[OKYMEHT MOAMUCAH
QJIEKTPOHHOW MOAMUCHIO

epTycyKar: 438143BD2B4COCIAALICSB54FABEO324
aneneL;: Yarkaes Mypat XacaHosud
icTBUTeneH: ¢ 01.07.2024 no 24.09.2025

3eg

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA
POCCHUHCKOMU ®EJIEPAIINN

PEJEPAJBHOE I'OCYJAPCTBEHHOE BIOJOKETHOE
OBPA3OBATEJIBHOE YUYPEKXJIEHUE BBICIIEI'O OBPA3OBAHUA

«KAPAYAEBO-YEPKECCKHWM I'OCYJAPCTBEHHBIN
YHUBEPCUTET UMEHMU Y.JA. AIMEBA»

CDaKVJ'IbTeT 3KOHOMMKHU U YVIIPABJICHUA

YTBEPXAIO

. o. npopekTopa no YP

M. X. YankaeB

«29» mas 2024 1., mpotokos Ne 8

Pabouas nporpaMMa qUCHMILINHBI
«MaTteMaTuKa»
(HauMeHOBaHUE AUCITUTUIMHBI)

38.02.01 9KOHOMMKA U BYXT'AJITEPCKHAM YUET (IIO OTPACJISIM)
(ngp, Ha3BaHKUE HAIIPABIICHU )

Cpeanee npodeccnoHAILHOE 00pa3oBaHue

KBanudukarus BeITyCKHUKA
oyxrajarep

®opma 00yueHHs
Ounas/3a04Hasn

I'ox mauasaa noarorosku - 2024
(1m0 yueOHOMY IJIaHY)

Kapauaesck, 2024



Pabouas mporpamma o0meoOpa3oBaTeNbHOM — y4eOHOW AMCHUIUIMHBI pa3paboTaHa Ha OCHOBE
@denepanbHOTO TOCYAAPCTBEHHOTO oOpaszoBarenbHOro crangapra (manee — Pr'OC) COO B
npeznenax obpazoparenbHOM nporpammbl CIIO mo crenuanbHOCTH CPeIHEro MpoQecCHOHATBHOTO
obpa3zoBanus (nanee — CI10) 38.02.01 DxoHOMUKA U OyXTaJITEPCKUH y4eT (10 OTPACsIM).

CocraBurenb: Jlenmokosa A.H.

PaGouass mporpamMma omoOpeHa Ha 3acellaHMM TPEIMETHO IMKIOBOM  KOMHCCHHU
«MH(pOopMaIMOHHBIX, ECTECTBEHHO - HAYYHbIX AUCHUIUINHY 0T 29 mas 2024 r., mpotokoin Ne 6.

IIpencenarens LK %)7 4
«MHbOpMAIIMOHHBIX, €CTECTBEHHO - HAYYHBIX TUCIHUIUIUHY ___{, Jlermokosa A. H.




Conep:xkanue

1. Obmias xapakTepucTHKa paboyeil mporpaMMbl 00IE00Pa30BATEIEHON AUCIUIIIIHHBL «..c.veevererreererseeneennens 4
1.1. MecTO AUCUMIJIMHBI B CTPYKTYP€ OCHOBHOI 00Pa30BaTeIbHOI MPOTPAMMBIL........c..covveenerennen. 4
1.2, esau u niIaHUpPyeMble Pe3yIbTATHI 0CBOCHHS JAHMCIMIITMHBIL ....c..cveuvinriiineiiinienresrensenesneeeeeneas 4

2. CTpyKTypa U colepKaHnue 001Ie00pa30BaATCIBHON TUCIIUTITHHB ....cc.verreeseerenseenserseseessesseessesseseensesseensenne 21
2.1. O0beM TMCHHUITHHBI X BUABI YHEOHOM PADOTDI ........oovieiiiiiiiiiieieeteesiie e e sree s eeeeneens 21
2.2. TemaTU4eCKHUii MVIAH U COIEPKAHUE YUEOHOM JUCHMITTTMHDBI ....c..veeveenieniiinteeteeieenieeseeseeeeeeneeens 22

3. YcnoBus peanu3alyy IpOrpaMMbl YIEOHON AMCIIUIIIHHBL ......covverrerverrereenrenreesensesssessessesssessesseessesseensenne 37

3.1. las peanu3zanyuy NporpaMmMbl y4eOHOM JHCHUTLUIMHBI MPeIYCMOTPEHbI cileylomme

CHEIHATBHBIC IIOMEIITCHIISIS .....eeuniitneinnietueeetueeenneetteeetunreeneessaeenneeennsesnnssenesesnsesnnsesnesesnssssnesesnsesnssesneessneennns 51
3.2. UndopmanuonHoe o0ecniedeHHe PeATH3ANMA MPOTPAMMDBI ......cccueiruiirierrirriereenreeneeseeeeeeeeenneens 51
3.2.1. OCHOBHBIC TICUYATHBIC U DICKTPOHHBIC H3IAHHUS. .veeuveerreerreerseeesseesseessesssessssssseessesssesssesssesssesssesssenns 51
3.2.2. JIOTIOTHHUTEIBHBIE MCTOUHIKH ... .veeevveeeereeeiseeesseesasesessessasesessseesasssesssessssessssssesasesesseessssssssssesssesensees 51
4. KoHTpob 1 O1leHKa Pe3ysIbTaTOB OCBOCHHS YUEOHOU AUCIIHIIITHHBL. ....c.veeuverrenreenrenseeseensesneensessensenees 52
5. TunoBble KOHTPOJIBHBIE 3aJaHUS WM HUHBIE YIeOHO-METOJMUECKIE MaTepHabl, HEOOXOJUMBIE AJIS
OLIGHUBAHUS CTENICHU C(POPMUPOBAHHOCTH KOMIIETEHIIMH B MIPOLIECCE OCBOCHUS YU€OHOM TUCLUIUIMHEL......58
5.1. IlepedyeHb BONPOCOB AJIsI MOATOTOBKHU K IK3AMEHY (1 CEMECTP)...covvevruiiniiriieiieieenieeneeeieeieane 58
5.2. IlepeyeHb BONPOCOB AJI MOATOTOBKHU K IK3AMEHY (2CEMECT)...cuvvirieriiniiirriereereenreesneesneeeeeeneens 59
6. TpeboBaHus K YCIOBHUSIM peann3aluyl padoyei MPOTrPaMMBbl IUCHATIITHHBL ...c..eeverreereerrerseensensesneenees 59
6.1. OOIIECHCTEMHBIE TPEOOBAHMI .....c.veeuveerteerierueenteeteenteesseesseesasesseaseesseesseesseesaeesnseenseesseesseesnsennne 59
6.2. MaTepHuajbHO-TeXHHYECKOE H Y1eOHO-MeTOANYecKoe o0ecnedeHHe JUCHUILUIUHBI ................. 59
7 O e e E e e a e E e E et a e Rt et r et r e st e e ne e nrs 59
8. Oco0eHHOCTH pean3aliy AUCLUUIIMHBI 1711 HHBAIUAOB U JIUL] COrPAaHUYEHHBIMHA BO3MOKHOCTSAMHU

31 (0] 0102323 S 60



1. O0mas xapakTepucTHKA padoyeil mporpaMmbl 001e00pa3oBaTeIbLHON TUCUUIIJIMHBI

1.1. MecTo 1MCHUIIMHBI B CTPYKTYP€e OCHOBHO# 00pa30BaTe/IbHON NMPOrpaMmbl

VYyeOHasgs AUCUUILUIMHA

«OVYIL.0O6 Maremaruka»

SBIsSETCS 00S3aTEeIbHOM YacThbiO

o011e00pa3oBaTebHOr0 IUMKIa 00pa3oBaTeNbHON mporpaMMbl B cooTBeTcTBUU ¢ OI'OC 1o

cnerranbHocTH 38.02.01 DKOHOMEKA B OyXTaNTEpCKHUil y4eT (TI0 0Tpaciisam).
Ocoboe 3HayeHre TUCHUILIMHA uMeeT npu GopmupoBanuu u pazsutuu OK 0.1; OK 0.2.;
OK 0.3; OK 0.4; OK 0.5; OK 0.6, OK 7.

1.2. ]_[e.]m H IJIAHUPYEMBIC PE3YJbTAThI OCBOCHUS TUCHUIIJIMHBI:

3ajiaq
rpodeccnoHanbHOM
NesITeNbHOCTH
MIPUMEHUTEIHHO

K pa3IM4HbIM
KOHTEKCTam

MacTepcTBa, TPYAOIo0ue;

T'OTOBHOCTB aKTHUBHOM

K
eI TeIIbHOCTH TEXHOJOTHYECKOM
1 COIMaIbHOW HAIPaBJICHHOCTH,
CITOCOOHOCTD WHULIUAPOBATh,
MJIaHUPOBATH M CAMOCTOSATEIHHO,
BBITOJIHSATH TaKyIo
IIeSTEeIIbHOCTE;

- HHTEpEC K pa3iINyuHbIM chepam

npodecCHoHATbHON

eI TeIbHOCTH,

OBnailcHue  YHUBEpPCAIbHBIMHY
yueOHBIMU  TIO3HABATEIbHBIMU
TEMCTBUSIMHU:

a) 0a3oBbIE JIOTUYECKUE]
ITeHCTBHS:

- CaMOCTOSTEIBHO|
(dbopMynupoBaTh u
AKTYaJIN3UpPOBAThH npo0iemy,

[pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBAaTh CYLIECTBEHHBIN
[PU3HAK WM OCHOBAHUS JUIs
CpaBHEHMsI, KiIaccu(UKALUU U

0000IIEHNS;
- OTIPE/ICIIATh eIy
eI TEeIbHOCTH, 3a/1aBaTh
mapaMeTpsl W KPUTEPUU UX
TOCTHIKEHHS,

- BBIABJISITb 3aKOHOMCPHOCTH U

IIPOTUBOPCUUA B|

Ili1anupyemble pe3yJbTAThl 00yUYeHUst
OO0mme KoMIeTeHIMHU
Oo0mme JAucnunimHapHbie
OK 01 Boibupats - TOTOBHOCTb K  TPYLY,|-BJIaJ€Th METOAAMM J10KA3ATEIbCTB,
CIIOCOOBI PEICHUs OCO3HaHUE LIEHHOCTHU[QJITOPUTMAaMHU PELICHU 3a]1a4; YMEHUE

(hOpMyYIHPOBATH OIIPEEICHUS, aKCHOMBI
1 TEOPEMBI, IPUMEHSATD UX, IPOBOJUTH
TOKa3aTENIbHBIE PACCYKICHUS B XOI€
[pelIeHNs 3a/1a4;

- YMETb OIIEPUPOBATh MOHATUIMHU:
CTETeHb YMCIIa, Jorapu(M YnCIia; yMEHUE
BBITNOJIHATH BBIYUCIIEHNUE 3HAYEHUN U
peoOpa3oBaHus BEIPAXKEHUM CO
CTETICHSIMH U JIOTapr(Mamu,
peoOpa3oBaHus IPOOHO-PAIIOHAIBHBIX
BBIPAKECHUM;

- YMETb OIEPUPOBATh MOHATUIMU:
[pallMOHaJIbHBIE, UPPALIMOHAJIbHBIE,
[OKa3aTeNIbHbIE, CTEIIEHHBIE,
lorapu@muueckue, TPUroHOMETPUIECKUE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHATUSIMHU:
(yHKIUS, HeTIpepbIBHAs (QyHKIUS,
POM3BO/IHAs, IEpBOOOpa3Has,
OIIpEACICHHBIA NHTETPAIL; YMETh
HaXOIWUTh TPOU3BOIHBIE DIIEMEHTaPHBIX
(yHKIMH, UCTIONIB3YSI CITPABOYHbIE
MaTepUabl; UCCIEN0BATh B MPOCTEUIINX
ciydasix (GyHKIIMU Ha MOHOTOHHOCTb,
HaXOUTh HAUOOJBIINE U HAUMEHbIIINE
3HaueHUs QYHKIIHNI; CTPOUTH rpaduKu
MHOTO4JIEHOB C UCIIOJIb30BAHNUEM
anmnapara MaTeMAaTHUYECKOT0 aHAIN3a;
[IPUMEHSTH IPOU3BOIHYIO NIPU PELLIEHUU
3a/1a4 Ha JBUKEHHE; PEIIAaTh IPAKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha

pacCMaTpruBACMBIX ABJICHUAX,




BHOCUTh  KOPPEKTHBBI
OLIEHUBATH
pe3yNbTaToB

OLICHNBAThb PUCKHU

B
1esITeIbHOCTD,
COOTBETCTBHE
LICIISIM,
[MOCJICICTBUI NCATCIbHOCTH;

pa3BUBAaTb KpPCaTHBHOC

MBIILIEHUE npu peleHuu
PKU3HEHHBIX TIPOOJIeM

0) 0a30BBIC HCCIIEAOBATEIIbCKUE
MENCTBUA:

- BJIAACTh HaBbIKaMH yqe6H0-

1CCIIE10BATENbCKOM u
[TPOEKTHOMN JESITETIbHOCTH,
HaBbIKAMU paspelieHus
po0Jem;

- BBISIBIIATH MPUYUHHOA
CJICZICTBECHHBIE CBSI3U u
AKTYaJIU3UpOBAThH 3ajauy,
BbIJIBUTaTh TUIIOTE3Y ee
pELICHUs, HAXOJIUTh APTYMEHTHI
I JOKAa3aTelbCTBa  CBOMX
YTBEPKICHHI, 3aJl1aBaTh
[apaMeTpbl u KpUTEpHUH
[PELICHHUS;

- aHAJIM3UPOBAThH MOJYYCHHBIE B
X0mIe 3a1a4u

KpUTHYCCKH

pEeUIICHUA
[PC3YJIbTATHI,
OLICHUBATL HX JOCTOBEPHOCTD,
[IPOrHO3UPOBATE H3MCHCHHC B|
HOBBIX YCJIOBUSX,

-- YMCTb NCPCHOCUTL 3HAHHA B

MMOAXOJbI U PCUHICHU A,

i34 CIIOCOOHOCTD 1504

MCII0JIb30BAHUSA B
MO3HABaTEJILHON W COLMAJILHOMN

IIPAKTUKC

HaOOJIbIIINE U HANMEHBIINE 3HAYCHHS,
HA HAXOXKJICHUE ITyTH, CKOPOCTH U
[YCKOPCHUS;

- YMETh OIEPUPOBATH MOHATHIMU:
panoHanbHast QyHKIHS, TOKa3aTeIbHas
(dyHKIMA, cTeneHHas QyHKIHS,
morapudmuueckas GyHKIus,
TPUTOHOMETPHUYECKUE (PYHKITUH,
oOpaTHbIC PYHKIIUU; YMEHUE CTPOUTH
rpauKu U3y4YeHHBIX QYHKIIUH,
MCITOJIB30BaTh rpadUKu IpU U3yYCHUN
MPOIIECCOB U 3aBUCUMOCTEH, IpU
[peILICHUH 33724 U3 APYTUX YIeOHBIX
[IPEIMETOB U 3a]1a4 U3 PEaTbHOM KU3HHU;
BBIpA)XaTh (OPMYIIAMHU 3aBUCHIMOCTH
MEXKIy BEIIMYMHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H
[pa3HBIX TUTIOB (B TOM YHUCIIC HA
MPOIICHTBI, JIOJIA ¥ YacTH, HA JIBIKCHHE,
paboTy, CTOMMOCTh TOBApPOB U YCIIYT,
HAJIOTH, 3a]1a41 U3 00JIACTH YIIPABIICHUS
ITMYHBIMA ¥ CEMEHHBIME (PUHAHCAMU);
COCTABJISATH BBIPAKEHHUS, yPAaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBI 110 YCIIOBUIO
3aJ1auu, UCCIIEI0BATh MOYYEHHOE
[peIlICHKE U OLICHUBATh
PaB/010I00HOCTh PE3yJIbTATOB;

- YMETb ONEPUPOBATH MOHATHIMU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HanOoJbIIIee M HANMEHbIIIee 3HAYCHNS,
[pa3Max, TUCTIEPCHSI, CTAHIAPTHOE

[103HABATEIIbHYIO M|OTKJIOHEHHE YUCIOBOr0 HabOPa; yMeTh
[PAKTUYECKYIO o0JacTu3BIeKaTh, UHTEPIPETUPOBATD
PKU3HEJEATEIIBHOCTH, MH(OPMALINIO, TPE/ICTABIECHHYIO B

- YMETh MHTEIpUpPOBaTh 3HaHMATAOIMIIAX, HA TUarpaMMax, rpapukax,
13 pa3HbIX IIPEIMETHBIX|OTPA’KAIOLYI0 CBOMCTBA PEANIbHBIX
oOuacrei; [IPOLIECCOB U SIBJIEHUH; MPEACTABIIATh

- BBABUIaTh HOBBIE  UAEU,MH(GOPMAIUIO C TOMOIIBIO TaOINIl U
pearaTh OpUTHHAJIbHBIE[TArpaMM; UCCIIE0BaTh CTATUCTUYECKUE

NTaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM
rpadUyecKuX METO0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH ITOHATUIMMU:
CJIy4aiiHBIN OIBIT U CTy4aifHOE COOBITHE,
BEPOSTHOCTH CIY4aliHOTO COOBITHUS;
YMEHUE BBIYUCIIATH BEPOATHOCTD C

MICTII0JIb30BaHNEM T'pauIeCKUX METOJI0B;




[IPUMEHATH (POPMYJIBI CII0XKEHUS U
[YMHOKE€HHSI BEpOATHOCTEM,
KOMOUHATOpHBIC (DAKTHI U POPMYIIBI TIPH
[pELLICHUH 33]a4; OLIEHUBATh BEPOSATHOCTH
[pEaJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMHU BETMUMHAMH;, YMECHUE
[IPUBOANTH TPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B IPUPOAHBIX U
0OI11€CTBEHHBIX SIBJICHUSX;

- YMETb ONIEPUPOBATH MOHATHIMHU: TOUKA,
psiMasi, JI0CKOCTb, IPOCTPAHCTBO,
NIBYIPaHHBIN YTOJI, CKPELIMBAIOIIUECS
[psIMble, TapaIIETbHOCTD U
[ePIIeHANKYIISIPHOCTD MPSIMBIX U
[IOCKOCTEH, YroJl MEeXAy MPSMBIMH, YTOJI
MEXAY IIPSAMOM U TUIOCKOCTBIO, YIOJ
MEKIY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU J0 TIIOCKOCTH, PACCTOSTHUE MEXY
[PSMBIMU, PACCTOSTHUE MEXTY
[UIOCKOCTSIMH; YMEHHUE HCII0JIb30BaTh MIPU
[peILICHUH 3a]a4 U3yYeHHbIE (DAKThI U
TEOpPEMBI TUNITAHUMETPUHN; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaOILEro MUupa;

- YMETh ONEPUPOBATH MOHATHIMU:
MHOT'OI'paHHMK, CE4€HUE MHOTOTPAHHUKA,
KyO, mapajuiesnenumes, npusma,
nupamuia, Gurypa u HOBEpXHOCTh
BpalleHUs, IIUIUHP, KOHYC, 11ap, chepa,
ceueHust PUTYpHI BpaIIeHHUs, ITIOCKOCTb,
Kacaromasicsi cepbl, HMIMHAPA, KOHYCa,
[UTOIIA/h TIOBEPXHOCTH MUPAMUIBI,
[PHU3MBI, KOHYCa, IWIHH/PA, TUIOMAIb
cdepsrl, 00beM Ky0a, MPSIMOYTOJIBLHOTO
napasenenunesa, MUpaMubl, IPU3MBI,
[MJIMH/pa, KOHYCa, [l1apa; yMEHHe
M300pa’kaTb MHOTOTPaHHUKH U
MMOBEPXHOCTH BPAIICHHUS, HX CEUYCHHS OT
PYKH, C TOMOIIBIO YePTEIKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPEJ/ICTB;
[YMEHHE pacrio3HaBaTh CHMMETPHIO B
[IPOCTPAHCTBE; YMEHHE PaclO3HABATh
[paBUIIbLHBIE MHOTOTPAHHUKHY;

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

OTHOIIEHUE MJIOMIAJAeH TOBEPXHOCTEN U




00BEMOB MOOOHBIX (PUTYD MPU PEIICHUH
3agay;

- YMETb BBIUUCIIATh T€OMETPUUYECKHE
BEJIMYMHBI (IJIMHA, Yrojl, IUI0IA/b,
00BEM, IO TOBEPXHOCTH),
MCTIONB3Ys N3yYeHHBIE (POPMYITBI U
METO/IBI;

- YMETb ONEPUPOBATH MOHATHIMU:
PSMOYTOJIbHAs CCTeMa KOOP/MHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEICHUE, YTOJI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEACHNE BEKTOPA HA YUCIIO;
HAaXOJIUTh C IOMOILIBIO U3YUEHHBIX
(bopMyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETh BBIOMPATH IMOAXO AN
M3y4CHHBII METOJ JUIsl pellieHHs 3a/1auH,
[pacrio3HaBaTh MaTeMaTU4eCcKue (aKThl U
MaTeMaTHYeCKUE MOJIEIH B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUAX, B HCKYCCTBE;
YMEHHE TIPUBOIUTH IPHMEPHI
MaTEMaTUYECKUX OTKPBITHA POCCUICKON
1 MUPOBOW MAaTeMaTU4E€CKOM HAYKHU.

- YMETh ONEPUPOBATH MOHATHIMU:
oIIpeJiesIeHUe, aKCHOMa, TeopeMa,
CJIeZICTBHE, CBOICTBO, IPU3HAK,
1T0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(hopMyIMPOBKH; yMeHHE (HOPMYITUPOBATH
00paTHOE ¥ MPOTUBOIOJIOKHOE
YTBEpKJIEHHE, IPUBOIUTH IIPUMEPHI U
KOHTPIIPUMEPBHI, UCIIOJIb30BATH METO/
MaTeMaTHIeCKON WHAYKIIUH; IPOBOIUTH
NTOKa3aTelbHbIe PacCyKICHUs U
[peILIeHNH 3a]a4, OLICHUBATh JIOTHYECKYIO
PaBUIBHOCTD PACCYKACHUM;

- YMETb OIEPUPOBATH MOHATHIMU:
MHO>KECTBO, TOJMHOKECTBO, OTIEPaINH
HaJ MHOXECTBaMH; YMEHUE
MICII0JIb30BATh TEOPETHKO-
MHO>KECTBEHHBIH arnapar /it OIUCaHUS
[pEAIbHBIX MPOLIECCOB U SABJICHUHN TIpU
[peILICHUH 33]a4, B TOM YHCJIe U3 JPYTUX
y4EOHBIX IIPEMETOB;

- YMETb OIEPUPOBATH MOHATHAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, UK, rpad Ha
[JIOCKOCTH; YMEHUE 3a7aBaTh U




OIMCHIBAThH Tpadbl pa3IMuHbIMU
Ccrioco0aMu; UCTIOIB30BaTh rpadbl MpU
[pEIIeHNH 3a]1aY;

- YMETh CBOOOJTHO ONIEPUPOBATH
MMOHATUSIMH: COUYETaHUE, IEPECTAaHOBKA,
YHCIIO0 COYETAaHUH, YHCII0 IEPECTaHOBOK;
orHOM Hpl0TOHA; yMEHUE IPUMEHSTh
KOMOHWHATOPHBIE (DAKTHI U PACCYKACHUS
IUISL pellleHus 3a/1aY;

-YMETh ONEPUPOBATH NOHATUAMU:
HATypaJlbHOE YHUCIIO, 1IeJI0€ YHUCIIO,
OCTaTOK 0 MOJYJII0, PalliOHATIbHOE
4HCII0, HPPALMOHATBHOE YHCIIO,
MHOYKECTBA HATYpPaIbHbIX, IIEIIBIX,
[pallMOHANBHBIX, CHCTBUTEIBHBIX YHCENT,
[YMEHHE HCIIOJIb30BaTh MIPU3HAKH
ITEJTMMOCTH, HAMMEHBIINH OOIINI
eNMTeNbh U HAaMMEHbIIee 001ee KpaTHoe,
anropuT™ EBKiHIa pu pelieHuu 3a1ad;
3HAKOMCTBO C Pa3IU4YHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUHCIICHHUS,
- YMETh CBOOOTHO OTIEPUPOBATH
MOHSTHSMH: CTETICHb C LIEJIBIM
[MOKa3aTeyieM, KOPEHb HaTypaJIbHOMN
CTETIEHH, CTETICHb C PAIlHOHAIEHBIM
MoKa3aTeseM, CTeIeHb C
eIICTBUTENBHBIM (BEIIECTBEHHBIM)
Mokazaresnem, Jorapudm 4rcia, CHHYC,
KOCHHYC U TAaHT'€HC TIPOU3BOJIBHOTO

EU (IR

- YMETh ONEPUPOBATH TIOHATHSIMH:
TOKIECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUH U
HEpaBEHCTB, PABHOCUIBHOCTD
ypaBHEHH, HEPaBEHCTB U CUCTEM,
[palioHaIbHbIC, HppaIlOHATbHBIE,
MoKa3aTeIbHbIE, CTETICHHBIE,
nmorapupMUIecKue, TPUTOHOMETPUYECKHE
YpaBHEHUsI, HEPABEHCTBA U CHCTEMBI;
[YMEHHE peliaTh YpaBHEHUS, HEPAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3IMIHBIX
[PUEMOB; pelllaTh ypaBHEHUS,
HEpaBEHCTBA U CHCTEMBI C TApaMeTpoM;
[IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JJISl pEIIeHUs] MaTeMaTUYeCKUX

3a/1ad M 3a/1a4 U3 Pa3audHbIX o0JacTen




HAYKH U peaIbHOM KU3HU;

-yMeTh CBOOOHO ONIEPUPOBATH
MOHATUAMHU: Tpaduk GyHKIIMHA, OOpaTHAS
(b yHKIHS, KOMIO3UIIUS (DYHKITHH,
mHeHas QYHKIUS, KBaIpaTUIHAs
(byHKIMSA, cCTeneHHAs QYHKIHS C [eTTbIM
[oKa3aTeseM, TPUTOHOMETPUYECKHe
(yHKIMH, OOpaTHBIE
TPUTOHOMETPHUECKUE (PYHKIIUH,
[oKa3aTesbHas U JorapupmMuuecKas
(hYHKIIMH; YMEHHE CTPOUTH TpaduKu
(byHKLMH, BBIIOJIHATH IPeoOpa3oBaHuUs
rpaduKoB PYHKITHI;

[YMEHHE HCII0JIb30BaTh rpaduku (HyHKIIMN
11 U3YYCHHS TTPOLIECCOB U
3aBHCUMOCTEH MPH PEeIICHUH 3324 U3
NMpyrux y4eOHBIX TPEAMETOB U U3
[peabHON KU3HU; BBIpaXXaTh (OpMYyJIaMu
3aBHCUMOCTH MEX/y BeJIMUHHAMM;
yMEHHE CBOOOHO OIIEpUPOBAThH
OHATUSAMM: YETHOCTb (DYHKIIUHY,
MEePUOTUIHOCTD (DYHKIINH,
OTPaHUYEHHOCTH (PYHKIIUH,
MOHOTOHHOCTH (DYHKITHH, YKCTPEMYM
(byHKIMK, HANOOJIbIIIEe U HANMEHbBIIIEe
3HaYeHUs (YHKLIHUU Ha IPOMEKYTKE;
YMEHHE POBOJUTD UCCIIEOBAHHE

(b yHKITUY;

YMEHHE HCII0JIb30BaTh CBOMCTBA U
rpaguku QYHKIUN 11 pEIICHUS
YpaBHEHHIA, HEPAaBEHCTB U 337124 C
apameTpamu; U300pakaTh Ha
KOOPJAMHATHOH IJIOCKOCTH MHOXECTBa
pelLIeH ypaBHEHU, HEPABEHCTB U UX
CHCTEM;

- YMETb CBOOO/THO OIIEPUPOBATH
MOHSATHAMM: MIOCIIEI0BATENbHOCTb,
apr(MeTHIeCKas POrpeccus,
reoMeTpHYECKas IIPOTPeccHs,
0eCKOHEYHO yObIBarowias
reoOMETPHYECKas IIPOTPECCHsl; YMEHHE
3aaBaTh MOCIIEIOBATEIIFHOCTH, B TOM
4HCIIe ¢ TOMOIIBIO PEKYPPEHTHBIX
opmyur;

- YMETb OIEPUPOBATH MOHATHIMHU:
HENPEPbIBHOCTH (DYHKIIUH, ACUMIITOTHI

rpaduka QyHKINH, IEpBas U BTOpas




[por3BoHAs QYHKIIMH, FeOMETPUUECKUN
1 (PU3UIECKUNA CMBICI IIPOU3BOTHOM,
repBooOpasHasi, onpeeIeHHbIH
MHTErpaJl; yMEHHE HaXOJUTh ACUMIITOThI
rpaduka GyHKIUN; YMEHHE BEIYUCIISAT
[TPOU3BOIHBIE CYMMBI, IIPOU3BEICHUS,
YACTHOTO ¥ KOMITO3HIINH (DYHKITUH,
HAXOAWUTh YpaBHEHHE KacaTebHON K
rpaduky ¢ yHKIIHNH;

[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JIJIs
ucciieJoBaHus PYHKUUHN, A5
HAXO0/ICHUS HAWIY4YLIero pelieH s B
[PUKJIAAHBIX, B TOM YHCIIE COIIMAIbHO-
PKOHOMHYECKUX U (PU3UUECKUX 3aj1adax,
1151 OTIPEJICJICHUS] CKOPOCTH U YCKOPEHHUS;
HAXOWTh IO U 00BEMBI QUTYD C
MOMOIIBI0 UHTETPasa; IPUBOIUTH
pUMEPbl MATEMATHYECKOTO
MOJICTTHPOBAHUS C IOMOIIBIO

b hepeHIMaTbHBIX YPaBHEHHUI;

- YMETh OIEPUPOBATH MOHATUIMHU:
KOMILJIEKCHOE YMCIIO, COTIPSHKEHHBIC
KOMILJICKCHBIE YUCIIA, MOAYJIb U apTYMEHT
KOMILJIEKCHOT'O Yrcia, opMa 3armucu
KOMILIEKCHBIX YHcel (TeOMeTpryecKasi,
TPUTOHOMETPHUYECKasl U anredpandeckas);
[YMETh MPOU3BOAUTH apU(PMETHUECKUE
ECTBUS C KOMITJIEKCHBIMU YHCIIAMU;
[PUBOIUTH MPUMEPHI HCTIOTH30BAHUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATH
MMOHATHSIMU: CpeliHee apruMETHIECKOe,
MeavaHa, HanOoJIbIllee U HauMEHBIIIEE
BHAUEHUS, pa3Max, IUCIIEPCHUs,
CTaH/IapTHOE OTKJIIOHEHHE ISl OTTUCAHHS
YHCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTHUYECKHUE JJaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpapUUeCKUX METOI0B U
PIIEKTPOHHBIX CPEJICTB; rpauIecKu
MICCIIeZIOBAaTh COBMECTHBIC HAOIFOIEHUS C
MMOMOIIIBIO JarpaMM pacCeUBaHUs U
ITMHEWHON perpeccuu;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITHIA
C MCIIOh30BaHUEM IpapuuecKux
METOJI0B; IPUMEHSATD JUIS PEIICHUs 3329
(hOpMYyIIBI CITOKEHUSI U YMHOKECHHUS

BEPOSATHOCTEH, (POpMYITy OTHON




BepoSATHOCTH, (hopmyny bepuymu,
KOMOWHATOpHBIC (DAKTHI U (POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEaIbHBIX
COOBITHIA; yMEHHE ONIEPUPOBATH
MOHATUSIMU: CllyyaiiHas BEJINYMHA,
[pacrpeiesIieHHe BEPOSITHOCTEN,
MaTEMaTHUECKOE OXKUAAHNUE, AUCTIEPCUS U
CTaHIAPTHOE OTKJIOHEHHUE CIIy4aliHOU
BEIMYMHBI, QYHKIIUU paclipeieIeHus 1
[JIOTHOCTU PABHOMEPHOTO,
[MOKa3aTEeJIbHOTO U HOPMAJIBHOTO
[pacrpeiesIieHui; YMEHHUE UCII0Ib30BATh
CBOMCTBA M3yUYEHHBIX PACIPENCICHUN IS
[pelIeHNs 3a]1a4; 3HAKOMCTBO C
TMOHSATHSIMMU: 3aKOH OOJIBIIINX YHCEIL,
METO/1bl BHIOOPOYHBIX MCCIIEI0BAHUIL;
[YMEHHE IPUBOJAUTD ITPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIUX YUCEIl B
[IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;
- YMETh CBOOOJITHO ONIEPUPOBATH
MOHATUSMU: TOUKA, IPsIMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyY, IIIOCKUH
[YTOJ1, IBYTPAHHBIA YTOJ, TPEXT'PaHHbIN
yTOJ1, IEpeceKaroIMecs, napauiebHble U
CKPEILMBAIOIINECS IPSIMBIE,
[apaJyIeIbHOCTh U MEPIEHIUKYISIPHOCTD
[PSAMBIX U IIJIOCKOCTEH, YTOJ MEXIY
PSIMBIMH, YTOJI MEKIY IPSIMON 1
[JIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMU;
[YMEHHE HCII0JIb30BaTh MPH PEIICHUN
3a/1a4 U3yyeHHbIE (aKThl U TEOPEMBI
[IaHUMETPUH; YMEHHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPY’KAIOIIEM
MUPE; YMEHHE ONIEPUPOBATH TOHATHAMMU:
MHOTOTPaHHMK, CEYEHNE MHOTOTPaHHUKA,
[IPABWJIBHBIN MHOTOI'PaHHUK, IIPU3Ma,
nupamuia, Gurypa u HOBEpXHOCTh
BpaleHus, IWIUHAP, KOHYC, map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYEHUS KOHYCa
1 WIMHpPA, TapajuleIbHbIe OCH UITH
OCHOBaHUIO, CEUEHHUE 11apa, MIIOCKOCTb,
Kacaromasicsi cepbl, HUINHIPA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOTOIpaHHHKA, H300pakaTh
MHOTOIPaHHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpAIllCHUs, UX CEYEHMS], B TOM YHUCIIE C

ITOMOIIBIO 3JICKTPOHHBIX CPCIACTB;




YMEHHE TPUMEHSATh CBOWCTBA
TEOMETPUUYECKHUX (PUTYP, CAMOCTOSTEIILHO
(hopMyTUpOBaTh ONPECICHUS
M3y4aeMbIX (DUTYp, BBIABUTATH THIIOTE3bI
0 CBOMCTBAaxX M IPU3HAKAX
reoMeTpruuecKux (Ghuryp, 000CHOBBIBATH
VJTM OIIPOBEPraTh UX; YMEHHE ITPOBOIUTH
Kiaccuukanuio GUryp o pa3IuaHbIM
[pU3HAKaM, BBITIOJIHATH HEOOXOMMbIC
ITOTIOJTHUTEILHBIC TIOCTPOCHHS;

- YMeTbh CBOOOJIHO OTIEpUPOBATH
MOHSATUSMH: TLIOIIAIb (PUTYpPHI, 00BEM
(uryphl, BeJIMYMHA yTJa, PACCTOSHHE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXK]TY
[PSMBIMU, PACCTOSTHIE MEXKITY
MIOCKOCTSIMHU, ILIOMAAb chepsl, TUIONab
MOBEPXHOCTH THUPAMU/IBI, TPU3MBI,
KOHYca, IIIINHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOTO TIapasliesenuIea,
MUPAMUJIBL, TPU3MBL, IMIIMHIPA, KOHYCA,
[1apa; yMEeHHUEe HaXOAUTh OTHOIICHHE
00BEMOB TIOAOOHBIX QUTYP;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHSITHSIMH: JIBUKCHHE, TTAPAJUICITbHBIH
MIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH | B
[POCTPAHCTBE, TOBOPOT, MPEeOOpa3oBaHUE
no100us, Mo1I00HbIE PUTYPBI; YMEHUE
[pacro3HaBaTh paBHbIE U MOI00HbBIE
(bUrypsl, B TOM 4HCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYpPE; YMCHHE
MICITOJIE30BaTh TEOMETPHUECKUE

OTHOIICHHUS, HAXOAUTh TCOMETPHUCCKUC
BEJIMYUHBI (JTMHA, YTOJI, TUIOIA/Ib,
00BEM) MPU PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB U U3 PEalbHOM
PKU3HM;

- YMETh CBOOOJTHO ONIEPUPOBATH
MOHATHSIMHE: TIPSMOYTOJIbHAS CHCTEMa
KOOpPJIUHAT, BEKTOP, KOOPIUHATHI TOUKH,
KOOpPIMHATHI BEKTOPA, CyMMa BEKTOPOB,
ITPOU3BEICHAE BEKTOPA HA YHCJIO,
[pa3oKeHUe BEKTOpa 1Mo 0a3ucy,
CKaJIsIpHOE MPOM3BEICHUE, BEKTOPHOE
[IPOU3BEACHUE, YTOJ MEXKIY BEKTOPaMH;
YMEHHE UCIOJIb30BaTh BEKTOPHBIN U
KOOPIUHATHBIN METOJ JIJIsl pEIICHUS

FEOMETPUYECKHUX 3a/1a4 1 3a1a4 IPYTHUX




[y4eOHBIX IPEIMETOB; ONIEPUPOBATH
MOHATUSAMM: MaTpuua 2x2 u 3x3,
OIIPEACINTEND MaTPHLIBI,
TECOMETPUUYECKUN CMBICI ONPENEIUTENS;
- YMETb MOJIEJINPOBATH PEAJIbHBIE
CUTYalluU Ha SI3bIKE MAaTEMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, yDABHEHUS,
HEpPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM amIapara
QJIreOpbl, UHTEPIPETUPOBATh
[10JIy4YE€HHBIA PE3YyJIbTAT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOLIBIO
FEOMETPUUECKUX TOHATUN U BEJINYMH,
[peIIaTh CBA3aHHbIE C HUMU [TPAKTUYECKUE
3a/1a4M; COCTaBJIATH BEPOSITHOCTHYIO
MOJI€Ib U HUHTEPIPETUPOBATH
[10JIy4YEHHBINM PE3yJIbTAT; pelIaTh
[IPUKJIAJHBIC 33Ja4H CPEICTBAMU
MaTEMAaTUYECKOT O aHaJIN3a, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKOTO U
(bM3HUECKOTO XapaKTepa;

- YMEHHE BBIOMPATH MOIXOISIINI METOT
U1l pEILIEHUs 3a/1a4l; IOHUMaHKe
3HAYMMOCTH MaTEMAaTUKH B U3yUYEHUU
[IPUPOIHBIX U OOLIECTBEHHBIX IIPOLIECCOB
U SIBJICHUI; yMEHHE PAclO3HABATh
[IPOSIBJIEHUE 3aKOHOB MaTEMaTHKU B
MICKYCCTBE, YMEHHE TPUBOINUTD IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHM POCCUICKON
1 MUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonbs3oBath
COBpPEMEHHBIE CPECTBA
MOMCKa, aHaJIu3a U
MHTEepIpeTaluu
MH(bOpMaLNH, U
MH(OpMalOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
podecCuoHATBHON
eI TeTbHOCTH

B obnactu 1EHHOCTH HAYyYHOTO

MO3HAHUS:
-c(hOpMUPOBAHHOCTD
MUPOBO33PEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKH u
00LIECTBEHHOMN MIPAKTHKH,
OCHOBAaHHOTO  HAa  JHMAJIOTe
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B

MOJIUKYJIBTYPHOM MUDE;
- COBEpILIEHCTBOBAHUE SA3BIKOBOM
M YNTATEIbCKOW KYJIBTYpBl Kak|

CcpelicTBa B3alMOJICHCTBUS

- YMEThb OINEPHPOBATH  IOHITHSIMHU:
panMoHanbHast (QyHKIMS, MOKa3aTeabHas
(byHKIMS, CTETICHHAsA byHKLu,
imorapupmuyueckas byHKIM,
TPUTOHOMETPHUECKHE ¢byHKLUY,
oOpaTHble (YHKIMH; YMEHUE CTPOUTH
rpaduxu W3Y4EHHBIX byHKIUH,

MCIIONIb30BaTh TIpaUKU TpU HU3YYEHHUU

[POIIECCOB W  3aBUCHUMOCTEM,

pEIeHnH 3aJad U3 JAPYTuX YueOHbIX]

npy|

[IPEIMETOB U 33Ja4 U3 PEaJbHON JKU3HH;
BbIpaXaTh  (opMyJamMH  3aBUCHMOCTH
MEXTy BETMUYMHAMU;

YMETb  ONEpPUPOBATH

TIOHATUAMU

TOXIOCCTBO, TOXACCTBCHHOC

MCXKAY JIOAbMH W ITIO3HAHUS

rpeoOpa3oBaHue, ypaBHEHHE,




MUDa;
- OCO3HAHUE IIEHHOCTH HAy4YHOM
eI TeIbHOCTH,
OCYIIECTBIISATh

TOTOBHOCTH
MPOEKTHYIO H
MCCIIEIOBATEIbCKYIO
e TENIbHOCTh WHINBUAYAIBHO H
B TpyIIIIE.
OBnaseHne  yHUBEPCAJIbHBIMU
yaeOHBIMU
MENCTBUSIMU:
B) paboTa ¢ nHpOpMaIUeH:

- BJIQJICTh HaBbIKAaMH ITOJTYYCHHA

IIO3HAaBaTCJIIbHBIMU]

MHpOpPMAaLlUM W3 HMCTOYHHUKOB
[Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO

OCYILICCTBJIATL IIOMCK, aHaJIu3,

CHCTEeMaTH3aLNI0 u
MHTEpIIpeTanuio  uHpopManuy
PAa3MUYHBIX BHIOB M (QOpM
Npe/ICTaBICHNUS;

- co3JaBaTh  TEKCTHl B
Pa3MUUHBIX (GOpMaTax C y4eToM
HasHa4YeHUs HHGpoOpMaLUU U
[ICJIEBOI  ayJUTOPUHU, BBIOHUpAs
ONTUMAIIbHYIO bopmy|
[pe/ICTaBICHUS u
BU3yaTH3aLUH;

- OLIGHMBATh JIOCTOBEPHOCTH,

JICTUTUMHOCTD I/IH(l)OpMaLII/II/I, €
COOTBCTCTBHC IMpaBOBbBIM H

MOPaJIbHO-3TUYCCKUM HOPMaM;

- WCIOJB30BaThb  CPEICTBA
1H(OpPMaLlMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI B peleHnn
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX u
OpPraHU3alMOHHBIX  3aJady  C
CcOOTI0ICHHEM TpeOoBaHU
DPTOHOMHUKH, TEXHUKH
0€30ITacHOCTH, TUTHEHEL,

pecypcocOepeKeHusi, TPaBOBBIX

M OTHYECKHUX HOPM, HOPM
MH(OPMALIMOHHOM
0€30IMacHOCTH;

- BJIJICTh HaBBIKaMH
pacrio3HaBaHMsT M 3alIHTHI

HEpaBeHCTBO, CHUCTEMa YypaBHEHUH W
HEpPaBEHCTB, PaBHOCUIILHOCTH
YypaBHEHMI, HEPaBEHCTB CHUCTEM,

[pPalliOHAJIbHBIC,

u
UppalyoHaJIbHbIE,
[10Ka3aTelbHbIE, CTEIEHHBIE,
imorapupmMuYecKue, TPUrOHOMETPUUYECKHE
YPaBHEHMsI, HEpPaBEHCTBA M CHCTEMBI,
YMETb pellaTh ypaBHEHHs, HEPAaBEHCTBA U]
CHUCTEMBbl C  [OMOUIbIO
[IpUEMOB; pewarb

HEpaBEHCTBA U CUCTEMBI C [apaMeTpoM;

[MPUMCHATE YpaBHCHHA, HCPABCHCTBA, HUX

Pa3IMYHBIX
ypaBHEHUS,

CUCTEMBI JUI PELICHHUs] MaTeMaTU4ECKUX
3ajay U 3a7ad U3 passInuHbBIX o0JsacTel
HAayK{ U PEAJIbHOW KU3HY;

YyMEThb  CBOOOJIHO  OIEPHPOBATH
MOHSTHSMH: JIBIDKECHHUE, TapaJuIeIIbHBINA
[IEPEHOC, CUMMETPHUSI Ha IJIOCKOCTH U B
[IPOCTPAHCTBE, TIOBOPOT, MPeoOpa3oBaHKe
nonobus, mMomoOHbIe (UTYpPHI; YMETh
[pacrio3HaBaTh paBHbIE W  TOJOOHBIC
(urypsl,

HCKYCCTBE,

B TOM 4YHCIE B MPHPOJE,

aApPXUTEKTYPE; yYMETh
HCII0JIb30BATh TCOMETPHUYECKUE
OTHOIICHHS, HAXOJUTh T'COMETPHYCCKUE
(nmuHa, yrodm,
00bEM) TMPH PEUICHUU 3a/a4 U3 JIPYTHX|
y4eOHBIX TPEIMETOB U U3 peallbHOM]

PKU3HHU

BCJINYHHBI miomanib,

H(pOopMaluy,




nH()OpMaITMOHHOM
0€30ITaCHOCTH JINYHOCTH

OK 03 ILtanupoBats u
pean30BHIBATh
COOCTBEHHOE
rmpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
NesITeTbHOCTD B
podeCCHOHATLHON
cdepe, UCIIOTB30BATH
BHAHUS 110 (PMHAHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX KU3HECHHBIX
CUTYaIUAX

B oOactu JTyXOBHO-

HPABCTBCHHOI'O BOCIIMTAHU:
-- c(hOpMHUPOBAHHOCTH|
HPAaBCTBCHHOI'O CO3HaHHA,

ODTUYCCKOI'O ITIOBCACHUA,

- CHOCOOHOCTh  OLICHUBATH
CUTYaLUIO u MIPUHUMATH
OCO3HAHHBIE pelIeHus,
OPUEHTHUPYSICh HAa MOPAIBHO-
HPaBCTBEHHbIC HOPMBI u
[IEHHOCTH;

- OCO3HAHHWE JINYHOT'O BKJIaJa B
[OCTPOCHHE

Oytymero;

YCTOWYHBOTO

CBOMM  pOJMUTEISIM ©  (WJIN)
pYyrum YJIeHaM CEMbH,
CO3aHUIO CEMbH Ha OCHOBE

(OCO3HAHHOT' O HpI/IHﬂTI/ISI
[ICHHOCTEH CeMEWHOM >KM3HH B
COOTBCTCTBUU C TpaI[I/IIII/ISIMI/I
Hapo10B Poccuu;

OBylailcHue  YHUBEpPCAJIbHBIMY
PETYISTUBHBIMU JEHCTBUSIMMU:

a) CaMOOpTaHU3AIIHS:
CaMOCTOSTEILHO,

OCYIICCTBJIATL ITO3HABATCIBHYIO

[UIaH pellieHuss npoOJieMbl ¢
YUETOM HMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
[IPEATNIOYTEHU;

OLICHKY

JaBaThb HOBBIM|
CUTYyal UM,

CI0COOCTBOBATH

(bOPMUPOBAHUIO U TIPOSBICHHIO

OTBCTCTBCHHOC OTHOLICHHEC K]

- YMETb OIEpPUPOBATH  IOHATHUAMM:
[pallOHAJIbHBIE, HMPPALMOHAIIBHEIE,
[10Ka3aTeIIbHBIC, CTCIICHHBIE,

imorapumMuYecKre, TPUrOHOMETPHYECKHE
YpaBHEHMSI U HEPABEHCTBA, UX CUCTEMBI;

YMETh  ONEPUPOBATH
MHOTOTPaHHHK, CCYCHHE MHOTOTPAaHHUKA,
KYO, napajuieenuIes,
¢durypa
BpalleHus, MIIWHAP, KOHYC, 1Iap, chepa,
cedeHus (pUrypsl BpalleHUs, TUIOCKOCTD,

IIOHATHUAMM

pu3Ma,

[upamMujia, u ITOBCPXHOCTD

Kacarolascsi cepsl, WINHIPA, KOHYCA,

[JI0IIa1b IMOBCPXHOCTHU MUupaMu/bl,
[IPHU3MBEI,

chepbl, 00beM Kyba, NPSIMOYTOJIHLHOTO

KOHyCa, LUIUHApA, IUIOUIA/lb
napajuieenuneaa, MTUpaMuabl, MPU3MBIL,

UJIMHpA, KOHYCa, 1mapa, YMCHHC

M300paxarhb MHOTOTPaHHUKHU u

IMOBCPXHOCTU BpalICHUSA, UX CCUCHHA OT]

[PYKH, C
MHCTPYMCHTOB U OJJICKTPOHHBLIX CPCIACTB;

IIOMOIIBIO YCPTCIKHBIX]

YMETb  pacCIiO3HABATb B|

YMETh
NpaBUJIbHBIE MHOTOTPAHHUKHY;
YMETb  ONEpPUPOBATH
pSMOYTOJIbHAsl ~ CHUCTEMa

CUMMCTPHIO

[IPOCTPAHCTBEC; paciio3HaBaThb

- IIOHATHUAMM
KOOpAHWHAT,
KOOPAWHATBI TOUYKH, BEKTOP, KOOPAHNHATLL

JICATCIIbHOCTD, BBIABJIATBBCKTOPA, CKAJAPHOC MMPOU3BEACHUEC, YI'OJI
po0JIEMBI, CTaBUTH AMEXIY BEKTOpaMH, CyMMa BEKTOPOB,
bopMyIUpOBaTh  COOCTBEHHBIEIPOU3BEACHHE  BEKTOpa HA  YHUCIIO;
Bamay B 00pa3oBATENbHOMHAXOMUTh C  TOMOIIBI0  HM3yYCHHBIX|
MESTENIbHOCTH W JKU3HEHHBIX|[(DOPMYIT KOOPIHWHATHI CEPEIMHBI OTPE3Ka,
CUTYyaIUsX; [pAcCTOSTHUE MEXAY ABYMSI TOUKaMHU

- CaMOCTOSITEIBHO COCTAaBJISITH




[IMPOKON 3pyIUIIMU B Pa3HbIX

001acTIX 3HAHWHM, ITOCTOSHHO
[TOBBIIIATH CBOH|
00Opa3oBaTeNbHbII u
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb!

MCII0JIb30BATh MIPUEMB]
peduiekcun TUTST OIICHKH|
CUTyallud, BBIOOpAa  BEPHOIO
peleHus;

YMETh OLICHUBAaTh PHUCKU U
CBOEBPEMEHHO MIPUHUMATh
[PELLIEHNUS 110 UX CHUYKEHUIO;

B) SMOLIMOHAJIbHBIA MHTEJUIEKT,
[IpEAIONIararo i
c(hOpMUPOBAHHOCTD:
BHYTPEHHEHN MOTHUBAIUH,

BKJIIOUAIOIICH CTPCMJICHUC K
JIOCTHUIKCHUIO [CJIM W YCIICXY,
OIITUMH3M,

YMCHUC ﬂeﬁCTBOBaTL, HUCXO0asa U3

HWHHUINMATHUBHOCTD,

CBOMX BO3MO>KHOCTEH;

- SMIIATHH, BKJTIOYAIONICH
CIIOCOOHOCTE IMOHMMATH|
SMOIIMOHAIIFHOE COCTOSIHUC
PYTUX, YYUTBIBAaTh €ro MpH

OCYILICCTBJIICHUU
KOMMYHUKAIIUH, CIIOCOOHOCTB K
COUYBCTBUIO U COIICPCIKUBAHUIO,

- COIIUAJIBbHBIX HaBBbIKOB,
BKJTFOYAFOIIINX CITIOCOOHOCTH
BI)ICTpaI/IBaTB OTHOIIICHUA Cl

NPYTUMHU  TTIOABMH, 3a00THTHCA,
[POSIBIIATH UHTEPEC U pa3pelaTh
KOH(JINKTHI

OK 04 D dexTuBHO
B3alMOJICVICTBOBATH U
paboTaTh B KOJIJIEKTUBE
1 KOMaHIe

FOTOBHOCTL K CaMOPA3BUTHIO,

CaMOCTOSITEILHOCTH 5
CaMOOITPENETIECHHUIO;

-OBJIaJIcCHNE HaBBIKAMHU Y4e€OHO-
MCCIIEIOBATENIbCKOM, MPOEKTHOM
1 COIMAJIbHOMN IeITCILHOCTH;
OBnajicHue  YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
TEHCTBUSIMU

0) COBMECTHAs ICSITEIIbHOCTD:

IIOHUMAaTh H HCIIOJIb30BATHh

YMETb  ONEPUPOBATH  IOHATUSMH:
CIIy4alHbII OIBIT U ciy4yaiiHOe COObITHE,
COOBITHS;

C

BEPOSITHOCTh

YMETb
MICIIOJIb30BaHUEM TpaUueCcKUX METOJOB;

(bopMyIibL

CIIy4aitHOTO
BBIYHUCIIATH  BEPOSTHOCTH

[IPUMEHSITh CIIO)KEHUS |
YMHOXKEHUS BEPOSITHOCTEH,
KOMOUWHATOpHbIE (PAKTHI U (GOPMYIIBI MPU
[pEILICHUH 3aJay; OLEHUBATh BEPOSTHOCTH
[peabHBIX  COOBITHH; 3HAKOMCTBO  CO
CITy4ailHBIMU

BEINYNHaAMMU, YMCHUE

[MPEMMYIIECTBA KOMAHJIHOW W

[IPUBOJUTH NPUMEPHI MTPOSIBICHUS 3aKOHA




VH/IMBUIYaJIbHOW PabOTHI;

- IPUHAMATh LEJIUM COBMECTHOH
NESATEIIBHOCTH, OPraHU30BBIBATH
1 KOOPAMHHUPOBATh IEHCTBUS 110
¢ JOCTMIKCHHMIO. COCTaBIIATH
[J1aH JEUCTBUM, pACIPEICIIATH)
c

ponu MHEHUU

Y4aCTHHKOB

Y4ETOM
00CyXIaTh,
[pPe3yIbTaThl COBMECTHOM
PaboTHI;
- KOOPJMHUPOBAThH U BBITIOJIHSTH,
paboTy B YCIOBHSIX PEallbHOTO,
BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOICHCTBUS;

OCYHICCTBIIATE  IMO3UTHUBHOC
CTPATCTUYCCKOC TIIOBCACHUC B
Pa3JINIHBIX
IIPOABJIATH

BOOOpaXeHUE,

CHUTYaIHSX,
TBOPYECTBO u
OBbIThH
MHHUIUATHBHBIM.

OBnajseHne  yHUBEPCAJIbHBIMU
PETYISTUBHBIMH JCHCTBUSMU:

) NpuHATHE ce0d U JIPYrux

ITFOTCHA:

-  IpUHUMATh  MOTHBBI |
ApPTyMEHTBHI IPYTHX JIIOJed mpu
aHaIN3e pe3yabTaToB
ITesITEILHOCTH;

Ipu3dHaBaTb CBOC TIIpaBO U

NPYTOro uenoBeKa

OOJBIIMX  YHCET B  MPUPOIAHBIX
0OI1IECTBEHHBIX SBJIEHUSAX
yMETh ¢BOOOIHO

TTOHATHUAMMN: CTCIICHDb

u
- OIIePUPOBATH

c 1EJIBIM
[oKaszareieMm,  KOpPEHb

C

HaTypaJabHOH

CTCIICHHU, CTCIICHDb paluoOHaJIbHBIM]
C

(BEIIECTBEHHBIM)

[OKa3aTelIcM, CTEIEeHb
ITeHCTBUTEITLHBIM
MoKaszaTeyieM, JiorapudM dHcia, CHHYC,
KOCHHYC ¥ TaHIE€HC IPOHM3BOJIBHOTO
B () K

YMETb

CBOOOJHO  OMEpUPOBATH

MOHATUSAMU: TpapuK QyHKIHMH, oOpaTHAs

(dyHKIHS, GbyHKIUH,
NIMHEWHAst KBaJpaTU4Hasy

KOMITO3UIIUS
byHKIHS,
(GyHKIMA, cTerneHHass (YHKIUS C LEIbIM
[I0Ka3aTelIeM,
(byHKIUY,
TPUTOHOMETPUUYECKUE
[oKa3areibHas
(b yHKIUY;
(yHKINH, BBIIOJIHATE MpeoOpa3oBaHUs]
rpadukoB PyHKUINA;

- YMETh HCIIOJIb30BaTh TpapuKu GyHKIUH]

TPUTOHOMETPHUYECKHE
oOpaTHBbIC
byHKIUY,

JgorapuMuyecKast

CTpOHUTh rpaduku

u
yMETh

ISt IIPOLIECCOB
3aBUCUMOCTEH NpH pELIeHWH 3a7ad U3
NPYruX  y4eOHBIX IPeIMETOB
[peabHOM JKH3HU; BhIpakaTh (GOPMYyIaMu

HU3YyUCHUA H
n u3

3aBUCHMOCTH MEXy BETUUMHAMU;
- CBOOOJHO OMEPUPOBATH TOHATUSIMHU:

[paBO  JApPYruX  JIIOJAEH  HaMeTHOCTh  (QYHKUUH, MNEPUOAUYHOCTD
OILINOKY; (YHKIIMM, OrpaHUYEHHOCTh (YHKIIUH,
- pa3BUBaTh CHIOCOOHOCTBMOHOTOHHOCTh ~ (DYHKIIMH, 3KCTPEMYM|
MOHUMaThb MHUP C NO3MUUH/QYHKIMKM, HauOojblllee W HAaUMEHbIIee

BHAYCHUA q)YHKI_II/II/I Ha TIIPOMCEKYTKCE,

YMETh IPOBOJIUTH UCCIIeIOBaHHE
(b yHKIUY;

- YMETb HCIIOJIb30BaTh CBOICTBa U
rpaduky  QyHKUMH A8 pelieHus
YpaBHEHH, HEpPaBEeHCTB H 3a7ad C
rapamMeTpamu; n300paxarb HA

KOOpJIMHATHONW IUIOCKOCTH MHOXECTBQ|
[peIICHNI ypaBHEHHH, HEpaBEHCTB U HUX
CUCTEM




OK 05 OcymiecTBasiTh
YCTHYIO M TICBMEHHYIO
KOMMYHHUKAITUIO HA
roCcyJaapCTBEHHOM
s13BIKe Poccuiickoit
Denepanyu ¢ y4eToM
0coOeHHOCTEH
COLIMAJILHOT'O U
KYJIbTYPHOTO
KOHTEKCTa

B
BOCITUTAHMUS:

oOJactu 3CTETAYECKOTO)

- ICTETUYECKOE OTHOIICHHE K
MUDY, BKJIIOYAsl 3CTETHKY ObITa,
HAy4YHOTO

TBOPUYECTBA,

nu TCXHUYCCKOI'O
criopra, Tpyaa Wu
OOIIECTBCHHBIX OTHOIIICHMIA;

- CIIOCOOHOCTH BOCHPHUHUMATH
pa3jIMYHbIC  BUIBI
TPaJUIUd U TBOPYECTBO CBOETO
W JIPYIHX HapOJOB, OIIYINATh
OMOI[MOHAIBHOE  BO3JCHCTBHE

HCKYCCTBaA,

HCKYCCTBA,;
- YO©XKICHHOCTh B 3HAYMMOCTH
TSt o01ecTBa
OTEYECTBEHHOIO M  MHPOBOTO

JIMYHOCTH H

MCKYCCTBaA, OTHHUYCCKHUX

KYJIbTYPHBIX TpaaUIIi u
HapOJIHOT'O TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKCHHUIO,
B pasHBIX BHUIAX HCKYCCTBa,
CTpEMJICHHE MIPOSIBIISITH|
KaueCcTBa TBOPUYECKOM JIMYHOCTH;
OBnajseHne  yHUBEPCAJIbHBIMU
KOMMYHHKATHBHBIMU
MEeCTBUSIMU:

a) oOIIeHue:

- OCYLIECTBISATh KOMMYHUKAIIUH|
BO BCceX cdepax KHU3HU;

- pacno3HaBaThb HeBepOaIbHbBIC
cpencTBa OOMICHUS, TOHUMATH
BHAUYCHUE COLMAJILHBIX 3HAKOB,
[pacrio3HaBaTh MPEATNOCHUTKH
KOH(MIUKTHBIX  CHUTYyalHid
CMSITYaTh KOH(IUKTHL;
Pa3BEPHYTO JIOTUYHO

M3JIaraTb CBOKO TOYKY 3pCHUA (|

)51

u

M CITOJIBb30BaHHECM SI3BIKOBBIX]

Cpe/cTB

YMETb  ONEpUPOBATH  MOHSTHUSIMHU:
cpenHee — apudMeTHUecKoe, MeuaHa,
HanOoJblllee M HaMMEHbIee 3HAYeHUS,
[pazMax, CTaHJIapPTHOE

OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe

TMCIIEPCHS,
M3BIICKATh, MHTEPIPETHPOBATH
MH(pOpMAIIHIO, IIPEJICTABICHHYI0 B
rabnmuiax, Ha Juarpammax, rpadukax,
OTpaKaIOIIYIO pEabHBIX|

[IPOLCCCOB H HBJ'IeHHfI; MMpCaACTaBJIATD

CBOMCTBA

nH(QOpMAIMI0O C TOMOIIBIO TaONHIl |
TuarpamMm; HCCJICI0BaTh CTaTHCTUYCCKHE
TaHHBIC, B TOM YHCJIE C MPUMCHCHHEM
rpaUuecKuX METOJOB M DIICKTPOHHBIX
CPEICTB;

- YMETh ONIEPHUPOBATH MOHITHIMH: TOYKA,
mpsiMas, POCTPAHCTBO,
NIBYIpaHHBIA ~ yroJ, CKpEIIMBAOIIHECs
[psIMBIC, apauIeIbHOCTh
MEepIEHINKYISIPHOCTD PSIMBIX
[UIOCKOCTEH, YroJl MEXY MPSIMBIMH, YTOJI

IJIOCKOCTb,

H
H

MEXAY NPSIMOM M IUIOCKOCTBIO, YIOJ
MCKAY IINIOCKOCTAMMU,
[TOYKH 0 IJIOCKOCTHU, PACCTOAHUC MCKIY|
MEXKIY

paccTosHuEe OT
NPSIMBIMH, paccrosiHue
[IOCKOCTSIMH;

- yYMEThb MCIIOJIb30BaThb IpPU pELICHUY]
3ajady U3ydyeHHbIE (AKTBI M TEOPEMbI
[UIaHUMETPHH; YMEHUE  OIICHUBATH|

[pa3Mepbl 00BEKTOB OKPY>KAOLIETO MUPA

OK 06 IIposBiAaTs
rpaX/IaHCKO-
MaTPUOTHYECKYIO
[TO3ULIMIO,
IEMOHCTPUPOBATh
OCO3HAHHOE ITOBEICHHUE
Ha OCHOBE

TPpaAUuIIMOHHBIX

OCO3HaHHE OOYyYaIIIUMUCH

[POCCHIICKOM IPAXKIAHCKON
MICHTUYHOCTH;
LIEJICHANIPABIICHHOE DPa3BUTHE,

BHYTpCHHeﬁ NO3HMIUMH JIUMYHOCTH

- YMETb OIIEPUPOBATH IMOHATHUSIMMU:
[IPSIMOYTOJIbHASI CUCTEMA KOOPJINHAT,
KOOPAMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE IIPOU3BEACHUE, YT O
MEXKy BEKTOPAMH, CYMMa BEKTOPOB,
[IPOU3BEICHNUE BEKTOPA HA YUCIIO;
HaXOJUTh C IOMOIIBIO NU3YYEHHBIX

Ha OCHOBE JTyXOBHO-,
HpaB CTBCHHBIX HeHHOCTeﬁ
HapOJ0B Poccuiickoii

(hopMyJT KOOPJIMHATHI CEPEIMHBI OTPE3KA,




00IIEUEI0BEYECKUX
IICHHOCTEH, B TOM
YUCIIEC C YICTOM
rapMOHH3AIUN
MEKHAIIMOHAIBHBIX U
MEXPEJIIUTUO3HBIX
OTHOIIICHUH,
[MPUMEHSATH CTAHIaPThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

Denepauv, HUCTOPUUYECKUX W
HAIMOHATBHO-KYJIbTYPHBIX

TpaIUIIH, dhopmupoBaHUe
CHCTEMBI 3HAUHMMBIX I[CHHOCTHO-

CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYILIMOHHOIO
MHUPOBO33PEHHU,

[MPABOCO3HAHUSI, 3KOJIOTHYECKOM

KYJIbTYPBI, CIIOCOOHOCTH|
CTaBUTb 1€MW  CTPOHTH
PKM3HEHHBIC TUIAHbI;

B 4acTH IPaKIaHCKOTO
BOCIIUTaHUA:

- OCO3HaHUE CBOHX|
KOHCTUTYLIMOHHBIX IpaB H
00s13aHHOCTEH, YBa)KEHUE

3aKOHA U MPABOTIOPSIIKA;

- IIPpUHATHC TPpaAuIIUOHHBbIX]
HallMOHAJIbHBbIX,
06H_IG‘IGJ'IOB6‘IGCKI/IX
'YMAHUCTUYCCKUX U

JICMOKPAaTUUICCKHUX HCHHOCTefI;

- TOTOBHOCTb IPOTUBOCTOATH
V1JICOJIOTHH SKCTpEeMHU3Ma,
HallMOHaM3Ma,  KceHohoOuw,
ITMCKPUMHUHALIUH 1o,
COLIMAIIbHBIM, PEJIUTHO3HBIM,
[PacoBBIM, HaIlMOHAIBHBIM
NpU3HAKaM;

- TOTOBHOCTb B€CTH COBMECTHYIO

NICATCIIBHOCTD B I/IHTepecax
o01ecTBa,

Yy4aCTBOBATh B CaMOYIIpaBJICHUH

FpakIaHCKOTO
B o011eo0pa3oBaTeIbHOM

OpraHu3aIu u JIETCKO-,
FOHOILLIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJIECTBOBATH C
COONUAJIBHBIMHA HWHCTHTYTaMU B
COOTBETCTBUU C UX (PYHKLIMSIMU
11 HA3HAYCHUEM,

- TOTOBHOCTh K T'YMAaHUTApHOHU U
BOJIOHTEPCKOM JI€SITEILHOCTH;

MMATPUOTUYCCKOI'O BOCIITUTAHU:

- c(OpPMHPOBAHHOCTH
[POCCUICKON IPaKIAHCKON
WJICHTUYHOCTH,  HaTpHOTH3MAa,

[pPacCTOsTHUE MEXAY ABYMS TOUKAMU;
-yMETh BBIOUPATh MOAXOISALINI
M3y4EHHBIN METOJI JUIsl pELICHUS 3a/1a4H,
[pacro3HaBaTh MaTeMaTH4ecKue (pakThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE TPUBOAUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITUM POCCUICKON
1 MUPOBOW MaTEMaTUYE€CKON HAYKH.

- YMETb ONEpPUPOBATH
CITy4alHBIN OMBIT U CIydallHOE COOBITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHS;
v

IIOHATHUAMM

YMCTb BbIYUCIATH BCPOATHOCTDH

MCII0JIb30BaHNEM IPaUUECKUX METOIOB;
(GOpMyIIBI  CIIOKCHHS

IIPUMCHATH H

[YMHO>XXECHUSA BEPOSITHOCTEH,
KOMOWHATOpHBIE (PAKTBI M POPMYIBI TIPU
[pEILICHUH 3aJ]]ay; OLlEHUBATh BEPOSTHOCTH
[peabHbIX
CIIy4yaliHbIMHU yMEeHUe

[IPUBOJUTD IIPHUMCPLI IIPOABJICHHA 3aKOHA,

CO6LITHﬁ; 3HAaKOMCTBO CO|

BCINYHNHaAMMU,

0OJBIIMX 4YKUCEd B IMPUPOJHBIX U

OOIIIECTBEHHBIX SBJICHUIX

YBaXEHUS K CBOEMY Hapomy,




HUyBCTBA OTBETCTBEHHOCTH TEPE]T
PonuHOM, TOpIOCTH 3a CBOM|
Kpail, cBor0 PoauHy, CBOM S3BIK
1 KyJbTypy, MNOpoUUIOE U
HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO  HApoJ1a
Poccuu;

- IICHHOCTHOC OTHOIICHUE K|
FOCYIapCTBEHHBIM  CHUMBOJIaM,
MCTOPUYECKOMY U TMPUPOTHOMY|
HaCJICIHIO, IMaMSITHHKaM,
TpaguuusasM HapoaoB Poccuwm,
OCTHKEHUSAM Poccuu B Hayke,
CKYCCTBE, cropre,
TEXHOJIOTHUSIX U TPYJIE;

- uuaernas yOEXKIEHHOCTD,
TOTOBHOCTb K CIY)KEHHIO U
BalIUTE OrteuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHEBIC 00y4aromuMucs
MEXKIPEIMETHBIE TIOHATHUS U
YHUBEpCAJIbHBIC yueOHbIE
ITeiicTBUS (perynaTuBHBIE,
[T03HABATECIIbHEIC,
KOMMYHUKATHUBHEIE);

- CIIOCOOHOCTD HX
HCITOJIb30BaHUS B
[MO3HABATEILHOM M COIHAJIbHOMN
[paKTHKE, TOTOBHOCTH K
CaMOCTOSITEIIbBHOMY
MJIaHUPOBAHUIO il
OCYIIIECTBIICHUIO yueOHOU
eI TEeIIbHOCTH, OpraHu3aliH
Y4eOHOTO  COTPYJHHMYECTBA C
MegarorndyecKuMu pabOTHUKAMHU
M CBEPCTHUKAMM, K y4YacTUIO B
[MOCTPOEHUU  MHAMBUIYAJIbHOM
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIJICHUE HABBIKAMU Y4EOHO-
M CCIIEIOBATENILCKOM, TPOEKTHOM
1 COITMATBbHOM eI TETbHOCTH




OK 07 CozeilicTBOBaThL
COXPAHEHHUIO
OKpY>Karoleu cpebl,
pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MECHCHHUU KIIUMaTa,
[TPUHITAITBI
OEepEeKINBOTO
[IPOU3BOJICTBA,

b PexTUBHO
MEeNCTBOBATE B
Ype3BhIYAITHBIX
CUTYaIUIX

- HE IpUHUMATh JIEUCTBUS,
[IPUHOCSIINE BPEI OKPYKAIOIIEH
cpene;

- YMETh IIPOTHO3UPOBATH
HEeOIaroNpUsTHbIE
DKOJIOTUYECKHE IIOCJIEICTBHS]]
[PEAIPUHUMAEMBIX  JEHCTBUH,

[pe0TBpaliaTh ux;

- PaCcIupUTh OIIBIT
JICATCIIbHOCTH JKOJIOTHYECKOU
HAITPAaBJICHHOCTH,

- pazpa0aTbIBaTh IUIAH PELICHUs
po0JieMbl € YYETOM aHaIu3a
MMCIOIIUXCA MAaTCpHAIIBHBIX H|
HeMaTepHUaIbHBIX PECYPCOB;

- OCYILIECTBIIATh
L[€JICHAPABICHHbBIN TIOUCK
[epeHoca CpeicTB U CHocoOOB
neiicTBUsl B MPo(ecCHOHANBHYIO
cpeay;

- YMeTb IEPEeHOCUTh 3HAHUS B

- YMEThb OIEPHPOBATH  IOHSTHSIMHU:
byHKIIHS, HeIpephIBHAS byHKIHS,
MTPOU3BO/IHAS, nepBooOpasHas,
OTIpeIeIICHHBIN UHTETpa; YMETH|
HAXOIUTh IPOU3BOJHBIC AJIEMEHTAPHBIX
(YHKIUH,  HCMONB3ys  CIPaBOYHBIC
MaTepHasbl; UCCIICOBATh B MPOCTCHUININX]

ciydasx (GYHKIIMM Ha MOHOTOHHOCTb,
HAXOIUTh HAWOOJBIIUE W HAUMEHBIINE
BHA4YCHHUS (YHKIMH; CTpOUTh Tpaduku
MHOTOYJICHOB

C HCIIOJIBb30BaHUCM

arrapara MaTeéMaTH4Y€CKOI'o

[IPUMEHATHh IIPOU3BOJHYIO IPU PELICHUH

aHaJIu3a,

3a1a4 Ha JBHJKCHHE; PEIIATh ITPAKTHUKO-
OPUEHTUPOBAHHBIE HA

HauOONbIINE W HAaUMEHbBIINE 3HAYCHMUS,
IIyTH,

3ajauu
Ha HAXO0XKJEHUE CKOpPOCTH U
[YCKOpEHHS;
- yMeTb
NIBIDKEHUE B IIPOCTPAHCTBE, IOJO00HBIE

OIICPHUPOBATH IIOHATHUAMM

(I)I/Il"ypbl B IIPOCTPAHCTBE; HCIIOJIb30BATh

[103HABATEIILHYIO MOTHOILLICHNE IUIOIIAJEH IOBEPXHOCTEN U
[IPAKTHYECKYIO 001acTH00HEMOB TIOAOOHBIX (UTYP TPU PEIICHUH
PKU3HEESATEIIbHOCTH; 3asay;
- [peasiaraTb HOBbBIE INPOEKTBL- YMETb BBIYUCIATH TI'E€OMETPUUECKUE
OLIEHUBATb HWJEM C [O3ULIUMBEIMYMHBl (JUIMHA, Yroji, IUIOIIAlb,
HOBU3HBI, OPUTHMHAIBHOCTHU,00BEM, IUIOIIAb IIOBEPXHOCTN),
[IPAKTUYECKON 3HAYMMOCTH; MCIIONB3Ysl U3ydeHHble (GOpMYyJIbl U
- JaBaTb  OLICHKY  HOBBIMMETOJBI
CUTYaIUsIM, BHOCHTD
KOPPEKTUBBl B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIETISIM
2. CTpyKTypa u coaep:kaHue 001e00pa3oBaTeIbHON AN CHUIITHHBI
2.1. O0beM JUCHUILIMHBI U BUbI y4e0HOH padoThI
Ounasn 3aounas
(¢popma ¢popma
o0y4eHus o0y4eHUs
Buj y4yeOHoii paboThI O0beM B yacax
O0bem 00pa3oBaTeJbHOI MPOrPaMMBbl 340 340
KoncyabTanuu
CymmapHasi yyeOHast HATpy3Ka BO B3aMMO/JACHCTBHH € 306 34
npenojaBartejieM
B TOM 4HcCJIe:
JICKIIMH, YPOKH | 139 16




NpaKTHYeCKHe 3aHATHS 167 18
JlaGoparopHas pabora
IIpodeccnoHATbLHO OPHEHTHPOBAHHOE COACPKAHME
B TOM 4HcCJIe:
JIEKIUH, YPOKH
NMPAKTHYEeCKHE 3aHATHUSA
CamocrosiTejibHas padoTa 16 300
KoHTpoab 18 6
IIpome:xxyTouHasi aTTecTanusi — 3K3aMeH (2 cemecTp)
2.2. TemaTuyecKHi NJIAH U coJep:KaHue YUeOHOH TUCIMILIHHBI
Ounas ¢opma o0yueHus
HauMeHoBaN Conep:xanue yueOHOro Marepuasa (OCHOBHOE H ObLe Dopmup
npo¢eccuoHATbLHO-0PHUEHTUPOBAHHOE), yeMble
He pa3iaesioB U M
Ten JIaopaTopHbIe U NPAKTHYECKHEe 3aHATHS, 4ACOB KoMIIeTe
NPUKJIATHON MOAY.JIb (IPH HAJIMYMH) HUMHU
1 2 3 4
OcHOBHOe coiep:kaHue
Paznen 1. 20
IloBTOpPEHME
Kypca
MaTeMaTHKH
OCHOBHOI
HIKOJIBI
Tema 1.1 Cogepxanue yueOHOTo MaTepuana
Ilene u 3agaum | bazoBele 3HAHUS ©W yMEHHS T1I0 MAaTEMaTHKE B
MaTeMaTHUKH MpoeCCHOHAILHON U B TTIOBCEIHEBHOM JCSITEIIBHOCTH.
npy  OCBOCHHMH | KOMOMHMPOBAHHOE 3aHSITHE 2
CIIEIUATTbHOCTH
Tema 1.2 Coneprxanue yueOHOro MaTepuaa OK-01,
Yucma u | JIelcTBUS HaAJ TOJIOKUTEIBHBIMU W OTPULATEIbHBIMU 8§:8§,
BBIYHCIICHUS. YUCIaMH, OOBIKHOBEHHBIMU U JACCATUYHBIMU TPOOSMHU. OK-0 4’
Breipaxkenns  u | JlelicTBUS cO cTeneHsMH, (HOpPMYIBI COKPAIEHHOTO 2 OK-OS,
peoOpa3oBaHus | yMHOKEHHUS. OK-0 6,
:
KomOuHMpoBaHHOE 3aHATHE OK-07
Tema 1.3. IIpojdeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME
I'eomerpuss Ha | (copep:KaHUe MPUKJIATHOTO MOXYJIA)
IJIOCKOCTH Buap! miiockux Guryp v ux Iomais.
[IpakTUKO-OpUEHTUPOBAHHBIE  33Jadd B Kypce 2
T€OMETPUH Ha TIIOCKOCTH
[IpakTuueckoe 3aHsTHE
Tema 1.4 Copneprxanue yueOHOro MaTepuaa
[IpouieHTHBIE [TpocThie MPOIEHTHI, pa3Hble CIOCOOBI MX BBIYUCICHHUS.
BBIYHCIICHHS CroxHBIE TIPOTICHTHI 4

[IpakTHueckoe 3aHsATHE




Tema 1.5 Coneprkanue y4eOHOro MaTepraa
YpaBHenuss  u | JIuHelHble, KBaJApaTHBIC, JPOOHO-THHEHHBIC YPaBHECHUS
HEpPaBEHCTBA ¥ HEPABEHCTBA 2
[TpakTrueckoe 3aHsATHE
Tema 1.6 Conepxanue yaeOHOTO MaTepuaa
Cucremsl CriocoObl  pemieHusi CHCTEM JIMHEHHBIX YpaBHEHHU.
ypaBHEHUH u | [lonstus: matpuna 2x2 u 3x3, onpeaeauTeab MaTpUILb. 6
HEpPaBEHCTB Meron Taycca. Cucrtembl HEJIMHEHHBIX YpaBHEHUU.
CucTtembl HEpaBEHCTB
Kom0OuHMpoBaHHOE 3aHsATHE
Tema 1.7 Copepxanue yaeOHOTO MaTepuaa
Bxonnon Bbluucnenuss u  mpeoOpa3oBaHus. YpaBHEHUS U
KOHTpPOJIb HEpaBeHCTBA. ['eoMeTpus Ha TNIOCKOCTH 2
KonTponbnas pabota
Pasznea 2 20
IIpsimbie "
IUVIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Copepxanue yueOHOro MaTepuana
OcHOBHbIE [Ipenmer ctepeomerpuu. OCHOBHbIE MOHSTHUS (TOUKa,
HIOHSTHSA npsiMasi,  IUIOCKOCTh,  MPOCTpaHCcTBO).  OCHOBHBIE 2
CTEPEOMETPUHU. | aKCHOMBI CTEepEeOMETPHH. [Iepecekaromuecs,
Pacnonoxenne | mapamiensHble W CKpelMBaronuecs mnpsmbie. [Tpusnak
TIPSIMBIX U | M CBOMCTBO CKpelIMBaOIUXCs NpsIMbIX. OCHOBHBIE
IJIOCKOCTEM MIPOCTPAHCTBEHHBIE (DUTYPHI.
Komb6unnpoBanHoe 3aHsaTue
Tema 2.2. Copepxanue yueOHOro MaTepuana
[TapamnensHoct | [lapannenbHble TpsiMas ¥ IUIOCKOCTh. OmpereneHue.
b npameix, | [IpusHak. CgoiicTBa (c JIOKa3aTeIbCTBOM). OK-01,
PAMO u | [Tapamnensupie miockoctu. Omnpenenenue. [lpuzHak. OK-03,
IJIOCKOCTH, CpoiicTBa (C J0Ka3aTenbCcTBOM). TeTpasap U €ro 6 OK-04
IIJIOCKOCTEMN anemeHTsl. [lapamnenenunen W €ro  DJIEMEHTHI.
CBolicTBa NPOTHUBOIOJIOKHBIX T'PAaHEW M JUaroHaueu
napautenenunena. Ilocrpoenne cedenmil. Pemenue
3az1ad.
KomOuHnpoBaHHoe 3aHsATHE
Tewma 2.3. Coneprkanue y4eOHOro MaTepuana
[Mepnennukynsp | Ilepnennukynsipabie npsMble. [lapaniensHble npsmble,
HOCTB IIPSIMBIX, | MEPIICHIUKYISIPHBIC K IJIOCKOCTH. [Ipu3znak
npsiMOH 1 NepPHEHANKYISPHOCTH psIMOM u IIJIOCKOCTH.
IJIOCKOCTH, JokazarensctBo.  [lepneHauKkymnsip ¥ HakJIOHHasl.
IJIOCKOCTEMN IlepnieHuKynspHBIE IIJIOCKOCTH. [Ipu3nak 2
NEPIEHIUKYIJIIPHOCTHU IIOCKOCTEN. JloKa3aTenbeTBo.
PaccrosiHns B mpocTpaHcTBE
Komb6unupoBanHoe 3aHsaTHe
Tema 2.4. Coneprkanne yaeOHOro MaTeprana




Teopema o Tpex

Teopema o Tpex nepneHaukyisipax. JlokazaTenbCTBO.

MNEPHECHANKYISIP | YTOI MEXAy MNPAMOM M IUIOCKOCTBIO. YTOI MEXIY 4
ax MIJIOCKOCTSIMU
Komb6unupoBanHoe 3aHsatue
Tema 2.5. IIpodeccnonanbHO-OPHMEHTHPOBAHHOE  COJdEPKAHHE
[TapamnenpHele, | (cogepskaHHe MPUKJIATHOTO MOIYJIsS)
HNEPIEHIUKYIAP | AKCUOMBI CTepEOMETPHH. [lepneH IUKYIAPHOCTD
HBIE, IpsIMOM M IUIOCKOCTH, NMapaJljIeIbHOCTh JIBYX HPSMBIX, 4
CKPEIIMBAIOIINE | MEPHEHAUKYISIPHBIX IIOCKOCTH, MEPHEHAUKYISPHOCTD
s IpsIMbIE IIJIOCKOCTEN
[TpakTrueckoe 3aHsATHE
Tema 2.6. Conepxanue yaeOHOTO MaTepuaa
Pemenne 3anmad. | PacmonoxeHue mpsiMBIX U IIOCKOCTEH B IPOCTPAHCTBE.
[Ipsimble 1 | [lepnieHIUKYIAPHOCT, U NAPAIEIBHOCTh MPSAMBIX H
IIJIOCKOCTH B | uiockoctel. CKpelmBaronuecs npsimble 2
MIPOCTPAHCTBE KonTponbnas pabota
Paznen 3. 16
Koopaunatsl u
BEKTOPbI
Tema 3.1 Copepxanue yueOHOro MaTepuana
JexapToBbl JexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimne OK-02
KOOpAMHATBl B | 331ayl B KOOpAuHATaX. PaccTosHue MexAy IBYMs 4 OK-O3:
IIPOCTPAHCTBE. | TOUYKAMM, KOOPJAUHATHI CEPEANHBI OTPE3KA OK-04,
Paccrosiue Komb6unupoBaHHoe 3aHsATHE
MEX1y  JByMs
TOYKaMH.
Koopaunarsl
CEpEeIUHBI
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaia
BekTopsl B | Bextopel B mpocTtpaHcTBe. ClokeHHWE W BbIUUTAaHUE
MIPOCTPAHCTBE. BEKTOPOB.  YMHOXXEHHME  BEKTOpa Ha  YHCJIO.
VYron mexny | Kommnanapasie Bektopbl. CKalsipHOE MpOW3BENEHUE
BEKTOPaMH. BEKTOPOB. Paznoxenue BEKTOpa o TpeM 6
CkansipHoe HEKOMIUIaHapHBIM BekTopaM. KoopauHaTel BekTOpa,
IIPOU3BENICHUE CKaJIsIPHOE MPOU3BEACHHUE BEKTOPOB B KOOpAMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yroil MeXAy MpsIMOd H
IUIOCKOCTBIO, YrOJ MEXIY IUIOCKOCTSIMH. YPaBHEHHE
IUIOCKOCTH. ['eoMeTpuuecKnii CMBICI ONPEenEaUTENs 2X2
Komb6unupoBanHoe 3aHsaTue
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
IIpakTuxo- (comep:kaHue NPUKJIATHOTO MOAYJIS)
opuentupoBanH | KoopanHaTHas 110CKOCTb. BrlunciieHne paccTossHuil u
bl€ 3aJa4d Ha | JIOLAAEH Ha IUNIOCKOCTH. KonnuecTBEHHBIE pacyeThl 4

KOOPAMHATHOMU
IJIOCKOCTH

IIpakTHueckoe 3aHsATHE




Tema 3.4
Penrenue 3amau.

Copneprkanue yueOHOTO MaTepuaa

JlekapTOoBbl KOOpJIMHATHI B MPOCTPAHCTBE. BEKTOpHI B

Koopaunatel ¥ | mpoctpancTBe. CIllo)KeHWE W BBIYMTAaHHE BEKTOPOB.
BEKTOPBI VYMHOXKEeHHe BekTopa Ha uucio. KommiaHapHble
BeKTOpel.  CKalsgpHOE  TMPOU3BENCHHE  BEKTOPOB.
Paznoxxenne BekTOopa IO TpPEM HEKOMIUIAHAPHBIM
BekTopaM. [Ipocreiimme 3amauyu B KOOpAMHATaX. 2
KoopnuHaTel BekTOpa, pacCcTOSIHHE MEXIY TOUYKaAMH,
KOOPJIMHAThI CepeluHbI OTpe3Ka, CKaJIIpHOE
IPOM3BECHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY
BEKTOpaMHM, YroJl MEXIy MNpsAMONH M IUIOCKOCTBIO, Yroj
MEXY IUIOCKOCTSIMU
Konrtponbnas padora
Pasznea 4. 40
OcHoBBI
TPUTOHOMETPH
u.
Tpuronomerpu
yecKkue
GyHkumnu
Tema 4.1 Coneprxkanue yaeOHOro MaTepuana
Tpuronomerpuy | Pagnannas mepa yria. [IoBopoT TOUkM BOKpYr Hayaja
eckne (QyHkIMM | koopauHat. OnpeseseHre CUHyca, KOCHHYca, TaHIeHca 4
IPOM3BOJILHOIO | M KOTAaHIreHca. 3HAaKM CHUHYCA, KOCHHYCA, TaHIeHCa U
yria, YKCjIa. | KOTAaHM€HCa TI0  YeTBEPTAM. 3aBUCUMOCTb  MEXAY
Paguannas M | CHHyCOM, KOCHHYCOM, TAaHT€HCOM U KOTaHTE€HCOM
rpajgycHas Mepa | OJTHOTO U TOTO K€ yria OK-01,
yria KomOuHMpoBaHHOE 3aHATHE OK-02,
Tema 4.2 Coneprxanue yueOHOro MaTepuaia OK-03,
OcHoBHbIE Tpuronomerpuueckue ToxzaecrBa. CHHYC, KOCHHYC, OK-04,
TPUTOHOMETPHMY | TAHTEHC M KOTAHT€HC YIJIOB o U - o. Dopmysbl 4 OK-05,
ecKHe TIpUBE/ICHUS OK-06
TOKIECTBA. KomOuHMpoBaHHOE 3aHATHE
Dopmyisl
NIPUBEICHUS
Tema 4.3 Coneprxanue yueOHOro MaTepuaia
Cunye, Cymma u pasHocTh cuHycoB. CymMMa M PasHOCTb
KOCHHYC, KocuHycoB. CHHYC M KOCHHYC JBOWHOrO yrIJa.
TaHIe€HC CYMMBI | DopMyIibl TOJIOBUHHOTO yria. [Ipeobpa3zoBanus cyMMBbI 8

u pasHocTu
JIBYX YTJIOB
Cunyc u
KOCHHYC

JIBOMHOTO yIJIa.
Dopmyibl
MMOJIOBUHHOTO

TPUTOHOMETPUUECKUX (YHKIHMM B TNPOU3BEIACHHE U

IIPOU3BEICHUS B CyMMYy. Beipaxxenue
TPUTOHOMETPUUECKUX  (QYHKIMM  yepe3  TaHTeHC
ITOJIOBUHHOTO apryMeHTa. IIpeoOpazoBanus

HpOCTCﬁIHHX TPUTOHOMCTPUICCKUX BBIpa)KCHI/Iﬁ

KOM6I/IHI/IpOBaHHOC 3aHATUC




yria

Tema 4.4 Coneprkanue y4eOHOr0 MaTeprasa
DyHKIUH, ux | O06nacth ompeneiacHUss ¢ MHOXKECTBO  3HAYCHUU
CBOICTBA. ¢bynkuuii. YE€rHOoCTh, HEYETHOCTH, HNEPHUOAUYHOCTH
Crioco6b1 ¢ynkuuit. CriocoOs! 3aganus QyHKIUN
3a7aHuA Kom0uHMpoBaHHOE 3aHsATHE
byHKIII
Tema 4.5 Coneprkanue ydeOHOro MaTepraia
Tpuronomerpuu | O0nacTe ONpEEiEHUS] HW  MHOXECTBO  3HAUCHHM
eckre (DyHKLHH, | TPUTOHOMETPHUYCCKUX (GyHKIMH. YérHocTs,
UX CBOMCTBAa M | HCUYETHOCTh, MEPHOJAUYHOCTh TPUTOHOMETPUYECKUX
rpaduku ¢ynkuunii. CoiicTBa 1 rpaduku QyHKIHHA y = COS X, ¥ =
sin X, y = tg X, y = ctg x.
Kom0OuHMpoBaHHOE 3aHATHE.
Tema 4.6 Coneprkanue ydeOHOro MaTepraia
[IpeobpazoBanu | Cxkatue U pacTsiKeHUE rPaUKOB TPUTOHOMETPHIECKUX
e rpauKoB | QyHKIIH.
tpuronomerpud | [IpeoOpasoBanue  rpaukoB  TPUTOHOMETPUUYECKHUX
eckux QyHKIMN | QyHKOUI
IIpakTHueckoe 3aHsATHE
Tema 4.7 IIpodeccrnoHaTILHO-OPUEHTUPOBAHHOE  COJEPKAHME
Onucanue (coaep:kaHue MPUKJIATHOIO MOXYJIA)
npou3BoACTBEH | Mcmonb3oBaHue CBOWCTB TPUTOHOMETPUUECKUX
HBIX IIPOLECCOB | pyHKLMN B MPO(hecCHOHATBHBIX 3aauax
c NoMoIIbI0 | [IpakTHueckoe 3aHATHE
rpaduKoB
byHKUIMMA
Tema 4.8 Coneprxanue yueOHOro MaTepuaia
OO6patHsble OOparHble  TpuUroHomeTpuueckue  QyHKkuumu.  Mx
TPUTOHOMETPHUY | CBOWCTBA U rpaduku
eckue QyHKUMH | KoMOMHMPOBaHHOE 3aHATHE
Tema 4.9 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuy | YpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE
ecKue tg X = a, ctg X = a. PemeHne TPUTOHOMETPUYECKUX
YPaBHEHHUS U ypaBHEHUH OCHOBHBIX THUIIOB: pocTeimue
HEPABEHCTBA TPUTOHOMETPUUYECKUE  YpPaBHEHUS, CBOJAIIMECH K
KBaJIpaTHbIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOKUTEIH,
OJIHOPOJIHBIE.
IIpocreiimne TPUrOHOMETPUYIECKHE HEPABEHCTBA
Komb6un1poBaHHOE 3aHATHE.
Tema 4.10 Coneprxanue yueOHOro MaTepuaa
Cucremsl Cucremsl IPOCTENIINX TPUTOHOMETPUUECKUX
TPUTOHOMETPHUY | ypaBHCHHI
€CKUX Komb6unupoBanHoe 3aHsaTue
ypaBHEHUU
Tema 4.11 Coneprkanne y4eOHOT0 MaTeprana




Penrenune 3amau.

[IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKCHUM.

OCHOBBI Pemienne  TPUrOHOMETPUYECKHMX  YpPaBHEHUUW U 2

TPUTOHOMETPHH. | HEPABEHCTB B TOM YHCJIE C HCIOJb30BAaHUEM CBOMICTB

Tpuronomerpud | GyHKIIHA.

eckue pyHkiuu | KonrponbHas pabora

Paspean S. 8

KommekcHbie

yHciaa

Tema 5.1 Copneprkanue ydeOHOro Marepraa

KommiekcHbie [Tonsitue  komruiekcHoro  uucia.  CompsbKkeHHBIE

yucna KOMIUIEKCHBIE ~ 4YMCJIa,  MOAYyJb W apryMeHT 4
KOMIUIEKCHOro 4ucia. Popma 3amucu KOMIUIEKCHOTO
qucia (reomeTpuueckas, TPUTOHOMETPHUYECKAs,
anreOpandeckas). ApudMeTHYEeCKHE  JICHCTBUS  C
KOMIUIEKCHBIMU YHCIIAMU
Komb6unnpoBanHoe 3aHsaTue

Tema 5.2 Cogepxanue yueOHOro MaTepuana

IIpumeneHune BeinmonHenue pacdyeToB € MOMOIIBK) KOMIUIEKCHBIX

KOMIUIEKCHBIX ymcell. [IpuMepsl UCIOIB30BaHNs KOMIUIEKCHBIX YHCEN 4

qyucel IIpakTHueckoe 3aHsATHE

Pasznea 6. 40

IIpousBoaHas

(pyukuun, ee

npuMeHeHHne

Tema 6.1 Coneprxkanue y4eOHOro MaTepuana

[Tonsitue OnpeneneHue  4MCIOBOW  IOCIEAOBATEIBHOCTH U

IIPOU3BOJHOM. cnocobbl  ee  3amanua.  CBoiicTBa  YHCIOBBIX

Dopmybl U | IOCJIeA0BATEILHOCTEH. Onpenenenue npezaena 2

npaBuIIa IIOCJIE0BATENBHOCTH. Brruncnenue IIPEZIEIOB

1 GEPEHIMPO | OCIEeI0BATEILHOCTEH. ITpenen ¢byHKIMK Ha

BaHUS Oeckoneunoctu. Ilpemen  ¢yHKIMM B TOUKE. OK-01,
[Tpupamenne aprymenta. Ilpupaimenue QyHKIuU. OK-02,
3amaun, TPUBOMANINE K TIOHATHIO IPOU3BOJHOM. OK-03,
Omnpenenenre MNPOUZBOJHOW. AJNTOPUTM  OTBICKAHMS OK-04,
IIPOU3BOJHON OK-05,
KomOuHnpoBaHHoe 3aHsATHE OK-06

Tema 6.2 Copepxanue yaueOHOTO MaTepuana

IIpousBoaHbIE Dopmyisl muddepeHIpoBaHUS. [IpaBuna 6

CyMMBI, b depeHIIMpPOBaHUS

pa3HOCTH KomOuHMpoBaHHOE 3aHATHE

MIPOU3BEICHNUS,

4aCTHOTO

Tema 6.3 Coneprxanue yueOHOro MaTepuaa

IIpousBoaHbIe Omnpenenenne  cinoxno  ¢ynxmuu. IIpousBonHas

TPUTOHOMETPUY | TPUTOHOMETPHUUECKHUX GbyHKIU. [IponsBoHas

€CKUX (DYHKUMH. | CIIOKHOU (QYHKIIHH 6




[IpousBoaHas KoMmOuHMpOBaHHOE 3aHSTHE
CJIOKHOU
byHKIUHA
Tema 6.4 Copneprkanue ydeOHOro MaTepuaa
Ionsrne O | [loussiTie  HENMpepHIBHOW  (DYHKIIMH. CBoiicTBa
HCTIPEPRIBHOCTH | gempepbIBHOMN GyHKIUY. Cas3p MEXIY
byHKIHH. HETPEPHIBHOCTHIO U U HEPEHIIUPYEMOCThI0 (YHKIUU
Meton B TOYKE. AJITOPHUTM pCIICHHS HEPAaBEHCTB METO/IOM
HMHTEPBAIOB WHTEPBAaJIOB
KomOuHupoBanHoe 3aHsTue
Tema 6.5 Coneprkanue ydeOHOro Marepraa
I'eomerprueckn | ['eoMeTpHUeCKHA CMBICIT TMPOU3BOJHOM (QYHKIHH —
1 n Qusndeckuil | yrinoBod  KodpQUIMEHT KacaTeabHOH K rpaduky
CMBICT ¢yHKIMU B TOUKE. YpaBHEHUE KacaTeNbHOH K rpaduky
IIPOU3BOTHON ¢yHKIMU.  AJTOPUTM  COCTAaBIICHHUS  YpaBHEHHS
KacaTeJabHOH K Tpaduky ¢pyHkuun y=f(x)
Komb6unnpoBanHoe 3aHsaTue
Tema 6.6 Copepxanue yueOHOro MaTepuana
Ouznyeckuit Ouznyeckuil (MEXaHMYECKH) CMBICT MPOU3BOIHONW —
CMBICIT MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIPOU3BOJHON B

IIpakTHueckoe 3aHsATHE

npodeccruoHab

HBIX 3a/1auax

Tema 6.7 Copepxanue yueOHOro MaTepuana

MounoronHocTs | Bo3pactanme u yObIBaHUE (YHKIHH, COOTBETCTBHUE

byHKIHH. BO3pacTaHus W yObIBaHMs ~ (PYHKIMH  3HAKy

Touknu npousBoaHou. [loHsTMe  IPOM3BOAHONW  BBICLIETO

JKCTpEMyMa MOpsiIKa, COOTBETCTBHE 3HAaKa BTOPOM MPOU3BOJHOM
BBIYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha OTpE3Ke.
3amaun  Ha MakKCUMyM U MHUHUMYM. [loHsiThe
ACUMIITOTBI, CIOCOOBI WX OMpEeNeTeHUs. AJITOPUTM
uccienoBanusi (YHKIIMU U TOCTPOEHUS ee rpaduka c
MOMOIIBIO TPOU3BOIHON. J[poOHO-NTMHeHas pyHKIUSA
KomOuHMpoBaHHOE 3aHATHE

Tema 6.8 Copepxanue yueOHOro Marepuana

Hccnenosanue

. HccnenoBanne  (QyHKIMM HA  MOHOTOHHOCTH H

Pyt 1 MOCTPOEHUE TPAPUKOB.

MOCTPOEHUE
KomMmOuHupoBaHHOE 3aHsTHE

rpa¢uKoB

Tema 6.9 | Cogepkanue yueOHOro Marepuana

HauOomneimee wu

Haxoxnenue HanOOJIBIICTO U HAMMEHBIIIETO 3HAYCHHH

HalMEHBbIIIEE ¢byHKIMHE, mnocTpoeHue TpaduKOB MHOTOUJIEHOB C
3HAYEHUS HCIIOJIb30BaHUEM arlapaTa MaTeMaTHYeCKOr0 aHaIN3a
GyHKIUHN KoMOMHUpOBAaHHOE 3aHATHE

Tema 6.10 IIpodeccnoHanbHO-OPHMEHTHPOBAHHOE  COJAEPKAHHE
Haxoxnenue (comep:kaHue NPUKJIATHOTO MOAYJIS)




ontuManbHOro | HamMeHnsiee n Hanbospiiee 3HaueHue (HyHKITUU 6

pesynprata | [IpakTHueckoe 3aHATHE

MOMOIIbIO

MPOU3BOAHON B

MPAKTUIECKIX

3aza4ax

Tema 6.11 Copepxanue yaeOHOTO MaTepuaa

Pemenne 3anmay. | opmybl u npaBuia muddepeHIupOBaHHUS.

[TpousBoaHas HccnenoBanre ¢GyHKIUI C MOMOIIbIO MPOU3BOJHOM. 2

byHKINH, ee | Haubonpiiee u HauMeHbIIee 3HAYCHUS (QYHKIIUA

pUMEHEHUE KonTponbnas pabota

Pazpnen 7. 46

MHuororpansu

KM W Tela

BpallleHHs

Tema 7.1 Cogepxanue yueOHOro MaTrepuaa

Bepunsl, [TonsiTue MHOTOrpaHHHMKAa. Ero »yeMeHTHI: BEpILWHBI,

pedpa, rpaHu | pebpa, rpanu. [uaronanb. Ceuenue. Beimykibsie u

MHOTOTPaHHHMKA | HEBBIMYKIIBIC MHOTOTPaHHUKH 2
Komb6unupoBanHoe 3aHsATHE

Tema 7.2 Cogepxanue yueOHOro MaTrepuaa

[Tpusma, ee | [lonsarue mpusmbl. Ee ocHOBaHus ¥ OOKOBbIE T'paHH.

cocraBisromme, | Boicora mnpusmbel. Ilpsmas u HakIoOHHas mpu3Ma.

ceueHue. [TpaBuiibHas mpu3ma. Ee ceuenue 2

[Ipsmas 1 | KoMOMHMPOBAaHHOE 3aHSATHE

MpaBWIbHAS OK-0L,

TIPU3MBI OK-02,

Tema 7.3 CogepxaHue yaeOHOTO MaTepHuaa OK-03,

[Mapannenenune | [Mapamienenwumnesn, CBOIiCTBa IPSIMOYTOJIBHOTO OK-04,

1, ky0. CeueHue | mapaienenumnesa, KyO. Ceuenne KyOa, OK-05

Ky0a, napasuieNienumnena 2 OK-06,

napajienenune | KoMOMHUpOBaHHOE 3aHSITHE

na

Tema 7.4 Coneprxkanue yaeOHOro MaTepuana

[Tupamuna, ee | [lupamuma u ee dnemeHThl. CeueHHE MUPAMUJIBL.

cocraBisrone, | [IpaBunbHas nupamuaa. Y ceueHHas TUpaMuIa

CCUCHHC. KomMmOuHupoBaHHOE 3aHsTHE 2

IIpaBunbHas

MUpaMuIa.

VYceuenHnas

UpaMHJIa

Tema 7.5 Coneprkanne y4eOHOT0 MaTeprana

boxoBas u | [Inomanp OGOKOBOM M TOTHOW TOBEPXHOCTH MPU3MBI,

MOJTHAs MTUPAMU/IBI 2

MOBEPXHOCTh KomOuHMpOBaHHOE 3aHATHE

IMPU3MHI,




ImUupaMuabl

Tema 7.6 Coneprkanue y4eOHOr0 MaTepurasa
Cummerpuss B | CUMMETPHUS OTHOCHTEIBHO TOYKH, TPSIMOH, MIIOCKOCTH.
Kyoe, Cummerpuss B KyOe, mapaienenurene, ImpusMe,
napajulelienuIe | MUpaMHIe
ne, npusme, | KoMOMHUPOBAaHHOE 3aHATHE
nupamuie
Tema 7.7 IIpoeccnoHaILHO-OPHEHTUPOBAHHOE  COAEPKAHHE
[Tpumepst (comeprxkaHue NPUKJIATHOTO MOTYJIS)
cumMmerpuii B | CUMMeETpHsl B IPUPOJIE, apXUTEKTYpE, TEXHUKE, B OBITY
npodeccuun

[IpakTuueckoe 3aHsTHE
Tema 7.8 Coneprkanue y4eOHOro Marepraia
[TpaBuiibHbIE [TonsTue mnpaBuUiIbHOrO MHOrorpanHuka. CpoiicTBa
MHOT'OIPAHHUKHU | TTPaBUIILHBIX MHOTOIPAHHUKOB
, UX CBOICTBa [IpakTuueckoe 3aHsATHE
Tema 7.9 Coneprkanue ydeOHOro Marepuana
[Mwmnap, ero | Humuaap wu  ero oamemeHthl. CedyeHHE IMIIMHApA
cocTaBsrolMe. | (mapa/uleTbHOE OCHOBaHMIO U ocH). Pa3Beprka
CeueHue HUIMH]IpA
HUJIUHAPA Komb6unnpoBanHoe 3aHsaTue
Tema 7.10 IIpodeccnoHaAIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Konyc, ero | (comep:kaHue NPUKJIATHOTO MOAYJIs1)
cocraiusrome. | Konyc u  ero  osmementhl. CedeHue  KoOHyca

Ceuenue koHyca

(HapaJ'IJ'ICJ'ILHOG OCHOBAHHIO W IPOXOJAIICC YCPE3
BepI_HI/IHY), KOHHYCCKHUEC CCUCHUA. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.11
Y ceueHHBIH
koHyc. CedeHue

Coneprkanue y4eOHOro MaTepuana

VYceuennblii koHyc. Ero oOpasyromas u  BBICOTA.

CeueHne yceueHHOTo KOHyca

YCEUEHHOT0 KomOuHmnpoBaHHoe 3aHsATHE

KOHyCa

Tema 7.12 Coneprxanue yueOHOro MaTepuaia

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

HUX CE€UCHUA

miockocTH. Ceuenue mapa, chepsl

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.13
ITonsTue
o0BeMe
OTHolIEHHE

00
Tena.

00BEMOB
MMOJOOHBIX TEN

Copepxanue yaeOHOTO MaTepuana

[Tonstue 06 oOveme Tema. OObeM Kkyba U
OpSAMOYTOJIbHOTO napamenenunena. O0bemM npu3Msl U
mmHApa.  OTHoOmeHne OOBEMOB TOAOOHBIX —Tel

I'eomeTpuyeCKnd CMBICH ONPEAEIIUTENS 3-T0 OpAIKA

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 7.14
O0BbemMbl u
MJI0IATN
MTOBEPXHOCTEN

CogepxaHue yaeOHOTO MaTepuana

O06nembl upaMuibl 1 KoHyca. O6beM mmapa. [Tnomann
MTOBEPXHOCTEN TEI

KOM6I/IHI/IpOBaHHOC 3aHATUC




TCII

Tema 7.15 Coneprkanue y4eOHOr0 MaTeprasa
KomOuHanmm KoMOuHammm reoMeTpuiecKux Tei
MHOT'OTPaHHUKO | [IpakTrueckoe 3aHsATHE 4
B u Ten
BpaLICHUS
Tema 7.16 Conepxanue yaeOHOTO MaTepuaa
I'eomerpuyecku | Mcrosnb30BaHEe KOMOHMHAIM MHOTOIPAaHHHKOB U TEJ
€ KOMOMHALUM | BpalICHHUS B IPAKTUKO-OPHEHTHPOBAHHBIX 3a1a4ax
Ha MPaKTHUKE [TpakTrueckoe 3aHsTHE 4
Tema 7.17 Conepxanue yaeOHOTO MaTepuana
Pemenne 3amau. | O6beMBbl U MJIOLIAM MTOBEPXHOCTH MHOTOTPAHHUKOB U
MHoOrorpanHuK | Ten BpamieHUs 2
u u Tena | KontposbHas padora
BpallleHus
Pasznea 8. 14
IlepBooOpa3na
1 (pyHkuum, ee
npuMeHeHHne
Tema 8.1 Coneprkanue y4eOHOro Marepuana OK-01,
[lepooOpa3Hast | 3agaya O BOCCTAHOBJICHHH 3aKOHA JBHIKCHHUS 10 OK-02,
byHKIHH. u3BecTHOM ckopoctu. IloHATHEe HMHTErpUpPOBAHHUS. OK-03,
[IpaBuiia O3HakomIIeHUE c MIOHATUEM MHTErpajia u OK-04,
HAXO0XKICHUS nepBooOpaszHoit ansa pynkuuu y=f(x). Pemenue 3amau OK-05,
IIEpBOOOPA3HBIX | HA CBS3b IMEPBOOOPAa3sHOW W ee  MPOU3BOIHOM, 2 OK-06
BBIUUCIICHHE TIEPBOOOPA3HON Ml JaHHOH ()YHKIIHH.
Tabmuua dopmyn Ui HaXOXKICHHUS MEPBOOOPA3HBIX.
W3yueHne mpaBuiia BEIYUCICHUS TIEPBOOOpa3HON
KomOuHmnpoBaHHoe 3aHsATHE
Tema 8.2 Copepxanue yaeOHOTO MaTepuana
[Tnomanp 3amaun, TPUBOMANIME K TOHSATHIO ONPEICICHHOTO
KPUBOJMHENHON | MHTErpayia — O BBIYMCIICHUU TUIOIMIAAN KPUBOJIMHEHHOM
Tparenum. Tpamenuu, O TIepeMemeHnn  Toukh. [loHATne
dopmyna OIIPEACIIEHHOIO  MHTErpasa. I'eomerpuueckuii  u 2
Herorona — | du3uUecKkuif  CMBICII  ONPEAETICHHOr0  MHTerpaia.
JleiiOHu1a ®opmyna HetoTona— JleitOnuma
KomOuHmnpoBaHHoe 3aHsATHE
Tema 8.3 Coneprkanue y4eOHOro MaTepuana
Heompenenenn | [loHsTHE HEONpeIeIEHHOTO UHTETpaIa
13171 1 | KoMOMHMPOBAaHHOE 3aHATHE 2
OnpeAeIeHHbIN
UHTETPaIbl
Tema 8.4 Coneprxanue yueOHOro MaTepuaa
[TonsiTue 00 | ['eoMeTprUeCKHil CMBICI ONPEICICHHOTO HHTEerpalia
onpezaeneHHoM | KoMOMHUpOBaHHOE 3aHsTHE 2

UHTETpajie  Kak




IIomiagu

KPUBOJIMHEUHOU

Tpamnenuu

Tewma 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME

OnpenencHHblii | (coaepkaHue MPUKIATHOTO MOAYJIs1)

UHTETpall B | 'eoMeTpUYECKUN CMBICI ONPENEICHHOIO HWHTErpaa.

KHU3HH ®opmyna HeroToHa - Jleiioauna.
Pemienne 3agad Ha DOpUMEHEHME MHTErpajia Juis
BBIUUCIICHUS (PU3MUECKUX BEIWYMH U IUI0LIa el 4
[TpakTuyeckoe 3aHsTHE

Tewma 8.6 Conepxanue yaeOHOTO MaTepuaa

Pemienne 3anmau. | [lepBooOpasznass  ¢ynkuuu. IlpaBunma  HaxoXIAEHUS

ITepBooOpasHas | mepBooOpa3Hbix. Ee mpumeHeHue 2

byHKIHH, ce | KontponpHas pabota

IpUMEHEHHE

Pasznen 9. 18

Crenenn "

KOPHH.

Crenennas

byHxkumus

Tema 9.1 Coneprkanue ydeOHOro Marepuana

CrenenHas [TonsaTHe KOpHSA nN-0il cTemeHH W3 AECUCTBUTEIBHOIO

ynxums, e | upcma. Pynkimu y = VX HX CBOWCTBA M TpaduKH.

CBOJCTBa CBoiicTBa KOpHS -0 CTENEHU 4
KomOunmnpoBanHoe 3aHsTHe

Tema 9.2 Coneprxkanue y4eOHOro Matepuana

IIpeobpasoBanu | [IpeoOpazoBaHue UppaLMOHAIBLHBIX BRIPAKCHUI

¢ BhIpaKeHUH ¢ | KoMOMHUPOBaHHOE 3aHATHE 4

KOPDHSMHM  N-OH OK-01,

CTENEHU OK-02,

Tema 9.3 Coneprxanue yueOHOro MaTepuaa OK-03,

CBoiicTBa [lonsitTue  cremeHn ¢ JOOBIM  PAIlMOHAIBHBIM OK-04,

CTENEeHU ¢ | noka3areneM. CreneHHble (QYHKIMM, HUX CBOWCTBAa U OK-05

palMOHAIBHBIM | rpaduKu 2

U KomOuHmpoBaHHoe 3aHsATHE

JIEUCTBUTEITLHBI

M MOKa3aTeNsIMu

Tema 9.4 Coneprxanue yueOHOro MaTepuaia

Pemenue PaBHOCHJIBHOCTD ~ UPPALMOHAIBHBIX  YPaBHEHUU U

UppallMOHATILHEI | HEpaBEeHCTB.  Meroasl uX  pemeHusd.  PemieHue

X YPaBHEHMHM M | UppaIMOHAIHHBIX YPAaBHECHHUI U HEPABEHCTB 6

HEPABCHCTB KomOunmnpoBanHoe 3aHsATHE

Tema 9.5 Coneprxanue yueOHOro MaTepuaa

Crenenn u | Onpenenenue creneHHoi ¢yHkuuu. Mcnonb3oBaHue ee

KOPHH. CBOWCTB MU peIIeHUH YpaBHEHHUI 1 HEPAaBEHCTB 2

Crenennas

KonrponbHas pabora




byHKIIUS

Pazpnen 10. 18
IToxa3arenbHa
s1 pyHKIuUA
Tema 10.1 Copepxanue yaeOHOTO MaTepuaa
ITokasarensbHas | CTemneHb c IIPOU3BOJIbHBIM JEHUCTBUTEIIbHBIM
byHKUU, ¢e | nokazareneM. OrmpeleieHUe MOKa3aTelbHOW (QYHKIUH,
CBOMCTBa ee cBoiicTBa M rpaduk. 3HAKOMCTBO C IPUMEHEHUEM
nokas3aTreiabHON (QyHKUuM. PerieHue MokazaTelbHBIX 4
ypaBHEHMH (PyHKIIMOHAIBHO-TPAQUUECKUM METOI0M
Kom0uHMpoBaHHOE 3aHsATHE
Tema 10.2 CopepxaHue yaeOHOTO MaTepralia OK-01,
Pewmenune Pemenne  mokaszaTrenbHBIX ~— YPaBHEHHH  METOJOM OK-02,
IIOKa3aTEeJIbHBIX | ypaBHUBAHUS MOKa3aTeed, METOJOM BBEICHUS HOBOM OK-03,
YPAaBHEHMH U | IEPEMEHHOM, (QYHKIIMOHAIHHO-TPAPUUECKUM METOIOM. 8 OK-04,
HEPABEHCTB Pemienue noka3aTenbHbIX HEPABEHCTB OK-05
IIpakTHueckoe 3aHsATHE
Tema 10.3 Coneprxkanue y4eOHOro Marepuana
Cucremsl Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN
nokaszarenabHbIX | KoMOMHMpPOBAHHOE 3aHATHE 4
yYpaBHEHUU
Tema 10.4 Copepxanue yueOHOTo MaTepuana
Pemenue 3anau. | PemeHne  MOKa3aTeNbHBIX — YPAaBHEHHHA  METOJIOM
[ToxasarenpHas | ypaBHHMBaHUS IMOKa3aTeNe U METOJAOM BBEICHHS HOBOM
byHKIHS MepeMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB 2
KonTponbhas padota
Pasznea 11. 30
Jlorapugmnbi.
Jlorapupmuuec
Kasg pyHKIUA
Tema 11.1 Coneprkanne y4eOHOro MaTepuana
Jlorapudpm Jlorapudm uwmcna. JlecaTuuHbli W HATypaJbHBINA
YHcla. JorapugMmsl, YUCIIO €
Jecatnunbii 1 | KOMOUHMPOBAaHHOE 3aHSTHE 4 OK-01,
HATypaJIbHBIN OK-02,
J0rapuQmsl, OK-03,
YUCIIO € OK-04,
Tema 11.2 Coneprkanue y4eOHOro MaTepuana OK-05
CaoiicTBa CsoticTBa norapudmos. Oneparus J1orapupMupoBaHus.
norapuMoB. KomOuHMpOBaHHOE 3aHATHE 6
Onepanust
JorapupmMupoBa
HUS
Tema 11.3 Copneprxanue yueOHOro MaTepuaa
Jlorapupmuueck | Jlorapudmudeckast GyHKIUS U €€ CBONWCTBA
ag QyHkums, ee | KoMOMHMPOBAHHOE 3aHATHE 4




CBOMCTBA

Tema 11.4 Coneprkanue y4eOHOr0 MaTeprasa

Pemenue [Mousitrie  jorapuMUYECKOro ypaBHeHus. Ormeparust

norapudmuyeck MOTEHIMPOBAaHUA. TpH OCHOBHBIX METOAA PpEIICHUS

MX ypaBHCHMH U Jorapu(MHUUECKUX  ypaBHEHUH:  (YHKIIMOHAIBHO-

HEPaBCHCTB rpa¢uYecKkuid,  METOA  IOTECHIHUPOBAHUSA,  METOJ 8
BBEJICHUS HOBOW TepeMeHHOH. Jlorapudmudeckue
HEPABEHCTBA
Kom0uHMpoBaHHOE 3aHsATHE

Tema 11.5 Copneprkanue ydeOHOro Marepuaia

Cucremsl Anroput™m peuieHus CUCTEMBI YpaBHEHUH.

norapumMuueck | PaBHOCHIBHOCTh  JIOTapu(MHUYCCKUX  YpaBHEHUH U

UX YpaBHEHUU HEPABEHCTB 2
Kom0uHMpoBaHHOE 3aHsATHE

Tema 11.6 IIpodeccnoHanbHO-OPMEHTHPOBAHHOE  COJdEPKAHHE

Jlorapupmsl B | (comep:kaHUe MPHKJIATHOTO MOIYJIsA)

npupojie u | [Ipumenenue norapudma. Jlorapudmuyeckas crnupanib

TEXHHUKE B nipupojie. Ee MaTemaTnueckue cBOiiCcTBa 4
IIpakTHueckoe 3aHsATHE

Tema 11.7 Coneprkanue y4eOHOro Marepuana

Pemenne 3anau. | Jlorapudmuueckass QyHkuus. Pemenwe mpocTendmmx

Jlorapugmel. jorapu(pMUUECKUX ypaBHEHHMA 2

Jlorapudmuueck | Kontponsuas pabora

ast GyHKIHUS

Paszmea 12. 10

MHuoxecTBa.

DJIeMeHThI

Teopuu rpagos

Tema 12.1 Coneprkanne yaeOHOro MaTepuana

MHoxecTBa [lonsitue mHoxectBa. IlogMHOXkecTBO. Omnepamuu ¢
MHOECTBaMU 2
KomOuHMpoBaHHOE 3aHATHE

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Oneparuu ¢ | (comep:xkaHMe MPUKJIATHOTO MOYJIA)

MHO>KECTBaMHU Onepanuu ¢ MHOXECTBaMHU. PelieHne NpUKIaJAHBIX
3a/1a4 2
[TpakTHdeckoe 3aHsATHE

Tema 12.3 Coneprkanue y4eOHOro MaTepuana

I'padmr [Tonsitue rpada. Cesasubid Tpad, AepeBo, UK Tpad Ha
IUIOCKOCTH 4
[TpakTudeckas pabota

Tema 12.4 Coneprxanue yueOHOro MaTepuaa

Pemenne 3anmay. | Omepamuun ¢ MHOXecTBamu. OnHcaHHe peaTbHBIX

MHoxkecTBa, CUTYaIMi ¢ TOMOIIBI0 MHOKECTB. [IpumeHenue rpadon

[padpl W WX | K pEMICHUIO 33724 2

IIPUMEHEHHE

KonTponbnas padota




Pazpnen 13. 26

JJIeMeHTBI

KOMOUHATOPHUK

H, CTATHCTHKH

U TeopHuu

BEPOATHOCTEN

Tema 13.1 Copepxanue yaeOHOTO MaTepuaa

OcHoBHbIE IlepecTaHOBKH, pa3MeILIEHUs], COYETAHUSI.

MOHSTUS 4

KOMOMHATOPUKH Komb6unnpoBaHHoe 3aHsTHE.

Tema 13.2 Cogneprkanue ydeOHOro MaTepuaa

CoOpiTHE, CoBMeCTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl O

BEPOSATHOCTD BEPOSTHOCTH CyMMBI COOBITUN. Y CIIOBHASI BEPOSITHOCTb.

COOBITHSI. 3aBucMMbIE M He3aBUCHUMbIE COObITHS. Teopembl 0O

Crnoxenue U | BEpPOSITHOCTU IPOHU3BEICHUS COOBITHIA. 4 OK-01

)

YMHOXEHHUE ) KombOunnpoBaHHoe 3aHsATHE OK-02.

BEPOSITHOCTEN OK-03,

Tema 13.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME OK-04

BeposatHOCTs B | (coaep:kaHHe MPUKJIATHOTO MOTYJIsA) OK- 05’

npodeccuoHanb | OTHOCHTENbHAS YacToTa COOBITHS, CBOWCTBO €€

HBIX 3aJ]a4ax YCTOHYHUBOCTH. CraTucTtuueckoe olpeziesieHue
BepOATHOCTH. OLIeHKa BEPOATHOCTH COOBITHS 4
[IpakTuueckoe 3aHsATHE

Tema 13.4 Copepxanue yueOHOro MaTepuana

JuckpeTHast Buapl cioyuaiineix BenuuuH. OnpeneneHue AUCKPETHOM

Ciy4yanHas CIy4alHOM  BEJIMYMHBL.  3aKOH  pacIpeleieHUs

BEJIMYMHA, JUCKPETHOM CIIy4aliHOW Benu4uHbl. Ee uuciossle 4

3aKOH €€ | XapaKTepUCTUKH

pacnpenenenus | KomOMHUpPOBaHHOE 3aHATHE

Tema 13.5 Coneprxanue yueOHOro MaTepuaia

3anaun Bapuanuonnsiii psa. [lonuron 4yactor u rucrorpamma.

MaTeMaTudecko | CTaTUCTUYECKUE XapaKTEPUCTUKHU psijia HaOJI0IaeMbIX

A CTaTHUCTUKH JTAHHEIX
KoMOHHHPOBaHHOE 3aHATHE 4

Tema 13.6 IIpodeccnoHaIbLHO-OPHEHTUPOBAHHOE  COAEPKAHME

Cocrasnenune (comep:kaHue NPUKJIATHOTO MOAYJISA)

TabIH1L u | IlepBuunass 00paboTKa CTaTMCTUYECKUX  JAHHBIX.

nuarpamMmm  Ha | ['paguueckoe  ux  mpencrasineHue.  HaxoxkzaeHue

IIPaKTHUKE CPEIHUX XapaKTEPUCTHK, HAOIIOAAEMbIX JaHHBIX 4
IIpakTHueckoe 3aHsATHE

Tema 13.7 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | Onementsl koMOMHAaTOpUKU. COOBITHE, BEPOATHOCTH

DNEeMEHTHI coObITus. Crio’keHHe U YMHOXKEHHE BEPOSITHOCTEH

KoMOuHaTOpuKH | KonrtponbsHas pabora 2

, CTaTUCTUKU U
Teopuun




BEPOSATHOCTEM

Pazpnen 14. 28

YpaBHenuss u

HEPaBEHCTBA

Tema 14.1 Coneprkanue yueOHOro MaTepuana

PaBHOCUnbHOCT | PaBHOCHIBHOCTH YPaBHEHUI u HEPaBECHCTB.

b ypaBHeHHMH U | OnpenencHus. OCHOBHBIE TEOPEMBl PABHOCHIIBHBIX

HEPABEHCTB. nepexoAax B YpPaBHEHMsSX M HepaBeHCTBax. OOmue 4

OOmue MeToxBl | METOABI PELICHUsS] YPaBHEHHIA: MEpexXoJi OT PaBEHCTBA

peleHus (GYHKLIUH K paBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX OK-01,
(GyHKLIUH, METOJ pa3joXKEeHUs Ha MHOMKUTEIH, METOA OK-02,
BBEJICHUS HOBOM MEPEeMEHHOH, (DYHKIMOHAIBHO- gﬁ_gj’

. ,

rpadu4ecKuit MeTox OK-05,
Kom0unupoBaHHoe 3aHATHE OK-06

Tema 14.2 Coneprkanue ydeOHOro MaTepraia

I'paduueckuit OOue MeToAbl pelIeHUs HEPaBEHCTB: IEpPEexXo] OT

METOJl PEIIEHHUs | cpaBHEHUS 3HAYCHUN (YHKIMI K CPAaBHEHHIO 3HAYCHUI

YPaBHEHHUH, apryMEHTOB JUIi MOHOTOHHBIX ()YHKIMHA, METOA

HEPaBEHCTB UHTEPBAJIOB, (PYHKUMOHAIbHO-TPAQUUECKUI  METOJ. 4
I'padpuyeckuii  MeTox  pelleHUuss  YpaBHEHUH U
HEPABEHCTB
KomOunmnpoBanHoe 3aHsATHE

Tema 14.3 Copepxanue yueOHOro MaTepuana

VYpaBuenuss  u | Onpenenenne  Monyis. PackpeiTue  MOmyns 1O

HEpaBEHCTBA C | ompeneneHutro. IIpocreiimne ypaBHEHUS U HEPABEHCTBA

MOAYJIEM ¢ moayieM. IIpumeHeHne paBHOCHIIBHBIX IIEPEXOJI0B B 4
ONpEENEHHBIX THUIAX YPaBHEHUII M HEPABEHCTB C
MOJlyJIEM
KomOuHmnpoBaHHoe 3aHsATHE

Tema 14.4 Cogepxanue yueOHOTO MaTepuana

VpaBHenus  u | 3HaKOMCTBO C mapameTpoMm. [Ipocreiimme ypaBHeHUs U

HEPAaBEHCTBA C | HEPaBEHCTBA C MTaPaMETPOM 6

napaMeTpamu KomOunmnpoBaHHoe 3aHsATHE

Tema 14.5 IIpodeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME

CocraBnenue U | (coaeprkaHue MPUKJIATHOTO MOAYJIs1)

pelieHne Pemienne  TEKCTOBBIX  337a4  MPO(ECcCHOHATBHOTO

npoQeCCUOHAb | COAEpIKaHUS 8

HBIX 3a1a4 ¢ | [IpakTudeckue 3aHATHS

MOMOIIbIO

ypaBHEHUU

Tema 14.6 Coneprxanue yueOHOro MaTepuaa

Pemenne 3amau. | OOmme MeToAbl pelIeHHs ypaBHEHUH. YpaBHEHHUS U

VYpaBHEeHUs M | HEPAaBEHCTBA C MOAYJIEM U C apaMeTpamMu

HEpaBeHeTBa IIpakTHueckoe 3aHsATHE 2

IIpomexyTounas arrecTanus (JK3aMeH) 6

Bceero: ‘ 340




3aounas popma oOyueHnust

HanMeHoBam Conep:xanue yuyeOHOro marepuasa (0OCHOBHOE U ObLe Dopmup
npodeccuoHaTILHO-OPUEHTHPOBAHHOE), yemble

He pa3aeaoB U M

J1a00paToOpHbIe M NPAKTHYEeCKHe 3aHITHSA, KoMIere
TeM 4acoB
NPUKJIATHOI MOAY/Ib (IPH HAJTHYMH) HI[UH
1 2 3 4

OcHoBHOe cogepkaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 29

Tema 1.1 Coneprkanue ydeOHOro Marepraia

Lens u 3anaum | bazoBble 3HaHMS W yMEHHS IO MaTeMaTHKE B 1

MaTeMaTHKU npodeccroHaIbHON U B TOBCEIHEBHOI NESTEIBHOCTH.

npy  OCBOCHHMH | KOMOMHUPOBAaHHOE 3aHSITHE

CICHUAIBHOCTH | CamMocTOATeJbHAsI padoTa 00y4aromuxcs: 4

Tema 1.2 Copneprkanue ydeOHOro Marepuaia

Yucna u | JleiicTBUSI HaJ TMOJOXHUTEIBHBIMU W OTPHUIATEIbHBIMU

BBIYUCIICHUSL. YrclIaMH, OOBIKHOBEHHBIMH U AECITUYHBIMU JPOOSIMH.

Breipaxxenuss u | [eiictBus co creneHsMH, (DOpPMYNbl COKpaIIEHHOTO

peoOpa3oBaHusl | yMHOKECHUS.

KomMmOuHupoBanHoe 3aHsTue
CamocrosiTesibHast padoTa 00y4YarOIIUXCS: 4

Tema 1.3. IIpodeccnonanbHO-OpEHTHPOBAHHOE  COJEpPKAHHE

I'eomerpuss Ha | (cogep:KaHUe MPUKJIATHOTO MOAYJIA)

IUIOCKOCTH Bunsl miuockux (Guryp v ux miomais. OK-01,
[IpakTUKO-OpUEHTHPOBaHHbIE  3aJauyd B  Kypce OK-02,
reOMETPHUH Ha MIIOCKOCTH OK-03,
CamocrosiTe/ibHasA padoTa 00y4YalOIIUXCS: 4 OK-04,

Tewma 1.4 Coneprkanue ydeOHOro Marepuana OK-05,

[TpoueHTHBIE [TpocTble MPOLEHTHI, pa3Hble CIOCOOBI UX BBIYHUCICHUS. OK-06,

BBIYHCIIEHUSA CnoxHbI€ IPOLIEHTHI OK-07
CamocrosiTeibHas padoTa 00y4arOmMXCs: 4

Tema 1.5 Coneprkanue ydeOHOro MaTepuana

VYpaBuenus  u | JIuneitHble, KBaJpaTHbIE, TPOOHO-TMHEHHbBIE YpaBHEHUS

HEPaBEHCTBA Y HEpaBEHCTBA
CamocrosiTeibHas padoTa 00y4arOmMXCs: 4

Tema 1.6 Coneprxanue yueOHOro MaTepuaia

Cucremsl CnocoObl pemieHusi CHCTEM JIMHEMHBIX YpaBHEHHM.

ypaBHenuii ¥ | [Tonsarus: matpuna 2x2 u 3X3, onpenenuTeNb MaTPUIBL.

HEPABEHCTB Meton Taycca. Cucrempl HENMHEHMHBIX YpaBHEHUM.

CucreMbl HEpaBEHCTB
CamocrosiTeibHAast padoTa 00y4alOIMXCs: 4

Tema 1.7 Copneprxanue yueOHOro MaTepuaa

Bxonnoin Bbruncnenuss u  mpeoOpazoBaHus. YpaBHEHHUS H

KOHTPOJIb HepaBeHCTBA. [ 'eoMeTpus Ha TNIOCKOCTH
CamocrosiTe/ibHasi padoTa 00y4YarOUIUXCSI: 4

Pa3nes 2 IIpsimble M VIOCKOCTH B MPOCTPAHCTBE 25 OK-01,




Tema 2.1. Coneprkanue y4eOHOr0 MaTeprasa
OcHOBHbIE [Ipenmer ctepeomerpun. OCHOBHbIE MOHSATHUS (TOUKa,
MOHATUSA npsiMasi,  IUIOCKOCTh,  MpOCTpaHCTBO).  OCHOBHBIE
CTCPEOMETPUHU. | AKCHOMBI CTEPEOMETPUHU. [lepecekaromuecs,
Pacnonoxenue | mapamensHble U CKpelMBaronuecs mnpsmbie. [Tpusnak
MPSIMBIX U | M CBOMCTBO CKpELIMBAIOIUXCS NpsMbIX. OCHOBHBIE
IJIOCKOCTEHN MPOCTPAHCTBEHHBIE (PUTYPHI.
CamocrosiTesibHAsi padoTa 00yYaAO M XCS:
Tema 2.2. Copneprkanue ydeOHOro MaTepraia
[Tapamnensnoct | [lapamnenbHble TpsiMas ¥ IUIOCKOCTh. OmpeneneHue.
b npsamsIx, | [IpusHak. CaoiicTBa (c JIOKa3aTeIbCTBOM).
PAMOM u | [Tapamnensubie miockoctu. Omnpenenenue. [lpuzHak.
IUIOCKOCTH, CaoiicTBa (C J0Ka3aTeNbCTBOM). TeTpasap U €ero
IUIOCKOCTEN snemeHThl. llapamnenenunen w©  €ro  3JIEMEHTHI.
CBoiicTBa NPOTUBOMOJOXKHBIX TI'paHE W JIuaroHanen
napayuienenunena. lloctpoenne ceuenuin. Pemenue
3aj1ad.
CamocrosiTeibHAst padoTa 00y4YalOmMXcs:
Tema 2.3. Coneprkanue y4eOHOro Marepuana
Ilepnenpuxyisap | [lepnenaukymnsipusie npsimeie. [lapaiensHbie TpsMeble,
HOCTb IIPAMBIX, | MEePHEHAUKYISIPHBIC K IJIOCKOCTH. ITpusnak
IpSIMOM U NEPIEeHIUKYISIPHOCTU IpsIMON u IIJIOCKOCTH.
IUIOCKOCTH, JokazarenscrBo.  I[lepneHaukymnsip ¥ HakJIOHHasl.
IJIOCKOCTEH [lepnieHIUKyIApHBIE IIJIOCKOCTH. IIpusnak
NEPIEHAUKYJIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTenbeTBo.
PaccrosHms B pocTpaHCTBE
CamocrosiTeibHasA padoTa 00y4aOIIMXCH:
Tema 2.4. Coneprxanue yueOHOro MaTepuaia
Teopema o Tpex Teopema 0 Tpex mnepneHIUKymspax. [loka3aTenbcTBo.
TMCPHICHIMKYIAD | yron MEXAY NPSIMOM M IUIOCKOCTBIO. YTOJI MEXKIYy
ax IUIOCKOCTSIMU
CamocrosiTeibHas padoTa 00y4arOmMXCs:
Tema 2.5. IIpodeccnonaIbHO-OPHEHTUPOBAHHOE  COAEPKAHME
[TapamiensHele, | (copepsKaHHe MPUKJIATHOTO MOLYJIS)
NEPIEHIUKYIIAP | AKCHOMBI CTEepEOMETPHH. [lepnieHIUKYISIPHOCTD
HBIE, IpsIMOM M TUIOCKOCTH, MapauIeIbHOCTh ABYX HPSMBIX,
CKPEIIMBAIOIINE | MEPIEHAUKYISIPHBIX IJIOCKOCTH, MEPHEHANKYISIPHOCTh
s IIpsIMbIE IIJIOCKOCTEN
CamocrosiTeibHAast padoTa 00y4arOIMXCs:
Tema 2.6. Coneprxanue yueOHOro MaTepuaa
Pemenne 3anay. | PacmosoxeHue mpsIMBIX U IDIOCKOCTEH B IIPOCTPAHCTBE.
[Tpsimbie u | [lepneHIuKyISIpHOCTh M MapajIeNIbHOCTh MPSIMBIX U
IJIOCKOCTH B | mockoctel. CKkpemuBaromuecs npsimbie
IIPOCTPAHCTBE CamocrosiTejibHasi padoTa 00y4YaloUIUXCsI:

OK-03,
OK-04




Pasznen 3. KoopanHaTbl M BEKTOPBI

14
Tema 3.1 Coneprkanne y4eOHOr0 MaTepuraa
JexapToBbl JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimue 1
KOOPJMHATBl B | 33Jlayd B KOoOpJuHaTax. PaccrosiHue Mexay IByms OK-02,
IPOCTPAHCTBE. | TOUKAMH, KOOPIMHATHI CEPEIHHbI OTPE3Ka OK-03,
Paccrosnue CamocTosiTe/IbHAsi pa0oTa 00y4a0IMXCS: OK-04,
MEXIy  JIBYMs
TOYKaMH. 4
Koopaunatsi
CepeHbI
OTpe3Ka
Tema 3.2 Copepxanue yaeOHOTO MaTepuaa
Bexkropsl B | BexTopel B mpoctpaHcTBe. Cll0K€HHUE W BBIYUTAHUE
IIPOCTPAHCTBE. BEKTOPOB.  YMHOXXEHME  BEKTOpa Ha  YHCJIO.
VYron Mexay | Kommnanapasle BeKTOpbl. CKalsipHOE NPOU3BEICHHE
BEKTOpPaMH. BEKTOPOB. Pasnoxxenue BEKTOpa o Tpem
CxkansipHoe HEKOMIUIaHapHbIM BekTopaMm. KoopauHaTel BekTopa,
MIPOU3BEJICHUE CKAJIIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX,
BEKTOPOB yroJl MEXIy BEKTOpaMH, Yrojl MexAy MpsSMod Hu
IUIOCKOCTBIO, YrOJd MEXIY IUIOCKOCTSIMHU. YpaBHEHHE
I10CKOCTH. ['eoMeTpuueckuii cMbICI ONpeneauTens 2x2
CamocrosiTesibHasi padoTa 00yYarOIIUXCH: 4
Tema 3.3 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpPKAHME
IIpakTuko- (copep:kaHue MPUKJIATHOTO MOXYJIA)
opucHTHpPOBaHH | KoopauHaTHAs MJIOCKOCTh. BBIUMCIEHHWE pACCTOSIHUNA U
BI€ 3aJa4d Ha | [UIOLIAJEH Ha TNIOCKOCTU. KonuecTBEHHbBIE pacyeThl
KOOPDAMHATHOM | [IpakTHYecKoe 3aHsTHE
MJIOCKOCTH 1
Tema 3.4 Cogepxanue yaeOHOTO MaTepuana
Pemenne 3anau. | /lekapToBBl KOOpAWHATHI B MPOCTpaHCTBE. BekTophl B
Koopaunatel u | mpoctpanctBe. CIIO)KEHWE M BBIYMTAHHE BEKTOPOB.
BEKTOPBI YMHOXkeHue BekTopa Ha 4yuciao. KomiuiaHapHbie
BeKTOpbl.  CkalsipHO€  TNPOU3BEIACHHE  BEKTOPOB.
PaznoxxeHnne BekTOpa MO TpeM HEKOMILJIaHAPHBIM
BekTopaM. [Ipocreiimme 3amaum B KOOpAMHATAaX.
Koopaunatsl BekTOpa, pacCTOSHHE MEXAY TOYKaMH,
KOOPJIUHATHI CepeINHbI OTpe3Ka, CKaJISIpHOE
MIPOU3BEJICHUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXIY
BEKTOpPAMHU, YroJl MEXAY MPSMON M IJIOCKOCTBIO, YroJl
MEXY TNIOCKOCTSIMH
CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCSI: 4
Pa3nen 4. OcHoBbl TpuronoMerpun. Tpuronomerpudeckue pyHKuuu 42 OK-01,
Tema 4.1 Coneprxanue yueOHOro MaTepuaa OK-02,




Tpuronomerpuu
eckre (QyHKIHMH
IIPOU3BOJILHOTO
yria, qucha.
Pagnannas u
rpajaycHas Mmepa
yria

Pannannas mepa yria. [loBopoT TOUkM BOKpYr Hauasa
koopauHat. OmnpeneieHne CuHyca, KOCUHYyca, TaHTeHca
U KOTaHreHca. 3HaKM CHHYcCa, KOCHHYyca, TaHIeHca U
KOTaHreHca 10 YeTBEPTSAM. 3aBUCHMOCTb MEXKAY
CUHYCOM, KOCHUHYCOM, TaHI'CHCOM MW KOTAaHI'CHCOM
OJIHOTO U TOT'O K€ yria

CamocTtosiTe1bHast padoTa 00y4YalOImMXCs:

Tema 4.2 Coneprkanue ydeOHOro Marepraa

OcHOBHBIE Tpuronomerpuyeckue ToxzaecTBa. CHHYC, KOCHUHYC,
TPUTOHOMETPHMY | TAHFEHC M KOTAHIeHC YIJIOB o U - o. Dopmysbl
ecKue [IPUBEICHUS

TOXAECTBA. CamocrosiTe1bHast padoTa 00y4YarOImMXCcs:

Dopmysl

[IPUBEICHUS

Tema 4.3 Coneprkanue ydeOHOro Marepuana

Cunyc, Cymma u pasHocTh cuHycoB. CyMMa U PasHOCTb
KOCHHYC, KocuHycoB. CHHYC H© KOCHHYC JABOMHOIO yIJia.
TaHreHC CcyMMbl | Dopmyibl osioBUHHOTO yria. [IpeoOpasoBanust CyMMBbI
u PasHOCTH | TPUTOHOMETPUYECKUX (YHKIMKA B TPOU3BEACHUE H
JIBYX yTJIOB IIPOU3BEICHUS B CyMMY. Bripaxxenue
Cunyc U | TPUTOHOMETPUUECKUX  (QYHKIMM  4yepe3  TaHIeHC
KOCHHYC MIOJIOBUHHOT'O apryMeHTa. [Ipeobpa3zoBanus

JIBOMHOTO yTJIa.

MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUI

Dopmyiibt CamocrosiTeibHas padoTa 00y4alOImMXCs:
IIOJIOBUHHOTO

yria

Tema 4.4 Coneprkanue y4eOHOro MaTepuana

OyHknuyu, ux | O6nacTe ONpeNeNeHHs ¢ MHOXECTBO  3HAYCHUH
CBOMCTBA. ¢yHkuil. YETHOCTh, HEUETHOCTh, MEPUOIUYHOCTH
Crnioco0sl ¢yskuii. CnocoOb! 3a1anus GyHKUINN

3a1aHus CamocrosiTeibHas padoTa 00y4arOmMXCs:

byHKIMI

Tema 4.5 Copneprxanue yueOHOro MaTepuaia

Tpuronomerpuy | OGnacTb ONpENEICHUS H MHOXECTBO 3HAYCHUI

ecKkre (QyHKIHH,
NX CBOMCTBA H

TPUTOHOMETPUYECKUX YeéTHOCTS,

(GyHKIHH.
HEYETHOCTh, IEPUOAUYHOCTE  TPUTOHOMETPUYECKUX

rpaduxu ¢yukuii. CoiicTBa U rpaduku GyHKIHUN y = COS X, y =
sinx,y=tg X,y =ctgx.
CamocrosiTeibHast padoTa 00y4alOImMXCs:
Tema 4.6 Coneprxanue yueOHOro MaTepuaa
[IpeobpasoBann | Cxkatue M pacTsikeHUE rpauKOB TPUTOHOMETPHICCKUX
e rpaduKoB | GyHKIHH.
TpuroHoMmerpud | [IpeoOpa3zoBanne  rpadukoB  TPUTOHOMETPUUYECKUX
ecKuX (PyHKUMH | GyHKIIHH

CamocrosiTe1bHast padoTa 00y4arOIMXCs:

OK-03,
OK-04,
OK-05,
OK-06




Tema 4.7
Omnmncanue
MIPOU3BOJICTBEH
HBIX IPOIIECCOB

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COJdEpPKAHME
(comeprxkaHue NPUKJIATHOTO MOTYJIS)
Ucnonb3oBanne CBOICTB TPUTOHOMETPUYECKUX

¢byHKIMI B MpoQecCUOHANBHBIX 3a/1a4ax

c nomoueplo | CamocrosiTeJibHasi padoTa 00y4aromuxcs:

rpaduKoB

byHKIUI

Tema 4.8 Copepxanue yaeOHOTO MaTepuana

OO6parHbie O6Oparable  TpuroHomerpuueckue  (pynkmuu.  Hx
TPUTOHOMETPHUY | CBOWCTBA U rpaduKu

eckue QyHKIMH | CaMOCTOATEeIbHAS Pa6oTa 00y4aIoIMMXCS:

Tema 4.9 Copepxanue yaeOHOTO MaTepuaa

Tpuronomerpud | YpaBHeHHE COS X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE
ecKue tg x = a, ctg x = a. PemnieHue TPUTOHOMETPUYECKUX

YpaBHEHMS U ypaBHEHUU OCHOBHBIX THUIIOB: npocTenmme

HEpaBEHCTBa TPUTOHOMETPUUECKHE ypaBHEHUS, CBOJAIIMECS K
KBaJ[paTHBIM, pelllaeMble Pa3I0KEHUEM Ha MHOKUTEIN,
OJITHOPOJTHBIE.
IIpocreiimne TPUrOHOMETPUIECKUE HEPABEHCTBA
CamocrosiTe/ibHasA padoTa 00y4YalOIIUXCS: 4

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucrembl Cucremsl IPOCTEHIINX TPUTOHOMETPUUYECKHX

TPUTOHOMETPHUY | ypaBHCHHI

€CKHX Komb6unupoBanHoe 3aHsTHE

YpaBHEHUU

Tema 4.11 Coneprxkanue yaeOHOro MaTepuana

Pemenne 3anmau. | [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKCHHIA.

OCHOBBI Pemienue  TpPUrOHOMETPUYECKMX  YypaBHEHHH U

TPUTOHOMETPHMH. | HEPAaBEHCTB B TOM YHCIE C HCIOJb30BAHHUEM CBOWCTB

Tpuronomerpuy | GpyHKIHH.

eckue QyHKIMU | CamocTosITeIbLHAsE paGoTa 00yYaroIUXCs:

Paspnen S. KommiekcHbie yuciia 6

Tema 5.1 Coneprkanue y4eOHOro MaTepuana

KommiekcHbie [TonssTue  xkomiuiekcHoro — uucna.  ConpspkeHHBIE

qucia KOMIUIEKCHBIE ~ YHCJla,  MOAYJIb M apryMeHT 1
KOMIUIEKCHOrO 4ucia. Popma 3amucu KOMIUIEKCHOTO
qucia (reomeTpuyeckas, TPUTOHOMETpHUYECKas,
anreOpamveckas). Apudmernueckue  ACHCTBUA  C
KOMIUIEKCHBIMU YHCIIaMU
Komb6unupoBanHoe 3aHsaTue

Tema 5.2 Coneprxanue yueOHOro MaTepuaa

[Tpumenenue BeinonHeHne pacyeToB € IMOMOIIBIO KOMIUIEKCHBIX

KOMIUIEKCHBIX yucen. [Ipumepsl HCHOIB30BaHUS KOMIUIEKCHBIX YHCEN

quCcel CamocTtosiTeibHAs padoTa 00y4yalomMXxcs:

Paszgea 6. [IpouzBoaHast QyHKIUM, ee IPUMEHEHUE 40 OK-01,

Tema 6.1 OK-02,

‘ CogepxaHue yaeOHOTO MaTepuana




IMousaTue OmnpeneneHre  YUCIOBOM  IMOCIEIOBATEIBHOCTH U
MIPOU3BOAHOM. CIIOCOOBI ee 3aJaHusl. CsoiicTBa YHCIIOBBIX
Dopmyiibl U | IOCIEeA0BATEIbHOCTEM. Onpenenenue npeaena
npaBuia MIOCJIEI0BATEIbHOCTH. Beruucnenue MIpeeIIoB
T epeHpo | MOCIeI0BATEIbHOCTEH. [Tpenen byHKIMN Ha
BaHUs O6eckoneunoctu. Ilpemen  ¢yHKMM B TOUKe.
[Tpupamenne aprymenta. Ilpupamenue ¢GyHKIHH.
3amauy, MNPUBOMALIME K IIOHATHUIO IPOU3BOJHOM.
OnpeneneHue NPOU3BOJHOW. AJITOPUTM  OTBICKAHMS
MIPOU3BOIHOMN
CamocrosiTesibHAsi padoTa 00yYaOIIMXCS:
Tema 6.2 Conepxanue yaeOHOTO MaTepuaa
[TpousBoHbIE DopmyIbl Qg depeHIpoBaHusI. [IpaBuiia
CYMMBI, g epeHMpoBaHus
pPa3sHOCTH CamocrosiTesbHAsi padoTa 00yYaOIIMXCS:
IIPOU3BE/ICHUS,
YacTHOTO
Tema 6.3 Copepxanue yueOHOro MaTepuana
IIpousBoaHbie Omnpenenenne  cnoxno  ¢yaxmun.  I[IpomsBonHas
TPUTOHOMETPUY | TPUTOHOMETPUUECKHUX GyHKIMIA. [IpousBoaHas

€CKUX (hYHKIIHA.

CJIO)KHOM (PyHKITHH

IIpousBoaHas CamocrosiTe/ibHas padoTa 00y4YaloUUXCs:
CJII0)KHOM
byHKIIUN
Tema 6.4 Copepxanue yueOHOro MaTepuana
Ionarne O | IlonsiTue  HempepwiBHOW  (DYyHKIHUH. CaoiicTBa
HCTIPCPBIBHOCTH | gempepbIBHOM byHKIHN. CBsi3b MEXTY
yHKIHH. HENPEPBIBHOCTHIO U AU HEPeHIUPYEMOCThIO (PYHKIIUU
Meton B TOYKE. AJTOPUTM pEIICHUS HEPABEHCTB METOJOM
HHTCPBATIOB MHTEPBAJIOB

CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs:
Tema 6.5 Coneprkanue y4eOHOro MaTepuana
['eomerpuueckn | 'eoMeTpUYeCKHi CMBICT MPOU3BOAHOM (yHKIMH —

i 1 pusndeckuit
CMBICII

yIJI0BOM  KOA(pGUIMEHT KacaTelnbHOH K rpaduky
(GyHKLIMU B TOUKE. YpaBHEHUE KacaTelbHOM K rpaduky

IIPOU3BOJHON GbyHKIIMM.  ANTOPUTM  COCTaBIIGHUS  ypaBHEHUs
KacaTenbHOH K rpaduky ¢pyHkuu y=f(x)
CamocrosiTejibHasi padoTa 00y4YaloUIUXCS:

Tema 6.6 Coneprkanue y4eOHOro MaTepuana

dusnyeckui Ouznyeckuil (MEXaHMYECKH) CMBICT TPOU3BOIHON —

CMBICIT MT'HOBEHHAsi CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)

IPOM3BOAHON B | [IpakTHYECKOE 3aHITHE

npodeccuoHab

HEIX 3aJ1auax

Tema 6.7

Coneprkanne y4eOHOT0 MaTeprana

OK-03,
OK-04,
OK-05,
OK-06




MounotonHocts | Bo3pactanme u yObiBaHUE (YHKIHH, COOTBETCTBHE
GyHKIIHH. BO3pacTaHuss W yObIBaHWA  (QYHKIUA  3HAKY
Touku npouszBoAgHo. IloHsATHE  TPOM3BOAHOM  BBICIIETO
JKCTpeMyMa MOpsJIKAa, COOTBETCTBHE 3HaKa BTOPOMl IMPOU3BOIHOM
BBIITYKJIOCTH  (BOTHYTOCTH) (YHKIMH Ha OTpE3Ke.
3amjaun  Ha MakCUMyM ©  MuHUMYM. [lonsatue
ACHMIITOTBI, CIOCOOBI MX OIpeneleHus. AITOpUTM
UCCIeIoBaHuS (YHKLIMU U MOCTPOSHHs ee rpaduka c
MOMOIIBIO TPOU3BOIHOMU. J[poOHO-TMHEeHAs PyHKINSA
CamocrosiTesbHAasi padoTa 00yYaOIIMXCS: 4
Tema 6.8 Copneprkanue ydeOHOro Marepuaia
Hccenenosanue
. HccnenoBanne  ¢GyHKIMM HAa  MOHOTOHHOCTH H
yncuit 1 MOCTPOCHUE TPaUKOB.
IIOCTPOEHUE
rpadHKoB CamocrosiTe1bHast padoTa 00y4YarOImMXCcs: 4
Tema 6.9 | Comepxanue yueOHOr0 MaTepuaia
HanbGonbmee u | HaxoxaeHne HanOOIBIIEr0 M HAMMEHBIIETO 3HAYCHUM
HauMEHbIIIee dbyHKIMI, mOCcTpoeHHe TpaduKOB MHOTOUICHOB C
3HAYEHUS MCII0JIb30BaHUEM allapaTa MaTeMaTUYECKOI0 aHaIN3a
GynkuMn CamocrosiTe/ibHas padoTa 00y4YalOUIUXCS: 4
Tema 6.10 IIpodeccnonaibHO-OPMEHTUPOBAHHOE  COJEP:KAHHE
Haxoxnenue (copep:kaHue MPUKJIATHOTO MOXYJIA)
onTtuManbHoro | Hammensbinee u Haubosbllee 3Ha4eHHe (PyHKIUU
pesynbrata € | [IpakTHuecKoe 3aHATHE
[IOMOIIIBIO 1
IIPOU3BOJHON B
NPaKTUIECKUX
3aa4ax
Tema 6.11 Coneprkanne yaeOHOro MaTepuana
Pemenne 3agau. | ®opmyisl u npaBuUIIa nuddepeHIMpoBaHUS.
IIpousBogHas HccnenoBanne (QyHKIUI C MOMOLIbIO HPOU3BOIHOM.
byHKIHIH, ee | Haubonbiiee n HauMeHbllee 3HaUeHUs (PyHKINH
IIPUMCHEHUE CamocrtosiTe1bHAst padoTa 00y4yalomMXcs: 4
Pa3znen 7. MHOrorpaHHUKHU M TeJIa BpalleHUs 70
Tema 7.1 Coneprxanue yueOHOro MaTepuaia
Bepumsl, [Tonsitue MHoOrorpaHHuka. Ero sneMeHTHI: BepLIUHBI, 2
pebpa,  TpaHu | peOpa, rpanu. JluaroHanp. CeueHue. Beimykibie u OK-01
:
MHOT'OTPaHHHMKA | HEBBIMYKIIbIE MHOTOTPaHHUKH OK-02
CamocrosiTesibHasi padoTa 00y4YaloUIUXCs: 4 OK-OB,
Tema 7.2 Coneprkanne y4eOHOr0o MaTeprana OK-0 4'
[Tpu3ma, ee | [Tonsstue mpusmbl. Ee ocHoBaHMS W OOKOBBIE TpaHH. OK-O5:
cocraBisaomue, | Beicora mnpusmel. llpsmas u HakIoOHHas mpu3Ma. OK-06
CEYEHHE. IIpaBunpHas npusma. Ee ceuenue
[psimas n | CamocTosiTeIbHasi padoTa 00y4yarommxcs:
MpaBUJIbHAS 4

IIPU3MBI




Tema 7.3
[Tapannenenumne
1, kyo. CedyeHue
KyOa,

Copneprkanue yueOHOTO MaTepuaa

[Tapannenenunen, CBOICTBa MPAMOYTOJIbHOTO
napajieenunesaa, KyO. Ceuenue KyOa,
napasuiesenumneia

napajuienenune | CamocrositeJibHas padora 00y4arouuxcs:
ma
Tema 7.4 Copepxanue yaeOHOTO MaTepuaa

Ilupamupa, ee

HI/IpaMI/II[a n ee oneMeHThl. CedeHwne ImupamMuibl.

cocrapisrone, | [IpaBunbHas nupamuaa. YceueHHas IupaMuia
CCUCHHE. CaMmocTosiTe1bHasi padoTa 00y4alOImMXCs:
[IpaBuibHas
nUpaMua.
VYceuenHas
nupamuia
Tema 7.5 Copepxanue yaeOHOTO MaTepuaa
boxkoBas u | [Inomaap OGOKOBOW W TOJIHOW MOBEPXHOCTH IPH3MBI,
MOJIHAs MUPAMU/IBI
MOBEPXHOCTh CamocrosiTeibHas padoTa 00y4alOIMMXCs:
MIPU3MBI,
MUPAMU/IBI
Tema 7.6 Coneprxkanue y4eOHOro Matepuana
Cummerpust B | CUMMETpHsI OTHOCHTEIILHO TOYKH, IPSMOH, TNIOCKOCTH.
KyOe, Cummerpuss B KyOe, mapamienenurene, ImpusMe,
napajjieNienune | mupamMue
ne, npusme, | CamocrosiTe1bHasA padoTa 00y4aommXxcs:
UpaMue
Tema 7.7 IIpodeccrnoHaTILHO-OPUEHTUPOBAHHOE  COJEPKAHME
ITpumepsl (copep:kaHue NPUKJIAAHOIO MOIYJIA)
cumMmerpuii B | CuMMeTpHsl B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY
npodeccuun
[TpakTuyeckoe 3aHsTHE
CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCs:
Tema 7.8 Coneprxanue yueOHOro MaTepuaia
[TpaBunbHbIE [Tonsatne mnpaBwIBHOTO MHOTrorpaHHuka. CBolcTBa
MHOTOIPAaHHMKH | TIPABMJIBHBIX MHOTOTPaHHUKOB
, IX CBOMCTBA [IpakTdeckoe 3ansATHe
CamocrosiTe/ibHasi padoTa 00y4YaloUUXCs:
Tema 7.9 Coneprxanue yueOHOTo MaTepuana
[Mwmanap, ero | Humunaap u  ero osnemeHthl. CedyeHue IMIMHApA
COCTaBJIAIOIIME. | (MapajulelbHOE OCHOBAaHUIO M ocH). Pa3BepTka
Ceuenue MATUHAPA
OUJIMHApA CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCsl:
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME
Konyc, ero | (cogeprkaHue NPUKJIATHOTO MOILYJIS)
cocramsirome. | Konyc u  ero  osnmementel.  CedeHue  KoHyca

Ceuenue koHyca

(mapainenbHOe OCHOBAaHUIO U TMPOXOASIIEe uepe3




BEpILMHY), KOHUYecKHe ceueHus. Pa3BepTka koHyca

CamocrosiTesibHAsi padoTa 00yYaAKO M XCS: 4
Tema 7.11 Coneprkanne y4eOHOro MaTeprasa
YceueHHbI VYceuennblii koHyc. Ero oOpasyromas u BbICOTA.
koHyc. Cedenue | CeyeHue yceueHHOT0 KOHyca
YCEUYEHHOT'0 CamocTtosiTeibHAasA padoTa 00y4YaOImMXCcs: 4
KOHYCa
Tema 7.12 Copneprkanue ydeOHOro Marepuaa
Hlap u coepa, | [llap u chepa. Bzaumuoe pacnosoxenue chepbl u
UX CEUYEHUs wiockocTd. CeueHue mapa, chepsl
CamocTtosiTe1bHasA padoTa 00y4alOImMXCs:
Tema 7.13 Conepxanne yaeOHOTO MaTepuaa
[Tonsitue 00 | [loustne 06 o0beme Tema. OObeM Kyba U
o0beMe  Tela. | MPSIMOYToJbHOTO Mapasuienenuneaa. O0beM MPU3MbI U
OTtHoleHue mwmHapa. OtTHomeHne 00BEeMOB TMOJOOHBIX — Te.
00BbEeMOB ['eomeTpuyecKuii CMBICIT ONpeaeIUTeNs 3-T0 IopsSaAKa
MOJOOHBIX TEN CamocTtosiTe1bHAsA padoTa 00y4YalOImMXCcs: 4
Tema 7.14 Coneprkanue y4eOHOro Marepuana
Obnembr 1 | O6bembl nupamusl U koHyca. O6beM mapa. [lnomanu
TToHaan HOBEPXHOCTEH Ten
TMOBEPXHOCTEH [ CamocrosTeNbHAA PaGOTa 00YHAIOMMXCH:
Tel
Tema 7.15 Coneprxkanue y4eOHOro Matepuana
KomOunamun KoMOuHanmmu reoMmeTpuueckux Tei
MHOT'OTPaHHUKO | CamMocTosiITeJIbHAsI padoTa 00y4yaroIuxcs:
B u TeN
BpAaLICHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuaia
I'eomerpuueckn | Mcnosnb30BaHNe KOMOMHAIMM MHOTOIPAaHHMKOB U Tel
€ KOMOMHALIMM | BpAIICHUSI B MPAKTHKO-OPUCHTHPOBAHHBIX 3aa4ax
Ha MPaKTHKE [TpakTudeckoe 3aHATHE 1
Tema 7.17 Coneprkanue y4eOHOro MaTepuana
Pemenune 3agay. | OObeMbl U IUIOMIAM OBEPXHOCTH MHOTOIPAaHHUKOB M
MHororpaHHuK | Te BpallleHUs
u u Tena | CamocrosiTeqbHAst padoTa 00y4yaromuxcs:
BpallleHus 4
Pa3nean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHUE 26
Tema 8.1 Coneprxanue yueOHOro MaTepuaia
ITeppooOpa3Hast | 3ajaua O BOCCTAHOBJICHHM 3aKOHA [BIDKCHHUS [0 OK-01,
byHKINN. U3BeCTHOM  ckopocTu. lloHsATHE HMHTErpHUpOBaHUS. 1 OK-02,
[TpaBuiia O3HakomJieHME € TOHSATHEM  MHTerpaja | OK-03,
HaXO0XICHUs nepBoooOpa3zHoit ans pynkuuu y=f(x). Pemenue 3anau OK-04,
NEpBOOOPA3HBIX | HA CBSA3b IMEPBOOOpA3sHOW W €e  MPOM3BOIHOM, ?)II{(-(C))56

BBIYHCIICHHE TEePBOOOpPA3HOM JUIsl JaHHOW (YHKIIUH.
Tabmuma dopMyn ais HaXOXACHHS TEPBOOOPA3HBIX.
W3ydeHue mpaBuiia BEIYMCICHUS IEPBOOOPA3HOM




CamocrosiTesibHAsi padoTa 00yYaKOIIMXCS:

Tema 8.2 Coneprkanue y4eOHOr0 MaTeprasa
[Tnomane
KPUBOJIMHEHHON 3amauyn, NPUBOASININE K TOHITHIO OIMPEACICHHOTO
Tpanecnuy. MHTErpajla — O BBIYMCIICHUU ILIOIIAAN KPUBOJIMHEHHON
®opmyrna Tpameuuu, O  MnepemenieHud  Touku.  [loHsitue
HrroTona ~ | onpenenéHHOro  MHTErpaa. ['eomeTpuueckuii  u
Jleiibnmma (GU3MYECKUH  CMBICI  ONPEJCICHHOIO  HHTErpaia.
®opmyna Herorona— JleliOnura
CamocrosiTeibHast padoTa 00y4YarOImMXCcs: 4
Tema 8.3 Copepxanue yaeOHOTO MaTepuaa
Heonpenenenn | [loHsATHEe HEONPeaeICHHOTO HHTETpaa
1817} 1 | CamocrosiTeJibHAasi padoTa 00y4alomuxcs: 4
onpeeIeHHbIN
WUHTETPaJIbl
Tewma 8.4 Coneprxkanue ydeOHOro Marepuana
ITonsiTne 00 | T'eoMeTpHYECKHil CMBICI OTIPEESICHHOTO HHTETpalia
ONpeCICHHOM CamocrosiTe/ibHas padoTa 00y4YaloUIUXCS: 4
UHTETpajle  Kak
oI
KPUBOJIMHEHHOU
Tpamneuuu
Tewma 8.5 IIpodeccrnoHaILHO-OPUEHTUPOBAHHOE  COJEPKAHME
OmnpeneneHHbll | (coaeps:kaHue MPUKJIATHOTO MOTYJIs)
MHTETpall B | 'eoMeTpUYECKUN CMBICI OINPENEICHHOIO HWHTErpaa.
KU3HU ®opmyna Herotona - Jleiionuma.
Pemenne 3amady Ha TpUMEHEHHE UWHTErpajia A
BBIUKCIICHUS PU3NYECKUX BETTMYUH U TUIOIMIAAeH
CamocrosiTeibHas padoTa 00y4arOmMXCs: 4
Tewma 8.6 Coneprkanue y4eOHOro MaTepuana
Pemenne 3anmau. | [lepBooOpasznass ¢ynkumu. [lpaBuima  HaxXOXKIEHUS
IlepsooOpa3Has | mepBooOpa3ubix. Ee mpumeHeHue
(ynkmmy, ¢e | CamocrosiTeibHAsA padoTa 00y4alOImMXCs:
IpUMEHEeHHe 4
Pa3znen 9. Crenenn n xopuu. Crenennasi pyHkuus 17
Tema 9.1 Coneprxanue yueOHOro MaTepuaia
Crenennas IlonsiTEe KOpHS N-OM CTENEHU W3 JEHCTBUTEIBHOIO 1
ynxims, €¢ | uncima. OyHKIUU y = VX wux cBoiictBa H rpadukm. OK-01
CBOJCTBa CBolicTBa KOpHA N-0 CTEMEHU OK-OZ'
CamocrosiTeibHast padoTa 00y4alOIMXCs: 4 OK-OS,
Tema 9.2 Cogepxanue yaeOHOTO MaTepuana OK-0 4:
IIpeoOpazoBanu | [IpeoOpa3zoBaHKe HPPALUOHATIBHBIX BBIPAKECHUI OK-05
¢ BBIpOKCHHH € | CaMOCTOATEIbHASI Pa6oTa 00y4aI0MHXCS:
KOpHSIMH  N-0i 4
CTETEeHH
Tema 9.3 Coneprkanue y4eOHOr0o MaTeprana




CaoiicTBa [TonsiTue  cremeHn ¢ JIOOBIM  PAIMOHAIBHBIM
CTENEHU c | moka3areneM. CreneHHble (QYHKIMHM, WX CBOWMCTBAa U
paloHalIbHBIM | TpaQuKu
u CamocrosiTesibHAsi padoTa 00yYAKOIIMXCS: 4
JICACTBUTEIIbHBI
M IOKa3aTeNsIMU
Tema 9.4 Copepxanue yaeOHOTO MaTepuaa
Pewmenune PaBHOCMIIBHOCTh ~ MpPALIMOHAIBHBIX ~ ypaBHEHUH U
UppallMOHAIbHEl | HEpaBEeHCTB.  MeToasl WX  pemleHus.  PemieHue
X YPaBHEHHMH H | UppalMOHAJIBHBIX YPAaBHCHHUI U HEPABCHCTB
HEPaBEHCTB Komb6unupoBanHoe 3ansatue
Tema 9.5 Copepxanue yaeOHOTO MaTepuaa
Crenenu u | Onpenenenue creneHHoi ¢yHkuuu. Mcnons3oBanue ee
KOPHH. CBOICTB IpU peLICHUH YPaBHEHUN U HEPABEHCTB
Crenennast CamocrosiTesibHas padoTa 00yYarOIIUXCS:
byHKIISA 4
Pa3nen 10. [loka3zaTenbHas GyHKIUSA 10
Tema 10.1 Coneprxkanue y4eOHOro Matepuana
IToxasarensHass | CTemncHb c IIPOU3BOJIEHBIM JEHUCTBUTEIIbHBIM
byHKIHS, ee | mokazaresieM. OmnpeneneHne Mmoka3areabHol (PYHKIHH, 1
CBOICTBa ee cBoiicTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHHEM
nokasarenbHON (GYHKIUHU. PelieHne mnoka3aTelbHbBIX
ypaBHEHUN (HYHKIIMOHATBLHO-TPaQUUECKUM METOIOM
CamocrosiTesibHast padoTa 00yYarOIIUXCSH: 4
Tema 10.2 Coneprkanue y4eOHOro Marepuania
Pewenne Pemienne  moka3aTenpHBIX ~— YPABHEHUHM  METOAOM OK-01,
IIOKa3aTC/IbHBIX | ypaBHUBAHUs IOKA3aTesiel, METOJAOM BBEIECHUS HOBOU OK-02,
YPAaBHEHMH U | HEpEeMEHHOH, (QyHKIMOHAIBHO-TPAPUUECKUM METOJOM. OK-03,
HEPABEHCTB Pemenne nokaszareiabHbIX HEPAaBEHCTB 1 OK-04,
[TpakTHueckoe 3aHsATHE OK-05
Tema 10.3 Coneprkanue ydeOHOro MaTepuana
Cucremsl Pemenne cucreM nokasarenbHbIX YpaBHEHUN
NOKa3aTeNbHBIX | CamMocTOATEIbHASL pa0d0oTa 00y4aromuxcs:
ypaBHEHUH
Tema 10.4 Copepxanue yaeOHOTO MaTepuana
Pemenue 3agau. | PemieHne — MOKa3aTeNbHBIX  YPAaBHEHMH  METOJIOM
ITokasaTenpHas | ypaBHMBaHHS ITOKa3aTeled U METOIOM BBEJCHUS HOBOH
byHKIUS MepeMeHHOM. PelieHne noka3aTeabHbIX HEPABEHCTB
KonTponbnas padota
Paznea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkumus 18 OK-01
Tema 11.1 CogepxaHue yaeOHOT0O MaTepuana OK- 02'
Jlorapugpm Jlorapupm umcna. JlecaTuuHbli M HaTypalbHbIHA 1 OK- 03'
4HCIIa. ) Jorapu@msl, YUCIIO € OK-04,
Hecatuunbiii ¥ | KOMOMHMPOBAHHOE 3aHATHE OK-05

HaTypaJbHbII
aorapudmsl,




YHCJIIO €

Tema 11.2 Coneprkanue y4eOHOr0 MaTeprasa

CgoiicTBa CgoiictBa sorapudmo. Onepanus JorapuGMupoBaHus.

norapupmos. CamocrosiTe1bHAasA padoTa 00y4YaOImMXCs:

Oneparnust

JorapupmMupoBa

HUS

Tema 11.3 Coneprkanue ydeOHOro MaTepraia

Jlorapudgmuueck | Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA

ag Qynkuus, ee | CamocToATeIbHAA Pa6oTa 00y4AIOIMMXCS:

CBOMCTBA

Tema 11.4 Conepxanrie yaeOHOTO MaTepuaa

Pemenue [TonsTne norapupmMmuueckoro ypaHeHUs. Oneparys

TOrapUQMHUIECK | norenmupoanns. TpH OCHOBHBIX METOJA PEIICHHS

MX YPaBHEHHH W | jorapudmuueckux — ypaBHEHHIT:  ()YHKIHOHAIBHO-

HCPABCHCTB rpaguyeckuii, = MeTOA  IOTEHIHUPOBAHUSA,  METOX
BBEICHUS HOBOM miepemeHHou. Jlorapudmuyeckue
HEPaBEHCTBA
CamocrosiTesibHast padoTa 00yYarOIIUXCSH:

Tema 11.5 Copepxanue yueOHOro MaTepuana

Cucremsl Anroputm penieHus CHUCTEMBI YPAaBHEHUM.

norapumMuueck | PaBHOCHIIBHOCTh — JOTapU(PMUUCCKAX  YpaBHEHHHA

WX YPaBHECHHU HEPABECHCTB

CamocrosiTesibHast padoTa 00yYarOIIUXC:

Tema 11.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJAEpP:KAHME

Jlorapupmsl B | (comep:kaHUe MPHKJIATHOTO MOIYJIsA)

pupoje u | [Ipumenenue norapudma. Jlorapudmuueckas crnupanib

TEXHHUKE B nipupoie. Ee MaTemaTnueckue cBoiicTBa
IIpakTHueckoe 3aHsATHE

Tema 11.7 Coneprxanue yueOHOro MaTepuaia

Pemenune 3anau. | Jlorapudpmudeckas ¢ynkuus. Pemenune mnpocreiimmx

Jlorapugmsl. Jorapu(pMHUUECKUX ypaBHEHUH

Jlorapupmuueck | CamocrosTeJbHAasi padoTa 00y4aI0MIUXCH:

ast QyHKIUS

Pa3nes 12. MHo:kecTBa. DjleMeHTHI Teopuu rpagos

Tema 12.1 Coneprkanue y4eOHOro MaTepuana

MHoxecTBa [lonsitue mHoxectBa. IlogMHOXkecTBO. Omnepamuu ¢
MHOECTBaMU
CamocrosiTeibHast padoTa 00y4alOIMXCs:

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

Oneparuun ¢ | (comep:xaHMe MPUKJIATHOTO MOYJIA)

MHO>KECTBaMHU Onepanuu ¢ MHOXXecTBaMH. PellleHHe TNPUKIATHBIX
3a/1a4
[IpakTuueckoe 3aHsTHE

Tema 12.3 Coneprkanne y4eOHOT0 MaTeprana

I'padmr [Tonsitue rpada. CesasubId Tpad, AepeBo, UK Tpad Ha




IIJIOCKOCTH

[IpakTrueckas pabota 1
Tema 12.4 Coneprkanne y4eOHOro MaTeprasa
Pemenne 3amau. | Onepanuu ¢ MHOXecTBamMH. OmnucaHHe peabHBIX
MHoxecTBa, CUTYyaIluil ¢ MOMOIILI0 MHOXKECTB. [IpuMenenue rpados
I'pappl u uX | K pelIeHuro 3a1a4
IIPUMCHCHHUE CamocrosiTesibHAsi padoTa 00yYaOIIMXCS: 4
Paznen 13. DiieMeHTHI KOMOMHATOPHKH, CTATHCTHKH H TeOPHUH 17
BEPOATHOCTEM
Tema 13.1 Coneprkanue yaeOHOro MaTepuaa
OcHoBHbIE [lepecTaHOBKH, pa3MellleHUs, COYETAHUS. 1
MOHSTUS
KOMOMHATOPUKH Komb6uHnpoBaHHoe 3aHsTHE.
Tema 13.2 Conepxanue yaeOHOTO MaTepuaa
CoOrITHE, CoBMeCTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl O
BEPOSATHOCTD BEPOATHOCTH CYMMBI COOBITHIA. Y CIIOBHAsI BEPOATHOCTb.
COOBITHS. 3aBUcHMblE U He3aBUCHMBbIE CcoOObITHS. Teopembl 0O
Cnoxenue U | BEPOATHOCTH MIPOU3BEACHUS COOBITHIA.
YMHOXXCHUE CamocrosiTeibHas padoTa 00y4alOImMXCs:
BEPOSTHOCTEH 4 OK-0L,
Tema 13.3 IIpodeccnonaibHO-OPMEHTHPOBAHHOE  COJEpP:KaHUe OK-02,
BeposiTHOCTE B | (comep:xaHue MPUKJIATHOTO MOIYJIs1) OK-03,
npodeccuonanb | OTHOCHTENbHAS YacToTa COOBITHS, CBOWCTBO €€ OK-04,
HBIX 3ajJ]a4ax YCTONYHMBOCTH. CratucTtuueckoe onpeeraeHue OK-05
BepoATHOCTH. OlleHKa BEPOATHOCTH COOBITHS 1
[TpakTrdeckoe 3aHsATHE
Tema 13.4 Coneprkanue y4eOHOro MaTepuana
JuckperHas Buapl cioyuaiineix BenuuuH. OnpeneneHue AUCKPETHOU
Ciy4aitHas CIy4YallHOM  BEJIMYMHBI. 3aKkoH  pacmpeneneHus
BEJINYMHA, JUCKPETHOM  CIOy4YaHOW BelW4yuHbL. Ee 4uciioBbIe
3aKOH €€ | XapaKTepUCTUKU
pacupenenenus | CamocrosiTe1bHas padoTa 00y4aommxcs: 4
Tema 13.5 Coneprkanue y4eOHOro MaTepuana
3anaun Bapuanvonssiii pan. [IoauroH 4actor U rucrorpaMma.
MaTeMaTu4ecko | CTaTUCTUYECKUE XApAaKTEPUCTUKH psAla HAOII0JaeMbIX
W CTAaTHUCTUKH JTAHHEIX
CamocrosiTeibHas padoTa 00y4arOImMXCs: 4
Tema 13.6 IIpodeccnoHanbHO-OPMEHTHPOBAHHOE  COJAEPKAHHE
CocraBneHue (comeprxkaHue NPUKJIATHOTO MOTYJISA)
TabIuUIL u | [lepBuunas oOpaOoTKka CTaTUCTUYECKUX  JaHHBIX.
auarpamMMm  Ha | 'paguueckoe  ux  mpezacrasineHue.  Haxoxxnenue
MpaKTHKE CPEIHUX XapaKTepUCTHK, HAOIIOJaeMbIX TAHHBIX
[TpakTHueckoe 3aHsATHE 1
Tema 13.7 Coneprxanue yueOHOro MaTepuaa

Pemenune 3amau.

OnemeHTsl KoMOuHaTOpuku. CoOOBITHE, BEPOATHOCTDH




DJIeMEHTHI coObITHsA. CrioKEeHUE M YMHOKXEHUE BEPOSITHOCTEH

KoMOMHaTOpUKK | CaMocTOosITebHASI Pa60Ta 00yYaroMXCsI: 4

, CTaTUCTUKU U

Teopuu

BEPOSATHOCTEM

Pa3nen 14. YpaBHeHHsi 1 HepaBeHCTBA 17

Tema 14.1 Cogneprkanue ydeOHOro MaTepraa

PaBHOCUNIBHOCT | PaBHOCHIBHOCTH YPaBHEHUI u HEPaBECHCTB. 1

b ypaBHeHuMH U | Ompenenenuss. OCHOBHBIE TEOPEMBl PABHOCHIIBHBIX

HEPABEHCTB. nepexofax B YpaBHEHHMAX M HepaBeHCTBax. OOmue

OOmpe MeTonbl | METO/IbI pEIlicHHs YPaBHEHHM: MEPEeXoJ OT PaBCHCTBA

pelieHus GyHKIMI K paBEHCTBY apryMEHTOB /JIi MOHOTOHHBIX 01
GbyHKIMI, METOI pa3loXKEeHHs Ha MHOXXHUTEIU, METOJ OK- 0 2’
BBEJICHUS HOBOM  IEPEeMEHHOHM, (PYHKIHOHAIBHO- OK-02,
rpaduueckuit METoq gigj
CamocrosiTe/ibHas padoTa 00y4YalOUIUXCS: 4 OK: 05'

Tema 14.2 Coneprkanue y4eOHOro Marepuania OK-0 6,

['padmyeckuit OO0mue MeTonpl pelIeHUsT HEePaBEHCTB: MEPEexXol OT

METOJl PEIIEHHUs | cpaBHEHUS 3HAYCHUN (YHKIMI K CPAaBHEHHIO 3HAYCHUI

YpaBHEHUH, apryMEeHTOB [UII MOHOTOHHBIX  (DYHKUUH, MeTon

HEPABEHCTB WHTEPBAJIOB, (PYHKIHMOHAIBHO-TpAaQUUYECKUII  METOJ.
I'padpuyeckuii  MeTox  pelieHUuss  YpaBHEHUH U
HEPABEHCTB
CamocrosiTe/ibHasA padoTa 00y4YaroUIUXCs: 4

Tema 14.3 Cogepxanue yueOHOro MaTepuana

VYpaBuenuss U | Onpenenenue Monyns. Packpeitme  Moaynas 1o

HEPaBEHCTBA ¢ | onpeneneHuto. [Ipocreiine ypaBHEHUS U HEPABEHCTBA

MOJlyJIEM ¢ moayineMm. IlpuMeHeHne paBHOCUIBHBIX MEPEX0J0B B
ONpeENEHHBIX THUIAX YPaBHEHUII M HEPaBEHCTB C
MoOJlyJIeM
CamocrosiTe/ibHasi padoTa 00y4YaloUIUXCS: 6

Tema 14.4 Coneprxanue yueOHOro MaTepuaia

VYpaBuenus M | 3HaKOMCTBO ¢ nmapameTpoM. IIpocreiiime ypaBHeHus u

HEPABEHCTBA € | HEPABEHCTBA C IMAPAMETPOM

napaMeTpamu KomOunmnpoBanHoe 3aHsATHE

Tema 14.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COAEpPKAHME

CocraBnenue U | (coaeprkaHue MPUKJIATHOTO MOAYJIs1)

pelieHne Pemenne  TEKCTOBBIX  337a4  MPO(ECcCHOHATBHOTO

npodeccuoHanb | coaepIKaHusI

HBIX 3a1a4  C | [IpakTudeckue 3aHsATHS

IIOMOIILIO 1

ypaBHEHUU

Tema 14.6 Coneprkanne y4eOHOT0 MaTeprana

Penrenue 3amau.
VYpaBHeHUs U

OO0ue MeToabl pelieHHs ypaBHEHUH. YpaBHEHHUS U
HEPABEHCTBA C MOJYJIEM U C ITapaMeTpaMu




HEPaBEHCTBA [TpakTHyeckoe 3aHsATHE

1
IIpomeskyTouHas arrecTanus (JK3amMeH) 6
Bcero: | 340

3. YcioBus peaju3anuy NPOorpaMMbl Y4eOHOH JHCIUILTHHBI

3.1. [ns peaau3auuu NporpaMmMbl Y4eOHOW IMCHUIIMHBI TPEXYCMOTPEHbI CJeayIolue
crenuaabHble MOMeIeHHsI:
Kabuner MmareMaTHKH:
OCHAWEHHbIU 000PYOOBAHUEM:
cToNnl — 12 miT.,
CTyJbs — 24 WT.,
CTOJI ¥ CTYJI IpenojaBarens — 1 mr.,
MenoBas jocka — 1 miT.,
TeJaeBu3op — 1 mrT.,
KoMmIbtoTep — 1 mr.,
TpubOyHa — 1 mir.,
y4eOHO-HaTJISAHBIE TOCOOUS - B SJIEKTPOHHOM BHUJIE,
Jluyenzuonnoe npoepammuoe obecneueHue:
- Microsoft Windows (JIumensus Ne 60290784), 6eccpounas
- Microsoft Office (JIumensus Ne 60127446), 6eccpounas
- ABBY Fine Reader (siuriensust Ne FCRP-1100-1002-3937), Geccpounast
- Calculate Linux (Baecén B EPPII Ilpukazom Munkomcszu Ne665 ot 30.11.2018-2020),
OeccpouHas
- Google G Suite for Education (IC: 01i1p5u8), 6eccpounas
- Kaspersky Endpoint Security (JInnensus Ne 1CE2-230131-040105-990-2679), ¢ 31.01.2023 mo
03.03.2025 .

3.2. AudopmanmonHoe odecrevyeHue peajsu3aiui NporpaMmMbl
3.2.1. OcHoBHbIE MeYaTHbIE W YIEKTPOHHbIE M3IAHUSA

1. bocomonos, H. B. Marematuka. 3ajauu ¢ pelieHUsIMH . yueOHOe Mmocobue il CpeaHEero
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1. bocomonos, H. B. Maremaruka. AnreOpa u Havana aHanusa. ba3oBeli yposenb: 10—11
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534-16084-0. — Texct : anektpoHHbIN // OOpa3oBarenpHas 1uiardgopma HOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/530391

2. bocomonos, H. B. T'eomerpusi : ydeOHOE MocoOHWe Mg CpeaHero mIpodecCHOHATBHOTO
obpazoBanusi / H. B. boromonoB. — Mocksa : HznmatensctBo Opaiir, 2023. — 108 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09528-9. — TekcT : anekTpoHHbIH //
Oo6pa3oBarenbHas miaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511955

3. I'yces, B.A. I'eomerpusi: yuebHOe Tmocobue sl CpeaHero NpodeccHOoHANTbHOTO
obpazoBanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodreB. — 2-¢ u3a., uclp. U J0M. —
Mocksa : UzmarensctBo Opaiit, 2023. — 280 c¢. — (IIpodeccuonanpHoe oOpa3oBaHHE). —

ISBN 978-5-534-08897-7. — Texkct : anmekTpoHHbIi // O6pa3oBatenpHas miatdopma IOpait
[caiiT]. — URL.: https://urait.ru/bcode/517007

4. KoOHTpOJIb U OlleHKa Pe3yJIbTATOB 0CBOCHHS Y4eOHOM AU CUMIIIMHBI

Kon u | PesyabTaTsl 00y4yeHust Kpurepuu ouenku Metoasl

HAHMEHOBAa OIIEHKH

HHE

(popMmupyem

BIX

KOMIIeTeHIH

W

OK-01, YMeHus: Onenka «5» - «oTIMYHO» cTaBuTCs, | OLeHka

OK-02, - yMETb ONEPHPOBATh eci 00yJarOIIHIACS TIOTHO U3JIaraeT | pe3ysIbTaToB

OK-03, TOHSITHAMH: CTETICHb YHCIIA, Mmarepual (0TBE4aeT Ha BOMPOC), YCTHOTO

OK-04, . JIaeT MPaBUIBHOE ONPEACIICHUE ompoca
norapudm yucna; yMeHue .

OK-05, OCHOBHBIX ITOHATHI; 00HAPYKUBAET

OK-06, BHHOHHHVTB BBITHCIICHHUE MMOHWMaHKE MaTepraa, MOXeT

OK-07 3HAUYCHUH ¥ IIPEOOPa3OBAHNS 000CHOBAaTh CBOM CYK/ICHHS,

BBIpa)KEHUI CO CTENEHAMU U
norapudmamu,
npeodpazoBaHus JpOOHO-
panuoOHaJIbHBIX BBIpﬁ)KGHPIfI;
- YMETh OIIEPUPOBATH
HOHATUSAMU: palliOHAJIbHbIE,

MPUMEHUTH 3HAHUA HA MIPAKTUKE,
MPUBECTH HEOOXOAMMBIE IPHUMEPHI
HE TOJIBKO U3
yueOHHKa, HO U CaMOCTOSITEIbHO
COCTAaBJICHHBIE; U3JIaraeT MaTepuall
IIOCJIEA0BATEIBHO U IPABUIIBHO C
TOYKH 3PEHUS] HOPM JINTEPATYPHOTO

UppalMOHaNbHBIE, S3BIKA.
MoKa3aTelibHbIE, CTENIEHHbIE, Onenka «4» - «XOpOIIO»
JorapupMHUECKHE, CTaBUTCS, €CIIM O0yUarOIINIiCs aeT
TPUTOHOMETPHYECKHE OTBET, YJOBJICTBOPSIOIMINI TEM Ke

yYpaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETb ONIEPUPOBATH
HOHATUAMU: (PYHKITHS,
HenpepbIBHAS QYHKINA,
POM3BOJIHAS, TEPBOOOpa3Has,
OIpEeEIIEHHBIA HHTETPAI;
YMEHHE HaXOUTh

TpeOOBaHUSAM, YTO M IS OIICHKH
«OTIUYHO», HO JoIycKkaeT 1-2
OILITMOKH, KOTOPBIE CaM Ke
ucnpasisier, 12 HemoueToB
MOCIIEZIOBATEIHHOCTH U SI3BIKOBOM
0(OpMIIEHUH U3JIaraeMoro.
Onenka «3» -
«YJIOBJICTBOPUTEITLHOY» CTABUTCS,
ecni o0yJaromuiicss 0OHapy>KUBAET
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MIPOM3BOIHBIC JIEMEHTAPHBIX
GYHKIINHA, UCTIONB3YS
CIPaBOYHBIC MATEPHAJIBI;
UCCIIEIOBATh B IPOCTEUIIIMX
ciydasx (QyHKIMM Ha
MOHOTOHHOCTh, HAXOJIUTh
HanOOJIBIINE U HANMEHBIITUE
3Ha4YeHUs QYHKLIUN; CTPOUTH
rpaduKi MHOTOWJICHOB C
UCIIOJIb30BaHUEM allapaTa
MaTeMaTHYECKOTO aHAIIN3a;
NPUMEHSTH TPOU3BOIHYIO IIPH
pEILICHUH 337249 Ha IBU)KCHUE,
pelaTh IPaKTHKO-
OpPUEHTHUPOBAHHBIE 3a/1a4X Ha
HanOOJIbIINE U HANMCHBIITHE
3HAYCHHS, HA HAXOXKICHHUE
IyTH, CKOPOCTU U YCKOPEHHSI,
- YMETh peliaTh TEKCTOBBIC
3aJ]au pa3HbIX TUIIOB (B TOM
YHCJIC HA MPOLICHTHI, TOJH U
YacTH, Ha JIBIDKCHHE, padoTy,
CTOMMOCTB TOBapOB H YCIYT,
HAJIOTH, 3aJ1a4M U3 00JIacTu
yIpaBICHUS JINIHBIMU U
ceMelHbIMU (DMHAHCAMH );
COCTABJIATh BBIPKEHUS,
ypaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI TI0 YCIIOBUIO 33J]auH,
UCCIIEIOBATh MOyYCHHOE
peleHye U OleHNBATh
MPaBIOTNOI00HOCTD
pE3yIBTATOB;

- YMETh OIIEPUPOBATH
HNOHATUSIMU: CpeJlHee
apudmeTnueckoe, MeauaHa,
HauOoJbIlIee U HAUMEHbIIIee
3HAUEHUSs, pa3Max, TUCIEPCHs,
CTaHJAPTHOE OTKIIOHEHHE
YUCIOBOTO HAOOpa; yMEHHE
U3BJICKATh, MHTEPIPETUPOBATH
uH(pOpMalHIO,
MPEJICTAaBICHHYIO B TaONIUIIAX,
Ha UarpaMMax, rpapukax,
OTpa’KaloIIyl0 CBOHCTBA
peabHBIX MPOLECCOB U
SIBIICHUH; TIPEJICTABIIATH

3HaHHE ¥ TOHUMaHUE OCHOBHBIX
MOJIOKEHUH JTAaHHOM TEMBI, HO
U3JIaraeT MaTepuall HeToJHO U
JIOITyCKAaeT HETOYHOCTH B
ONPEAEIICHUN TTIOHATUN WU
(GOpMyYJIHPOBKE TPABUI;, HE YMEET
JOCTaTOYHO IIIyOOKO U
JI0Ka3aTeIbHO 000CHOBATH CBOU
CYXJIEHUS M IPUBECTH CBOU
MIPUMEPBI; U3JIaracT MaTepual
HETIOCIIeIOBATEIILHO H JIOMYCKAET
OLIMOKY B SI36IKOBOM O(POPMIICHUH
U3J1araeMoro.

Ouenka«2y -
«HEYIOBJICTBOPUTEIILHO)» CTABUTCS,
eciu oOyJaromuiicss 00HapyKUBaeT
He3HaHWEe OOJIbIICH YacTh
COOTBETCTBYIOIIETO BOIIPOCA
JIONYCKaeT OMIMOKH B
(hopMyIIMPOBKE OIPECIICHUI U
TPaBHJI, HCKAXKAIOIINE UX CMBICT,
Oecrops104HO U HEYBEPEHHO
U3J1aracT MaTepHall.

Orenka «2» 0TMEYaeT Takue
HEJIOCTATKHU B MOJITOTOBKE, KOTOPHIE
SIBIISIFOTCSL CEPHE3HBIM
NPETSITCTBHEM K YCIICIITHOMY
OBJIAJICHUIO TIOCIIETYIOIIIUM

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

«2» - 50% u menee

Onenka «5» - «OTIUYHO»
BBICTABJISIETCS 00YJAIOIIEMYCSI, €CITH
JEMOHCTPUPYIOTCS BCECTOPOHHEE,
CHUCTEMaTHUYEeCKOe U IITyOoKoe
3HaHUE y4eOHOI0 MPOrpaMMHOIO
MaTepuasa, CaMOCTOATEIbHO
BBINOJIHUBLINN BCE
MIPELYCMOTPEHHBIE IPOIPAMMOi1
3aj1aHus, TITyOOKOYCBOUBIINH
OCHOBHYIO U JIONOJTHUTEIbHYIO
JUTEPATYPY, PEKOMEHIOBAaHHYIO
MIPOrpaMMoH, aKTUBHO pabOTaBLIMI
Ha IPaKTUYECKUX, CEMUHAPCKUX,
1ab0paTOPHBIX3AHATHSX,
a30MpaIOLINIACS B OCHOBHBIX
Hay4YHbIX KOHUEMIUAX IO
M3y4aeMOH THUCLUIUINHE,
MIPOSIBUBILIAN TBOPYECKUE

Orenka
pe3ynbTaTo
B
TECTUPOBAH
us

Onenka
pE3yJIbTAaTOB
muddepentt
HMPOBAHHOTO
3a4era




HH(}OpPMAIIHIO C ITOMOIIBIO
TaOJHI] ¥ TUarpamm;
UCCIIEI0BaTh CTATUCTUYECKUE
JJTaHHbIE, B TOM YHUCIIE C
IpUMEHEHHEM TpauuecKux
METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

-yMeTb BBIOUpPATh
HNOAXOAINM METOT 11
pelLeHHs 3aJa4; TIOHUMaHNe
3HAYMMOCTH MaT€MaTHKH B
U3y4EHHH IPUPOJHBIX U
0O0I11€CTBEHHBIX MIPOLIECCOB U
SBJICHU; YMETh PaCllO3HABATh
IIPOSIBJIEHUE 3aKOHOB
MaTeMaTUKHU B UCKYCCTBE,
YMETb NIPUBOUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITUI
POCCUICKON 1 MUPOBOM
MaTeMaTHYeCKOM HayKH;

- YMETh OIIEPUPOBATh
MOHATUSAMH: CIIy4alHBINA OIBIT U
CIIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSITHOCTH C UCIOJIb30BAaHUEM
rpau4ecKux METOJIOB;
OPUMEHSATH (HOPMYJIIBI CII0KEHUS
Y YMHO>KEHHSI BEPOSITHOCTEH,
KOMOHMHATOPHbIE (PaKThl U
(GbopMyIIbl IPU pELIEHUH 3a/1aY;
OLICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMU
BEJIMYMHAMU; YMEHHE
IIPUBOJUTH IIPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBLINX
qKcell B IPUPOIHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh ONEPUPOBATH
MNOHSTHUSMM: TOUKa, IpsimMasi,
IJIOCKOCTh, POCTPAHCTBO,
JBYT'PaHHBIN yTOJI,
CKpEIIMBAIOIINECS NIPSIMBIE,
NapajuIeIbHOCTD U
NEPIEHIUKYIAPHOCTD NPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXIY

CIIOCOOHOCTH M HayYHBIH  MOAXO
B IOHUMAHUU U U3JIOKEHUU
y4eOHOTO MPOrPaMMHOTO MaTeprMa,
OTBET OTJINYAEeTCsl OOraTCTBOM U
TOYHOCTBIO MCIIOJIb30BAaHHBIX
TEPMUHOB, MaTepHall U3J1araeTcs
MOCJIEZIOBATEIHHO U JIOTUYHO.
Ouenka «4» - «XOpoIio»
BBICTABJISIETCSL O0y4YarOIIEMYCsl, €CITH
JIEMOHCTPHUPYIOTCS JJOCTATOYHO
MOJIHOE 3HaHUE y4eOHO-
MPOrpaMMHOI0 MaTepuaia, He
JIOITYCKAIOIMI B OTBETE
CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITENILHO BBIMOJIHUBIINMA BCE
IIPENYCMOTPEHHBIE IIPOIPAMMOi1
3aJ]aHHsl, YCBOUBILINN OCHOBHYIO
JUTEPATYPy, PEKOMEHIOBAaHHYIO
POrpaMMOii, aKTUBHO PaOOTaBIINI
Ha MPAKTUIECKUX, CCMHHAPCKHX,
71a00paTOPHBIX 3aHATHSIX,
MOKa3aBIIMN CUCTEMATUYECKUI
XapakTep 3HAHWI MO AUCIUILTUHE,
JIOCTAaTOYHBIN JIJ151 TajbHEUILIEH
yueObl, a TAKXKE CIIOCOOHOCTh K
UX CaMOCTOSTEIIEHOMY
MOTIOJIHEHHIO.

Ornenka «3» -
«yJIOBJIETBOPUTEIILHOY
BBICTABIISIETCSL 00Y4YaOIIEMYCs, €CITH
JIEMOHCTPHUPYIOTCS 3HAHUS
OCHOBHOT'0 Y4e0HO- POrpaMMHOI0
Marepuaia B 00béme,
HEOOXOIUMOM IS JATbHEUIIIEH
y4eOBbl ¥ IPeJICTOSIIEH paboThI 10
npodeccuu, He OTTUYABIIUNICS
AKTUBHOCTBIO HAa MIPAKTUYECKUX
(ceMHHApPCKUX) U TAOOPATOPHBIX
3aHATUSIX, CAMOCTOSTETHHO
BBITIOJTHUBIITNI OCHOBHBIC
PeayCMOTPEHHBIE TPOTPaAMMOit
3a/1aHus, OJJHAKO JOIYCTUBIINI
MOTPEIIHOCTH TPU MX BBITIOTHEHUHT
Y B OTBETE Ha IK3aMeHE, HO
obranaromuit He0OXO0AMMBIMHU
3HAHUSMH JUII  YCTPaHCHHS IO
PYKOBOJICTBOM TIpETIOIaBaTeNst
HanOoJIee CyIIeCTBEHHBIX
MIOTPEIHOCTEMN.

OueHka «2» -
«HEYJIOBIIETBOPUTETHHO)»
BBICTABIISIETCS 00YJArOIIEMYCs, €CITH
0o0HapyXUBAIOTCS MPOOEIHI B
3HAHHUSX WU OTCYTCTBHE 3HAHHMA




IPSIMBIMH, YTOJI MEKTY MTPSMOM
U TUIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTOsSTHUE MEKY MPSIMBIMU,
paccTosHuE MEXIY
IUIOCKOCTSIMH; YMEHHUE
UCTIOJIb30BAaTh MPH PEIICHUH
3a[a4 U3yueHHbIC (PAKTHI U
TEOpPEMBI IJITAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBHEKTOB
OKPY’KaroIllero MUpa;
- YMETb ONEPUPOBATH
MOHSTHSIMHA: MHOTOTPaHHUK,
CEYCHHE MHOTOTPaHHHKA, KYO,
napajuieJenune, Ipusma,
nupamua, Gurypa u
MOBEPXHOCTh BpallleHus,
HWIMHIP, KOHYC, 11ap, cdepa,
cedeHus (pUrypsl BpalleHus,
IJIOCKOCTh, Kacaromascs chepsl,
LHWIMH]Ipa, KOHYCA, MIOIIAb
MOBEPXHOCTH TUPAMU/IBI,
NPU3MBI, KOHYCa, HWIHHIPA,
wionaak chepsl, 00beM Kyoa,
PSIMOYTOJIBHOTO
napajuieNienunen1a, TupaMubl,
MPU3MBIL, IWIMHIPA, KOHYCA,
nrapa; yMeHue u300paxarb
MHOTOTPaHHHUKH ¥ TIOBEPXHOCTH
BpAIllCHUsI, UX CEYCHUS OT PYKH,
C TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPUIO B POCTPAHCTBE;
YMEHHE Pacrlo3HaBaTh
MPaBUJIbHbIE MHOTOTPaHHUKY;
YMETh ONEPUPOBATH
MOHSITHSIMH: IBUKCHUE B
MPOCTPAHCTBE, MOJO0HBIE
¢Gurypsl B IpOCTPaHCTBE;
HCIIOJIb30BaTh OTHOILIEHUE
IJIOMIA/IEN TOBEPXHOCTEN U
00BeMOB MOAOOHBIX GUTYp TPU
pEIIeHUH 3314,

3HaHun:

- OTICPUPOBATH MTOHATHIMH:

10 3HAYUTEIBHOM YacTH
OCHOBHOTO Y4eOHO-
MPOrpaMMHOTO MaTepuaa, He
BBITMOJIHUBIIEMY CAMOCTOSITEITEHO
IIPELYCMOTPEHHBIE IIPOIPAMMOi
OCHOBHBIE 3aJIaHUsI, JOMYCTUBIIEMY
MPUHIMITHATBHBIC OLTHOKHU B
BBITOJIHEHUH [TPETyCMOTPEHHBIX
[IpOrpaMMOM 3aJJaHul, HE
oTpaboTaBIIEMy OCHOBHBIE
pakTUYEeCKHUe, CEMUHAPCKUE,
1a00paTOPHBIC 3aHATHS,
JIOITYCKAIOIIEMY CYIIECTBEHHbBIE
OLIMOKY MPH OTBETE, U KOTOPBIN
HE MOXET MPOJIOJDKUTh 00ydeHue
WM TIPUCTYIHUTH K
po(heCcCHOHATILHOM JIeATENbHOCOE3
JIONIOJTHUTEIIBHBIX 3aHATHH 1O
COOTBETCTBYIOILIEH TUCIUILTUHE.
OneHka «5» - «OTJIMYHO»
BBICTABIISIETCS, €CIIU 00yJarOIIUHCs
UMeeT I1y0oKue 3HaHUs y4eOHOro
marepuaia 1o TeMe
IPaKTHYECKOH padOoThI, TOKa3bIBACT
YCBOEHHE B3aUMOCBSI3U OCHOBHBIX
HOHSTHH, MCIIOJIB3YeMBIX B padoTe,
CMOT OTBETUTH Ha BCE
YTOUYHSIFOIUE U JIOTIOJTHUTEIILHBIC
Bonpockl. OOyuaronumiics
JIEMOHCTPUPYET 3HAHUS
TEOPETUYECKOTO U MPAKTUYECKOTO
MaTepHaa 1o TeMe MPaKTHIeCKOn
paboTHI, onpeenser
B3aUMOCBSI3UMEXKTY TIOKa3aTeISIMU
3a/1a4u, Ja€T MPaBUILHBIAAITOPUTM
peleHus, OTpeeNnsieT
MEKTUCIUITMHAPHBIE CBSI3U 11O
YCIIOBUIO 3aJaHMUSL.

Ouenka «4» - «XOpouo»
BBICTABJIICTCS, €CJIA 00 yJaArOIIUNACS
MoKasal 3HaHHe yueOHOTO
MarepHaa, yCBOMJI OCHOBHYIO
JUTEPATyPy, CMOT OTBETUTH MOUYTH
IOJIHO Ha BCE 3aJ[aHHbIE
JIOTIOJTHUTEHHBIE u
YTOUYHSIFOIIIE BOTIPOCHI.
OOyuaromuiics 1eMOHCTPUPYET
3HaHHS TEOPETUIECKOTO U
MPAKTUYECKOTO MaTepuaa mo TeMe
MIPAKTUYECKON pabOThl, TOITyCKast
HE3HAYUTENIbHbIE HETOYHOCTH TIPU
peleHH 3a/1a4, IMesT HEMOJTHOE
MMOHUMaHUE MEXIUCITUTLTHHAPHBIX
CBsI3€H TIpU MPaBUIILHOM BBIOOpPE

Onenka
pe3yIbTaTOB
BBITTOJTHEHH
i
IIPAKTHYECK
0if paboTHI




CJIyYaiHBIN OMBIT U CIIy4alHOE
coOBITHE, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISTH BEPOSTHOCTD C
UCTIOJIb30BaHUEM I'PaUIECKUX
METO/I0B; IPUMEHSTH (HOPMYJIBI
CIIOKEHMSI U YMHOXKECHUS
BEPOSATHOCTEM,
KOMOWHATOpHBIE (DAKTHI U
(dbopMyIIbI IPH pElIeHUH 3a/1a4;
OILICHUBATh BEPOSITHOCTH
pealbHBIX COOBITHIA;
3HaKOMCTBO CO CIIy4alHbIMH
BEJIMYMHAMU; YMEHUE
NPUBOUTH IPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX
YKCell B IPUPOJHBIX U
OOIIIECTBCHHBIX SIBICHUSAX;
- OMepUpPOBATH MOHITUIMU:
TOUKa, MpsiMasi, MI0CKOCTb,
MPOCTPAHCTBO, IBYTPaHHBIN
yroJl, CKpEIBAIOIINECS
IpsIMbIE, TAPAIIIEIBHOCTD U
NEePIEHIUKYIIPHOCTD IPSIMBIX
Y IJIOCKOCTEM, YroJl MEXAY
PSIMBIMH, YTOJ MEXKIY
MPSIMOY U TIIOCKOCTBIO, YTOJI
MEXY INIOCKOCTSAMH,
paccTosiHuE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEXTY
IUIOCKOCTSIMU; YMEHUE
MCIIOJIb30BaTh IPU PELICHUN
3a/1a4 U3y4yeHHbIe GaKThl U
TEOPEMBI IIJITAHUMETPUH;
YMEHHE OLICHUBAaTh Pa3MeEphl
00BEKTOB OKPY’KAIOIIEro MUPA;
OIIEpUPOBATh NOHATHUIMH:
JIBUKEHHE B IPOCTPAHCTBE,
1o/100HbIE PUTYPHI B
IIPOCTPAHCTBE; UCIIOJIB30BATh
OTHOILIEHHE IIJIOMAAeH
MOBEPXHOCTEH 1 00BEMOB
noJ00HBIX (hUryp npu
pEILIEHNN 3a/]a4;
- BBIUUCIIATh T€OMETPUYECKHE
BEITWYUHBI (JUTMHA, YTO,

ITOpUTMA PELICHUS 3aJaHUS.
OueHka «3» -«yA0BJIETBOPUTETHLHO
BBICTABJISIETCS, €CITA O0yJArOIIUHACS
B II€JIOM OCBOMJI MaTepHall
MPAKTHYECKON pabOThI, OTBETHII HE
Ha BCE
YTOYHSIOUIUE U IONTOJIHUTEIbHBIE
BOIpochkl. OOyJaroIMiAcs
3aTPYAHSETCS C TPAaBUIIbHOM
OLIEHKOM MPEMIOKEHHOMN
3aJa4u,1aéT HeOIHbII OTBET,
TpeOYIOIUil HaBOSIINX BOIIPOCOB
npernoiaBaTessi, BEIOOp anropuTMa
pelieHus 3a1a4i BO3MOXKEH TPU
HABOJAIIUX BOIIPOCAX
npenoaasatesns. OueHka«2» -
«HEYJIOBJIETBOPUTEIHLHOY»
BBICTABJISIETCSL 00y4arOIIeMYCsl, €CITN
OH MMEET CYIIECTBEHHBIE MTPOOEIBI
B3HAHMSIX OCHOBHOTO Y4EOHOTO
MarepHaa NpaKkTHIECKOH padoThl,
KOTOPBIN ITOJIHOCTBIO HE PACKPBLI
coJiep>KaHue BOIMPOCOB, HE
CMOTOTBETUThH Ha YTOUHSIOIINE U
JIOTIOTHUTEIbHBIE BOMPOCHI.
OO6yuaromuiicst 1aét
HEBEPHYIOOIEHKY CUTYaIlUH,
HEIMPaBUIILHO BBIOMPAET AITOPUTM
JIEUCTBUIL.
OrneHka «5» - «OTIUIHON»
BBICTABIISICTCS, €CITU 1aeTCs
KOMITJIEKCHAsI ~ OILIEHKa
NPEI0KEHHON CUTYallUU;
JIEMOHCTPHUPYIOTCSI TITyOOKHE
3HAHMS TEOPETHUECKOr0 Marepuana
U YMEHHE WX TPUMCHSTH;
MOCIIEI0BATENBHOE, IPABUIIBHOE
BBITIOJTHEHUE BCEX 3a/IaHUN; YMEHHE
000CHOBaHHOM3JIaraTh CBOM MBICIIH,
JieNaTh He0OXOIMMbIE BHIBOJIBI.
Ouenka «4» - «XOpoIuo»
BBICTABIISIETCS, €CJIH JIaeTCs
KOMILIEKCHast OLICHKA
MPEUIOKEHHON CHUTYallUH;
JIEMOHCTPUPYIOTCS TIyOOKHe
3HAHMS TEOPETHUECKOTO MaTepuaia
U YMEHHUE WX MPUMEHSTH;
MOCJIEZIOBATEIHLHOE, TIPABMIIEHOE
BBITIOJTHEHUE BCEX 3a/IaHMI;
BO3MOJKHBI €IMHUYHBIC OTIUOKH,
WCIIPABIIIEMbIE CAMUM
CTYJICHTOMITOCJIC 3aMEYaHHS
MpenoiaBaTelis; yMeHue
000CHOBAaHHO M3JIaraTh CBOH

OrneHka
pe3yabTaTo
B PpeIICHUS
CUTYaIlMOHH
BIX 3a/1a4

OreHka
pe3yIbTaToOB
U
IIMCBMCHHO
ro ompoca




IJIOIIAab, 00BbEM, TIONIAIb
MMOBEPXHOCTH ), UCTIONB3YS
H3y4eHHBIE (POPMYIIBI U
METO/IBI;

- OIepUpPOBATH NOHITUIMHU:
IPSIMOYTOJIbHAs CUCTEMA
KOOpJMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKaJISIPHOE
MIPOU3BENICHUE, YTOI MEXKIY
BEKTOpPaMHU, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpa Ha
YHCII0; HAXOJUTH C TTOMOIIBIO
U3y4EHHBIX (hopMyI
KOOpJMHAThI CEPEIUHBI
OTpe3Ka, pacCTOSHUE MEXTY
JIBYMSI TOUKaMHU;

-YMETh BBIOMPATH TTOAX O TSI
W3YUYEHHBIA METOJI JIJISl PEILICHUS
3a/1a4M, Pacro3HABATh
MaTeMaTHdeckue (paKThl 1
MaTEMAaTUYCCKUEC MOJCIIU B
MIPUPOTHBIX ¥ OOIIECTBEHHBIX
SIBJICHUAX, B UCKYCCTBE; YMCHHUEC
MPUBOJUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUI
POCCUICKOI 1 MUPOBOM
MaTeMaTU4YECKON HAyK1

YMETh TIPOBOIUTH
ucciaea0BaHue QyHKINN;
-CBOOOJTHO OTIEPUPOBATH
MOHSATHSMU: Y€THOCTH (DYHKIIUH,
MEPUOANYHOCTE (PYHKIIWH,
OTPaHUYEHHOCTH (DYHKIIWH,
MOHOTOHHOCTPH (DYHKITHH,
AKCTpeMyM (YHKIINH,

- BJIaJIETh 3HAHUSIMU
MOHSATUMHOTO anmnapara:
JBUKEHUE, TapajlIeIbHbIN
MEPEHOC, CHMMETpPHUSI Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue
1o100usi, mo100HbIE PUTYPHI;
YMETh Paclo3HaBaTh PaBHbBIE U
1o 100HbIE PUTYPBI, B TOM
quciie B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh
HCIIOJIb30BaTh T€OMETPUUECKUE

MBICITH, JIelaTh HEOOXOIUMbIe
BBIBO/IBL.

Onenka«3»- «yA0BIETBOPUTEILHO»
BBICTaBJISIETCS, €CIIM CTYACHT
JIEMOHCTPHUPYET 3aTPYIHEHUS C
KOMIUIEKCHOU OLIEHKOH
MPEUIOKEHHON CUTYALINH;
HEMOJIHOE TEOPETUYECKOE
o0ocHOBaHHe, TpeOyroIIee
HABOJISIIIUX BOIIPOCOB
IperoaaBaTes; BhIIOIHIET
3aJjaHus TIPU TIOJICKa3Ke
npernoaBaTess; 3aTpyIHsIeTCs B
(opmynrpoBke BbIBOJOB. OlieHKa
«2» - «HEYIOBJIETBOPUTEIHLHOY
BBICTABJISIETCS, €CIIM JlaHa
HEMpaBWJIbHAS OLIEHKA
MPEUIOKEHHON CUTYALINH;
OTCYTCTBYET TEOPETHUECKOE
000CHOBAaHHE BBIIIOJIHEHUS
3aJlaHUM.

OrneHka «5» - «OTIUIHON»
BBICTABIISIETCS, €CJIM 00yJaroHics
BBINOJIHWI paboTy 0e3 oMok 1
HEJI0YETOB, IONMYyCTUI He Ooee
OJIHOTO HEJI0YeTa.

OueHka «4» - «XopoLo»
BBICTABIISICTCS, €CIIM 00yYaIOIIUNCS
BBITMIOJIHIII PabOTy MOJHOCTHIO, HO
JOTYCTUJI B HEW He OoJiee 0THOM
HerpyOoii ormmOKu U 0OTHOTO
HeJ04eTa, WK He Oojiee IByX
HEJI0YEeTOB.

Onenka «3» -
«yZIOBJIETBOPUTEIHLHOY
BBICTABJIICTCS, €CITU 00YUaIOITHIICS
MPaBUIIBHO BBHITIOJTHUI HE MeEHee
TTOJIOBHHBI PaOOTHI 170171
JONyCcTHII He Oosiee ABYX rpyObIX
OIIMOOK, MJIH He 0oJjiee OIHOU
rpy0oii u oJJHOI HerpyOoii OmnOKH
M OJHOTO HeJoYeTa, WIM He 0olee
JIBYX-TpeX HErpyObIX OLIMOOK, N
OJTHOW HErpyOOH OIMMOKU M Tpex
HEJIOUETOB, UJIH TIPU
OTCYTCTBHUHOIIMOOK, HO ITPU
HaJIWYUHU YETHIPEX-TISITH HEJ0YETOB,
IJI0XO 3HAET TEOPETUUECKHUN
MaTepuall, TOMyCKaeT UCKaKeHNE
(akToB.

Ouenka «2» -
«HEYJIOBJIETBOPUTEIHHO»
BBICTABJISIETCS, €CITH O0yJarOIIUHACS
JOITYCTHJT YHCIIO OIIMOOK 1




OTHOIIICHHUSI, HAXOIUTh HEJI0UETOB, MPEBOCXOIAIIEE HOPMY,
T€OMETPUUECKHE BETMUYNHBI IIPH KOTOPOW MOKET OBITH
BBICTaBJIEHA OIICHKA «3», HIH
€CJIM TIPaBWJIBHO BBITIOJIHUJI MEHEE
TTOJIOBUHBI

paboThLI.

(nymuHa, yroJi, IIomaIb,
00beM) TIpH peIICHUH 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U
Y3 pEATbHOM )KU3HH.

5. TumoBble KOHTPOJIbHBIC 3aIaHUs WJIN UHBIC yqeﬁﬂo-MeTozmqecKne MaTepualbl,

He00X0UMBbI€ 1JI1 OLleHUBAHMS CTeNeHH C(POPMUPOBAHHOCTH KOMIIETEHIIUI B Ipoiecce

OCBOEHUS Y4eOHOM M CIUTIIUHBI

Kommekt KOHTPOJIbHO-OLUCHOYHBLIX CpCACTB BKJIKOYACT B cebs neaarorudcCKuc

KOHTPOJBbHO-USMECPUTCIIBbHBIC MaTCpUalibl, IPEAHA3HAYCHHBIC JIA ONPEACICHUA COOTBETCTBHUA (I/IJ'II/I
HGCOOTBGTCTBI/ISI) HHAUBHUIYAJIbHBIX O6pa3OBaTeJILHLIX IIOCTI/DKGHI/Iﬁ OCHOBHBIM IIOKa3aTCJIsAM
PE3YIbTAaTOB IIOAT'OTOBKH.

K sx3ameny pomyckaroTcst oOydaromuecs, CIaBIIne MPaKTHUECKHE 3a1aHHs.
DK3aMeH IPOBOJUTCS IO PACHIMCAHUIO CECCUU.

5.1. IlepeyeHnb BONPOCOB /Jisl MOATOTOBKH K dk3ameHy (1 cemectp)

1.

9.

1 Kopau u crenenu. KopHu HaTypanbHOM CTENEHW W3 YMCIAa UM UX cBoMcTBAa. CTemeHu C
paIMoHaIbHBIMU TIOKA3aTeNISIMH, UX CBOMCTBA. CTENEHU C IEHCTBUTEILHBIME ITOKA3aTeIIsIMU.
CBoiicTBa CTENEHHU C ICWCTBUTEIHHBIM MTOKA3ATEIIEM.

Jlorapudm. Jlorapupm umcna. OcHOBHOE JorapuMuUecKoe TOXKIECTBO. JlecsaThuHbIC U
HaTypanbHble Jorapudwmsl. [lpaBuma peiictBuii ¢ norapudmamu. Ilepexoq k HOBoMy
OCHOBAHHIO.

[IpeobpazoBanue  anreOpanueckux  BolpaxkeHHil.  IIpeoOpazoBanue  palMOHANBHBIX,
HPPAIMOHATLHBIX CTETICHHBIX, TIOKA3aTeIbHBIX U JIOTAPHU(PMUICCKIX BBIPAKCHHIM.

Panuannas mepa yrna. BpamartenbHoe asukenue. CHHYC, KOCMHYC, TAHT€HC U KOTaHTEHC
YyHucIa.

OcCHOBHbBIE TPUTOHOMETPHUECKHE TOXAECTBa, (GopMmynbsl mpuBeneHus. CUHYC, KOCHHYC U
TaHT€HC CYMMBI W Pa3HOCTU JIBYX yrjoB. CHHYC M KOCHUHYC ABOWHOro yria. ®opMyibl
nmoyioBuHHOro  yria. IIpeoOpazoBaHuss CyMMBI TPUTOHOMETPHYECKHX  (YHKIMHA B
MIPOM3BEJICHNE U MPOU3BEACHHS B CyMMY. BBIpakeHHE TPUTOHOMETPUIECCKIX (PYHKIIHIA Yepe3
TaHTeHC I[IOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUUECKHIX
BBIPa)KCHUM.

[Ipocreiimume TpUroHOMeTpUUECKUEe ypaBHEHUs. PellieHrne TpUroHOMETpUIECKUX YpPaBHEHUN.
[Ipocreiime TPUTOHOMETPUYECKHE W HEPABCHCTBA. APKCHHYC, apKKOCHHYC, apKTaHTEHC
qucha.

Oynkiuu. O0JacTh ONMPENEICHUsT U MHOXXECTBO 3Ha4YeHUM; rpaduk (QyHKIUU, TOCTPOCHUE
rpadukoB QyHKINN, 3aJaHHBIX PA3TUYHBIMH CIIOCOOAMHU.

CpoiictBa  (YHKIIUM:  MOHOTOHHOCTh,  YETHOCTh,  HECUETHOCTh,  OTPAHHYCHHOCTH,
MEePUOANYHOCTh. [IpoMexyTKkM Bo3pacTaHus W YObIBaHUs, HauOOIblliee W HaUMEHbIIEe
3HAYEHUs, TOYKH 3KCTpeMyma. ['paduueckas wHTeprperanus. [Ipumepsl (yHKINOHATBHBIX
3aBHCHUMOCTEH B peabHBIX MPOIECCaX U SBICHUSX.

O6parsapie (ynkmuu. OOmacTe ompeaeneHuss U 00JaCTh 3HAYCHWH OOpaTHOW (PYyHKITHH.
I'paduk o6paTHOM QYyHKIUH.

10. Onpenenennst QyHKIHIA, TX CBOWCTBA U TPpadUKH.
11. O6paTHble TPUTOHOMETPUUYECKHE (DYHKIIHH.




12. Tlpeo6pazoBanus rtpaduxoB. [lapamiensHbIl MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO OCEH
KOOpAUHAT U CHUMMCTpPUA OTHOCUTCIBHO Ha4dajla KOOpAWHAT, CUMMCTPUA OTHOCHUTCIIBHO
NPAMOM Y = X, paCTSIKEHHUE U CKATHUE BAOJb OCE KOOPAUHAT.

5.2. Ilepeyenb BONPOCOB /IJIs1 MOATOTOBKH K IK3aMeHY (2cemecT)

1. Ilpumepsl uCHONB30BaHUS IPOU3BOAHOM M HAXOXKICHHUS HAWIYYIIEro peLIeHHus B
NPUKIAJHBIX 337a4ax. BTopas mpou3BoaHas, ee TeOMETPHUUYECKUH U (PU3NYECKHN CMBICIL.
[IpumeHeHne MNPOU3BOAHOM K MCCIEIOBAHUIO (DYHKIMH M IHOCTPOEHHIO TI'padUKOB.
Haxoxxnenne ckopoctu Is rporecca, 3aanHoro (opMysion 1 rpadukoMm.

2. IlepooOpa3zHas u uHTerpai. IlpuMeHeHue ompeneneHHOro MHTerpaiga Juis HaXOKICHUs

wiomaaM KpuBosiMHeNHHOW Tpaneuuu. Popmyna Heroorona—Ileiibnuna. Ilpumepst

IPUMEHEHUs UHTErpana B (U3NKE U T€OMETPUH.

PaBHOCWIBHOCTD ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanmonanpHble, HppalMOHAIBHBIE, IT0KA3aTEIbHBIE U TPUTOHOMETPUYECKHE YPABHEHHS U

cuctembl. OCHOBHBIE NIPUEMBI UX pEIICHUs (Pa3I0KEHUE HA MHOXHUTENHU, BBEIIEHHE HOBBIX

HEN3BECTHBIX, [IOJICTAHOBKA, rpa(uueckuii MeTox).

5. PaumonanbHble, MppalMOHAIbHbBIE, MOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE HEPABEHCTBA.
OcHoBHBIE npueMbl uX pemeHus. Vcrnonbp3oBaHue CBOHUCTB M rpadukoB (GYHKUMN Hpu
pelIeHNH ypaBHEHHI W HepaBeHCTB. MeTon MHTepBaioB. M300paskeHne Ha KOOPIMHATHOM
IUIOCKOCTH MHO>KECTBA PELIEHUI YpaBHEHUH U HEPABEHCTB C ABYMs IIEPEMEHHBIMM U UX
CHUCTEM.

6. Bepumunsl, pebpa, rpaHu MHororpaHHuka. Pa3BepTka. MHororpanssle yribl. Bbinykisle

MHOTOIpaHHUKHU. Teopema Ditnepa.

[Tpusma. Ilpsimast u HaknoHHast mpusma. [lpaBunbHas npusma. [lapamienenunen. Kyo.

IInpamupa. [IpaBriibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummerpui B KyOe, B apajuiesienuiesie, B Npu3Me U MUpaMuie.

10. Ceuenus xyba, MpU3MBbI ¥ TUPAMUJIBI.

11. llununap u koHyc. YcedeHHbIH KoHyc. OcHOBaHME, BbICOTa, OOKOBas IOBEPXHOCTb,
oOpa3yromas, pa3Beprka. OceBble CEUEHUS U CEUEHUS, TapaljieIbHbIE OCHOBAHMIO.

12. O6bem u ero uzmepenue. nrerpanbuas popmyna oobema.

13. ®opmyner  oO0bema KyOa, MPSAMOYTOJBHOTO TapayUieNienuIena, MPU3Mbl, THIHHIPA.
®opmyiniel 00beMa nupaMubsl U KoHyca. PopMysbl MIIOLIA M MOBEPXHOCTEH LWIMHApPA U
KoHyca. @opmysbl 00beMa 1mapa U miouanu chepsl.

14. Tlogo6ue Ten. OTHOIIEHUS TUIONIA e TOBEPXHOCTEH U 00HEMOB MOAOOHBIX TET.

Hw
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6. TpeOoBaHus K yCJOBHSAM peajM3anuu padoyeii mporpaMMspl THCHUIIHHBI

6.1.00mecucreMHbie TpeOOBAHUS
OnextpoHHast ”HGOpMaMoHHO-00pa3oBaTensHas cpega PI'EOY BO «KUT'Y»

http://kchgu.ru - anpec odurmansHOroO caiita yHUBEpCUTETA.

https://do.kchqu.ru - snexTponnas nHpopManoHHO-00pa3zoBarenbHas cpena KUI'Y.

ONEeKTPOHHO-OMOINOTEYHbIE CUCTEMBI (3IEKTPOHHBIE OMOINOTEKN)

6.2.MaTepuajibHO-TEXHHUYECKOE U Y4eOHO-MeTou4YeCKoe o0ecrevyeHue JUCIUIIUHbI

7. O

Y4eOHsblii roa HanmeHoBaHMe JOKYMEHTA C Cpok neiicTBus
YKa3aHUEMPEKBU3HTOB AOKYMEHTA



http://kchgu.ru/

2024/2025 JloroBop Ne238 ’0c OO0  «3Hanmym» OT JleiicTByeT 110
yueOHbIii rog | 23.04.2024r. 23.04.2025r.
DneKTpoHHO-01OIMoTeYHast cucteMa «JIaHby. Bbeccpounslii
JloroBop Ne36 ot 14.03.2024r.

2024/2025 OnexrponHas 6ubmuoreka KUI'Y (3.B.).ITonoxenue beccpounsiit
yueOnblii rog | O6 Db yTBepKAeHO YUYEHBIM COBETOM OT
30.09.2015r. ITpotokon Ne 1). DiaeKTpOHHBIH
azpec:
https: kchgu.ru/biblioteka - kchgu/

2024/2025 OnexTponHas 6ubnaunorexa IOpaiit Jlorosop Ne 25 o11  [lelictByeT 10
yueOnbIii rog | 28.05.2024r. 28.05.2025r.

2024/2025  [DneKTpOHHO-OMOIMOTEYHBIE CUCTEMBI:
y4€OHBIN roj

Hayunas JIEKTPOHHAS 6ubnmoreka beccpouno
«ELIBRARY.RU» - https://www.elibrary.ru.
UInnensuonnoe cornamenue Nel5646 ot 21.10.2016r.
becriaTHo.

HanmonaneHas ayektpoHHas Oubnuorexka (HDOB)—
https://rusneb.ru. JTorosop Nel01/HDB/1391 or
22.03.2016r. becnunatHo.

DnekTponHbIid pecype «Polred.com O630p CMU» —
https://polpred.com. Cornamenwue. becratao.

8. Oco0eHHOCTH peau3aluy JUCHUILIHHBI U1 HHBAJIUJI0B M JIUI[ COTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

Hus mun ¢ OB3 w/mmm ¢ wsBamuaHocthio PITJ[  paspabareiBaeTcsi Ha OCHOBAaHUU
«[lonoxxenust 06 opranuzanuu oOpa30BaTENBLHOrO Ipolecca A 00y4eHHs WHBAIMIOB U JIML C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 370pOBbsi B (peepalbHOM TOCYAapCTBEHHOM OOPKETHOM
00pa3oBaTeIbHOM YUpPEKICHUN BBICIIETO o0Opa3oBaHus «KapauaeBo-Uepkecckuii
rOCyIapCTBEHHBIN yHUBEpCUTET UMEHH Y. J[. AnueBay.
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