M HHHKHCTEPCTHBDO [P OCHEEILEHHS
POCCHMHACKON MEAEPAIL UM

PACCMOTPEHO: YTBEPXOEHO:

Ha 3acefaHumn MNeparormyeckoro Ha 3acenaHunun CoBeTa Mo oueHke
coseTa ®I60OY AMNMO NPIO cofep>XaHusa U KavyecTBa NPUMeEpPHbIX
MpoTokon Ne 13 pabo4unx nporpamm

OT «29» ceHTsA6pa 2022 r. obueobpasoBaTenbHOro N CouMabHO-

rymaHMTapHOro UmMKaoB CpeaHero
npodeccnoHanbHOro obpa3oBaHus
NMpoTokon Ne 14

T «30» Hoabpsa 2022

NMPUMEPHASA PABOYAA NPOrPAMMA
obweobpaszoBaTeNIbHOU AUCLUNJINHDI
«MaTeMmaTuka»

Aana npogeccuoHanbHbIX
obpa3oBaTesibHbIX
OpraHuv3aumm

6a30BbI YPOBEHb (BapunaHT

2)

obbem: 340 u.

pekomMmeHpgosaHo: gaa YITcC 05.00.00, 07.00.00, 08.00.00,
09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 20.00.00, 21.00.00, 22.00.00 (kpome
22.02.01, 22.02.02, 22.02.07), 23.00.00, 24.00.00,
25.00.00, 26.00.00, 27.00.00, 29.00.00, 35.00.00,
38.00.00, 39.00.00, 44.00.00, 54.00.00 (54.02.06),



55.00.00, 57.00.00

MOCKBA WPI1O
2022



ABTOPCKNWN KOJUIEKTUB

PykoBoauTesib aBTOPCKOro KoJiJieKTUBa:
JlaBpeHoBa EkaTeprHa BnagnMmmpoBHa, KaHA. nen. Hayk

ABTOPCKMUWA KOJNNIEKTUB:

MuxpvHa TaTbaHa BnagnumMmmpoBHa

CacuHa TaTbsHa BanepbeBHa

ConpaeBa Mapusa BnagnMmupoBHa, KaHA. nepn. Hayk
depnoceesa 304 PobepToBHa, KaHA. Ned. HaykK, AOUEHT

PeLeH3eHT:

CHerypoBa BukTtopusa NlropeBHa - OKTOP nefarornyecknx Hayk,
OOLEHT, 3aB. Kadyeapon MeETOAMNKN 0DyHEeHUA MaTeMaTUKE n
nHopmaTtumke PIT1Y um. A.W. lepueHa

JKCNepTHbIe 3aKJII04YEeHUA NOo pe3yJsibTaTaM 3KCNnepTUusbl
npuMepHou padoyen nporpamMmmsl

OYMO CNO no YITIC 14.00.00 «ApnepHada aHepreTnka»

OT «10» Hos6psa 2022 r.

P®YMO CINO no YIMC 15.00.00 «MaLwwmHoCcTpoeHne»
oT «18» Hosabpsa 2022 .



COAOEP)XAHME

1. Obwaa xapakTepucTuka npuMmepHon paboven nporpammsl

obuwieobpaszoBaTesibHOW ANCUMMINHBI «MaTeMaTUKa».................. 4
2. CTpyKkTypa n cofgep>xaHue obuieobpaszoBaTesibHON
D Lt W 110 = 23
3. YcnoBua peanmsaunm nporpaMmmbl obuieobpasoBaTesibHOMN
D Ll N7 2170 1= 42
4. KOHTpO/b n oueHKa pe3ynbTaToB OCBOEHU4
0611e06pa30BaATENBHON ANCLUMIIUHDBL. ...uvenieeeeeieeeeeeeeeeaeaeaenas 43



1. OOwWwan xapaKTepucTuka NnpuMepHon pabouen
nporpamMmMmbl ooweodpasoBaTesibHOU AUCLUNJINHDI
«MaTeMmaTuka»

1.1.

MecTo AMCUMMNIMHbBI B CTPYKType npodecCuoHasibHOMN
obpasoBaTenbHoM nporpammbl CMNO:

ObuweobpasoBaTesibHas ancumnianHa «MaTemaTunka»
aBnaeTca obA3aTenbHOM YacTbio 0bweobpa3oBaTeENbHOIO LMKA
obpasoBaTesibHOM nporpamMmmbl B cooTBeTCcTBUN C  DPIOC

(npogeccuu/cneymnasibHocTH)

1.2. Lenu n nnaHupyemsblie pe3sysibTaTbl OCBOEHUS
AUCLMMNJIUHDI:

1.2.1. Llenb AUMCUUNJINHDLI

Cooep>xaHue nporpamMmbl obuieobpa3zoBaTesibHON
ancunnamibl  «MaTemMaTuka» HarpaB/ieHO Ha OO0CTUXEeHue
pe3ynbTaTOB €e Wu3yyYyeHus B COOTBETCTBMM C TpeboBaHUAMU
drOC COO c yyeToM npodeccrnoHasibHoOW HanpassieHHOCTU PIrOC
Crno.

1.2.2. NMnanupyemsbie pe3ynbTaThbl OCBOEHMUS
obwieobpaszoBaTeNbHON AMUCUUIMJIMHBI B COOTBETCTBUM C
®drocC Crno m Ha ocHose ®PIroc Coo

Ocoboe 3HavyeHne gucuunamHa mmeeT npm popMnupoBaHUN ”
pa3sutun OK n MK (OK yka3biBaroTCca n3 HoBoro makera @rocC
Cl10 2022 roga o ripogeccumn/crielynasibHocTu).



O6LMe KoMNneTeHUuuu

MnaHupyembie pe3ynbTaTtbl 0O0yuyeHus

Ooowue!?

AucumnauHapHble?

OK 01 BbibupaTb
crnocobbl pelweHns
3agad
npogeccrnoHanbLHON
nesTenbHOCTH
NPUMEHUTENBHO

K pPa3/INyHbIM
KOHTEKCTaMm

- TOTOBHOCTb K Tpyay, OCO3HaHue
LLeHHOCTWN MacTepcTBa, Tpyaoawbue;
- TOTOBHOCTb K aKTUBHOW OeATEesIbHOCTU

TEXHOJI0rN4eCcKomn W coumanbHON
HamMpaBJIEHHOCTW, crnocobHoCTb
WHULUWNPOBATb, NJaHMPOBATb n
CaMOCTOSITE/IbHO  BbIMOJIHATL  TaKylo
NesaTeNbHOCTb;

- UHTepec K pas3nyHbiM  cepam

npogeccnoHasibHOW AeATeNbHOCTH,
OBnageHne yHUBEPCasbHbIMU YyYEOHbBIMU
no3HaBaTesIbHbIMU OENCTBUAMN:

a) 6a3oBble nornyeckne OencTBus:

- CaMOCTOATeNIbHO (opMynMpoBaTb WU

aKTyanm3npoBaTh npobnemy,
paccMaTpuBaTb €e BCECTOPOHHE;
- yCTaHaBANBATb CYLLEeCTBEHHbIN

MPU3HaK NN OCHOBAHMA N9 CpaBHEHUS,
Knaccudunkaumm n obobLieHns;

- onpepensTb Uenu  OesTeNbHOCTH,
3aflaBaTb MapaMeTpbl U KPUTEPUN UX
NOCTVIKEHUS;

-BJlafeTb MeTo4aMN foKa3aTeNbCTB, aJiroOpUuTMamMun
peweHnsa 3agay; ymeHue oopmMynmpoBaThb
onpeneneHns, akCMoMbl 1 TeopeMbl, MPUMEHATb UX,
NMPOBOONTb AOKa3aTesibHble pacCy>XAeHNs B Xxoae
peweHnsa 3anav;

- YMEeTb onepupoBaTb NOHATUAMU: CTENEHb YMCha,
norapugm Ymcna; yMeHume BbiNOJIHATb BblYNCTIEHNE
3Ha4YeHn n NnpeobpasoBaHMA BbiparKeHUn Co
cTeneHaMu n norapmnpmMamu, npeobpasosaHuns
NPOOHO-paLMOHaIbHbIX BblpaXKeHUn;

- YMeTb ONepupoBaTb NOHATUAMU: paLNOHaNbHbIE,
nppaumnoHasbHble, NoKasaTesibHble, CTeMNeHHbIe,
norapugmuyeckmne, TpMroHoMeTpmnyeckme
YPaBHEHUSA N HepaBEHCTBA, UX CUCTEMBbI;

- YMeTb onepupoBaTb NOHATUAMU: PYHKLNS,
HenpepbiBHaA PYHKUWUSA, MPOU3BOAHAS,
nepBoobpas3Has, onpeaesieHHbI UHTerpan; ymeTb
HaxXoAUTb NPON3BOAHbIE dN1IEeMEHTAPHbLIX PYHKL NN,
NCNONb3Yy4 CrpaBOYHble MaTepuabl; NCCenoBaTh B
npocTenwmnx cay4yasax PyHKUNN Ha MOHOTOHHOCTb,
HaxoOauTb HanbosiblWe N HauMeHbLUNe 3Ha4YeHUs
DYHKLWIA; CTPOUTb rpaddMKm MHOIMO4J1IEHOB C

! YKa3bIBalOTCA JIMYHOCTHbIE U MeTanpeaMeTHble pe3ynbTaThl 13 ®rOC COO (B nocnenHen pesakuum ot 12.08.2022) B oTriarosibHom copme,
dhopmunpyembie 0bLeobpaszoBaTeNnbHOW ANCLUMIIVHON
2 AncumnnmHapHbie (MpeaMeTHbIe) pe3yJ/ibTaTbl YKa3blBAlOTCS B COOTBETCTBUM C UX MOJIHbIM NepeyHeM Bo ®FOC COO (B nocneaHen pegakumm

oT 12.08.2022




- BbIABJIATb 3aKOHOMEPHOCTN n
npoTmBope4mns B pacCMaTpuUBaeMbIX
ABJIEHUAX,

- BHOCNTb KOPPEKTUBbI B 0eATEJIbHOCTb,
oUueHMBaTb COOTBETCTBUE PpPe3yJibTaTOB
uenam, oueHuBaTb PUCKN nocnencTesumn
0edaTesibHOCTN,

- pa3BMUBaTb KpeaTuUBHOE MbILLJIEHNE MPN
peweHnn XXN3HEHHbIX I'IpO6J'IeM

NCMoJIb30BaHMEM arnrnapaTta MaTeMaTUn4eCckoro
aHasn3a; NPUMEHATb MPON3BOLAHYIO MPY peLleHnn
3a0a4 Ha OABWXKEeHWe; pewaTb NPakKTUKO-
OpPUEHTUPOBAHHbIE 3a4a4M Ha HanbonbLne v
HaMMeHbLUMEe 3HAYeHNs, Ha HaXoXXOeHne nNyTu,
CKOPOCTU U YCKOPEHUS;

- YMeTb OnepupoBaTb NOHATUAMU: paLUnoHaibHas
hYyHKLKMA, NOKa3aTesNlbHaA PYHKUUSA, CTeneHHas
QYHKUMA, orapupmMmmyeckasn pyHKLKUA,

©) 6a30Bbie nccnenoBaTeNbCKNETPUroHoMeTpuyeckme pyHkumm, obpaTHble
0EeNCTBUA: PYHKLNN; YMEHNE CTPOUTb FPatPuKM N3YyHEHHbIX

- BNageTb HaBblKaMM y4eObHO-{(hyHKLUMIN, NCNONb30BaTb FrPpaddnKn NMpu N3y4eHnmn
NCCNenoBaTENbCKOWN n MPOEKTHOW|[MPOLECCOB U 3aBUCUMOCTEN, NMPU peLleHnn 3agay u3
0eATeNIbHOCTN, HaBblKkaMW pa3peLlleHnaapyrmx y4ebHbix npegmMeToB 1 3a4ay U3 peasibHOMn
npobnem; DKWU3HW; BblpaXkaTb popMysiaMm 3aBUCUMOCTH

- BbIBJIATb  MNPUYMHHO-CNEACTBEHHbIEMEXAY BENYNHAMMU;

CBA3M W  aKTyaqMm3mpoBaTb 3adady,| YMeTb pellaTb TEKCTOBbIE 3a4a4YM pa3HbiX TUMNOB
BblOBUFATb rMNoTesy ee pelwleHuns, (B TOM YUcse Ha NPOLUEHTbI, 40N N YacCTu, Ha
HaxoOouTb ApryMeHTbl ansinsuxeHne, paboTy, CTOMMOCTb TOBApPOB U yCAYT,
JOKa3aTesNlbCTBa CBOMX YTBEPXAEHMWW,HaNOrK, 3agaydm n3 obnactm ynpasieHuUs ANYHbIMUN
3a4aBaTb NapaMeTpbl U  KPUTEPUUWN CEMENHBLIMU (PUHAHCaMWN); COCTaBNATb

pelweHuns; Bblpa)KeHns, YypaBHEHUS, HeEpaBEHCTBa N UX

- aHaNM3MpoBaTb MNOJIYYEHHbIE B XO4E|CMCTEMbI MO YC/IOBUIO 3a4a4un, UCCenoBaTb
peweHns 3a4a4m pe3ynbTaThbl,|[MOJly4YEHHOE pelleHne U OueHnBaTb

KPUTMNYECKN OLleHUBaTb nxnpaBaonoaobHOCTb pe3ybTaToB,;

0OCTOBEPHOCTb, MPOrHO3MpPOBaTbl YMETb ONnepupoBaTb MNOHATUAMU: CpenHee
M3MEeHeHNe B HOBbIX YCJIOBUSX; apudpmMmeTnyeckoe, MeamnaHa, Hanbonbuiee n

-- yYMeTb MepeHOCUTb 3HaHWUA  BHaMMEeHblLUee 3Ha4YeHUs, pa3Max, Aucnepcus,




Mo3HaBaTesIbHYIO n NMPaKTUYECKYIO
001acTn Xn3HeneATebHOCTU;
- YMeTb WHTEerpupoBaTb 3HaHUA U©3

pa3HbIX NpeaMeTHbIX obnacren;
BblABMIraTb HOBble uaewn, npepnaraTb
OpUrMHasibHbie NOOXO0Abl N PELLUEHUS;

M CnocobHOCTb WX WCNOJIb30BaHUA B
Mo3HaBaTeJIbHOMN n couuasibHON
NpakTuke

CTaHOapTHOe OTKJIOHEHMEe 4YNCN0BOro Habopa;
yMeTb U3BJieKaTb, UHTEPNpeTnpoBaTh
WHopMaumo, NnpeacTaBaeHHyo B Tabanuyax, Ha
avarpammax, rpamkax, oTpakatoLlyto CBONCTBa
peasibHbIX MPOLLEeCCOB U ABJIEHUN; NpeaCcTaBNATb
WHOPMaLMIO C NoMoLWbio Tabavy v anarpamm;
nccnenoBaTh CTaTUCTUYECKNE AAHHbIE, B TOM 4ucse
C NPUMeHeHneM rpapmnyecknx MeTonoBs 1
S3/IEKTPOHHbIX CPEACTB;

- YMeTb onepupoBaTb NOHATUAMU: C/IYHaANHbIV OMNbIT
n cny4anHoe cobbiTue, BEPOATHOCTb C/IyHalHOro
COBbITUSA; YMEHME BblYUCAATb BEPOATHOCTD C
NCcnosib3oBaHUeM rpapuyeckmx MeToaoB;
NPUMEHATb (POPMYJibl CJIOXKEHUA U YMHOXKEHUNSA
BEPOSATHOCTEN, KOMOMHATOpPHbIE haKTbl U hOPMY bl
npu peweHnn 3agay; oueHNBaTb BEPOATHOCTU
peasibHbIX COBbITUN; 3HAKOMCTBO CO CJ/Tly4YanlHbIMUN
BeJIMYNHAMUN; YMEHNe NpUBOLANTb NpUMepbl
NPosIBJIEHNA 3aKOHa 60/IbLUNX YUCes B MPUPOOHbIX U
00LLEeCTBEHHbIX ABNEHUSAX;

- YMeTb onepupoBaTb NOHATUAMU: TOYKa, NpsaMas,
MJOCKOCTb, MPOCTPAHCTBO, ABYrPaHHbIN yron,
CKpeLimBawLmeca npsambele, napaanenbHOCTb U
nepneHanKynapHOCTb MPSAMbIX U MIOCKOCTEN, yro
MeXXAy NMPAMbIMU, YFoJ1 Mexay npsMon v
NMJOCKOCTbIO, Yroal MeXAy NJ0CKOCTAMM,
pacCcTosiHMe OT TOYKU A0 NJIOCKOCTU, pacCcTosaHue

MeXOy NPsMbIMU, PACCTOSTHUE MeXay




MAOCKOCTSMUN; YMEHME NCMNOIb30BaTb NMPu peLleHnn
3a[ay U3y4dyeHHble PaKTbl 1 TEOPEMbI NNAHUMETPUN;
YMEHME OLeHNBaTb pa3Mepbl 06bEKTOB
OKpY>KatoLWwero Mmpa;

- YMeTb ONepupoBaTb NMOHATUAMMN: MHOFOrPaHHUK,
CeYyeHme MHOrorpaHHuKa, Ky6, napannenenunen,
npusma, NnupaMmunaa, purypa n NnoBepxXHOCTb
BPaLLEHNS, ULMAMHAP, KOHYC, Wap, cdepa, cev4eHuns
urypbl BpaleHns, NJA0CKOCTb, KacaroLascs
cchepbl, LNINHAPA, KOHYCa, NJowanb NOBEPXHOCTH
nMpaMmuabl, NpU3Mbl, KOHyca, LuanHgpa, niaowanb
chbepbl, 06beM Kyba, NpAMOYrosibHOro
napannenenunega, NMpPaMmnabl, NPU3Mbl, LMANHAPA,
KOHYyCa, Wapa; yMmeHune niobpaxatb
MHOFOrPaHHMKN 1 MOBEPXHOCTM BpaLLEHUSA, NX
CeYEeHNS OT PYKMU, C MOMOLLbIO YEPTEXKHbIX
WHCTPYMEHTOB M 3JIEKTPOHHbIX CPEACTB; YMEHne
pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; yMeHue
pacrno3HaBaTb NPaBUJIbHblE MHOFOrPaHHUKW;

- yMeTb ONepupoBaTb MOHATUSAMUN: OBNXKEHMNE B
NPOCTpPaHCTBE, NOAOBHbLIE UIrypbl B MPOCTPAHCTBE;
NCMONb30BaTb OTHOLLEHME NJOWanen
nosepxHocTen n o6vemoB NoAo0bHbIX huUryp npu
pelleHnn 3aaav;

- YMETb BblHUCNATb FTEOMEeTPUYECKNE BENNYUNHDI
(onnHa, yron, nnowanb, obbem, naowanb
MOBEPXHOCTK), NUCNOJIb3YS N3y4YeHHble OPMYibl U
MeTonbl;




- YMeTb onepupoBaTb NOHATUAMU: NPAMOYroJibHas
CuCTemMa KoopauHaT, KoOpAUHATbl TOYKN, BEKTOP,
KoOpAuHaTbl BEeKTOpa, CKansspHoe nponsseneHue,
yron Mexay BeKTopaMuy, CyMmMa BEKTOPOB,
npon3sBefeHne BeKTopa Ha YNC0; HaXo04AUTb C
MOMOLLbIO U3YYEHHbIX (DOPMYJT KOOPAUHATHI
cepefuHbl OTpe3Ka, pacCToaHUEe MexXxay OBYyMS
TOYKaMu;

- yMeTb BblIOMpaTbh NOAXOAALWNNA U3YHYEHHbBIN MeToq,
0719 pelleHns 3aga4vn, pacrno3HaBaTb
MaTeMaTnyeckmne pakTbl 1 MaTEMaTNYECKNE
MoZenn B NPUPOAHBbIX N 06LLEeCTBEHHbIX ABEHUSX,
B UCKYCCTBE; YMEeHMe NpuBoanTb NpuMepsbl
MaTeMaTUYECKNX OTKPbITUA POCCUNCKON N MNPOBON
MaTeMaTNYECKOWN HayKMW.

- YMeTb ONepupoBaTb NOHATUAMU: onpeneneHue,
aKCuoma, TeopeMa, C/ieCcTBME, CBONCTBO, MPU3HaK,
[10Ka3aTeNIbCTBO, PaBHOCUJIbHbIE (DOPMYJIMPOBKN;
yMeHune hopMynmpoBaTb obpaTHoe u
MPOTMBOMOJIOXKHOE YTBEPXKAEHNE, MPUBOANTDL
npuMepbl U KOHTPNpUMepbl, NCMNOJIb30BaTb MeTo/,
MaTeMaTUYeCKON MHOYKUWN; MPOBOAUTb
[OoKa3aTesibHble PacCy>XAeHNs Npu pewweHnmn 3anad,
OLLeHUBaTb JIOFMYECKYI0 NMPaBuJIbHOCTb
paccyXaeHuin;

- YMeTb ONnepupoBaTb MOHATUAMU: MHOXXECTBO,
NOAMHOXXECTBO, onepauun Hag MHOXeCTBaMu;
YMEeHMe NCNosib30BaTb TEOPETUKO-MHOXKECTBEHHbIN
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annapaT 4J1s onmcaHnsa peasibHbIX MPOLEeCcCoB U
ABJIEHU NPU peLleHnn 3a[ay, B TOM 4Yucne us
opyrux y4ebHbix npeameTos;

- YMEeTb OnepupoBaTb NOHATUAMU: Fpady, CBA3HbIN
rpad, oepeso, LWKA, rpad Ha NJoCKoCTU; yMeHune
3a4aBaTb M ONUCLIBaTb rpadbl pa3IN4yHbIMK
crnocobamm; ncnosnb3oBaTh rpadbl NpU peLleHnn
3ajav;

- yMeTb cBOOOAHO onepupoBaTb NOHATUAMMU:
coYeTaHue, NepecTaHoBKa, YMC/10 COYEeTaHUN, YNCNOo
nepecTtaHoBOK; OBMHOM HblOTOHA; yMeHne
NPUMeHATb KOMBMHATOpPHbIE haKTbl U pacCyXAEeHUS
015 peweHns 3anay;

-yMeTb OnepupoBaTb MOHATUAMWU: HaTypasibHoe
4MCN0, Lesioe YMCo, OCTAaTOK Mo MOAYJIIO,
paunoHasibHOE 4YMC0, NppaLnoHalbHOE 4Y1COo,
MHO>XeCTBa HaTypaJibHbIX, LiesblX, paLuMOHasbHbIX,
0ENCTBUTESIbHLIX YNCeN; YMEHME UCMNOJIb30BaTb
MPU3HaKN OenMMOCTU, HauMeHbLLINA 0B
nennTtesib N HanMeHbllee obliee KpaTHoe,
anroput™m EBknpga npu peweHnn 3anay;
3HAaKOMCTBO C pa3IMYHbIMU MO3NLMOHHbBIMN
CUCTEMaMN CHUCIEHUS;

- yMeTb CBOOOAHO onepupoBaTb NOHATUSAMMU:
CTeneHb C LesibiM NokKasaTesieM, KOpPeHb
HaTypaJIbHOW CTeneHun, cTeneHb C paynoHasibHbIM
rnokasaTenem, CcTerneHb C 4ENCTBUTE/IbHbIM
(BeLeCcTBEHHbLIM) NMoKa3aTenem, norapmgpm 4ynmcna,

11




CUHYC, KOCUHYC U TaHFeHC NPON3BOJIbHOI0O YMCAa;

- YMEeTb ONnepupoBaTb NOHATUAMU: TOXXAECTBO,
TOXAeCcTBeHHoe npeobpa3oBaHmne, ypaBHEHME,
HepaBeHCTBO, CUCTEMA YPaBHEHUN N HEPABEHCTB,
PaBHOCUJIBHOCTb YPaBHEHUW, HEPABEHCTB N CUCTEM,
paunoHaibHble, UppaLnOHasibHbIe, MOKa3aTesbHble,
CTeneHHble, Norapupmnyeckune,
TPUrOHOMETPUYeCKMe ypaBHEeHNs, HepPaBEeHCTBaA U
CUCTEMbI; YMEHMe pellaTb ypaBHEHUSA, HEpPAaBEHCTBA
N CUCTEMbI C MOMOLLbIO Pa3/INYHbIX MPUNEMOB;
pewaTb ypaBHEHUs, HeEpPaBEeHCTBA U CUCTEMbI C
rnapameTpoM; NMPUMEHATb YpaBHEHUSA, HEPABEHCTBA,
NX CUCTEMbI AN pelleHns MaTeMaTU4YeCcKx 3aaau
N 3a4a4 N3 pasnnydHbiXx obnacTen Haykn n peasbHON
DKU3HU;

-yMeTb CBOO6OOHO onepupoBaTb NOHATUAMU: rpaduk
pyHKLUMK, oBbpaTHaa PyHKLMSA, KOMMNO3ULNSA
PYHKUMNW, TMHENHasa PyHKUMSA, KBagpaTu4Has
PYHKUMA, CTeneHHasa PyHKUNA C uesnbiM
rnokasaTesiemM, TOUroHOMeTpuyeckmne PyHKLuN,
obpaTHble TPpUroHoMeTpu4eckne PyHKLMN,
rnokasaTeJsibHasA N norapupmMmmyeckas pyHKLNK;
YMeHMe CTPOUTb rpadnKkm PYHKLNN, BbINOJHATL
npeobpa3zoBaHnA rpamKoB PYHKLWNA;

YMEHWe NCMoJsib30BaTb Frpamkm QyHKUMW 015
N3Yy4YeHNA NPoLEeCcCoB N 3aBUCUMOCTEN NMpun peLleHnn
3a4a4 U3 gpyrux y4ebHbix NnpeamMeToB U U3
peasibHOW XW3HW; BblpakaTb (hpopMynamMm

12




3aBUCUMOCTU MeXAy Ben4YnHamu;

yMeHne csoboaHO onepupoBaTb NMOHATUSAMMU:
4eTHOCTb PYHKLWW, Nepuoan4yHoCTb PYHKLNN,
OrPaHN4YeHHOCTb PYHKLNN, MOHOTOHHOCTb
hYyHKLMK, SKCTpEMYM PYHKLNN, Hanbosbluee n
HanMeHblUee 3Ha4YeHUa PYHKLUY Ha MPOMEXXYTKE;
yMeHVe NpoBOAUTb UccaefoBaHne PYHKUUN;
yMeHne UCrosib30BaTb CBOMCTBA N Fpaddnku
PYHKUMW AN peleHns ypaBHEHUIN, HEPABEHCTB U
3apa4y Cc napameTpamun; nsobpaxkatb Ha
KOOPOMHATHOMN MJIOCKOCTU MHOXKECTBa peLleHnin
YPaBHEHUN, HEPABEHCTB N NX CUCTEM;

- yMeTb cBOHOAHO onepupoBaTb NOHATUAMU:
nocaenoBaTeNIbHOCTb, apupmMeTnieckas
rnporpeccus, reomeTpmyeckasa nporpeccums,
beckoHe4Ho ybbiBaloLWasa reomeTpnyeckas
rnporpeccus; ymeHune 3agaBaTb
rnocnenoBaTesIbHOCTU, B TOM Yucse C MOMOLLbIO
pPeKYpPPEeHTHbLIX OpPMYI;

- YMEeTb ONnepupoBaTb NOHATUAMU: HEMPEPLIBHOCTb
PYHKUMN, aCUMNTOTbI rpadpuka PyHKLUUKN, NnepBas v
BTOpasa Npom3BoAHaa PYHKLNN, FreOMeTPUYECKNN 1
pnsnyecknm cMbICa NPON3BOAHON, NepBoobpasHas,
onpefeneHHbIn MHTerpan; ymMmeHne HaxoanTb
ACUMMNTOThI Fpaprka PyHKLNN; YMEHNE BbIYHNCIATb
nPoun3BoAHbIE CyMMbl, MPON3BeAeHUs, 4aCTHOIo "
KOMMOo3nunm PyHKLMUN, HAXOAUTb YpaBHeHue
KacaTeNbHON K rpadpukKy OyHKLNK;
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YyMeHMe NCMoJib30BaTb NPOU3BOAHYIO AN
nccnenoBaHna PYHKLNNA, NS HAX0XKOEeHUS
Hauny4ylwero pewweHns B NpUKNanHbiX, B TOM Yucie
COLIMANIbHO-3KOHOMUYECKUX U (PU3NYEeCKMNX 3aJavax,
n0na onpenesieHnss CKOPOCTU N YCKOPEHUS;
HaxoauUTb Naowann n obbembl PUryp ¢ NOMOLLbIO
WHTerpasa; NpUBOANTbL NMPUMeEpPbl MaTEMATUYECKOrr0
MOLeNIMPOBaHNA C NOMOLLbO AnddepeHuUnanbHbIX
VPaBHEHWUN;

- YyMeTb OonepupoBaTb NOHATUSAMMU: KOMIMJIEKCHOE

4K CN0, COMPSAXKEHHble KOMMJIEKCHbIE Yuca, MOAY /b
N apryMeHT KOMMJIEKCHOro 4ymcsaa, popMa 3anucu
KOMIMJIEKCHbIX YnCen (reoMmeTpuyeckas,
TpUroHomeTpuyeckasa un anrebpanyeckas); ymeTb
NPoOn3BOAUTbL apupmMeTUHeckme 0ENCTBUA C
KOMIMJIEKCHbIMWN YUCIaMu; NPUBOAUTL NMpUMepb!
NCMNOJIb30BaHUSA KOMMJIEKCHbIX YUcen;

- yMeTb CBOOOAHO onepupoBaTb NOHATUAMMU:
cpefHee apudmeTnyeckoe, MeamnaHa, Hambosnbliee
N HaMeHbllee 3Ha4YeHns, pasMax, gucnepcums,
CTaHOapTHOE OTKJ/IOHEHME AJ1 ONMUCAHUSA YNCITOBbIX
[NAaHHbIX; YMEeHMe nccnenoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4YucC/ie C MpuMeHeHneM rpapmyeckumnx
MeTO0B U 3/IeKTPOHHbIX CPenCTB; rpapnyeckun
nccnenoBaTb COBMECTHbIe HabnogeHMSA C MOMOLLbIO
avarpamMMm paccemBaHuUs N JIMHENHOW perpeccuu;

- yMeTb HaXo4UTb BEPOATHOCTU COBbITUN C
NCNoJib30BaHVUEM rpapn4eCckmnx MeToaoB;
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NPUMEHATb ONA pelleHus 3a8a4 popmybl
C/IOXKEHUA N YMHOXXEeHUSA BEPOSATHOCTEN, hopmyny
MOJIHON BEepOATHOCTU, hopMyny bepHynnu,
KOMBUHaTOpHbIE haKTbl N (HOPMYJIbl; OLLEHNBATb
BEPOATHOCTU peasibHbIX COObITUNA; YyMeHMne
onepupoBaTb MOHATUAMUN: Clly4alHasa BEIMYMHA,
pacripefeneHve BepoATHOCTEN, MaTeMaTnyeckoe
oXXupaHwe, oucrnepcmsa n CTaHgapTHOE OTKJIOHEeHMe
C/lyHalHOW BeNIYUHbLI, PYHKUNN pacnpeneneHns un
NMJOTHOCTM PaBHOMEPHOro, NoKa3aTesIbHOro 1
HOPMaJIbHOro pacrnpenesieHnuin; ymeHue
NCMNOoJIb30BaTb CBONCTBA U3YYEHHbIX
pacnpeneneHnn Ans peweHns 3agad; 3HakKoMCTBO C
NOHATMAMN: 3aKOH 60NbLUMX Ynucen, MeToabl
BbIOOPOYHbIX NCCNefoBaHNN; YyMeHNe NpuUBOANTb
npuMepbl NPOsBAEHNS 3aKOHa 6onbWKX Ynucen B
NPUPOLHBbIX N 0O EeCTBEHHbIX ABJIEHUSAX;

- yMeTb CBOOOAHO onepupoBaTb NOHATUAMUN: TOYKA,
npsamMas, NJI0CKOCTb, MPOCTPAHCTBO, OTPE30K, JIyY,
MAOCKWUW Yyron, ABYrpPaHHbIN yroa, TpexrpaHHbIn
yroJi, nepecekawLmecs, napanjesibHole n
CKpeLimBawLmeca npamble, napaanenbHOCTb U
nepneHanKynapHOCTb MPSAMbIX U MIOCKOCTEN, yro
MeXXAy NMPAMbIMU, YFoJ1 Mexay npsMon v
MJOCKOCTbIO, YroJl MeXxAay NJOCKOCTAMU; yMeHne
NCNOJb30BaTb NPU peLleHnn 3a4a4 U3yyYeHHble
haKTbl U TEOpPEMbI MIAHUMETPUN; YMEHUE
OLLeHUBaTb pa3Mepbl 0OBEKTOB B OKpYyXXatoLeM
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MuUpe; yMeHune onepmpoBaTb NOHATUAMMU:
MHOIOrpaHHUK, cevyeHne MHOrorpaHHuKa,
NpaBWJIbHbI MHOMOrPaHHUK, NMpuU3Ma, NMpamMmnaa,
burypa n NnoBepxHOCTb BpaLLeHUs, LNINHAP, KOHYC,
wap, cpepa, pa3BepTka NMOBEPXHOCTU, CeYeHuns
KOHYCa U unnuHapa, napassiesbHble 0CU Nun
OCHOBaHMU IO, cevyeHune Wwapa, NoCcKoCThb,
Kacaowanaca cepsbl, uMnnHapa, KoHyca; ymeHune
CTPOUTb CevYeHne MHOrorpaHHuKa, nsobpaxaTb
MHOIrOrpaHHUKN, PUrypbl 1 MOBEPXHOCTU
BpalleHunsa, NX ce4eHuns, B TOM Yuce C NomMoLlbio
5/IEKTPOHHbIX CPeACTB; yMeHue NpUMeHaTb
CBOMCTBa reoMeTpuyecknx uryp, CamoCcToATesIbHO
hopMyNMpoOBaTh onpeaeneHns nlydaemMoix uryp,
BblABUIraTb rMNoTe3bl 0 CBONCTBAX N NpU3HaKax
reoMmeTpuyeckux puryp, o6ocHoOBbIBaTb UK
onpoBepraTb UX; yMeHue NpoBoanTb
Knaccngukauuo uryp no pasanyHbiM Npu3HakamMm,
BbINOJIHATb HeobxoANMble [ONOJIHUTESIbHbIE
MOCTPOEHUS;

- yMeTb CBOOOAHO ornepunpoBaTb MOHATUAMM:
naowanb purypsl, o6bem urypbl, BeIM4nHa yrna,
paccToAHMEe OT TOYKWM A0 NJIOCKOCTU, pacCToAHue
MeX4y NPAMbIMU, pacCToOAHNE MeXAy
MJOCKOCTAMU, nJowaib cdepsbl, naowanb
MOBEPXHOCTU NUPaMuUbl, MPU3Mbl, KOHYCa,
unnmHapa, ob6vem Kyba, NPAMOYrosbHOro
napasjasenenvnena, nupamMmmabl, Npu3Mbl, LUWINHAPA,
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KOHYyCa, Wapa; YMeHne HaxoanTb OTHOLIEeHne
06beMoB NOAOOHLIX HUTrYp;

- yMeTb cBOHOAHO onepupoBaTb NOHATUAMU:
NBVXKEHWe, napaisieibHbI NepeHoc, CUMMeTpPUS Ha
NJIOCKOCTWN N B NPOCTPaHCTBE, MOBOPOT,
npeobpasoBaHue nonobumsa, NnogodbHble huUrypsl;
yMeHne pacrno3HaBaTb paBHble 1 NofobHble
chburypbl, B TOM 4ncse B Npupoae, NCKYyCcCTBe,
apXUTEKType; yMeHne Ncnosb30BaTbh
reoMeTpuyecKkme OTHOLLIEHNS, HAXOAUTb
reoMeTpuyeckme BennvunHbl (4anHa, yron,
naowanb, 06beM) npu peweHun 3agay n3 gpyrmnx
y4eOHbIX NpeaAMeTOB U U3 peasibHON XXN3HU;

- yMeTb cBOHOAHO OnepupoBaTb NOHATUAMN:
NPAMOYroJibHas cCMcTeMa KOOPAWHAT, BEKTOP,
KOOPANHATbl TOYKN, KOOPANHATHLI BEKTOPA, CyMMa
BEKTOpPOB, NPOM3BeAEHNE BEKTOPA Ha YMNCO,
pa3fioXXeHune BekTopa no basncy, ckanspHoe
npoun3BeneHne, BEKTOPHOE Npon3BefeHne, yrosn
MeXXOy BEKTOpaMu; yMeHne Ncnoib3oBaThb
BEKTOPHbIN 1 KOOPAMHATHbLIN MEeTO4 A5 peLleHns
reoMeTpuyYecKMx 3ajayd 1 3agay opyrux y4ebHbix
npeaMeToB; ONepupoBaThb MOHATUAMKU: MaTpuULa 2X2
n 3x3, onpepennTesib MaTpuULbl, FreOMeTpU4eCKnin
CMbIC/T onpefenuTens;

- yMeTb MOAEeIMPOBaTb peasibHble CUTYyaLUn Ha
A3blKe MaTEMATUKWN; COCTaBAATb BblpaXKeHUS,
YpaBHEHNS, HEPABEHCTBA M UX CUCTEMbI MO YC0BUIO
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3aja4un, nccnenoBaTb MOCTPOEHHbIE MOAENN C
ncnonb3oBaHMeM annapaTta anrebpsobi,
WHTEPNPeTUpPOBaTb NOJIYYEHHbIN pe3ybTaT;
CTPOUTb MaTeEMaTUYECKNE MOAENN C MOMOLLbIO
reoMeTpPUYeCKnX MOHATUN N BEJINYNH, PeLlaTb
CBSA3aHHbIe C HAMN NpaKTUYeCKne 3agaum;
COCTaBNATb BEPOSATHOCTHYO MOAENb U
WHTEepNpeTUpoBaTb NOJIYYEHHbIN pe3yfbTaT;
pelwaTb NPpUKAagHble 3a4avyn CpeacTBamMm
MaTeMaTUYeCKOro aHaansa, B TOM 4yucne
COLIMasIbHO-9KOHOMUNYECKOr0 N PU3NYECKOT O
XapakTepa;

- yMeHune BbIbnpaTb Nogxoasamn meton ons
pelleHnsa 3agavn; NoHMMaHne 3Ha4YNMOCTu
MaTeMaTUKN B U3YHEHUNN MPUPOLAHbBIX N
06LLeCcCTBEHHbIX MPOLLECCOB M ABJIEHUN; YMEHNE
pacrno3HaBaTb MPOSIB/IEHNE 3aKOHOB MaTeMaTUKMN B
NCKYCCTBE, YMeHMe NpuBoaAnNTb NMPUMeEpPb
MaTeMaTUYECKUX OTKPbITUIA POCCUNCKON N MNPOBOW
MaTeMaTUYeCKON HayKu

OK 02 cnonb30BaThb

cOBpeEMEeHHbIE CpenCTBa

MouckKa, aHasansa u
MHTepnpeTauuu
MHopMaumnmn, n
MH(OPMaLUNOHHbIE
TEeXHONI0rnn ons
BbINOJIHEHNSA 3a4au

obnactu
NO3HaHUSA:
-C()OPMMNPOBAHHOCTb
COOTBETCTBYIOLLErrO
pa3BuUTUSA
00LLEeCTBEHHON MPaKTUKKA, OCHOBAHHOIO
Ha Ouanore KynabTyp, crnocobcTsytowero
0CO3HAHUIO

LeHHOCTWN Hay4HOro

MUPOBO33pEHUS,
COBpeMeHHOMY

- YMeTb OnepupoBaTb MOHATUAMU: paLMUOHaANIbHASA
byHKUMA, rMoKa3aTenbHasa QyHKUUsa, CcTerneHHas
PyHKUMS, norapungpmunyeckas PyHKUMS,
TpUroHoMeTpudeckue hyHKLUN, obpaTHble

PYHKUMKW; YyMeHue CTPOoUTb rpapukm M3yHeHHbIX
PYHKUWA, WUCNONb30BaTb FpaMKnM MNpu U3yY4eHUwn
npoLeccoB 1 3aBUCMMOCTEN, NPU peLlleHnn 3a8ay 13
opyrux y4ebHbix NnpeaMeToB U 3afay M3 peasibHOM
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npodeccnoHabHON
nesaTeNbHOCTH

MOJINKYNIbTYPHOM MUpPE;
- COBEpLUEHCTBOBaHME  SA3bIKOBON U
YUTATENIbCKOW KYJIbTYpbl KaK cpencTtsa

B3aMMOOENCTBUA MexXxay JNiabMn U
MO3HaHUA MUNPa;

- OCO3HaHue LLEHHOCTM Hay4HOW
nesaTesNIbHOCTH, FOTOBHOCTb
OCYLLEeCTBNATb NPOEKTHYI0 n
nccnenoBaTesibCKYyo nesaTenbHOCTb

WHOWBUAYAJILHO U B rpynne.
OBnlageHne yHumBepcasibHbIMU Yy4ebHbIMK
no3HaBaTeJIbHbIMU OENCTBUSMN:

B) paboTa c nHdopmaumnen:

- BJlajeTb  HaBblkaMu noslyyeHuns
MHpopMaLMN N3  UCTOYHUKOB pPa3HbIX
TUMOB, CaMOCTOSITENIbHO OCYLWECTBASATb
MOWCK, aHaan3, CUCTeMaTu3auuto u
NHTepnpeTauuto NHgopMaLmn
Pa3/INYHbIX BNOOB " dopm
npencTaBieHuns;
- Cco34aBaThb
dopmMaTax C  y4yeToM
WHpoOpMaLMKU 1N  LeneBon
BblibMpas OoNTUMaJbHYIO
npencTaBAeHNa N BU3yaansauum;

- OUEeHNBaTb NOCTOBEPHOCTD,
NernTUMHOCTb NHgopMaLmu, ee
COOTBETCTBME MPaABOBbIM U MOPaJIbHO-

TEKCTbl B Pa3/INYHbIX
Ha3HAYeHUs
ayanTopun,

chopmy

DKU3HW;  Bblpa)kaTb  (opMynaMn  3aBUCUMOCTMU
Mexay BeSIMYNHAMU;

- yMeTb OnepupoBaTb MNOHATUAMU: TOXKAECTBO,
TOXXAeCcTBeHHoe  npeobpa3oBaHMe, YypaBHEHWUE,

HEepPaBEeHCTBO, CUCTEMa YPABHEHUA W HEPaBEHCTB,

PAaBHOCUJIbHOCTb YPaBHEHWN, HEPABEHCTB N CUCTEM,
paLVOHaNbHble, ppauMoHaibHble, MoKa3aTesbHble,
CTeneHHbIE, norapudmMmunyeckme,

TPUrOHOMEeTpUYeCcKne ypaBHEHUS, HepaBeHCTBa W
CUCTEeMbl; YMeTb pellaTb YpaBHEHUS, HepaBeHCTBAa
MW CUCTEeMbl C TMOMOLLbIO pas3fin4yHbIX MPUEMOB;
pewaTb YypaBHEHWs, HepaBeHCTBA W CUCTEMbl C
napamMeTpoM; NMPUMeHATb YpaBHEHNA, HepaBeHCTBa,
NX CNCTEMbl ONA pelleHns MaTeMaTu4eckux 3anad
N 3apa4y 13 pasnyHblx obnacten Haykm n peanbHON
DKN3HU;

yMeTb

ceobooHO onepupoBaTb MNOHATUAMMU:

OBV)XKEHNE, napanfesibHbll NepeHoc, CUMMEeTPUs Ha
NJOCKOCTN n B NpocTpaHCTBe, NOBOPOT,
npeobpasoBaHne nogobus, nonodbHble Urypsbl;

YyMeTb pacno3HaBaTb paBHble U NoAobHbIe puUrypsl,
B TOM 4YuCJsie B NpUpoae, NCKYCCTBE, apXUTEKTYPE;
yMeTb MUCMNO0J/Ib30BaTb FreoMeTpUYeckme OTHOLLEHUS,
HAaXOAUTb FeoMeTpUYecKue BesIMYUHbLI  (ONuHa,
yrosa, naowapnb, ob6bLEM) Mpu peweHun 3agay u3
NPYrux y4yebHbix NpeaMeToB U N3 peasibHOW XXN3HU
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3TNYECKNM HOpMaM;

- NCNOJIb30BaTb cpencTsa
NHMOPMALMOHHBIX 1 KOMMYHMKaLMOHHbIX
TEXHOJIOrNIA B PEeLeHUn KOFHUTUBHBIX,
KOMMYHUKATUBHbLIX N OpPraHn3auMOHHbIX

3aga4 ¢ cobnogeHnem  TpebosaHUmn
SProHOMUKKW, TexHuKKM 6e3onacHoCTK,
FUrNEeHBI, pecypcocbepexxeHus,

MPaBOBbIX W 3TUYECKUX HOPM,
NHdopMaLMOHHON 6e30nacHOCTH;
- BNafleTb HaBblkaMW pacrno3HaBaHUSa W
3aWNTbl MHHOPMaLUUN, MHHOPMALMOHHON
6e30nacHOCTU INYHOCTK

HOPM

OK 03 lNnaHupoBaTb u
peasin3oBbIBaTb
cobcTBeHHOe
npogeccnoHanbHoe "
JINYHOCTHOE pa3BuUTHeE,

B o6nactm [LOyxOBHO-HPABCTBEHHOIO
BOCMUTaHUSA:
-~ ChopMMPOBAHHOCTbL HPABCTBEHHOIO

CO3HaHWA, 3TNYeCKOro noBeneHn4,
- cnocobHOCTb oueHuBaTb CNTyauunro wun

- YMeTb OnepupoBaTb MOHATUSIMU: PaLMOHAJIbHbIE,
MppaUnoHasnbHble, TMoKa3aTeslbHble, CTEeMeHHbIe,
norapudmMmmnyeckue, TpUroHoMeTpuyeckune
YPaBHEHUS N HEPABEHCTBA, UX CUCTEMBbI;

- yMeTb onepupoBaTb MOHATUAMU: MHOrOrpaHHUK,

npeanpUHUMaTEeNbCKYO [MPUHMMATb OCO3HaHHbIe pelleHuns,cedeHne MHoOrorpaHHuka, kKy6, napannenenuneg,
nesiTeNbHOCTb B OPUEHTUPYSACH Ha MopaJibHO-Mpu3Ma, nupaMmuaa, Gurypa U”U  MNOBEPXHOCTb
npotecCcnoHaIbHOM HPABCTBEHHbIE HOPMbI U LIEHHOCTU; BpalLeHusl, UMAMHAP, KOHYC, Wap, cdepa, ceyeHus
chepe, UCNOMb30BaTb |- OCO3HaAHWE  JINYHOrO  BKJada  B|Urypbl  BpalleHWs, TMJIOCKOCTb, Kacatouascs
3HaHWS NO PMHAHCOBOW |[MOCTpPOEHME yCTo4mMBoro 6yayuiero; chepbl, UNAMHAPA, KOHYCA, nJowaib NOBEPXHOCTM
rPaMOTHOCTU B - OTBETCTBEHHOE OTHOLWEeHWEe K CBOMM[NMPaMWUabl, MPU3Mbl, KOHyCa, LUWAWHAPA, NIoWalb
Pa3/INYHbIX XXNU3HEHHbIX [poauTensM u (Mnu) [pyruMm  YneHamicepsbl, obbem Kyba, NPSAMOYrO/IbHOIrO
CUTyaumsax CeMbW, CO30aHUID CEMbM Ha OCHOBeNapassenenunena, NMpaMuibl, NPU3Mbl, LNAMHAPA,

OCO3HAHHOIr0  MPUHATUS LleHHOCTeNKoHyca, lapa; yMeHune n3obpaxaTtb

CEMENHON >XWU3HW B COOTBETCTBUW CMHOrOrpaHHWKM U MOBEPXHOCTM BpPALLUEHUS, UX
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TpagnumnaMmm Haponos Poccuu;
OBnapeHwne YHUBEpPCabHbIMU
perynsaTuBHbIMU OENCTBUAMMU:

a) caMoopraHumsauymns:

- CaMOCTOSATENIbHO OCYLLEeCTBNAATb
no3HaBaTesIbHYIO NeATeNbHOCTb,
BbIABNATL  MNpobnembl, CTaBUTb U
opmynmpoBaTb COBCTBEHHbIE 3adayvn B
obpa3oBaTesbHOWN nessTeNbHOCTY n
DKU3HEHHbIX CUTYaLUsX;

- CaMOCTOATENbHO COCTaBNASATbL MaH
peLlleHns npobaemsl C y4yeToMm
NMEIOLLIMXCSA  PecypcoB, COBCTBEHHbIX

BO3MOXXHOCTEN N NMpeanoYTeHUN;
- aBaTb OLLEHKY HOBbIM CUTYauUUNsAM;

cnocobcTBOBaTH opmupoBaHuto n
MPOSIBIEHNIO  LUMPOKOW  3pyauumnm B
pa3HbiX 06N1acTax 3HaHWW, MNOCTOAHHO
MoBbIlWAaTb CBOM oObpasoBaTesibHbIN W

KYJIbTYPHbIA YPOBEHb;
0) CAMOKOHTPOIb:
NCMonb30BaTb MNpueMbl pednekcun pnsa

OLIEHKM CcuTyauuun, BbibOpa BepPHOro
pelleHuns;
- yMeTb OLleHMBaATb PUCKU n

CBOEBPEMEHHO MPUHMMATb peLleHns no
NX CHYXKEHWNIO;

B) SMOLIMOHAJIbHbIN NHTENNEKT,

CeYEeHUss OT PYKU, C TOMOLLUbID YepTeXHbIX
WHCTPYMEHTOB W 3JIEKTPOHHbLIX CPencTB; YMeTb
pacrno3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMETb
pacrno3HaBaTh NpPaBUJibHble MHOIMOr PaHHUKN;

- YMETb OMNepupoBaTb MOHATUAMU: NMPAMOYrOJibHAA
cucTeMa KOOPAWHAT, KOOPAWHATbl TOYKW, BEKTOP,
KOOpAMHaTbl BEKTOPA, CKaJIspHOE npounsBeleHune,
yros  Mexnhay BEeKTOpaMW, CyMMa BEKTOPOB,
Nnpou3BeAeHNEe BEKTOpPA Ha YUCJIO; HaxoauTb C
MOMOLLbIO  U3YYEHHbIX  (OPMYST  KOOPAMHATHI
cepeOuHbl OTpe3Ka, PacCTosiHME MexAy [nOBYyMSs
TOYKaMM
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npeanosaratowmm copMmUpPOBaAHHOCTL:
BHYTPEHHEN MOTMBALUUMN, BKJIOYalOWeEN
CTPEMJIEHNE K OOCTUMXKEHMIO UuUenm wu
ycnexy, ONTUMMWU3M, WHULUNATUBHOCTD,
YMEeHne OencTBOBaTb, UCXOOS U3 CBOUX
BO3MOXXHOCTEWN;

- 3MMNaTuK, BKJIlOYaOLWEen CcrnocobHOCTb
MOHMMaTb 3MOLMOHANbHOE COCTOSHME
Oopyrux, YYUTbIBATb ero npw
OCYLLLEeCTB/IEHUN KOMMYHMUKaLWW,
CrMocobHOCTb COYYBCTBMIO n
conepexxmnBaHuto;

- COUMaNbHbIX HaBbLIKOB, BKJIIOYAOLWMNX
CMOCOBHOCTb BbICTPaMBaTb OTHOLUEHUSA C

K

apyrnMmm nonbmu, 3aboTuThCH,
nPosABAATL  WHTEpeCc W  paspewaTb
KOH(INKTbI
OK 04 2hheKkTuBHO rOTOBHOCTb K CaMOpa3BUTUIO,- YMETb ONepupoBaTb MOHATUAMMN: CAyYaWHbIW ONbIT
B3aMMOLEeNCTBOBAaTb U |[CAMOCTOSATEJIbHOCTH up cnyyvyanHoe cobbiTne, BEPOATHOCTb CJ/IYHaMHOro
paboTaTb B KOJIIEKTUBE |[CaMOONpenesieHnto; CoObITUSA; yMeTb  BbIHUCNATb  BEPOSATHOCTb C
N KOMaHae -oBNlafieHne HaBblKaMM y4yebHo-ncnonb3oBaHNeEM rpagpmnyeckmnx MeTO/LOB;
nccnepnoBaTesibCKON, NPOEKTHOW NAPUMEHATb (OPMYJibl  C/HOXKEHUA N  YMHOXEHUS
coumnasnbHOW AeATesIbHOCTY; BEPOATHOCTEN, KOMBMHATOPHbIE (haKTbl U hopMy bl
OBnapeHune YHUBEPCAJ/IbHbIMUNPU peleHnn 3ajady; OueHMBaTb BEepPOATHOCTHU

KOMMYHUKaTUBHbIMU OENCTBUSAMU:

) coBMeCcTHasa OesaATeNbHOCTb:

- MoHUMaTb n NCNOsIb30BaTb
npenmyLiecTsa KOMaHHOMN n

peanbHbIX COObITUN; 3HAKOMCTBO CO CJyYaWHbIMU
Be/IMMMHAMMN;  yMeHue  NpuBOAUTH npumepsl
NposiBIeHNA 3aKOHa 60nbLWKMX Yncen B NPUPOLAHbIX U
obulecTBEeHHbIX ABNEHUSAX;
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WHONBUAYANbHON paboThl;

- NPUHUMATb uenu COBMECTHOM
0eATeNbHOCTN, OpraHn30BbIBaTb n
KOOPAWHMPOBaTb  OENCTBMA NO  ee
OOCTUKEHUNIO: COCTaBNATb nnaH
NEeNCTBUN, pacnpenensaTb Posn C y4eToM
MHEHWNN y4aCTHUKOB obcyxxnaTb

pe3ynbTaTbl COBMECTHOW paboThbl;

- KOOPAMHNPOBATb M BbIMOJIHATL paboTy
B YCJZIOBMSX peasibHOro, BUPTYaJibHOro n
KOMBMHMPOBAHHOIO B3aUMOLENCTBUS;
OCYLLECTBAATb NO3UTUBHOE
CTpaTernyeckoe noseneHune B
Pa3/INYHbIX cuTyaumsx, NposiBNATb
TBOPYEeCTBO U  BooOpakeHue, ObITb
WHULUWATUBHbIM.

OBnapgeHune YHUBEPCaIbHbIMU
perynsaTuBHbIMU OENCTBUSMN:

r) NnpuHATNE ceba n apyrunx aoaen:
NMPUHMMaTb MOTMBbI W aApPryMeHTbl
apyrux nogen npw aHasnnse
pe3ynbTaToOB AEeATEeNIbHOCTU;
npu3HaBaTb CBOE TnpaBoO W
OPYrunx niogen Ha owmnodKku;

- pa3BMBaTb CMNOCOOHOCTbL MOHUMATb MUP
C NO3UUMNK OPYroro 4YesioBeka

NnpaBo

ymeTb ¢B06OAHO onepupoBaTb MOHATUAMM:
cTeneHb C  UeJsibIM nokasaTtenem, KopeHb
HaTypaJibHON CTerneHw, CTeneHb C paunOHasibHbIM
nokasaTenem, cTerneHb C  OENCTBUTEJIbHbIM
(BewleCTBEHHbIM) MNokKa3saTesneM, Jnorapugm 4ucna,

CUHYC, KOCUHYC N TaHreHC NPON3BOJIbHOIO Y1CNa;
-  yMeTb CBOOOAHO onepupoBaTb MOHATUAMM:
rpaduk hyHKUMK, obpaTHaa PyHKUNSA, KOMMNO3MLKUSA
PYHKUMW, NnHenHasa  (QyHKUUA, KBaApaTuUyHasd
hyHKUMA, cTeneHHas dyHKLNA C uenbim
rnokasaTesieM, TPUrOHOMEeTpUuYeckme  QyHKUUN,
obpaTHble TpUroHoMeTpudeckumne hyHKLUN,
rnokasaTesibHas W Jsorapupmmyeckas QyHKLUK;
YMeTb CTPOUTb TrpaukKm QYHKUUA, BbIMNOJHATb

npeobpa3oBaHns rpamKoB PYHKLWNA;
yMeTb WCMNosb30BaTb rpamMkn QyHKUUA [N
N3Yy4YeHMs NpoLEecCoB N 3aBUCUMOCTEN NMpuU peLleHnn

3a4a4 U3  apyrux y4ebHbix npegmMeToB UM U3
peasibHOW XKU3HW; Bblpa)kaTb hopmynamm
3aBUCUMOCTU MeXAy BeSIMYnNHaMU;

- cBobogHO onepupoBaTb MOHATUSAMU: YETHOCTb
PYHKLUMN, nepnoan4HoOCTb QYyHKUMN,
OrPaHUYEeHHOCTb PyHKUMUN, MOHOTOHHOCTb
YHKUMKW, DKCTPEMYM QyHKUMKW, Hambonbliee wu

HauMeHbllee 3Ha4YeHUA (PYHKUUN Ha MPOMEXYTKeE;
yMeTb MPOBOAUTL UCC/iefoBaHne PyHKUUNY;

yMeTb WCMNOJIb30BaTb CBOWCTBA W rpadukn
PYHKUMW 0N pelleHns YpaBHEHUW, HEPABEHCTB U

23



3anau C napameTpamu; n3obpaxkaTb Ha
KOOPAWHATHOM MJIOCKOCTU MHOXXEeCTBa peLleHnin
YPaBHEHWUW, HEPABEHCTB U UX CUCTEM

OK 05 OcyLecTtBnaTh
YCTHYIO U MUCbMEHHYIO
KOMMYHUKaLMIO Ha
rocynapCTBEHHOM
A3blke Poccumnckom
depepaynm C y4eTom
ocobeHHOCTEN
CoLMaNIbHOIro n
KYJIbTYPHOIO
KOHTEeKCTa

B 06bnacTtun acTeTn4eCcKkoro BOCNUTaHUS:

- 3CTeTUYeckoe OTHOLIeHue K Mupy,
BKJIlOYAA 3CTeTuKy OblTa, HayyHOro u
TEXHNYECKOro  TBOPYECTBa, cnopTa,
Tpyna 1 obLecTBEHHbLIX OTHOLWEHWN;

- CMOCOBHOCTb BOCMPUHUMATL pa3indyHble
BUAObI NCKYCCTBa, Tpagnumun n
TBOPYECTBO CBOEro W Apyrux Haponaos,
owlyuwaTb 3MOLMOHa/bHOE BO3OEeNCTBUE
NCKYCCTBa;

- ybexxOoeHHOCTb B 3HAYMMOCTU A4
NIMYHOCTWN 1 0bLEecTBa OTEYECTBEHHOIO U

MMUPOBOI0 NCKYCCTBA, 3THUYECKUX
KyJbTYPHbIX TpaguuniA 1 HaAPOAHOro
TBOPYECTBA;

- [TOTOBHOCTb K CaMOBbIpa>XeHNio B

pa3HbiX BUAAX WCKYCCTBA, CTpPEMEHUe
NpoSBIATb KayecTBa TBOPYECKOM
NINYHOCTW;

OBnageHune YHUBEPCASIbHbIMU

KOMMYHWUKaTUBHbIMN OENCTBUSAMMU:

a) obuieHwue:

- OCYLLECTBNSATb KOMMYHUKaLUN BO BCEX
chepax XU3HW;

- pacrno3HaBaTb HeBepbasbHble CpeacTBa

- yMeTb OnepupoBaTb MOHATUSAMU: CpedHee
apudmeTnyeckoe, MeaumaHa, Haubonbllee U
HauMeHbllee 3HavYeHus, pasmax, [aucnepcus,
CTaHOApPTHOE OTKJ/IOHEeHWe YuCoBOro Habopa;
yMeHune N3BNIEKATD, NHTEpPNpPEeTUPOBaTb
NHpopMaumo, npeacTtaBneHHyto B Tabnuuax, Ha
nonarpamMmmax, rpacdukax, OoTpakalollyl CBOWCTBaA
peasibHbIX MPOLLECCOB U SIBJSIEHMA; MNpPeacTaBAATb
MHGOPMaUMlo C nomoulblo Tabnuy 1 gunarpamm;
nccnenoBaTb CTaTUCTUYECKNE OAHHbIE, B TOM YUCe
C MpUMeHeHueM rpaduyeckux MeToOoB W
5/IEKTPOHHbIX CPEaCTB;

- yMeTb OonepupoBaTb MOHATUAMU: TOYKa, MpsAMas,
NMJIOCKOCTb, TMPOCTPAHCTBO, [ABYrpaHHbIA  yron,
CKpelwmBaloLmnecs npsMblie, MapaniesbHOCTb U

nepneHanKyadapHOCTb MNMpAMbIX U MJOCKOCTEN, yron

MeXZy MpsMbIMKA, Yron  MexXxay npsMon U
MJIOCKOCTbIO, yron Mexay MIOCKOCTSAMMU,
PacCTOsSiHUE OT TOYKM [0 MJIOCKOCTU, pPaccTosiHMe
Mexay NpAMbIMNA, paccTosiHue MeXay
NJIOCKOCTAMU;

- YMEeTb WCMNOJb30BaTb MPWU pelleHMn 3ajad
n3yyeHHble aKTbl W TeOpeMbl MJIAHUMETPUWY;
yMeHune OLleHMBaTb pa3Mepbl 06BbeKTOB

OKpY>KatoLLero Mmpa
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obLieHuns, NOHMUMaTb 3Ha4yeHune
couMasnbHbIX  3HAKOB,  pacno3HaBaTb
NPennocbiNIKU KOHMIMKTHBIX CUTYauun n
CMSAr4aTb KOHMINKTbI;

- Pa3BEPHYTO M JIOFTMYHO M3NaraTb CBOO
TOYKY 3pE€HUss C  WCMOJIb30BaHMEM
A3bIKOBbIX CPeACTB

OK 06 lMpoasnaTb
rpa>KaaHCKo-
MaTPUOTUNYECKYIO
no3nuuio,
O0EeMOHCTPUpPOBaTb
OCO3HaHHOE noBeneHne
Ha oCHOBe
TPaONLMOHHbIX
obuievyenoBeyeckmnx
LLeHHOCTEen, B TOM Yyucie
C y4eTOM rapMoHu3auum
Me>XXHaLUWOHaNbHbIX U
MeXXPesINrno3HbIX
OTHOLWEHUN, NPUMEHATb
CTaHOapThI
AHTUKOPPYMNLUUOHHOIO
rnoBeaeHuns

- 0OCO3HaHMe oby4alLWMMNCA POCCUNCKON
rpaXXa4aHCKOW NOAEHTUYHOCTWN;
LeneHanpassieHHOe pa3suTmne
BHYTPEHHEN NO3NUUN  JINYHOCTM  Ha
OCHOBE OYXOBHO-HPABCTBEHHbIX
LeHHoCTeNn Hapo4oB Poccuimnckon
depepauunn, NCTOPUYECKNX W
HaUWOHAaJIbHO-KYJIbTYPHbIX Tpaonumn,
dopMmnpoBaHne  CUCTEMbI 3HAYNMBbIX
LLEHHOCTHO-CMbIC/IOBbIX YCTAHOBOK,
AaHTUKOPPYMNUMOHHOIO  MMUPOBO33peHUs,
rMpPaBOCO3HaHUA, 3K0J1I0rn4eckom
KYJIbTYpbl, CNOCOBHOCTN CTaBUTb LeNn u
CTPOUTb XM3HEHHbIE MJaHbI;

B 4acTun rpa>xaaHCKoro BOCnuTaHus:
OCO3HaHME CBOUX KOHCTUTYLMOHHbIX
npaB 1 06s93aHHOCTEN, yBa)KeHMe 3aKOHa
N NPaBOMOPSALAKa;

NnpUHATNE TPaONLMOHHbIX
HaUWOHasbHbIX, obLevyenoBevyeckmnx
F'YMaHUCTUYECKUX W OEMOKPATUYECKMX

- yMeTb OnepupoBaTb NOHATUSAMU: NPSAMOYrOJibHasA
CUCTeMa KOOpAMHAT, KOOPAMHATbI TOYKK, BEKTOP,
KOOpPAWHATbLlI BEKTOPA, CKassipHOe NponsBeaeHue,
Yron Mexxay BeKTopamMm, CyMMa BEKTOPOB,
npon3BeaeHmne BEKTOPa Ha YNCI0; HAXOAUTb C
MOMOLLbIO U3YYEHHbIX (OPMYT KOOPANHATHI
cepeOunHbl OTPE3Ka, pacCTOAHNE MexXay ABYMS
TOYKaMMU;

-yMeTb BbIbMpaTb NOOXOAALLNA N3YHEHHbIN METOL
019 peLleHns 3aaadnm, pacnosHaBaTb
MaTeMaTnyeckme pakTbl 1 MaTEMATUYECKNE
MOZEeNN B NMPUPOOHbIX N OOLLIECTBEHHbIX ABJIEHUSX,

B UCKYCCTBE; YMeHNe NpuBOANTL NPUMeEpbI
MaTeMaTUYECKUX OTKPbITUIA POCCUNCKON N MNPOBOW
MaTeMaTUYECKON HayKMW.

- YMeTb ONepupoBaTb MNOHATUSAMMU: CAYHaANHbIA ONbIT
N cny4yamHoe cobbiTue, BEPOATHOCTb CJyYaMHOro

cobbiTNA; yMeTb BbIMUCAATbL  BEPOATHOCTb C
NCNOJSIb30BaHNEM rpachnyeckmnx MeTOoLOB;
NPUMEHSATb (OPMYJIbl  CNOXKEHUS U YMHOXXEHUS

BEPOSATHOCTEN, KOMOUHATOpPHLIE (haKTbl U PopMYyJibl
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LleHHOoCTen;

- FOTOBHOCTb MPOTMBOCTOATb UOE0N0r NN
SKCTPEMMN3MA, HaLWOHaNn3Ma,
KceHotobun, ONCKPUMUHaAL MK no
counasibHbIM, PENUrNO3HbLIM, PacoOBbIM,
HaUMOHaIbHbIM MPU3HaKaM;

- rOTOBHOCTb BECTWU COBMECTHYIO

0edaTesibHOCTb B nMHTEepecax
rpa>xxagaHCcKoro obuwiecTBa, y4aCTBOBaTb B
caMoyripaB/eHNA B

obuweobpasoBaTenbHONM OpraHm3aunm wu
N0ETCKO-IOHOLLECKMX OpraHu3aumnsx;

- yMeHune B3aMMOOeNCTBOBaATb C
coumnanbHbIMN WHCTUTYTaMWu B
COOTBETCTBUM C UX (PyHKUMAMNK
Ha3Ha4YeHnem;

- TOTOBHOCTb K TyMaHUTaApHOM 1
BOJIOHTEPCKOW AeATEeNbHOCTY;
NaTPUOTUYECKOr0 BOCMUTAHUS:

- ChopMMUPOBAHHOCTb POCCUINCKON
rpa>k4aHCKom NOEHTUYHOCTMN,
NaTpuUoTU3Ma, YBaXKeHUA K CBOEMY
Hapoay, 4YyBCTBa OTBETCTBEHHOCTN
nepen PoonHon, ropaocTu 3a CBOM Kpawn,
cBOO PoanHy, CBOW fA3blK U KYyJbTypy,

s

npu peweHnn 3apay; OuUeHMBaTb BEPOSATHOCTU
peanbHbIX COObITUN; 3HAKOMCTBO CO CJyYalHbIMU
Be/IMMMHAMKN;  yMeHue  NpuBOAUTH npumepsl
NposiBIeHNA 3aKOHa 60NbLWKMX Yncen B NPUPOAHbIX U
obulecTBEeHHbIX ABIEHUAX

rnpowusioe " HacTosLee
MHOroHauMoHanbHOro Hapona Poccuum;
- LLEHHOCTHOe OTHOLUEeHKe K
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rocygapCTBEHHbIM CUMBONaAM,
NCTOPUYECKOMY n npupoagHoOMy
Hacneguio, MNaMATHUKaM, Tpaguumam
HapogoB Poccun, goctmxeHmam Poccun B
HayKe, NCKYCCTBE, CMNOpTEe, TEXHOJIOrnax
N TPYAE,

- ngenHasa ybexx4eHHoCTb, TOTOBHOCTb K
Cny>XeHno 1 3awmte  OTevyecTBa,
OTBETCTBEHHOCTb 3a €ro cyabby;

OCBOEHHbIE oby4atowmmucs
MeXrpeaMeTHble NOHATUS n
yHUBEpCasibHble  y4yebHble  OenCcTBuUS
(perynatusHble, no3HaBaTesibHbIE,

KOMMYHUKATUBHbIE);

- CNOCOBHOCTbL WX WCMNONb30BaHUA B
Mo3HaBaTeEIbHOWN n coumanbHoOmn
NnpakTuke, rOTOBHOCTb K
CaMOCTOSITE/IbHOMY  MJIQHUPOBAHUID ©
OCYyLLEeCTB/IEHNIO y4ebHON aeAaTenbHOCTH,
opraHu3aunm y4ebHoro coTpyaHu4ecTBa
C neparornyeckmmm paboTHUKamMm u
CBEPCTHUKAMW, K y4HaCTUIO B NOCTPOEHMUN
NMHOMBNAOYaAbHON obpa3oBaTenbLHOM
TpaekTopuu;

- OB/lajleHne HaBblkaMKn y4ebHOo-
nccnenoBaTesIbCKOW, NMPOEKTHON U
COLManbHON AeATeNbHOCTM

OK 07 ConencrtBoBaTb

- HE MPUNHNMATb nencTBeunsg, npmnHocALllne

yMeTb

onepupoBaTh

MOHATUNAMN.

PyHKUMSA,
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COXpaHeHuto BpeL OKpyXalollen cpene; HernpepbiBHaA dpyHKUMA, npown3BoaHas,
OKpyXatlLwien cpenbl, |- yMeTb NporHo3mpoBaTbnepBoobpasHas, onpeneneHHbIn UHTerpan, ymeTb
pecypcocbepexxeHuto, |HebnaronpusaTHble 3KOJIOrNYeCcKneHaxoanTb MNPOU3BOAHbIE 3JIEMEHTapPHbIX (PYHKLUNA,
NMPUMEHATb 3HaHUs 06  |nocneacTBusA npeanpuHNMaeMbIXMCrosb3ysa CrpaBoYHble MaTepuasnbl; NCCieaoBaTh B
W3MEHEeHUN KNnumaTa, OenCcTBUA, NpenoTBpaLlaTh UX; npocTenwmnx cnydasax (QyHKUMM Ha MOHOTOHHOCTb,
MPUHUMNLI - pacwupuTb  ONbIT  AesaTeNbHOCTUHAXOAUTb Haumbosblnme M HauMeHbluMe 3Ha4YeHus
bepexnnesoro S9KO0JIOrM4eCKoM Hanpas/IeHHOCTN; PYHKUMW;  CTPOUTb rpaPukmM  MHOIMO4YNI€HOB C
Npon3BOACTBA, - pa3pabaTbiBaTb nnaH peLleHnAMCnosib30BaHNEM annapaTa MaTeMaTNYeCKOro
3(hbheKTUBHO npobnemsi C y4yeToM aHanu3af@Hanm3a; NMPUMeHATb MPOU3BOAHYIO MPU peLleHnn
0EenCcTBOBaTb B NMELLINXCH MaTepuasnbHbIX n3anav Ha  OBWXXEHUe; pelwaTb NPaKTUKO-
Yype3Bbl4YaMHbIX HeMaTepunasibHbIX peCcypCoB; OpPUEeHTUPOBaHHbIE 3ajayn Ha Hambonblive w©
CUTyaLnax - OCyLecTBNATb  UefNeHarnpasB/ieHHbINHAaUMEHbLUME 3HAYeHWdA, Ha HaxoXOeHue nyTwu,
NONCK MnepeHoca cpencTts u CrnocoboB|CKOPOCTU U YCKOPEHUS;
0EeNCTBUA B NpoeccrnoHanbHyo cpeny; yMeTb OrnepupoBaTb MOHATUSAMWU: OBUXKEHNE B
- yMeTb  MNepeHoOCUTb  3HaHuUA B[NpoCTpaHCTBe, NoaobHble Urypbl B MPOCTPAHCTBE;
rMno3HaBaTesIbHYIO n MPakKTNYeCKYOMCNOob30BaTbh OTHOWEHMEe naowanen
061acTn XuUsHenesaTebHOCTH; rnoBepxHocTen U obbemMoB MNOoAOOHBLIX uryp npu
- npeagnaraTtb HOBbIE MPOEKTbI,[peLlleHnmn 3anay;
oueHMBaTb MAEN C NO3MUUW HOBU3HBbIL|F YMeTb BbIHUCNATb reoMeTpuvyeckme BeINYUHDI
OPUrMHAaNIbHOCTMN, npakTnyeckown((gavHa, yrosa, naowanb, obbem, nsowanb
3HAYNUMOCTW; MOBEPXHOCTWN), UNCMOJb3YA WU3Yy4YeHHble (OpPMYysbl ”
- haBaTb OUEHKY HOBbIM CUTyauusaMm,MeTonbl
BHOCUTb KOPPEKTUBbI B [OeATesSIbHOCTb,
oLeHMBaTb COOTBETCTBME pe3ysibTaToB
uensm
K.

3 MK yka3biBatoTca B cooTBeTCcTBUM ¢ PIOC CIO peannsyemoi npodeccun / cneumanbHoOCTy
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2. CTpyKTypa M copep>XaHue obwieodbpaszoBaTesbHOMN

AUCLUNJINHbDI

2.1. O6beM AuMCUMNINHDbI U BUAbI y4ebHOoM paboThl

Bup yuyebHom paboTbi Obrem B
Yyacax*

Ob01bem obpa3oBaTenbLHOM NPOrpamMmMmbl 340

AVNCLMUMNJINHI

B T.4.

OcHOBHOe copep>XaHue 278

BT. Y.

TeopeTnyeckoe oby4veHune 220

NPakKTNYeCKMe 3aHATUS 58

MpocgeccnoHanbHO-OpUEHTUPOBAHHOE 56

copmep>XaHue (copep>xaHue NpUKAafHOro Mmoayns)

BT. Y.

TeopeTunyeckoe obyyeHune 4

NpakTn4YeckKne 3aHATnA 52

NMHpuBupyanbHbIX NPOEKT (ga/HeT)**

NMpoMmeXyTo4yHaa aTrecTauma (3K3amMeH) 6

Bo Bcex sg49evikax co 3Be3404Kou (*) (B c/ly4ae e€é Hainymns) Caeqyer yKka3aTh

06beM YacoB, a B C/IyYae OTCYTCTBUSA yOpaTh U3 CIINCKA

**) ECJIN MPenYyCMOTPEH UHANBUAYATIbHBIV MPOEKT 10 AUCLIUITIIUHE,
r1pOrpPamMma rio €ro Peasin3aLnm Pa3pabarbiBAETCS OTAE/bHO
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2.2. TeMaTU4YeCKU NJIaH U coaep>XaHne AUCLUNJIUHDI_

Copep>xaHue yyeOHOro martepmasa (0OCHOBHoe MU dopmMmupyemMm
HaunmeHoBaHue npoc¢geccMoHaNbHO-OPUEHTUPOBaHHOE), NabopaTopHbie U O6bemMm ble
pa3nenoB U TeM npakTUYecKue 3aHATUA, NPUKAAAHON MoAyb (Npwm 4YacoB | KOMNeTeHuu
HaIn4umm) [
1 2 3 4
OcHOBHOe copep>xXaHue
Paspen 1. 20 OK-01, OK-02,
MoBTOpEeHue Kypca OK-03, OK-04,
MaTeMaTUKH OK-05, OK-06,
OCHOBHOMW LUKOJ1bI OK-07
Tema 1.1 Copep»xxaHue y4yebHoro matepmana nK...»
Lenb W 3afa4u | ba3oBble 3HaHUA N YMEHUA Mo MaTeMaTuke B NpodhecCMoHaibHOW
MaTeMaTUKWN npu | 1 B NOBCeOHEBHON 0eATesIbHOCTMW.
OCBOEHUN KoMBbnHnpoBaHHOE 3aHATME 2
cneuunanbHOCTU
Tema 1.2 Coaep»xxaHue y4yebHoro matepmana
Yucna n | JencTtBnsa Haph MNONOXUTENbHbIMU U OTpULUATENIbHLIMU YUCaMN,
Bbl4YNCJIEHUNS. O0ObIKHOBEHHbLIMU U AECATUYHBIMU APOBAMN.
Bbipa>keHus n | JencTBus co cteneHamm, opMyJibl COKPALLEHHOMO YMHOXXEHUS. 2
npeobpasoBaHuns KomMbuHnpoBaHHOE 3aHATHNE
Tema 1.3. MpodeccuoHasibHO-OPUEHTUPOBAHHOE copep>xaHue
feomeTpus Ha | (copep>XaHue NpukKJagaHoOro Mmoayna)
MJ0CKOCTM Buabl nnockux puryp v nx naowanb.
MpakKTUKO-OpUEeHTUPOBaHHbLIE 3ajayn B Kypce reomMeTpunm Ha 2
MJIOCKOCTU
MpakTn4yeckoe 3aHATHE
Tema 1.4 Conep>xaHue y4ebHoro maTtepunana

4 OTpaxkaeTcs eanHnua MK, popmupyemas npuknagHbiM moaysieM (NpoeccrMoHa IbHO-OPUEHTUPOBAHHBIM COAEPXKaHNEM) B COOTBETCTBUM C
OrocC peanusyemon cneumansHocTu/npocdeccun Cro
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MpoueHTHbIe

[MpocTble NpoueHTbl, pa3Hble Ccrnocobbl nx BblMNCAEHNA. CNOXKHbIe

Bbl4YNC/IEeHUNSA MPOUEHTHI 4
[MpakTn4yeckoe 3aHATHE
Tema 1.5 Copep>xaHue y4ebHoro maTtepunana
YpaBHeHUS n | JInHenHble, KBaApaTHble, AOPOOHO-NMHENHbIe YpaBHEHUS W
HepaBeHCTBa HepaBeHCTBa 2
lMpakTn4yeckoe 3aHATHE
Tema 1.6 Copep»xxaHue y4yebHoro matepmana
CucTtemMbl ypaBHeHUN | Cnocobbl peleHns CUCTEM JIMHEWHbIX YpaBHEHUN. [loHATuS:
N HEepaBeHCTB MaTpuua 2x2 u 3x3, onpepgenuTtens MaTpuubl. Meton [aycca. §)
Cncrembl HENMIMHENHbIX YpaBHEHUN. CNCTeMbl HEPaBEHCTB
KoMBnHnpoBaHHOE 3aHATME
Tema 1.7 Copep>xaHue y4ebHoro maTtepunana
BXO4HON KOHTPOJb BbluncnenHmna u npeobpasoBaHUs. YpaBHEHMA U HepaBeHCTBaA.
f[eomMeTpusa Ha NNOCKOCTH 2
KoHTposibHasa paboTa
Paspen 2 lpsaMmbie 20 OK-01, OK-03,
] NJIOCKOCTH B OK-04, OK-07
NpPoCTpaHCTBe 11K...
Tema 2.1. CoaepxxaHue y4yebHoro matepmana
OcHoBHble noHAaTUA | NpeameT cTepeomeTpun. OCHOBHbIe MOHATUA (TO4ka, npsaMas,
cTepeoMeTpuun. NJOCKOCTb, MNPOCTPAHCTBO). OCHOBHbLIE aKCUMOMblI CTEPEOMETPUMN. 2
PacnonoxeHune MepecekatwLwmecs, napassefnbHble U CKpellmBaloLwmecs npsamblie.
MPAMbIX n | Mpu3HakKk ”n CBOMUCTBO CKpewmBawwmxca npsambix. OCHOBHble
NMJoCKOCTEN MPOCTPAHCTBEHHbIE (hUrypbl.
KoMbnHupoBaHHOe 3aHATHE
Tema 2.2. Copep»xxaHue y4yebHoro matepmana
MapannenbHOCTb MapannenbHble nNpAMas U MJOCKOCTb. OnpepeneHue. lNpusHak.
npamMblix, npaMon u | CBoncTBa (C JokKa3aTenbCTBOM). [lapannesibHble MA0CKOCTW.
MJOCKOCTH, OnpepeneHne. T[pu3Hak. CBonctBa (C [OOKa3aTesIbCTBOM).
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MJoCKOCTEN TeTpasap n ero anemMeHTbl. [Mapannenennnen U ero 3J1IEMEHTHI. 6
CeowncTBa MPOTUBOMOJIOXKHbIX rpaHen % anaroHaneun
napannenenunnepna. NocrpoeHmne ce4eHnin. PelneHne 3agad.
KoMbuHMpoBaHHOE 3aHATUE
Tema 2.3. CopepxxaHue y4yebHoro matepmana
MNepneHANKYNApPHOCT | MNepneHOnKynspHble npsaMble. MapannenbHble npsamble,
b MPAMBbIX, MPSAMON U | MepneHANKYNAPHbIE K MAOCKOCTU. NMpn3HaK nepneHanKynspHOCTH
MJ0CKOCTWN, NPAMON W MJOCKOCTU. [loKasaTenbCTBO. [lepneHankynap wu
MJOCKOCTEN HaKJIOHHaA. NepneHOAVKyNsapHbIE MJOCKOCTMW. Mpn3Hak
nepneHanKynsapHOCTUN NMAOCKOCTeN. [Joka3aTeNbCTBO. 2
PaccTossHMA B MpoCTpaHCTBE
KoMbnHnpoBaHHOE 3aHATME
Tema 2.4. Copep>xaHue y4ebHoro maTtepunana
Teopema 0  TPeX [Teopema o0 Tpex NepneHOMKynspax. LoKasaTenbcTso. Yron
nepneHankynsipax MeXXAy NPSAMON U MIOCKOCTbIO. Yo Mexxay NA0CKOCTSMU 4
KoMbnHupoBaHHOe 3aHATHE
Tema 2.5. MpodeccuoHasibHO-OPUEHTUPOBAHHOE copep>xaHue
MapannenbHble, (copep>xxaHuve npuknagHoro moayna)
nepneHanKynsapHbolie, | AKCMOMbl  CcTepeoMeTpun. [llepneHouKynsapHOCTbL NpsaMon U
cKpelimBatoLmecs MJIOCKOCTU, MapanfesibHoCTb ABYX MPAMbIX, MeprneHanKYIAaApHbIX 4
npsimble NJOCKOCTU, NeprneHanKYyNsapHOCTb MNJIOCKOCTeN
MpakTn4yeckoe 3aHATUE
Tema 2.6. Copep>xaHue y4ebHoro maTtepunana
PeweHwne 3afa4. | PacnonoxeHne npsaMbIX WM MJOCKOCTEN B MPOCTPaHCTBE.
Mpambie n NAoCKoCTK | NMepneHanKyNapHOCTb U NapanfeNbHOCTb NPAMbIX U MJIOCKOCTEN.
B NMPOCTpPAHCTBE CkpelymBatoLmecs rnpsamble 2
KoHTponbHasa paboTa
Paspen 3. 16 OK-02, OK-03,
KoopauHaTthbl 7] OK-04, OK-07
BEeKTOpbl 1K...
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Tema 3.1

JexkapToBbl
KOOpAWHATHI B
MPOCTpPaHCTBeE.
PaccTtoaHne mexnay
OByMS TOYKaMW.
KoopauHaThbl

cepenuvHbl oTpesKa

Coaep)xaHue y4yebHoro Mmatepurana

[lekapTOBbl KOOPAMHATLI B NPOCTpaHCcTBe. lNpocTenwne 3agaynm B
KoopAunHaTax. PaccTtofaHme mexay OBYMS TOYKaMW, KOOPAUHATLI
cepenuHbl OTpe3Ka

KoMbnHupoBaHHOe 3aHATHE

Tema 3.2 Copep»xxaHue y4yebHoro matepmana
BekTopsbl B | BekTOopbl B npocTpaHcTBe. CnoXeHne U BblYMTaHME BEKTOpPOB.
MpPOCTpaHCTBe. YMHOXeHue BeKTopa Ha 4ucno. KomnnaHapHble BeKTOpbI.
Yron Mexay | CKansapHoe npou3BefeHne BeKTOpPOB. Pa3noxeHue BeKTopa Mo
BEKTOpaMMN. TpeM HekKOoMIJlaHapHbIM  BekKTopaM. KoopAuHaTbl BeKTopa,
CkanspHoe CKansipHoe npoun3sBefeHne BEeKTOPOB B KOOpAMHATax, yroa Mmexay
rnpovsseneHmne BEKTOpPaMMN, yros Mexnay rnpsMon M MNNOCKOCTbIO, Yros Mexay
BEKTOPOB NJOCKOCTAMU. YpaBHEHME TJIOCKOCTU. [eoMeTpuYecKuin CMbICH
onpepenuTens 2x2
KomMbuHnpoBaHHOE 3aHATHNE
Tema 3.3 MpodeccuoHasibHO-OPUEHTUPOBAHHOE coaep>xaHue
MpaKkTnko- (copep>xxaHuve npuknagHoro moayna)
OpPUEeHTUPOBaHHbIE KoopanHaTHasa NMAOCKOCTb. BblyncneHmne pacCcToaHUN 1 niaowanen
3a4a4u Ha | Ha NJI0CKOCTU. Konn4ecTBeHHble pacyeThbl
KOOpAWHATHON MpakTnyeckoe 3aHATME
MJIOCKOCTM
Tema 3.4 Coaep»xxaHue y4yebHoro matepmana
PeweHune 3adad. | lekapToBbl  KOOpAUHATLI B NPOCTpaHCTBe. BeKkTopbl B
KoopanHaThl n | npocTpaHcTBe. CrioXeHne 1 Bbl4UTaHME BEKTOPOB. YMHOXeHune
BEKTOPHbI BEKTOpa Ha 4ucno. KomnnaHapHble BekTopbl. CkangpHoe

npom3ssengeHmne BEKTOPOB. Pa3noxxeHune BEKTOpPa no Tpem
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HEeKOMMJIaHaPHbIM BEeKTOpam. MpocTenwne 3ajauun B
KoopauHaTax. KoopAuHaTbl BeKTOpa, paccTosHne MexAay 2
TOYKaMWU, KOOpPANHaTHhI cepeiuHbl oTpeskKa, CKanspHoe
npou3BefeHne BEeKTOPOB B  KOOpAMHATax, Yyron Mexay
BEKTOpPaMMN, yros Mexnay npsaMon M MNJOCKOCTbI, Yrosa Mexay
MJIOCKOCTAMU
KoHTposibHasa paboTa
Paszpen 4. OCHOBbI 40 OK-01, OK-02,
TPUrOHOMETpPUM. OK-03, OK-04,
TpuroHoMmeTpuieck OK-05, OK-06,
ne PyHKuUMn OK-07
Tema 4.1 Copep>xaHue y4ebHoro maTtepumnana IK...
TpuroHomeTpuyeckn | PagnaHHaa Mepa Yyrna. [loBOpoT TOYKM BOKPYr Havana
e dyHKUNN | KoopanHaT. OnpepeneHne CUHyCa, KOCWHYCa, TaHreHca wu 4
MPOW3BOJIbBHOIO yrja, | KOTaHreHca. 3Haku CUHYyCa, KOCUHYCa, TaHreHca U KoTaHreHca no
yncna. PagnaHHaa u | 4YeTBepTAM.  3aBUCMMOCTb  MeXLY  CUHYCOM,  KOCUHYCOM,
rpagycHas Mepa | TAaHFreHCOM N KOTAaHMreHCOM OHOro 1 TOro e yrsia
yrna KomMbuHnpoBaHHOE 3aHATHNE
Tema 4.2 Copep>xaHue y4ebHoro matepunana
OcHoBHbIe TpuroHomMmeTpuyeckne ToxaecTtBa. CUMHYC, KOCUHYC, TaHreHc u
TPUTOHOMETPUYECKN | KOTAHIeHC YrJioB a U - a. DopMy bl NpuBeLEHNS 4
e ToKAecTBa. KoMBnHnpoBaHHOE 3aHATME
dopmy bl
npueBeneHuns
Tema 4.3 Conep>xaHue y4ebHoro maTtepunana
CnnHyc, KOCUHYC, | CyMMa 1 pa3HOCTb CMHYCcOB. CyMMa M pa3HOCTb KOCMHYCOB. CMHYC
TaHreHC CYyMMbl W | UW KOCUHYC [ABOMHOro yrna. ®PopMynbl MOJIOBUHHOIO Yyria.
pa3HoOCTU ABYX yrnos | [lpeobpa3oBaHNa CyMMbl TPUFOHOMETPUYECKMX (PYHKUUA B 8
CMHYC ¥ KOCWUHYC | Npou3BegeHMe 1  rnpousBefeHUs B CyMMy. BblpaxkeHue
OBOWNHOI0 yrna. | TPUroHoMeTpunyeckux «QyHKUMW Yepe3 TaHreHc mMnoJIOBUHHOIMO
dopmy bl aprymeHTa. lNpeobpa3oBaHusA NPOCTENLLNX TPUTOHOMETPUYECKUX

34




MOJIOBUHHOIO Yyria

Bblpa>KeHU

KoMBbnHnpoBaHHOE 3aHATME

Tema 4.4

DOyHKL NN, nx
cesonctBa. Criocobsbl
3alaHUA PYHKLMN

Cogep>xaHue y4yebHoro matepurana

ObnacTb onpeneneHns wn MHOXXECTBO 3Ha4YeHUn QyHKLUMRA.
YETHOCTb, HEYETHOCTb, MNEepuoaAnYHOCTb (yHKUUN. Cnocobsbl
3aaHUA PYHKLNN

KomMbuHnpoBaHHOE 3aHATHNE

Tema 4.5
TpuroHoMeTpunyecku
e dPyHKUUN, nx

CBOMNCTBa M rpaukm

Copep>xaHue yyebHoro MmaTepuana

O6nacTb onpeneneHuns n MHO>XeCTBO 3HaYeHUNn
TPUrOHOMETPUNYECKUX PyHKLNRA. YETHOCTb, HEYETHOCTb,
NepuoanNyYHOCTb TPUrOHOMETpPUYeCcKnx QyHKuun. CBonCTBa W
rpadmkm PyHKLUMN Yy = COS X, Y = sin X, ¥y = tg X, y = ctg x.

KoMbunHnpoBaHHOE 3aHATME.

Tema 4.6 Copep>xxaHue y4yebHoro matepmana

Npeobpa3soBaHune Cxatne u  pacTsHkeHne rpadPukoB  TPUTOHOMETPUHECKUX
rpankos dyHKLNRA.

TpuroHomeTpuyeckn |lMpeobpa3oBaHne rpauKkoB TPUFOHOMETPUYHECKUX PYHKLINIA

X PyHKUMNIN MpakTnyeckoe 3aHATHE

Tema 4.7 MpodeccuoHaNbLHO-OPUEHTUPOBaHHOE copep>xaHue
OnuncaHue (copep>xaHme npukKaaaHOro Mmoayns)

MPON3BOACTBEHHbIX Ncnonb3oBaHMe CBOWCTB TPUrOHOMETPUYECKUX  (PYHKLUA B
rnpoueccos C | MpoheccnoHaNbHbIX 3aga4ax

MoMoOLLblo TpaduKoB | [pakTuU4eckoe 3aHATue

dyHKL NI

Tema 4.8 Copep»xxaHue y4yebHoro matepmana

ObpaTHble ObpaTHble TpuroHomeTpuyeckme cGyHKUMKN. WX CBONCTBA W”
TPUrOHOMETpPUYEeCKU | rpadpmku

e PyHKUnmn KoMbunHnpoBaHHOE 3aHATHE

Tema 4.9 Coaep»xxaHue y4yebHoro matepmana

TpuroHomMmeTpunyeckn | YpaBHeHMe COS X = a. YpaBHeHue sin X = a. YpaBHeHue tg x = a,

€ YPaBHEHUS U

ctg x = a. PewleHne TpUroHOMETPUYECKNX YPAaBHEHUNIN OCHOBHbIX
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HepaBeHCTBa

TUNOB: npocTenwne TpUroHOMeTpu4eckme ypaBHEHUS,
CBOASILLMECS K KBaZpaTHbIM, peLlaeMble pPasNoXeHnem Ha
MHOXXUTENN, OOHOPOAHbLIE.

MpocTeinne TpMroHoMeTpuyeckmne HepaBeHCTBa

KomMbuHnpoBaHHOE 3aHATHE.

Tema 4.10 CopepxxaHue y4yebHoro matepmana

Cncremsl CncTeMbl NPOCTENLWNX TPUFOHOMETPUYECKNX YPABHEHNI
TpUroHoMeTpuieckm | KoMbnHUpoBaHHOE 3aHATUE

X YpaBHEHUN

Tema 4.11 Copep»xxaHue y4yebHoro matepmana

PeweHune 3apad. | [lpeobpasoBaHne TPUTOHOMETPUYECKUX BblipaXXeHUn. PelweHwune
OCHOBbI TPUrOHOMETPUYECKUX YPaBHEHUW N HEPaBEHCTB B TOM 4ucie C
TPUTOHOMETPUMN. NCMNOJIb30BaHWEM CBOUCTB (PYHKLIUA.

TpuroHomeTpuyeckn | KoHTponbHasa paboTa

e PyHKUnNn

Paspen 5.

KomMnnekcHble

yucna

Tema 5.1 Copep»xxaHue y4yebHoro matepmana

KoMnneKkCcHble Yynucna

MoHATNE KOMMAEKCHOro 4ucna. ConpsiKeHHble KOMMJIeKCHbIe
yucna, Moaysb U apryMeHT KOMMAEKCHOro Yyucaa. ®opmMa 3anucu
KOMM/JIEKCHOrO0 4Yucna (reometpuyeckas, TPUrOHOMETpPUYeECKas,
anrebpanyeckas). ApndpmetTmyeckme OeNCTBUSA C KOMIMIEKCHbIMU
yncnamm

KoMBbunHnpoBaHHOE 3aHATME

Tema 5.2
NpnmeHeHne
KOMMNJIEKCHbIX Yucen

Coaep)xaHue y4yebHoro Mmatepurana

BbimosiHeHNe pacyeToB C MOMOLWbLIO  KOMIMJIEKCHbIX  4Yucen.
MpuMepbl NCMOJIb30BaHUA KOMMNIEKCHbIX Yucen

MpakTn4yeckoe 3aHATHE
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Paspen 6. 40

MpousBopgHan

¢yHKUMNM, ee

npuMeHeHue

Tema 6.1 CopepxxaHue y4yebHoro matepmana

MoHATMe OnpepeneHne 4YUCNOBOW MoOC/enoBaTe/IbHOCTM M cnocobbl ee

NnPOWU3BOAHOMN. 3a4aHuns. CBouncTBa YNCIIOBbIX rnocnenoBaTesIbHOCTEN.

dopmynbl M NpaBuna | OnpeneneHne npepesia nocsenoBaTesIbHOCTU.  BblyncieHune 2

AndppepeHUMpoBaH | NpenenoB  nocsenoBaTesibHOCTEN. Mpenen  dyHKUUN Ha

A beckoHe4yHocTU. [pepen ¢QyHKUMM B To4ke. [lpupalleHne
aprymeHTa. [lpupaweHue dQyHKUMK. 3ajaydn, npusogslme K
MOHATUIO Mpowu3BoaHON. OnpepeneHne NpPounsBoLHON. ANrOpPUTM
OTbICKaHMS MPON3BOAHOWN
KoMbuHMpoBaHHOE 3aHATUE

Tema 6.2 Copep>xaHue y4ebHoro maTtepunana

Mpon3BoaHbIE dopmynbl anddepeHumnpoBaHuna. lNMpasuna oudpdepeHUnpoBaHna 6

CYMMbl, pa3HOCTN | KOMBMHMPOBAHHOE 3aHATUE

nponseBeneHuns,

YaCTHOro

Tema 6.3 CopepxxaHue y4yebHoro matepmana

NMpon3BoaHbIE OnpepeneHne CJIOXKHOW PYyHKLNN. Npon3ssonoHasd

TPUrOHOMETPUYECKN | TPUFOHOMETPUYECKUX PYHKLUKUA. [Tpon3BOaHAA CIOXKHON PYHKLNN

X pyHKUUNA. | KOMOBUHMPOBaHHOE 3aHATHNE 6

MponssonHas

CNOXKHOW PyHKLMN

Tema 6.4 Copep>xaHue y4ebHoro maTtepunana

MoHsaTne O | MoHATHe HenpepbiBHOM GyHKUMM. CBONCTBaA HEMNpPepbIBHOWN

HEMPEPbIBHOCTU dyHKL NN, CBs3b Mexay HenpepbIBHOCTbIO n 2

yHKLMUN. MeTon | puddepeHunpyemMocTbio (hyHKLMN B TOYKe. ANrOPUTM peLleHus

WHTEPBaNOB HepaBeHCTB MeTO40M UHTepBasioB

KoMbnHMpoBaHHOE 3aHATHE

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
IK...

37




Tema 6.5
feomeTpuyeckun wu
dusnyeckmnm  cmbiCn

Copep>xaHue yyebHoro Mmatepuana

feomMeTpunyeCcKNM CMbICST NPOMU3BOAHOWN (OYHKLMU - YrJI0BOWN
KOI(p(PMUMEHT KacaTesibHOM K rpaduky «QYyHKUMM B TOYKe.

Nnpon3Bo4HON YpaBHeHMe KacaTeNbHOM K rpapuky QyHKUMN. ANropuT™m
COCTaBJIeHUS YpaBHEHUSA KacaTeslbHOW K rpaunky pyHkunm y=f(x)
KombuHnpoBaHHOE 3aHATHNE

Tema 6.6 Copep>xxaHue y4yebHoro matepmana

dusn4eckMn cMbiCh | DN3NYECKNN (MeXaHUYeCKMN) CMbICT NMPON3BOAHON - MTHOBEHHas

rnpPOn3BOL4HON B | CKOPOCTb B MOMEHT BpeMeHn t: v =S" (t)

npogeccnoHanbHbIX | MpakTuU4yeckoe 3aHATUE

3afa4vax

Tema 6.7 Copep>xaHue y4ebHoro maTtepunana

MOHOTOHHOCTb Bo3pacTaHume n yboiBaHne hyHKUNN, COOTBETCTBME BO3PACTaAHUA ”

dyHKLNN. Touykn | ybbiBaHUSA (PYHKLUN 3HaKy Npou3BOAHOW. MMOHATME NpOn3BOOHOWN

3KCTpeMymMma BbICLLEro ropsifika, COOTBETCTBME 3Haka BTOPOM MPOU3BOOHOMN
BbIMYKNOCTU (BOFHYTOCTWU) (YyHKUMM Ha oTpe3ke. 3afdayvm Ha
MakCUMyM N MUHUMYM. [lOHATME acMMMNTOThbl, CNOCObbI UX
onpepneneHna. ANropuTmM uccnenoBaHnsa PyHKUUN N MOCTPOEHUS
ee rpagmka C TnMOMOLWbID npousBogHON. [pobHo-nnHenHas
PyHKUMSA
KoMBbnHnpoBaHHOE 3aHATME

Tema 6.8 Copep»xxaHue y4yebHoro matepmana

WccnepoBaHue

. WccnepoBaHme QYyHKUMM Ha MOHOTOHHOCTb W MOCTpPOeHue

PyHKLAY / rpacorKoB.

nocTpoeHne
KombuHnpoBaHHOE 3aHATUE

rpapukos

Tema 6.9 | Conoep>xaHune y4yebHoro matepuana

Hanbonbliee n | HaxoxxgeHne Hanbonbwero U HaMMeHbLIEero 3Ha4YeHNn QyHKLNN,

HanMeHbllee NOCTpOEeHMe rpaPMKoB  MHOIMO4YJIEHOB C  MCMNOJIb30BaHMEM

3HaYeHUA PYyHKLUN

afrnapata MaTeMaTNY4E€CKOIo aHaJ1n3a
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KOM6I/IHI/IpOBaHHoe 3aHATne

Tema 6.10 MpodeccuoHaNbLHO-OPUEHTUPOBaHHOE copep>xaHue
HaxoxnaeHue (copep>xaHue NpuUKAaaHOro Mmoayns)
ONTUMAaNIbLHOrro HanmeHbliee n Hanbonbliee 3Ha4YeHne pyHKUNN 6
pe3ysbTaTa C | MpakTn4eckoe 3aHATHE
MOMOLLbIO
Nnpon3Bo4HON B
npPakTU4YecKnx
3ajavax
Tema 6.11 Copep>xaHue y4ebHoro maTtepnana
PeweHne 3afa4. | dopmynibl 1M npasuna  aguddepeHumpoBaHna. WccnenoBaHue
Npon3sonoHasd pyHKUMA C NnOMOLWbIO Npon3BogHON. Hanbonbliee n HanMeHbLLee 2
PyHKUUN, ee | 3Ha4YeHnsa PyHKUnn
npuMeHeHune KoHTposibHasa paboTa
Paszpen 7. 46 OK-01, OK-02,
MHoOrorpaHHUKM OK-03, OK-04,
Tesna BpalieHus OK-05, OK-06,
Tema 7.1 Copep»xxaHue y4yebHoro matepmana OK-07
BepLunHbl, pebpa, | MloHATNne M™MHororpaHHuka. Ero snemeHTbl: BepuwuHbl, pebpa, 1K...
rpaHn rpaHn. [OunaroHanb. CedyeHue. BbINykable U HeBbINyKJible
MHOMOrpaHHMKa MHOIOrpaHHNKN 2
KoMbuHMpoBaHHOE 3aHATUE
Tema 7.2 Coaep»xxaHue y4yebHoro matepmana
Mpnsma, ee | MoHaTne npusmbl. Ee ocHoBaHuMA n 60KoBble rpaHu. BbicoTa
cocTaBsdoLme, npusMmsbl. lpamMaa n HaknoHHada npusma. lpaBunbHaa npmusma. Ee
cevyeHue. T[lpgamMasa U | cevyeHune 2

npaBWJibHaA MPM3Mbl

KoMbnHupoBaHHOe 3aHATHE

Tema 7.3
Mapannenenunen,

ConepxxaHue y4yebHoro matepuana

Mapannenenunen, CBOWCTBA npaMOyroJibHOro napassenenunrneia,
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Kyb. CeyvyeHne kyba,

Ky6. CeyeHune Kyba, napannenenuvnena

napannenenunena KoMBbnHnpoBaHHOE 3aHATME

Tema 7.4 Copep>xaHue y4ebHoro maTtepunana

Nnpamunpa, ee | NMnpamnpa n ee 3nemeHTbl. CeyeHue nupamupgbl. [lpaBubHas
coCTaBndwoume, nupamMmupa. YceyeHHada nupamMmmaa

cevyeHwe. KoMBbnHnpoBaHHOE 3aHATHE

MpaBunbHas

nupamunpa.

Yce4yeHHas

nupaMmunga

Tema 7.5 Coaep»xxaHue y4yebHoro matepmana

BokoBas v nonHasa | Mnowanb 6OKOBOW M MOJIHOW MOBEPXHOCTU MPU3MBbI, MMPaMUAbI
NMoBEepPXHOCTb KoMBbnHnpoBaHHOE 3aHATME

NpPU3Mbl, MMPaMUabI

Tema 7.6
CummeTpua B Kybe,
napannenenunege,
npusme, Nnupamunage

Copep>xaHue y4yebHoro matepmrana

CuMMeTpUss  OTHOCUTENbHO  TOYKW,  MPAMOW,  MJIOCKOCTMU.
CummeTpus B Kybe, napannenenunene, npusme, nmpaMmmae

KomMbuHnpoBaHHOE 3aHATHNE

Tema 7.7
Mpumepbl CUMMETPUNA
B npodeccun

NpodeccuoHasnbHO-OPUEHTUPOBaHHOE
(copep>XaHue npukKaagHoro Mmoayns)

copep>xaHue

CUMMeTpUs B NpUpoae, apxXUTekType, TeEXHUKE, B ObITy

lMpakTn4yeckoe 3aHATHE

Tema 7.8
MpaBuibHbIE
MHOIMOrpaHHNKN, UNX
CBONCTBa

ConepxxaHue y4yebHoro matepuana

MoHATMe npaBUNIBHOMO MHOrOrpaHHUKa. CeouncTtBa MnpaBMJIbHbIX
MHOIrorpaHHmMKoOB

MpakTn4yeckoe 3aHATUE

Tema 7.9

UwnnuHaop, ero
cocTassifilowme.
CevyeHue umnuHapa

Copep>xaHue yyebHoro MmaTepuana

UnnmHaop n ero snemeHTbl. CeyeHne umnuHapa (napannesibHoe
OCHOBaHUIO K ocKn). Pa3eepTka unnnHapa

KoMbnHupoBaHHOe 3aHATHE
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Tema 7.10

KoHyc, ero
cocTaBnswowme.
CeyeHue KOHYycCa

MpodgeccuoHanbHO-OPUEHTUPOBAHHOE
(copep>xaHme npukKaaaHoOro Mmoayns)

coaep>xaHue

KoHyc wn ero »3snemeHTbl. CeyeHue KOHyca (napannesibHoe
OCHOBaHMIO UM npoxoasuwiee 4epes BeplunHy), KOHU4Yeckmne
cevyeHusda. Pa3BepTKa KOHycCa

KoMbunHupoBaHHOe 3aHATHE

Tema 7.11
YceyeHHbIN KOHYC.
CeyeHune yceyeHHOro
KOHYyCa

ConepxxaHue y4yebHoro matepuana

YceyeHHbI KOHyc. Ero o6bpasytouwas u BbicoTa. CedyeHune
yCe4YEeHHOro KoHyca

KOM6I/|HI/IpOBaHHoe 3aHATne

Tema 7.12
lWap wn cdepa, unx
cevyeHwus

Copep>xaHue yyebHoro MmaTepuana

Wap u cdepa. BzanmMHoe pacrnosioxxeHue cgepbl U MJIOCKOCTN.
CeyeHne wapa, cepsbl

KoMbnHupoBaHHOe 3aHATHE

Tema 7.13

MoHsaTne o6 obbeme
Tena. OTHOoWweHune
obbemMoB MOA0OHbLIX
Ten

Copep)xaHue y4yebHoro Mmatepurana

MoHaTne o6 obbeme Tena. ObbeM Kyba WM MNPSAMOYrosibHOrO
napannenenunega. O6bvem npu3mMbl U uumamHgpa. OTHOWEHMe
06bemMoB NOAOOHLIX Ten. FeoMeTpUYEeCKNn CMbICT onpenennTens
3-ro nopsagka

KOM6I/IHI/IpOBaHHoe 3aHATne

Tema 7.14
ObbemMbl 1 naowaamn
MnoBepxHOCTEN Ten

Copep>xaHue yyebHoro MmaTepuana

Obbembl nupaMmuabl WM KoHyca. O6bbem wapa. [llnowaan
MOBEPXHOCTEN Te

KoMbnHnpoBaHHOE 3aHATME

Tema 7.15
KoMbuHauumn
MHOIFOrPaHHMKOB U
Ten BpalleHus

Copep>xaHue y4yebHoro matepurana

KoMbuHaunm reomeTpuyecknx Ten

lMpakTn4yeckoe 3aHATHE

Tema 7.16
eomMeTpuyeckue

Copep)xaHue y4yebHoro Mmatepurana

Ncnonb3oBaHne KOMOUHALMIA MHOIOrPAaHHUKOB N TeN BPalleHns B
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KOMbBUMHaunn Ha

MPaKTUNKO-OPNEHTUPOBaAHHLIX 3aa4d4aX

npakTunke MpakTu4eckoe 3aHATUE 4

Tema 7.17 Copep>xaHue y4ebHoro maTtepunana

PeweHne 3apa4. | ObbemMbl v naowann MNOBEPXHOCTM MHOFOrPaHHUKOB W Ten

MHororpaHHuUKM N | BpalleHns 2

Tena BpaweHus KoHTposibHasa paboTa

Paspen 8. 14

MepBooOpa3Hasn

cyHKUUNM, ee

npuMeHeHue

Tema 8.1 Coaep»xxaHue y4yebHoro matepmana OK-01, OK-02,

MepBoobpa3Has 3a4a4a O BOCCTAHOBJIEHUM 3aKOHA [OBMXXEHUSA MO W3BECTHOWN OK-03, OK-04,

dyHKunn.  lpaBuia | ckopocCTun. NoHATUE HTerpnpoBaHusa. O3HaKoMIeHNE C NOHATUEM OK-05, OK-06,

HaxoXneHus nHTerpana wn nepsoobpasHon pna GyHkuum y=f(x). PeweHmne OK-07

nepsoobpasHbIX 3a/la4 Ha CBA3b NepBoobpa3HOM U ee NMPOU3BOAHON, BblHUCIEHNE IK...
nepsoobpasHon [na JaHHOM QyHKUuK. Tabnuua dopmyn ans 2

HaxoXaeHns nepBoobpasHbiX. M3yyeHuMe npaBuia BblYUCIEHUS
nepsoobpasHomn

KOM6MHMpOBaHHoe3aHﬂTMe
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Tema 8.2 Coaep»xxaHue y4yebHoro matepmana

Mnowanb 3ajayuun, npmeoasLMe K NOHATUIO OnpenesieHHOro nHTerpana - o

KPUBOJIMHEVHOWN BblHNCIIEHUN njaowanam KPUBOJIMHENHON Tpaneuuu, o]

Tpaneuun. dopmyna | nepeMeweHMn ToYkK. [loOHATME onpenenéHHoOro uHTerpana.

HbloToHa - JlenbHuua | FleoMeTpuyeckun 1 pU3NYECKNA  CMbICA  ONpenesieHHOoro 2
nHTerpana. ®opmyna HetoTtoHa— JlenbHuua
KomMbuHnpoBaHHOE 3aHATHNE

Tema 8.3 Copep»xxaHue y4yebHoro matepmana

HeonpepneneHHolin u | [OHATUE HeoNMpenesieHHOro NHTerpasna

onpeneneHHbIN KoMBbnHnpoBaHHOE 3aHATME 2

MHTerpanbl

Tema 8.4 Coaep>xxaHue y4yebHoro matepmana

MoHATMe 006 | FeoMmeTpunyeCcKMin CMbICT ONpeaesieHHOro MHTerpana

onpeneneHHoMm KoMBunHMpoBaHHOE 3aHATME 2

MHTerpane Kak

naowagmn

KPUBOJIMHEVNHOWN

Tpaneuunun

Tema 8.5 MpodeccuoHasiIbHO-OPUEHTUPOBAHHOE copep>xaHue

OnpepnenieHHbIN (copep>xaHue npuknagHoro moayna)

MHTerpan B XU3HU feoMeTpnyeCcKUn CMbICN OnpefesieHHOro uHrterpana. dopmyna
HbloToHa - JlenbHuua.
PeweHne 3apa4y Ha nNpuMeHeHMe WuHTerpana aN9 BblYUCIEHUS
dpur3nyecknx BenM4nH 1 niaowanen 4
lMpakTn4yeckoe 3aHATHE

Tema 8.6 Copep»xxaHue y4ebHoro matepmana

PeweHune 3apau. | NMepBoobpasHas dPyHKUMNN. MpaBuna HaXxoXXOeHus

NMepBoobpa3Has nepsoobpa3HbiX. Ee npumMeHeHne 2

dyHKL NN, ee | KoHTposbHas paboTa

npuMeHeHue

Paspen 9. 18 OK-01, OK-02,
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CTteneHu U KOPHMU.
CteneHHasn

byHKUMA

Tema 9.1
CteneHHasa pyHKUUSA,
ee CBOMNCTBa

Cogep>xaHue y4yebHoro matepurana

NMoHATWME KOPHA Nn-0M CTeneHun u3 OeUCTBUTENbHOro 4ucna.
OyHKUMM y=Vx uX cBONCTBa M rpacmkn. CBOWCTBA KOPHSA N-0Oi

cTeneHu 4
KoMBbnHnpoBaHHOE 3aHATME
Tema 9.2 Coaep»xxaHue y4yebHoro matepmana
MNpeobpa3oBaHune MNpeobpa3oBaHne nppaumoHasbHbIX Bblpa>KeHUI
Bblpa>KeHN I C | KombuHmnpoBaHHOE 3aHATUE 4
KOpHAMU n-on
cTenenn OK-03, OK-04,
Tema 9.3 Copep»xxaHue y4yebHoro matepmana OK-05. OK-07
CeonctBa cTeneHn c | lMoHATHe cTeneHn ¢ NobbIM  pauMOHaNbHbIM  MOKa3aTeseM. '
paunoHaIbHbIM n | CTeneHHble (byHKLUNN, X CBONCTBA U rpadInkm
O0ENCTBUTENIbHbIM KomMbuHnpoBaHHOE 3aHATHNE 2
rnokasaTtensamm
Tema 9.4 Coaep»xxaHue y4yebHoro matepmana
PeweHne PaBHOCUNBLHOCTb MpPpPaUMOHalibHbIX YpPaBHEHUW W HepaBEeHCTB.
nppaumMoHanbHbIX MeToabl UX peleHns. PeweHne mppaunoHasibHbIX YPaBHEHUN 1
YyPaBHEHUN N | HepaBeHCTB 6
HepaBeHCTB KomMbuHnpoBaHHOE 3aHATHNE
Tema 9.5 Copep»xxaHue y4yebHoro matepmana
CteneHn wn KopHW. | OnpegeneHne cteneHHoW pyHKUMKU. MIcnosb3oBaHWe ee CBOMUCTB
CTeneHHasa PyHKUMA | NpWU peLleHnn ypaBHEHUA N HEPABEHCTB 2
KoHTponbHasg paboTa
Paspen 10. 18 OK-01, OK-02,
MokasaTenbHasn OK-03, OK-04,
cbyHKUMA OK-05, OK-07
Tema 10.1 CopepxxaHue y4ebHoro matepmana
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[Moka3aTesbHasa

byHKLNS, ee | CTeneHb C nNpPOM3BOJIbHLIM OENCTBUTEJIbHbIM MOKa3aTesieM.
CBONCTBa OnpepeneHne nokasaTesibHON (PYHKLWW, ee CBONCTBa U rpaduK.
3HAaKOMCTBO C NpUMeHeHMeM nokasaTesibHON pyHKuMKn. PewweHne 4
NnoKasaTeNlbHbIX ypaBHEHUN PYHKLUMOHANbHO-IrpanyeCcKnum
MeTo40M
KomMbuHnpoBaHHOE 3aHATHNE
Tema 10.2 Copep»xxaHue y4yebHoro matepmana
PewleHne PelweHne nokasaTesibHbIX YpaBHEHUA MeTOLOM YypaBHMBAHUS
rnokasaTeJsibHbIX nokasaTenen, MeTOLOM BBELEHMNA HOBOW nepeMeHHow,
ypaBHEHUN N | PYHKLNOHANbHO-rpapn4ecknm MeTOLOM. PelweHne 8
HepaBeHCTB NnoKasaTeJibHbIX HEPAaBEHCTB
lMpakTn4yeckoe 3aHATHE
Tema 10.3 Conep>xaHue y4ebHoro maTtepumana
Cncrembl PelleHne cnctemM nokasaTesibHbIX YpPaBHEHUN
rnoka3saTeslbHbIX KoMbnHupoBaHHOe 3aHATHE 4
ypaBHEHUN
Tema 10.4 Copep»xxaHue y4yebHoro matepmana
PewleHne 3afay. | PelweHne nokasaTesibHbIX YpPaBHEHUA MeTOLOM YypaBHUBAHUS
Noka3aTenbHasd nokasaresen n MeToaoM BBeLeHUNA HOBOU rnepeMeHHoW. PeweHue
dyHKLNA NnoKasaTeJslbHbIX HEPAaBEHCTB 2
KoHTposibHasa paboTa
Paspen 11. 30 OK-01, OK-02,
Jlorapudmsi.
JNlorapudgpMmuyeckasn OK-03, OK-04,
cbyHKUMA OK-05, OK-07
Tema 11.1 Copep»xxaHue y4yebHoro matepmana 1K...
Jlorapugpm yucna. | Jlorapndpm 4yucna. LecATUYHbIM U HaTypasibHbIA  Nlorapudmsl,
decAaTnYHbIN N | 4yncno e
HaTypaJibHbIN KoMBbnHnpoBaHHOE 3aHATHE 4

niorapugmMmsl, 4Mco e
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Tema 11.2 Coaep»xxaHue y4yebHoro matepmana
CesoncTBa CeowncTBa norapudgmos. Onepauyuns sorapupmMmnpoBaHus.
norapugmos. KoMBbnHMpoBaHHOE 3aHATME
Onepauyns
NorapnmMnpoBaHus
Tema 11.3 CopepxxaHue y4yebHoro matepmana
Jlorapupmunyeckas NlorapugpmMmuyeckas pyHKUMA N ee CBONCTBA
dyHKLNS, ee | KoMbuHnpoBaHHOE 3aHATUE
CBOWCTBa
Tema 11.4 Copep»xxaHue y4yebHoro matepmana
PeleHne MoHsaTHe norapugpmmnyeckoro ypaBHeHwUSA. Onepauwns
norapugmMu4eckmx NOTEHUNPOBAHUS. Tpwn OCHOBHbIX MeToza peweHus
ypaBHeHUi W1 norapupmmnyeckmnx ypaBHEHUN: QYHKULMOHANbLHO-rpaduyeckun,
HEepPaBEHCTB MeTo4 MOTEHUWMPOBaHMA, MeTod BBEAEHMA HOBOW MEpPEMEHHOWN.
Jlorapnpmmnyeckmne HepaBeHCTBa
KoMBbnHnpoBaHHOE 3aHATME
Tema 11.5 Coaep»xxaHue y4yebHoro matepmana
Cncrembl ANropuT™M  pelleHns CcucTeMbl YpaBHEHWUN. PaBHOCUJIBHOCTb
norapugmmnyecknx JorapupmMmn4ecknx ypaBHeHUN N HEPABEHCTB
YPaBHEHUN KomMbuHnpoBaHHOE 3aHATHNE
Tema 11.6 MpodeccuoHasibHO-OPUEHTUPOBAHHOE cogep>xaHue
Jlorapudmel B | (copmep>XaHue NpuKaagHoOro Mmoayns)

npunpoane n TeXHMKe

NMpumeHeHne norapundma. Jlorapupmmyeckasa cnmpasb B npupoae.
Ee maTeMaTnyeckme cBOMNCTBA

MpakTn4yeckoe 3aHATUE

Tema 11.7

PeweHune 3ajau.
Jlorapu@mesil.
Jlorapupmunyeckas
PyHKUMSA

Copep>kaHue yyebHoro Mmatepuana

Jlorapugpmmnyeckas PyHKLUNA. PeweHune NPOCTEeNLNX
norapnpMuny4ecknx ypaBHeHun

KoHTposibHasa paboTa
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Paspen 12. 10
MHo>XXecTBa.
dNneMeHTbl Teopum
rpacos
Tema 12.1 CopepxxaHue y4yebHoro matepmana
MHo>XecTBa MoHaTHMe MHOoXKecTBa. NogMHOXXecTBO. Onepauny ¢ MHOXXeCcTBaMmn
KoMbUHMPOBaAHHOE 3aHATUE 2
Tema 12.2 MpodeccuoHasibHO-OPUEHTUPOBAHHOE copep>XxaHue
Onepauun C | (copep>xaHue npukaagHoOro Mmoayns)
MHO>XeCTBaMW Onepauun ¢ MHOXecTBaMun. PeweHne npuknagHbiX 3aaad
lMpakTn4yeckoe 3aHATHE 2
Tema 12.3 Copep»xxaHue y4yebHoro matepmana
padbl NoHaTne rpacda. CeBA3HbIN rpad, LnepeBO, UUKA rpagd Ha
MJIOCKOCTU 4
MpakTnyeckas paboTa
Tema 12.4 Copep»xxaHue y4yebHoro matepmana
PeweHune 3adad. | Onepaunnm ¢ MHoxecTBaMu. OnumcaHme peanbHbIX CUTyauun c
MHo>)ecTBa, [padbl | nOMOWbIO MHOXECTB. lNpuMeHeHMe rpadoB K peLleHunto 3agau
N X NpUMeHeHne KoHTposibHasa paboTa 2
Paspen 13. 26 OK-01, OK-02,
dNneMeHThI
KOMOMHaTOpPUKM, OK-03, OK-04,
CTaTUCTUKMU 7]
Teopum OK-05, OK-07
BEpPOATHOCTEM 1K...
Tema 13.1 Coaep»xxaHue y4yebHoro matepmana
OcHOBHble  MOHATUA | [lepeCTaHOBKK, pa3MeLLeHns, coYeTaHuns.
KOMBUHaTOPUKK 4
KombuHnpoBaHHOE 3aHATHE.
Tema 13.2 Copep»xxaHue y4yebHoro matepmana
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CobbiTHe,

CoBMeCTHbIe N HECOBMECTHbIe CObbITUS. TeopeMbl 0 BEPOATHOCTU

BEPOATHOCTb CyMMbl  COBbITUN. YCNOBHass BEPOSATHOCTb. 3aBUCUMbIE U
cobbiTua. CrnoxxeHue | HezaBUCUMbIe CcObbITUA. TeopeMbl 0O BEPOSATHOCTU MPOU3BEOEHUS
" YMHOXeHue | cobbITun.

BEpPOATHOCTEN KoMbnHupoBaHHOe 3aHATHE

Tema 13.3 MpodeccuoHasibHO-OPUEHTUPOBAHHOE copep>XxaHue
BeposaTHOCTb B | (copep>XaHue npukaagHoOro Mmoayns)

npogeccnoHanbHbIX
3ajadvax

OTHOCUTenbHas 4YacTtoTa CobbITUA, CBONCTBO €€ YyCTOMYMBOCTMW.
CTtaTncTtmnyeckoe onpenesneHne BEPOSATHOCTW. OueHka
BEPOSATHOCTU CObbITUS

MpakTn4yeckoe 3aHATUE

Tema 13.4 Coaep»xxaHue y4yebHoro matepmana

OunckpeTHas Buabl cnydanmHbix BenmymnH. OnpegesieHne OUCKPETHOW Cly4YanHomn
ciy4anHas BeJ/INYMHbI. 3aKOH pacrnpegeneHns LOUCKPEeTHOM  CJlyYalHOW
BeJINYMHA, 3aKOH ee | BeJINYUHbI. Ee YncnoBble XapaKTepUCTUKN

pacnpeneneHns KomMbuHnpoBaHHOE 3aHATHNE

Tema 13.5 Copep>xxaHue y4yebHoro matepmana

3apauu BapnaunoHHbin  pan. [MoaAuroH 4actoT WM rucTorpaMmma.
MaTeMaTnyeckomn CTaTucTu4eckme xapakTepucTukm psaga Habnogaembix gaHHbIX
CTAaTUCTUKN KoMBbnHnpoBaHHOE 3aHATME

Tema 13.6 MpodeccuoHaNbLHO-OPUEHTUPOBaHHOE copep>xaHue

CocTaBneHune Tabnuy,
" anarpamm Ha
MpakKTuKe

(copep>xaHme npukKaanHOro Mmoayns)

MNepBuyHas obpaboTKa CTaTUCTUYECKUX AaHHbIX. padunyeckoe nx
npencTtaBiieHMe. HaxoxnaeHwue cpenHux XapaKTepucTuk,
HabnofaeMbIX JaHHbIX

lMpakTnyeckoe 3aHATHE
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Tema 13.7

Coaep)xaHue y4yebHoro Mmatepurana

PewweHne 3a/lay. | DneMeHTbl KoMbuHaTopukn. CobbiTue, BEPOATHOCTb CObBLITUS.
D1IeMeHThI Cno)eHune n YMHO>XeHNe BepoATHOCTEN
KOMBUHaTOpPUKW, KoHTponbHasg paboTa 2
CTAaTUCTUKN n
Teopumu
BEPOATHOCTEN
Paspen 14. 28 OK-01, OK-02,
YpaBHeHusA 7] OK-03, OK-04,
HepaBeHCTBa OK-05, OK-06,
Tema 14.1 Copep>xaHue y4ebHoro maTtepunana OK-07
PaBHOCUNILHOCTb PaBHOCUMNBHOCTb YypaBHEHUW W HepaBeHCTB. OnpegeneHus. 1K...
ypPaBHEHUN N | OCHOBHble TeopeMbl PaBHOCWJIbHLIX Mepexonax B YpaBHEHUs X u
HepaBeHCTB. O6wwue | HepaBeHcTBax. Obwme MeToabl peLleHns ypaBHEHU: nepexon oT 4
MeTo bl peLleHuns paBeHCTBa (PYHKUMUA K PaBEHCTBY apryMeHTOB AOJ19 MOHOTOHHbIX
PyHKUMA, MeTOoL Pa3/IoKEHUA Ha MHOXWUTEeNu, MeTo[ BBeOeHUS
HOBOW NepeMeHHOW, PYHKLMOHAIbHO-rpauiyeckmm Meton,
KoMbnHupoBaHHOe 3aHATHE
Tema 14.2 Copep»xxaHue y4yebHoro matepmana
pacpnyecknin metopn | ObLime mMeToObl pelleHUs HepaBeHCTB: nepexon OT CpaBHEHUSN
peleHnsa ypaBHeHUN, | 3Ha4YeHUN QPYHKLUUIA K CPaBHEHWUIO 3Ha4YeHUn aprymeHToB A
HepaBeHCTB MOHOTOHHbIX (YHKLUWA, MeTon WHTepBasnoB, (PYHKLWNOHANbHO-
rpagpmnyeckun meTtog. pauyecknin MeTon peleHns ypasHeHNN n 4
HepaBeHCTB
KoMbuHMpoBaHHOE 3aHATUE
Tema 14.3 Copep»xxaHue y4ebHoro matepmana
YpaBHeHUs n | OnpepeneHne mopynda. PackpblTue Moayns Mo onpepesieHuto.
HepaBeHCTBa c | MpocTenwne ypaBHeHUs N HepaBeHCTBa C Moaynem. NpumeHeHne
MoaysieM PaBHOCWJIbHbBIX MepexonoB B onpefesieHHbIX TUMax ypaBHEHUN © 4

HepaBeHCTB C MOAYJ1EM

KOM6MHMpOBaHHOe33HﬂTMG
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Tema 14.4 Coaep»xxaHue y4yebHoro matepmana

YpaBHeHUs n | 3HAKOMCTBO C nNapameTpoMm. [lpocTenwme ypaBHEeHUS W©
HepaBeHCTBa C | HepaBeHCTBa C NapaMeTpomMm 6
rnapameTpamMu KoMBnHMpoBaHHOE 3aHATME

Tema 14.5 MpodeccuoHasiIbHO-OPUEHTUPOBAHHOE cogep>xaHue
CocTasneHune n | (copep>xaHue NpUKIaaHOro Moayns)

pelieHne PelueHne TekKCToOBbIX 3a4a4 NpodeccrnoHasbHOro coaep>XaHuns
npogeccrnoHanbHbIX | [pakTU4yeckmne 3aHATUS 8
3aj4a4 C nNoMoLulblo

ypaBHEHUN

Tema 14.6 Coaep»xxaHue y4yebHoro matepmana

PeweHune 3agad. | Obwme meToabl peleHna ypaBHEHN. YpaBHEHUSA U HEPABEHCTBA
YpaBHeHUs n| CMoLynem u C mapamMmeTpamMu

HepasencTBa MpakTnyeckoe 3aHATUE 2
MpomMexyToyHaa atTecTtaumsa (dk3ameH) 6
Bcero: | 340

[1o0 Kaxgovi Teme OrncbIBAETCA COLEPXKAHNE y4YeObHOro Marepmuasna (B ANAAKTUYECKUX EANHNLAX), HaUMEHOBAaHNSA HEO0OX0ANMbIX
71a60paTopHbIX, MPAKTUYECKUX U UHbIX 3aHATUN. OOBbEM YacoB OrnpefeIAaeTCA 110 KaX404 rno3nymmu crosibuya 3.
*[TpogheCccroHaIbHO-OPUNEHTUPOBAHHOE COAEPKAHNE MOXET ObITb PacripeqeieHo rno pasgesiam (TemMam) min CKOHLEHTPUPOBAHO B
pasgese NpuxkaagHov MogyJ/ib
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3. YcnoBusa peanusauum nporpamMmmbl obuieobpasoBatenbHOM
AUCLUNJIMHDI

3.1. Onsa peanusauumm nporpaMmbl GUCLUNJIUHBbI O,0JIKHbI ObITb
npenycMoTpeHbl cneayouime cneymasbHblie NOMeLLeHuUsA:
Peanunsaumnsa nporpamMmmbl ANCLUMAUHBLI TpebyeT Hanmumsa y4ebHoro
KabnHeTa MaTeMaTUKW.

ObopynoBaHue y4ebHoro KkabuHeTa:

nocafoyHble MecTa Mo KoamyecTBy obyyvaroLwmxcs;

paboyee mecTo NpenofasaTens;

KOMNNEKT y4yebHo-HarnsaaHbix nocobun;

KOMMJIEKT 3JIEKTPOHHbIX BUOEOMAaTEepnasos.;

3aflaHnA AN KOHTPOJIbHbIX paboT;

NpPo¢eCcCMOHaIbHO OPUEHTUPOBAHHbLIE 3a4aHUS;

MaTepuasbl 3K3aMeHa.

TexHu4yeckmne cpeacTtea obyyeHus:

- MepCOoHasibHbIN KOMMbIOTEP C JIMUEH3NOHHbIM MPOrpPaMMHbIM
obecnevyeHunewm;

- MPOEKTOP C SKPAHOM.

3.2. NHdpopmMmaumoHHoe obecnevyeHue obyyeHun

1. [Ona peanusaumn nporpamMmmbl 6ubnmoTeyHblin oHA
obpa3oBaTesibHON OpraHu3auMnu AO0JHDKEH WMETb MevyaTHbie WU/nan
3N1IeKTPOHHbIE obpa3oBaTesibHble U WHMOOPMALMOHHbIE pPEeCcypChl,
PEKOMEHOOBaHHbIE AN WUCNOJb30BaHUSA B ob6pa3oBaTesNbHOM
npouecce, He cTapLle NATK J1eT C MOMEHTa U3naHus.

2. PekomeHayeMble nMeyaTHble W3OaHUSA MO peanmsaumu
obuieobpasoBaTeslbHOW ONCUMNNINHBI npeacTaB/ieHbl B
MEeTOONYECKUX PpEKOMEHOaUNAX No opraHnsaunm obyyvyeHuns.
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4. KOHTPONb U OUEHKA pe3yJ/ibTaTOB OCBOEHUSA
obLweobpa3oBaTesibHON AUCLUMNJINHDI

KoHTpoOJb 7] oL eHKa pe3ynbTaToB 0CBOEHUS
obuieobpaszoBaTeslbHON ONCUMNNINHbI pacKpbIBalOTCA 4yepes
ANCUMNAMHapPHbIE pe3yfbTaTbl, HanpaBJsieHHble Ha (OPMMPOBaHME
obwmnx n npoceccnoHasbHbIX KOMNETEHUWN No pa3genam n TeMaMm
cofgep>XaHusa y4ebHoro matepuana.

O6bwan/ Paspen/Tema TUN OLLEeHOYHbIX
npodeccuoHasibHan MeponpuaTUa
KOMMNeTeHLusA

OK 01. BbibupaTtb P 1, Tema 1.1, 1.2, 1.3 M-o/c®, | TecTupoBaHue
cnocobbl peLleHuns 14,15,1.6 YCTHBbI onpoc
3a7ay P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaTeMaTu4ecKkui
npogeccruoHasibHOW E-%/C'Til\fbl 31 3.2 3.3 M-o/c ONKTAHT
neaTesibHOCTU 3_4' T T "| NHonBuayanbHas
NPUMEHNTEILHO P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CaMOCTOATEJIbHa
K Pa3/IMYHbIM 4.6, 4.7 M-o/c, 4.8, 4.9, 4.10, | 7 paboTa
KOHTEeKCTaM 4,11 MpencrtasneHne

P5, Tembl 5.1, 5.2 pe3ynbTaToB

P 6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTUYECKNX

6.5, 6.6, 6.7 lN-o/c, 6.8, 6.9, paboT

6.10 NM-o/c, 6.11 3awnTa

P7, Temnl 7.1, 7.2, 7.3, 7.4, TBOPYECKNX

7.5,7.6,7.7M-0/c,7.8,7.9,7.10

M-o/c, 7.11, 7.12, 7.13, 7.14, pabot

7.15,7.16, 7.17 3awmTa

P8, Temnl 8.1, 8.2, 8.3, 8.4, VHANBUAYaIbHBIX

8.5 8.6 NPOEKTOB

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 | KOHTpoJibHas

P 10, Temsl 10.1, 10.2, 10.3, paboTa

10.4 BbinosHeHne

P11, Temw 11.1, 11.2, 11.311- 3K3aMeHaLUNOHHBbI

o/c, 11.4, 11.5, 11.6 l-o/c, X 3a4aHun

11.7

P12, Tembl 12.1, 12.2, 12.3,

12.4

P13, Tembl 13.1, 13.2, 13.3,
13.4,13.5M-0/c, 13.6
P14, Tembl 14.1, 14.2, 14.3,
14.4,14.5 MN-o/c, 14.6
OK 02. icnonb3oBaTb P 1, Tema 1.1, 1.2, 1.3 I-0/c, | TecTnpoBaHue
COBpPEMEHHbIe 14,15,1.6 YCTHBbIN onpoc

> [IpogheccroHasibHOEe-0pUEeHTUPOBAHHOE COAEPKAHNE
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cpencTBa NOUCKa, P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaTeMaTndeckmumn
aHamn3a u M-o/c, 2.6 OVUKTaHT
NHTepnpeTauumn 22 Tembl 3.1, 3.2, 3.3 T1-0/C, | YupmenayansHas
VH(OpMaLnm, u P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CAMOCTOATE/IbAHA
MHOPMaALIMOHHbIE 4.6, 4.7 M-o/c, 4.8, 4.9, 4.10. ;paﬁoTa
TexHosIornn ans 411 pencTaBsieHne
BbINOJIHEHUS 3a4aM P5, Tembl 5.1, 5.2 pe3ynbTaToB
npoceccrnoHanbLHON P 6, Tembl 6.1, 6.2, 6.3, 6.4, MpPakKTU4eCKnX
nesTeNbHOCTN 6.5, 6.6, 6.7 I-0/c, 6.8, 6.9, paboT

6.10 lM-o/c, 6.11 3awmTa

P 7, TeMmbl 71, 72, 73, 74, TBOPYECKUX

7.5,7.6,7.71-0/c,7.8,7.9, 7.10 | papor

N-o/c, 7.11, 7.12, 7.13, 7.14, 3alwmTa

7.15,7.16, 7.17 NHANBUAYAbHbIX

P8, Temnbl 8.1, 8.2, 8.3, 8.4, POEKTOB

8.5,8.6 KoHTpoO/IbHas

P9, Tembl 9.1, 9.2, 9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, | PaoboTa

10.4 BbinonHeHne

P11, Temsi 11.1,11.2,11.3 [1- | dK3aMEHALNOHHLI

o/c, 11.4, 11.5, 11.6 MN-o/c, X 3aflaHnn

11.7

P12, Tembl 12.1, 12.2, 12.3,

12.4

P13, Tembl 13.1, 13.2, 13.3,

13.4, 13.5 N-o/c, 13.6

P14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 N-o/c, 14.6
OK 03. NMnaHunpoBatb | P 1, Tema 1.1, 1.2, 1.3 M-o/c, | TecTnpoBaHune
Peann30BbIBaTh 14,15,1.6 YCTHBbI onpoc
cobcTBEHHOE EI%)’/(;reZMIGDI 2.1,2.2,2.3,2.4,2.5| MatremaTudeckui
npodeccnoHasbHoe " P 3, Temu 3.1, 3.2, 3.3 M-o/c, OVNKTaHT
JINHHOCTHOE pasBnTHe, |3 4 NHaomnBuayanbHas
npeaonpunHMNMaTeJlbCKy P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, CaMOCTOATEJIbHA
10 1eATeNbHOCTL B 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | a paboTa
npogeccrnoHanbLHOW 411 lMpenctasneHue
cdepe, ucnonbsosats | PS5, Tembr 5.1, 5.2 pe3ysbTaToB
3HaHWSA No P 6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTUYECKNX
UHaHCOBOI 6.5, 6.6, 6.7 I-0/c, 6.8, 6.9, paboT
rPaMoOTHOCTW B 6.10 M-o/c, 6.11 3awmnTa
PA3NYHbIX P7, Temnl 7.1, 7.2, 7.3, 7.4, TBOPYECKNX
KASHEHHbBIX 7.5,7.6,7.7 M-0/c,7.8,7.9, 7.10 0aboT

M-o/c, 7.11, 7.12, 7.13, 7.14,
CUTyaumax 7.15, 7.16, 7.17 3awuTa

P 8, Temnl 8.1, 8.2, 8.3, 8.4, MHANBUAYaNbHBIX

8.5, 8.6 NMpPoOeKToB

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 | KOHTpOJIbHaA
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P 10, Temsl 10.1, 10.2, 10.3,
10.4

paboTa
BbinonHeHue

P11, Temnbl 11.1, 11.2, 11.3 - 3K3aMeHaLMOHHbI

o/c, 11.4, 11.5, 11.6 M-o/c, X 330aHN

11.7

P12, Temnbl 12.1, 12.2, 12.3,

12.4

P13, Temnl 13.1, 13.2, 13.3,

13.4, 13.5M-o0/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 04. 2(ppekTnBHO P 1, Tema 1.1, 1.2, 1.3 TI1-0/c, | TecTupoBaHue
B3auMogencteosatb u | 1.4, 1.5, 1.6 YCTHbIN onpoc
paboTaTb B EzollcTEZMgl 2.1,2.2,2.3,2.4, 2.5 | MaremaTudeckun
KOJIJIEKTUBE U P 3 Temu 3.1, 3.2, 3.3 M-o/c, ONKTaHT
KOMaHae 3.4 NHaovBmnayanbHas

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CaMOCTOsATe/IbHA

4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | a paboTa

4.11 NMpencrasneHue

P5, Tembl 5.1, 5.2 pe3ynbTaToB

P 6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTUYECKNX

6.5, 6.6, 6.7 IN-o/c, 6.8, 6.9, paboT

6.10 N-o/c, 6.11 3awuTa

P7, Temnbl 7.1, 7.2, 7.3, 7.4, TBOPYECKMX

7.5,7.6,7.7M-0/c,7.8,7.9, 7.10

M-o/c, 7.11, 7.12, 7.13, 7.14, pabot

7.15,7.16, 7.17 3awmTa

P 8, Temsbl 8.1, 8.2, 8.3, 8.4, NHANBUAYaJIbHbBIX

8.5 8.6 NPOEKTOB

P9, Tembl 9.1, 9.2, 9.3, 9.4,9.5 | KOHTpo/bHaA

P 10, Tembl 10.1, 10.2, 10.3, paboTa

10.4 BbinonHeHne

P11, Temw 11.1, 11.2, 11.3 11- 3K3aMeHaUWNOHHbI

o/c, 11.4, 11.5, 11.6 lM-o/c, X 3a4aHun

11.7

P12, Temnbl 12.1, 12.2, 12.3,

12.4

P13, Tembl 13.1, 13.2, 13.3,

13.4, 13.51-0/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 05. OcywecTtBnate | P 1, Tema 1.1, 1.2, 1.3 MM-o/c, | TecTupoBaHune
YCTHYIO 1 nucbMenHyto | 1.4, 1.5, 1.6 YCTHbI onpoc
KOMMYHMUKaLIMIO Ha P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MatemaTuueckmii
rocynapcTBEHHOM E-(;/C.Ti-l\?bl 3.1, 3.2, 3.3 l-0/c ANKTaHT
A3blke Poccumckom 34' ' ! " | NHanBmayanbHas
denepaunm C y4eTom caMoCToATe/IbHa

P4, Tembl 4.1, 4.2, 4.3,4.4,4.5,
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ocobeHHoCTEN
counasibHOro n
KYNIbTYPHOIO
KOHTEeKCTa

4.6, 4.7 l-o/c, 4.8, 4.9, 4.10,
4,11

P5, Tembl 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 T1-0/c,
1.4,1.5,1.6

P2, Temnbl 2.1, 2.2, 2.3, 2.4, 2.5
M-o/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 M-o/c,
3.4

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10,
4,11

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 M-0/c, 6.8, 6.9,
6.10 MN-o/c, 6.11

P7, Temnl 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.7 MN-0/c,7.8,7.9, 7.10
M-o/c, 7.11, 7.12, 7.13, 7.14,
7.15, 7.16, 7.17

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

P9, Temnbl 9.1, 9.2, 9.3, 9.4,9.5
P 10, Temsbl 10.1, 10.2, 10.3,
10.4

P11, Temn 11.1, 11.2, 11.3 -
o/c, 11.4, 11.5, 11.6 l-o/c,

11.7

P12, Temnbl 12.1, 12.2, 12.3,
12.4

P13, Temnl 13.1, 13.2, 13.3,
13.4, 13.5 M-o/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6P 9,
Tembl 9.1, 9.2, 9.3, 9.4,9.5

P 10, Tembl 10.1, 10.2, 10.3,
10.4

P11, Temn 11.1, 11.2, 11.3 -
o/c, 11.4, 11.5, 11.6 l-o/c,

11.7

P12, Temnbl 12.1, 12.2, 12.3
P13, Temnl 13.1, 13.2, 13.3,
13.4, 13.5 M-o/c, 13.6

P 14, Temnbl 14.1, 14.2, 14.3,
14.4, 14.5 M-o/c, 14.6

a paboTa
MpencrtasneHune
pe3ynbTaToB
NPaKTU4YeCKnx
paboT

3awuTa
TBOPYECKUNX
paboT

3awmTa
NWHOWBUNOYAbHbIX
MPOEKTOB
KOHTpoOsbHas
paboTa
BbinonHeHne
9K3aMeHaLMOHHbI
X 3a4aHun

OK 06. lNposaBnaTb
rpaKa4aHCKo-
NaTPUOTUNYHECKYIO

P 1, Tema 1.1, 1.2, 1.3 [l-0/c,
14,15,1.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I-0/c, 6.8, 6.9,

TecTnposaHue
YCTHbIV onpoc
MaTeMaTunyeckunin
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nosnuuio, 6.10 IM-o/c, 6.11 AVNKTaHT
OEMOHCTPUPOBATL P7, Temnbl 7.1, 7.2, 7.3, 7.4, NHaovemayanbHas
0CO3HaHHoe 7.5,7.6,7.7N-0/c,7.8,7.9, 7.10 | camocTosiTeNbHA
noBegeHue Ha ocHoee | f-o/c, 7.11,7.12,7.13, 7.14, s paboTa
TPaANLMOHHbIX 7.15,7.16, 7.17 MpencTaBneHune
obLLLeYenoBeYecKnx P8, Tembl 8.1, 8.2, 8.3, 8.4, pe3ynbTaToB
LLeHHOCTEN, B TOM 8.5,8.6 NPaKTUYECKNX
4nCne ¢ yueToM P14, Tembl 14.1, 14.2, 14.3, baboT
rapMOHN3aLINN 14.4, 14.5 N-o/c, 14.6 3aWmTa
Me>XHaLMOHasIbHbIX 1 TBOPYECKUX
MEeXXPEeJSINTMO3HbIX paboT
OTHOLLIEHUN, 3almnTa
NPUMEHATb NHOVBUAYAJIbHbIX
CcTaHOapThl NPOEKTOoB
AHTUKOPPYMNLNOHHOIO KOHTpoOIbHasA
noseneHus paboTa
BbinosiHeHNne
3K3aMeHaLOHHbI
X 3a4aHun
OK 07. CogencTtBoBaTb [P 1, Tema 1.1, 1.2, 1.3 M-o/c, | TecTupoBaHune
COXPaHEHMIo 14,15,1.6 YCTHbIN onpoc
okpyxatwowen cpeabl, | P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | MaremaTudeckun
pecypcocbepexxeHuto, E-%/C'Tznfbl 31 3.2 3.3 M-ofc, | AUKTAHT
NPUMEHNATbL 3HaHMSA 00 3_4' T "| NHonBuayanbHas
N3MeHeHUn KNnMMaTa, P4 Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | CAMOCTOsATe/IbHa
APUHLMMGI 4.6, 4.7 N-o/c, 4.8, 4.9, 4.10, | A paboTa
bepexnuneoro 4.11 MNpencTtaBneHme
Npon3BOACTBA, P5, Tembl 5.1, 5.2 pe3ynbTaToB
3pPeKTUBHO P 6, Tembl 6.1, 6.2, 6.3, 6.4, NPaKTUYECKUX
[eiicTBOBaTb B 6.5, 6.6, 6.7 l1-0/c, 6.8, 6.9, paboT
ype3Bbl4alHbIX 6.10 M-o/c, 6.11 3awunTa
P7, Temnbl 7.1, 7.2, 7.3, 7.4,
crTyauuax 7.5,7.6,7.7 M-0/c,7.8,7.9, 7.10 | ooPieckix
M-o/c, 7.11, 7.12, 7.13, 7.14, patot
7.15, 7.16, 7.17 3awmTa
P 8, Temsl 8.1, 8.2, 8.3, 8.4, MHANBAYaNbHBIX
8.5, 8.6 NMPOEeKTOB
P9, Temnbl 9.1, 9.2, 9.3, 9.4,9.5 KoHTposbHas
P 10, Temsl 10.1, 10.2, 10.3, paboTa
10.4 BbinonHeHne
P11, Tembl 11.1, 11.2, 11.3 - 3K3aMeHaLUWNOHHbI
o/c, 11.4,11.5, 11.6 MN-o/c, X 3a4aHUN

11.7
P12, Temnbl 12.1, 12.2, 12.3,
12.4
P13, Temnbl 13.1, 13.2, 13.3,
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13.4, 13.5 M-o/c, 13.6
P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 MN-o/c, 14.6

Ke...

6 MK yka3biBaloTca B cooTBeTCcTBUN ¢ PIOC CrO peannsyemon npodeccnn / cneumanbHOCTK
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