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1. TACIIOPT ITPOI' PAMMBI OBIIIEOPA3OBATEJIbHOM JUCIATIIMHBI
MATEMATHKA

1.1. O61acTh NPUMEHEHHS POTPAMMBI

PabGouas mnporpamma wHCHOJB3yeTCS ISl HM3yYeHUs AUCHUIUIMHBI Martematuka mpu
peanuzanuu DenepanpHoro OaszucHoro ydyebHoro rurana B otaeneHun CIIO KpacHomapckoro
¢umuana POY um. I'. B. IInexanoBa no cneruanpHocTd 38.02.01 DkOHOMUKA M OyXTaJITEPCKHMA
y4er (10 oTpacisiM).

[Iporpamma  paspabGorana ¢  yderoM  IlpumepHoil  paboueld  mporpamMMbl
o011eo0pa3oBaTeIbHOM JUCLUIUIAHBI «MaremaTukas» JUISL npodeCCHOHATBHBIX
oOpasoBarenbHbIX opraHuzanuii, yreepxkaeanoir ®I'bOY I10 UPIIO (Ilpotokon Nel4 ot 30
HOs10ps 2022 1.)

1.2. IlpenBapurejibHbIe KOMIETEHIHH, C(POPMHPOBAaHHbIE Yy OOy4YalOIIMXCH /10
HA4YaJ1a u3y4eHHUs JUCHUIINHBI

HO HU3YYUYCHUS OUCHUIUIMHBI CTYIACHT o6na)1aeT SHAHUAMHU, YMCHHUIMU W HABBIKAMU
MNOJIYYCHHBIMU B IMPOLCCCE N3YUYCHUA NUCHUIIIINHBI Maremartuka.

1.3. MecTro y4eOHOH MUCHUIUIMHBI B CTPYKType NPOrpaMMbl IOATOTOBKH
CIeNATUCTOB CPe/IHero 3peHa

O6meoOpa3oBarenbHas IucHUILIMHA «MaTemaTukay SBISETCS 00s3aTENbHOM YacCThIO
o011eo0pa3oBaTeIbHOrO IHKIA O0pa3oBareidbHON mporpaMmbl B coorBercTBUM ¢ PI'OC mo
cnenuanbHocT 38.02.01 DxoHOMMKA M OyXraJITepCKuil y4eT (110 OTpacisim).

1.4. Ileau ¥ IUIAHUPYEMBI Pe3yJILTATHI 0CBOCHHS TUCHHILIAHBI:

1.4.1. Leanb o0meo0pa3oBaTebHONH TUCHHUILIMHBI

Conepxanue mporpaMMbl — 00mieoOpa3oBaTelbHONM  TUCHMIUIMHBI — «MaremaTukay
HalpaBJIEeHO HA JOCTI)KEHUE PE3yJIbTAaTOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBaHusMu OI'OC
COO c yueroMm npodeccronanbHoi HarpasaeHHocTH PI'OC CIIO.

1.4.2. Ilnanupyemble pe3yJibTATbl OCBOEHHUS 00111€00pa30BaTeIbLHONH JUCHUIIJIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO.

B pamMkax nmporpammbl yueOHOM JUCIUTUIMHBI 00yYarOIMMUCS OCBAHBAIOTCS JIMYHOCTHBIE

(JIP), meranpenmetHsle (MP) u mpeameTtHbie pe3yiabTatsl 6a3oBoro yposHs (IIP6) B cooTBeTcTBUM
¢ tpeboBanusamu PI'OC COO.

Koamnl

pe3yJIbTaToB Inanupyemsble pe3yJibTAThl 0CBOCHHS TUCHHUIIMHBI BKJIKOYAKOT

JIP 03 JIyXOBHO-HPABCTBEHHOE BOCHUTAHWE: OCO3HAHUE JYXOBHBIX LEHHOCTEH
poccuiickoro Hapojaa; c(HOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
ATHUYECKOI0 MOBEACHHUS; CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M NMPUHUMATh
OCO3HAHHBIE PEIIECHNUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH; OCO3HaHWE JIMYHOTO BKJaJa B IOCTPOEHHE YCTOWYUBOTO
OyayIIero; OTBETCTBEHHOE OTHOLIICHHE K CBOUM POAMTENSM U (WIH) JPYyTUM
YJleHaM CEeMbH, CO3/IaHHI0 CEeMbU HAa OCHOBE OCO3HAHHOTO MPHUHSITUS
LIEHHOCTE CEMEWHON XHU3HU B COOTBETCTBUM C TPAAULMSIMH HapOAOB
Poccun.

JIP 09 LIeHHOCTb HAay4YHOTO TMO3HaHMA: C(HOPMUPOBAHHOCTH MHMPOBO33PEHHMS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO  pPa3BUTUS HAyKH U
OOIIIECTBEHHON  NpPAaKTUKW, OCHOBAHHOTO  HA  JHMAJOre  KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAaHMIO CBOErO MECTa B TMOJMKYJIbTYPHOM MHpE;
COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATEJIbCKON KYJBTYypbl KakK CpEICTBa
B3aUMOJICHCTBHSI MEKIY JIIOJbMH U MO3HAHUS MHpPA; OCO3HAHHME IIEHHOCTHU
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HaquOﬁ ACATCIBbHOCTH, TOTOBHOCTH OCYWICCTBIATHL IPOCKTHYIO H
HCCICA0BATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MP 01

OBiajieHHe YHUBEPCAIbHBIMY YUYE€OHBIMU [T03HABATEIbHBIMY JICHCTBUAMU:

a) 6azosvle nocuyeckue Oelcmeus. CaMOCTOSTEIbHO (HOPMYyITUpPOBaTh U
aKTyaJIM3upoBaTb  IpoOjeMy,  paccMaTrpuBaTb €€  BCECTOPOHHE;
yCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHMS I CPAaBHEHHMS,
Kjaccu(uKauuu U 00O0OIEHHs; ONpeAessATh LEelu JesATeIbHOCTH, 3a1aBaTh
napamMeTpsl ¥ KPUTEPHH HMX JIOCTH)KEHHUS; BBIBIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUYUS] B PAcCMaTPUBAEMBbIX SBICHUAX; BHOCUTb KOPPEKTHBHI B
JesTeNbHOCTh, OILEHUBATH COOTBETCTBHE PE3YJbTATOB LEISAM, OICHUBATH
PHUCKH IOCIIEACTBUM EATEILHOCTH; Pa3BUBATh KPEATUBHOE MBIIUICHUE IIPU
peLIeHUH KU3HEHHBIX TPo0IeM;

0) bOazosvle ucciredosamenvckue Oelcmeus: BIANECTh HaBBIKAMH Y4eOHO-
MCCIICIOBATENILCKOW W TPOEKTHOH JEATENIbHOCTH, HaBBIKAMH pa3pelIeHuUs
po6JIeM; ClIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSATEIIbHOMY IIOMCKY METO0B
peleHHsI MPAaKTUIECKUX 3a/1a4, IPUMEHEHHUIO PA3IMIHBIX METOAOB TO3HAHMUS;
OBJI/ICHUE BHUJAMHU JEATENbHOCTH 110 IOJIy4YEHHUI0 HOBOTO 3HAHMS, €ro
MHTEPIPETAINY, PEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX
CUTYyallUsX, B TOM YHUCIIE NIPU CO3AaHUU YUYEOHBIX M COLMAIBHBIX MPOEKTOB;
dbopMHupOoBaHHE HAYYHOTO THIA  MBIIUJICHUS, BIAJCHUE  HAYYHOH
TEPMUHOJIOTHEH, KJIIOUEBBIMU TOHATHSMM UM METOJlaMH; CTaBUTb U
(dbopmynrpoBaTh COOCTBEHHBIEC 3a/1a4i B 00pa30BATEIBHON IEATEILHOCTH U
KHU3HEHHBIX CUTYyalUsX; BBIABIATh IPUYMHHO-CIEJCTBEHHbIE CBSI3U U
aKTyaJIM3MpOBaTh 3a/ady, BBIIBUTATh THIIOTE3Y €€ pPEUICHHS, HAXOAWUTh
apryMeHTBbI JJ1s J0Ka3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a71aBaTh MapaMeTphbl U
KPUTEPUH PEIICHUS; aHAIM3UPOBaTh MOJYUYEHHbIE B XO/€ PEIICHUs 3aJauu
pe3yabTaThl, KPUTUYECKA OIEHUBATH MX JIOCTOBEPHOCThH, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHUSX; JlaBaThb OLEHKY HOBBIM CHTYaIUsIM,
OLIEHHUBATh IPUOOPETEHHBIN OMBIT; pa3padaThIBaTh IIAH PELIEHUS MPOOIEMbI
C YYETOM aHaJIN3a UMEIOIUXCS MaTepUAIbHBIX U HEMaTepHUaIbHbBIX PECYPCOB;
OCYIIECTBIISITh IIEJCHANIPABICHHBI TIOUCK TIEPEeHOCca CPEICTB M CIOCOOOB
JeWcTBUS B NPOQPECCUOHATBHYIO Cpely; yMeTh NEepeHOCUTh 3HaHUSA B
MO3HABATENBHYI0 M TPAKTUYECKYIO0 OOJIACTH JKU3HEICSATEIHLHOCTH, yMETh
MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001aCTeH; BBIIBUTaTh HOBBIE
UJeH, TpeiaraTh OPUTHHAIBHBIC TTOIX0/IbI U PEIICHUS; CTaBUTh MPOOIIEMBI
¥ 33/1a4M, JOMYCKAIOIIUe albTePHATUBHBIC PEIICHUS;

8) paboma ¢ ungopmayueti: BIaJIeTh HABBIKAMU MOJYUYEHUSI HHPOPMALIUU U3
MCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH MOUCK, aHAIIU3,
CHCTEMATH3aIHI0 ¥ HHTEPIIPETANNIO HH)OPMAIIH pa3INIHBIX BUIOB U (OPM
MPEJCTAaBICHNS; CO3/1aBaTh TEKCThl B pPAa3IMYHbIX (QopMarax C ydeToM
Ha3zHa4YeHUs] MH(OpMAIMN W TENEeBOW ayIUTOPHH, BBIOMpAs ONTHMAIBHYIO
dbopMy TpeaCTaBICHMS W BHU3yaJM3alldM; OLEHMBATh JOCTOBEPHOCTb,
JETUTUMHOCTh WH(OpPMAIMU, €€ COOTBETCTBHE MPABOBBIM W MOPAIBHO-
TMYECKUM HOPMaM; HCHOJb30BaTh CpPEACTBA HH(MOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B peleHuH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aIlMOHHBIX 33]a4 ¢ cOOI0AeHneM TpeOoBaHUM
OPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THUTHUEHBI, pPeCcypcocOepexeHHUs,
MPAaBOBBIX M ITHYECKUX HOPM, HOPM HH(POPMALMOHHON O0€30IacHOCTH;
BJIAJETh ~ HAaBBIKAMH  pPACNO3HABaHWS W  3amUTHl  WH(pOpMaImw,
MH(POPMALIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

MP 02

OBl1ajicHHE YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH JIEHCTBUSIMH:

a) obOweHue: OCYUIECTBISATh KOMMYHHUKAIlMd BO BceX cdepax KU3HU;
pacro3HaBaTh HeBepOaJbHBIC CpEJCTBA OOIMICHUS, IOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOH(IMKTHBIX CUTyalUi
W CMATYaTh KOH(MIWKTHI; BIAJCTh PA3TUYHBIMU CIOCOOAMM OONICHHS |

ctp. 5u3 51




B3aMMOJCHCTBHUSA; APIryMEHTHUPOBAHHO BECTH JUAJIOT, YMEThb CMAr4arhb
KOH(UIMKTHBIE CUTYallMH; Pa3BEpHYTO M JIOTUYHO H3JaraTb CBOIO TOUKY
3pEHUs C UCIOJIb30BAHUEM S3BIKOBBIX CPENICTB;

0) cosmecmuas desmenbHOCMb. TIOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ MHIMBHMIYyaJdbHON pabOThl; BBIOMpATh TEMAaTUKy M METO[bl
COBMECTHBIX JCHCTBMIM C YYETOM OOIIMX MHTEPECOB U BO3MOYKHOCTEU
KQKJOro 4ieHa KOJUIEKTHBA; IPUHUMATh LEIM COBMECTHOM IEATECIBHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATh [JEHCTBHUA 10 €€ JIOCTUKECHUIO:
COCTABJIATh IUIAH JEWCTBUHM, pacHpeneisaTb pPOJIM C Y4E€TOM MHEHHUM
YYaCTHMKOB, OOCYXKJaThb pe3yJbTaThl COBMECTHOW: pabOThI; OLIEHUBATh
KauecTBO CBOETO BKJIAJIAa M KAYKJOI0 yYaCTHUKA KOMaH/Ibl B OOIINI pe3ybTaT
0 pa3pabOTaHHBIM KPUTEPUsSM; IpellaraTb HOBBIE IPOEKThI, OLEHUBATH
UJeu C NO3ULHH HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;
KOOPAMHUPOBATh U BBIIIOJIHATH pAOOTY B YCIOBHUSX PEATIbHOIO, BUPTYaJIbHOIO
U KOMOMHHPOBAaHHOTO B3aWMOJICHCTBHS;, OCYIIECTBISATh IO3UTUBHOE
CTPaTErMYeCKOE MOBEACHHUE B PA3JINYHBIX CUTYALMAX, IPOSIBIATH TBOPYECTBO
1 BOOOpaykeHHe, ObITh HHUIIMATUBHBIM.

MP 03

OBjajieHue YHUBEPCAIIbHBIMU PEryISTUBHBIMU JEHUCTBUIMMU:

a) camoopzanuzayus: CaMOCTOSTENIBHO OCYIIECTBIISATh I103HABATEIbHYIO
NeSTEeNbHOCTh, BBIABIATH IMPOOJIEMBI, CTaBUTh H  (OPMYIHPOBATH
COOCTBEHHBIE 3a/aud B 0Opa30BaTENIbHOW JEATENBHOCTH U KU3HEHHBIX
CUTYaIHsX; CAMOCTOSATEIBHO COCTABIIATH IJIAH PEUICHHUS IPOOIIEMBI C yYETOM
UMEIOIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH W INpEANOYTCHUH;
JaBaTh OI[CHKY HOBBIM CUTYAIUSIM; PACIIUPATh pAMKH Y4€OHOTO ITpeMeTa Ha
OCHOBE  JIMYHBIX  NPEANOYTEHHH;  JenaTh  OCO3HAHHBIM  BBIOOD,
apryMEeHTHpOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a pEIICHUE; OICHUBATh
MPUOOPETEHHBIM OMBIT; CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO
HIMPOKOM SPYAMLINYU B Pa3HbIX 00JIACTSIX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOU
o0Opa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) camoxonmpo.b: 1aBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHBbI
B JIECSTEIbHOCTb, OLIEHMBAaTh COOTBETCTBHE pE3YJbTAaTOB LENSIM; BIAJAETh
HaBbIKAMU TI03HABaTEeNbHOW pe(IeKCUH KaK OCO3HAHHS COBEpIIAeMbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOIECCOB, MX PE3YyJbTaTOB W OCHOBAHWII;
UCIOJIb30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKU CUTYalluH, BEIOOpa BEPHOTO
pEeIIeHNUs; YMETh OIIEeHUBAaTh PUCKU 1 CBOEBPEMEHHO MPUHUMATh PEIICHHUS 10
UX CHWKEHUIO;

8) IMOYUOHANLHLIL UHMENNEKm, NPeonoaazaryuti CHOPMUPOBAHHOCIb.
CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHME, BUIETHh HampaBlCHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIbHON
cdeprl, ObITh yBEpeHHBIM B ce0e; CaMOpPEryJHpOBaHHUS, BKIIOYAIOILETO
CaMOKOHTpPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHHE,
CMOCOOHOCTh a/IalTHPOBATHCS K SMOLIMOHATIBHBIM U3MEHEHHUSAM U TPOSIBIIATH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAILUH, BKIIOYAIOIIECH
CTpPEMJIEHHE K AOCTM)KEHMIO LIEIM U YCIEXY, ONTUMH3M, HHULIUATUBHOCTD,
yMEHHE JeWCTBOBaTh, HCXOAS M3 CBOMX BO3MOXKHOCTEW; SMIIaTUH,
BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE APYTHUX,
YUYUTBIBATh €r0 MpPH OCYUIECTBIEHUHM KOMMYHHUKALIUH, CIIOCOOHOCTH K
COUYBCTBHIO U CONEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOUYAIOLINX
CIIOCOOHOCTh BBICTpAauBaTh OTHOILEHHS C APYTMMH JIIOJbMH, 3a00TUTHCA,
MPOSIBJISITh UHTEPEC U pa3periaTb KOH(IUKTHI,

2) npunamue cebs u Opyeux Jnrooeli. TIPUHUMATh ceOs, TIOHWMash CBOHU
HEJOCTaTKU M JIOCTOMHCTBA; NPUHUMATh MOTUBBI U apryMEHTBHI JIPYrHX
JIoAed IpU aHaJIu3€ Pe3yJIbTaTOB JIEATEIbHOCTH; IPU3HABATh CBOE MPABO U
MPaBo APYTHUX JIOACH Ha OMMOKH; pa3BUBATh CIOCOOHOCTH MOHUMATh MHP C
MO3MIIMU IPYTOr0 YEI0BeKa.
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ITP6 01

Bianenne Mmerogamu 10Ka3aTeNbCTB, AITOPUTMAMU PELLICHU 3a7a4; YMEHUE
(bopMyIHpOBaTh ONPEICICHUS, AKCUOMBI M TEOPEMBI, MPUMEHSITh WX,
IIPOBOJMTD T0KA3aTEJIbHBIE PACCYKICHHMS B XOJ/I€ PELICHUS 3a1a4

I1P6 02

YMeHue onepupoBaTh NOHATUSAMHE: CTETIEHb YKCIIa, JIoTapu(M duciia; yMeHue
BBINOJIHATh BBIYMCICHUE 3HAYEHUH M IpeoOpa3oBaHUs BBIPAXKEHUN CO
CTeTEHSAMH M Jorapupmamu, mpeoOpa3oBaHUs APOOHO-PALMOHATBHBIX
BBIPAYKECHU I

I1P6 03

YmMmenue ONCprupoBaTh IMOHATUAMU: PALUOHAJIBHBIC, HWPpPALUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILICCKI/Ie, TPUTOHOMETPUUCCKHUE
YpPaBHCHHA U HCPABCHCTBA, X CUCTCMbI

I1P6 04

YMeHue omnepupoBaTh TMOHATUAMU: (YHKLHMSA, HENpepbiBHAS (QYHKIHS,
MIPOU3BOJIHAS, TIEPBOOOPA3HASI, OTPECIICHHBI HHTETPAT, YMCHHE HAXOIHUTh
IIPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIIMMA, HCIIOJIb3YS CIIPABOYHbIE MaTepUAIIbL;
HCCIIEIOBATh B IPOCTEUIINX CITydasx GYHKIIMH HA MOHOTOHHOCTh, HAXOJHTh
HauOoJbIINEe W HaWMEHbIIME 3HadeHHs (YHKUUN; CTPOUTH Tpaduku
MHOTOYJIEHOB C MCIOJIb30BAaHUEM alllapara MaTeMaTHUYeCKOTo AaHajau3a;
MPUMEHITh TPOU3BOAHYIO TpPU pEUIeHHHM 3a7ady Ha JBIDKEHHUE; pellaTh
MPAaKTUKO-OPUEHTUPOBAHHBIC 33Jladyd HAa HauOOJIbIINE W HAMMEHBIINE
3HAUYEHUS, HA HAXOXKICHHUE MyTH, CKOPOCTH U YCKOPEHUs

I1P6 05

YMeHue oneprupoBaTh NOHATUSIMH: PallMOHAIbHAS (YHKIIHS, TTOKa3aTeIbHAS
byHKIHS, CTEeTNeHHast byHKIHS, JorapupmMuuecKas byHKIHS,
TPUTOHOMETPUYECKHE (YHKIHMH, OOpaTHbIe (DYHKIMH;, YMEHUE CTPOUTH
rpadUKd M3YYCeHHBIX (QYHKIMW, HUCIONB30BaTh TpadUKU MPH H3YYCHUU
MPOLIECCOB M 3aBUCHMOCTEH, MPU PEIICHWH 337ad W3 JPYTHX Y4eOHBIX
NpEeIMETOB M 33aJad W3 PEAIbHOW KM3HH, BBIpaXaTh (OpMyIaMu
3aBHCHMOCTH MEKY BETUIHHAMUA

ITP6 06

YMeHue pemiaTh TEKCTOBbIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
IIPOLIEHTHI, I0JIU U YaCTH, Ha IBUJKEHUE, padOTy, CTOUMOCTb TOBApOB U YCIIYT,
HQJIOTH, 33Jayd M3 OO0JIACTM YHpPaBICHHUS JIMYHBIMH U CEeMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHHUS, YPaBHEHHS, HEpPaBEHCTBA U HX
CUCTEMBI II0 YCJIIOBHMIO 3aJayd, MCCIEN0BATh IIOJIyYCHHOE pEIICHUE U
OLICHUBATh MIPaBAON0I00HOCTh PE3yIbTATOB

ITP6 07

YMeHue omnepupoBaTh MOHATHUSAMHU: CpelHee apudmeTrnyeckoe, MeaHaHa,
HauOoJIbIllee W HAWMMEHBIIEe 3HAYCHHs, pa3Max, IUCIEpPCHUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE W3BJIeKaTh, HHTEPIPETUPOBATH
nH(pOpMaIno, MPEACTABICHHYIO B TaOnHIlaX, Ha Iuarpammax, rpadukax,
OTPa)KaroIllyl0 CBOWCTBA peaJbHBIX IMPOIECCOB M SIBICHUM; MPEACTABIATh
uHpopMalMI0O C TMOMOHIbIO TabiWIl M JAMarpaMM;  HMCCIeA0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C TMPUMEHEHUEM TrpaPuIecKux
METOJIOB U 3JIEKTPOHHBIX CPEJICTB

ITP6 08

YMeHue onepupoBaTh MOHATUSAMU: CIyYaiHbII ONBIT U ClTyyailHOE COOBITHE,
BEPOATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
HCIOJIb30BaHUEM TPaPUUECKUX METOJIOB; MIPUMEHATH (DOPMYJIIbI CIOKEHHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKTbl U (QOPMYJBl IpH
pelIeHNH 3a/1a4; OL[EHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMM, YMEHHE HPUBOJUTH MPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YKCEN B IPUPOTHBIX U OOIECTBEHHBIX SIBICHUSIX

I1P6 09

VYMeHue  omepupoBaTh ~ MOHATHUSAMU:  TOYKA, MOpsMas,  IUIOCKOCTb,
NPOCTPAHCTBO,  JBYIPaHHBIA  yroji,  CKPEUIMBAIOIIMECS  IpSIMBIE,
HapaieTbHOCTh M MEPIICHTUKYIISIPHOCTD MPSMBIX ¥ ITIOCKOCTEH, YTOJI MEXITy
HPSMBIMH, YTOJ MEXKIY MPSIMOU M TUIOCKOCTBIO, YOI MEXKIY IJIOCKOCTSIMH,
paccTosiHUEe OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIYy HPSMbBIMH,
pacCTOsTHUE MEKAY TIOCKOCTSIMH; YMEHHUE HCIIOIb30BaTh IIPH PELICHUH 314
u3y4yeHHbIe (aKThl U TEOPEMBI IUNITAHUMETPUH; YMEHUE OLICHHBATH pa3Mephbl
00BEKTOB OKPYIKAIOIIET0 MUPa
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ITP6 10

YMeHnue onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK, CEY€HHE MHOTOTPAHHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, ¢Gurypa M MOBEPXHOCTh
BpallleHUs, IWIMHIpP, KOHYC, Iap, cdepa, cedeHuss (QUIypbl BpalleHHUS,
IUIOCKOCTB, Kacarommasicsi cepbl, HIUIMHIPA, KOHYCa, IIOIa(b TOBEPXHOCTH
MUpaMHJIbl, TPU3MBI, KOHYCa, LWIMHJIpA, IUIOWAAb cdepbl, o0beM Kyoda,
IPSIMOYTOJIBHOIO  MapajljiesienuIeaa, NUpaMUAbl, NPU3MblL, LWIMHJIpA,
KOHycCa, IIapa; yMEHHE H300pakaTb MHOTOIPAaHHUKM M TOBEPXHOCTH
BpAILIEHUs, UX CEYEHMs OT PYKH, C IIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHUE PAaCIO3HABAaTh CUMMETPHIO B IIPOCTPAHCTBE;
yMEHHE pacro3HaBaTh MPaBUJIbHbIC MHOTOTPAHHUKH

ITP6 11

YMeHue onepupoBaTh HNOHATUSMHU: JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIC
¢urypsl B  TPOCTPAHCTBE; HCIOJIH30BaTh  OTHOLICHHE  IUIOMIA/CH
MOBEPXHOCTEH U 00HEMOB MOI00HBIX (PUTYp TpU pellIeHUH 3a1a4

I1P6 12

YMeHHe BBIYUCIATh T€OMETPUYECKUE BEIUYMHBI (IJIMHA, YTOJ, IJIOIIA[b,
00beM, MIIOLIAAb OBEPXHOCTH ), UCTIOJIB3Ys M3yUeHHbIE (DOPMYJIIBI K METOIbI

I1P613

YMeHue onepupoBaTh IMOHATHSAMH: NPSMOYTOJbHAS CUCTEMA KOOPJMHAT,
KOOpAMHATBI ~ TOYKH, BEKTOpP, KOOpPAMHATBI  BEKTOpA, CKaJSIPHOE
MPOU3BEIICHUE, YIOJl MEXKJYy BEKTOpPAMH, CyMMa BEKTOPOB, MPOU3BEIICHHUE
BEKTOpa Ha YHUCJIO; HAXOIUTH C MIOMOIIBIO U3YYEHHBIX (POPMYII KOOPAUHATHI
CEepEeaUHbI OTPE3Ka, PACCTOSIHUE MEXKAY JBYMSI TOUKAMHU

I1P6 14

YMeHue BbIOMpaTh MOIXOAALIMM M3yUeHHBIH METOJ Ul pEelIeHUs 3a/auH,
pacro3HaBaTh MaTeMmaThdyeckue (aKThl W MaTeMaTHYECKHEe MOJEIH B
IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE; YMEHUE MPHUBOAUTH
IIpUMEPbl  MAaTEMATHYECKUX  OTKPBITUM  POCCUHCKOM M MHPOBOHU
MaTEeMaTHYECKON HAyKH

Ocoboe 3HaueHue qUCUUIUIMHA UMeeT npHu GpopmupoBanuu OK.
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OO011ue KOMIeTeH NI

IInanupyemsle pe3yjbTaThbl 00y4eHH

Oo0mue

I[ncumumﬂapnme

OK 01 Bpei6upathb crmocoObl pemeHus
3aja4d MpoQecCuOHaATBHOM

eI TeIbHOCTH TPUMEHHUTEITHHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYyAY,
MacTepcTBa, TPY10JIt00ue;

OCO3HAaHHUE DL CHHOCTH

-  TOTOBHOCTb K  aKTHBHOM  JEITEIILHOCTH
TEXHOJOTHYECKOM M COLUMAJIbHOW HAIIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATH, IUIAHUPOBATH U
CaMOCTOATENIBHO BBINIOJIHATH TAKYIO IESITEIBHOCTD;

- HHTEpEeC K pa3IudHbIM cepam nmpodhecCuoHaTBHOM
eI TeIILHOCTH,

OBirageHue YHUBEpCaJIbHbIMU
[MO3HABaTEILHBIMA JIEHCTBUAMU:

a) 0a30BBIC JIOTUYECKHE ICHCTBUS:

dbopMyupoBaTh u

y4eOHBIMU

- CaMOCTOSITEIBLHO
AKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBI TPHU3HAK WIIH|
OCHOBaHHUSI JJIi CpPaBHEHHS, KJIacCUPUKaUU WU
0000IICHHS;

- ONpeAeNiaThb ILeNH JIeATeNbHOCTH, 3a]1aBaTh
apamMeTpbl U KPUTEPUU UX JTOCTHIKECHHUS;

- BBIABISITh 3aKOHOMEPHOCTH M MPOTHBOPEYUS B
[pacCMaTpPUBAEMBIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTD, OIEHNUBATH
COOTBETCTBHUE PE3yJIbTATOB IIEJISIM, OIICHHBATh PHUCKH|
MMOCIIEACTBUN NeITEIbHOCTH,

- Pa3sBUBATh KPCATHBHOC MBIINUJICHUC TIPpHU PCHICHUH

-BJIAJICTh METOJIaMH JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHHUS 3a/1a4;
yMeHue (JOpMyINPOBATh ONPEAETICHUS, AaKCHOMBI H TEOPEMBI,
[PUMEHSATH UX, IPOBOJIUTH J0Ka3aTeIbHbIE PAacCy>KACHUS B X0/1€
[pEeILICHHS 3a/1a4;

- YMETh ONEPUPOBATH MOHATHIMHU: CTETIEHb YUCIIA, JJOTapupM
UKCIIa; YMEHUE BBIOTHATH BHIUMCICHUE 3HAUYCHUN U
npeoOpa30BaHuUs BEIPAKEHHUN CO CTETICHSIMHU U JiorapudmMamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BEIPAKCHUH;

- YMETh OIIEPUPOBATh NOHATHUSMU: PallMOHAIIBHBIC,
MppaloOHaIbHbIE, TIOKA3aTeIbHbIC, CTCTICHHBIC,
morapuMudecKe, TPUrOHOMETPUYECKIE YPAaBHEHHS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATHIMHU: (DYHKIHS, HETIPEPhIBHAS
(yHKIMS, TPOU3BOIHAS, IEPBOOOpA3HAas, ONPEACTICHHBIN
MHTETPaJ; yMETh HaXOAUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(YHKIIMH, HCTIONTB3YSI CIIPABOYHBIE MAaTEPHAIIBI; UCCIIETOBATH B
MPOCTEHIINX CIydasxX (YHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HanOOJIbIINE M HAUMEHbIINE 3HaYeHUs (YHKINN; CTPOUTh
rpadMKyi MHOTOYJICHOB C HCIOJIb30BAHUEM arlapara
MaTeMaTHYECKOro aHAJIN3a; IPUMEHSTh IPOU3BOIHYIO MTPH
[PEILICHIH 3a/1a9 Ha BM)KEHUE; PEIIaTh MPAKTHKO-
OpPUEHTHPOBAHHBIE 32/1a4H HA HANOOJIBIITNE U HANMEHBIINE
BHAYCHUSI, HA HAX0XKJICHUE IIYyTH, CKOPOCTH U YCKOPEHHST,

- YMETh ONIEPUPOBATH TIOHATHIMH: PallMOHATbHAS (QYHKIIHS,
oka3zaTenbHast QyHKIMS, cTereHHast QyHKIM, Jorapupmuyeckast

PKH3HCHHBIX HpO6J'IeM

(yHKIMS, TPUTOHOMETpUYECKUEe PYHKIINHU, 0OpaTHbIE (QYyHKIUH;




0) 0a30BBIC UCCICAOBATEIBCKUEC NCHCTBUS:

- BJIQJICTh HABbIKAMU Y4E€OHO-HCCIICIOBATEIbCKON U
[POCKTHOMN JIEATCIIbHOCTH, HaBBIKAMH Pa3peIICHUS]
po0Jem;

BBISBJISTh PUYUHHO-CJICJACTBCHHBIC CBS3U H
AKTyaJIM3UPOBaTh 3ajady, BBIABUIATH THIIOTE3y €€
[pCIICHNs, HAXOJUTh apPTyMEHTHI JIJIS JIOKa3aTeIbCTRA|

CBOUX yTBep)K[[eHI/If/'I, 3a1aBaTb IMAapaMCTPbl U

KPUTEPHU PELICHHUS;

AHAJIIM3UPOBATH IIOJYUYCHHBIC B XOAC PCIICHHA

3ada4yn pe3yJbTaTbl, KPUTHUYCCKHW OLCHUBATH UX|

JIOCTOBCPHOCTb, IMPOTHO3UPOBATH H3MCHCHHUC B

HOBBIX YCJIIOBUX,

-- YMCTb IICPCHOCUTHL 3HAHUWS B IMO3HABATCIIbHYIO U
[IPAKTUYCCKYIO obnactu KU3HCOACATCIIBHOCTH,

YMCTb HUHTCIPpUPOBATH Pa3HbIX

3HaHUA U3
MpEeAMETHBIX 00JIaCTEH;

BBIABUT'AaTh HOBBIC niaeu, npeajaraTtb

OPUTMHAJIbHBIC MTOAXOAbl U PCIHICHU A,

it CITOCOOHOCTBH ux HUCIIONB30BAHUSA B

[MO03HABATEILHOM 1 COIMAIbHOMN IMPAKTHUKE

YMEHHE CTPOUTH Tpa(uKu N3ydeHHBIX (DYHKIIHIA, HCTIOIB30BaTh
rpaduKy MpU U3YYSHUH TPOLIECCOB U 3aBUCHMOCTEH, IPH
[pEILICHUH 3324 U3 APYTHX YUEOHBIX IPEIMETOB H 3a/1a4 U3
[peaibHOM >KU3HU; BBIpaXkaTh (POPMYJIaMHU 3aBUCUMOCTH MEXTY
BEJINYMHAMU;

- YMEThb PelIaTh TEKCTOBBIE 3374l Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[POLICHTHI, J0JIM ¥ YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH, 33/1a41 U3 00JIaCTH YIPaBJICHUS
ITUYHBIMU M CEMEHHBIME (DUHAHCAMU); COCTABIISTH BHIPAKECHUS,
yPaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4H,
MICCJIEZIOBATD [TOJIyYEHHOE PEIICHNE U OLIEHUBATh
[IPaBI0II0I00HOCTb PE3yJIbTAaTOB;

- YMETb ONIEPUPOBATH MOHATHAMMU: CpeHEe apu(PMETHUECKOE,
MesnaHa, HauOoJIblllee M HaMMEHbIIee 3HAYeHUs, pa3Max,
ncriepcus, CTaHAapTHOE OTKIOHEHHE YUCIIOBOro Habopa; yMeTh
M3BJIEKaTh, MHTEPIPETUPOBATh MH(DOPMALIHIO, TPEICTABICHHYIO B
TadiauIax, Ha quarpaMmax, rpadukax, oTpaxaronryro CBOHCTBa
[pEAJIbHBIX MTPOLIECCOB U ABJICHUH; PECTABIATH HH(OPMALIUIO C
[TOMOIIBIO TAOJUI] ¥ JUarpamMMm; UCCIe0BaTh CTATUCTUUECKHE
TaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpadUuecKuX METO/I0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH MOHATUAMU: CIIy4alHBII OIBIT U CIIy4aliHOE
COOBITHE, BEPOSTHOCTD CITy4aHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSTHOCTb C MCIIOJIb30BaHUEM T'papUUECKUX METO0B;
[IPUMEHSTH (POPMYJIbI CIIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU PELLICHUH 3aay;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJINYMHAMH; YMEHUE MPUBOJAUTH TPUMEPHI
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[POSIBJICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
0OI1IECTBEHHBIX SBIICHUSX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMast, TNIOCKOCTb,
[IPOCTPAHCTBO, ABYI'PAHHBIN YIoJl, CKPELIUBAIOLIUECS IPSIMBIE,
apaJIeIbHOCTh U NEPIEHAUKYISIPHOCTD NMPSIMBIX U INIOCKOCTEH,
[yTOJI MEXIY IPSAMBIMHU, YTOJI MEX]y IPSIMOI U IJIOCKOCTBIO, Yol
MEKY IUIOCKOCTSIMH, PACCTOSHUE OT TOUKH JI0 IUNIOCKOCTH,
[paccTOsIHUE MEXAY IPSMBIMU, PACCTOSIHIE MEXY TUIOCKOCTSIMU;
YMEHHE MCII0JIb30BaTh MPH PEIICHUH 33j1a4 U3yYeHHbIE (DaKThI U
TeOpEMBI IUNITAHUMETPUHN; YMEHHUE OIICHUBATh pa3Mepbl 0O BEKTOB
OKPY’KaIOIIETo MUPA;

- YMETh ONEPUPOBATH MOHATHIMH: MHOTOIPAaHHHK, CEUCHUE
MHOTOrpaHHMKa, Ky0, mapajuienenumnes, npusMa, NupamMmua,
(burypa 1 noBepXHOCTb BpallleHHs, WINHAP, KOHYC, 1map, cdepa,
ceueHMsl (pUrypsl BpallleHus, IJI0CKOCTb, Kacaromasics chepsl,
[JIMH/Ipa, KOHYCa, IUIO0IIA/lb TIOBEPXHOCTH MUPAMUJBI, IPU3MBI,
KOHYyCa, WINHApPA, II0Mmaas chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeeNnIe/1a, TAPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCa, [apa; yMEeHHe n300pakaTh MHOTOTPaHHUKU U
MMOBEPXHOCTH BPALICHHUS, HX CEYCHUS OT PYKH, C TIOMOIIBIO
YEepPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATh
NpaBUJIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEpPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIE30BaTh OTHOIICHUE
rIoaiel moBepxHocTel 1 00bEMOB MOIOOHBIX (UTYp TpU

[pEIICHUH 3a]1ay;
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- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JJIMHA, YIoJ,
[UI0I1a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIB3YS N3yUYCHHBIE
(hOpMYJIBI 1 METOJIBI;

- YMETb ONIEPUPOBAThH MOHATHIMU: IPIMOYTOJIbHAs CCTEMa
KOOPJIMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEIEHHUE, YTOJ MEXTY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOIIBIO N3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[paCCTOSIHUE MEXY IByMSI TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINI U3yUEHHBIH METOJ 1JIsl PELICHUS
3aauu, pacro3HaBaTh MaTeMaTHYeCKHe (aKThl 1 MaTEMATUIECKHE
MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
YMEHHE PUBOIUTH IPUMEPHI MATEMaTUYECKHX OTKPBITHI
[POCCUIICKON M MUPOBOM MaTeMaTHUECKOM HayKH.

- YMETb ONEPUPOBATH MOHATHSIMU: OIIpeJIeIEHUE, aKCHOMA,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, 10KA3aTeIbCTBO,
[paBHOCHIIbHBIE ()OPMYITHMPOBKH; YMEHHE (HOPMYITHPOBATH
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKJIEHUE, IPUBOIUTH
[IpUMEpPbI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/
MaTeMaTHYeCKON MHAYKLUNU; TPOBOAMUTD JJOKa3aTeNIbHbIE
[pacCyXICHUsI IPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[IPABUJIBHOCTD PacCyXICHUM;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOXKECTBO,
oIepaly HaJl MHOXKECTBAMH; YMEHHUE UCIO0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyisi ONUCaHHsI peasIbHBIX MTPOLIECCOB U
SIBJICHUI TIPU PEILIeHUH 3aa4, B TOM YHCIIE U3 APYTUX Y4eOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 33aBaTh U OMKCHIBATh Ipadbl
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[Pa3IMYHBIMU CIIOCOOAMU; MCTIONIB30BaTh rPpadbl MIPHU PELICHUN
3asay;

- YMETh CBOOOHO ONIEPUPOBATH MOHATHIMHU: COYETAHUE,
[epPEeCTaHOBKA, YMCIIO COYETAHHM, YUCIIO MEPECTAHOBOK; OMHOM
HproTOHA; yMeHHEe TPUMEHATh KOMOMHATOPHBIE (PaKThl U
[paccy X AeHUs Il pelIeHus 3a/1ay;

-YMETh ONEePUPOBATh MOHATUSMU: HATYpPaJIbHOE YUCIIO, IIeJI0e
YKCIIO0, OCTATOK 110 MOAYJIIO, PalluOHAJIEHOE YHUCIIO,
MppaLOHAIBHOE YUCIIO, MHOXKECTBA HATYPAJIbHBIX, LEIBIX,
[PAallMOHAJIbHBIX, I[GIZCTBI/ITGJIBHBIX YUCCJI; YMCHUC HUCII0JIL30BATh
IMPU3HAKH OCIUMOCTH, HauMEHBIINN O6HII/II>1 ACJIIUTEIIb U
HavMeHbIIIee 00111ee KpaTHOe, aropuT™ EBKiIMAA npu peleHnu
3a/iad; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHUCTEMaMH
CUHCIICHHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTETICHD C IEJIBIM
MoKa3aTesieM, KOpeHb HaTypalbHON CTETIEHU, CTETIEHb C
[PAllMOHAJIbHBIM ITOKAa3aTCJICEM, CTCIICHDL C I[CflCTBI/ITGJH:HBIM
(BEIIECTBEHHBIM) TMIOKa3aTeeM, JIoTapu(M 4Kciia, CHHYC, KOCHHYC
1 TAHTEHC TIPOM3BOJILHOTO YHUCIIA;

- YMCTb OIICPpHUPOBATH MOHATUAMM: TOXKIACCTBO, TOKIACCTBECHHOC
npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U
HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHUW, HEPABEHCTB U CUCTEM,
[palliOHAIbHBIE, UPPALIMOHATILHBIE, IOKA3aTeIbHbIE, CTEIICHHBIE,
morapudmuueckue, TPUTOHOMETPUYECKUE YPaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI; YMEHUE pPEIIaTh YPaBHECHUA, HEPABEHCTBA
1 CUCTEMBI C IIOMOIIBIO PA3JIMYHBIX [IPUEMOB; PEIIaTh YPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C ITApaMETPOM; IIPUMEHATH YPaBHEHUS,
HCPaBCHCTBA, UX CUCTEMBI JI PCUHICHUA MaTEMAaTHYCCKUX 3a/1a4 U
Bajiad U3 pa3uYHBIX 00JIaCTe HayKU U peaabHOU KHU3HU;
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-yMeTb CBOOOIHO OTMIEpUPOBATh MOHATUSAMU: IpauK QyHKIHUH,
oOpaTHast pyHKIUSA, KOMIO3ULUS GYHKINH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKLHUS, CTENeHHAs: (YHKIHSA C IETBIM
oKa3aTeseM, TPUrOHOMEeTpUuYecKkue GyHKINN, 0OpaTHbIE
TPUTOHOMETpHYECKHe (PYHKINH, TOKa3aTebHas U
imorapudmudeckas GyHKIIMH; YMEHHE CTPOUTH TpaduKu HyHKIIHH,
BEHITIOJTHSATH MPeoOpa3oBaHust rpauKoB QyHKIIHIA;

[YMEHHE MCII0JIb30BaTh rpaduku GyHKIMN JJIs U3YUESHUS
[TPOIIECCOB M 3aBUCUMOCTEH MPH PEILICHUH 33/1a4 U3 IPYTHX
[Y9€OHBIX IPEMETOB U U3 PEATbHON KU3HU; BHIPAKATD
(hopMyaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

YMEHHE CBOOOTHO OIIEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
MEePUOANYHOCTD (DYHKIIMU, OTPaHUYCHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (YHKIIUU, HAUOOJbIIIee U
HauMEHbIlIee 3HaYeHHs (PYHKIIMH Ha TPOMEXKYTKE; YMEHHE
[IPOBOJAUTD UCCIEOBaHUE (PYHKIINH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA M rpaduKu QyHKITUH JIIs
[peIeH s ypaBHEHH, HEpAaBEHCTB U 33/1a4 C TapaMeTpaMH;
300pakaTh HA KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U X CHCTEM;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTb,
apupMeTHUecKas IPOrpeccHsi, FeOMeTpHUECcKasi MporpeccHs,
0eCKOHEUHO yObIBaroIasi FeOMETpUYecKas Iporpeccus; yMeHue
3aaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOILBIO
[PEKYPPEHTHBIX POPMYJT;

- YMETh ONEPHPOBATH TOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMITTOTHI Tpaduka GYHKINH, IepBast U BTOPAst MPOU3BOIHAS
(yHKIIMU, T€OMETPUYECKHUM U (PU3HUECKUN CMBICT POU3BOAHOM,
nepBooOpa3Hasi, OnpeesIeHHbIN HHTErpall; YMEHHE HaXO/IUTh
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ACHMITITOTHI rpaduka GyHKINUN; YMEHHE BBIUUCIIATH POU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DyHKITHIA,
HAXOAWUTh YPaBHEHUE KacaTeIbHOU K rpaduky QpyHKINH;

[YMEHHE MCII0JIb30BaTh IPOU3BOAHYIO JUUIsl UCCIIE0BaHUS (PYHKLUH,
U1 HAXOXKACHHS HaWIy4IlIero PeIeHUs B IPUKIIAHBIX, B TOM
qKCIIe COLMANbHO-3KOHOMUYECKUX U (PU3NYECKUX 3a/lauax, 1JIs
OIIpEACICHUS CKOPOCTH U YCKOPEHUS; HAXOAUTD IUIOLIAIN U
00BEeMbI (PUTYP ¢ TOMOIIBIO UHTETPaIa; IPUBOAUTH IPUMEPHI
MaTEMaTHYECKOI0 MOJICTTUPOBAHUS C IIOMOILBIO

Qg epeHIranbHbIX ypaBHEHUH;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YUCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MO/1YJIb U apTyMEHT
KOMILJIEKCHOT'O YKCIIa, (popMa 3aIuCh KOMIUIEKCHBIX YnCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanydeckas);
YMETb IPOU3BOAUTH apHU(PMETHUECKHE AEHCTBHS ¢ KOMIJICKCHBIMU
YKMCJIaMU; TPUBOJUTH IIPUMEPBI UCIIOIb30BAaHUS KOMIUIEKCHBIX
qKCelT;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: CPEHEE
apudMeTHIecKoe, MeIrnaHa, HanOoIbIlIee U HAUMEHbIIIEE
3HAUEHUS, pa3Max, TUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHUE IS
ONMCAaHUS YMCIOBBIX IaHHBIX; YMEHHUE UCCIIE0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpaduuecKu
HICCIIeI0BaTh COBMECTHBIE HAOJIIOICHHSI C IOMOIIBIO IarpaMm
[pacCcenBaHMs U JIMHEWHOW PErpeccuy;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIOJIb30BaHUEM
rpadUyecKuX METO/I0B; IPUMEHSTD JUIsl pelIeHus 3a1a4 (popMyIbl
CIIOKEHMSI U YMHOXKEHUS BEpOSTHOCTEHN, (OPMYJITy MOTHON
BEpOsATHOCTH, (hopMyiy bepHym, koMmOuHaTOpHbIE (DaKThl U

ctp. 15 u3 51



(hOpMyJIBI; OLIEHUBATh BEPOSTHOCTH PEaJIbHBIX COOBITHH; YMEHHE
OIIEpUPOBATh NOHATUAMU: Cily4aiiHasi BEIMUMHA, PACIIPENCIICHUE
BEPOSTHOCTEN, MaTEMaTUUECKOE OKUAAHNUE, AUCTIEPCUS U
CTaHJApTHOE OTKJIOHEHHE CIIy4yaiiHON BEIMYMHBI, QYHKIIUN
[pacrpeelIeHus U IUIOTHOCTH PAaBHOMEPHOT O, II0KA3aTEILHOTO U
HOPMaJIBHOI'O PACIIPENEICHUM; YMEHUE UCII0Ib30BaTh CBOMCTBA
M3y4ECHHBIX PAclpeAeiICHUN IS PeLICHM 3a/1a4; 3HAKOMCTBO C
MMOHATUSMU: 3aKOH OOJIBLINX YHCEIl, METO bl BEIOOPOUHBIX
MCCIIEI0OBaHUM; YMEHUE PUBOAUTH IPUMEPHI POSIBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, IIpsAMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUHN YToJl,
NIByTPaHHbIN YIoJl, TPEXTPAHHBIN YIoJl, IEpeCceKaroLIecs,
[apaJuIeIbHbIE U CKPEILMBAIOIINECS NIPSMBbIE, 1APAJIIEIBHOCTD U
[EPIIEHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEH, IOl MEXKAY
IPSIMBIMH, YTOJI MEKIY IIPSIMOU U INIOCKOCTBIO, YTOJ MEKIY
[JIOCKOCTSIMHU; YMEHHUE UCII0Ib30BaTh IPU PELICHUU 3a/1a4
M3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
[pa3zMepbl 00BEKTOB B OKPY>KAIOIIEM MUDPE; YMEHUE ONIEPUPOBATh
[MOHATHSIMHU: MHOTOTPaHHUK, CEY€HNE MHOTOTpaHHHKA,
[paBUIbHBIM MHOTOTPAaHHUK, TPU3Ma, TUpamMuaa, purypa u
[IOBEPXHOCTh BpPALIECHUs, IUIMHJD, KOHYC, 11ap, chepa, pa3zBepTka
[IOBEPXHOCTH, CEUEHHS KOHYCa W LIMJIMH/PA, TapaJlJIeJIbHbIE OCH
W1 OCHOBAHUIO, CEYEHHUE 111apa, MIIOCKOCTh, Kacaromascs cepsl,
LIMIMH]IpA, KOHYCa; YMEHUE CTPOUTH CEYEHHE MHOTOTpaHHUKA,
300paXkaTh MHOIOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH BpPALCHMUS,
X CEYEHUs], B TOM YHCJIE C TOMOUIbIO AJIEKTPOHHBIX CPEJICTB;
[yMEHHE PUMEHSTH CBOMCTBA T€OMETPUUECKUX PUTYD,
CaMOCTOSITENTLHO (hOPMYITPOBATH ONIPEIEICHUS M3y4aeMbIX
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(uryp, BBIIBUTaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTprUecKuX (hUryp, 000CHOBBIBATH MM OIPOBEPIaTh UX;
YMEHHE TPOBOJMTD KJIacCU(UKAUIO (GUTYP 1O pa3IHIHbIM
[pU3HAKaM, BBIIIOJIHATH HEOOXOJUMbIE JOMOJIHUTEIbHBIE
[OCTPOCHUS,

- YMETh CBOOOIHO ONIEPUPOBATH MOHATUAMU: ILIOMIAAL PUTYPBI,
00BeM (UTypbI, BEIMYMHA YTIIa, PACCTOSHUE OT TOUKH JI0
[IOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSTHHE MEXTY
[IOCKOCTSIMU, IJIOMIAAb c(hepbl, MIIO0IIa b TOBEPXHOCTH
MUpaMu/Ibl, IPU3MbI, KOHYCa, IUJIUHIpPA, 00beM KyOa,
NPSMOYTOJIBHOTO MapaJuIeeuIe1a, TMPaMUIbI, IIPU3MBIL,
[MUIMH/Ipa, KOHYyCa, [IIapa; YMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB
Mo100HBIX (Uryp;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: JBIKEHUE,
MapasuieIbHbINA IEPEHOC, CHMMETPHUSI Ha TUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHue MoA00us, MOA00HbIE
(bUTyphI; yMEHHE pacliO3HABaTh paBHBIC U MTOI00HBIE (PUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MCTIOJIH30BATh TEOMETPUUYECKIE OTHOIIEHUS, HAXOIUTh
reoMeTpUUYECKHEe BEIUUNHBI (JUIMHA, YTOJI, IUIOIab, 00beM) IpH
[peILICHUH 3324 U3 APYTHX YUeOHBIX TPEIMETOB U U3 peabHON
PKU3HM;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHAMMU: IPSIMOYTOJIbHAs
crcTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHAE BEKTOPA HA YUCIIO,
[pa3oKeHue BeKTopa Mo 0a3ucy, CKaJsipHOe MPOU3BEICHHE,
BEKTOPHOE TIPOM3BE/ICHUE, YTOI MEXKIYy BEKTOPAMH; YMEHHUE
MCTIOJIh30BaTh BEKTOPHBIN M KOOPAWHATHBIA METO JUIS PEIICHUS
reOMETPHUECKUX 33/]a4 M 3a/1a4 JAPYTUX yueOHBIX MPEMETOB;
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OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, onpeaenuTelb
MaTpULbL, TEOMETPUIECKUI CMBICII OIIPEIEIUTEIS;

- YMETb MOJEIMPOBATh PEAIbHBIC CUTyallMU Ha S3bIKE
MaTEMAaTHKH; COCTaBIISITh BBIPDAKEHUS, yPaBHEHUS, HEPAaBEHCTBA U
MX CUCTEMBI 110 YCJIIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOCHHBIE
MO/JIEJIU C UCIIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBAThH
[10JIy4YE€HHBIH PE3yJIbTAT; CTPOUTHh MaTEMaTUYECKHE MOJEIIH C
[TOMOILIbI0 TEOMETPUYECKUX ITOHATUHI U BEIUMYHH, PEIIATh
CBA3aHHBIC C HUMU IPAKTUYECKUE 3a/1a4; COCTABIIATh
BEPOSITHOCTHYIO MOJIEIb M UHTEPIIPETUPOBATH IOJIyYECHHBIN
[pE3yJIbTaT; pelaTh NPUKIAJHbIE 3a4a491 CPEACTBAMU
MaTEMATUYECKOT0 aHAIIN3a, B TOM YHMCJIE COLUAIbHO-
HPKOHOMHYECKOT0 U (PU3UUECKOr0 XapakTepa;

- YMEHUE BBIOMPATh MOAXOSAIIMN METOJT AJIs peILieHUs 3a/1auH;
[NOHMMAHNE 3HAYMMOCTU MaTEMATUKH B U3yUYEHUH NIPUPOIHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHE Paclio3HaBaTh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTHUKHU B UCKYCCTBE, YMEHHUE
[IPUBOAUTH IPUMEPHI MATEMAaTUUECKUX OTKPBITUN POCCUMCKON U
MHPOBOM MaTEMaTHYECKON HAyKU

OK 02 Mcnonp30BaTh COBPEMEHHBIE
CpEICTBa IOMCKA, aHAJIN3a U
MHTEepHpeTanuy HHPOpMaLuu, u
H(pOpPMAaIMOHHbBIE TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3371a4 MPO(eCCUOHATBHOM
NesITeNIbHOCTH

B obOnactu HNCHHOCTHU HAYYHOT'O ITO3HAHUA:

-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHs HAayKd W OOLIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha aore KYJIbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHHUIO CBOEr0 MecCTa B
[MOJTUKYJIBTYPHOM MHUPE;

- COBEpILICHCTBOBAHMUE S3BIKOBOM M YHUTATEIbCKOU
KYJIbTYpbl Kak CpEICTBAa B3aUMOACHCTBUS MEXKIY

- YMeThb OIEpPUPOBATH MOHATUSAMHU: pallMOHAJIbHAS (YHKLHS,
nokaszareiabHas (QYHKIM, CTeNeHHast (QyHKIMs, Jorapupmuyeckasy
(yHKIMS, TPUTOHOMETpUYEeCcKHe (DYHKLUHM, OOpaTHblE (QYHKIUU;
YMEHHE CTPOMTH TpadUKM H3Y4YeHHBIX (YHKIMHA, HCIOJIB30BATH
rpaduKy TPU U3YYESHUH MTPOLIECCOB M 3aBUCUMOCTEH, MTPH PELICHUY]
3agad U3 IPyrux y4eOHBIX IPEIMETOB U 337a4 U3 peabHON JKU3HU;
BEIpAXaTh (OPMYITAMHU 3aBUCHIMOCTH MEXY BETMUYMHAMU;

- YMETh ONEpUPOBATh IMOHITHUSMHU: TOXIECTBO, TOXKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U

VIFOAbMU U TTIO3HAHUW MHPA;

HCPABCHCTB, PABHOCUJIBHOCTDH ypaBHeHHf/'I, HCPABCHCTB U CHUCTCM,
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- OCO3HAaHHC IICHHOCTH HaquOI;’I JACATCIIbHOCTH,

TOTOBHOCTH OCYILECTBIIATh IIPOEKTHYIO i1
MCCIIEI0BATENIBCKYI0 IEATEIBHOCTh UHANBUILYAJIBHO,
1 B TpyIIIE.

OBnaneHue YHUBEPCAIbHBIMU
[103HABATCIILHBIMU IEHCTBUSAMMU:

B) paboTa ¢ nHpOpMaIUeH:

y4eOHBIMU

- BJIQJICTh HABBIKAMH IOJNYy4YeHHS WHGPOpMALUU M3

MCTOYHHUKOB Pa3HbIX THUIIOB, CaAMOCTOSATCIIBHO
OCYIICCTBIISATh TIOWCK, aHAJINW3, CUCTEMATH3AIUIO H
MHTEPIPETANI0 UHPOPMAIIUN PAa3INYHBIX BUJIOB U
(hopM mpecTaBICHUS;

- CO371aBaTh TEKCTHI B Pa3IMYHBIX OPMATAX C yUECTOM
Ha3zHAUYCHUS WHQPOpPMAIMU U IEJICBOH ayIUTOPHH,
BHIOUpAass ONTHMAaIbHYI (OpPMY TpPEACTABICHUS U
BU3YyaITU3aIIH;

OLICHUBATh AOCTOBCPHOCTD,

cc

JIETUTUMHOCTh
H(popMaluy,
MOpaIbHO-ITHUYECKUM HOpMaM;

COOTBCTCTBHUEC IIPAaBOBbBIM U

HCIIOJIb30BaTh CpPEACTBAa HH(OPMALMOHHBIX U

KOMMYHHUKAIITHOHHBIX TEXHOJIOTUI B  PCHICHUYH
KOTHHUTHBHBIX, KOMMYHUKATHBHBIX b4l
OpTaHHU3allMOHHBIX 3aJga4 C CO6J'IIOI[CHI/ICM

Tpe6OBaHI/II71 OPrOHOMHKH, TCXHUKU 6630HaCHOCTI/I,

[pallOHAIbHBIC, HUPPALMOHAIBHBIE, IIOKA3aTEIbHBIC, CTEICHHBIE,
nmorapumMuIecKue, TPUrOHOMETPUYECKUE YPAaBHEHUS, HEPAaBEHCTBA
I CUCTEMBI; YMETh PEIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[IOMOILBIO Pa3JIMYHBIX IIPUEMOB; pellaTh YPaBHEHMs, HEPABEHCTBA
1 CUCTEMBI C [IapaMeTPOM; IIPUMEHATh YPABHEHUSA, HEPABEHCTBA, UX
CUCTEMBbI I PpELIEHHs MaTeMaTHMYeCKUX 3aJad M 3a1a4 U3

[Pa3TTMYHBIX 00J1aCTel HAyKU U peaIbHOM JKU3HH;

yMETh CBOOOAHO ONEpUPOBATH MOHATHSAMH: JBIKEHHE,

MapajulesIbHbIM  IepeHoc, Ha IUIOCKOCTH U B

MPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHUE MNOA00US, MOJOOHBIE

CUMMETpUs

(UTypBI; YMETh pacrio3HaBaTh paBHbBIE U MMOJ00HBIE (QGUTYPHI, B TOM|
qrcie B MPUPOJE, HCKYCCTBE, apXUTEKTYPE; YMETh HCIIOIb30BATH|
reOMETPUYECKHUE HAaXOJHUTh  TEOMETPHUYCCKHE

BCJINMYHHBI (I[J'II/IHa, yroJ, rmjaomans, O6’beM) IIpyu pCIICHUHN 3a/1la4 U3

OTHOLICHHA,

JIPDYTUxX y‘{e6HLIX peaAMCTOB U U3 peanLHoﬁ KH3HU

TUTHEHBI, PECypcoCOEpeKeHUs, TMPAaBOBBIX U
PTUYECKMX  HOPM, HOPM  HH(pOPMAIMOHHOMH
0€30ITaCHOCTH;
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BJIAAICTb HABBIKAMH PACIIO3HABAHUA W 3allUTHL

uHpopManuy, WHPOPMALMOHHOW  ©€30macHOCTH

VIMYHOCTHU

OK 03 IinanupoBaTh U peaanu30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
ITHYHOCTHOE Pa3BUTHE,
[peIPUHUMATEIbCKYIO 1eATeIbHOCTh
B ipodeccnoHanbHOM chepe,
MCTIOJIb30BATh 3HAHUS 1O (PUHAHCOBOU
PaMOTHOCTH B Pa3IMIHBIX KU3HEHHBIX
CUTYaIUSIX

B o0nactu 1yX0BHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

-- Cc(OPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUA,
PTUYECKOIO MTOBEEHNUS,

- CIIOCOOHOCTb OLIEHMBATh CUTYaLUI0 U NPUHUMATh
OCO3HAHHBIEC PELICHUs], OPUEHTUPYSCh HA MOPAJIBHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HAaHHME JIMYHOTO BKJIaJAa B TIOCTPOCHUE
YCTOWYMBOTO Oy IyIIero;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTENSIM U
(unu) OpYrUM 4I€HaM CEMbH, CO3[aHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  TPUHATUSA  [IEHHOCTEH
CEMEIHON JKU3HM B COOTBETCTBUU C TPAIUIHSIMHU
HapoaoB Poccun;

OBnajicHue  YHHUBEPCATHHBIMU  PETYJISATUBHBIMH
TENCTBUSIMU:

a) caMOOpTaHHU3aIIUS:

- CAMOCTOSITEITLHO OCYIIECTBJIATH MO3HABATEIBHYIO
eI TENIbHOCTD, BBISABIATh MPOOJIEMBI, CTaBUTH W
dbopMynupoBaTh COOCTBEHHBIE 3aaun

O6pa3OBaTeJIBHOI>'I JACATCIIBHOCTH W KHU3HCHHBIX

B

CUTyalUAX;

CaMOCTOATCIIbHO
C

COCTaBJISITh IIJIaH  PCHICHUSA

peCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEITOUYTEHUN;

poOIIeMbI YYETOM  HUMEIOIIUXCSA

YMETH OIICpHUPOBATH IIOHATHUAMMU: panrOHAIBHBIC,
PpalMOHaJIbHBIC, IIOKA3aTCJIIbHBIC, CTCIICHHEIC, J'IOl"apI/I(bMI/ILIeCKI/IC,
TPUT'OHOMETPHUYCCKUEC YPAaBHCHNA U HEPABCHCTBA, UX CUCTEMEIL,

YMETb OINCPpUPOBATH IMMOHATUAMMU:

MHOTOIPAaHHHK, CEYEHHE
KyO,
(durypa u moBEPXHOCThH BpAICHUs, [HJIHHIP, KOHYC, map, cdepa,

cedeHUss (UTYpPBI BpallEeHUsS, IUIOCKOCTh, Kacaromiascs chepsl,

MHOI'OI'paHHUKa, napajmjiciacnuica, Inpusma, IupamMuaa,

LUIMHAPA, KOHYCA, IUIONIAJb ITOBEPXHOCTH IUPAMMIBI, IPU3MBIL,
KOHYycCa, LIMJIMH]IPA, IUI0IIA/b chephl, 00beM Kyba, MPsIMOYTOJIbHOIO
napasuleenune1a, IMpaMuIbl, IPU3Mbl, HUIMHIPA, KOHYCAa, 11apa;
lyMEeHHE N300pakaTh MHOIOI'PAaHHUKH M TIOBEPXHOCTH BPALLCHUS, UX
CCUEHUs1 OT PYyKH, C IIOMOLIbK) YEPTEKHBIX HMHCTPYMEHTOB U
PIEKTPOHHBIX CPEACTB; YMETh pAcClO3HaBaTb CUMMETPUIO B
[IPOCTPAHCTBE; YMETh PACIIO3HABATH IIPaBUJIbHBIE MHOIOTDAHHUKH;
- YMETh ONEPHUPOBATH IOHATUSMH: IPSMOYTOJIbHAS CHUCTEMA
KOOpDAMHAT, KOOPAWHAThI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKAJIPHOE IPOM3BEICHHUE, YrOJl MEXKIAYy BEKTOpPAaMH, CyMMa
BEKTOPOB, [IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOIAUTh C ITOMOILLBIO)
M3yYeHHBIX (POPMYJT KOOPAMHATHI CEPeAMHbI OTPe3Ka, PacCTOSHUE

MCKIAY ABYMSA TOUKaAMH
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- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M  IPOSBICHUIO
[IMPOKON JPYIUIMM B Pa3HbIX 00JacTAX 3HAHHM,
[OCTOSIHHO IIOBBIIIATh CBOM 0Opa3oBaTeNbHBIN U
KYJIbTYpHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

MCIIONIb30BaTh IMpUEMbl pedIeKCUHM Uil OLIEHKU
CUTYyalllH, BEIOOpPA BEPHOTO PEIICHUS;

- yYMETb OLIEHUBAaThb PUCKHM U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

B) SMOLIMOHAJIbHBIM WMHTEJJIEKT, IPEAINoararoIui
c(hOpMUPOBAHHOCTD:

BHYTpPEHHEH MOTHBALIMH, BKIIOYAIOLIEH CTPEMIICHUE
K JIOCTHXKEHMIO 1M W YCHeXy, ONTHMHU3M,
MHUIIMAaTUBHOCTb, YMEHHUE JI€HCTBOBATh, UCXOMS M3
CBOMX BO3MOKHOCTEH;

- SMIIATUH, BKJIIOYAIOIIEH CIOCOOHOCTh NMOHMMATH
AMOILIMOHAIIBHOE COCTOSIHME JIPYTHX, YUYUTHIBATh €T0
[IPU OCYILIECTBICHUH KOMMYHUKALIUU, CHOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH,
BHICTPAaUBaTh OTHOLIEHHA C JAPYTHMMH JIOJbMH,
3a00TUTHCS, TPOSIBIATH HHTEpEC U pa3peuiarh
KOH(JINKTHI

OK 04 D¢ dexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B
KOJUJIEKTUBE U KOMaH/Ie

TOTOBHOCTH K CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTH U
CaMOOITPEACTICHUTO,

-OBJIaJICHHUC HaBbIKaMH yqe6HO'I/ICCHCJIOBaTeJ'IBCKOI>'I,
HpOCKTHOﬁ U COLMaJIbHOM ACATCIIBHOCTH,

- YMETb ONIEPUPOBATH MOHATHUAMM: CIIYYalHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYHMCIATH
BEPOSITHOCT C  MCIOJIB30BAaHHEM  IpaHUuUecKuXx  METOOB;
MPUMEHATh (OPMYJBI CIOXKEHHS U YMHOXXEHHUS BEPOSTHOCTEH,

KoMOMHATOpHbIE (akThl W (GOPMYJIBl TPH pPELlICHUH 3a]ad;
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OBJI&I[GHI/IG YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

IIECTBUSMU:
0) COBMECTHasl I€SITEIbHOCTb:
- TOHMMAaThb M HCIOJIb30BaTh IPEUMYIIECTBA

KOMaHTHOW ¥ MHAMBUIYaTbHON PabOTHI,
MPUHUMATh 1€ COBMECTHOM JEATEIBHOCTH,
OpTraHW30BBIBATh M KOOPJAUHUPOBATH JACHUCTBUS I10 €€

ITOCTUKCHUIO: COCTAaBIISITh I1aH JIeHCTBUH,
[pacrpeensiTb pojau C Y4€TOM MHEHUH yYaCTHUKOB
00CyX)IaTh pe3yJIbTaTbl COBMECTHOM paOOTHI;

- KOOPAWMHHUPOBATHL U BBINIOJIHATH pa60Ty B YCJIIOBUSIX

[PCATHHOTO, BHPTYaTbHOIO W KOMOWHUPOBAHHOTO
B3aMMOJICUCTBUSI;
- OCYIUECTBJATH IIO3UTUBHOE  CTPATETHMYECKOE

[IOBEICHUE B PA3JIMYHBIX CHUTYyalUsX, MPOSBITH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.
OBnaseHne  YHHMBEpPCAIbHBIMU  PETYJISATUBHBIMU
ITENCTBUSIMU:

) NpUHATHE ce0s ¥ IPYTUX JHOEH:

- IPUHUMATh MOTHBBI M apryMEHTHI JPYTUX JIIOJEH
[IPY aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO APYTHUX JIIOAEH HA
OIINOKH,

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHP C MO3HLIUY

Ipyroro 4yenoBeka

OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHH; 3HAKOMCTBO CO

CJIy‘-I&fIHLIMH BCINYHNHaAMMU, YMCHUC IMPpUBOAUTH IMPUMCPELL
ITPOABJICHUSA 3aKOHa OOJIBIINX YHUCECII B MMPpUPOAHBIX H
O6HICCTBCHHBIX SABJICHUSAX,

- YMCTb CBO6OI[HO ONECpUPOBATh IOHATUAMHU: CTCIICHb C LECJIBIM
I10Ka3aTCJIEM, KOpCHb HaTypaHBHOﬁ CTCIICHH,
[PalMOHAJIBHBIM  IIOKa3aTCJIEM, HeﬁCTBHTeHBHBIM

CTCIICHDb C

CTeNEeHb C
(BEIIeCTBEHHBIM) TIOKAa3aTeNeM, JIOTapudM Yucia, CHHYC, KOCHHYC
11 TAHT'€HC TIPOM3BOJIBHOIO YHCIIA;

- YyMETh CBOOOJHO ONEPUPOBATH MOHATHUSAMH: rpaduK (YHKIHH,

oOpaTHast (YHKUHUS, KOMIO3UIMS (DYyHKIHMHA, THHEHHas (QyHKIUS,

KBaJpaTuyHasi (QYHKIUS, CTENeHHas (YHKOUS C  LEIbIM
[okas3aTrejaeM, TPUTOHOMETpUYECKHE  (YHKLUUH,  OOpaTHbIE
[TPUTOHOMETPUYECKUE ¢byHKUUY, [IOKa3aTesIbHast 51

morapudmuueckas QyHKIHH;, YMETh CTPOUTHh rpauku (HyHKIUH,
BBIMOJIHATH PeoOpa3oBaHus rpaQuKoB (PYHKIIHIA,

- YMETh UCIIOJIB30BaTh rpadpuky QyHKIMN TSI U3yUSHHSI TIPOIIECCOB
M 3aBUCHMOCTEH TIpW pEIIeHUH 3a1a4 U3 JAPYruX Y4eOHBIX|
MPEIMETOB W W3 pealbHOW JKH3HHW; BBIpAXaTh (HOpMyIamMu
3aBUCHMOCTH MEK/y BETHIHMHAMU,

- CBOOOJHO OMEpUPOBATH TMOHATHSIMH: YETHOCTh (YHKIIUH,
MEePUOANYHOCTD byHKIUH, OTPaHUYEHHOCTh byHKIUH,
MOHOTOHHOCTh (DYHKILIMH, SKCTpeMyM (QYHKIMH, HauOoybllee u
HauMeEHbIllee 3HaueHUs (QYHKIUU Ha TMPOMEXKYTKE; YMETh
MPOBOJIUTH MCCIIEIOBaHUE (PYHKIINY;

- YMETh HCITOJIb30BAaTh CBOMCTBA U Tpaduku (HYHKITUH JIJIS PEIICHHUS
YpaBHEHHI, HEPaBEHCTB W 3ajad ¢ MapaMeTpamu; u300pakaTh Ha
KOODJAMHATHOW IUIOCKOCTM MHOXKECTBA PpELICHUN YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM
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OK 05 Ocy1ecTBisTh yCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIIMIO Ha
rOCYIapCTBEHHOM sA3bIKe Poccuiickoin
denepanun ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00macTu 3cTETHYECKOTO BOCTIUTAHMS: - yMEThb OIEpPUPOBATH TMOHATHSAMHU: CpeAHee apupMeTHyYecKoe,
- OCTETHYECKOE OTHOIIEHHE K MHUpY, BKJIIOUasiMeIuaHa, HauOoybllee M HAaWMEHbIIEE 3HAYCHUS, pa3Max,
ACTETUKY OBITa, HAyYHOIO UM  TEXHHYECKOTOJIMCIIEPCHUS, CTAaHIAPTHOE OTKJIOHEHUE YHCIOBOTO Ha0Opa; yMEHUE)
TBOpYECTBa, CIOpPTa, TpyAa M OOIIECTBEHHBIX{U3BJICKATh, HHTEPIPETHUPOBATh UH(OPMALINIO, TIPEICTABICHHYIO B
OTHOIICHU; rabnuiax, Ha Jauarpammax, rpadukax, OTPa)Karollyl0 CBOMCTBA)
- CIIOCOOHOCTh BOCIPUHUMATh Pa3JIMYHbIC BUIBIPEAbHBIX MPOLECCOB UM SIBJICHMI; MPEACTAaBIATh MH(OPMALIUIO C
MCKYCCTBa, TPAJUIIMN U TBOPUECTBO CBOETO U IPYTUX[IOMOIIBI0 TAaOJIUIl W JIuarpaMM; HCCIEIOBaTh CTATUCTHYECKHE
HApOJIOB, OIIYIIATh SMOIMOHAIBHOE BO3JCHCTBHE[IAHHBIC, B TOM YHCIIE C HMPUMEHEHHEM TpauyecKuX METOAOB U
MICKYCCTBa, PIIEKTPOHHBIX CPE/CTB;

- yOeXJEeHHOCTb B 3HAYUMOCTU JJIsi JIMYHOCTH H- YMETh OINEPUPOBATh MOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
oOLIeCTBa OTEUECTBEHHOIO U MHPOBOT'O MCKYCCTBA,[IPOCTPAHCTBO, ABYTPAHHBINA YIroJl, CKPEIIMBAIOLIMECS NpPSIMBbIE,
PTHUYECKUX KYJIbTYpPHBIX TpaJULMNA M HapOJHOIrO[NapajlIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX M IIOCKOCTEH,
TBOPUYECTBA; [YTOJI MEXAY MPSAMBIMH, YTOJI MEXAY MPSIMOI U TIOCKOCTBIO, YIOJ]
- TOTOBHOCTh K CaMOBBIPQXCHHUIO B PAa3HBIX BUAAXMEXKAY IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JO IIJIOCKOCTH,
MCKYyCCTBa, CTpEMJICHHE TMpPOSABIATH  KAa4eCTBAPACCTOSHUE MEXKIY MPSMBIMU, PACCTOSIHIE MEXKAY IIOCKOCTSIMU;

TBOPYECKOM JINUHOCTH; - YMEThb WCIOJIb30BaTh MPHU PEHICHUU 3a7ad M3yuyeHHbIe (aKThl U
OBJI&I[GHI/IG YHUBCPCAIbHBIMU KOMMYHUKATHUBHBIMU[TCOPCMBI IUIAHUMCTPUHU, YMCHHE OLICHUBATL PA3MCEPLI O6”I)€KTOB
ITECTBUSIMU: OKPY’KAIOIIETO MUpa

a) oOIIeHue:

- OCYIIECTBJISITh KOMMYHHUKallUM BO Bcex cdepax

PKU3HMU;

- pacro3HaBaTh HeBepOaJbHBIE CPEACTBa OOIIECHUS,
[OHMMATh  3HAYEHUE  COLMAIBHBIX  3HAKOB,
[Pacro3HaBaTh IIPEIIOCHUIKU KOH(JIMKTHBIX
CUTYyallUl U cMsr4aTh KOH(DIUKTBHI;

- Pa3BepHYTO W JIOTMYHO M3Jararb CBOKO TOYKY]
3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB

OK 06 ITposiBIATE Tpak1aHCKO-
[aTPUOTHYECKYIO MTO3ULIUIO,

- OCO3HAaHHUEC O6y‘-IaIOH_II/IMI/ICSI pOCCHﬁCKOﬁ- YMCThb OIICPpUPOBATH MOHATUAMU: IPAMOYT'OJIbHAA CUCTCMA

Iy pamﬂchxoﬁ UACHTUYHOCTH, KOOpAWHAT, KOOPpAWHATBI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
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[IEeMOHCTPHPOBATH OCO3HAHHOEC
[MOBE/ICHHE HA OCHOBE TPAUIIMOHHBIX
0011IeUeI0BEUECKUX LIEHHOCTEH, B TOM
YKCIIe C YYETOM rapMOHH3AINN
MEKHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHHUH,
[IPUMEHATH CTAHIAPTHI
AHTUKOPPYILIUOHHOTO TTOBEAEHUS

- L[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHEN ITO3ULINHY]

JIMYHOCTH Ha  OCHOBC JYXOBHO-HPABCTBCHHBIX|

LeHHocTe  HaponoB Poccuiickon  denepanum,
MCTOPUYECKHX HallMOHAJIbHO-KYJIBTYPHBIX
TpagulMi, (OPMHUPOBAHUE CUCTEMBI
[IEHHOCTHO-CMBICJIOBBIX

QHTUKOPPYILIHOHHOTO

u
3HAYUMBIX
YCTaHOBOK,|
MHUPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMUECKON KYJbTYpBI,
CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH >KU3HEHHBIE
[J1aHbI;

B yacTu rpa’xJaHCKOr0O BOCIIUTAHUS:

- OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX IIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TTPABOIIOPSJIKA;

- [PUHATHE  TPAAUIIMOHHBIX
0011e4eTI0BEUECKUX T'YMaHUCTHYECKHUX

VICMOKPATHYCCKUX I_ICHHOCTeﬁ;

HanmMOHAJIbHbIX,
b4l
- TOTOBHOCTbH

MMPOTHUBOCTOATH HNACOJIOrnn

HKCTPEMHU3MA, HaI[MOHAJIN3Ma, KkceHodoouu,
TUCKPUMHUHALIMA [0 COIMAJIbHBIM, PEIUTHO3HbIM,
[PacOBBIM, HallMOHAJIbHBIM IPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTH B
MHTEepecax IpaXkJJaHCKOro O0IecTBa, y4acTBOBAaTh B
CaMOYyIIPaBJICHUU B o011e00pa30BaTeNbHOM
OpraHU3alH U JETCKO-IOHOIIECKUX OpraHU3alusiX;
- yMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU
MHCTUTYTaMU B COOTBETCTBUU C MX (PYHKUHUAMU H
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMAaHUTApHOM M BOJIOHTEPCKOU

JICATCIIBHOCTH,

CKAJIIPHOE IPOU3BEACHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIBIO N3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXY IBYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOMAIMNA N3yUEHHBIH METOJ JUIsl peILeHHsI
3a]auu, paclo3HaBaTh MaTeMaTH4YeCKUe (akThl 1 MaTEMAaTHYECKHE
MOJIEJIN B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;
[YMEHHE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN
[POCCUICKOM U MUPOBOM MaTEMAaTHYECKON HAYKHU.

- YMETb OIIEPUPOBATH IOHATHUAMM: CIIyYalHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
rpaUYecKuXx  METOJIOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSTHOCTEH,
KOMOUHATOpHbIe (akThl U (GOpPMYyJBI HpU pPEUICHHH 3a7ay;
OLICHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4aiiHBIMHU YMEHHE IPUBOJIUTH

BCPOATHOCTDH C HCIIOJIBb30BaHHUECM

BCINYHNHAMMU, IMIPHUMCPL]

ITPOABJICHUA 3aKOHa OOIBIINX YHCEII B MMPpHUPOAHBIX H

OOIIIECTBEHHBIX SIBJICHUIX
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[aTPUOTHYECKOIO BOCIIUTAHHUS:
- cOPMHUPOBAHHOCTh POCCHUCKOW TpaKTaHCKOU
MICHTUYHOCTH, NATPUOTH3MA, YBaXKEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTHU Iiepea PonuHou,
FOPJIOCTH 3a CBOM Kpaii, cBOro Poauny, CBOM SA3BIK U
KYJIbTYpY, MPOILLJIOE u HaCTOsIIEe
MHOI'OHaIIMOHAJIBLHOTO Hapoaa Poccuu;

- IEHHOCTHOE OTHOIIEHHWE K TIOCYAapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U IPHUPOJHOMY
HAcJIEUIO, TaMITHUKAM, TpaJuLUsM HapoaOB
Poccun, noctuxenussm Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSAX U TPYE;

- ujeiiHas yOeXKJIeHHOCTh, TOTOBHOCTh K CITY>KEHUIO
1 3amure OteyecTBa, OTBETCTBEHHOCTh 3a €ro
Ccyas0y;

OCBOGHHBIE  OOYYAlOIIMMHCS ~ MEXIIPEIMETHBIE
MOHSTUS M YyHHUBEpCalbHblE Y4eOHBbIE JEHCTBUSA
(peryisiTUBHBIE, MO3HaBaTEIIbHBIE,
KOMMYHUKATHUBHEIE),

- CHOCOOHOCTB UX HUCII0JIb30BAHUSI B IO3HABATEILHON
M COLMANbHOW  IPAKTHUKE, TOTOBHOCTb K
CaMOCTOSITEIBHOMY MJIAHUPOBAHUIO u
OCYILECTBIICHUIO y4eOHOMI JEATEIBHOCTH,
OpraHu3aliii  y4eOHOro  COTpyJHHMYECTBa  C
MeaarorndyecKuMu pabOTHUKAMHU U CBEPCTHUKAMHU, K
Y4acTUI0O B IOCTPOEHUU  HHAMBHUAYAIbHOMH

00pa3oBaTeNbHOIN TPACKTOPUH;
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- OBJIaICHUC HaBbIKaMU y‘IGGHO-
MCCIIEIOBATENIbCKOM, POEKTHON U COLMAJIbHOM
EeATEIIbHOCTH

OK 07 CoaeiicTBOBaTh COXpaHEHHUIO
OKpYKaroIllen Cpeibl,
pecypcocOepexeHuo, MPUMEHSITh
3HaHUS 00 N3MEHEHUH KJIMMaTa,
[IPUHITUITBI OEPEHKIINBOTO
[TPOU3BOJICTBA, 3PPEKTUBHO
NIEHCTBOBATh B UPE3BbIYaHbIX
CUTYaIUIX

- HC IIPpUHUMATH I[CﬁCTBHH, IIPUHOCAIINE BPE|

OKpYXaloIlIeil cpeae;
- yMeThb  IPOTHO3UPOBATh  HEOIArONPUSATHBIC
AKOJOTUYECKUE TIOCIEJACTBUS MPEANPUHUMACMBIX

NIEHCTBUM, IPEAOTBPAILATD UX;

- PACIIUPUTH OIBIT ACATEIBHOCTH 3KOJIOIMYECKOM]
HaIIPaBJICHHOCTH;

- pa3pabaThIBaTh IJIaH PEUICHHUS IIPOOIIEMBI C yUETOM

AHaJIM3a HUMCIOIINXCA MaTCpHaJIbHbIX 51
HCMAaTCPHUAJIbHBIX PECYPCOB;

- OCYHICCTBJIATD oejacHalip aBJICHHBIN ITIOUCK]
[ICpCHOCa CPCIACTB U crmoco0oB JEUCTBUS B

PO ECCHOHATIBHYIO CPEY;

- YMCTb NCPCHOCUTH 3HAHHA B IMO3HABATCIBHYIO U
[PAKTUYCCKYIO oOJactu KHU3HEACATCIIbHOCTH,

- OpcajiaraTb HOBBIC ITPOCKTHI, OLICHUBATL HUACU C
MO3UIIUN HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKOM
BHAYNMOCTH;

- JaBaTh OIIGHKY HOBBIM CHUTYyallUsIM, BHOCHUTH

KOPPCKTHUBBI B ACATCIIbHOCTD, OLICHNBATbH

dbyHKIMS,
(yHKIIHS, TPOU3BO/IHAS, IEPBOOOPAa3Hasi, OTPEICIICHHBIA HHTETPAI;
YMETh ~ HAXOIUTh  IPOU3BOAHBIC  AIEMEHTAPHBIX  (DYHKIIHIA,
MCTIOJNIb3Ysl CIPABOYHBIC MAaTEPHAIIbI, UCCIICIOBATh B MPOCTCHUININX]

- YMCTb OICpUPOBATh IIOHATUAMM: HCIIPCPbIBHAA

ciy4asix (yHKIIUM Ha MOHOTOHHOCTh, HAXOJUTh HAMOOJBIIUE H
HAaMEHBIINE 3HaUeHHs (PYHKLIUH; CTPOUTH TpaUKi MHOTOUIICHOB
C  MCIOJIb30BAaHMEM  ammnapara MaTeMaTU4eCKOro  aHalu3a;
[IPUMEHATh IIPOU3BONHYIO IIPH PEIICHUM 3aJad Ha IBHKCHUE,
peraTh MPaKTUKO-OPUEHTUPOBAHHbBIE 3a/laud Ha HauOOJIbLINE U
HaVMEHBIIME 3HAYEHUs, HAa HAXOXKJIEHHE IyTH, CKOPOCTH M|
[YCKOpEHHUS;

- YMEeTb OIEepUpPOBaTh MOHATHSIMU: JBUKEHHE B IPOCTPAHCTBE,
mo1I00HbIE (UTYPBI B TPOCTPAHCTBE; HCIIONH30BATh OTHOIICHUE
TUIOINAACH IMOBEPXHOCTEH M 00BEeMOB MOAOOHBIX (uUryp mnpH
[pEIIeHNH 3a]1aY;

- YMCTBHb BBIYUCIIATHL T'COMCTPUYCCKHUEC BCIIMYHUHBI (I[J'II/IHa, YToiu,
[U1011a1b, 00BEM, IUIONIA/Ib MOBEPXHOCTH), UCHIONb3Ys U3yUEHHbIE

(hOpMyJIBI 1 METO/IBI

COOTBCTCTBUEC PE3YJIbTATOB LECIAM
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1.5. KosimyecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4eOHOM JUCUMILIIIUHBI:

MakcumanbHas yueOHast Harpy3ka oOydaronuxcsi 270 yacoB, B TOM YHCIIE:
o0si3aTenpHast ay TMTOpHAs Harpy3ka oOyuatoruxcs 250 yacoB, U3 HUX:
JIEKITMOHHBIE 3aHaThs 140;
npakTuueckue 3ansatus 110;

KOHCYJIbTAIlH 2 Yaca;
IIPOMEXYTOYHas aTTecTanus 18 yacos.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI JMCHHUIJIMHBI M BUABI Y4e0HOH padoThI

Buo yueonoit pabomut Oobvem uacos

MakcumajibHas yyeOHasi HATPY3Ka (Bcero) 270
B T.Y.
Oobs13aTesibHAsI ayAUTOPHAsI HATPY3Ka (Bcero) 250
OcHOBHOE coJiepKaHue 194
B T.4..

JIEKIMOHHBIE 3aHATHSI 136

MIPAKTUYECKHE 3aHATHS 58
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/Iep:kaHue (Coep:KaHne 56
NMPUKJIAJTHOTO MOYJIAA)
B T.4..

JICKIIMOHHbIE 3aHSATHUS 4

MPAKTUYECKHUE 3aHSITUS 52
KouncyabTanuu 2
IIpomexyTouHas aTTeCTALMSA -IK3aMeH 18
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2.2. TeMaTuyeCcKMii IJIAH U CoJePrKaAHUE YUeOHOH QucHUNIJIMHbI MaTeMaTuka

Conep:kanue y4yeOHOro Marepuasa (0CHOBHOE M MPO(deccHOHAIBLHO-

HaumeHoBaHue pa3ieioB . Oo0bem dopmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, NPUKJIATHOMI
U TeM 4acoB KOMIIeTeHI[UH
MOYJIb (IIPH HAJTHYHU)
1 2 3 4
OcHoBHOe coaep:kanue
Paznen 1. [ToBTOpeHne Kypca MATEMAaTHKH OCHOBHOM HIKOJIbI 14
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Hens U 3aJa4M | ba3oBbie 3HAHUA U YMEHUS 110 MaTeMaTHUKe B MPO(hecCHOHANBbHOM U B TTOBCETHEBHOM
MaTEMaTHKU MPU OCBOCHUH | JI€ITEILHOCTH.
CHEIHATbHOCTH JlexuimoHHOE 3aHATHE 2
Tema 1.2 Coneprxkanue yueOHOro MaTepuana
Uucna wu  BbryucieHus. | JlelicTBUS HAJ| MOJIOXKUTEILHBIMEA U OTPUIIATSIIEHBIMEA YUCIIAMU, OOBIKHOBEHHBIMU U
Bripaxxenus U | JCCSITHYHBIMH IPOOSMHU.
peoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OPMYIIbl COKPAIIIEHHOTO YMHOKEHHS. c OK-01, OK-02,
JlekumoHHOE 3aHsATHE OK-03, OK-04,
Tema 1.3. IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAePKaAHMe (CoepKaAHNEe TPUKJIATHOTO OK-05, OK-06,
['eoMeTpust Ha MIIOCKOCTH | MOYJIsI) OK-07
Bunbl mmockux GUTYp ¥ UX TUTOIIATb.
[TpakTHKO-OPHUEHTUPOBAHHBIE 331a91 B KypCce T€OMETPHUH Ha TUIOCKOCTH z
[TpakTHdeckoe 3aHsATHE
Tema 1.4 Coneprkanne yueOHOT0 MaTepuana
IIpouenTHeIE BhIKCICHUS | [IpoCThIe POIICHTHI, pa3HbBIE CIIOCOOBI UX BRIYUCIICHUS. CII0KHBIC TTPOIICHTHI
2

HpaKTI/IquKOC 3aHATUC

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Conepxanue yueOHOro MaTeprasia

Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA
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HpaKTI/I‘IeCKOC 3aHATHUC

Tema 1.6 Copepxanue yaeOHOT0O MaTepuaa
Cucrtembl ypaBHeHMil U | CroCOOBI peIICHUs] CHCTEM JHUHEWHBIX ypaBHeHui. [Tonstus: marpuma 2x2 u 3x3,
HEPABCHCTB onpeaenutens Marpuipl. Merog I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM. 2
CucreMbl HEpaBEHCTB
JlexumoHHoe 3aHATHE
Tema 1.7 Cogepxanue yueOHOro MaTepuana
BxonHoi KOHTPOJIb Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHsI U HepaBeHCTBAa. ['eomeTpus Ha
IJIOCKOCTH 2
KonTponbhas padota
Paznen 2 IIpsiMble M MJIOCKOCTH B POCTPAHCTBE 14
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE nouaTus | [lpenmer crepeomerpun. OCHOBHBIE TIOHATUSA (TOYKa, MpsMas, IUIOCKOCTD,
CTEpEOMETPHH. npoctpaHcTtBo).  OcHOBHBIE — akcHMOMBI  crepeomerpuu.  Ilepecekarommecs, 2
Pacrnionoxkenue mpsAMBIX M | MapajuielbHble M CKpelMBaroluecs  npsmble. IlpusHak M CBOMCTBO
IIJIOCKOCTEN CKpEIIMBAIOIIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI.
JlekumoHHOE 3aHsATHE
Tema 2.2. Coneprkanne yueOHOro MaTepuana OK-01, OK-03,
[apannensHocts npsamelX, | [lapamnensHble npsimas M 1wiockocTs. Ompenenenue. Ilpusnak. CpoiictBa (c OK-04, OK-07
OpssMOM M IUIOCKOCTH, | oKa3areiabcTBOM). [lapamnensHble miuockoctu. Onpenenenue. Ilpusnak. CpoiicTBa
IJI0CKOCTEN (c noxazatenscTBOM). Terpasap u ero snemMeHTsl. [lapamienenunesn 1 €ro 3JIeMeHTHI.
CpolicTBa MNPOTUBOIOJOKHBIX TpaHEd HW  JAUAroHajed mMapajieenuIena. 2
[Toctpoenue ceuenunii. Pemenne 3amay.
JlekumoHHoOE 3aHsATHE
Tema 2.3. Copneprxanue yueOHOro MaTepuaia
[lepnieH MKy ISIpPHOCTD [lepnenaukynspasie npsmbie. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

IIJIOCKOCTH. HpI/IBHaK NEPNCHAUKYIIAPHOCTU HpﬂMOfI U IIJIOCKOCTH. I[OKEB&TCJ’ILCTBO.
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MPSIMBIX, IPSIMOK U
MIOCKOCTH, TNIOCKOCTEH

[lepnengukynsip u HakioHHas. lleprnengukynspHeie 1iockocTH. [IpusHak

NEePIEHAUKYISIPHOCTH IJIOCKOCTEN. [l0Ka3aTenbeTBo.

PaccrosiHus B mpocTpaHCTBE 2
JlexunoHnHoe 3aHsTHE
Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHAuKyIspax. Jloka3zarenbCTBO. YTON MEXKIy MOpsSIMON U 5
TICPICHANKY IApax IJIOCKOCTBIO. YTOJI MEX/1y IIIOCKOCTSMHU
JlekumoHHOE 3aHsATHE
Tema 2.5. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
[TapannensHble, MOJYJISA)
MepHEeHIUKYISIPHBIC, AkcuoMbl  ctepeoMmeTpuu. llepneHAuKyNIIpHOCT, MPSMOM U IUIOCKOCTH,
CKpELIUBAOILKECS NPAMBIE | TAPAILICILHOCTh JIBYX MPSIMBIX, NEePHEHANKYIISIPHBIX IJIOCKOCTH, 4
NEePHEHANKYIISIPHOCTD MIJIOCKOCTEN
[IpakTuueckoe 3aHsTHE
Tewma 2.6. Coneprkanne yueOHOro MaTepuana
Pemenue 3anau. Ilpsamelie u | Pacnonoxenne NpsMbIX B TUIOCKOCTEH B MpocTpaHCTBe. [leprneHanKysipHOCTh |
IJIOCKOCTH B MMPOCTPAHCTBE | MapajuIeNbHOCTD NPSMBIX U INIOCKOCTEN. CKpEIUBAIOIIUECS MPSMBIE
KonTponbnas pabota 2
Pasnen 3. KoopanHaTsl H BEeKTOPBI 14
Tema 3.1 Coneprxanue yueOHOro MaTepuaia OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | /lekapTOBBI KOOPAMHATHI B MpocTpaHcTBe. lIpocreiimue 3amaunm B KOOpAUHATAX. , OK-04, OK-07

npoctpanctee. PaccTosinue
MEXIy JBYMs TOYKaMHU.
Koopaunatsr cepeanHbI

oTpe3ka

Paccrosnue MCKAY ABYMs TOYKaMU, KOOPAHWHATEI CCPECAUHBI OTPC3Ka

JIEKIIMOHHOE 3aHATHE

Tema 3.2

Coneprkanne yueOHOTo MaTepuana
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BekTopsbl B IpOCTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHOE NPOU3BEICHHE

Bekropsl B npoctpancTe. CloKeHHE U BHIYUTAaHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa
Ha 4uciao. KommianapHele BekTOpbl. CKaJlsipHOE IPOU3BEACHHE BEKTOPOB.
PasnoxxeHue BekTopa 1o TpeM HEKOMILIaHapHbIM BekTopaM. KoopanHaTel BekTopa,

BEKTOPOB CKAJIIPHOE MPOMU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXIY BEKTOPaMH, YO 2
MEXIYy IPSIMOM U MIIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTAMH. Y paBHEHUE MIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIpPeACTUTENS 2X2
JlexunonHoe 3aHsTHE
[IpakTuueckoe 3aHsTHE 4
Tema 3.3 IpodeccnonabHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
[IpakTuko- MOYJIs1)
OpHMEHTHPOBaHHbIE 3a1auM | KoopauHaTHasi TII0CKOCTh. BBIYMCIIEHHE PACCTOSIHUM U TUIOMIAJCH Ha TIOCKOCTH.
Ha KOOpAMHATHOM | KonmuecTBeHHBIE pacyeTh 4
IIOCKOCTH [IpakTuueckoe 3aHsTHE
Tewma 3.4 Copepxanue yueOHOro MaTepuana
Pewenue 3a1a4. | /lekapToBbl KOOPAMHATHI B MPOCTpAHCTBE. BekTophl B nmpocTpancTe. CiloxkeHue u
Koopannats! u BEKTOpHI BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uyucio. KoMIuiaHapHble BEKTOPBI.
CkansipHoe  TNpPOU3BEACHHE BEKTOPOB. PasnokeHHWe BeKTOpa IO  TPeM
HEKOMIUJIaHApHBIM BeKTopaM. [Ipocreitmme 3agaum B koopauHaTax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKy TOUKaMH, KOOPJAMHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE 5
MPOU3BE/IEHHE BEKTOPOB B KOOPJWHATAX, YTOJ MEXKIY BEKTOPAMH, YTOJ MEXKIY
MPsIMOM M MJIOCKOCTBIO, YTOJI MEXY IIIOCKOCTSIMHU
KonTponbnas pabota
Paznen 4. OcHoBbl TpUronomerpuu. Tpuronomerpuyeckue QyHKIUU 36
OK-01, OK-02,
Tema 4.1 CogepxaHue yueOHOTO MaTepuana OK-03, OK-04,
Tpuronomerpuieckne Pannannas mepa yria. [ToBopoT Touku BOKpyr Hadayia KoopauHat. OmpeneneHue OK-05, OK-06,
2 OK-07

(GYHKIUMH  [TPOU3BOJIBHOIO

CHHYCa, KOCMHYCa, TAHI'CHCA U KOTAaHI'CHCA. 3HaKku CHHYCa, KOCHUHYCa, TAaHI'CHCA U
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yria, yucna. PaguanHas u
rpajycHas Mepa yria

KOTaHI'CHCAa I10 YCTBECPTAM. 3aBHCHUMOCTh MCXKIY CHHYCOM, KOCUHYCOM, TAHI'CHCOM U
KOTAaHI'CHCOM OJIHOT'O M TOTI'O K€ yIJia

.HGKI_[I/IOHHOG 3aHATHEC

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUICCKHE
TOX/IECTBA.

DopMyITbl IPUBEACHUS

Conepxanue yueOHOro MaTepraia

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O U
- o.. DopMyIIbI IPUBEAECHUS

JIeKIIMoHHOE 3aHATHE

HpaKTqucxoe 3aHATHUC

Tema 4.3

CuHyc, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [JBYX
YIJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyiibl
IIOJIOBUHHOTO yIJIa

Cogepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiiHoro yrina. @opMmynbl  TOJNOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKMX (YHKIMHA B TPOHM3BEACHUE M MPOU3BEACHUS B CYMMY.
BolpakxeHue TpPUrOHOMETPUYECKMX (YHKIMM dYepe3 TaHINeHC IOJOBUHHOTO
aprymenTa. [IpeoGpa3oBanus npocTeHnX TPUrOHOMETPUYECKUX BBIPAKEHHUH

JIEKIIMOHHOE 3aHATHE

HpaKTI/IquKOC 3aHATUC

Tema 4.4
ODyHKIMU, HUX CBOWCTBA.

Cogepxanue yueOHOT0O MaTepuana

OO6nacTh onpeneneHuss U MHOYKECTBO 3HaYeHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,

CrniocoOsl 3a/laHus | MepHUOJUYHOCTh PyHKIMHA. CriocoObl 3a1aHust GyHKIUN

byHKIHIi JIekIImoHHOE 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuyeckue OO6nacTh onpefeneHuss ¥ MHOXECTBO 3HAUYEHUI TPUTOHOMETPUYECKUX (YHKIHH.

¢byHKIMH, UX CBOIcTBa U
rpaduxu

YétHOCTh, HEYETHOCTD, NEPUOIUUHOCTh TPUTOHOMETpUYecKUX (yHKuui. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y = tg X, y = ctg X.

JIEKIIMOHHOE 3aHSTHE.

Tema 4.6

Coneprkanne yueOHOTo MaTepuana
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[IpeobpazoBanue

Cixatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKITHIA.

rpaduKoB [IpeoOpaszoBanue rpaukoB TPUTOHOMETPUIECKUX (PYyHKITHIA

TPUTOHOMETPUUECKUX [TpakTrueckoe 3aHsATHE

byHKIUI

Tema 4.7 IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHME (CoAepPKAHUE TPUKJIATHOTO
Onucanue MO/1YJIfA)

IIPOU3BO/ICTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX (DYHKIMI B MpodecCHOHANbHBIX

MPOIIECCOB €  MOMOIIIBIO
rpadukoB pyHKINN

3aJadyax

IIpakTHueckoe 3aHsaTHE

Tema 4.8 Coneprxkanue yueOHOro Matepuana
Oo6parnbie OO6patHbie TpuronoMerpuueckue GyHkuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
JlekumoHHOE 3aHsATHE
byHKIUN
IIpakTHueckoe 3aHsaTHE
Tema 4.9 Coneprkanue yueOHOro MaTepuana
Tpuronomerpuueckue VYpaBHeHue cos X = a. YpaBHEHUE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue

YpPaBHEHUS 1 HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUN OCHOBHBIX THIIOB: IIpocTenIne
TPUTOHOMETPUYECKHUE YPAaBHEHMsI, CBOJALIMECS K KBAJpaTHbIM, peEIIaeMble
Pa3I0KEHUEM Ha MHOKUTEIIN, OJJHOPOJHBIE.

HpOCTCI\/’IH_II/Ie TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

JIEKIIMOHHOE 3aHSTHE.

IIpakTHueckoe 3aHsaTHE

Tema 4.10 Coneprxanue yueOHOro MaTepuaa

Cucremsl CucTemsbl IPOCTENIINX TPUTOHOMETPUUECKUX YPaBHEHUN
TPUTOHOMETPHUIECKUX JlexunoHnHoOe 3aHsATHE

YpaBHEHUI

Tema 4.11 Coneprkanne yueOHOTo MaTepuana
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Pemenne 3amau. ocHoBHI | [IpeoOpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAKCHHIA. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHCHHI W HEPAaBEHCTB B TOM YHCJIE C MCIOJIH30BAaHUEM 2
Tpuronomerpuueckue CBOWCTB (PYHKIHUH.
GbyHKIMN Konrponbnas padora
Paszngea 5. KommiekcHble YHC/Ia 6
Tewma 5.1 Coneprxkanue yueOHOro Matepuana
KomriekcHbie ncia [Tonstue komruiekcHoro yucna. ConpsikeHHbIE KOMIUIEKCHBIE YHUCIa, MOIYJIb U
apryMeHT KOMIUIEKCHOro uucina. Popma 3amucd  KOMIUIEKCHOTO — 4ucia 4
(reomeTpuueckasi, TpPUTOHOMETpHUUEecKas, anreOpandeckas). ApudmMerndeckue
JEHCTBUS C KOMILJIEKCHBIMH YHCIIaMU
JlekunoHHOE 3aHsATHE
Tema 5.2 Coneprxkanue yueOHOro Matepuana
[Tpumenenue BrinonHeHne pacyeToB ¢ TOMOIIbIO KOMIUIEKCHBIX yrcen. [IpuMeps! cnoab30BaHuUs
KOMIUIEKCHBIX YHCEN KOMIUIEKCHBIX YHCEI 2
[TpakTHdeckoe 3aHsATHE
Paznen 6. [IpousBognas pyHkuumn, ee npuMeHeHue 26
Tewma 6.1 Coneprkanue yueOHOTro MaTepuaa
ITonstue IPOU3BOJHOMU. | OmpeieliecHre YHCIIOBOM TOCIIEA0BATEIFHOCTH U CIIOCOOBI ee 3amaHus. CBoicTBa OK-01, OK-02,
@opMysibl M TPaBUJIA | YHCIOBBIX TOCIeNOBaTebHOCTEH. OmpeneieHue Mpeenna MocieI0BaTeIbHOCTH. OK-03, OK-04,
g hepeHIMpPOBaHUS Brruncnenne  mpepenoB  mocienoBatrenbHocTed.  [Ipemen  GyHKkmmm  Ha 2 OK-05, OK-06,
o6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienue aprymenta. [Ipupamenue OK-07
byHkuu. 3amayn, MPHUBOIANINE K TMOHATHIO MPOW3BOAHON. OrmpenencHue
MPOU3BOTHON. ANTOPUTM OTHICKAHUS MPOU3BOIHOMN
JlekumoHHoOE 3aHsATHE
Tema 6.2 Coneprxkanue yueOHOTO MaTepuasa
2

®opmyinsl quddepeniposanus. [Ipasuna nuddepeHupoBaHus
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[IpousBoHbIe CYMMBI,
Pa3HOCTH  TPOU3BEICHUS,

.HGKI_[I/IOHHOG 3aHATHC

9aCcTHOTO

Tema 6.3 Copepxanue yaeOHOT0O MaTepuaa

[TpousBoaHbIC Onpenenenne cnoxHOW GyHKIUH. [Ipor3BoaHAS TPUTOHOMETPUYECKUX (YHKIIHH.
TPUTOHOMETPHYECKUX [Tpou3BoHAs CIOXKHON PYHKIIUU

¢bynkuuii.  I[IpousBoanas
CIIOKHOU (DYyHKIIUU

JIeKIIMoHHOE 3aHATHE

Tema 6.4

[TonsaTne 0
HETPEPBIBHOCTH (DYHKITUH.
Meron uHTEpBAIOB

Coneprxkanue yueOHOro Matepuana

[Tonsitue HenpepsiBHON PyHKIMU. CBONCTBA HENIPepbIBHON (QyHKIIUU. CBI3b MEXITY
HENpPEepPhIBHOCTRI0O U auddepeHupyeMocThio GYHKIIMHM B TOYKE. AJTOPUTM
pelIeHus: HEpaBEHCTB METOJIOM MHTEPBAJIOB

JIeKIIMoOHHOE 3aHATHE

Tema 6.5 Copneprxanue yueOHOro MaTepuaia
I'eomerpuueckuii u | ['eomeTpruyeckuil CMBICI TPOU3BOJHOW (QYHKIUMM — YIVIOBOM KO3 dULIMEHT
¢buznueckuit CMBICH | KacaTeJIbHOM K rpaduKy (QYHKIUU B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduxy
MIPOU3BOTHOMN GyHKIMH. AJTOPUTM COCTaBJIEHMsI YPaBHEHMs KacaTelbHOW K IpaduKy (QYHKIHH
y=f(x)
JlexumoHnHOE 3aHsATHE
Tema 6.6 Coneprxanue yueOHOro MaTepuaia
dusnueckuin CMbICT | @u3nyecKuil (MEXaHMYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAas CKOpPOCTh B
MIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
po¢eCCHOHATIBHBIX [TpakTiueckoe 3aHsATHE
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTb (DYHKIIUH.
Touku skcTpemyma

Bozpacranne u yObiBaHuMe (GYHKIMH, COOTBETCTBHE BO3pacTaHHs U yObIBaHUs
¢yHKIMU 3HaKy Mpou3BoAHOM. IloHsATHE MPOM3BOAHON BBHICIIETO TOPSAIKA,
COOTBETCTBUE 3HAKa BTOPOM NMPOU3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (YHKLIMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMyM U MHHUMYM. [loHsTHE acHMMNTOTHI, CIOCOOBI KX
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orpezeneHus. AJITOPUTM HCCIEAOBaHUA (QYHKIMH M HOCTpOeHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-NTMHEeHAs PYHKIUSA

JleximoHHOE 3aHATHE

Tema 6.8

Conepxanue yueOHOro MaTepraia

HccnenoBanue QyHKIUA u

HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHUE IPauKOB.

MOCTpOEHUE TpaUKOB 2
JlekumoHHOE 3aHsATHE
Tema 6.9 HaubGonbmee u | Comepskanue ydeOHOTO MaTepuaa
HaVMEHbIIIEe 3Hayenus | HaxoxkneHune HamOOJBIIEr0O M HAMMEHBIIETO 3HAYeHHH (QYHKIMH, MOCTpOeHHE
byHKIUN rpaduKOoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM amliapara MaTeMaTUYeCKOro aHaIu3a 2
JlekumoHHoOE 3aHsATHE
Tema 6.10 IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COAEPKaHUe (CoAepKaHUe NPUKJIATHOTO
Haxoxnenue MOIYJIs1)
ONTUMAJIBHOrO pe3yabTara | HauMeHnbliee u Haubosbllee 3HadeHne pyHKIuu 6
C MOMOIIBIO MPOU3BOAHON | [IpakTHYECKOE 3aHITHE
B MIPAKTHYECKUX 3a7a4ax
Tema 6.11 Coneprkanne yueOHOro MaTepuana
Pemenne 3ama4. | Gopmynsl U npaBuia auddepeniupoBanus. McenenoBanue GyHKIUN € TOMOIIBIO
IIponsBonHas GpyHKUMH, ee | mpou3BoaHON. Hanbombilee u HaMMeHbIIIee 3HAYCHUS (PYHKIIUU 2
MIPUMEHEHHE KonTponbnas pabota
Pasznen 7. MHOrorpaHHHMKH H TeJla BpalleHUs! 40
Tema 7.1 Copepxanue yueOHOTO MaTepuana
Bepmunsbl, pebpa, rpanu | [lonstre MHOrorpaHHuka. Ero sjaeMeHTHI: BepuiuHbl, pebpa, rpaHu. JuaroHaib. OK-01, OK-02,
MHOI'OTpaHHHKa CeueHne. BrINyKIIble 1 HEBBITYKJIBIE MHOTOIPaHHHUKHU OK-03, OK-04,
JlekioHHOE 3aHATHE 2 OK-05, OK-06,
Tema 7.2 Coneprxanue yueOHOro MaTepuaa OK-07
[Ipusma, ec | [lonarue npusmel. Ee ocHOBaHus u OOkOBbIe TpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIONIME, CEYEHHE. | HaKJIOHHAs npu3Ma. [IpaBunbHas npusma. Ee ceuenne 5

JlexuumoHHOE 3aHATHE
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[Ipsmas wu  mnpaBuiIbHAS

MIPU3MBI
Tema 7.3 Cogepxanue yaeOHOT0 MaTepuaa

[Tapamtenenunen, Ky0. | [Tapanienenumesa, CBOMCTBA MPSIMOYTOJBHOTO Mapajuiesnenuneaa, kyo. CeueHue
CeucHue KyOa, | Kky0a, mapauiesenumena

napajuiesenuiena JlexunoHnHoe 3aHsATHE

Tema 7.4 Cogepxanue yueOHOro MaTepuana

[Tupamupa, ee | [lupamuna u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedyeHHas

COCTAaBIISIIONINE, CEYCHHE.
[IpaBunbHas nupamMuaa.
VYceuennas nupamuaa

nupamuia

JIeKIIMoOHHOE 3aHATHE

Tema 7.5

Copepxanue yueOHOro MaTepuana

Bokogast u nonHas | [Tiomnaags O0OKOBOHM M MOJTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTh OpU3Mbl, | JIEKIIMOHHOE 3aHATHE

ImrupaMu bl

Tema 7.6 Coneprkanne yueOHOro MaTepuana

Cummerpust B KyOe,
napauiesenunene,
npu3Me, TMpamuie

CuMMeTpHUsi OTHOCHUTEIBHO TOYKM, HpsIMOH, miiockocTd. Cummerpust B KyOe,
napajuleJenune1e, NpusMe, IupaMuIe

JIEKIIMOHHOE 3aHATHE

Tema 7.7
[Ipumepsl cumMmeTpuil B

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAePKaAHMe (CoAepKaAHNEe TPUKJIATHOTO
MOAYJIs1)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTuueckoe 3aHsTHE
Tema 7.8 Coneprkanne yueOHOTo MaTepuana
[IpaBunbHbIE [ToHsiTHE TPAaBWIIBHOTO MHOTOTpaHHUKA. CBOKCTBA MPABHIIBHBIX MHOTOIPAHHUKOB
MHOTOTPAaHHUKH, ux | [Ipaktuueckoe 3aHsTHE
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOro MaTepuaa
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Hunuaap, ero
cocrasitrone. CeueHue

[Mwinnap u ero snementsl. CedyeHne MUINMHAPA (apauIeIbHOE OCHOBAHUIO U OCH).
Paseeprka mmimHpa

HWIAHAPA JlexunoHHoe 3aHsATHE
Tema 7.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUe (CoAepPKAHUEe TPUKJIAJTHOTO
Konyc, €ro | MoayJifl)

coctapisitone. CeueHue
KOHYyca

KOHYC u ero ’1eMeHThl. CeueHue KOHYCa (HapaJ'[J'ICJ'IBHOC OCHOBAHMIO U ITPOXOAAIIECE
qcpe3 BepH_II/IHY), KOHHNYCCKHUE CCUCHH . Pa3BepTKa KOHYCa

JlexumoHHOE 3aHATHE

Tema 7.11 Coneprxkanue yueOHOro Matepuana

VY ceueHHsIi KOHYC. | YceueHnHsll KoHyC. ET0o 00pa3yromas u BeicoTa. CedeHne yceueHHOro KOHyca
Ceuenue YCEUEHHOTO | JIeKIIMOHHOE 3aHATHE

KOHyca

Tema 7.12 Cogepxanue yueOHOro MaTepuana

[ap u chepa, ux ceyeHUs

Hlap u cdepa. B3aumuoe pacronoxkenune cdepsl U 1wiockoctu. CedeHue mapa,
cdepsl

JlexuumoHHOE 3aHATHE

Tema 7.13
[Tonsatue 00 o0BEME Tena.
OTtHoLIEHHE 00HEMOB

MOIOOHBIX Tel

Copepxanue yueOHOT0O MaTepuana

[Tonstue 06 obwveme Tena. OObeM KyOa M MPSMOYTOJIBHOTO Mapajulesenunesna.
O6vemM mpusmbl W muwuHApa. OTHoOLIEHME O00BEMOB  IMOAOOHBIX  TEll.
['eomeTpryeckuii CMbICI ONpeaenuTeNs 3-ro HopsaKa

JlexuumoHHOE 3aHATHE

Tema 7.14
O0BEMBI u TUTOLIAa A
MOBEPXHOCTEN TN

Coneprkanne yueOHOro MaTepuana

O0bembl mupaMu bl 1 KoHyca. O0bem mrapa. [lnomaaun noBepXHOCTEH Te

JlexuumoHHoOE 3aHATHE

Tema 7.15

KombOunanum
MHOTOTPaHHUKOB H  Tel
BpaIICHUS

Cogepxanue yueOHOTO MaTepuana

KOM6I/IHaI_[I/II/I reOMCTPHUYCCKUX TECJI

[IpakTHueckoe 3aHsATHE
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Tema 7.16
I'eomerpuueckue
KOMOWHAIMH Ha MPaKTHKE

Copepxanue yueOHOro MaTepuaa

Hcnonb30oBaHne KOMOHMHAIMH MHOTOTPAaHHUKOB W TEN BPAIICHUS B IPAKTHKO-
OPHUEHTHPOBAHHBIX 3a7a4ax

[TpakTrueckoe 3aHsATHE 2
Tema 7.17 Coneprkanue yueOHOro MaTepuasa
Pemenune 3a1a4. | OOBEMBI U TUIOIIA U TTOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpallleHus
Mmuororpanaukn U Teia | KonrpoisHas paboTa 2
BpallleHUs
Paznen 8. IlepBooOpa3nas GpyHKuMHU, ee NPUMeEHEHHE 16
Tema 8.1 Copepxanue yueOHOT0O MaTeprala OK-01, OK-02,
ITepBooOpa3Has (GyHKuUUH. | 3aa4a O BOCCTAHOBJIICHHH 3aKOHA JBHIKCHHUS 10 M3BECTHON ckopoctH. ITonsTHe OK-03, OK-04,
[IpaBuna HAXOXIECHUS | uHTerpupoBaHus. O3HaKOMJIEHHE C TMOHATHEM HHTerpajga ¥ NepBOOOpazHOM ais OK-05, OK-06,
1epBOOOPA3HbIX ¢yuxun y=f(x). Pemenue 3amauy Ha CcBA3b NEPBOOOpPA3HON M €€ MPOU3BOJHOM, OK-07
BBIYHCIICHHE TEepPBOOOpa3sHON nisi jgaHHOW (QyHkimu. Tabmuma dopmyn s
HaX0X/IeHUs epBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHUS IEPBOOOpa3HON 4
JlexumoHHOE 3aHsATHE
Tema 8.2 Coneprxanue yueOHOro MaTepuaia
[Inomans KpuBOIMHEWHOM | 3ajauM, NPUBOAAILINE K MOHSATHIO ONPEIENEHHOIO HMHTErpaja — O BBIUYMCICHUH
Tpanenuu. @opMmyia | TUIOIAAX  KPUBOJIMHEWHOW Tpamenuw, O TMepeMemieHnn Touku. [loHsTne
Herotona — JleitOnuna onpeaenéHHOro uHTerpana. I'eomerpudeckuii U GU3NUECKUN CMBICIT OIIPEEIEHHOTO
unterpana. ®opmyna Hetotona— Jleitbuuna 2
JlexunoHnHoOe 3aHsATHE
Tema 8.3 Coneprkanne yueOHOTo MaTepuana
Heonpenenennsiii u | [loHsiTHe HEONpPEAENIEHHOrO HHTErpaja
2

OHpe,Z[CJICHHBII‘;I HWHTCIPaJIbl

JIEKIIMOHHOE 3aHATHE

Tema 8.4

Cogepxanue yueOHOTO MaTepHuala

['eomeTpuyeckuii CMBICH ONPENEIECHHOTO HHTErpaia
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ITonsarue 00 | JIekunoHHOE 3aHATHE 2
OIIpEICJIEHHOM HHTErpaie
KaK iouiaau
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHME (CoAepPKAHUE TPUKJIATHOTO
OnpeneneHHblid THTErpaJl B | MOAYJIs1)
KU3HU ['eomeTpruueckuii CcMbICI ONpenesieHHOro uHrerpana. Popmyna Herorona -
JleliOHMLIA.
Pemienue 3amau Ha mpUMEHEHHE WHTETpajia sl BEIYUCICHHS (PU3NICCKUX BETUINH
Y IUI0IIAAeN 4
IIpakTHueckoe 3aHsaTHE
Tema 8.6 Cogepxanue yueOHOro MaTepuana
Pemenue 3agau. | [lepBooOpa3nas Gpynkuuu. [IpaBuna HaxoxaeHus nepBoodpaszHbiX. Ee npumenenue
ITepBoobOpasHas ¢ynkuuu, | Konrponbaas pabora 2
€€ IPUMEHEHUE
Paznen 9. Crenenn u kopuu. CreneHHass QyHKIUs 12
Tema 9.1 Coneprxanue yueOHOro MaTepuaia
Crenennast  QyHKIWs, €€ | [TouaTHe KOpPHS N-Oif CTETeHH M3 AeiicTBUTENbHOrO uncaa. Oynkuun y = Vx ux
CBOWCTBA cBoiicTBa u rpauku. CBolicTBa KOPHS N-Oi CTENEHU 5
JlexunoHHOE 3aHsATHE OK-01, OK-02,
Tema 9.2 Coneprxanue yueOHOro MaTepuasa OK-03. OK-04
IIpeoOpaszoBanue [TpeoOpa3oBaHue UPPALTUIOHAIBHBIX BBIPAXKEHUN OK-0 5’ OK-O7'
BBIPAKEHUI C KOPHSAMM N- | JIeKLIMOHHOE 3aHATHE 2 ’
O} CTEeNeHU
Tema 9.3 Coneprkanne yueOHOTo MaTepuana
CpoiictBa  creneHun ¢ | [loHsTHE CTENICHH C JIFOOBIM pallMOHATBHBIM MoKa3aresieM. CTerneHHbIe PYHKIMU, UX
panroHaIbHBIM cBOIicTBa U rpaduKu A

JIEKIIMOHHOE 3aHATHE
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HefICTBI/ITeHBHBIM

II0Ka3aTeIsIMU
Tema 9.4 Cogepxanue yaeOHOT0 MaTepuaa
Pemenne PaBHOCWIIBHOCTB MppALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. METOABI NX PELICHUS.
HppalMOHATIbHBIX Penienne nppannoHaIbHBIX YPaBHEHUN U HEPABEHCTB
YPaBHEHHMH U HEPABEHCTB | JIEKIMOHHOE 3aHATHE 2
Tema 9.5 Copneprxanue yueOHOro MaTepuaia
Crenenu u KopHH. | OnpeneneHre creneHHol (QyHkuuu. Vcnosb3oBaHuE €€ CBOMCTB IpU pelIeHUU
Crenennast pyHKIUS YpaBHEHU U HEPABEHCTB 2
KonrponsHas pabora
Paznea 10. Iloka3zatenbHasa GyHKIuS 10
Tema 10.1 Cogepxanue yueOHOro MaTepuana
[TokazarenpHass QyHkuus, | CTeneHb ¢ OPOM3BOJIBHBIM  JICHCTBUTEIBHBIM MOKasareseMm. OnpenencHue
€€ CBOMCTBA MOKa3aTelbHON (YHKIMM, €€ CBOMCTBa M TpapuK. 3HAKOMCTBO C NPUMEHEHUEM
noka3arelbHON (QyHKUMU. PerieHne rnokasareabHbIX YpaBHEHUH (YHKIIMOHAIbHO-
rpau4ecKuM METOJI0OM 2
JlexumoHHOE 3aHsATHE
Tema 10.2 Cogepxanue yueOHOTO MaTepuana OK-01, OK-02,
Pemienne mnokasarenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHHUBaHUS —IOKa3aTelew, OK-03, OK-04,
YpPaBHEHUI U HEPABEHCTB METOJ/IOM BBEJIEHUS HOBOM MEPEMEHHOU, (PYyHKIIMOHATHHO-TPAQUUECKUM METOJIOM. OK-05, OK-07
Pemenne nokasarenbHbIX HEPABEHCTB 4
JlexumoHHOE 3aHATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuala
Cucrembl TOKa3aTeNbHBIX | PemeHne cucreM mokasaresibHbIX ypaBHEHHH
YpaBHEHUI JlekumoHHoOE 3aHsATHE 2
Tema 10.4 Coneprkanne y4eOHOT0 MaTepuana
Pemenue 3a1a4. | PemieHne mnoxasarenbHBIX YpPaBHEHUN METOJOM YpPAaBHUBAaHUS IIOKa3aTeled u

[Toka3zarenbHas QyHKIHS

METOJIOM BBEICHMS HOBOM HepeMeHHOﬁ. Pemenne noka3arenbHBIX HCPAaBCHCTB
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‘ KoHnTtposbhas padota 2
Pasnea 11. Jlorapugmsl. Jlorapupmuyeckast pyHkumus 18
Tema 11.1 Coneprkanue yueOHOro MaTepuasa
Jlorapudm gucina. | Jlorapudm uncna. JlecITUYHBIN 1 HATYpATbHBIN JIOTAPU(PMBI, YHCIIO €
JecsaTuuHbIit U | JIeKIIMOHHOE 3aHITHE
HATYypaJbHBIN JIOTapH(MBI, 2
YHCJIIO €
Tema 11.2 Cogepxanue yueOHOro MaTepuana
Croiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus sorapuGMHUpPOBAHUSL.
Omnepanus JlexumoHHOE 3aHsATHE 4
norapuMUpOBaHUS
Tema 11.3 Coneprkanue yueOHOro Matepuana
Jlorapudmuueckas Jlorapudmuueckas QyHKIMS U ee CBOHCTBA OK-01, OK-02,
(GyHKIHs, €e CBOMCTBA JIekImoHHoe 3aHATHE 2 OK-03, OK-04,
Tema 11.4 Copepxanue yueOHOT0O MaTepuana OK-05, OK-07
Pemenue [Tonstne norapudmuyeckoro ypaBHeHus. Omnepanusi TMOTEHIMpPOBaHHA. Tpu
norapu(pMUIECKHX OCHOBHBIX METOJa peleHHs] Jorapu(pMUUYECKUX YpaBHEHHH: (yHKIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadypyeckii, METOA NOTCHIMPOBAHMS, METOJ BBEJICHHS HOBOI MEpPEMEHHOIA. 9

Jlorapugmuueckue HepaBeHCTBA
JlexuroHHOE 3aHATHE

Tema 11.5 Coneprkanue yueOHOr0o MaTepuana
Cucremsl AJNTOPUTM pELIeHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUECKHX
JorapupMHUUECKUX YpaBHEHHI U HEPABEHCTB
ypaBHEHUH JlexunoHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
Jlorapudmsl B mpupose U | MOLYJIsl)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuueckas crnupanb B npupoge. Ee A

MaTeMaTHYeCKHE CBOMCTBA
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HpaKTI/I‘IeCKOC 3aHATHUC

Tema 11.7 Copepxanue yaeOHOT0O MaTepuaa
Pemenue 3aja4. | Jlorapupmuueckas pynkuus. Pemenne npocreiimmx orapupMudecknx ypaBHEHHH
Jlorapudmer. KoHnTtposbhas pabota 2
Jlorapudmuyeckas
byHKIHSA
Pa3zpnen 12. MHuoxkecTBa. JjieMeHTbI Teopuu rpagos 8
Tema 12.1 Cogepxanue yueOHOro MaTepuana
MHuosxecTBa [Tonsitue Muoxkecta. [lomMuosxecTBo. Omnepanuu ¢ MHOKECTBaMU

JlexunonHoe 3aHsATHE 2
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
Onepanuu ¢ MHOXECTBAMH | MOZYJISA)

Omnepanuu ¢ MHOXKecTBamMH. PellieHne npukiaaHbIxX 3a1a4

[TpakTHueckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
I'padbr [Tonsitue rpada. Cesi3Hbli rpad, AepeBo, LUKI Ipad Ha MIIOCKOCTH

JlexuroHHOE 3aHATHE 2
Tema 12.4 Coneprxanue yueOHOro MaTepuasa
Pemenue 3amad. | Onepanuu ¢ MHOKecTBaMu. ONMCcaHne pealbHbIX CUTYallMi ¢ TOMOIIBIO MHOXKECTB.
MmuoxectBa, I'padsl u ux | [Ipumenenune rpadoB K pelIeHUIO 33134
IIPUMEHEHNE KonTponbnas padota 2
Pa3zpnen 13. DiieMeHTBI KOMOMHATOPHKH, CTATUCTHKY U TEOPUM BEPOSITHOCTEH 18

OK-01, OK-02,
OK-03, OK-04,

Tema 13.1 Cogepxanue yueOHOT0O MaTepuana OK-05, OK-07
OcHoBHbIE noHATHs | [lepectaHOBKH, pa3MelIeHUs], COUETaHUSI.
KOMOMHAaTOPUKHU 2
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.HGKI_[I/IOHHOG 3aHATHC.

Tema 13.2
CoOsbiTHE, BEPOSATHOCTD
coObiTug. Crnoxenue U

YMHOKEHHE BEPOATHOCTEN

Conepxanue yueOHOro MaTepraia

CoBMecTHBIEC 1 HECOBMECTHBIE COOBITHSA. TeopemMbl 0 BEpOSITHOCTH CyMMBI COOBITHIA.
VYcioBHass BEpOSTHOCTh. 3aBUCHUMBIE W HE3aBHCHUMBIE cOObITHA. Teopembl o
BEPOSITHOCTH IIPOU3BEICHUS COOBITHI.

.HGKI_[I/IOHHOG 3aHATHEC

Tema 13.3 IpodeccnonabHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue (CoAep:KaHue MPUKJIATHOTO
BepositHOCTB B | MOAYJIA)
npodeccHoHATBHBIX OtHOcuTeNbHAsT YacToTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTAaTUCTUYECKOE
3a1auax omnpezeneHue BepossTHocTU. O1ieHKa BEPOSTHOCTU COOBITUS

[IpakTuueckoe 3aHsTHE
Tema 13.4 Cogepxanue yueOHOro MaTrepuana

JluckpeTHas  ciydaiiHas

Buner ciyvaitapix BenwuuH. OmnpeneneHue TUCKPETHOW CIydalHON BETUYMHBIL.

BEJINYMHA, 3aKOH €€ | 3aKOH pacHpelesieHus JUCKPeTHOW ciyyailHOM BenuuuHbl. Ee uuncioBble
pacnpezeneHus XapaKTepUCTUKU

JlexuroHHOE 3aHATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaia

321,[[8.‘11/1 MaTeMaTH4eCKOn
CTaTHUCTHKH

BapI/IaI_[I/IOHHHﬁ pAA. Ilonuron dYacTtoT u rucrorpamma. CraTtucTHdecKue
XapaKTCPUCTUKHU pAda H8.6J'II-O,Z[8.CMLIX JaHHBIX

JlexuumoHHOE 3aHATHE

Tema 13.6
CocraBienne TaOmHUIl U
JIUarpamMm Ha MpaKTHKe

IIpodeccnonanbHO-0OpMEeHTHPOBAHHOE COJepPKaHue (coAepKaHue NPUKJIAJTHOTO
MO/1YJIfA)

HCpBH‘IHaH o6pa60T1<a CTaTUCTHYCCKUX OTAaHHBIX. Fpaqmqecxoe HX IMMPEACTABJICHUC.
Haxoxnaenue CpCAHUX XapaKTCPUCTUK, Ha6J'IIOJIaCMBIX JaHHBIX

HpaKTI/ILIeCKOC 3aHATUC

Tema 13.7
Pemrenue 3amau. D1eMeHTEI
KOMOMHATOPHKH,

Coneprkanne ydeOHOT0 MaTepuana

OnemeHTbl KoMOuMHaTOpuku. CoObITHE, BEPOSTHOCTH cOObITHA. CloKeHue u
YMHO>KEHHE BEPOATHOCTEN
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cratuctukn M Teopuu | KonrponbHas pabora 2
BEPOATHOCTEMN
Pasnen 14. YpaBHeHusi 1 HepaBeHCTBA 18
Tema 14.1 Copepxanue yaeOHOTO MaTepralia
PaBHOCHIIBHOCTB PaBHOCMIIBHOCTD ypaBHEHUI M HepaBeHCTB. OmnpezeneHus. OCHOBHBIE TEOPEMBI
YPaBHEHHMM U HEPABEHCTB. | paBHOCHIIBHBIX IIEPEX0ax B YPaBHEHUSX U HepaBeHCTBaX. OOIINe METO bl PeIICHHS
OOmme MeToAbl pEICHUsT | YpaBHEHUN: MEpeXoJ OT paBEeHCTBA (YHKIMHA K PAaBEHCTBY apryMEHTOB IS e
MOHOTOHHBIX (DYHKIIMH, METOJI pa3JI0kKEHHUs HA MHOKUTEIU, METO/] BBEJICHHUS HOBOH
HepeMeHHOH, (QyHKIMOHAIBHO-TpaUueCKUuil METO
JlexumoHHOE 3aHsATHE
Tewma 14.2 Coneprxkanue yueOHOro MaTepuana
I'padpmuaeckuii meToz | O0Imme MEeTo bl pelIeHUs] HEPaBEHCTB: MEPEX0/] OT CPABHEHUS 3HAYCHUN (YHKIUH K
pereHust YPaBHEHMH, | CpaBHEHHIO 3HAYEHUI apryMEHTOB JIJIsl MOHOTOHHBIX (D)YHKIIHIA, METO/I HHTEPBAJIOB, OK-01, OK-02,
HEPaBEHCTB byHKUIMOHAIBHO-Tpaduueckuii MeTo. I'paduueckuil MeTo ] peleHus] ypaBHEHUH U ) OK-03, OK-04,
HEPABEHCTB OK-05, OK-06,
JlexumoHHOE 3aHsATHE OK-07
Tema 14.3 Coneprkanue yueOHOro MaTepuana
VYpaBHenus u HepaBeHCTBa | OmpeneneHre Moaynisi. Packpeitme Momynst mo ompexaeneHuto. IIpocreiimme
C MOJyJIEM YpaBHEHHs M HEpaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCWIIBHBIX MEPEXO0B B
OIPECIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOJYJIEM z
JlexuroHHOE 3aHATHE
Tema 14.4 Coneprxanue yueOHOro MaTepuala
VYpaBHeHHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ nmapaMerpoM. [Ipocreilinme ypaBHeHHS U HEPABEHCTBA C TapaMeTPOM
C mapameTpaMu JlexumoHHOE 3aHATHE 2
Tema 14.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IepP:KaHue (CoAep:KaHue MPUKJIATHOTO
CocraBneHne W pEIICHUE | MOAYJIsl)
npoecCHOHANBHBIX 3371au | PelieHne TeKCTOBBIX 3324 MPO(eCCHOHATBHOTO COICPIKAHUS o

C IIOMOIIBIO YPAaBHEHUM

HpaKTI/ILIeCKI/Ie 3aHATUA
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Tema 14.6 Coneprkanue y4eOHOro MaTepuasa
Pemenne 3ama4. | OOuie MeToAbl PEIICHUsl YPaBHEHUN. YpaBHEHUsSI M HEPABEHCTBA C MOAYJIEM U C
YpaBHEHMs U HEPABEHCTBA | MapamMeTpaMu

[IpakTuueckoe 3aHsiTHE :
Bcero 250
Koncyabranuu 2
IIpome:kyTOUHAs aTTeCTALMS 18
Hroro 270
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3. YCJIOBMS PEAJIU3ALIMU OBLLEOBPA3OBATEJIBLHOM
JUCHMUILIAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHUAJIBLHO-TEXHHYECKOMY 00ecnedeHH 0

Peanuzanus yueOHoOI nmporpamMmbl TpeOyeT HaIUYUS:

Kabuner marematuku Nel

Pabouee mecTo npemnoaaBarens;

Paboune mecta oOyuarommxcs;

CranuoHapHas J0CKa;

[TpoexTop (EpeHOCHO);

DKpaH 11 IPoeKTopa (MIEPEHOCHOM );

HoytOyk (mepenocHoit) ¢ ycranosieHHbIM [1O, moakmoueHueMm k MHTepHET U
obecrnieueHreM

JOCTYyTAa B 3JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly Y HUBEPCUTETA;

CranuoHapHble yueOHO-HATIsHbIe TOCOOUS (TI1aKaThl);

[lepenocHble yueOHO-HATTISAHBIEC TTOCOOUS.

[IporpammHoe obecrieueHue:

OrneparnmonHas cucremMa Windows 10

[Taker mpuxnanueix mnporpamm OfficcProfcssionalPlus 2010 Rus, AnTuBUpYyCcHas

nporpamMma _Kacnepekoro KasperskyEndpointSccurrity  nns  OusHeca-  PacmmpcHHBIN
RusEdition, PcaZip, Adobe Acrobat Reader DC.

3.2. UndopmanuonHoe odecriedeHne o0yueHust
Ilepeyenb pexkoMeHayeMbIX y4eOHbIX M31aHuii, UHTepHeT-pecypcoB, A0NOJHUTEIbHOMN

JIMTEPaTypbl

OCHOBHBIE UCTOUYHUKH.

1. Bammakos M.W. Matemaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS:
yaeoHuk: PekomennoBano ®I'AY «ODUPO». — 2-e uzn., crep. — 256 c., mep. Ne 7 O.
Tekct: anexktpounsii // Akagemus [caiit]. — URL: https://academia-
library.ru/catalogue/4831/213374/

2. BammaxoB M. Y. MaremaTuka: yueOHuk: PekomennoBano ®I'AY «OUPO». — 6-e usn.,
crep. — 256 c., mep. Ne 7 611. Teker: anexrponnsiit // Akaaemus [caiit]. — URL:
https://academia-library.ru/catalogue/4831/414531/

3. bammakos M. U. Maremaruka: 3ajaunuk: y4eb. mocooue: Pexomennosano ®I'AY

«D®UPO». — 5-e uzn., crep. — 416 c., mep. Ne 7 611. Tekct: aneKTpoHHbIN // AKageMus
[caitT]. — URL.: https://academia-library.ru/cataloque/4831/346687/

JlononHNUTEabHbIE UCTOYHUKHU:

1. bammakoB M. U. Marematuka: CO0pHUK 3a7a4 TpOoPHUIBLHON HANIPABIEHHOCTH: yueo.
nocobue: PexomenoBano ®I'AY «DUPOy». — 3-e m3x., crep. — 208 c., rep. Ne 7 611
Texct: anextpounsii / Akagemus [caiit]. — URL.: https://academia-
library.ru/catalogue/4831/427796/

2. T'yce B.A., I'puropees C.I'., IBonruna C.B. Maremaruka. lns nmpodeccuii u
CHEIUATBFHOCTEHN COUATLHO-YKOHOMHYECKOTO Mpoduisi: yueOHnK: PekoMeH1oBaHO
OI'AY «DUPO». — 4-e uzn., crep. — 416 c., mep. Ne 7 611. TekcT: 3neKTpOHHBIH //
Axanemus [caiit]. — URL: https://academia-library.ru/catalogue/4831/429227/

HNHTEpHET-pECYPCHI:
1. http://znanium.com/ bookread.php?book=391863 - DnekTpoHHO-OHOIHOTEUHAS
CHUCTEMA
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2. http://www.bymath.net - HeoOxoauMBIC MaTepHasbl IO JIEMECHTAPHON MaTeMaTHKE B
IIOJIHOM 00BEME.

3. www.bankzadach.ru - Oecrurathbie pemrenust 3amad. IIpumepsl peleHus 3aaad
10 9KOHOMHKE, MaTeMaTHKE, KHOEPHETHKE, IIPOrPaMMHUPOBAHUIO

4. www.arbuz.uz - tpeyrosnbuuk Ilackans

5. http://www.nkj.ru/archive/articles/13598/ - 6unom HproTona

6. http://www.combinatoric.ru.gg/ - a3nekTpoHHOE MOCOOHEe 110 KOMOMHATOPHKE

7. http://www.mathnet.ru/ - obmepoccuiickuii MaTeMaTHYECKHUI MOpTal

8._WWwWw.Nigma.ru — HHTeJUIeKTyallbHas IOMCKOBask CUCTEMa

9. http://www.problems.ru/ - 3agauu Mo MaTeMaTHKE

10. zadachi.mccme.ru - uHGOPMAIHOHHO-ITOUCKOBAsE CUCTEMA 3a/1a4 110 TEOMETPHH

11. www.nature.ru - 3ajaqyu o MaTeMaTHKe

3.3. UnrepakTuBHbIe (POPMBbI 00yUYECHHUS] CTYACHTOB NPH HM3YYECHUHM IMCHHUILIHHBI
MareMaTuka

Tema KonnuecTBo yacos WHuTepakTrBHAs opMa MPOBEACHUS 3aHITHS

1.1 1 gac KoMmuiekr keic - 3aganauit

1.2 2 yaca KoMmuiekr keic - 3aganuit

1.3 2 yaca [IepeyeHp KOMILIEKCHBIX TECTOB 110 BApUAHTaM
1.4 2 gaca KoMIuIeKT KOHTPOIBHBIX 33JIaHUM 110 BapHaHTaM
1.5 2 yaca [IepeyeHp KOMILIEKCHBIX TECTOB 10 BApUAHTaM
2.2 2 yaca ONEKTPOHHBIN MPAKTUKYM

4.1 2 Jaca Komimnekr keiic - 3agannii

4.2 2 Jaca KOoMIIIEKT KOHTPOJILHBIX 33JJaHHi 110 BapUaHTaM
4.3 1 gac KoMmnekr kelic - 3aganuii
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUSA YUYEBHOM

KOHTpOJIL u OIICHKAa

pe3yJIbTaToB

JUCHMUILIAHBI

OCBOCHUA

o01ieo0pa3oBaTebHON

NUCHUIIIAHBI

PaCKpBIBAIOTCS Yepe3 AUCIUIIMHAPHBIC PE3YJIbTAaThl, HAIIPABJICHHbIE HA (POPMHUPOBAHKE OOLTHX U
npodeCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl y4eOHOro MaTepHara.

Oobmasi/mpodeccuoHanbHas Pa3znen/Tema THun oeHoOYHbIX
KOMIIETE€HI[HSA MeponpusiTs
OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 TI- | TecrupoBanue

pelieHus 3a1aq
npodeCcCHOHAILHON
ACATCIIBHOCTH TPUMCHUTCIIBHO K
Pa3IMYHBIM KOHTCKCTaM

o/ct, 1.4.

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6II-0/c,2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temr1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P 5, Temnr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

P 6, Temnl 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-o/c, 6.8

VYerHbli onpoc
MaremaTudecKui JTUKTAHT
NunuBunyanbHas
camocTosiTelbHas paboTa
[IpencraBienue pe3yabTaToB
MPaKTHUYECKUX PadoT
3ammTa TBOPYECKUX pabOT
3almmTa UHAUBUAYaJIbHbIX
MIPOCKTOB

KonrponsHas padora
Brimonnenue 3aganuii Ha
dK3aMEHE

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA MOKCKA,
aHaJIM3a U UHTEPIPETAUU
uHpoOpMaLny, U
WH(OPMAIIMOHHBIC TEXHOJIOTUN
JUTS BBITIOJTHEHUS 33714
npodecCHOHAIbHON
NeSATeTbHOCTH

P1,Temal.1,1.2, 1.3 IT-o0/c,
14.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/C,
73,74

TectupoBanue

YCTHBIN onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanpHas
camocTosiTelbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX paboT
3ammTa UHAUBUAYaJIbHbIX
MIPOEKTOB

KonTponbnas pabota
BrinosiHenue 3a1anuil Ha
JK3aMEHe

OK 03. [IimtanupoBats n
pean30BbIBATH COOCTBEHHOE
npohecCuoHaIbHOE U JTMYHOCTHOE
pasBUTHE,
IpeANPUHUMATENIBCKYIO
NeSITebHOCTD B
npodeccuoHaabHOM chepe,

P1,Temal.1,1.2, 1.3 IT-o/c,
1.4,

P2, Temnr 2.1,2.2,2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

TectupoBanue

YcTHBII onpoc
MaremaTndeckuii TUKTAHT
NunuBunyanpHas
camocTosTelnbHas paboTa
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT

I MpodeccrmoHanbHOe-0pUeHTMPOBaHHOE CoAepXKaHue
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HCITOJI30BaTh 3HAHUS I10 P 4, Temnr 4.1, 4.2, 4.3, 4.4, | 3amura TBOpUECKHX pabOT
(UHAHCOBOI TPAMOTHOCTH B 4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9, | 3amura HHIUBUTYATHHBIX
pa3IMYHBIX KU3HECHHBIX 4.10 IIPOEKTOB
CUTYaIUIX P 6, Temn1 6.1, 6.2, 6.3, KonTponbras pabota
6.4, 6.5, 6.6, 6.7 II-0/c, 6.8 | BrimoaneHue 3agaHuii Ha
P 7, Temn 7.1, 7.2 I1-0/C, 9K3aMeHe
73,74

OneHka pe3ynbTaToOB WHIMBUAYATBHOTO OCBOCHHS 00IIe00pa3oBaTeIbHOW JIUCIUTUTHHBI
BBICTABIISICTCS B BUJIE OATHHON OIEHKH (OTMETKH «OTIUIHOY, «XOPOIIIOY, «yTOBICTBOPUTEIHLHOY,
«HEYIOBIIETBOPUTEIIBHO»). DKCIIEPTHAS OIIEHKA OIICHUBACTCS KaK «OCBOCHOY, «HE OCBOCHOY HIITU
YYHUTHIBACTCS PU BBICTABIICHUH OaTbHOW OIICHKH 32 YCTHBIN WJIM MUCbMEHHBINA OTBET.

OneHouHble cpencTBa sl BCEX BHAOB KOHTpOJs oTrpaxkeHsl B POC mo ydeOHOU
JNUCILIUILINHE.
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