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1 0ObIAA XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOU

JUCIHUIIVIMHBI I1/1.01 MATEMATHKA

1.1 MecTo AMCHMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl

VYuebOnas mucuurmmaa [1/1.01 Marematuka siBIsieTcsi 00s13aTEIBHON YacThI0 00pa30BaTeIbHON
porpamMMbl  CpeiHero mpodeccuoHabHOro obpa3zoBanusi B cooTBercTBHM ¢ PI'OC CIIO
npodeccun: 15.01.32 Omeparop CTaHKOB € MNPOTPAaMMHBIM YIIPAaBICHHEM, YTBEP)KICHHBIM
npuka3zoM MuHHCTEepcTBa npocBenieHus Poccutickoit deneparuu ot 09 nexkadbps 2016T.N 1555

Kon HaumeHoBaHue 001X KOMIETEHIMIi M TNYHOCTHBIX Pe3yJIbTaTOB

OKO1 | Beibupars ciocoOsI perieHus 3a1a4 npodeccHoHaaIbHOM IS TEIIbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 03 | [TmaHupoBaTh M pean30BBIBATE COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE, NPEANPHHUMATEILCKYIO JEATEIBHOCTH B TPO(GECCHOHATILHOU cdepe,
MCTIOJIB30BATh 3HAHUS 1O (PMHAHCOBOW T'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYaLUsAX;

OK 04 | DddexTnBHO B3aUMOEHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMAaH/IC;

1.2 leab u nJaHupyemble pe3y/ibTaThbl 0CBOCHUS JMCHUIIIMHbI

B pamkax nmporpammsl yue6HoM aucuurinabl [1/1.01 MaTtematuka Ha yriyOJIeHHOM ypOBHE B
coorBercTBUM ¢ TpeboBanusiMu PI'OC cpennero oobmiero oOpa3oBaHus y OO0ydaromuxcs
(bopMUPYIOTCS CIEIYIOMIME TPEIMETHBIE PE3YIbTaThl 00yUEHHUS:

Kon IIpeaMeTHbIE pe3ybTAThI
OK Ymvenns 3Hanus
OK 01 V1 Bmamenue MeTOJaMU  JOKAa3aTelbCTB, | 31 3HAHNE METOJIOB
OK 03 AIropuT™MaMu  pCHICHUA  3aJa4d, YMCHHUC | JOKA3aTEJIbCTB, aJIrOPUTMOB
OK 04 q)OpMy.]'H/IpOBaTB OMpEaACICHUA, AKCHUOMBI H pemeHns 3aja4; 3HAHUE

TCOPCMBI,  MPUMCHATL  HX,  HPOBOIUTE | gnpeneneHit, akCHOM M TEOPEM.
JIOKa3aTeNbHbIE PACCYHKIEHHS B XO/I€ PEMIEHUS | 39  spapme MOHSTHS: CTENCHD
sanad, 4yucia, Jorapudm uucia;
VY2 ymeHue onepupoBaTh MOHATHIMU: CTETICHb | 33 3HaHUE HOHSTHS:
yycna, Jorapudm uKcia; yMeHUe BBINOJHATh | palOHAIbHEIE,
BBIYMCIIEHHE 3HA4E€HUH M MpeoOpa3oBaHUs | MppalMOHAIbHBIE,
BBIPOKEHUI CO CTENEHsAMH U JiorapudMam, | MOKa3aTelbHBIE, CTETCHHBIE,
npeoOpa3oBaHus JIPOOHO-pAIMOHAIBHBIX | JTOTapu(MHUUECKHE,
BBIpa)KEHUH; TPUTOHOMETPHUYSCKHE YpPaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI,
Y3  yMeHue oOmepupoBaTh  MOHATHIMH:
34 3HaHMe MOHATUA: (QYHKUHA,
paroHaIbHbIE, UppaIMoHaIIbHBIC,
HEnpepbIBHAS byHKIH,
noKa3aTeJbHbIE, CTCITICHHEIE,




JorapupMHUECcKue, TPUTOHOMETPUUECKUE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

Y4  yMeHWe  ONEpPUPOBATH  MOHATHUSIMHU:
byHKIIHS, HeTpepbIBHAS byHKIIHS,
IPOM3BOJIHAS, TIEPBOOOpa3Has, ONpPeACTICHHbIH
WHTETPA, YMEHHE HAXOJIUTh MPOU3BOTHBIC

3JI€EMEHTapHBIX byHKIUH, UCIIONIb3Ysl
CIIpaBOYHbIE MaTepuajbl; HCCIENAOBATh B
IPOCTEHIINX ciydasx byHKIIN Ha
MOHOTOHHOCTb, HAaXOJIUTh HAWOONbIINE H

HAaUMEHbIINE 3Ha4YeHUs] (YHKIUN; CTPOUTH
rpa@uKkd MHOTOWIEHOB C HCIIOJIb30BAHHEM
amnmapara MaTeMaTu4eCcKoro aHaIMn3a;
MPUMEHSTDH TPOU3BOAHYIO MPU PEIICHUH 3a/1a4
Ha JBIDKECHHUE, pemarhb MPaKTUKO-
OpPUEHTHPOBAHHBIE 3a/1a4d Ha HAaWOOJbIINE H
HaVMEHbIIINE 3HAYCHUS, HA HAXOXKICHUE MyTH,
CKOPOCTH U YCKOPEHUS;

Y5  yMmMeHue  omnepupoBaTh  HOHSTHUSIMHU:
panmoHanbHas ~ (QYHKOHS,  [OKa3aTelbHas
byHKIM, CTCTICHHAs byHKIHS,
JorapupmMuueckas byHKIWHS,
TPUTOHOMETPUYECKHE (YHKLIMHM, OOpaTHbIE
GyHKIIMM;  yMEHUE  CTPOUTHh  rpaduku

U3y4eHHBIX (YHKIWH, UCTIONB30BaTh IrpaduKu
NIPY U3YYIE€HUH TIPOIIECCOB M 3aBUCUMOCTEMH, IIPH
PELICHNH 3a/1a4 U3 JPYTUX Y4eOHBIX IPEAMETOB

n 3aga4 H3 peaHBHOﬁ JKU3HHU, BbIpaXXaTb

dbopmyraMu 3aBUCUMOCTH MEXIY BETUUMHAMM;

Y6 ymeHue pemiatb TEKCTOBBIE 3a/1a4 Pa3HbIX
TUNOB (B TOM 4YHCJE Ha TMPOLEHTHI, JOJIH U
4acTH, Ha JBW)KEHUE, paboTy, CTOMMOCTb
TOBApOB U YCJIYT, HAJIOTH, 33/1a4 U3 00JacTh
yIpaBle€HUS  JUYHBIMM W CEMEHHBIMHU
buHaHCAMM); COCTaBIISATh BBIpA)XEHUS,
YpaBHEHMsI, HEPABEHCTBA M MX CHUCTEMBI I10
YCIIOBUIO 3a/layM, MCCIEN0BaTh IOJyYEHHOE
peleHre W OLEHHMBAaTh MPaBJONOJI00HOCTh
pE3yJIbTaTOB;

VY7 ymenue onepupoBaTh NOHATUSMU: CPEIHEE
apupMeTHUecKkoe, MeauaHa, HauOoJbllee U
HavMEHbIIIEE 3HAUYEHUA, pa3Max, AUCIIEPCH,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yYMEHHE U3BJIEKATb, MUHTEPIPETUPOBATH
uH(pOpMalLIKIo, MPEICTaBICHHYI0 B Ta0yuIax,
Ha Juarpammax, TrpaduKax, OTpa)karoulyko
CBOICTBA pEaJIbHBIX IPOLECCOB U SIBJICHMI;
OpPEJCTaBIATh HMHGOPMAIMIO C  TOMOUIBIO

NpoOu3BOJHAs,  IepBoOOpa3Has,
ONpeAeIICHHbIN UHTETPa;

35 mnoHATUA:  palMOHAJIbHAs
byHKLU, [OKa3aTeNbHasl
byHKIMS, cTeneHHas QyHKIus,
norapupmMuIecKas byHKIIHSA,
TPUTOHOMETpHUUYECKHE (YHKIIUH,
oOpartHbIe PYHKINY;

36 3HaHWE TIOHITHI:
apudmMeTHIecKoe,
HauOoJIbIlIeE W  HaWMEHBIIEE
3HAYCHMS, pa3Max, JIUCIIEePCHs,
CTaHJAapPTHOE OTKJIOHEHUE

cpeaHee
MeIMaHa,

YHUCJIOBOT0 Ha0ODa;

37 3HaHUE MOHATHS: CIy4dalHbIN
ONBIT W CIy4YailHOE COOBITHE,
BEPOATHOCTbH CIIy4aiHOTO

COOBITHSL;

38 TOYKaA,
npsimasl, IIJIOCKOCTB,
IIPOCTPAHCTBO, ABYTPAHHBIN yIroJl,
CKpEIIHBAIOIINECS IpsIMBIE,
[1apaJuIeJIbHOCTD U
NEPIEHIUKYISIPHOCTh TMPSAMBIX U
IIJIOCKOCTEH, yroma MEXIY
IPSIMBIMH, YTOJI MEKIY MPSAMOH 1
IIJIOCKOCTBIO, yroiu MEXIY
IUIOCKOCTSIMH, ~ PacCTOSIHUE  OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE

3HAaHHUC  IIOHATHA:

MEXIY TMpPSIMBIMH, PACCTOSHUE
MEX]y TIIOCKOCTSMH;

39 3HaHUE TTOHSITHUS:
MHOTOTPaHHUK, CeUeHUe
MHOTOTPaHHHKA, KYyO,
napaiesienumnesI, pu3Ma,
NHpaMUIa, ¢durypa "
MOBEPXHOCTh BpallleHus,
OUIUHAP, KOHYyC, Imap, cdepa,
ceueHUs  (QUTYpBl  BpalICHHS,
TUIOCKOCTh, Kacaromasics cdepsl,
NWINHAPA, KOHYyCa, ILIOMAIb
MTOBEPXHOCTH MU PAMH/IBI,
Opu3Mbl, KOHYCa, IWIHHIPA,

momaas cdeprl, o0beM Kybda,
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TaOJINILL u Jarpamu; HUCCIEeO0BaTh
CTaTUCTUYCCKHE JaHHBIE, B TOM YHCIIE C
MIpUMEHEHHUEM IrpapuIECKUX METOJIOB U

SJICKTPOHHBIX CPCIACTB;

V8  ymeHue onepupoBaTh  HOHATUSAMMU:
CIIyualiHBIi ONBIT W CiIydailHOe CcOOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; yMEHHE
BBIUUCIIAATh BEPOATHOCTh C HCIOJIb30BAHUEM
rpau4ecKux METOAOB; IPUMEHATh (HOPMYIIbI
CIIO)KEHUS W YMHOXEHHS BEpPOATHOCTEH,
KOMOWHATOpHbIE (akTel U (HOPMYIBl IPH
pelIeHNH 3a7ay; OICHWBAaTh BEPOATHOCTH
peanbHbIX  COOBITHH;  3HAKOMCTBO  CO
CJlydyaliHbIMU BEJINYMHAMU; YMEHUE IPUBOIUTD
IPUMEPHI POSIBIICHHS 3aKOHA OOJIBIINX YHCET
B IIPUPOHBIX U

06H_IGCTB6HHI>IX SABJICHUAX

Y9 YMCHHUC OINCPpHUPOBATH IMOHATHAMU: TOUYKA,

npsmasd, IIIIOCKOCTD, IMpOCTPAaHCTBO,

,I[ByrpaHHbIﬁ YroJi, CKpeiuBaromuecs mnmpsmaIc,

mapajyiCJIbHOCTb u NEPNCHAUKYIIAPHOCTDb

IPSIMBIX U INIOCKOCTEH, YIOJl MEKIY HPSMBIMH,
Yroa MeXAy IpsMOM M IUIOCKOCTBIO, YIOJI
MCKAY IIIOCKOCTAMHU, PACCTOAHUC OT TOYKHU O

IIJIOCKOCTH, pacCcCTOAHUEC MEKAY MPAMBIMUA,

PacCTOSAHUEC MCKIAY IIJIOCKOCTSAMHU, YMCHHUC

WCIIOJIB30BAaTh IIPH PEIICHUH 3a/1a4 U3y4YCHHBIE
GakThl M TeOpeMbl IUIAHUMETPHUM; YMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUpa;

VY10 ymeHue oOnepupoBaTh  IMOHATHIMMU:
MHOTOTPaHHHK, CEUEHUE MHOTOIPaHHUKA, KYO,
napajjeNnenurnes, npusma, nupammaa, Gurypa
U TIOBEPXHOCTh BpallleHUs, LMUIUHAP, KOHYC,
map, cdepa, cedeHus (UIypbl BpalleHus,
IJIOCKOCTh, Kacaromiasicst cdepsl, LUWIMHIPA,
KOHyCa, IUIOLAaAb IOBEPXHOCTU IHUPaMUIBI,
MPU3MBI, KOHYCa, IMJIMHPA, TUIOMIAAb cepsl,
o0BeM KyOa, IIPSIMOYTOJIBHOT'O
napajuiefienunena,  NUpPaMHUAbI,  MPHU3MBI,
IWIMHpa, KOHYCa, 1apa; yMeHHe H300pakaTh
MHOTOTPaHHHUKHU U TIOBEPXHOCTH BPAIICHUSI, UX
CEUYEHUs OT PYKH, C IOMOIIBI0 YEPTEKHBIX

HHCTPYMCHTOB u SJICKTPOHHBIX CpC€ACTB;
YMEHHE  paclo3HaBaTb  CHMMETPUIO B
POCTPAHCTBE; yYMEHHE pacro3HaBaTh

MMPpaBUJIbHBIC MHOTOTPAHHUKH

IPSIMOYTOJIBHOTO
napajulejienunena,  NUpamHbl,
IPU3MBL, WINHIPA, KOHYCA,
niapa;

310 3HaHWe NOHATUS: ABUKECHUE B
MIPOCTPAHCTBE, MOJ00HbIE (PUTYPHI
B IIPOCTPAHCTBE;

311 3HAHHE MTOHSATHS:
MPSMOYTOJIbHAS cHCcTEeMa
KOOpPJIMHAT, KOOPAMHATBHI TOYKH,
BEKTOp, KOOpJWHATHI BEKTOpA,
CKAJIIPHOE TPOM3BEIICHUE, YIOJI
MEXIY BEKTOpaMHU, cymMma
BEKTOPOB, IMPOU3BEICHUE BEKTOpa
Ha YHCIIO;




V11 ymenue onepupoBaTh IMOHITHUSIMM:
JBI)KEHUE B IPOCTPAHCTBE, MOI00HBIE (PUTYPBI
B IPOCTPAHCTBE, HWCIOJIb30BATH OTHOIICHUE
IJIolaJe  MOBEpXHOCTEM U 00BEMOB
Mo00HBIX (PUTYp TP PEIICHUH 3a/1a4;

V12 yMeHue BBIYUCIATH TE€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YTOJ, IUIOMIAIb, OOBEM,
IUIOIA/b TIOBEPXHOCTH), UCIIOIb3Ys

U3y4eHHBIE (POPMYIIBI U METO/IBI;

V13  ymenue
PSIMOYTOJIbHAS cuctema KOOpJIMHAT,
KOOpJMHATBHl TOYKH, BEKTOpP, KOOPAUHATHI
BEKTOpa, CKaJsIpHOE IMPOU3BEACHUE, YTroll
MEXIYy  BEKTOpaMH, CyMMa  BEKTOpPOB,
MIPOU3BEICHNE BEKTOpA HA YHCIIO; HAXOIUTh C
MOMOIIbI0 M3YYEHHBIX (OPMYN KOOPIUHATHI
CepeIuHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS

OIICpHUPOBATH IIOHATUAMMU:

TOYKAMHU;
V14 YMEHHE  BBIOMPATH HOIXOISAIINN
W3YYEHHBIII METOH JJisi pelleHus 3a/add,
pacmo3HaBaTh ~MaTeMaTH4ecKue (aKThl W
MaTEeMaTUYeCKHEe MOJECIH B MPUPOJIHBIX U
OOLIECTBEHHBIX  SIBICHUSAX, B HCKYCCTBE;
yMeHUe MIPUBOAUTH IpUMEPHI

MAaTE€MaTUYeCKUX OTKPBITUM POCCUUCKOW H
MHPOBOM MaTeMaTU4ECKON HAyKU

B pamxkax nporpamMmsl yueOHOM AUCHUILTMHBI y 00y4daromxcsi GOpMHUPYIOTCS CieIyIoIue
JUYHOCTHBIE M METaNpeIMETHbIE Pe3yIbTaThl 00yUYeHUS:

MeTanpenMeTﬂblep&yanaTm

OK 01. Beibupats
CHOCOOBI pelIeHus
3a7a4 npogeccuoHa
BHOH JIESITETBHOCTH
NPUMEHHUTEIb HO K
pa3IM4YHBIM
KOHTEKCTaM

OK JIMYHOCTHBIE Pe3yJIbTAThI
TOTOBHOCTD K TPYIY,
OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPYHOJt00ueE;
FOTOBHOCTH K aKTHBHOH
JIeITeIIbHOCTH
TEXHOJOTHYECKOH 51
COIUANLHOMN
HaIpaBJIEHHOCTH,
CIIOCOOHOCTH
WHUITUUPOBATH,
TUTAHUPOBATH u
CaMOCTOSATEILHO
BBIIIOJIHATH TaKyIo
JIeATEIIBHOCTD ACTETHYECKOE
OTHOIIICHUE K MUDY,

BKJIFOYasl OCTCTUKY 6BIT3.,
HAYYHOTO M TCXHUYCCKOI'O

CaMOCTOSITENIbHO (OPMYyJIHpPOBaTh U
aKTyaJlu3UpoBaTh npobiemy,
paccMaTpuBaTh €€  BCECTOPOHHE;
yCTaHaBJINBATh CYIIIECTBEHHBIH
NpU3HAaK WO  OCHOBaHMS  JUIS
CpaBHEHHS,  KJacCHPUKAUUK U
0000IIIEeHHS;

ONpeNeNiATh  LEIH  JAEATENbHOCTH,
3aaBaTh MapamMeTpbl U KPUTEPHU HX
JOCTIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU U
NPOTUBOPEUYMUS] B PACCMAaTPUBACMBIX
SIBJICHUSX;

CaMOCTOSITENTLHO OCYILIECTBIISATh
MO03HABATEJIbHYIO NesITeIbHOCTD,
BBISBISITH  TPOOJIEMBI, CTaBUTh U




TBOPYECTBA, CIOPTa, TpyAa | GOpMYIUPOBATH COOCTBEHHBIC
u OOIIIECTBEHHBIX | 3a1a4M B o0pa3oBaTenbHON
OTHOIICHHH; JEATEIbHOCTHU u JKU3HEHHBIX
TFOTOBHOCTH K| cutyanusix; CaMOCTOSITEIBLHO
CaMOBBIDAXKCHUIO B PA3HBIX | cOoCTaBIATH IUIAH PEUICHUS IPOOIEMBI
BUJax HUCKYCCTBA,| ¢ y4eTOM MMEIOLIHUXCS PECYPCOB,
CTPEMIICHHC HPOSIBIISITE | cOOCTBEHHBIX ~ BO3MOXKHOCTEH U
Ka1eCTBa TBOPYCCKOH | mpenmouTenuii;  naBaTh  OLEHKY
JIMIHOCTH HOBBIM  CUTyalUHsM;  PaCIIUPATh
pamMKy y4eOHOTro IpeMeTa Ha OCHOBE
JUYHBIX TPEANOYTEHUH; BHOCUTH
KOPPEKTHUBBI B JIeSATEIbHOCTD,
OILICHUBATh COOTBETCTBHUE
pe3yJabTaTOB  LIENsIM,  OLICHUBATh
PHUCKH MOCTEACTBUM ACSATEIHHOCTH,
OK 03. CIOCOOHOCTD OIICHUBATh | BIaJETh HaBbIKaMH
[InanupoBaTh U| CUTyalldl0 M TNPUHUMATH | y4€OHOUCCIIEA0BATEIbCKOM u
peann30BbIBATH OCO3HAHHBIE pelieHusl, | IPOEKTHOW JIEATEIbHOCTH, HaBbIKAMU
COOCTBEHHOE OPUEHTHUPYACH HA MOPAJIBLHO- | Pa3peleHus mpoodiem;
npo(heCCHOHAT BHOE H HPABCTBEHHBIE HOPMBI M | OBJIQJICHUC BUJIAMU JCATCIBHOCTH 110
JIMIHOCTHOC  PA3BUTHC, | 1 aypocTy; IIOJIyYEHUID HOBOI'O 3HAHHUs, €ro

PEANPUHIMATEIBCKYIO
NeSITeIIbHOCTD B
npodecCuoHall  bHOU
chepe, HCHOIB30BATH
3HaHUS 110 (PUHAHCOBOM
TPaMOTHOCTH B
pa3IMYHBIX
YKU3HEHHBIX CUTYaIUSIX

OCO3HAHHE JINYHOTO BKJIA/Ia
B IIOCTPOCHHUE YCTOWYHBOTO
Oyaywero;
c(hopMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY
pPa3sBUTHA HAayKHn n
OOIIECTBEHHON  MPaKTHUKH,
OCHOBAaHHOTO Ha JIAaJore
KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;
UHTEpEC K  pa3IMYHBIM
chepam mnpodeccruoHambHON
JCATCIIBHOCTH, YMCHUC
COBEPIIATH OCO3HAHHBIN
BBIOOp Oymymielr mpodeccuun
17§ peaTn30BHIBATH
COOCTBEHHBIE  KU3HEHHbBIE
TUTaHBI TOTOBHOCTb U
CHOCOOHOCTH K 00pa30BaHUIO
U CcaMOOOpa3oBaHMIO  Ha
HPOTSDKEHUH BCEH JKU3HU

YPOBHIO

UHTEpIpeTannu, npeoOpa3oBaHUI0 U
MPUMEHEHHUIO B Pa3IUYHBIX Y4EOHBIX
CUTyalusix, B TOM 4HCIE TpHU
CO3JJaHUU Y4YEOHBIX M COILHMAIBHBIX

IPOCKTOB;
CTaBUTh u bopMyHupoBaTh
COOCTBEHHEBIE 3a1a4u B

O6p3.30BaTeJ'ILHOfI ACATCIBHOCTH H

JKU3HCHHBIX CUTyalUAX; BbIABIATH

OPUYUHHO-CJICACTBCHHLIC CBA3U U

AKTYyaJIM3UPOBATh 3aJia4y, BbIABHUI'ATbH

TUIOTE3Y €€ pelIeHus, HaXOAUTh
apryMeHTbl s JI0Ka3aTesIbCTBa
CBOMX  YTBEp)KICHMH,  3aJaBaTh

napaMeTpbl U KPUTEPUH PEIICHNUS;
AaBaTb OLICHKY HOBBIM CUTYalUsIM,
OILICHUBATh MPUOOPETEHHBIN OIBIT;
pa3pabaTeiBaTh TUIAaH  PEIICHHS
mpoOJIeMbl ¢ y4eTOM aHalu3a
UMEIOIUXCS ~ MAaTepUAIbHBIX |
HEeMaTepUaIbHBIX pecypcoB;
OCYIIECTBIISITh IIEJICHANIPABICHHBIN

MOWCK  TIepeHoca  CPEeACTB |
croco0oB nefcTBUA B
npoeccuoHalIbHYIO CpeNy; YMETb
MIEPEHOCUTh 3HaHUSA B

MO3HABATCIIBHYIO U MPAKTHYCCKYIO




obnacTtu YKU3HEIEATENbHOCTH;
YMETh HMHTETPUPOBATh 3HAHUS U3
pa3HbIX TpPEeIMETHBIX 00acTeil;

BbIIBUI'aTh HOBBIC niacu,
npeaiaratb OpUTHUHAJIbHBIC
moaxodabl MW PCIICHHA; CTaBUTb

HpOGHeMLI " 3aa4u, JOITyCKarouue
AJIBTCPHATUBHLBIC PCHICHUSA

CaMOCO3HaHUS, BKITIOYAIOIIETO
CIOCOOHOCTh ~ TOHUMAaThb  CBOE
SMOILIMOHAIBHOE COCTOSIHUE, BUICTD
HaIpaBJICHUS pa3BUTHUSA
COOCTBEHHON SMOIIMOHAIBLHOMN
chepsnl,
OK 04. Dddex TUBHO| TOTOBHOCTH BECTHU | OCYIIECTBIISITh KOMMYHHMKAllUd BO
B3aHMOJICHCTB OBaTh M| COBMECTHYIO IEATENLHOCTD B | Beex cepax KU3HH;
paboTaTh B KOJUICKTHBE | MHTEPECAX  IPAXIAHCKOTO | pacrio3HaBaTh HeBepOaIbHBIE
1 KOMaHJIe o0uiecTBa, y4acTBOBATH B cpezacTBa o0LeHus, IMOHUMAThH
CaMOyIIpaBJICHUN B | 3yayenne  COLMANBHBIX  3HAKOB,
0011e00pa3soBaTEIbHOMN pacrio3HaBaTh MPEAIIOCHUIKH
OpraHu3alnu U | KOH(JIMKTHBIX CUTYaIlMid U CMSATYaTh
ACTCKOIOHOTICCKUX KOH(JIUKTBL; apryMEHTHPOBAaHHO
OpraHu3ainuiax; YMCHHUC | gecT  ;UAJIOT, yMETh CMSTYaTh
B3aMMO/IEHCTBOBAT C | KOH(IUKTHBIE CUTYaLlUH;
CONNAJIbHBIMU MHCTUTYTAMH | nenarh OCO3HAHHBIN BBIOOD,
B COOTBCTCTBHMM  C  HMX | aprymMeHTHpPOBAThH ero, Opath
(YHKIMAMM M HASHAYCHHEM; | OTBETCTBEHHOCTH 34 pelieHue;

TOTOBHOCTb K TYMaHUTapHOU
u BOJIOHTEPCKOM
JIESITEIIBHOCTH;
c(hopMUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HaHWus,
ATHUYECKOTO TTOBE/ICHUS;

OLIEHUBaTh NPUOOPETEHHBIN OIBIT,
CIocOOCTBOBaTh (HOPMUPOBAHHUIO U
MPOSIBJIEHUIO IIMPOKOW JpyAHULIUU B
pa3HBIX 00JIACTSX 3HAHUM, TOCTOSTHHO
MOBBIILIATH CBOM OOpa3oBaTeNbHBIN U
KYJIbTYPHBII YPOBEHb;

JaBaThb OLIEHKY HOBBIM CHUTYallUsM,
BHOCHUTb KOPPEKTHUBEI B I€ATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YyIbTATOB
LEISAM; BIIAJIETh HaBbIKaMU
MO3HABaTENbHON  pediekcuu  Kak
OCO3HAHMS COBEPIIAEMBIX JIEUCTBUU U
MBICIIUTENIBHBIX ~ IIPOLIECCOB,  HX
pe3yabTaToOB u OCHOBAaHUM;
UCIOJb30BAaTh MPUEMBI pedIieKCuu
JUIs  OLIGHKM CHUTyaluH, BbIOOpa
BEPHOTI'O PEILEHHUS;

YMETh OLICHUBATh pUCKHU u
CBOEBPEMEHHO IPUHUMATH DPELICHUS
10 UX CHIKEHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOYAIOLINX




CIOCOOHOCTh BBICTpPANBaTh
OTHOWICHHUSI C JAPYIHMH JIFOJBMH,
3a00TUTHCS, TIPOSIBIISATH HHTEPEC U
paspemiath KOH(MJIMKTHI; TPUHUMATH
ceOsi, TMOHMMAasi CBOW HEIOCTATKH M
JOCTOWHCTBA; TMPUHUMATh MOTHBBI U
apryMeHTBl ~ JIDYIHX JIIOJEH  TIpu
aHalM3e pe3yJabTaTOB JEATEIBbHOCTH;
MpPU3HABATh CBOE IPaBO U IMPaBO
JPYTUX JII0/IeH Ha OIMOKH; pa3BUBATh
CIOCOOHOCTh ~ MOHUMAThb MHpP C
MO3UIIMU APYTOro YeIOBeKa

2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCITATLIAHBI

2.1. O0BbeM yuyeOHOI TMCHHUNJIMHBI M BUABI Y4eOHOIH padoThI

Buj yueOHoii padoThl O0bem yacoB
O6bem 00pa3oBaTenbHOM MPOrpaMMBbl yIeOHOW AUCIUTUINHBI 234
B TOM YHUCIIE:

OCHOBHOE COJICP’)KaHHE 222
TEOpPETUYECKOe 00yIeHNE 108
IIPaKTUYECKUE 3aHATUS 114
camocTosTenbHas paboTa 2
KOHCYJIbTAIlU! 4
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME 36
TeopeTudecKoe o0ydyeHne 6
MPaKTUYECKHUE 3aHATUS 30
1abopaTOPHBIE 3aHATHS

NunuBuyanbHbI IPOEKT -
[TpomexyTouHas aTTecTanus B popme dK3aMeHa- 2 CEMECTp 6




2.2 TemaTuyeckuii mian u coaepxanue yueonoi qucuuminnsl [1J1.01 MATEMATHUKA

HaumeHnoBanue
pa3iesioB U TeM

Copep:xanue yueOHOro MaTepraJia H (Y OPMbI OPTraHU3ALNH 1eATEeJHLHOCTH 00yYaI0IHXCH

O0bem
B yacax

Koabl koMneTeHIui,
(opmMupoBaHHIO KOTOPBIX
CIOCOOCTBYET 3JIEMEHT
NPOrpamMMbl

1

4

Tema 1. BBenenune

Copaep:xanue y4eOHOro MaTepuaJsa

Maremartuka B TCXHHUKC, SKOHOMUKC, I/IH(I)OpMaIII/IOHHbIX TCXHOJIOTHAX U HpaKTPI‘-IeCKOﬁ JACATCIBHOCTH. LICJ'II/I

1 3aJ1a4¥ U3YUCHUS MATCMATUKU B YUPCIKACHUAX CPECAHETO HpO(beCCI/IOHaJ'ILHOFO 06pa30BaHHH.

OK 01, OK 03, OK 04

Tema 2.PazBurune
MOHATHS 0 YHUCJIe

Conep:xanue yue0OHOro MaTepuasa

HGHLIG 1 pallMOHAJIbHBIC YHCJIa. I[eﬁCTBHTeHBHLIe qucia
HpI/I6J'II/I)KeHHH€ BBIYUCJICHUA.
KommtexcHrle uncia.

[IP Nelllemsle u pannoHaNbHEIC Yrcia. JleficTBuTeNbHBIC Yncia. [[pubmmkeHHbIC 3HAYCHNS BEIMIHHBI U
MOTPEIIHOCTH BRIYHCICHUH. [IprONKeHHbIC BEIYUCICHUS.

NN DN DN

TTPNe2 KoMmekcHbIE Ynciia

N

OK 01, OK 03, OK 04

Tema 3. @yHKIUMH,
HX CBONCTBA U
rpauku

Conep:xanue yue0OHOro MaTepuasia

Oynxiun. CBolicTBa QYHKIUH.
O0JacTh Onpe/ieIeHUs] 1 MHOYKECTBO 3HaYeHUIT; rpaduk GpyHKIMY,
CBoiicTBa ()yHKIIMU: MOHOTOHHOCTb, Y€THOCTh, HEUYETHOCTh, OTPAHUYEHHOCTh, IEPHOIUIHOCTD

ITPNe3 TMocTpoenue rpadukoB QYHKINI, 3aJaHHBIX Pa3TMIHBIMEA CLIOCOOAMIL.

ITPNe4 TIpoMexyTKH BO3pacTaHUS U yOBIBaHHS, HAMOOJbIIIEe U HANMEHBIIEE 3HAYCHHS, TOUKH HKCTpEMyMa.

ITP NeS Pemenue 3aga4 npodeccHOHAILHOI HANPaBJEHHOCTH

CroxHast GyHKUHS (KOMIIO3UIINS).
Apudmernueckue onepanny Hasl GyHKIHIMH.

NINDNDNNDDNDDN

ITPNe6 TToctpoenue rpadukoB pynkuuii. Urenue rpadukos ¢pyukuii TP
Ne 7 Pemienne 3a1a4 npogeccMoHaIbLHOI HANPABJIEHHOCTH

N

OK 01, OK 03, OK 04

Tema 4. KopHn,
CTENEeHH U
Jorapupmsl

Conep:xanue yueOHOro MaTepuasia

Kopuu u crenenun

ITPNe 8§ KopHu HaTypalbHOM CTENEHH U UX CBOMCTBa

CrerneHu ¢ pauOHAJIbHBIMU MTOKA3aTCIIAMU, UX cpoiictBa.CTenenu ¢ HeﬁCTBHTCHBHBIMH IMOKa3aTCIIsIMHU

ITPNe9 Crenenu ¢ paliMoOHaJIbHBIMU NOKa3aTesiMu, UX cBoMcTBa.CBOWCTBA CTENEHU C ACHCTBUTEIbHBIM
roKasaTejeM

NINININ

[NonsiTue norapudma. Jlorapudm uncna.
OcCHOBHOE JIOTapU(PMUIECKOE TOKAECTBO.

N

OK 01, OK 03, OK 04




TP Ne 10 Jlorapudm uncna. OcHoBHOe norapupmudeckoe Toxaecto. [TPNell
JecsTiuHbIe 1 HATypallbHbIC JIOTapHU(MBI.

IIpeobpa3oBanue anreOpanuecKuX BhIPAKCHHIMA

ITIPNe12 [Ipeobpa3oBaHue panroOHAIBHBIX, HPPATHOHAIBHBIX BEIPAKCHUH.
TIPNe13 Ilepexoa k HOBOMY OCHOBAHHUIO.

[1PNe14 CrenenHble, moka3atenbHble, JorapupMuieckue GyHKINH

ITP NelS Pemrenue 3a1a4 npogeccHoHAIBHOH HAPABJIEHHOCTH

ITP Ne 16 Pemienue 3aga4 npodeccnoHa/ILHON HANIPABJIEHHOCTH

N NDNDNDNDNDNDDND

Tema 5. OcHOBBI
TPUTOHOMETPUH

Copaep:xanue y4eOHOro MaTepuaJsa

Pannannas mepa yrina.
BpamarensHoe aBu>XeHUE.
CuHYyC, KOCUHYC, TAH['€HC, KOTAHT€HC YIJIa

ITP Ne 17 Cunyc, KocUHYC, TAHT'€HC M KOTaHI'€HC yncia. OCHOBHbIE TPUTOHOMETPUYECKHE
toxkaectBa [IPNel8 CuHyc, KOCMHYC M TaHT€HC CyMMBI U pa3HOCTH ABYX yrioB. [IPNel9 Cunyc u
KOCHHYC JBOHHOTO yTJia

DopMyIEl IPUBEICHHS.
Pemenne 3an5a4 npogeccuoHa/IbHOM HANIPABJIEHHOCTH

O6parHble TpUroHoMeTpuieckne QyHKIuI. ApKCHUHYC, apKKOCHHYC, apKTaHICHC.
IIpocreiiye TPUrOHOMETPUYECKUE YPABHEHUSL.
IIpocreiiye TPUrOHOMETPUYECKUE HEPABEHCTBA.

IIP Ne20 PemieHue npocTediinx TpUroHOMETpUUYECKUX ypaBHeHHM. [TPNe21
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB.

Tpuronomerpuyeckne QyHKINH, X CBOWCTBA U rpaduKn

IIPNe 22 Pemenue 3axa4 npogeccuoHanbHoil HanpaBieHHocTH Tpuronomerpuyeckue GyHKINH, UX
cBolicTBa U rpadpuku

NN NN DNDDNDINDNDNDPNDDDNDIDNDNDDN

OK 01, OK 03, OK 04

Tema 6.
Komo0unaropuka.

Conep:xanue yue0OHOro MaTepuajia

OcHoBHBIC TOHATHS KOMOWHaTOpuKU. PenreHue 3amad Ha epebop BapuantoB. dopmyna
onnomMa Herotona.

ITP Ne 23 CgoiicTBa OMHOMHUHATIBHBIX K03 duimentos. Tpeyromsauk [Tackans
TIPNe24 Konmponvuas paboma 3a nepeutii cemecmp (/IDK)

OK 01, OK 03, OK 04

Tema 7. Ilpsimble u
MJIOCKOCTH B
NMPOCTPAHCTBeE.

B3auMHoe pacnosnoxeHue JByX MpsIMbIX B POCTPAHCTBE.

ITapannenbHOCTH NpsAMOIL U MI0CcKOCTH. [lapanienbHOCTh MIIOCKOCTEH.

IlepneHauKyIsIpHOCTH NPSAMOI U TIOCKOCTH. [lepneHauKyIsip U HAKIOHHAs. YTOJ MEXIy NMPSMOM U
TJIOCKOCTBIO.

JByrpaHHbsiii yroj. Yroa Mexay INIOCKoCTsIMU. [lepneHaAnKyIsIpHOCT ABYX INTIOCKOCTEH.
ITapannensHoe mpoexTupoBanue. [lnomanas OpTOroHaIBHON MPOEKIIUH.

NN DNIDNDNINDDND

OK 01, OK 03, OK 04




N3o0paxkeHre NIpOCTPaHCTBEHHBIX (QUTYD. 2
TTPNe25 TlepnieHaUKYISAp M HAKIOHHAS. 2
I'eomeTpuueckre npeodpa3oBaHus MPOCTPAHCTBA: MApAIUIEIBHBIN IEPEHOC, CHMMETPHSI OTHOCUTEIIHHO 2
TUIOCKOCTH.
TIPNe26 ITapannensHoe NPOEKTUPOBAHUE. 2
ITPNe27 Pemienue 3aga4 npogeccCuOHAIbHON HANIPABJIEHHOCTH 2
Tema 8 Hauana Copep:xanue yueOHOI0 MaTepHaJia OK 01, OK 03, OK 04
MaTEMATHYECKOTO TlocnenoBaTeabHOCTH. 2
aHanusa [IpousBoanast. [ToHsTHE O MPONU3BOIHON (QYyHKIINH, 2
[TPN028 TlonsiTHe 0 mpousBoaHOM (yHKIMHU, [Ipor3BOIHBIE OCHOBHBIX IEMEHTAPHBIX (PYHKINI. 2
[TPNe29TIpou3BoaHbIE CYMMBI, pa3HOCTH, MPOU3BEACHUSI, YACTHOTO U CIIOKHOH (QYHKIHH. 2
T'eomerprueckuii u GU3NIECKUI CMBICI TPOU3BOIHOM. 2
YpaBHeHHUE KacaTeIbHON H HOpMAITK K TpaduKy (yHKIIHH. 2
Bropast npou3BoHas, ee reoMeTpuIecKiid 1 (PU3NUECKUN CMBICIT 2
[IprMeHeHME TPOU3BOTHON B HCCICOBAHUH ()YHKITHIA 2
ITP Ne30 IlprMeHeHue IpOn3BOIHOM B UCCIEI0BAaHUH (DYHKIUH 2
IIpumephl HCIIOJBL30BAHMS MIPOU3BOIHOM I HAX0KICHUS] HANIYYIIero pelieHus B 2
NPUKJIAIHBIX 3aga4ax. [IpuMephl HCIOJbL30BAHMS NPOU3BOIHOM ISl HAX0KACHUS HAMTY4IlIero
pelleHHs B NPUKJIAJAHBIX 32/124aX. 2
IIPNe31 IlpuMepsl HCIIOJIB30BAHUA TPOU3BOAHOM Il HAXO0KAEHUSI HAMJTYYIero peleHus B 2
NPHUKJIAJHBIX 32a4aX.
Tema 9. Unterpan u | Conep:xxanue yueOHOro MaTepuasa OK 01, OK 03, OK 04
€ro npuMeHeHne [TepBoOGpasHast U MHTETPAIL. 2
[IpuMeHeHue ornpeeIeHHOr0 MHTErpaia JIjIsl HaX0K/I€HUs IUIOIIald KpUBOJIMHEWHOU Tpanenuu. ®opmyna 2
Hbrorona—JleiibHuna.
[Tpumeps! MpUMeHeHHs1 HHTeTpaia B (QU3UKE U TEOMETPHH. 2
TTPNe32 Ompenenennsliit uarerpain. ®opmyna Hetorona-JIelOHuIA. 2
ITPNe33 TIpumeps! npuMeHEHHs UHTETpaja B pu3nke ¥ reoMeTpH. [IpuMeHeHue orpeaeIeHHoro nHTerpaia 2
JUIS HAXOKAEHUS IO KPUBOJIMHENHON Tpanenuu
TTPNe34 TIpuMmeHeHre onpeaeIeHHOT0 HHTETpaIa Ui HaX0XACHUS IO KPUBOJIMHEHHOW TPaTeIHH. 2
ITPNe3S IlpumeHeHuUe oNpeeIeHHOT0 HHTerpasia Ul HAX0K1eHUs IJI0Iad KPUBOJIHHEHHOM 2

Tpamemuuu.




Tema 10.
MHOrorpaHHUKH H
KpYyTJible Teja

Conep:xanue yueOHOro MaTepuasia

Bepmunsl, pebpa, rpaHu MHOTOrpaHHUKA. Pa3BepTka. MHOTOrpaHHbIe YIibl. BBITyKITble MHOTOTPaHHUKH.
Teopema Diinepa.

Ipmma. [psmas u HaknoHHAs npusMa. [IpasmnsHas npusma. [lapamenenumnen. Kyo0. .

®opmyiel 00beMa Ky0a, PSIMOYTOJIBHOTO Mapaielenunesa, TPHU3Mb

TIPNe36 [Ipu3ma. Beruncnenne o6beMa 1 IUIOIAAH IOBEPXHOCTH. Perrenue 3amaq

Iupamuna. [IpaBunbHast mupamuaa. Y cedenHast nupamuaa. Terpasap. @opmyna ooObemMa TUpaMuIbl

ITPNe37 Pemenne 3axa4 npogeccuoHanbHOI HanpaBaeHHocTH IIupamuna. Beruncienne miomanmn
TMOBEPXHOCTH U 00beMa NHPAMU/ABIL.

Iununap u KoHyc.
lap u chepa, ux ceueHus

IIP Ne 38 Pemienne 3aga4 npogeccuoHaibHO HanpaBjaeHHOCcTH PopMyJibl 00beMa U II0IIAAU
TMOBEPXHOCTH HWJIMHAPA U KOHYCa

ITPNe39 KacaresbHast INIOCKOCTH K chepe

ITP Ne 40 TTomoOue Ten. BeruucieHre OTHONICHHUS TUIOIAICH MOBEPXHOCTEH 1 00BEMOB MOAOOHBIX TEJ.

CamocrosiTesibHast padoTa 00y4arOUIUXCH
CP Nel UccnenoBarenbekas padora «IIpaBuiibHble U OTyNpaBUIbHBIE MHOTOTPAHHUKI

OK 01,0K 03, OK 04

Tema 11.
Koopaunartsl n
BEKTOPBI

Conep:xanue yue0OHOro MaTepuasia

[IpsamoyromnbHas (1ekapToBa) CUCTEMa KOOPANHAT B IPOCTPAHCTBE.
Dopmya pacCTOSHHUS MEXTy TBYMS TOUKaMH.

TIPNe41 ®dopmyna pacCTOSHUS MEXAY TOUKAMU

YpaBHeHUst cepsl, INIOCKOCTH U TPSIMOM

Bextopsl. Monyns Bektopa. KoopauHaTsl BeKTOpa.

ITPNe42 CkamnsipHOE IIpOM3BEIEHHE BEKTOPOB.
[TPNe43 PaznoskeHue BEKTOpa MO HAIIPABIICHUSIM.
ITPN244 Ucnonb30BaHNe KOOPAUHAT U BEKTOPOB NPH PellieHHU MaTeMaTHYeCKHX M MPUKJIAIHbIX 32124

NN DNINIPNIN

OK 01, OK 03, OK 04

Tema 12.
YpaBHeHus u
HepaBeHCTBa

Conep:xanue yuedOHOro MaTepuaja

YpaBHEHUS U CUCTEMB] YPABHEHUH.

ITP Ne45 PanuoHnanbHble, HppallMOHAIbHBIE, YPABHEHHS U CUCTEMBI.
ITP Ne46 IMoxa3arenbHble ypaBHEHUS M CUCTEMBL.

[TPNe 47 JlorapudMuueckre ypaBHEHHS! U CHCTEMBI.

ITPNe 48 TpuroHoMeTpuuecKue ypaBHEHHS U CUCTEMBI.

HepasencTtBa. PamnuoHnanbHble, HppalMOHANIbHBIC, MOKA3aTelIbHbIE U TPUTOHOMETPUUYECKHE HEPAaBEHCTBA.
OCHOBHBIE IPHEMBI HX PEIICHHS.

NI N DNDNDNIDN

OK 01, OK 03, OK 04




TTP Ne 49HepasenctBa. PanmonanbsHble, MppariioHATBHBIE, TOKA3aTebHBIC 1 TPUTOHOMETPUICCKUE 2
HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PEILICHHUS.
IIP Ne50 OcHOBHBIE IPHEMBI pEIICHHUS HEPABEHCTB. (pa3loKeHUe Ha MHOXKUTEIH, BBEJICHHE HOBBIX 2
HEHM3BECTHBIX, MTOJICTAHOBKA, TPa)UIeCKUil METO).
[TPNe51 M3o0paxeHne Ha KOOPAWHATHOM IIOCKOCTH MHOYKECTBA PELICHUH YpaBHEHUI 1 HEPABEHCTB C 2
JIByMsl IEPEMEHHBIMU U UX CUCTEM.
ITPNe52 IlpuMeHeHHEe MATEMATHYECKHX METO0B ISl PelieHUs COJePKaTeIbHbIX 32124 U3 2
Pa3JIMYHBIX 00JIacTel HAYKH M IPaKTHKH. UHTepnpeTanust pe3yJibTara, y4eT peajlbHbIX
OrpaHHYeHH . 2
IPNeS3Pemienue 3aga4 npoecCHOHAILHONM HANIPABJIEHHOCTH
Tema 13. Dnementnl | Conep:kaHue yueOHOIro MaTepuajia OK 01, OK 03, OK 04
reopun . CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKCHHE U YMHO)KEHHE BEPOATHOCTEH. 2
BEPOATHOCTEH U
MaTeMaTHYeCKOil ITPNe54 CoObITHS, BEPOSTHOCTh COOBITHS, CII0KEHHE U YMHOXKEHHE BEeposATHOCTEH. Brruncnenue 2
CTATHCTHKH BEPOSATHOCTHU CITy4aifHOTO COOBITHS
ITPNe55 luckpeTHas ciydaiiHas BeTMUMHA, 3aKOH ee pacnpeaeneHus. YucaoBele XapakTepUCTUKU 2
JIUCKPETHOU CITy4YaiHOW BEJIMYMHBI.
ITPN256 Pemenne npakTHYeCKHUX 32/1a4 ¢ IPUMEHEHHeM BepOSATHOCTHBLIX METO/10B. 2
IIPNeS7 IlpeacraBiienre JaHHBIX (Ta0IULbL, AMATPAMMBbI, TPa@UKH), TeHepPaJIbHasi COBOKYIIHOCTD, 2
BbIOOpKa, cpeHee apu(pMeTHYECKOe, MeIUAHA
Koncyabrauun -
IIpoMeskyTouHasi aTTecTanusa B (hopMe IK3aMeHa 6

Bcero

234




3 YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI JIMCHUITJINHBI

3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeYeHUI0
Jis  peanu3anuu  MPOTpaMMbl  AUCIMILTAHBI HMEETCS yaeOHBII KaOWHET

00111e00pa30BaTEIbHON TUCHUTIITUHBI

OobopynoBanue y4eOHOT0 KaOuHeTA:

- TOCAJI0YHBIC MECTA M0 KOJIMYECTBY O0YYAIOIIUXCS;

- pabodee MeCTO IperoaaBaTels;

- JKAITFO3U;

- pyarmuapr;

- HaOOPBI TAOJIHII,

-Ha0Op MPE3CHTAIIN;

-y4e0HO-METOIUYECKUN KOMITJICKT.

TexHuuyeckue cpeacTBa 00y4eHus:

-MYJIbTHMEIUA-TIPOCKTOP C MOTOJIOYHBIM KPEIUICHHEM;

-IOCKa MapKepHasi;

-JIaMITa JUIsl OCBeIIeHus MapkepHoi nqocku Philips;

-KOMIIBIOTED C JIUIICH3HOHHBIM IPOrPAMMHBIM 00ECIICUCHUEM;

- IPUHTED;

-9KpaH.

3.2.1 [leuaTHbIe U3JAHUA:

1. bammakoB M.1. Marematuka: yaeonuk mis CI1O / M.U. bammakos. — 8- u3n., crep. -
Mocksa : UL «Akagemus», 2021. — 256 c.

2. baimmakoB M.1. Matemaruka: yueOHoe u3ganue / bammvakoB M.U. - Mocksa : Akanemus,
2024. - 288 c. (ObuieoOpazoBarenpHas noarotoska B yupexaeausx CII0O) (DITY)

3. baimmakoB M.M. Marematuka: 3agaunuk: yyeOHoe nznanue / bammakos M.U. - Mocksa :
Axanemus, 2024. - 432 c. (O6meobpa3zoBatenbHas noarotoBka B yupexaeHusx CI1O)
(PITY)

4. baimmakoB M.M. Marematuka: 3agauynuk: yueOHoe nznanue / bammakos M.U. - Mocksa :
Axanemus, 2024. - 416 c.

3.2.2 DyekTpOHHBbIE U31aHNs (3JIeKTPOHHbIE PecypcChl):

1. OBC «Academia-library» oGmmeoOpa3oBarenbhblie Aucuuiuinael 11 CI10. OITY:
- bammakoB M.U. Maremaruka: yue6Hoe nznanue / baimmakoB M.U. - MockBa : Akagemus,
2024. - 288 c. (ObmieoOpazoBarensHas noarotoska B yupexaenusx CI10). - URL:
https://academia-library.ru .

2. baimmvakoB M.M. Maremaruka: 3aiadavk: ydeOHoe n3nanue / bammakos M.U. - Mockaa :

Axkanemus, 2024. - 432 c. (O0uieo6pa3zoBarenpHas noaroroska B yupexaenusx CIIO). - URL:
https://academia-library.ru
3. Kosnos B.B. MaremaTuka: anrebpa 1 Hauajia MaTeMaTHYeCKOTO aHAIN3a, TeOMETPHSL:
yueOnuk i 10 kinacca. bazoBeiit 1 yriny6nénnsiit yposuu / B.B. Ko3nos, A.A. Hukurtun. - Mocksa:
Pycckoe CJIOBO, 2020. - 464 c. - ISBN 978-5-533-00359-9. -
URL:https://ibooks.ru/bookshelf/374152/reading
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3. Koznos B.B. MaremaTuka: anrebpa u Hadajla MaTeMaTHIECKOTO aHAJIN3a, TEOMETPHS:
yuebnuk s 11 xnacca. bazoBeiii u yriny6nénusiii ypouu / B.B. Ko3znos, A.A. Hukutus.
- Mockaa: Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading

4. boromonos, H. B. Maremaruka: y4eOHUK AJ1 CpeaHETro MpodecCHOHATBHOTO
obpazoBanus / H. B. boromonos, I1. . Camoiinenko. — 5-e u3g., mepepad. u gom. —
Mocksa : U3natenscTBo FOpaiit, 2022. — 401 ¢. — (IIpodeccrnonansHoe oOpazoBaHue).
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4  KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA JUCHUIIJIMHBI

PesyabTaTsl 00y4eHust

OcHOBHBIE TIOKA3aTeJN OIEHKH

(I)OpMI)I U ME€TOABbI KOHTPOJIA U

pe3yJabTara OLICHKH

3HaHus:

31 3HAHUE MeronoB | IIpoBoaur nokazatenbhbie | [Ipaktudeckass pabora Ne 1-57
JI0Ka3aTeNbCTB, AITOPUTMOB | pacCy>KICHUs, BIaJEeT aNropuTMaMu | (IIpaKTUYEeCKHe 3aHATUS,
peleHus 3azad; 3HaHUE | pelieHus  3ajad, (dopMyIUpyeT | TeCTUPOBaHHME, COCTaBJICHUE

ONPEJCIICHUN, AKCUOM U TEOPEM.

AKCHUOMBI U TCOPEMBEIL.

CPaBHUTEIbHBIX Ta0JHII). Y CTHBIN
ompoc 1o Temam 1-13

32 3HaHuE NOHATHUA: CTEICHD
Yrcia, JorapuhM dncia;

OnepupyeT  MOHATUSIMU  CTENEHb
Yuca, sorapudm, BBITIOJIHSIET
BBIYMCIIEHUS] 3HAYEHUN BBIPAXKECHUH,
COJIEPIKAIINX CTETICHH U JIOTapH()MBI

[Ipaktnyeckass pabora Ne 1-57
(mpaxTHUecKue 3aHATHS,
TECTUPOBAHHE, COCTABIICHHE

CPaBHUTEIHHBIX Ta0IHII). Y CTHBIN
ompoc 1o Temam 1-13

33 3HAaHHE TIOHATHSA:
palMOHAbHBIC, UPPAUOHATBHEIC,
MOKa3aTeabHEIE, CTEIECHHEIE,
norapumMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHUS
nu HepaBCHCTBa, HUX CUCTCMBI,

Onepupyet NOHATHSIMH:

pallMOHANbHbIE,  HPPALUOHANBHEIE,
MOKa3aTeJbHBIC, CTETICHHBIE,
norapu(pMuIecKue,

TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI,

[Ipaktndyeckas pabora Ne 1-57
(mpaxTHuecKue 3aHATHUS,
TECTHPOBAHHE, COCTaBIICHUE

CPaBHUTEIBHBIX Ta0IMI). YCTHBIN
ompoc 1o Temam 1-13

3 4 3HaHue NOHATUS: (QYHKIMS,
HeTpepbIBHAS GbyHKIHA,
NPOU3BOAHAL, IEPBOOOpa3Has,

OIpEe/IeJICHHBIN UHTErpall;

olepupyeT HOHATHAMH:  (QYHKIHS,
HeTpephIBHAS GbyHKIWS,
MIPOU3BOTHAS, nepBooOpasHasi,
ompeneneHHbIH wuHTerpan; Haxomut
MPOU3BOJTHEIC 3JIEMEHTapHBIX
GyHKUHIE, WCTONB3ysl CIPaBOYHBIC
MaTepHaIbl;

UCCIIEAYET B MPOCTEHIIMX CIydasx
(yHKIIMM Ha MOHOTOHHOCTb, HAXOIUT
HaunOoJbIINe " HauMEHBIIINE
3HaueHMs QYHKIHH; CTPOUT TpaduKu
MHOTOWJICHOB C  HCIOJIb30BaHUEM
amnrmapara MaTeMaTHYeCKOTo aHAJIN3a;

IIpaktnyeckas pabora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBaHUE, COCTaBJICHHE

CPaBHUTEIBHBIX Ta0IMI). YCTHBIN
ompoc 1o TeMam 1-13

NPUMEHSET  NPOM3BOJHYIO  MpH

pelieHun 3aJad  Ha  JIBIDKCHHE;

pelaeT NpakTUKO-OPHEHTHPOBAHHbBIE

3aJaun Ha HanOoJbIINe u

HaMMEHbIINE 3HAYEHMUS, Ha

HAaXOXJEHWE IYTH, CKOPOCTH U

YCKOpPEHHSI;
35  moHATHA:  palnHOHANbHAs | ONEPUPYET nousaTusMH: | Ilpaktuueckas pabora Ne 1-57
(byHKHI/ISI, IIOKa3aTeybHas | pallMoHaJIbHasA q)yHKHI/ISI, (HpaKTI/I‘ICCKI/Ie 3aHIATHS,
dynkuus, crenensas QyHkuus, | MOKasaTelbHas (QYHKUMS, CTCICHHAS | recTHpOBaHHE, COCTABJICHHE
JorapupMuIecKas dyskus, | GyHKIWS, MOrapuYMHUIECKAs | cpapuuTeNbHBIX TAOMAL). YCTHBI
TpuroHometpuueckue  GyHkuuu, | PYHKIHS, TPUTOHOMETPUICCKUC ompoc no Temam 1-13
oOpaTHbIe (QYHKIIHH; (yskimu,  obpatHble  QyHKIHH;

CTpOUT rpadukn N3y4YEeHHBIX

(hyHKIMH, HCTONB3yeT TpaduKu TpU
H3Y4EHHH IIPOLECCOB U

3aBUCUMOCTEH, IPU PELIEHUHM 3aa4 U3
JPYTUX Y4eOHBIX IPEIMETOB M 3a1ad

U3 pealbHOM KU3HHU; BBIPAKAET

dbopMmymamMu  3aBHCHMOCTH ~ MEXIY

BEJTMYMHAMU;
36 3HaHWME MOHATHA: CpegHEe | omepupyeT  HOHATUSAMM:  cpeasee | [lpakrtudeckas pabora No 1-57
apudmMeTHyecKoe, MeznaHa, | apupMeTHIecKoe, MeInaHa, | (MpakTHYECKUe 3aHATHS,
HauOoJbllee M  HAWMEHBIIEE | HamOONbIIEE u HaMMEHBLICE | TeCTHPOBAHME, COCTaBJICHUE
SHAYCHMA, pasMmax, IUCNCPCHA, | 3HaueHusd,  pasMax,  AUCHEPCHS, | cpaBHMTEILHBIX TAONMI). Y CTHBIN

CTaHAAPTHOC OTKIIOHCHUEC

ompoc 1o TeMam 1-13
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YHCIIOBOT0 Habopa;

CTaHIAPTHOC OTKIIOHCHUEC YHCIOBOI'O

Habopa;
U3BIICKACT, UHTEPIPETHPYET
UHGOPMALUIO, MPEACTABICHHYIO B

TabIUIIaX, Ha qUarpaMMax, rpadukax,
OTP@XAIOIIYI0 CBOHCTBA pEalbHBIX
NPOLIECCOB U SIBJICHHUH; NPEACTABISCT
nH(OpMaLMIO C MOMOLIBIO TAOJIUI
JarpaMm; UccienyeT
CTAaTHCTHYECKHE JIJAaHHBIC, B TOM YHCIIE
c NPUMEHEHHUEM rpaduieckux
METOJIOB M JICKTPOHHBIX CPEJICTB;

37 3HaHWE MOHATHA: CIyYalHBINA

ONBIT M CIy4ailHOE
BEPOSITHOCTh
COOBITHS;

coOBITHE,

CIIy4ailHOTO

OIepUpPYeT IMOHATHAMH: CITyYalHBIN
ONMBIT W  Cly4yaiHOE  COOBITHE,
BEPOSATHOCTH CIIYYaiHOTO COOBITHS;
BBIYUCIISIET BEPOSATHOCTD c
UCIIONB30BAaHHEM rpadugecknx
METOZOB;  NPHMEHSeT  (HOPMYJIEI
CIIOXKCHHUS " YMHOXXCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(dakTel ¥ (QOpMYJBI TPH PpEIICHUU
3a7a4;  OLEHHMBAaeT  BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4alHBIMH BEJTMYUHAMH; IPUBOJAUT
OpUMepsl  TPOSIBJICHHS ~ 3aKOHA
OONbIIMX 4YHCENl B MNPUPOIJHBIX |
OOIIECTBEHHBIX SIBICHUSX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTHYeCcKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE
CPaBHUTENBHBIX Ta0OnHIr). Y CTHBIN
ompoc 1o Temam 1-13

38  3HaHMe
npsiMasi,

TIOHATHU

s.  TOYKa,
MIOCKOCTD,

MIPOCTPAHCTBO, ABYTPAHHBIA yTOII,

omepupyeT  TOHATHAMHU:  TO4Ka,
mpsMasi, IJIOCKOCTh, IMPOCTPAHCTBO,
JIByTPaHHBIN YTOJI, CKPEIINBAIOIIAECS

[Ipaktndyeckas pabora Ne 1-57
(mpakTHYecKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE

CKPCHIHBAIOIIHNECS MPAMBIC, HPAMBIC, CPaBHHTENbHBIX TaONHIT). Y CTHBIN
HapaienbHOCTb U | mapajuleNbHOCTb Y| onpoc no Temam 1-13
MEPIICHANKYJIAPHOCTh TPSMBIX M | HEPHCHAUKYISIPHOCT  NIPSAMBIX |
IUIOCKOCTEH, yroia MEX]y | IUIOCKOCTEH, YroJl MeX1y IpsSMBIMHU,
MPSIMBIMH, YrOJ MEXIy MPSIMON M | yrold MeXAy NpsIMOM M IUIOCKOCTBIO,
IUIOCKOCTBIO, yroia MEXIy | yroa MEXTY IUIOCKOCTSIMH,
IUIOCKOCTSIMH, ~ PAcCTOSIHAE  OT | PACCTOSHUE OT TOYKH A0 IMIOCKOCTH,
TOYKH JI0 MIOCKOCTHU, PACCTOSHUE | PACCTOSHUE MEXTY IpSIMBIMH,
MEXJy TpPSMBIMH, PpAacCTOSHHE | PACCTOSHHE MEXIy IUIOCKOCTSAMU,
MEX]Ty IUIOCKOCTSIMH; UCTIONB3YeT TPU pEUICHHH 3ajad
u3y4eHHble  (aKThl ¥  TEOPEMBI
IUTAHUMETPHH; OLIEHUBAET pPa3MepHl
00BEKTOB OKPYKAIOILET0 MUPA;
39 3HaHHE MOHATHSA: | OIIEPUPYET nonarusmu: | Ilpaktudeckas pabGora Ne 1-57
MHOTOIPaHHUK, CEYEHHUE | MHOTOTPaHHIK, CeYCHHUE | (TPaKTHUYCCKHUE 3aHATHS,
MHOTOIrpaHHHUKaA, KY6, MHOTOI'paHHUKA, KY6, TECTUPOBAHUE, COCTaBJICHUE
napaseNenunes, npU3Ma, | Iapajuieenune], pu3Ma, TMPAMHUIA, | cpaBHHTENBHBIX TAONHIT). Y CTHBI
nupaMuzaa, Gurypa u moBepxHocTh | purypa M MOBEPXHOCTh BpAILCHUS, ompoc 1o Temam 1-13
BpalleHus, IWINHAP, KOHYC, Iap, | IMINHAP, KOHyC, Immap, cdepa,
ctepa, CEYCHHUs ¢buryps! | cedeHus ¢buryps BpallleHus,
BpaIIeHHs, IUIOCKOCTB, | TUIOCKOCTb,  Kacaromiascs  cdepsl,
Kacaromasacst cdepsl, HOUIMHAPA, | MWIKHIPA, KOHYyCa, IUIOIIAb
KOHyCa, IUION[aJb TIOBEPXHOCTH | IOBEPXHOCTH NHPAMHIBI, TPHU3MEI,
NUpaMuabl, TPHU3MBL,  KOHYyca, | KOHyca, [WIMHAPA, TUIOMaab chepsl,
LWIMHApa, Iuomans  cdepsl, | o0beM  KyOa, IPSIMOYTOJIBHOTO
o0beM Kyba, NPSMOYTOJBHOIO | MapajulesenuIesa, MUpPaMUJEL,
napaseNnenuneaa, MUPaMUABL, | IPU3MBI, LUIUHIPA, KOHyca, IIapa;
NpU3MBI,  IWIMHApPA,  KOHYyca, | 1300pakaeT  MHOTOI'DAaHHUKH U
miapa, MOBEPXHOCTHU BpAIIECHUS, UX CEYECHUS
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OT pPYKH, C MOMOINBI0 YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX
CpENICTB; pAacloO3HAeT CHUMMETPHUIO B
MIPOCTPAHCTRE; MIPaBUJIbHEIC
MHOTOTPaHHUKH;

310 3HaHWE MTOHATHS: IBMXECHUE B
MIPOCTPAHCTBE, MTO00HBIE

(GUrypbl B IpOCTPAHCTBE;

OIepUpyeT MOHATHAMH: ABHXEHUE B
MIPOCTPAHCTBE, IOA0OHBIE (QUTYPHI B
MPOCTPAHCTBE; UCTIONB3YyeT
OTHOLIECHHE IUIOIIAEH TOBEPXHOCTEN
n 00BEMOB MOAOOHBIX (UTYp TpPHU
peLIeHNH 331,

[Ipaktnyeckass pabora Ne 1-57
(mpaxTHUaecKue 3aHATHS,
TECTUPOBAHHE, COCTaBIJICHHE

CPaBHUTEIHHBIX Ta0HIT). Y CTHBIN
ompoc 1o Temam 1-13

311 3HAHUE TOHSATHS:
MIPSIMOYTOJTbHAS crucreMa
KOOpAWHAT, KOOPAWHATHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOPA,
CKaJIsipHOE TPOU3BEACHUE, YTOJ
MEXTy BEKTOpaMH, cymMma

BEKTOPOB, MPOU3BEICHUE BEKTOPA
HAa YUCIIO;

OTepUpyeT MOHATHAMHU:
IpPSMOYTOJbHAs CHUCTeMa KOOpPIUHAT,

KOODPJMHATEI TOYKH, BEKTOD,
KOOpPAMHATBI  BEKTOpa, CKalIpHOE
MIPOU3BE/ICHUE, yroiu MEXTY
BEKTOPaMH, cymma BEKTOPOB,

NPOM3BEACHHE BEKTOpa HA YHCIIO;
HaxXOJUT C TIOMOUIBIO HM3Y4YEHHBIX
¢opMynT  KOOpPAMHATHI  CEPEIHMHBI
OTpEe3Ka, pacCTOSHHE MEXIY ABYMS
TOUKaMU;

[Ipaktnyeckas pabora Ne 1-57
(mpaxTHUecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHHTENbHBIX TaOIHI). Y CTHBIN
ompoc 1o TeMam 1-13

Ymenus:

Vi BJIaJICHUE meronamu | [IpoBogur nokaszarenbHele | [Ipaktuueckass pabora Ne 1-57
JIOKa3aTeNbCTB, ANTOPUTMAaMHU | pacCyKICHHUS, BIAJCET aNTOPUTMaMU | (MIPaKTUIECKHE 3aHATHS,
penieHus 3a/1ad4; yYMEHHE | pelIeHuUs 3ajad, (dhopMyIHpyeT | TECTHPOBaHUE, COCTaBJICHUC
(dhopmynHupoBaTh OTIpEJIENICHNUS, | AKCHOMBI U TEOPEMBI. CPaBHUTENbHBIX TaOJHII). Y CTHBIM
aKCHOMBI U TE€OPEMBI, MPUMEHSTh ompoc 1o Temam 1-13

X, TPOBOJIUTH JOKa3aTelbHbIC

pacCyKJeHHsi B XOJie pEIICHUs

3a7a4

v2 yMEHHE onepupoBath | OnepupyeT  moHATUAMH  creneHb | [Ipaktuueckas pabGora Ne 1-57
MOHATHUSIMH:  CTE€IEeHb  YHCIA, | YUCIa, sorapudm, BEITIONHSCT | (PaKTHIECKUE 3aHATHS,
norapupm 4qpCoa; YMCHHUE | BRIYHCICHUS 3HAYCHUH BBIPAXKCHUM, | TECTHPOBAHUE, COCTaBIICHHE

BBINIOJTHATH BBIYHUCIICHUE 3HAUEHUH
1 npeoOpa30BaHMs BEIPaXKEHUH CO

COACPIKAIUX CTCIICHU U J'IOl“apI/I(i)MBI

CPaBHUTEIHHBIX TaONHII). Y CTHBIN
ompoc 1o TeMam 1-13

CTENICHAMH W Jorapudmamu,

mpeobpa3oBaHus JIpo6HO-

PalMOHAIIBHBIX BBIPAKEHHH;

v3 YMCHHUE oneprpoBath | OnepupyeT MOHITHIMU: IIpaxTudeckas pabora Ne 1-57
MNOHATUAMMU! pallMOHAJIBHBIC, | panuOHAaJILHEIE, HUppanyoHabHbIe, | (TIpaKTHYECKHUe 3aHATHS,
HppanuOHAJILHBIC, MoKasaTejbHbIE, CTETIEHHbIE, | TECTUPOBAHUE, COCTaBJICHHUE
HOKa3aTeJIbHbIC, CTCUCHHBIC, | jorapudmuueckue, CPAaBHHUTENLHBIX Tabmui). Y CTHBINA
norapugmirieckue, TPUTOHOMETPUYECKHE YypaBHEHHs U | ompoc no remam 1-13
TPUTOHOMETPUYECKHE YypaBHEHHS HEDABCHCTRA, WX CHCTOMBL;

1 HEPaBEHCTBA, UX CUCTEMBbI;

V4 yMeHUe ONepHpOBATh | ONEpUpYyeT MOHATUAMHU: ¢yHKIUS, | [IpakTndeckas pabora Ne 1-57
TIOHSATHSAMMU: (GyHKUMs, | HEMPEphIBHAS (Gynkuys, | (mpakTuuecKue 3aHATHS,
HenpepbIBHAs ¢byHkiws, | TPOU3BOAHAS, nepBooOpasHas, | TecTMpOBaHHE, COCTaBJICHHE
npousBoAHAA,  TepBOOOpasHas, | ONpPeACNCHHbIH wnHTerpan; HaxomuT | cpaprmTensHbIx Tabmui). YCTHEI
OTpeeIeHHBIN HHTEeTpall; yMeHue | ITPOU3BOJHBIC SJCMEHTAPHBIX | ompoc mo Temam 1-13

HAXOIHTb NPOM3BO/IHbIE (yHKIMHA, WCHONB3Ysl CIPaBOYHBIE

3JIEMEHTapHbIX Gynkuuii, | MaTCPHAIIBL .

HCTIOMB3Ys1 cripasoumpie | MCCICAYET B MPOCTEHLINX  cirydasx

MaTEpHATH,  HMCCUC/IORATH B (hyHKIIMM Ha MOHOTOHHOCTb, HAXOAUT

MPOCTEHIINX CiTydasix (QYHKIHMN
HA MOHOTOHHOCTb, HaXOJHUThb
HauOoNpIINE W HaWMEHbIINE

HanOobIINe u HaUMEHBIINE
3Ha4YeHHs (QYHKIHIA; CTPOUT rpaduku
MHOTOWJICHOB C  HCIIOJIb30BaHUEM
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3HaueHMs (YHKIMH; CTPOMTH | ammapara MaTeMaTHYEeCKOTO aHAJIN3a;
rpaduku MHOI'OYJIEHOB c | IpUMEHsAeT  OPOM3BOJHYIO  IIpU
HMCIIOJIb30BaHUEM annapara | PCHICHMH  3alladi  Ha  JBHXKCHUC,
MaTeMaTU4eCKOro aHaJIN3a; pemacT NPaKTUKO-OPUECHTUPOBAHHBIC
PHMCHATh TIPOM3BOAHYIO Ipy | 334a4H Ha HauOoIbIINe u
pelICHMM 3aad Ha JBHKeHue; | HAUMEHbIIHE 3HAYCHMUS, Ha
permaTs HAXOXJCHWE IIyTH, CKOPOCTH U
IPaKTHKOOPHUEHTHPOBAHHBIE ycKoperus,
3aJa4yd  Ha  HauOOJbIINE U
HalMEHbIIME  3HAYCHMdA,  Ha
HaXOXXJEHHE IyTH, CKOPOCTH H
YCKOPEHHS;
v5 yMEHHE OIIEpUPOBATH | OIEPUPYET noHsatusamH: | [Ipakruueckas padora Ne 1-57
HOHATHUAMMU: panuvonajbHas | palMOHAJIbHAasA Gyuknus, (mpakTHueckue 3aHSITHUSA,
byHKIMA, nokasaresibHas | OKasaTelbHas (QYHKIHS, CTENCHHAs | recTMpoBaHME, COCTaBJICHUE
dyHKuMS, cremeHHas yHkuws, | PYHKIIA, OrapubMIICECKAs | cpapHuTenbHBIX TAGMI). Y CTHBIN
norapupMudIecKas bymkms, | PYHKLIAL, TPUTOHOMETPUICCKHUC | oy ¢ 1o Temam 1-13
¢yakoun, — oOpaTHBle  (YHKIWH,
TPUTOHOMETpPUYECKHE  (DYHKIHUH,
CTpOUT rpaduxn N3y4YECHHBIX
oOpaTHble  (QYHKIMH;  yMEHHE .
(yHKIMIA, UCTIONB3yeT rpaduku MpH
CTpOUTHh TpadUKH  HM3YYEHHBIX

(GyHKUOWH, UCIONB30BaTh TpaduKu
IpU W3YyYCHUM MPOIECCOB U
3aBUCUMOCTEH, IIpU  pPELICHUH
3amad M3 JIpYyrUX  y4eOHBIX
IIPEIMETOB U 3aJa4 U3 PEeallbHOU
KW3HW; BbIpakaTb (HOpMyIaMu
3aBUCHMOCTH MEX]ly BETHIMHAMM;

W3y4YECHUH IPOLIECCOB U
3aBHCHUMOCTEI, IPH peIIeHnH 3a1a4 U3
JpYTUX Y4eOHBIX IPEIMETOB M 3amad

W3  peajbHOW JKU3HM; BBIPAXKAET
dbopMynaMu  3aBHCHMOCTH  MEKIY
BEJTMUMHAMU;

Y6 ymeHue pemaTh TEKCTOBBIE
3a7a4d pa3HbIX THIIOB (B TOM
YHCIIE Ha MPOIICHTHI, TOJIH U YaCTH,
Ha JBIDKCHHUE, PaboOTy, CTOUMOCTh
TOBApOB M YCIyT, HAJIOTH, 3a7a4u
13 00JIACTH YIPABJICHUS THIHBIMA

pelaeT TEKCTOBBIE 3aJadd Pa3HbIX
TUMOB (B TOM 4HWCJIC HA IPOIEHTBHI,
JIOJIM ¥ 4acTH, Ha JBIDKEHHE, paboTy,
CTOMMOCTb TOBapOB U YCIYI, HaJOI'H,
3a7a4d M3 OONacTH  yHpaBJICHHSA
JMYHBIMU U CeMEHHbIMU (PUHAHCAMN);
COCTAaBJISICT BBIPAXKCHUS, YPABHEHMUSI,

IIpaktnyeckas pabora Ne 1-57
(mpakTHYecKHe 3aHSITHS,
TECTHPOBAHHE, COCTaBIICHUE

CPaBHUTEIHHBIX Ta0IHII). Y CTHBIN
ompoc 1o TeMam 1-13

U ceMeHHbIMU VHAHCaMH);
¢ ); HEpaBeHCTBA M HX CHCTEMBI IO
TaBISATh BBIPXKEHUS
cocrasi PAAKCHIT, YCIIOBHUIO 3aJ1auH, Huccaenyer
YPaBHCHUS, HCPABCHCTBA M HX | 114;5vyennoe peleHne U OleHHBACT
CHUCTEMBI TI0 YCIOBHMIO 3a/a4d
Y flas, MIPaBIOIOIOOHOCTh PE3yIBTATOB;
HCCIIeI0BaTh MIOJIyYEHHOE
pelieHue u OLICHUBAaTh
MIPaBIOIIOT00HOCTE PE3YIBTATOB;
V7 YMEHHE OTIepPHPOBATH | ONEpUpyeT  MOHATHAMHU:  cpenHee | [Ipaktudeckas pabora Ne 1-57
MOHATHSIMMU: cpenHee | apudpmMeTuiecKoe, MenuaHa, | (TpakTHUECcKHe 3aHATHS,
apI/I(I)MCTI/IIIeCKOG, MeEJIMaHa, | gauboJblnee u HanMeHblliee | TECCTUPOBAHUC, COCTAaBJICHUC
HauOoJblICe M HAMMEHBIICE | spauenus, pasmax, jucniepenst, | CPABHUTENBHBIX Tabmui). Y CTHBIHA
3HAYEHNUS, PasMax, JHMCIEPCHA, | crappapTHOE OTKIOHEHHe 4uCciI0BOro | OMPOC MO TeMam 1-13
CTaHJapTHOE OTKIOHEHHE | 11a5ona;
$
YHCIOBOTO  Habopa, eHne
pa, Y™ U3BJIEKAET, HHTEPNPETUPYET
W3BJICKATh, MHTEPIPETHPOBATE | (OPMAIMIO, TPE/CTABICHHYIO B
2
nHPOPMANHNIO, IPEICTABICHHYIO B
6(1) PMAIHIo, Tpex y TaONUIIAX, HA JUATpaMMax, rpadukax,
TabnuLax Ha HarpaMmax o
1ax, Auarp ’| OTpakalollyl0 CBOHMCTBA pPEaJbHBIX
apukax axa .
P (? ’ OTPKAIOMLYIO MIPOIIECCOB M SIBICHUIL; TPEACTaBIIET
CBOHCTBA pealbHBIX MPOLECCOB H | (HOPMAITHIO ¢ TIOMONIHIO TAGIHI H
SIBIICHUH; TPEJICTABIIATE | oo e -
HH(POPMALIUIO ¢ TOMOIIBIO TaOIHIT AHarp ’ Y
P CTaTUCTHYECKHE JaHHBIE, B TOM YHUCIIE
u uarpamwm; u BaTh
JIarpam; CCICNOBATE | MIPUMEHEHUEM rpaduIecKux
CTaTHCTHYECKUE JaHHBIE, B TOM
A ’ METOJIOB M DJIEKTPOHHBIX CPEJCTB,;
qrcie c IPUMEHEHUEM
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rpaduuecKux METOJOB u
9JIEKTPOHHBIX CPEACTB;

V8 yMeHUe OIepHpoBaTh
TOHATHUSIMU: CIIyYailHBI ONBIT U
ciTydaiiHOe COOBITHE, BEPOSTHOCTh
CIIy9alfHOTO  COOBITHS, YMCHHE
BBIYHCIIATH BEPOSATHOCTH c
UCTIONB30BAaHNEM  Tpaduieckux
METOJIOB; TNPHUMEHATh (HOPMYIIBI
CIOXEHUs u YMHOXEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(dakTel 1 (HOPMYIBI IPU PEUICHUN
3aJa4; OLIEHMBATh BEPOATHOCTU
peaybHBIX COOBITHIT; 3HAKOMCTBO

CO CIOy4YallHBIMH  BEIHIMHAMH;
yMEHHE TPHUBOAUTH  IMPUMEPHI
NPOSIBJICHUS]  3aKOHa  OOJBIIUX

YHCeN B IPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX,

OIEpUPYET IMOHATUAMU: CILy4alHbII
ONMBIT M  CiydaifHoe  coObITHE,
BEPOSITHOCTh  CJIy4alHOTO COOBITHS;
BBIUUCIISAET BEPOSATHOCTh c
UCTIONIb30BaHUEM rpaduieckux
METOJIOB;  TpHMEHseT  (opMyIsl
CIIO’KEHUS u YMHOXKEHUS
BEPOSATHOCTEN, KOMOMHATOPHBIE
(akTel W (QOPMYNBI TIPH PEUICHUU
3aa4;  OLEHHUBAaeT  BEPOSITHOCTU
peaybHBIX COOBITHH; 3HAaKOMCTBO CO
CITy4aifHBIMU BETMYMHAMU; IPUBOJUT
MIPUMEPEI MIPOSIBIECHUS 3aKOHa
OoNIBIIMX 4YHCEeNl B NPUPOJHBIX U
0O0IIECTBEHHBIX SABICHUSIX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTuueckue 3aHATHS,
TECTUPOBaHUE, COCTaBJICHHE

CPaBHUTEIBHBIX TAOJUI[). Y CTHBIN
ompoc 1o TeMam 1-13

Y9 yMeHHe OIepHpOBaTh
NOHATHUSAMM:  TOYKa,  HpsAMasd,
IUTOCKOCTB, MIPOCTPAHCTBO,
JBYTpaHHbIN yrodi,

CKPCIIUBAIOIIHNCCS IPSAMBIC,
NapalieJIbHOCTb U
NEPOCHAUKYIIIPHOCTL IMPSAMBIX H

IJIOCKOCTEH, yroa MEXY
IIPSMBIMH, YIOJl MEXIy NPsSMOM U
IUTOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMH, ~ PAacCTOSIHUE  OT

TOYKH JIO TUIOCKOCTH, PacCTOSIHHE
MEXAY TPSIMBIMH, PacCTOSHHE
MEXAY IUIOCKOCTSAMH; yMEHHE
UCTIONIB30BATh IIPH PEIICHUH 3a1a4
n3y4eHHblE (AKTBI WM TEOPEMBI
IUIAHUMETPHHU; YMEHHE OLICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIETO

ONepUpyeT  MOHATHAMHU: TOYKa,
mpsimasi, IUIOCKOCTb, IIPOCTPaHCTBO,
JIBYTPaHHBII YIroJl, CKpeIMBaoIIMecs
IpsIMbIE,

HapaIeIbHOCTh u
HNEPIECHIUKYJISIPHOCTE  NPSIMBIX U
IUIOCKOCTEH, yrojl MeXIy IpsMbIMHU,
YTOJI MEXKAY HPSMOH U MIOCKOCTBIO,

yromn MEXIY TUIOCKOCTSIMH,
paccTosiHHEe OT TOYKH JO IUIOCKOCTH,
paccTostHue MEXIY TIPSAMBIMH,
paccTosiHIE MEXOY IUIOCKOCTSMH;
UCTIONB3YeT TPH pEUIeHHH 3ajad
u3ydeHHble  (AaKTBI ¥ TEOPEMBI

IUTAHUMETPHH; OLIEHUBAET Pa3MepHI
00BEKTOB OKPYKAIOIIETO MUPA;

[Ipaktnyeckass padora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBAHUE, COCTaBJICHHE

CPaBHHTENbHBIX TaONuII). Y CTHBII
ompoc 1o Temam 1-13

MUpa;

Y10 yYMEHUE ONEpHPOBATh | ONEPUPYET nousitusimu: | Tlpaktuueckass pabora Ne 1-57
NOHATHUAMM! MHOTOTpaHHHUK, | MHOTOT'PaHHUK, cedeHue | (MpaKkTHUECKHe 3aHATHA,
CCYCHHE MHOIOTPaHHHKA, KYO,| MHOrorpanmmka, KyO, | TecTHpoBaHue, COCTaBJICHUE
HapajIc/ICuIIeH, HPU3MA, | mapanesenures, Npu3Ma, NMpaMu/ia, | CPaBHUTEIbHBIX TaONuIl). Y CTHBII

npamMuza, Gurypa u moBepXHOCTh
BpallleHUs, UAIUHIP, KOHYC, 11ap,
chepa, CeUeHHS ¢burypst
BpAIICHHS, IIOCKOCTb,
Kacaromasicss cepbl, HHUIXHIPA,
KOHyCa, IUIOMIaAb TMOBEPXHOCTH
OUPaMHJbI, OPU3MBIL,  KOHYCA,
OWIMHIpA,  IUIOMAnb  cQepsl,
obvemM Kkyba, TPAMOYTOJIBHOTO
napajieienunea, MHPaMH/IbI,
OpU3MBI,  LWJIMHApA,  KOHYCa,
mapa; yMeHHue n300paxarhb
MHOTOTPaHHUKH ¥ IOBEPXHOCTH

BpAILlEHUs, UX CEYEHUA OT PYKH, C
TIOMOUIBIO YEPTEIKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yMEHHE pacIo3HaBaTh
CHMMETPHIO B  NPOCTPAHCTBE;

¢urypa M TOBEPXHOCTh BPAIICHUS,
IIHHP, KOHYC, map, chepa, ceueHus
¢durypsl  BpalieHus,  IUIOCKOCTb,
Kacarorasicsi  cdepbl,  UIHHIpA,
KOHyca,  IUION@A[h  [OBEPXHOCTH
MIAPAMUIBI, NIPUA3MBI, KOHYycCa,
MWIMHIPA, TUIOMAnb cepbl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napajuiesienumesa, MTHPAMHUIBI,
NpU3MBI, LWIMHIpA, KOHYyCa, IIapa;
n300paxkacT ~ MHOTOTPAaHHHKH U
MOBEPXHOCTH BPAICHUS, HX CCUYCHUS
OT PYKH, C TIOMOIIBI0 YEPTEIKHBIX
HHCTPYMEHTOB WM 3JCKTPOHHBIX
CPEICTB; pPAacIlO3HAET CHMMETPHUIO B
IIPOCTPAHCTBE; IIPaBUJIbHBIE
MHOTOI'paHHUKH;

ompoc 1o Temam 1-13
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yMeHUue pacmo3HaBaTh

IIPAaBUIbHBIE MHOTOIPAaHHUKH;

V11 yMEHHE OIIEpUpPOBATH | ONEPUPYET MOHATHSIMU: IBWKeHHe B | [Ipaktnueckas pabora Ne 1-57
MOHATUSAMHU: JIBIDKEHUE B | mpocTpaHcTBe, MOJ00HBIe (UrYpHl B | (IIPaKTHYECKHE 3aHATUS,
MIPOCTPAHCTBE, NOAOOHBIE PUTYPHI | TPOCTPAHCTBE; UCTIOJB3YyeT | TECTUPOBAHUE, COCTaBJICHUE

B TMPOCTPAHCTBE; HCIOJIHL30BaTh
OTHOIICHUE TToIaaen
TTOBEPXHOCTEH u 00BeMOB

MOMOOHBIX (UTYp TIPH pEIICHUN
3aj1ad4;

OTHOIIICHHE TUIOIaieH TIOBEpXHOCTEN
n 00beMOB MONOOHBIX ¢(uryp mpu
pelLICHNY 3a/1ay;

CPaBHUTEIBHBIX TAOIUII). Y CTHBIN
ompoc 1o TeMam 1-13

V12 yMEHUE BBIYHCIISATh
TeOMETPUIECKUE BEJIMYMHBI
(mmmMHA, yTON, TUIOMAAb, OOBEM,
IUIOIIAAb TTOBEPXHOCTH),
UCTIONB3Ys U3Y4YCHHBIC (HOPMYIIBI U
METO/IbI,

Brruncnser reOMETPUIECKUE
BEJIMYMHBI (IJIMHA, YTOJI, TUIOLIA/h,
0o0BeM, IUIOIAAb ITOBEPXHOCTH),
UCTIONB3Ys U3y4YeHHbIE (OPMYIIBI U
METO/IBI;

[Ipaktrdyeckas pabora Ne 1-57
(mpaxTHUaecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTEIBHBIX TAaOIMII). Y CTHBIH
ompoc 1o TeMam 1-13

V13 yMEHUue OIIepUPOBAThH
TIOHSTHSMH: IpsAMOYTOJIbHAS
cUcTeMa KOOPAMHAT, KOOPIUHATHI
TOYKH,  BEKTOP, KOOPIMHATHI
BEKTODA, CKaJIIpHOE
NPOU3BEICHHE,  YroJll  MEXIy
BEKTOpaMH, CyMMa BEKTODOB,

[POM3BENCHIE BEKTOPA Ha YHCIIO;
HAXOJIHUTh C IOMOIIBIO H3YYEHHBIX
(GbopMyn KOOpIMHATHI CepeAUHbBI

ONCPUPYET NOHATUAMMU:
NpsAMOYTOJIbHAsA CHUCTEMA KOOPAHWHAT,

KOOPAWHATHI TOYKH, BEKTOP,
KOOpJUHATBEl  BEKTOpa, CKAISIPHOE
MIPOM3BEICHUE, yrou MEXITy
BEKTOpaMH, cyMMa BEKTOPOB,

MPOM3BEICHUE BEKTOpa Ha YHCIO;
HaXOIUT C TOMOHIBIO HM3YYEHHBIX
(¢opMynT  KOOpAMHATHI  CEPEIUHBI
OTpe3Ka, PAcCTOSIHHE MEXIYy ABYMS
TOUYKaMU;

[Ipaktnyeckass pabora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTEJbHBIX TaONHI). Y CTHBIH
ompoc 1o Temam 1-13

OTpe3Ka,  pacCTOSHHE  MEXIY

JBYMS TOUKaMU;

Y14 yMEHHE BBIOMpATh | BHIOMpaeT monxonsiuii u3ydeHHbld | [Ipaktuuyeckas pabora No 1-57
MOIXOAALINA WM3YYCHHBIH METOJ | METoA A pelleHus  3aj1aud, | (IpakTHYecKue 3aHATHS,
JUIs peeHus 3a7a4yd, | pacro3HaeT MaTeMaTHYecKue (GaKkThl M | TECTUPOBAHUE, COCTaBJICHHUE
pacrmo3HaBaTh ~ MaTeMaTHYeCKHe | MaTeMaTHYeCKue MOJIENH B | CPAaBHHUTENBHBIX Ta0IHII). Y CTHBIN
(axThl ¥ MaTeMaTHYECKHE MOJIENH | MPUPOTHBIX u OOILECTBEHHBIX | orpoc no Temam 1-13

B IMPUPOJAHBIX U O6IJ.IGCTBGHHBIX
SIBJICHUAX, B HCKYCCTBC; YMCHHC

MIPUBOUTH pUMEpbI
MaTeMaTHIeCKHX OTKPBITHI
poccuiickon u MHPOBOH

MaTeMaTH4ECKOU HayKH.

SBJICHUSIX, B HCKYCCTBE; HPUBOIMT
MPUMEPHl MaTEMaTHIECKUX OTKPBITHIH
poccuiickoi u MHUPOBOH
MaTeMaTH4eCKOH HayKH.

O0mue KOMNETEeHIUH

OK 01. CIOCOOBI
petieHus 3a1a4
podeCCHOHAIBLHOMN NEeITeIbHOCTH
HpI/IMeHI/ITeHBHO K pa3J’II/I‘IHI)IM

Bribupats

Bribupaer crocoObl perieHus 3amad

HpO(i)eCCHOHaJ'IBHOfI JACATCIBHOCTHU
MMPUMEHUTEIILHO K Ppa3IMIHBIM
KOHTCKCTaM,

[paktryeckas padora Ne 1-57
(mpakTHYecKHe 3aHATHS,
TECTUPOBaHUE, COCTaBJICHUE

CPaBHUTENBHBIX Ta0MII). Y CTHBII

KOHTEKCTaM, orpoc no Temam 1-13
BreaynutopHas CaMOCTOSITETIFHAS
pabota O1leHKa  BBINIOJTHEHUS
CaMOCTOSITENIbHOI paboTsI o
COCTaBJIEHHIO HH()OPMALIMOHHBIX KapT
c UCTIONb30BaHHUE W3IaHUH
MIepPUOANIECKON neyaTu u
Wurepuerpecypcos

OK  03. IInanuposats n | [Inanupyer u peasnmsyer coocrBennoe | Ilpaktudyeckass pabora Ne 1-57

peanu3oBbIBaTh coOcTBeHHOE | TpO()eCCHOHANIbHOE U JIMYHOCTHOE | (IMPaKTHYecKHe 3aHATHS,

po¢eCCHOHATPHOE B TMYHOCTHOE | Pa3BUTHE,  NPENNPUHUMATEIBCKYIO | TECTHUPOBaHHE, COCTaBIICHUE
pa3BUTHE, IPEANIPUHUMATENBCKYIO | JESITEIBHOCTE B MPO(PECCHOHANBHON | CPABHUTENIBHBIX TAOMHUIY). Y CTHBINA

JIESITEIbHOCTD B| cepe, UCHONB3yeT 3HAHHUA IO | OMPOC 1o TeMaM 1-13
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poeCCHOHATBHOMN cdepe, | duHAHCOBOI TPaMOTHOCTH B | BHeaynmuTopHas caMocTosITeNIbHAS
HCII0JIb30BaTh 3HAHMS IO | Pa3IMYHBIX )KU3HCHHBIX CUTYAIHSIX; paboTa BHekiaccHOE MEpOIPUSATHE
(UHAHCOBOH  TPaMOTHOCTH B Bukropuna o MaTeMaTHKe
Pa3IMYHBIX SKH3HEHHBIX (camMoollcHKa, HampaBJICHHAs Ha
CUTYAIVX; CaMOCTOSTEIBHYIO OIICHKY
CTYACHTOM pe3yIBTaToOB
JIEATSITIBHOCTH).
OK 04. D¢ dexrtnBHO Beper Ha cebs 0TBETCTBEHHOCTS 3a Omnenka BBITTOTHEHHS
B3aUMO/ICHCTBOBATh M paboTarh B | paboty YJIEHOB KOMAaH/bI | CAMOCTOSATEIBLHOM paboTsl o
KOJIJIEKTUBE U KOMaHJIE; (MO TYMHEHHBIX ), pe3yIbTaT | COCTAaBICHUIO MH(DOPMAITMOHHBIX KapT
BBITIOJTHEHUS 3aJaHUMN. C HCIIOJIb30BaHUE U3JaHUHU
MEPUOTUUCCKON rnevyaTu u
Hurepuerpecypcos
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