOTro MaTepuaa

CooOrITHE, CoBMeECTHBIE M HECOBMECTHBIC COOBITHS. Teopemsbl O

BEPOSTHOCTh BEPOATHOCTH CYMMBI COOBITHIA. Y CITOBHAsI BEPOSATHOCTb.

COOBITHSI. 3aBUCHMBIE M HE3aBHCHUMBIE COOBITHS. TeopeMbl O

Cnoxenue U | BEpOSITHOCTU MPOU3BEICHUS COOBITH. 4 OK-01

YMHOKEHUE Kom6unupoBanHoe 3aHstue ’

BEPOSTHOCTEH OK-02,

OK-03,

Tema 13.3 IIpodeccuoHaTbHO-OPHEHTUPOBAHHOE  COJdEPIKAHUE OK-04

BeposiTHOCTE B | (coaep:kaHUe MPUKJIATHOTO MOIYJIA) OK-0 5’

npodeccronans | OTHOCHTENbHA YacTOTa COOBITHS, CBOWCTBO €€

HBIX 3a7]a4ax YCTOWYHBOCTH. Cratuctuueckoe ornpeaeneHue
BepOSATHOCTH. OIIeHKa BEPOSTHOCTH COOBITHS 4
[IpakTrueckoe 3aHsATHE

Tema 13.4 Copepxanue yaeOHOTO MaTepuaia

JuckpeTrHas Buapl ciyuaiinbix BennunH. OnipeaeneHue TUCKPETHON

ciay4JaitHas CIy4YallHOM  BEJMYMHBI.  3aKOH  pachpeaesieHus

BEJINYUHA, JUCKPETHON Clly4ailHOM BenuyuHbl. Ee ducioBbie 4

3aKOH €€ | XapaKTepUCTUKU

pacnpenenenust | KomOuHUpOBaHHOE 3aHATHE

Tema 13.5 Copepxanue yaeOHOTO MaTepualia

3agauu Bapuanuonssiii psia. [1oauron 4actotr u rucrorpamma.

MaTeMaTH4ecKo | CTaTUCTUYECKUE XapaKTEPUCTUKH psga HaOII0JaeMbIX

M CTaTUCTHKH JAHHBIX
KoMOUHHUpOBaHHOE 3aHATHE 4

Tema 13.6 IIpodeccnonaLHO-OPUEHTUPOBAHHOE  COJIepP:KaHUe

CocraBienne (coaep:xaHue MPUKJIATHOTO MOXYJIA)

TabIunI u | [lepBuunas o0OpaboTKa CTAaTUCTUYECKUX  JaHHbIX.

quarpamMMm  Ha | 'paduueckoe  ux  mpezacrasinenue.  Haxoxknenue

MIPaKTHKE CPEeIHUX XapaKTePUCTHUK, HAOIIOAAEMbIX JTaHHBIX 4
[TpakTHyeckoe 3aHsATHE

Tema 13.7 Coneprxanue yueOHOTO MaTepuaa

Pemenne 3agau. | DnemenTsl komMOmHaTOpHKH. CoOOBITHE, BEPOSTHOCTD

DJIeMEHTHI coObITHsA. CITO)KeHHE M YMHOXEHUE BEPOSITHOCTEH

KoMOMHaTopukn | KontponsHas pabora 2

, CTaTHUCTUKU U
TEOPHUH




BEPOSATHOCTEMN

Pa3zpen 14. 29

YpaBuenus u

HepaBeHCTBA

Tema 14.1 Copneprxanue yueOHOro MaTepuana

PaBHOCMIIBHOCT | PaBHOCHMIIBHOCTH ypaBHEHUU 5 HEPABEHCTB.

b ypaBHeHMH U | Onpenenenus. OCHOBHBIE TEOpPEMBl PABHOCHIIBHBIX

HEPaBEHCTB. Iepexosiax B YpaBHEHMSIX W HepaBeHcTBax. OOmiue 4

OOmume MeToabl | METO/BI pPEIICHHsS YPaBHEHHM: MEPEeXoJ OT PaBEeHCTBA

pelieHus (GYHKIMI K paBEHCTBY apryMEHTOB Jii MOHOTOHHBIX OK-01,
(GYHKLIMH, METOJ pa3jIokKEeHHUs Ha MHOMKUTEIH, METOJ OK-02,
BBCJICHHS HOBOW TEPEMEHHOH, (PYHKIIMOHAIHHO- OK-03,
rpaduuecKkuit MeTox OK-04,

OK-05,

KombOunupoBanHoe 3aHstue OK-06

Tema 14.2 Copepxanue yaeOHOTO MaTepualia

I'padmaeckuit OOmme MeToNbl peIlIeHUs HEPAaBEHCTB: NEPEXOHd OT

METOJ, PEIICHMS | CpaBHEHUS 3HAYCHHH (DYHKIIMI K CpaBHEHHUIO 3HAYCHUN

YPaBHEHHH, apryMEHTOB  JUIi MOHOTOHHBIX (YHKIMH, MeTOoJ

HEPABEHCTB UHTEPBANIOB, (PYHKIHOHATbHO-TpPAaQUUECKUII  METOJ. 4
['padmyeckuit  MeTON  pelleHUs  ypaBHEHHH |
HEPABEHCTB
Kom6unupoBanHoe 3aHstue

Tema 14.3 CopepxaHue yaeOHOTO MaTepuaia

YpaBHeHus Onpenenenne  moayiss. PackpeitTue  Moayisa 1O

HEPaBEHCTBA ¢ | ompenenenuto. [IpocTeiime ypaBHEeHUsT 1 HEPaBEHCTBA

MOJlyJIEM ¢ moxyneMm. IIpuMeHeHrne paBHOCWIIBHBIX IIEPEXOJI0OB B 4
ONpECIICHHBIX THUIAX YPAaBHEHUH M HEPABEHCTB C
MOJlyJIEM
Kom6unmnpoBanHoe 3aHstue

Tema 14.4 Coneprkanue yueOHOT0O MaTepHaa

VYpaBHeHHss M | 3HAKOMCTBO ¢ mapaMmeTpoM. IIpocTeiimme ypaBHEHUS U

HEPABEHCTBA C | HEPaBEHCTBA C MapaMeTPOM 6

napaMmeTpamMu KombOunupoBanHnoe 3aHstue

Tema 14.5 IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJEP:KaHUE

CocraBiieHue U | (cogepikaHue MPUKJIATHOTO MOTYJIs)

pelieHne Pemienne  TeKCTOBBIX  3aAay  IPOQPECCHOHATIBHOIO

npodecCcHoHaNb | cojepKaHus 9

HBIX 3a1a4 ¢ | [IpakTudeckue 3aHATHS

MIOMOUIBIO

YpPaBHEHUU

Tema 14.6 Coneprxanue yueOHOTO MaTepuaa

Pemenne 3agau. | OOmme MeTonbl pEUICHUsT YpaBHEHUH. YpaBHEHHS |

YpaBHEHUs M | HEPABEHCTBA C MOJYJIEM U C TTapaMeTpaMu

HepaBeHCTBa [IpakTrueckoe 3ansTHE 2

IIpomexyTouynas arrecTanus (JK3aMeH) 6

Bcero:

340




3. YcioBus peaju3anuy NporpaMMbl y4eOHON TUCHMILUIHHBI

3.1. Jlas peanu3anvu NPOrpaMMmbl y4eOHOHl JUCHUILUIMHBI TPEeIyCMOTPEHBI CJeAylolIue
crenuaJbHble MIOMeIeHHs
Kabuner MmaTeMaTHKH, OCHAILIEHHBIH 000pY/JOBaHUEM:

MOCaJOYHBIC MCCTA MO KOJIMUCCTBY 06yqa10Luch;1; pa6oqee MCCTO IIPCIIogaBaTeClIsA; 1O0CKa,
TCXHUYCCKUMHU CPEACTBAMU 06y‘-I€HI/IHI HHTCPAKTUBHAA nocxa/ OKpaH, IPOCKTOP, KOMIIBIOTCP
C BBIXOJJOM B CE€Th I/IHTepHeT; Hariis1iIHO-pasgaTOYHbIMHA U y‘le6HO-HpaKTI/I‘IeCKI/IMI/I MaTrcpuajiaMu.

ITomemenue Ne - 508,
CTOJEI — 14 miT.,
CTyJIbs - 28 WIT.,
CTOJI U CTYJI Ipenojasarens — 1 mwr.,
TpuOyHa — 1 .,
JIOCKa MeioBas — 1 miT.,
WHTEPAaKTHBHAS JI0CKa B KOMIUIEKTE C TPOEKTOpOM — | mmiT.
y4eOHO-HATJISATHbIE TTOCOOUS - B 3JIEGKTPOHHOM BUJIE,

3.2. UuopmannoHHoe o0ecneyeHne peain3auuu NporpaMmbl
3.2.1. OcHOBHBIC MEYATHbIC W 3JEKTPOHHbIC W3JIAHHUSA

1. Boeomonos, H. B. MaremaTtuka. 3agaun ¢ PEIICHUSMU : y4eOHOE MOCOOHME NSl CPEeTHETO
npodeccuoHanbHoro oopaszosanus / H. B. boromonos. — 2-e u3n., ucrnp. u gon. — Mocksa :
WznarensctBo FOpaiit, 2023. — 755 ¢. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-
5-534-16211-0. — Texkcr : anekrpoHHbIi // Obpa3oBarenbHas miardopma FOpaiit [calT]. —
URL: https://urait.ru/bcode/530620

2. bocomonos, H.B. Anrebpa W Hayama aHanmm3a: y4eOHOE TMMOCOOWe IS CpPEIHEro

npogeccuoHanbHoro obpazoBanusa / H. B. boromonos. — Mocksa : N3garensctBo HOpair,
2023. — 240 c. — (ITpodeccuonansHoe odpazoBanue). — ISBN 978-5-534-09525-8. — Tekcer
AIIEKTPOHHBIN // O6pasoBarenbHas iatdopma IOpaiit [caiiT]. —

URL: https://urait.ru/bcode/511954
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i

OK-01, Ymenusn: O1eHKa «5» - «OTIMYHO» cTaBUTCA, | OlleHKA

OK-02, - YMETb OTIEPHPOBATH €CIIi 00YyYaIONTUIICS TTOJTHO U3JIaraeT | pe3yIbTaToB

OK-03, TIOHATHSAMHM: CTETICHb YHCIIA, MaTepuall (0TBE4aeT Ha BOIPOC), YCTHOI'O

OK-04, . JIaeT MPaBUILHOE OMPEACIICHUE omnpoca
jorapudM 4ucia; yMCHHE .

OK-05, OCHOBHBIX IOHATHI; 0OHAPYKUBAET

OK-06, BHHOHH{TB BBIMHUCIICHUC MMOHUMAaHWE MaTepuasa, MOXKET

OK-07 3HAYCHHI U PEOOPa3oBaHUs 000CHOBATh CBOM CY KICHHS,

BBIPA)KEHUH CO CTENECHAMH U
aorapugmamu,
npeoOpa3oBaHus IPOOHO-
palMoHaTBHBIX BBIPAXKCHUH;
- YMETb ONIEpUPOBATh
MOHATUSAMU: pallMOHAJIbHBIE,
uppalyoHalbHbIE,
NoKa3aTebHbIC, CTETIEHHBIE,
JorapupmMuIEcKue,
TPUTOHOMETPUYECKHE
ypaBHEHHsSI 1 HEPABEHCTBA, X
CHCTEMBI;

- YMETb OIIepPHPOBATH
MOHATUAMU: (PyHKIUS,
HenpepbIBHas PpyHKIMS,
MIPOU3BOJIHAS, TepBOOOpa3Hasl,
OTIpeIeIEHHbI HHTErpal;
YMEHHE HaXOIUTh
MIPOU3BOJIHBIC AIIEMEHTAPHBIX
(GYHKIHNA, HCTIONB3Y S
CTIpaBOYHBIC MAaTEPHAJIBI;
HCCIIEIOBATh B MPOCTEUIIINX
cinyvasx GyHKIUA Ha
MOHOTOHHOCTb, HAXO/AUTh
HauOoJIbIINE U HAUMEHbBIIINE
3Ha4YeHUs1 QYHKIUN; CTPOUTH

MIPUMEHUTH 3HAHUS HA MPAKTHKE,
MIPUBECTH HEOOXOMMEBIEC IPHUMEPHI
HE TOJIBKO U3
y4eOHHKA, HO ¥ CAMOCTOSITETTEHO
COCTaBJICHHbBIE; M3JIaraeT MaTepual
MOCJIEIOBATEILHO U MPABUIIBHO C
TOYKH 3pEHHS] HOPM JIUTEPATypPHOTO
SI3bIKA.

Ouenka «4» - «XOpOIIO»
CTaBUTCS, €CIIA OOYUAIONIHIACS JaeT
OTBET, YJIOBJIECTBOPSIIOIINNA TEM ke
TpeOOBaHUSM, YTO U JUISI OIICHKH
«OTJIMYHO», HO JloMycKaeTr 1-2
OLINOKH, KOTOPBIE CaM ke
WCIIPABIIACT, U -2 HEIOUETOB
MOCIIEI0BATEILHOCTH U SI3BIKOBOM
o OopMIICHHN U3TaraeMoro.
Orenka «3» -
«yJOBJIETBOPUTEILHO» CTAaBUTCS,
ecn o0yJaromuiicss oOOHapy>KUBaeT
3HaHHUE ¥ TOHUMAaHHUE OCHOBHBIX
MOJIOKEHUN JTaHHOM TEMBI, HO
U3JIaraeT MaTepuas HeToJIHO U
JIOTMyCKaeT HETOYHOCTH B
ONPEACIICHUN TOHATUIA WU
(bopMyIHUpOBKE MPaBUII;, HE YMEET
JOCTaTOYHO ITyOOKO U
J0Ka3aTeIbHO 000CHOBATH CBOU
CYKJICHUS U TIPUBECTU CBOU
MIPUMEPHI; 3JIaraeT MaTepual



https://urait.ru/bcode/517007

rpauKyu MHOTOYJICHOB C
WCTIOJIH30BAHUEM alllapaTa
MaTeMaTUYEeCKOTO aHAJIH3a;
MIPUMEHSATh IPOU3BOAHYIO IPU
pellIeHNH 3a1a4 Ha IBU)KEHUE;
pemaTb MpakTUKO-
OpPHEHTUPOBAHHbIC 3a/1a41 Ha
HauOOJIbIINE U HAUMEHBILINE
3HA4YeHHUs1, HA HAXOXKJICHHUE
MyTH, CKOPOCTH U YCKOPEHHUS;
- YMETb peniaTh TeKCTOBBIC
3a/1a4¥ pa3HbIX TUIOB (B TOM
quciie Ha IPOLIEHTHI, 10JIU U
4acTH, Ha IBI)KCHHE, padoTy,
CTOMMOCTh TOBapOB U yCIyT,
HaJIOTH, 3a/1a4M U3 001aCTH
yIpaBJIeHUS TUYHBIMUA U
ceMeWHbIMU (PMHAHCAMM);
COCTABJIATH BBIPAKEHMUS,
ypaBHEHHsI, HEPAaBEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO 331a4H,
HCCIIEZI0BATh M10JIy4YE€HHOE
peleHe U OLEeHUBATh
MPaBJONO0I00HOCTh
pe3yJIbTaToB;

- YMETb ONIepUPOBAThH
MOHATHUSIMH: CpElTHEe
apudmeTnyeckoe, MeIuaHa,
HauOoJIbllIee U HAUMEHbIIIEE
3Ha4YeHHUs, pa3Max, Aucrepcus,
CTaHJAPTHOE OTKJIOHEHHE
YHCIIOBOTO HabOpa; yMEeHUe
U3BJICKaTh, UHTEPIPETHPOBATH
uHpOpMaIIHIO,
MPEJCTAaBICHHYIO B Ta0IUIaX,
Ha JuarpaMmmMax, rpapukax,
OTPaXKaroIyIO CBOKWCTBA
peanbHBIX MIPOLECCOB U
SBJICHUI; TIPEACTaBIISATh
MH(OPMALIHIO C TTOMOLIBIO
TaOJIMI U AUarpamu;
UCCIIEZIOBAaTh CTATHCTUYECKHE
JIaHHBIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprIecKuX
METOIOB U 3JICKTPOHHBIX
CPEICTB;

-yMETh BHIOUpATH

HETIOCIIEI0BATEIHHO U IOy CKaeT
OLIMOKH B SI3bIKOBOM O(hOpMIIEHUN
U3JIaraeMoro.

Onenka«2y -
«HEYIOBJIETBOPUTEIHHOY CTaBUTCH,
ecay o0yJarouiics oOOHapyKUBaeT
He3HaHue OOJbIIel YacTH
COOTBETCTBYIOIIETO BOIIPOCA
JOITyCKaeT OUIMOKU B
(hOpMYJITHPOBKE OTIPEICIICHUN 1
MPaBHJI, HCKKAIOIINE UX CMBICI,
0ecropsSI0YHO U HEYBEPEHHO
U3JIaracT MaTepHall.

OneHka «2» oTMEUaeT TaKue
HEJIOCTaTKH B OATOTOBKE, KOTOPHIE
SIBJISIFOTCSL CEPHE3HBIM
NPETSTCTBUEM K YCTICITHOMY
OBJIaJICHUIO TIOCIIE Ty FOIITIM

MaTepHaIOM.
«5» - 85-100% BepHBIX
OTBETOB
«4» - 69-84% BepHBIX
OTBETOB
«3» - 51-68% BepHBIX
OTBETOB

«2» - 50% un menee

OneHka «5» - «OTJIMYHO»
BBICTaBJISIETCS 00YYaIOIIEMYCsl, €CITU
JEMOHCTPUPYIOTCSl BCECTOPOHHEE,
CHUCTEMaTHYeCKoe U IiIy0oKoe
3HaHUE y4eOHOro MPOrpaMMHOIO
MaTepuaina, CaMOCTOSITEIbHO
BBITTOJTHUBIIMI BCE
IIPEeyCMOTPEHHBIE IPOIPAMMOi
3a71aHusl, TITyOOKOYCBOMBILHI
OCHOBHY!IO U JIONIOJTHUTENBHYIO
JUTEPATypPy, PEKOMEHI0BAHHYIO
MPOrpaMMO¥, aKTHBHO PaOOTaBILIUIA
Ha MPaKTUYECKUX, CEMUHAPCKHUX,
71a00paTOPHBIX3AHATHUSAX,
a30MpAOIINNC B OCHOBHBIX
HAyYHBIX KOHLENIUAX 110
M3y4aeMOU JUCUUIUIAHE,
IIPOSIBUBIINN TBOPYECKUE
CIOCOOHOCTH U HAyYHBIH  MOJIXOJ
B [IOHUMAHUU U H3JI0XKEHUU
y4eOHOro MporpaMMHOI0 MaTepuma,
OTBET OTJIMYAeTCd OOTraTCTBOM U
TOYHOCTBIO UCIIOJIb30BAHHBIX
TEPMUHOB, MaTepUaJl U3J1aracTcs
MOCJIEA0BATEIBHO U JIOTUYHO.
Onenka «4» - «xopoo»
BBICTABIISICTCS 00yYaIOIIEMYCsl, €CITU
JEMOHCTPUPYIOTCS JOCTaTOYHO

Orenka
pe3yIbTaTo
B
TECTUPOBAH
us

Ouenka
pe3yJbTaToB
muddepeHtn
UPOBAHHOTO
3auera




MOAXOIALINI METOA ISt
pelIeHns 3a/1a4k; IOHUMaHue
3HAYUMOCTHU MaTEMaTHKHU B
U3y4YEHUH NIPUPOJIHBIX U
0O0IIIeCTBEHHBIX TPOIECCOB U
SBJICHUI; yMETh PaclO3HaBaTh
MIPOSIBJIICHUE 3aKOHOB
MaTeMaTHKHU B UICKYCCTBE,
YMETb IPUBOJIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITHI
POCCUICKON U MUPOBOU
MaTeMaTH4ECKOW HAyKH;

- YMETb ONIEPUPOBATh
MOHATUSAMM: CIIyYalHBIN OIBIT U
cilydaifHoe cOObITHE,
BEPOSITHOCTb CITy4aifHOTO
COOBITHS; YMEHHE BBIYUCIISAT
BEPOSITHOCTH C UCIIOJIb30BAHNEM
rpadM4eCcKUX METO/IOB;
MPUMEHSTH (POPMYJIBI CIOKEHUS
U YMHOKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIC (DAKTHI U
(opMyJIBl IpU pELIeHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4aiHBIMHU
BEJIMYMHAMU; YMEHHE
MPUBOJIUTH IPUMEPDI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
quces B IPUPOJHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETb ONIepUPOBATh
MOHATUSMU: TOUKA, IpsAMas,
IJIOCKOCTB, IPOCTPAHCTBO,
JBYI'PaHHBIN yTOJI,
CKpEIIMBAIOIINECS MIPSIMBIE,
napajiebHOCTh U
NEePIEHAUKYISIPHOCTh NPSIMBIX U
IJTIOCKOCTEH, YTOlI MEXITY
NPSIMBIMH, YTOJI MEXTy MPSIMOI
U TIOCKOCTBIO, YTOJl MEKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOUYKH J10 IIJIOCKOCTH,
PacCcTOSIHUE MEXTy PSMBIMH,
paccTOsIHUE MEXTY
IUIOCKOCTSIMU; YMEHHE
HCIOJIb30BATh NP PEIICHUU

MOJIHOE 3HAaHHE y4eOHO-
MPOrPaMMHOTO MaTepuaia, He
JIOTYCKAIOIIUI B OTBETE
CYIICCTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENIHO BBITIOTHUBIINH BCe
IIPEeyCMOTPEHHBIE IPOIPAMMOi
3aJ]aHHs, YCBOMBIIUN OCHOBHYIO
JTUTEPATyPy, PEKOMEHI0BAHHYIO
MIPOrpamMMoi, aKTUBHO pabOTaBIIHIA
Ha MPAKTUYCCKUX, CEMHUHAPCKUX,
1a00paTOPHBIX 3aHATHSIX,
MOKA3aBIINK CUCTEMATUYECKUI
XapakTep 3HAHUU 0 TUCIUILTHHE,
JIOCTATOYHBIN JIJIS1 TalibHEUIIEN
yueObl, a TAKXKE CIIOCOOHOCTh K
HX CAaMOCTOSITETEHOMY
TMIOTIOJTHEHUIO.

Onenka «3» -
«YAOBJIETBOPUTEIHLHOY
BBICTABIISIETCSA 00yJAIOIIEMYCsl, €CITH
JIEMOHCTPUPYIOTCS 3HAHUS
OCHOBHOTO Y4€OHO- MPOTPAMMHOTO
MaTtepuaina B 00bEme,
HEOOXOTUMOM IS TaTbHEHTIICH
yueObl U MPENICTOAIICH PabOThI MO
npod)eCCrd, He OTITHYABIIANCS
AKTUBHOCTHIO Ha IPAKTUYECKUX
(ceMuHapCcKUX) U J1aOOPATOPHBIX
3aHATHUSX, CAMOCTOSTETTHHO
BBITIOJTHUBIINI OCHOBHBIE
MIPeyCMOTPEHHBIE TPOrpaMMOit
3aJ1aHus, OJHAKO JTOITY CTUBIINI
MOTPEUTHOCTH MPU UX BBHITTOTHEHUU
Y B OTBETE HA IK3aMEHE, HO
oOJagaronuii HeoOX0IUMBIMHA
3HAHUSMH JUI1  YCTPaHCHHS MO
PYKOBOJICTBOM TIperoiaBaTess
HanboJlee CyIIeCTBEHHBIX
MOTPELTHOCTEM.

Onenka «2» -
«HEYIOBJIETBOPUTEIHHO
BBICTaBJISICTCS O0YUAIOIIEeMYCsl, €CITH
0OHapyKMBAIOTCSI TTPOOETIHI B
3HAHUSAX WM OTCYTCTBHE 3HAHHMA
[0 3HAYUTEIIBHOW YacCTH
OCHOBHOTO y4eOHO-
MIPOrpaMMHOTO MaTepuana, He
BBITIOJIHUBIIIEMY CAMOCTOSITEITEHO
MpEeAYCMOTPEHHBIE MPOrPaMMON
OCHOBHBIE 3aJIaHUsI, JOITYCTUBIIEMY
MPUHLIMIIAATIbHBIE OUINOKH B
BBITIOJTHEHUH MTPETy CMOTPEHHBIX
MpOrpaMMoOi 3aIaHUM, HE
0TpaboTaBIIEMy OCHOBHBIC

Ornenka
pe3yabTaToOB




3aJa4 U3yueHHbIe (PaKThI U
TEOpPEMBI IIJIAHUMETPUU; YMEHUE
OLIEHMBAThH pa3Mepbl OOBEKTOB
OKpY’KaIOLIEero MUpa;
- YMETb ONIEPUPOBAThH
MOHATUSIMHU: MHOTOTPaHHUK,
ceueHHe MHOIOrpaHHHKa, KyO,
napajuiesienunes, npusma,
nupamuaa, Gurypa u
MIOBEPXHOCTb BpalllEHUs,
WIAH]P, KOHYC, map, cdepa,
ceueHMs (pUTYpBHI BpallleHUs,
IJIOCKOCTB, Kacaromasicst chepsl,
LWINHAPA, KOHYCA, MJI0IIab
MOBEPXHOCTU MUPaAMHU/IBL,
MIPU3MBI, KOHYCa, LIWIMH/PA,
wiomazas chepsl, 00beM KyOa,
IIPSIMOYTOJIBHOTO
napasjuiesenune1a, TupaMubl,
MPU3MBI, HWIMHIpPA, KOHYCA,
mapa; yMeHue u300paxxath
MHOTOI'PaHHUKH U TIOBEPXHOCTH
BPALLEHUS, X CEUEHHS OT PYKH,
C TIOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE;
yYMEHHE pacro3HaBaTh
IIPaBUJIbHBIE MHOTOTPAHHUKHY;
YMETb OIIEpUPOBATh
MOHATUSMU: JIBUKECHUE B
IIPOCTPAHCTBE, MOAOOHbIE
(burypsl B IpOCTpaHCTBE;
HCII0JIb30BaTh OTHOIIEHHE
IJIOIIAEH TOBEPXHOCTEN U
00BEMOB MIOAOOHBIX GUTYD TIPU
pelIeHNN 3a/1a4;

3HaHuA:

- OIIEpUPOBATh NOHATUSIMHU:
CJIy4alHBIN OIBIT U CIly4anHOE
cOOBITHE, BEPOSTHOCTD
CJIy4aifHOT'O COOBITHSI; YMEHHE
BBIYUCIISITh BEPOSTHOCTD C
MCTIOJIB30BaHNEM IpapUIecKux
METOJI0B; IPUMEHSATH (POPMYJIbI
CJIO’KEHUS U YMHOXKEHUS
BEPOSITHOCTEH,

MPAaKTUYECKHE, CEMUHAPCKUE,
1abopaTOpHbIE 3aHATHS,
JIOIyCKAIOIIIEMy CYIIIECTBEHHBIE
OLIMOKY MPH OTBETE, U KOTOPBIN
HE MOXET MPOJ0JKUTH 00ydeHHe
WIA TIPUCTYTHTH K
npodeccHOHATFHON AeATeNbHOCOE3
JOTIOTHUTEIIHHBIX 3aHATHH O
COOTBETCTBYIOIIEH TUCIHUITIIIHE.
Onenka «5» - «OTIMYHO»
BBICTaBJISIETCS, €CITH O0YYarOIIUHCs
UMeEeT ITyOOoKHe 3HaHUS y4eOHOTro
MaTepuaa 0 TeMe
MPAaKTHYECKON pabOThI, TOKA3bIBACT
YCBOEHHE B3aMMOCBSI3U OCHOBHBIX
MIOHSATHH, UCIIONB3YEMBIX B padoTe,
CMOT OTBETUTh Ha BCE
YTOUHSIIOIINE U JOTIOJTHUTEIbHBIC
Bonpockl. OOyyvaronmiics
JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepHaa 1o TeMe MPaKTUIECKON
paboThl, onpeaessieT
B3aUMOCBSI3UMEXKTY TIOKA3aTEIISIMU
3a1a4u, Ja€T MPaBUIbHBIAAITOPUTM
peIIeHus, OTIpeeNsieT
MEXTUCIUIIITMHAPHBIE CBSI3U 1O
YCIJIOBHUIO 3aJ[aHMSL.
OueHka «4» - «XOpOIIO»
BBICTABJISIETCSA, €CJIM 00YJaArOIIHIACS
noKasall 3HaHHe y4eOHOTro
MaTepualla, yCBOUI OCHOBHYIO
JUTEPATypy, CMOT OTBETHTh MOUYTH
IOJIHO HA BCE 3aJ]aHHBIE
JOTIOTHUTEIHHBIE u
YTOUHSIOIINE BOIPOCHL.
OOyuaronuiicst IEMOHCTPUPYET
3HAHMS TEOPETUIECKOTO U
MPAKTUYECKOr0 MaTepuaa Mo TeMe
MPaKTHYECKON padoThl, 1Oy CcKast
HE3HAUUTENIbHbIE HETOYHOCTU MpHU
pelIeHNH 3334, UMes HETIOJIHOE
MMOHUMaHUE MEXTUCIUITTMHAPHBIX
CBsI3€H PH NMPaBUILHOM BBIOOpE
JITOPUTMA pEUICHHUS 3a/1aHNUS.
OneHka «3» -«yJI0BIETBOPUTEILHO
BBICTaBJISIETCS, €CITU 00yYaroIuics
B 11€JIOM OCBOMJI MaTepHa
MPaKTU4YEeCKON pabOThI, OTBETHII HE
Ha Bce
YTOYHSIIOIIUE U TOTIOJTHUTEIbHBIE
Bonpockl. OOyyaromuiics
3aTpyAHSAETCS C IPaBUIILHOM
OLICHKOM ITPEII0KEHHOMN

BBITTOJTHEHU
s
MPAKTUYECK
ol paboThI




KOMOMHATOpHbIE (DAKTHI U
(hopMyIIBI TIPU pEIICHUH 33134,
OLICHUBATh BEPOSITHOCTH
peaTbHBIX COOBITHIA;
3HAKOMCTBO CO CITy4aliHbIMHU
BEJIMYMHAMU; YMEHHE
MIPUBOAUTH IIPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX
qrces B IPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSX;
- ONEepUPOBATH MOHATHIMHU:
TOYKa, psiMasi, MI0CKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN
yToJl, CKpeIIrBarouecs
IpsIMble, NapaIeIbHOCTh U
NEePIEHANKYISIPHOCTb MPSIMBIX
U IIJIOCKOCTEM, YIol MEXAY
MPSIMBIMH, YTOJ MEXTY
MIPSIMOM M TUIOCKOCTBIO, YIOJI
MEXy IUIOCKOCTSIMH,
paccTosiHuEe OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHUE MEXTY
IUIOCKOCTSIMHU; YMEHHE
WCTIOJIb30BATh NP PEIICHUH
3aJa4 U3yueHHbIe (PaKThI U
TEOPEMBI IJITAHUMETPUH;
YMEHHE OLICHUBATh pa3MeEphI
00BEKTOB OKPYKAIOIIEro MUPA;
OIIEpPUPOBATH MOHATUAMU:
JBM)KEHHUE B IIPOCTPAHCTBE,
o100HbIE PUTYPHI B
MIPOCTPAHCTBE; UCTIOIb30BATh
OTHOILIEHUE IIOLaAeH
MOBEPXHOCTEH U 00HEMOB
o100HBIX (puryp npu
pEeILIeHNH 3a/1a4;
- BBIYUCIIATH T€OMETPUYECKHE
BEJIMYUHBI (JUIMHA, yTOJ,
IUI0IIA/Ib, 00BEM, TIIOIIAb
MIOBEPXHOCTH), UCHOJIB3Y I
U3y4eHHbIE (POPMYIIBI U
METO/IBI;
- ONEepUPOBATH MOHATHIMHU:
MpsIMOYTOJIbHAs cUCTEMa
KOOp/AMHAT, KOOPANHATHI
TOYKH, BEKTOP, KOOPAUHATHI

3aJ1a4u,1a€T HEMOJHBIN OTBET,
TpeOyoluil HABOISAIINX BOMPOCOB
MperoiaBaTelis, BEIOOp alropuTMa
pelieHus 3a/1a4d BO3MOXKEH TpH
HABOJSIIIUX BOIIPOCAX
npenoaasatesns. OueHka«2y -
«HEYIOBIIETBOPUTETIHHOY
BBICTABJISIETCSA 00yYAIOIIEMYCsl, eCITn
OH UMEET CYIIECTBEHHBIE MTPOOETIBI
B3HAHHSIX OCHOBHOTO YU4E€OHOTO
MaTepualia MpakTUIecKoil paboThI,
KOTOPBIN ITOJIHOCTBIO HE PACKPBUI
CoJlep’KaHue BOIMPOCOB, HE
CMOTOTBETUThH Ha YTOUHSIOIINE U
JIOTIOTHUTEIHHBIC BOTIPOCHI.
OOyuaromuiicst 1aét
HEBEPHYIOOLIEHKY CUTYAIIUH,
HETPAaBUIILHO BHIOMPAET aIrOpUTM
JIEUCTBUI.

OrneHka «5» - «OTIIMIHOY
BBICTABJISIETCS, €CIIA TAETCS
KOMILIGKCHAsT  OIICHKA
MPEUIOKEHHOW CUTYaIUH;
JEMOHCTPHUPYIOTCSl TITyOOKHE
3HaHUS TEOPETUYECKOT0 MaTepuaia
U YMEHHE MX TPUMEHSTH;
MocJeIoBaTeIbHOE, TPABUILHOE
BBITIOJTHEHUE BCEX 3a/IaHUI; YMEHHE
000CHOBAaHHOM3IAraTh CBOU MBICIIH,
JIeJIaTh HEOOXOIMMEIC BBIBOJIEI.
OueHka «4» - «XOpOIIO»
BBICTABJISICTCS, SCIIA JTACTCS
KOMILJIEKCHAS OIIEHKA
MPEIVIOKEHHON CHUTYallUH;
JIEMOHCTPUPYIOTCS TITyOOKHe
3HAHUS TEOPETUUECKOT0 MaTepuaia
U YMEHHE MX TMPUMEHSITH;
MOCJIEI0BATEIBHOE, IPABUIILHOE
BBITOJIHEHHE BCEX 3aJaHMUM;
BO3MOXKHEI CIMHUYHBIC OIIHOKHU,
WCIIPABIIIEMBIE CAMUM
CTYJIEHTOMITIOCJIE 3aMEYaHUSI
MpemnoiaBaTelisi; yMeHHe
000CHOBAaHHO U3JIaraTh CBOU
MBICJIH, JAelaTh HEOOXO0IUMEIE
BBIBOJBI.

OneHKa«3»- «yIOBIETBOPUTEIBHO»
BBICTABIISIETCSA, €CIIU CTYACHT
JIEMOHCTPHUPYET 3aTPyAHECHUS C
KOMIIJICKCHOM OIICHKOM
MPEIIOKEHHON CUTYALNH;
HEMOJIHOE TEOPETUYECKOE
o0ocHOBaHHUE, TpeOyroIIee
HABOJISILIUX BOIIPOCOB

Orenka
pe3yJIbTaTo
B pECIICHUS
CUTYaIlMOHH
BIX 33724

OrneHka
pe3yIbTaToB
u
MMMCbMEHHO
TO orpoca




BEKTOpA, CKAJISIPHOE
MIPOU3BEACHUE, YTOI MEXTY
BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHHE BEKTOpa Ha
YHCII0; HAXOJAUTH C TIOMOIIIBIO
M3YYEeHHBIX (popmyT
KOOPJUHATHI CePeIHbBI
OTpE3Ka, PACCTOSTHUE MEKITY
JBYMS TOUKAMU;

-yMeTb BBIOMPATH MOAXO SN
U3YYCHHBIN METOJ ISl PEIICHUSI
3a/1a4n, paclo3HaBaTh
MaTeMaTH4eckue GaKkThl U
MaTeMaTH9eCKHe MOJICIH B
NPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHHSIX, B HCKYCCTBE; YMEHHUE
[PHUBOJUTH IPHMEPHI
MaTeMaTHYeCKUX OTKPBITUH
poccuiicKkoil 1 MUPOBOI1
MaTEeMaTU4YECKON HAyKH

YMETh MMPOBOIUTH
uccreoBanne QyHKINH;
-CBOOOJIHO OTIEPUPOBAThH
HOHATHSIMH: YETHOCTh (DYHKIIUH,
NEePUOAMYHOCTD (QYHKIINH,
OrpaHUYCHHOCTH (PyHKINH,
MOHOTOHHOCTH (DYHKIIHH,
SKCTpEeMYyM (yHKIIHH,

- BJIAJICTh 3HAHUSIMU
MOHATUIHOTO anmnapara:
NBUKEHHE, TapauIeTbHbINA
MEepPEeHOC, CHUMMETPHS Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, IPeoOpa3oBaHue
no1o0us, moto0HbIe GUTYPHI;
YMETb pacro3HaBaTh paBHbIE U
o1I00HBIE (PUTYPBI, B TOM
4uclie B IPUPOJIE, HICKYCCTBE,
apXUTEKType; YMETh
HCIOJIb30BaTh T€OMETPUUYECKUE
OTHOIIICHUS, HAXOAUTh
TreOMETPUUYECKUE BETMUHHBI
(nnvHa, yroi, miomaib,
00bEM) TP pEIICHUH 3a/1a4 U3
JPYTUX Y4eOHBIX IPEAMETOB U
W3 peabHOM KU3HMU.

MpernoaaBaTeis; BhIMOIHIET
3a[aHus MIPU TO/ICKA3Ke
MIperioiaBaTelst; 3aTpy IHACTCS B
(dhopMyTHpOBKe BBIBOIOB. OlieHKa
«2» - KHEYAOBIETBOPUTEIILHO»
BBICTABJISIETCS, €CNIM JlaHa
HETpaBUIIbHAS OLIEHKA
MPEAJIOKEHHON CUTYALINH;
OTCYTCTBYET TEOPETHUECKOE
00OCHOBAaHWE BBHITIOTHEHUS
3aJaHuH.

Onenka «5» - KOTIIMYHO»
BBICTaBJISIETCS, €CITU O0yUaroIuiics
BBITIOJIHWI paboTy 0e3 ommboK u
HEJ0YETOB, AOMyCTHI He Oolee
OJTHOTO HeJloueTa.

OueHka «4» - «Xopoio»
BBICTABJISIETCSA, €CITU 00YUYaIOIIHIACS
BBITIOJTHIIT PabOTy MOTHOCTBIO, HO
JOTYCTUJT B HEW He OoJiee oTHOM
Herpy0oit omuOKu U 0OTHOTO
HejoueTa, Win He 0oJiee IByX
HEJ0YETOB.

Onenka «3» -
«YAOBJIETBOPUTEIHLHOY
BBICTABJISIETCS, €CITU O0YUaIOITHICS
MIPAaBUIILHO BBHITOTHII HE MeHee
TIOJIOBUHBI PaOOTHI W
JOMyCTUII He Oojee IBYX IpyObIx
omMOOK, WM He 0oJee OgHON
rpy0oit 1 oHON HerpyOoit ommoOKu
H OJHOr0 HeaoyeTa, WM He Ooliee
IBYX-TPeX HETPYyOBIX OMIMOOK, UITU
OJTHOM HErpyOOl OMMOKH U TpeX
HE/I04ETOB, WU TIPH
OTCYTCTBUHOIIMOOK, HO TIPH
HAJIMYUU YETHIPEX-TISTH HEJ0UYETOB,
IUI0XO 3HACT TEOPETUYECKUNA
MaTepuall, JOMyCKaeT HCKaKEHUE
(axToB.

OrneHka «2» -
«HEYJIOBJIETBOPUTEIILHO
BBICTaBJISIETCS, €CITU 00yYaroIuics
JOITY CTHJT YHCIIO OUTHOOK U
HEJ0YETOB, IPEBOCXOIAIIEe HOPMY,
IIPU KOTOPOU MOXKET OBITh
BBICTABJIEHA OICHKA «3», WU
€CII TPABHIIBHO BBIITOJHUII MEHEe
TIOJIOBUHBI

paboTHI.




5. TunoBble KOHTPOJIbHBIE 3a1aHUA UJIX UHBIC yqeﬁﬂo-MeTouuqecmle MaTepualbl,

He00X0auMbIe /ISl OllCHUBAHUS CTeNeHH C(PpoPpMUPOBAHHOCTH KOMIIETEHIIMI B Ipoiecce

O0CBOCHHUA Y4eOHOM M CUUILTTHHBI

Kommiext KOHTPOJIBHO-OLCHOYHBIX CpPCACTB BKIHOYACT B cebst neaarorndcCKuc

KOHTPOJBbHO-USMECPHUTCIIbHBIC MaTCPUaJlbl, MIPECAHA3HAYCHHBIC JJIA OIPEACTICHUA COOTBCTCTBUA (I/IJ'II/I
HGCOOTBGTCTBI/I}I) HWHAUWBUIYAJIbHBIX O6pa3OBaTeHBHLIX JOCTIDKEHHI OCHOBHBIM IIOKa3aTelIsIM
PE3YJIBTATOB IMOATOTOBKH.

K sk3ameny gormyckarorcs 00ydaromuecs, CIaBIIie MPaKTUISCKUE 3aTaHMs.
DK3aMeH MPOBOJIUTCS MO PACTIMCAHUIO CECCUH.

5.1. IlepeyeHb BONPOCOB JI MOATOTOBKH K 3k3ameny (1 cemectp)

1.

10.

11

1 Kopan u crenenun. KopHu HaTypaidbHOM CTENEHHM M3 4Mcia U UX cBoiicTBa. CTemneHu c
paloHaIbHBIMU NOKAa3aTENAMHU, UX CBOMCTBAa. CTENEHU C JEeHCTBUTEIBHBIMH [10KA3aTEISAMU.
CBOliCTBa CTENEHHU C JEHCTBUTEILHLIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm uymcna. OcHOBHOe sorapudmuyeckoe TOXIECTBO. JlecATHUHbBIE U
HaTypanbHble Jorapudmel. [lpaBuma pgeiictBuii ¢ norapudmamu. Ilepexoq kK HOBoOMy
OCHOBAHHUIO.

[IpeoOpazoBanme  anreOpamueckux  BbIpakeHWi. [IpeoOpazoBaHue  palMOHAIBHBIX,
UppalMOHANIbHBIX CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTAPU(PMUIECKUX BBIPAKECHUH.

Pannannas mepa yrna. BpamarensHoe nsuxeHue. CHHYC, KOCUHYC, TAHI€HC U KOTaHT'€HC
qucia.

OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXKAECTBA, (opMyibl mpuBeneHusa. CUHYC, KOCHUHYC U
TQHI'€HC CYMMBbI M Pa3HOCTH ABYX YIoB. CHHYC M KOCHMHYC IBOMHOro yria. ©opmyiisl
nosoBuHHOro  yria. IIpeoOpa3oBaHuss CyMMbl TPUTOHOMETPHUYECKMX  (YHKIHMM B
MIPOM3BEICHUE U MIPOU3BEACHUS B CyMMYy. BhIpaxkeHne TpuroHoMmerpudeckux QyHKIHMHA uepes
TAHI€HC I[IOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHusl MPOCTEHIIMX TPUTOHOMETPUUYECKUX
BBIPAYKEHU.

[Ipocreiimme TPUroHOMETPUYECKHE ypaBHEHUs. PelieHne TpUroHoMeTpu4eCKuX ypaBHEHHMN.
IIpocreiiimme TPUTOHOMETPUYECKUE M HEPABEHCTBA. APKCHUHYC, apKKOCHHYC, apKTaHI'€HC
4yucIna.

@Oynkiun. O61acTh OmnpeAeseHns U MHOXKECTBO 3HAa4eHMH; TpapuK (QyHKLUHU, TOCTPOCHHUE
rpaduKoB QpyHKINI, 3aJaHHBIX PA3TUIHBIMUA CIIOCOOAMH.

CBoifcTBa  (YHKIMH:  MOHOTOHHOCTb,  YETHOCTb,  HEYETHOCTb,  OIPAaHHUYEHHOCTb,
NepUOTUIHOCTE. [IpOMEeXyTKHM BO3pacTaHUs W YyObIBaHHSA, HauOOJbIIee W HaWMEHBIIEE
3HA4YeHHUs, TOUKU FKcTpemyMma. ['paduueckas mHTepnpetauus. [Ipumepsl (QyHKIHOHANIBHBIX
3aBUCUMOCTEH B peajibHbIX MPOIECCaX U SIBICHUSX.

OO6patnble ¢ynknuu. OOnacTe ompenesneHuss M 00JacTh 3HaueHUl oOpaTHOM (yHKIUH.
I'padux oOpaTHO# QyHKITUH.

Onpenenenus GyHKIMHA, X CBONCTBA U TPaQUKH.

. OBpatHbIe TPUTOHOMETPUYECKHE (DYHKITHH.
12.

[IpeoOpa3oBanust rpadukoB. [lapamienbHbll NEepeHOC, CHUMMETpPUS OTHOCHUTENIBHO OCeH
KOOpJMHAT M CHUMMETpPHUS OTHOCUTENIbHO Hayaja KOOpPAMHAT, CUMMETPHUSI OTHOCHUTEIHHO
IpSAMOH y = X, pacTshKeHHE U CKaThe BAOJIb Ocei KOOpIUHAT.

5.2. IlepeyeHb BONPOCOB IJIA MOATOTOBKH K IK3aMeHY (2cemMecT)

[Tpumepsl MCHONB30BaHUS TNPOM3BOAHOM U1l HAXOXKIACHWS HAWIyYIIEro pELICHUS B
NPUKIAJHBIX 33/7a4ax. BTopas mpou3BonmHas, €€ TeOMETPHUECKU M (DU3HYECKHA CMBICIH.
[IpumeHeHHe TPOU3BOAHOM K MCCIEIOBAHUIO (YHKUIUH M HOCTPOCHHIO TpadUKOB.
Haxoxnenue ckopocTu Ajs Iporiecca, 3a1aHHOTo (hopMyIIoii u rpadukoM.



2. TlepBooOpa3nast u uHTrerpai. [IpuMeHeHHe ompeAeNeHHOr0 HWHTEerpana JUisi HaXOXACHUS
wiomanu KpuBosivHeHHoW Tpaneuuu. @Popmyna Heroorona—IJlelonuma. [Ipumepst
MPUMEHEHHUS UHTETpasa B (PU3UKE U TEOMETPHUH.

PaBHOCWIBHOCTD ypaBHEHUM, HEPABEHCTB, CUCTEM.

4. PauuoHanbHble, UPpPALMOHAIbHBIE, TTOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE YPAaBHEHHUS U
cuctembl. OCHOBHBIE NPUEMBI UX pEIICHUs (Pa3I0KEHUE HAa MHOXHTENHU, BBEIEHHE HOBBIX
HEHM3BECTHBIX, MTOJICTAHOBKA, TPahUUECKUI METO).

5. PaumoHnanbHble, MppalliOHaIbHbIE, TOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE HEPABEHCTBA.
OcHoBHbBIE TIpHEeMbl UX perieHus. lcmonb3oBaHue CBONCTB U TpaduKoOB (PyHKIMI MpU
pelieHnn ypaBHEHUN U HepaBeHCTB. Mertos uHTepBaioB. M300paxeHnne Ha KOOPIAUHATHON
IJIOCKOCTH MHOYKECTBA PEIICHUI ypaBHEHUU W HEPABEHCTB C JBYMs MEPEMEHHBIMU U UX
CHUCTEM.

6. Bepmunsl, pebpa, rpaHn MHOrorpaHHuka. Pa3BepTka. MHororpanHbeie yribl. Bwimykibie

MHOTOrpaHHHUKHU. Teopema Ditnepa.

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbhas npusma. [lapannenenunen. Kyo0.

[Inpamua. ITpaBunbHas nupamuaa. Y cedeHHas nupamMuaa. Tetpasap.

Cummetpu B KyOe, B mapajieienumne/ie, B Ipu3Me U mupaMuje.

0. Ceuenus xy0a, npu3Mbl U MUPAMUIbIL.

1. umuaap u KoHyc. YcedeHHBIM KoHyc. OcHOBaHHWE, BBICOTA, OOKOBasi TOBEPXHOCTD,

oOpazytomias, pa3BepTka. OceBble CEUCHHS U CEUEHHUsI, apajlieIbHbIe OCHOBAHUIO.

12. O6bem u ero uzmepenue. urerpansHas Gpopmyna oobema.

13. ®opmynsl oObeMa KybOa, NPSIMOYTOJBHOTO MapajuleenuIeaa, NPU3Mbl, LMIAHAPA.
®opmyiel 00beMa MUpaMuabl U KoHyca. PopMyIibl TUIOHIAAM MOBEPXHOCTEN LUWIMHIpA U
KoHyca. @opmyIibl 0ObeMa 1mapa 1 1miomanu chepsl.

14. TTono6ue Ten. OTHOMIEHUS TUTOMIACH TOBEPXHOCTEH M 00BEMOB TTOIOOHBIX TEI.

(O8]

— =00

OueHuBaHue pe3ysibTaTa dK3aMeHa o AuciuIumae «Marematukay (1cemectp)

OCYUIECTBIISIETCS. B COOTBETCTBUH CO CIEAYIOIIUMH PEKOMEHIALIUSAMU:
B Clly4ae MPOXOXKACHMS aTTECTallMd B MUCbMEHHOW (opMe 3aJaHUe CUUTAETCS BHIIOJHEHHBIM
BEpPHO, €CJIM CTYACHT BHIOpan MpaBUIBHBIA IMyTh PEIICHHs, U3 MHUCHbMEHHOW 3alHCU PEIleHUs
MOHATEH X0/l €r0 PacCyKJICHUH, OJIy4YEH BEPHBIA OTBET.

JUid mosyuyeHus: OTMETKU «3» JOJDKEH IPaBUIBHO BBHINOJIHUTH HE MEHee 6-7- 3aJaHuil.
OtMmeTka «4» BBICTABISETCA MPH BbITOTHEHNH 8-9 3amanuii. OTMmeTka «5» craButcd 3a 10-11 BepHO
BBITIOJIHEHHBIX 3aJJaHUMH.

Bapwuanr 1
37 - 14
1)YnpocTure Bbipaxkenue : & 6o
dx+22
A
3

2) Haiigute KOpeHb ypaBHEHHUS:

log, 25+10g , 0,64
3) Bebrumcinure: ]

2
Sx—x <0

4) PemmTe HepaBeHCTBO X+ 2

5) Pemmre ypaBHEHHE 2sin x—+3=0

1
3x+lﬂ,2 W

6) Pemmute HepaBeHCTBO 27



25.4°8% _ 200 15x

7) Pemute ypaBHeHUe .
gosPE Tl o 3oms

8) Brraucnaure 3HaueHue BBIPa’XCHU

10" 7{410) —30=0

9) Pemure ypaBHeHUE

3cos(m— B) +sin(5F + B)

10) Halinure 3Ha4eHUE BHIPAKEHUS cos(f+3m)

12

11) HaiinnTe 3HaueHNE BBIPAXKECHUS sin?37° + sin 127°,

Bapuant 2

-5 08
1) VYopocture Beipaxenue * SCT I

sf
2) Beruuciure 0.00001.32 i

3) Beruucnure lg 500-1g 0.5

x+1 _

—_—
4) Pemmte HepaBeHCTBO & —4x

5) Pemure ypaBHeHue J3tgx+1=0 .

1 0?.3—:&‘ < L

6) Pemmnre HEpaBeHCTBO 100

loger _ _
7) Permmure ypasrenue +° #r=12x-15

107 - 7(/10) 30 =0

8) Pemute ypaBHeHHE

logygd _ logyo3
9) Brruncianre 3HaucHme BBIPAXKCHUA 315 144

3cos(m—B) +sin(F+ B)

10) Haiinure 3HaueHue BBIPAXKEHUS cos(f +3m)

12

11) Haiinure 3HaueHHe BBIPaXKCHUSI sin”37° 4 sin? 127°,

OneHuBaHMe pe3ysibTaTa »dK3aMEHa M0 JuciuiuimHe «Matematuka» (2 cemecTp)
OCYILECTBIISIETCA B COOTBETCTBUU CO CJIEAYIOIIMMU PEKOMEHIALIUAMM:
B Clly4ae MPOXOXKACHMS aTTECTallud B MUChbMEHHOW (opMe 3aJaHUe CUUTAETCS BHIIOJHEHHBIM
BEPHO, €CJIM CTYJCHT BbIOpall NpaBWIBHBIA MyTh pEIICHHs, W3 MUCHMEHHOH 3alMcu pelIeHHUs
MOHATEH X0/l €r0 PacCyKJICHUH, OJIy4YEH BEPHBIA OTBET.

JUia monydyeHus: OTMETKM «3» JIOJDKEH IpaBWIIBHO BBIIOJIHUTH HE MeHee 4- 3agaHuil.
OtMmeTKa «4» BBICTABIISIETCA MPH BBIMOJHEHUU 5-6 3amanuii. OTMeTKa «5» cTaBUTCS 3a 6-7 BEpHO
BBITIOJTHEHHBIX SaﬂaHHﬁ.



Bapuanr 1

1. Ha pHUCYHKE n300pakeH rpapux Y = Fex) — IIPOU3BOIHOM
byHKIIUU f (x) » onpeiesieHHON Ha uHTepBaine (—3; 19). Haliqute konuuecTBo TOUEK
MaKCUMyMa (YHKIUU f(x), MpUHAJIeKAIMX oTpe3Ky [—2; 15].

YA n=1"[x)
AN
/ \ N
\ /1 [\

1
= 0] 1 / NI
¥

AN \[ |/ N\ |/
4 / \/

25
y=—+x+25
2. Haiinure TOuKy MUHUMYMa QYHKITUU X .

g .
3. Haiinure npousBoanyto pynkuuu ¥ = 10x" —sin x

= fix
4. Ha pucynke nzo0paxeHnsl rpadux GyHKIIUN y=J { }I/I KacaTellbHasi K HEMY B TOUKE
x0. Haitaure 3HaueHUE MPOU3BOJIHOMN B TOUKE X0.

X
T

S

~

L] |
=
i

5. B mpsmom mapauienenumnese CTOPOHbBI OCHOBAHUS PaBHBI 2 CM M 8 CM, 00pa3yloT
yron 30° . HaiiTu HOIHYI0O HOBEPXHOCTb HapajlelieluIeNa, ecld ero OOKoBas
noBepXHOCTH paBHa 200 cm?.

6. B npaBuiibHO# ueTblpéxyronpHoi nupamuae SABC/] Touka O-1ieHTp OCHOBaHuS, S —

BepunHa, SB = 13, AC = 24. Haiigute ninuny otpeska SO.

7. Haiinure o0beM V yacTu KOHyca, H300paKEHHON Ha pUCYHKe. B oTBeTe yKakuTe V"f T



Bapuanr 2
1. Ha

pPHUCYHKE n300pakeH rpapux Y = I (x) — IIPOU3BOIHON
byHKITUN f (x)vonpeneneHHOﬁ Ha wuHTepBaie (—3; 19). Haiigure konmuuecTBO TOUYEK
MakcumMyma QyHKIIUHA f (x) » IPUHAIIEKAIUX OTpe3Ky [—2; 15].
YA 0=1f"[x)
A
/ \ .
1 ‘ AN
= 0] 1 / NI
AN \[ |/ N1/
B N4 / \/
+3

y=—+x+25
2. Haiigure Touky MUHIMYMa (QYHKITAN

X
3.

Haiinurte npousBoaHyio GyHKIMH y = 6X —COSX.

4. Ha pucyHke n3o6paxkensl rpaduk dpyuxiun ¥ = J (x)t kacarenshas « HEMY B TOYKE X0
Haitnure 3HaueHne MpoU3BOIHON B TOUKE X0.

y.* l

5. B npaBuiibHO# ueThlpéxyronpHoi nupamuae SABC/] Touka O — LeHTp OCHOBaHHUSA, S —
BepmmHa, SO = 8, B/l = 30. Haiigute 60oxoBoe pedbpo SC.




6.ABCDABiCiD:1 — npaBunbHas npusma. AB = 6¢cm, AA1= 8cMm.Haiitu yron Mexay npsaMmbIMu
AA1 1 BC; nnouianp 1oyiHOM MOBEPXHOCTH ITPU3MBI.

/
7.Haitnute 00beM V yacTu UIMHAPA, U300paKEHHON Ha PUCYHKE. B 0TBeTe yKaxuTe ViT,

3.2 Tekyuuii KOHTPOJIb YCIIEBAEMOCTH
BxoHOW KOHTPOJIb 3HAHUI

Bapuanr 1
Ne 1. BeIIOTHUTE AE€HCTBUA:

2a+28B 1 1
o )

Ne 2. Pemnth ypaBHEHUE :
a) 4-53x+25)=3x+95
0) 7x’+9%x+2=0

Ne 3. Pemuth cucteMy ypaBHEHUH :

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

0) pP-y=-1
+y=1

Ne 4. Pemuthb cucteMy HEPABEHCTB :
2x—1 20
{] 5-3x =20
Ne 5. Pemnte HEpaBEHCTBO
32 -2x-1<0
Ne 6. I[ToctpouTts rpaduk GyHKIUN
y=-x’+6x-35
Ne 7. Pemnts 3anauy: Anapei crapme Onera Ha 4 roga, a Oner crapie bopuca B 1,5 pasa.
Bwmecte um 36 net. CKOIBKO JIET KaXKI0MY U3 HUX ?

Ne 8. Haiitu cymMMy n nepBbIX 4JICHOB apupMeTHuecKkoi nporpeccuu 6, 3, 0, -3, ..., ecnu
n=14.

Bapuant 2
Ne 1. BBITTOJTHUTE AEUCTBUSA:
*y X xy
No 2. PemnTh ypaBHEHUE
a) 4x—55=5x-3(2x-1,5)

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



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

0) |X¥—-4y=35
+y=4
Ne 4{P6HJI/ITB CUCTEMY HEPABCHCTB :

4x+2 <0
-2x >0

Ne 5. Pemnte HEpaBEHCTBO
22 +5x-3>0
Ne 6. I[ToctpouTts rpaduk GyHKIMN
y=-x’-2x+3
Ne 7. Pemunts 3anauy: BoBa crapuie Apréma Ha 3 roza, a Aptém crapiie Asnekces B 2 pasa.
Bwmecte um 33 roga. CKOJBKO JIET KaXIOMY U3 HHUX ?

Ne 8. Haiitu cymMMy n nepBbIX 4I€HOB apupMeTHueckoi nporpeccuu 16, 13, 10, 7, ..., ecnu
n=11
Kpurepuu orieHKr KOHTPOJIBHONW PaOOTHI
3ananus basnbl [Ipumeuanue
1-8 10 Kaxpiii mpaBuiibHBIN oTBeT 1 Oamn

MakcumansHbIN 0T 3a padoty — 10 6amios

[IIkana nepeBoaa 0aIOB B OTMETKH

TMETKA Yucno 6amioB, HEOOXOIUMOE ISl TIOTYYCHHUSI OTMETKH
« 5» (OTIUYHO) 10-9
« 4» (xoporio) 8-7
« 3» (Y1OBIETBOPUTEIBHO) 6-5
« 2 « (HEYTOBJICTBOPHUTEIIHHO) MeHee S5

Beruncnenue 3HauyeHui BEIPAKCHUN. YPAaBHEHHsI W HEPAaBEHCTBA.

[lenb: mpoBepka 3HAHUNM W TPAKTUYECKUX YMEHHH OO0YyUarOIIUXCH.

1 BapuaHT
0,725+ 0,6 +l + 1—1
Al. Beraucnure: I 40 2(; -0,25.

0,128 -6-——10,0345: —
4 25

A2. Pemnth ypaBHEHHUS:

4x -1 2
1) 2x° +5x-1=0; 2)3x* =x; 3) x2 _3x;— =1.
Bl. Peminte HepaBeHcTBa:
) 4-2x<1-(4x-1); 2) 25"_120.
2x+5y =15
B2. Pemiuth cucteMy ypaBHEHHUNA: .
x=2y=3

C. Pemvite ypaBHEHUS:
D5 (x=1)>=3-4x+5x>; 2)Jx+2=x.
2 BapuaHT




0,425+ 0,9 +l + 1
40 20 .

0,5- 1é -0,023: 2z
5 25

Al. Berauciure:

N

A2. Pemuth ypaBHEHUS:

1) 4x> =5x-6=0; 2)-3x*=x; 3) 4"3_1—3";2 ~1;
Bl. Peminte HepaBeHcTBa:
2x+1
D2(1-x)>5x—(3x+2); 2) SX >0,
-X
. x+5y=15
B2. Pemuth cucremy ypaBHEHMIA: .
3x-2y=-6

C. Pemnre ypaBHEHHUS:

1) 5-(x+2)* =3-4x+5x>; 2)dx—-11=x.

Kpurepuu orieHKr KOHTPOJIIBHONW PaOOTHI

3ananus basnbl [Ipumeuanue
Al - A2 4 Kaxnpiii mpaBuiibHBIN oTBeT 1 Oamn
B1- B2 6 Kaxxnpiii npaBuiibHbIN oTBET 2 Oasuia
C 6 Kax el mpaBWIIbHEIN OTBET 3 Oasa

MakcumanbHbIi 6amt 3a paboty — 16 6annoB

[IIkana nepeBoaa O0AIOB B OTMETKH

TMETKa Yucno 6amioB, HEOOX0AUMOE AJIsl TOITYUYEHUSI OTMETKH
« 5» (OTIUYHO) 16 - 15
« 4» (xopor1io) 14-13
« 3» (Y1OBIETBOPUTEIBHO) 12-10
« 2 « (HEeYJOBIIETBOPUTENHHO) menee 10

CgoiicTBa GyHKIIMA U WX TpaQUKH.
Lenb: mpoBepka 3HAHUKH M TMPAKTUYECKUX YMEHHUH OOydaroIIMXCs.

1 BapuaHT
A1. Kakoii u3 rpadukoB, n300pakeHHbIX Ha pUCYHKax 1) —4) 3amaer QyHKIUH

1y 3 ) >

‘ R T

A)1).B)2)B)3)I)4).
A2. Haiimute o6aacth onpenenenus pyHkuun  y =+/4x —1

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




A3. Tlo rpaduky GdyHKIHH y = f(X) yKa})uTe
a) obOiacTe onpeneneHus QyHKIIH;
0) Hynu QYHKIUY;
B) MPOMEXYTKM  TOCTOSIHHOTO  3HaKa
byHKIUY;
r) TOYKA MakKCHMymMa ¥  MHHUMyMa —5
byHKIUY; =
1) TPOMEKYTKH MOHOTOHHOCTH; 1 4
€) HauOoJIbIlIee U HAaUMEHbIIEe 3HAUCHHUS 14
byHKINY; 15
) 0051aCTh 3HAUCHUN (DYyHKIIUH.
A4.Cpenu 3a1aHHBIX QYHKIMH yKa)XHUTe
YETHBIC .
Dy=2x% 2)y=vx; 3)y=5x
A) 1)u3); b) 1), B) 3).
. 2x+1
B. Haiinure o6nacte onpeneneHus GyHKIUN Y = .
x(x-1)
C. IMocTpoiite rpadux GyHKIHNM y = x> — 4x +3 1 yKaKHTe ee CBOICTRA.

2 BapuaHT

A1. Kakoii u3 rpadukoB, n300pakKeHHbIX Ha pUCYHKaxX 1) —4), 3agaeT GyHKINIO?

¥
1) ¥ A/ 2

CA

3 4
'y
¥ \
L } "
X //’ x
A) 1). B) 2). B) 3). I) 4).
A2. Haiinute obnacTb onpeneneHuss QyHKUUUd ) = 5 ! 3
— X

A) x>3; b) x<3;B) x>3; I') x<1/3.
A3. Ilo rpaduky GyHKIHH y = f{X) YKaKHTE: Y
a) 005acTh onpeneaeHus PyHKINY;
0) Hynu QyHKIUY;
B) MPOMEXKYTKH TOCTOSTHHOTO 3HaKa |

byHKIUY; il

F) TOYKH MaKCUMyMa 1 MUHUMYMa ‘\

byHKIUY; -
) MPOMEKYTKU MOHOTOHHOCTH; ]

¢) HanOoJIbIIee ¥ HANMEHBITICE
3Ha4YeHUs PYHKINY;
) 0071aCTh 3HAYCHUHN (YyHKIIHH.

A4. Cpenu 3aaHHBIX (QYHKIMHA yKa)KUTE HEYETHBIC.
3
1) y=2x% 2)y==; 3)y=5x
X
A) 1)u3), b) 2); B) 2) u 3); I 3).




B. Haiigute obnacte onpeneneHus GyHKIUN Y =

2+ x?

x(x=5)°

C. [Moctpoiite rpaduk GpyHkuun y =x> —2x + | 1 ykaxuTe ee CBOKCTBA.

Kpurepuu olleHKH KOHTPOJIbHON paldoThI

3anaHus banist [Ipumeuanue
Al - A4 10 Kaxaplii mpaBrIIbHBIN OTBET 1 Oamn
B 2 Kasxprit npaBuibHBIN OTBET 2 Oajuia
C 3 Kaxniplii mpaBuiIbHbIN oTBeT 3 Oasia

MakcumanbsHbIl 0ai 3a padoty — 15 6amnos

[IIkasa nepeBoaa 0AIOB B OTMETKH

OtmeTKa Yucno 0amioB, HEOOXOIUMOE ISl TIOTYYCHHUSI OTMETKH
« 5» (OTIIM4HO) 15-14
« 4» (xopor1io) 13-12
« 3» (YIOBIETBOPUTEIHHO) 11-10
« 2 « (HeyJOBJIETBOPUTEIHHO) menee 10
OTBETHI K 3aIaHUSIM
1 Bapuant 2 Bapuant
Al |B)3 A)l
1 b) x<3
A2 |B)x> 2
a) xe[—3;5]; 0)-2;4;8) y >0 npu a) xe[—3;4]; 0)-2; 1;B) y> 0 npu
xe(—2;4); y <0 npu xe[—3;2)u(4;5]; xe[—3;—2)u(l;4]; y <0 npu xe(—2;1);
T)Xmax = 0,2; Xmin = 1; 1) ¢ 0 npu T)Xmax = 25 Xmin = - 1; 1) @ 0 npu
A3 | xe[-30]ull;2); b 4 mpu xe0]ul25]; | xe[-12]u[3:4]); & { mpm
€) Yuaun6 = 0; Y namn = - 1 xe[—3;—1]u[2;3];
) ye[—1;6]; €) Yuau6 = 2y wamm = - 3
x®) yel-3:2];
A4 | B)1 B) 2)u 3)
B [x#0;x#1; x#0;x#5 ;
y=x’—4x+3=(x-2)7-1 y=x’-2x+1=(x-1)
l)xe R;2) ye[—1;+ oo]; 3) byHKIUSA l)xe R;2) ye[—0;+oo]; 3) pynkuums
obmero Buaa; 4) y > 0 npu obmero Buaa; 4) y > 0 mpu Bcex x Kpome
¢ xe(-o31)U(3;+0); y <0 mpu xe(l;3); 1;5) ¢ T mpu xell;+);
5)(1)T npu xe[2;+oo); (bi«npn (I)i«npn xe(—oo;l];
Xe (— 00; 2];

CreneHHas ¥ noka3zareJbHasi QyHKIUH

1. Haiitn 0651acTh onpeziesienns creneHHoi Gynkumn y = V2x2 + 3 x — 2.
2. Pemuth uppanioHaIbHOE YpaBHEHHUE:

a)V2X —5=2-x;

6)V1 —2x -V13 +x =vVx + 4.

3. Pemmth nppaninoHagibHOE HEPABEHCTBO:

V25 —x2 >4,

4. CpaBHUTH YHCIA :

) (5w G




6) 12718 u 12°22,
5. Pemuth ypaBHEHHE:
a) 583 =125%2;
0) 3* - 33 =_78;
2x% -4
1
B) 11 = o1
r) 7-7%- 87+ 1=0.
6 Pemintb HEpaBEeHCTBO:

a) (1)2x+1 S 1’
5
6) 9%+ 3*— 12 > 0.



5.3.TunoBbie KOHTPOJIbHBIE 3aJaHUSI U KPUTEPHUH OLlCHNBAHUS:
KonTpoabHast Touka Nel
Jlorapudmuueckue ypaBHEHHUs U HEPABEHCTBA.

[lens: mpoBepka 3HAHUNM W TPAKTUYECKUX YMEHHH OOYyUarOIIUXCS.
1 BapuanT
Al. YopoctuTh BblpakeHue W Hath x. lgx=I1g8+2Ig5-1g10 -1g2
1) 10; 2) -1; 3)-10; 4)0.
A2.Haiinute kopenb ypaBHeHust log2(3x +1)=3
1) 11; 2)1; 3) -10; 4) %

A3. YKaxuTe NpOMEKYyTOK, KOTOPOMY MPUHAIIECKUT KOPEHb YPABHEHUS
loga (4—x)+1loga2=1
D(-3;-1)2)(0;2)3)[2,3; 4[4 8]

A4. Haiinure cymmy KopHeii ypasaennss log, x> = log, (9x — 20)
-13; 2)-5  3)5 4)09.

AS. Pemute HepaBencTBo logs(4—-2x) >1

1) (-0;0,5];2) (=002 ];3) [2;+00);4)[0,5; +0).
B1. Pemure HepaBenctBo logr( 3x+2) = logn(x—1)

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

B2. Pemute HepaBeHcTBO log, (6 —3x) > -1
9
1) (-10; +o0); 2) (-o0; -10); 3) (-1; 2); 4) (-0,1; 20 ).
C. HaliguTte 4YuCIO LEJIbIX OTPULATENIBHBIX PEHICHUA  HEpPaBEHCTBA
lg(x+5)< 2-1g2
1)5; 2)4; 3) 10; 4) HA OJHOTO.
2 BapuaHT
Al. Yopoctute BelpaxkeHne W Haktu x. lgx=I1g12-1g3+ 21g7 -Igl4
1) 14; 2) -1; 3)-10; 4)0.
A2.Haiimute KOpeHb ypaBHeHHsS logs(2x-4)=2
1) 11; 2)14,5; 3) -10; 4) % .

A3. YkaxuTe MpoMeKyTOK, KOTOPOMY NPUHAUICKUT KOPEHb YPaBHEHUS
logo4 (5 —2x)—logoa2=1
1) (-00;-2)2)[-2;1;3) [ 152 4) (25 +o0).
A4. Haiinmute cymmy KopHei ypaBHenus lg (4x—3)=21gx
1)-2; 2) 4; 3) -4; 4)2.
AS. Pemnre HepaBeHcTBO logs (5 — 2x) > 1
1) (-o0; -1,5); 2) (-10; 2,5); 3) (2,5; + ); 4) (-10; + ).

B1. Pemure HEpaBeHCTBO log 1 (4x-2)<log 1 (3x +1)
3 3

1)(3;+w); 2)(-@;—% 1;3)[-1,5; —% |; 4) peuienuii Her.

B2. Pemute HepaBeHncTBo log, (1-1,4x) <-1.
3

1) (0,5; +0); 2)(—oo;—§); 3)(14:2) 4)(057).

C. Haiinute 4umcio menblx pemeHuid HepaBeHCTBa logs (x -2) < 1
1)5; 2)4; 3)6eckoHeuHO MHOTO; 4) HU OJTHOTO.

Kpurepuu orieHKM KOHTPOJIBHOW PaOOTHI

3anaHus ‘ bayubl ‘ [Ipumeyanue




Al - AS 5 Kaxapiii mpaBuiibHbIN 0TBET 1 Oamn
B1 -B2 4 Kaxxaplii npaBuIbHBIN 0TBET 2 Oasia
C 3 Kaxaplii npaBIIIBbHBIA OTBET 3 Oayuia

MakcumanbHbIi 6amt 3a paboty — 12 6annoB

[IIkana nepeBoaa 0AIOB B OTMETKH

OtMeTKa

Uwncno 6amoB, HEOOX0IUMOE TSI TIOTYYECHUSI OTMETKH

« 5» (OTIIMYHO)

12-11

« 4» (xopor1io) 10-9
« 3» (Y1OBIETBOPUTEIBHO) 8-7
« 2 « (HEeyJOBJIETBOPUTENBHO) MeHee 7

OTBeTbI K KOHTPOJIbHOW paboTe

1 Bapuant 2 BapuanTt
Al | 1)10 1) 14
2) 14,5
A2 | 4) 7 )
3
A3 | x =2;[2:31(3) x =2,1;(2; + ) (4)
A4 |x1 =4; x2=5;4+5=9;(4) x1 =1; x2=3; 1+3=4;(2)
AS |x e (-;0,5](1) x e (-0;-1,5) (1)
Bl |xe (1; +o)(1) x € (3; +0)(1)
-1;2)(3 10
B2 x e ) ) xe(—oo;—7)(2)
Cl |xe (-5;45], x=-4;-3;-2;-1.(2) xe (2;7], x=-3;4;5;6;7.(1)

KonTpoabHas Touka Ne2

TpuronomeTpuueckue mpeoOpa3oBaHUsT BHIPAKCHUIM.

Lenb: mpoBepka 3HAHUKH M MPAKTUYECKUX YMEHHUH OOydaroIIMXcCs.

1 BapuaHT
Al. Beruncnure: sin 30°
V3 V2
1)0,5; 2)1; 3)—; 4)—.
) ) B B
A2. Ha KakoM H3 depTeseit n306paen rpaduk pyrxmumy =  C0S(X + E)
Puc 1 Puc 2
\\ \\ \\ \\ i N AR N N
I 3P u —251(/—11 -1f5n ki —DSn/U 0.Fm P 1.:1/2:1 2.5m 3.111/J )( i _ﬂQSﬂ-}( i _H\QS'H‘}/ i \"‘j{ i 3“\{"‘4
¥ V- V V
N N 2N N N /TN N N [ R
5 3 ol i 2 Jnogfm M o O n W ik doNghn 3 sk 4

i —3|5n \{L—Zy—ﬂ -1f5n \,‘J{\_—DS}/ X \kl }/Qn 2fn \!kS }/ \ A \ A \ ) \{ j

Puc 3 Puc 4



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

1)4; 2) -4, 3)6; 4) 42
A 4. YrpocTute, UCTIONB3YS (OPMYJIbI IPUBEICHUS: cos(m-at)-cos(2m-a)+cos>a
1) 2cos’a;  2)1; 3)0; 4)2sin’a.

AS. Iloctpoiite rpaduk dyHkumMu y = 3sinx U yKaxuTe o0JacTh OMpeAeNeHus
u o0ynacTh 3HAYEHUH (yHKIUU.

A6. Onpenenure 3HaK BelpakeHus: sinl10°-cos 110°
1)+; 2)-; 3) 0; 4) HeT BEpHOTO OTBETA.
B. TIlo 3amaHHOMY 3Ha4E€HUIO TPUTOHOMETPUYECKOH (DYHKIINY, HAWUTE 3HAYCHUE

) V4
ctg a, eciu sin 0=0,8 u E< o <T.

C. JlokaxxuTe TOXKJIECTBO:
2sin?® «

=to2a
tgor - (cos”® o —sin” o) &
2 BapuaHT
Al. Beruucnure: cos 30°
3 2
1)0,5; 2) 1; 3)%; 4)%.
A2. Ha kakoM u3 4epTexei n300paxéH rpaguk GyHKIUU y = cos(x - Z)
AN N\ N AN
\ \ / 1\ \ /T W RN /T RN
I =3k 2 —2511/—1( -15n Y= —USJI/U 0fn Yh 1 11/2:( b 73 4“( —Afn _“\\257‘_}‘( —lpw —‘ﬂ\QM_}/ 0.5 lﬂ\ﬂj{ zfn 37;\{
¥ Vo ¥
Puc 1 Puc 2
1 \\ /] \\ 4 \\ \‘5 ‘\ / ’_-\'\ ’_\\ i
i * n\ / i " {__ / * {__ / [ i k «1(\\3511_/—( Bl —n\j'nj—.( -0fsm AU \{1:_)( L¥n Zn\ﬂj{ 350
Puc 3 Puc 4

A3.Haiinute 3naueHne BeipaxkeHus: 2 cos 30°- 6 sin 30° - ctg 30° + 9 tg 45°

1)4; 2)—4; 3)6; 4) 4\/5 .
A 4. Yapoctute, UCTIONB3Ys POPMYIIbI TPUBEICHUS: sin (n-(x)-cos(% - a)tcos?a
1) 2cos?a; 2)1; 3)0; 4)2sin?a.

AS. Iloctpoiite rpaduk ¢yHkmmMu y = 1+ cosx U yKaxuTe oONacTh ONpeAeTeHUs U
MHOXECTBO 3HAYEHUH (yHKIIHH.

A6. Onpenenute 3HaK BelpakeHus: sin100°- cos 100°.
1)+; 2)-; 3)0; 4)HET BEpHOI'O OTBETA.
B. TIlo 3amanHOMY 3Ha4€HUIO TPUTOHOMETPHYECKOH (DYHKIINY, HAWUTE 3HAYCHUE /g 0,

V4
ecian cos 0= 0,8 1 E< o<

C. JlokaxxuTe TOXKIECTBO:



2cos’ a-tgax

sin® ¢ — cos® «

=-tg2a

Kpurepuu orieHKr KOHTPOJIBHONW PaOOTHI

3aganus bamer [Ipumeyanue
Al - A6 6 Kaxapiii npaBuiibHbIN 0TBET 1 Oamn
B 2 Kasxnip1it mpaBuiibHBIN OTBET 2 Oasuia
C 3 Kaxaplii mpaBUIbHBIN OTBET 3 Oama

MakcumanbHbIi 6amt 3a paboty — 11 Gamios

[IIkana nepeBoaa 0AIOB B OTMETKH

OTmeTka Yucno 6amioB, HEOOXO0IUMOE ISl TIOTYYCHHUSI OTMETKH
« 5» (OTITUYHO) 11-10
« 4» (xoporio) 9-8
« 3» (Y1OBIETBOPUTEIBHO) 7-6
« 2 « (HEYTOBJICTBOPHUTEIIHHO) MeHee 6

OTBeTbI K KOHTPOJIHOW paboTe

1 Bapuant 2 Bapuant
1)0,5
Al ) 3) ﬁ
2

A2 | puc4 puc 2
A3 | D4 3)6
Ad [3)0 2)1
AS |xeRye[-3;3] xe R;ye[0;2]
A6 [2)- 2) -

3 3
B -—— e

4 4

KonTposbHast Touka Ne3
HccnenoBanne (yHKIMH C TOMOUIBIO MPOU3BOIHOM.

Lenb: mpoBepka 3HAHUKH M TMPAKTUYECKUX YMEHHUH OOydaroIMXcCs.
1 BapuaHT

VYposens A.
Al. CKONBbKO MHTEPBATIOB yOBIBaHMA nMeeT GyHKIHA f(x) = x> — 3x?
A.1. B2. B.3. T.Hwuongsoro
A2. CKONBKO KPUTHUYECKHX TOUeK nMeeT pyHKIusa f(x) = x° — 9x* + 15x?
A.2. b.1. B.3. T.Huoxanoit

2

A3. 3nauenue pyHKIMU y=-—x" +4x+2 BTOUYKE MaKCUMyMa paBHO...

A.0. B.2. B.6. T'S8.
A4. Toukoit Makcumyma GyHKIMK f{x) = 16x° + 81x*> — 21x—2 sBasercs...

A.—-1. B35 B.-3. I.-3)5.



Yposens B.
B5. Jlama ¢yukums  f(x) = x> — 3x — 6. Haiiaute npomexyTku Bo3pacTaHus M yObIBaHHUS
GyHKIIH.

VYposens C.
C6. VccnenyiiTe ¢ IOMOMIBIO TPOM3BOAHON (yHKIMIO  f{x) = x* —3x> —9x M mocTpoiite
e€ rpaduxk.
2 BapHaHT
VYposens A.

Al. CKONbKO MHTEPBATIOB BO3pacTaHus uMeeT QyHKIuS f(x) = x> — 3x??
A.1. b.Huognoro. B.2. T.3
A2. CKONBKO KpUTUUYECKUX TOUYEK uMeeT GpyHKIusa  f(x) = x> — 6x> + 9x

A.Huomnoii. b.3. B.1. T.2.
A3. 3nauenue pyHkuun y =2x> - 8x+ 11 BTOYKe MHHHMyMa paBHO...

A.0. Bb.5. B.2. T'3.

A4. Toukoit MuanMyMa  GyHKIUK f{x) = 16x° + 81x> —21 x— 5 sBnsercs...

A b25. B.-3. TI.-1.

1
e
Yposens B.
B5. Jlana ¢yskums  f{x) = x> - 3x + 2. Haiigute npoMeyTKM BO3pACTaHMS U yObIBaHHUS
GyHKIIH.

VYposens C.
C6. UccnenyiiTe ¢ MOMOIIBIO NPOM3BOAHON (yHKIMIO f{x) = x* —3x + 1 u mocrpoiite eé

rpaduxk.

Kpurepuu olleHKH KOHTPOJIbHON palboThI

Samanus Banisr [Ipumeuanue
Al - A4 4 Kaxaplii mpaBrIIbHBIN OTBET 1 Oamn
B5 2 Kasxprit npaBuibHBIN OTBET 2 Oasuia
Cé6 3 Kaxip1ii mpaBuiIbHbIN oTBeT 3 Oasia

MakcumanbHbIi 0a 3a paboty — 9 6amios

[IIkana nepeBoaa 0AJUIOB B OTMETKH

OTmetka Yucno 6annoB, HEOOXOIUMOE ISl TOTYYCHHSI OTMETKHU
« 5» (OTIMYHO) 9-8
« 4» (xoporio) 7-6
« 3» (YIOBIETBOPUTEIHHO) 5-4
« 2 « (HEeyJOBJIETBOPUTENHHO) MeHee 4

OTBeTHI K KOHTPOJIbHOM paboTe

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




I'.-3,5. 1

A4 A.g.
BS b T npu xe(—oo;—l]u[l;+oo); b+ |b T npu xe(—oo;—l]u[l;+oo); d < mpu

npu xe[—l;l]; XE[—l;l];
Ary Ty

Cé 3 / R 1,5 / R
—2/ -1 5 T X P
-1,25 X

KonTtposbHas ToukaNe4
OO6BEMBI MHOTOTPaHHUKOB.

Ilenb: mpoBepka 3HAHMN M MPAKTUUECKUX YMEHHUH OOydaromuxcs.
Yposens A.
Al. Kaxkoii He MoxkeT ObITh pu3Ma’?
A. Ilpsmoit; b. Haknonnoyt;  B. [IpaBunbHON; I'. Yceuennoii.

A2. Kakas ¢opmyna ucnonb3yercsi s BRIYUCICHUS 00beMa mpu3Mbl, rae R — paanyc ocHoBaHws,
H — BrIcoTa:

A. %SOCHH . B.aR°H; B. S,.,H ; . %H(S +8, +4/S5, j :
A3. HazoBure, kakas ¢purypa He SBISI€TCS MPABUIBHBIM MHOTOTPAHHUKOM.

A. Ky0; b. donexasnp; B. Oxrarap; I'. [Tapannenenurmne.
A4. Pebpo kyba paBHO 2 cM. Berancnute cyMMy IUTHH Beex pedep Kyoa.

A. 24 cm; b. 48 cm; B. 12 cmM; I'. 60 cMm.
AS5. TInomans rparu Ky6a pasHa 16 cM”. Berauciaure ero oobem.

A. 24 M’ B.48 cm’; B. 56 cm”; I.64cm.

A6. CymecTByeT 1M NpHU3Ma, Y KOTOPOM TOJBKO OJHO OOKOBOE pedpo MepreHAUKYISIPHO
OCHOBaHHUIO?
A. [a; b. Her.

Yposens B.

B7. 13 Bepuunbsl B kBagpata ABCD co cTopoHOM 6 CM K €ro IJIOCKOCTH IIPOBEIEH
nepneHaukysip BK. Haiinure o6béM mupamunsi, ecniu AK =10 cwm.

BS8. OcHOBaHMEM TNpPU3MBI SBISETCS NPAMOYTOJBHBI TpPEyrodbHUK ¢ ocTpeiM yriaom 60° u
KaTeToM, IpUJIeKallUM K 3TOMY yIiy, paBHbIM 9 cM. Beicota mpusmsl paBHa 10 cm. Haiinure:
a) 00BEM TIPHU3MBI;
0) oAb MOJMHON MOBEPXHOCTU MPHU3MBIL.
Yposens C.

C9. Haiigute 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE :
(Bce IByrpaHHbIE YIiIbl MHOTOTPAaHHUKA MIPSIMBIE). |




2 BapuaHT
VYposens A.

Al. [IpsMoyronpHbIN napajuieNenunes — 3To
A. Ilupamnna; b. IIpusma; B. Okrasap; I'. Terpasap.

A2. O6beM mupaMuIBI OMpeesieTes mo popmyne, rae S, - Wiolans ocHoBanus, H — Beicota, R

— paauyc.

A. %SOCHH; B. %ﬂRzH; B. S,..H; T. %yszH.

OCH

A3. Anodema — 310
A. O6pa3zyromas nunuHapa; b, Beicora koHyca; B. BricoTa 60KOBO# rpaHu TUPAMHUIBL;
I'. BeicoTa yceueHHOro KoHyca.
A4. 3Mepenns mpsIMOYTOJIbHOTO NapajuiesienuIieia paBHbl 2 ¢M, 3 ¢M U S5 cM. Brrauciure ero
00BEM.

A. 30 cm3; B. 15¢cm?; B.20 cm?; [.25cm2.
AS. Pebpo ky0a paBHO 2 cM. BeruucnuTte miomais NoBEpXHOCTH KyOa.
A 12 cem’; B.24 cm?; B. 16 cm?; .18 cm?.
A6. CymectByet au npusma, umeromas 20 pedep?
A. Na; b. Her.
Yposens B.
B7. OcHoBanue mpsMOM MpPU3MBI - MPSAMOYIOJbHBIH  TPEYTOJIbHUK C KaTeTOM S5 CM H

runoreHy3oii 13 cm. Bricota mpusmel paBHa 10 cm. Hailimute 00BEM mpu3MBL.

B8. B mpaBuibHONH 4eTHIpEXYTOJbHOM MNHpaMuje OOKOBblE TpaHM HAKJIOHEHbI K IJIOCKOCTH
ocHosanus non yriaom 30°, a ocmoBanme paBHo 6 cM. Haiimure:
a) 00bEM TUPAMUTIBL;
0) TuTomaab TOJMHON MOBEPXHOCTH IHPAMHMIBL. !
VYposens C.
C9. Haiinute 00beM MHOTOIpaHHUKA, N300pa)KEHHOTO Ha PUCYHKE
(Bce ABYIpaHHbIE YIJIbI IPSMBIE). ¥

Kpurepuu olleHKH KOHTPOJIbHON palboThI

3ananus banist [Ipumeuanue
Al - A6 6 Kaxapiii mpaBuiibHbIN 0TBET 1 Oamn
B7,B8,C9 9 Kasxnprit npaBuibHBIN 0TBET 3 Gasuia

MaxkcumanbsHbli 0amn 3a padoty — 15 Ganos

IIIxana mepeBoa 6AIIOB B OTMETKH

OTmetka UYucio 6am1oB, HEOOXOAUMOE IS OTYUYCHUSI OTMETKH
« 5» (OTIMYHO) 15-14
« 4» (xopomuio) 13-12
« 3» (YIOBIETBOPHUTEIHHO) 11-10
« 2 « (HeyJOBJICTBOPUTEIHHO) mernee 10

OTBeTHI K KOHTPOJILHOH paboTe

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




A4 |a a

A5 |6 6

A6 |6 6

B7 [96 cM® 300 cv’

B8 ) 405+/3 cv3; 6)1714/3 +270 em%; a) 12+/3 cm3; 6) 24+/3 + 36 cv?;

6. TpeOoBaHMA K yCJOBHSIM peajin3anuu padodei NporpaMMbl JHCHUATITHHBI

6.1.00mecucreMHbie TPeOOBAHNUS
DnexTpoHHas nH(OPMAIMOHHO-00pa3oBarenbHast cpena GIEOY BO «KUT'Y»

http://kchgu.ru - agpec odunmanbHOTO CaiiTa yHUBEPCUTETA.

https://do.kchgu.ru - anekrponnas napopmannoHHo-oOpa3oBarensHas cpega KUI'Y.

JIEKTPOHHO-0M0/INOTEYHbIe CHCTEMBbI (3JICKTPOHHBIC OMOJIMOTEKH)

YueOHbIH rojg

HauMeHoBaHUe TOKYMEHTA ¢ YKa3aHHEM
PEKBH3NTOB

Cpok neiicTBust
JTOKYMEHTAa

2025-2026

OnexkrpoHHo-6uOMoTeyHast cuctema OO0 «3HaHUYM.

ot 14.05.2025r.

Horosop Ne 249 36¢ ot 14.05.2025 .
OnexkTpoHHBIH anpec: https://znanium.com

DneKTpoHHO-O0ubIMoTeuHas cucrteMa «Jlanb». JloroBop
No 10 ot 11.02.2025 1.
DJNIeKTpOHHBIN anpec: https://e.lanbook.com

y4EOHBIH IO 1o 11.05.2026r.

2025-2026

Y4eOHBII TOJ ot 11.02.2025r.

1o 11.02.2026r.

2025-2026 OnekrponHas 6ubnuoreka lOpaiit Jloroop Ne 26 ot | ot 11.04.2025r.
Y4eOHBIN TOJT 11.04.2025 r. o 28.05.2026r.
2025-2026 DNEeKTPOHHO-OMOINOTeUHAS cucremMa K4ry.
yueOnblii Tog | [lonoxxenne 06 Db yTBepkaeHO YUEHBIM COBETOM OT BecepouHbiii
30.09.2015r. IIpotokon Ne 1.
DnekTpoHHBIHN anpec: http://lib.kchgu.ru
2025-2026 HarmonanwsHas snexktponHas 6ubnnoreka (HOB).
yueonsiid rox | Jorosop Nel01/HDb/1391-mm ot 22. 02. 2023 r. beccpounsrii
DnexTpoHHBIN ajapec: http://rusneb.ru
2025-2026 Hayunas snextponnas oubnuorexka «k ELIBRARY.RU».
yueOHblii rog | JIunensuonHoe cornamenue Nel5646 or 21.10.2016 1. beccpounslii
OnexkTpoHHbIH aznpec: http://elibrary.ru
2025-2026 DnextpoHHbIi pecypc Polpred.com O630p CMU.
yuebnbIii rog | Cornamenue. beciaTtho. beccpounslii

DnexTpoHHBIH anapec: http://polpred.com

6.2. MaTepuajJbHO-TeXHHYECKOE H Y4eOHO-MeToAuYecKkoe obecneyeHue JUCIUNIMHBI

3aHATHS OPOBOJATCS B yUEOHBIX ayAUTOPUSX, NTpeIHA3HAUEHHBIX JJIs IPOBEACHUS 3aHATUI
JEKIIMOHHOTO ¥ MPAaKTUYECKOTO THIIA, KYpPCOBOTO MPOCKTHPOBAHHUS (BBITIOJHEHUSI KYpPCOBBIX
paboT), TPYMIIOBBIX M WHIMBHIYAIbHBIX KOHCYJBTAIMH, TEKYIIET0 KOHTPOJS U MPOMEKYTOYHOM
aTTeCTallid B COOTBETCTBHHM C pACIHCAaHUEM 3aHATHH 10 oOpa3oBarenbHON mporpamme. C
OIMMCAHUEM OCHAIEHHOCTH ayAUTOPUH MOKHO O3HAKOMHTHCS Ha CaiiTe YHHBEPCHUTETa, B pa3jeie
MaTepUaIbHO-TEXHUYECKOr0 00ECHeueHnss M OCHALIEHHOCTH O0pa3oBaTEeNbHOTO IMpomecca II0
aapecy: https://kchgu.ru/sveden/objects/

6.3. Heo0xoauMbIii KOMILIEKT JULIEH3MOHHOT0 POrPAMMHOI0 o0ecreYeHnst

— MicrosoftWindows (JIumensus Ne 60290784), 6eccpounas
— MicrosoftOffice (JIuuensus Ne 60127446), 6eccpounas
- ABBY FineReader (siutiensus Ne FCRP-1100-1002-3937), 6eccpounas


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

— CalculateLinux (Baecén B EPPII Ilpukaszom MunkomcBszu Ne665 ot 30.11.2018-2020),
OeccpouHas

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

- Kaspersky Endpoint Security (JIumemsust Ne 280E-210210-093403-420-2061), c¢
25.01.2023 r. mo 03.03.2025 1.

- Kaspersky Endpoint Security. Horosop Ne0379400000325000001/1 ot 28.02.2025r.
Cpok nevictus nuuensuu ¢ 27.02.2025r. o 07.03.2027r.

6.4. CoBpevenHble npodeccHOHANbHbIE 0a3bl JaHHBIX M HHPOPMALHMOHHBbIC
CIIPaBOYHbIE CHCTEMbI

1. ®enepanbheblii nopran «Poccuiickoe obpazoBanue»- https://edu.ru/documents/

2. Enunas xonnekuus nudpossix oOpa3oBaTenbHbIX pecypcoB (Enunas komnekuus LIOP) —
http://school-collection.edu.ru/

3. ba3sel qarHabIX Scopus u3natenbeTBa Elsevir

4. http://www.scopus.com/search/form.uri? display=basic.

5. Tloprann ®deaepaidbHBIX TOCYIAPCTBEHHBIX O0OpA30BATEIBHBIX CTAaHIAAPTOB BBICIIETO
oOpa3oBanus - http://fgosvo.ru.

6. OenepabHBI  TIEHTp WHPOPMAIMOHHO-00pa3oBarelbHbBIX pecypcoB (DPILUOP) -
http://edu.ru.

7. Enunast xoyuiekuus nupoBeix oOpa3oBaTenbHbIx pecypcoB (Exnnas komnexmus LIOP) —
http://school-collection.edu.ru.

8. Nudopmarmonnas cucrema «EanHoe OkHO mocTtyma K 00pa3oBaTEeNbHBIM pecypcamy»
(UC «Enuroe oxHO») — http://window/edu.ru.

7. Oco0eHHOCTH OpraHu3anuyu 00pPa30BaTeJbHOI0 NMpoLecca JJsl JUI ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSAMHM 310POBbS

B ®I'bOY BO «KapauaeBo-UepkecCckuil roCcyIapCTBEHHbIH YHHBEpPCUTET HMeHU Y.J[.
AnueBa»  CcO3JaHbl YCIOBHMS JJS TOJyYeHHs] BBICHIET0 OOpa30BaHUS IO 00pa30BaTENbHBIM
mporpaMmmMaM 00y4aroIInuXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTAMH 370poBbs (OB3).

CrnenuanbHple yClaoOBUSL Al modydeHuss oOpasoBanusi nmo OIIBO oOyuarommmucs c
OTpaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0pOBBS orpenesieHsl «[lonoxxenneM 06 odbydyenuu smi ¢ OB3
B KUI'Y», pa3menieHHbIM Ha caiiTe YHUBepcuTeTa o aapecy: http://kchgu.ru.



https://edu.ru/documents/
http://school-collection.edu.ru/
http://www.sco%D1%80us.%D1%81om/search/form.uri?%20dis%D1%80lay=basic
http://fgosvo.ru/
http://%D0%B5du.ru/
http://school-collection.edu.ru/
http://window/edu.ru
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/

	1. Общая характеристика рабочей программы общеобразовательной дисциплины
	1.1. Место дисциплины в структуре основной образовательной программы
	1.2. Цели и планируемые результаты освоения дисциплины:

	2. Структура и содержание общеобразовательной дисциплины
	2.1. Объем дисциплины и виды учебной работы
	2.2. Тематический план и содержание учебной дисциплины

	3. Условия реализации программы учебной  дисциплины
	3.1. Для реализации программы учебной дисциплины предусмотрены следующие специальные помещения:
	3.2. Информационное обеспечение реализации программы
	3.2.1. Основные печатные и электронные издания
	3.2.2. Дополнительные источники

	4. Контроль и оценка результатов освоения учебной дисциплины
	5. Типовые контрольные задания или иные учебно-методические материалы, необходимые для оценивания степени сформированности компетенций в процессе освоения учебной дисциплины
	5.1.  Перечень вопросов для подготовки к экзамену (1 семестр)
	5.2. Перечень вопросов для подготовки к экзамену (2семест)
	5.3.  Типовые контрольные задания и критерии оценивания:

	6. Требования к условиям реализации рабочей программы дисциплины
	6.1. Общесистемные требования
	6.2. Материально-техническое и учебно-методическое обеспечение дисциплины
	6.3. Необходимый комплект лицензионного программного обеспечения
	6.4. Современные профессиональные базы данных и информационные справочные системы

	7. Особенности организации образовательного процесса для лиц с ограниченными возможностями здоровья

		2025-09-01T15:17:59+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "КАРАЧАЕВО-ЧЕРКЕССКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ ИМЕНИ У.Д. АЛИЕВА"
	Я подтверждаю точность и целостность этого документа




