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10bIAA XAPAKTEPUCTHUKA

PABOYEM IIPOI'PAMMBI YUYEBHOMU

JUCIHUIIVIMHBI I1/1.01 MATEMATHKA

1.1.

MecTO TMCHHUILIUHBI B CTPYKTYpE OCHOBHOM OﬁpaSOBaTeJILHOﬁ NMporpaMmal

VYyeobnas nucuumuimna I[1J1.01 Maremaruka siBasieTcss 00s3aTeIbHOM YacThi0 00pa30BaTEeIbHON
IporpaMMbl  CpeiHero mnpodeccuoHaabHoro obpaszoBanust B coorBerctBuu ¢ ®I'OC CIIO
npodeccusm: 15.01.05 Crapmuk (pydHOM ¥ YaCTHYHO MEXaHU3UPOBAHHOM CBAapKH (HAILIABKH)),
YTBEPXKACHHBIM ITpHKa3zoM MunucrepcTBa npocseuienus Poccuiickoit @eaeparnuu ot 29 sHBaps
2016r. N 50

VYuebnast nucrumuna [1/1.01 Matemaruka obecnieunBaeT GopMHpPOBaHUE OOIIMX KOMIETESHIUIH
o ®I'OC no npodeccusam: 15.01.05 Crapmuk (pydHOH W YACTUIHO MEXAaHU3HUPOBAHHON CBAPKU

(Ham1aBKM))
Kon HaumeHnoBaHnue 001X KOMIIETeHIMI U JINYHOCTHBIX Pe3yJbTaTOB
OKO1 | Bribupats criocoObl penieHus 3a1a4 npohecCuOHaIbHON 1eATEIIbHOCTH

IIPUMCHUTECIBHO K Pa3JINYHbIM KOHTCKCTAM5

OK 03 | [TmaHupoBaTh M peain30BBIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE, NPEANPHHUMATEIECKYIO JEITEIBHOCTH B TPO(GECCHOHATLHOU cdepe,
MCTIOJIB30BATh 3HAHUS 10 (PMHAHCOBOW T'PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYalUsX;

OK 04 | DddexTuBHO B3aUMOACHCTBOBATH M pabOTaTh B KOJIJICKTUBE U KOMAH/IE;

1.2. Ileab u nJIaHUpYyeMble Pe3yJabTaThl 0CBOCHHUS THCHMIIIHHBI

B pamkax mporpammsl ydeOHoi nuctmmiausbsl I1J[.01 Marematuka Ha yriyOJaeHHOM
ypoBHE B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC cpennero o61mero oopa3oBaHus y 00 yq4aronuxcst
(bopMUPYIOTCS CIEYIOIIME TPEAMETHBIE PE3yIbTaThl 00yUEHHUS:

Kona IIpeaMeTHbIE pe3ybTAThI
OK YmMmenus 3Hanus
OK 01 V1 Bmamenue MeTOJaMU JOKAa3aTelbCTB, | 31 3HAHNE METOJIOB
OK 03 aJIrOpUuTMaMH peHICHUA 3aaa4, YMEHHUE | NOKA3aTEJIbCTB, allrOpUTMOB
OK 04 dbopMynupoBaTh OMpeAeNeHusi, aKCHOMbI U penieHns 3a/mad; 3HAHHE
TCOPEMBI,  NPUMEHATE  UX,  HPOBOMUTDL | gnpeneneHil, akCHOM M TEOPEM.
JI0Ka3aTesIbHbIE PACCYHK/ICHUS B XO/I€ PEIIEHUS | 30  syapme MOHATUS: CTEHEHb
sazad, YyCcIIa, Torapiu(pM dUCIa;
V2 ymeHue onepupoBaTh MOHATUSMU: CTETICHD | 33 3HaHUE TIOHSITHS:
qucia, norapmbM qucia;, YMCHHE BBIINIOJIHATH panuoHaJIbHbIC,
BBIUNCIICHHE 3HAuYeHUH M MNpeoOpa3oBaHMs | HppallHOHAIbHBIE,
BBIPQXXEHHUH CO CTEMeHsSMU W Jorapudmamu, | MokasaTenbHBIE, CTCIICHHEIC,
npeoOpazoBaHus JIPOOHO-pAIMOHATBHBIX | JTOrapu(MHUUYECKHE,
BBIPAKEHMUIA; TPUTOHOMETPUYECKUE YpaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI,
VY3  ymeHue  omepupoBarb  ITOHSATHUSAMH:
34 3HaHMe MOHATUA: (DYHKUHSA,
parnmoHaIbHBIE, HppaIoHaIbHEIE,
HeTIpepbIBHAS byHKIIHS,
MMOKa3aTelIbHEIC, CTCIICHHBIE,
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JorapupMHUECcKue, TPUTOHOMETPUUECKHE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

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

3JI€MEHTapHBIX byHKIUH, UCITIONb3YsI
CIIpaBOYHbIE MaTepuajbl; HCCIENAOBATh B
IPOCTEHIINX ciydasx byHKIIH Ha
MOHOTOHHOCTb, HAaXOJIUTh HAWOONbIINE H

HAaUMEHbIINE 3Ha4YeHUs] (YHKIUN; CTPOUTH
rpa@uKkd MHOTOWIEHOB C HCIIOJIb30BAHHEM
amnmapara MaTeMaTu4eCcKoro aHaIMn3a;
MPUMEHSTDH TPOU3BOAHYIO MPU PEIICHUH 3a/1a4
Ha JBIKEHUE, 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,
TPUTOHOMETPUUYECKHE (PYHKLIHUH, OOpaTHbIE
GyHKIIMM;  yMEHUE  CTPOUTHh  rpaduku

U3y4eHHBIX (YHKIWH, UCTIONB30BaTh IrpaduKu
IIPY U3YY9E€HUH TIPOIIECCOB M 3aBUCHMOCTEH, IPU
pELICHUH 33/1a4 U3 IPYTUX YICOHBIX IPEIMETOB

n 3aga4 H3 peaHBHOﬁ JKU3HHU, BbIpaXXaTb

dbopmyraMu 3aBUCUMOCTH MEXIY BETUUMHAMM;

Y6 ymeHue pemiatb TEKCTOBBIE 3aa4U Pa3HbIX
TUNOB (B TOM 4YHCJE Ha TMPOLEHTHI, JOJIH U
4acTH, Ha JBW)KEHUE, paboTy, CTOMMOCTb
TOBApOB U YCIYT, HAJIOTH, 33/1a4 U3 00JacTh
yIpaBle€HUS  JUYHBIMM W CEMEHHBIMHU
buHaHCAMM); COCTaBIISATh BBIpA)XEHUS,
YpaBHEHMsI, HEPABEHCTBA M MX CHUCTEMBI I10
YCIIOBUIO 3a/layd, MCCIEN0BaTh IOJyYEHHOE
pelleHre W OLEHMBaTh IPaBJOINO00HOCTh
pE3yJIbTaToB;

V7 ymenue onepupoBaTh MOHATUSAMU: CPEHEE
apupMeTHUecKkoe, MeauaHa, HauOoJbllee U
HavMEHbIIIEE 3HAUYEHUA, pa3Max, AUCIIEPCH,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yYMEHHE U3BJIEKATbh, UHTEPIPETUPOBATH
uH(pOpMalLIKIo, MPEICTaBICHHYI0 B Ta0yuIax,
Ha Juarpammax, TrpaduKax, OTpa)karoulyko
CBOICTBA pEabHBIX IPOLECCOB U SBJICHMIA;
OpPEJCTaBIATh HMHGOPMAIMIO C  TOMOUIBIO

MpoU3BOJHAs,  IEepBOOOpa3Has,
ONpeAeICHHbINA UHTETPa;

35  nOoHATUA:  palMOHAJIbHAs
GbyHKIMA, [OKa3aTeNbHas
GbyHKIMS, cTeneHHas (QyHKIuS,
JorapupmMudecKas byHKIIHS,
TPUTOHOMETpHUYECKHE (YHKIHUH,
oOpaTtHbie PYHKLINY;

36
apupMeTHIecKoe,
HamOobplllee W HaMMEHBIIIEE
3HAUCHUsS, pa3Max, JHUCICPCHS,
CTaH/IaPTHOE OTKIIOHCHHE

3HAaHUC TIOHATHA: CpPECIHEC

Meauana,

YHUCJIOBOT'O HA0O0Pa;

37 3HaHUE MOHATHS: CIy4alHbIN
ONBIT W CIy4YallHOE COOBITHE,
BEPOATHOCTb CIIy4aiHOTO

COOBITHS;

38 TOYKa,
npsimasl, IJIOCKOCT,
IIPOCTPAHCTBO, IBYIPAHHBIN yroJl,
CKpPELIMBAIOIHECS npsiMbIe,
HapaelbHOCTh u
HEPIEHUKYISAPHOCTh TMPSAMBIX U
IIJIOCKOCTEH, yrou MEXIY
IPSIMBIMH, YTOJI MEXKIY MPSAMOH 1
IUIOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMH, ~ PacCTOSIHUE  OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE

3HAaHHUC  IIOHATHA:

MEXIy TpSIMBIMH, PaCCTOSHUE
MEXY TIOCKOCTSIMH;

39 3HaHUE MTOHSITHUS:
MHOTOTPaHHUK, CeueHue
MHOTOTpaHHHKA, KYyO,
napaiesIenure], npu3Ma,
MApaMU/a, ¢burypa u
HIOBEPXHOCTh BpallleHus,
OUIUHAP, KOHYyC, Mmap, cdepa,
cedeHUs  (QUTYpBl  BpalICHHS,
IUIOCKOCTh, Kacaromascs chepsl,
OWIMHApPA, KOHYyCa, IUJIONIAIh
MTOBEPXHOCTH MU PAMH/TBI,
MpU3MbI, KOHYyCa, IWIHHIPA,

momanas cheprl, 00beM Kyoa,
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TaOJINILL u Jarpamu; HUCCIEeO0BaTh
CTaTUCTUYCCKHE JaHHBIE, B TOM YHCIIE C
MpUMEHEHHUEM IPpapUIECKUX METOJIOB U

SJICKTPOHHBIX CPCIACTB;

V8  ymeHue onepupoBaTh  HOHATUSAMMU:
CIlyualiHBIi OMNBIT W CiydaifHOe COOBITHE,
BEPOSTHOCTh CIY4alHOTO COOBITHS; yMEHHE
BBIUUCIIAATh BEPOATHOCTh C HCIOJIb30BAHUEM
rpau4ecKux METOAOB; IPUMEHATh (HOPMYIIbI
CIIO)KEHUSI W YMHOXCHHS BEpPOSTHOCTEH,
KOMOWHATOpHbIE (akTel U (HOPMYIBl IPH
pelIeHNH 3a7ay; OICHWBAaTh BEPOATHOCTH
peanbHbIX  COOBITHH;  3HAaKOMCTBO  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,

PacCTOsAHHNEC MCKAY IIJIOCKOCTSAMHU, YMCHHUC

HCIIOJIB30BAaTh IIPH PELICHUU 3a/1a4 U3y4YECHHbIE
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,
IPU3MBI, KOHYCa, IMJIMHPA, TUIOMIAb cQepsl,
00beM KyOa, IIPSIMOYTOJIBHOT'O
napajuiefienunena,  NUpPaMHUAbl,  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

MIPSIMOYTOJIBHOTO
napajiefienumnena,  NUpaMubl,
MPU3MBI, HUIMHAPA, KOHYCA,
mapa;

310 3HaHue NOHATUS: NBUKECHUE B
MPOCTPAHCTBE, MOA00HbIE (PUTYPHI
B IIPOCTPAHCTBE;

311 3HAHHE MTOHSATHS:
MPSMOYTOJIbHAS cHcTeMa
KOOpJAMHAT, KOOPJAUHATHI TOYKH,
BEKTOp, KOOPJIWHATHI BEKTOPA,
CKAJIIPHOE TPOM3BEIICHUE, YTOJ
MEXKITY BEKTOpaMH, cymMma
BEKTOPOB, MPOU3BEACHUE BEKTOPA
Ha YHCIIO0;




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,
[IPOU3BE/ICHUE 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 00yUEeHUS:

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
COIANTLHOMN
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
0000I1IeHHS;

ONpeNeNiATh  LEIH  JAEATeNbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPHU HX
JOCTIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU U
NPOTUBOPEUMS] B PACCMAaTPUBACMBIX
SIBJICHUSX;

CaMOCTOSITENTLHO OCYILIECTBIISATh
MO03HABATEJIbHYIO NesITeIbHOCTD,
BBISBISITH  TPOOJIEMBI, CTaBUTh U




TBOPYECTBA, CIOPTa, TpyAa | GOpMYIUPOBATH COOCTBEHHBIC
u OOIIECTBEHHBIX | 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 MOCTEACTBUMN ACSATEIBHOCTH;
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
IrpaMOTHOCTH B
Pa3InYHBIX
YKU3HEHHBIX CUTYaIUSIX

OCO3HAHHE JINYHOTO BKJIA/Ia
B IIOCTPOCHHUE YCTOWYHBOTO
Oyaywero;
c(hopMUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
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 Oymymied mpodeccun
" peann30BBIBATH
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

IIPOEKTOB;
CTaBUTh u dbopmynupoBath
COOCTBEHHBIE 3a/1a4u B

O6p3.30BaTeJ'ILHOfI ACATCIBHOCTH H

JKU3HCHHBIX CUTyalUAX; BbIABIATH

NPUYUHHO-CJICACTBCHHBIC CBSA3U U

AKTYyaJIM3UPOBATh 3aJia4y, BbIABHUI'ATbH

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

napaMeTpbl U KPUTEPUH PEIICHNUS;
AaBaTb OLICHKY HOBBIM CUTYalUsIM,
OLICHUBATh MPUOOPETEHHBIN OIBIT;
pa3pabaTeiBaTh IUIAH  PEIICHUS
npoOlieMbl € Y4eTOM aHalu3a
UMEIOIUXCS ~ MAaTepUAIbHBIX |
HEeMaTepUaIbHBIX pecypcoB;
OCYIIECTBIISITh IIEJICHANIPABICHHBIN

MOWCK  TIepeHoca  CPEeACTB |
Ccroco0oB nefcTBus 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, BKJIIOUYAIOLIETO
CIOCOOHOCTh ~ TOHUMAaThb  CBOE
SMOILIMOHAIBHOE COCTOSIHUE, BUICTD
HaIpaBJICHUS pa3BUTHUSA
COOCTBEHHON SMOIIMOHAIBLHOMN
cdepsl,
OK 04. Dddex TUBHO| TOTOBHOCTH BECTH | OCYIIECTBIISITh KOMMYHHMKAIIUU  BO
B3aHMOJICHICTB OBaTh M| COBMECTHYIO [ESTEILHOCTD B | Beex cepax KU3HM;
paborath B KOJUIGKTHBE| HHTEPECAX — TPAKAAHCKOIO | pacrio3naBaTh HeBepOabHbIC
1 KOMaHJIe o0uiecTBa, y4acTBOBATH B cpezacTBa o0LeHus, IMOHUMAThH
CaMOyIIpaBJICHUN B | 3yayenue  COLMANBHBIX  3HAKOB,
0011e00pa3soBaTEIbHOMN pacrio3HaBaTh MPEAIIOCHUIKH
OpraHu3alnu U | KOH(JIMKTHBIX CUTYaIlMid U CMSATYaTh
ACTCKOIOHOTICCKUX KOH(JIUKTBL; apryMEHTHPOBAaHHO
OpraHu3ainuiax; YMCHHUC | gecT  ;UAJIOT, yMETh CMSTYaTh
B3aUMOJICVICTBOBATh C | KOHIMKTHBIEC CUTYALIHH;
CONNAJIbHBIMU MHCTUTYTAMH | nenarh OCO3HAaHHBIN BBIOOD,
B COOTBCTCTBHMM  C  HMX | aprymMeHTHpPOBAThH ero, Opath
(YHKUMAMH 1 HA3HAYCHUEM; | OTBeTCTBEHHOCTb 3 pelieHue;

TFOTOBHOCTb K T'YMaHUTapHOU
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  ITPOLIECCOB,
pe3yabTaToB u OCHOBAaHUMU;
UCIOJb30BAaTh MPUEMBI pedIieKCuu
JUIs  OLIGHKM CHUTyaluH, BbIOOpa
BEPHOTI'O PEILEHHUS;

YMETh OLICHUBATh pUCKHU u
CBOEBPEMEHHO IPUHUMATH DPELICHUS
10 UX CHIKEHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIFOYAIOLINX

ux




CIOCOOHOCTh BBICTpPANBaTh
OTHOWICHHUSI C JAPYIHMH JIFOJBMH,
3a00TUTHCS, TIPOSIBIISATH HHTEPEC U
paspemiath KOH(MJIHMKTHI; 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
IIPAaKTUYECKUE 3aHATUS 114
camocTosTenbHas paboTa 6
KOHCYJIbTalluU -
IIpodeccnonanbHO-0PHEHTHPOBAHHOE 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 coaep:xkanue yueonoi gucuuminnsl [1J1.01 MATEMATHUKA

HaumenoBanue
pa3iesioB U TeM

ConepikaHue y4eGHOTro MaTeprasia U (popMbl OPraHU3aALUHU JIEATETLHOCTH 00y YaloNInXCs

O0bem
B yacax

Koabl koMneTeHIIni,
(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 HpaKTH‘leCKOﬁ JACATCIBHOCTH. LICJ'II/I

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

OK 01, OK 03, OK 04

Tema 2.PazBurne
MOHSATHS 0 YHCJIe

Conep:xanue yueOHOro MaTepuasa

Ilenbie u pannoHanbHele yucaa. J(elcTBUTENbHBIE YUCIIA
[IpubnmxeHHBIC BEIYUCICHUS.
KomrmnekcHble gucia.

[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

Oyukiun. CBoiicTBa (yHKIIHU.
OOnacTp onpezaeneHus 1 MHOXKECTBO 3HaUeHHH; rpaduk GpyHKunu,
CBoiicTBa ()yHKIIMU: MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, 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.

NINDNDNDNDDNDDND

ITPNe6 TToctpoenue rpadukoB pynkuuii. Urenue rpaduxos ¢pynkuii TP
Ne 7 Pemienue 3a1a4 npogeccHOHATLHONH HANPABJIEHHOCTH

N

OK 01, OK 03, OK 04

Tema 4. Kopuu,
CTENEHH H
Jorapupmsl

Conep:xanue yue0HOro MaTepuasa

Kopnu u crenenun

ITPNe 8§ KopHu HaTypalbHOM CTENEHH U UX CBOMCTBa

CrerneHu ¢ pauOHAJIbHBIMU MTOKA3aTCIIAMU, UX cpoiictBa.CTenenu ¢ }leﬁCTBHTCHBHBIMI/I IMOKa3aTCIIsIMHU

TTPNe9 Crenenu ¢ pallMOHaJIbHBIMU MOKa3aTesiMu, UX cBoicTBa.CBOMCTBA CTENEHU C JEHCTBUTENbHBIM
roKasaTejeM

NINININ

[onsTue norapudma. Jlorapudm uncna.
OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO.

N

OK 01, OK 03, OK 04




TP Ne 10 Jlorapudm uncna. OcHoBHOe norapupmudeckoe Toxaecto. [TPNell
JecstruHbIe 1 HaTypalbHbIE JIOTapHU (MBI

IIpeobpa3oBanue anreOpanuecKuX BhIPAKCHHIMA

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

[1PNe14 CrenenHble, moka3atenbHble, JorapupMuieckue GyHKINH

IIP Nel5 Pemenue 3axa4 npogeccHoHaIbHON HANPABJIEHHOCTH

ITP Ne 16 Pemienue 3aga4 npodeccnoHa/ILHON HANIPABJIEHHOCTH

N DNDNDNDNDNDNDDND

Tema 5. OcHOBBI
TPUTOHOMETPUH

Copaep:xanue y4eOHOro MaTepuaJsa

Pangnannas MEpa yria.
BpaIlIaTeﬂLHOC JABHXKCHUC.
CI/IHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC yTI'Jia

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.

TIP Ne20 PemieHue npocTeMinx TpUroHOMeTpuueckux ypaBHeHH. [TPNe21
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB.

Tpuronomerpuyeckne QyHKINH, X CBOWCTBA U rpaduKn

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

NN NN NN NDDDNDIDNDNDDN

OK 01, OK 03, OK 04

Tema 6.
Kom0unaropuka.

Conep:xanue yue0OHOro MaTepuajia

OcHoBHBIE TIOHATHA KOMOWHaTOpuku. PemreHue 3amad Ha iepebop BapuanToB. dopmyna
onnomMa HeroToHa.

ITP Ne 23 CpoiicTBa OMHOMUHAIBHBIX K03 duunenToB. Tpeyroiapuuk [lackans
[TPNe24 Konmponvnas paboma 3a nepeutii cemecmp (/IDPK)

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
IJIOCKOCTBIO.

JByrpanssiii yroji. Yroa Mexay IocKocTsMu. [lepneHauKyIsipHOCT ABYX INTIOCKOCTEH.
[TapannensHoe mpoekTupoBanue. [lnomniaas OpTOroHaNbHOM MPOEKIIUH.

NN DNINDNIPNDDN

OK 01, OK 03, OK 04




N3o0paxkeHre NIpOCTPaHCTBEHHBIX (QUTYD. 2
TTPNe25 TlepnieHaUKYISAp M HAKIOHHAS. 2
I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA: MApAJUIEIbHBIN IEPEHOC, CHUMMETPHSI 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
[TPNe29TIpon3BogHEIE CYMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO U CIIOKHOH (DYHKIHH. 2
I'eomerprueckuii n GU3NIECKUI CMBICT IPOU3BOIHOM. 2
YpaBHEeHHE KacaTeNIbHON 1 HOpMalH K TpaduKy QYHKIHH. 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 POU3BOIHOM VIS HAX0KACHUS] HAWJIYYIIero penieHust B 2
NPUKJIAIHBIX 3aga4ax. [IpuMephl HCIOJbL30BAHMS NPOU3BOIHOM ISl HAX0KACHUS HAMTY4IlIero
pellieHHA B NPUKJIAJAHBIX 3a/1a4aX. 2
ITPNe31 IlpuMepsl HCIOJIB30BAHUA IPOU3BOAHOM Il HAXO0KAEHHUS HAMJTYyY1lero peueHus B 2
NPHUKJIAHBIX 3224aX.
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
ITPNe32 Onpenenennsiii unterpai. @opmyna Heiotona-Jleibuuia. 2
TTPNe33 [IpumMepsl mpuMeHEHHs HHTeTpaia B GU3UKe U reoMeTpun. [IpuMeHeHne onpeeIieHHOTO HHTEeTpajia 2
JUIS HAXOKICHUS IIOIAU KPUBOJIMHENHON Tpanenu
[TPNe34 TTpuMeHeHue onpeneeHHOro HHTerpaia JJis HaX0XkKISHHUs TUIONIaId KPUBOJIWHEHHON Tparenny. 2
ITPNe3S IlpumeHeHuUe oNpeeIeHHOT0 HHTerpasia Ul HAX0K1eHUs IJI0Iad KPUBOJIHHEHHOM 2

Tpamneuuu.




Tema 10.
MHOrorpaHHUKH H
KpYyIJible 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 cdepa, ux ceuenuns

ITP Ne 38 Pemenue 3aga4 npogeccuoHaJILHON HanmpaBJjeHHOCTH @opMy bl 00beMa U M0/
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

[IpsamoyromnpHas (AekapToBa) CHCTEMa KOOPANHAT B IPOCTPAHCTBE.
Dopmya pacCTOSHUS MEXy TBYMS TOUKaMH.

TIPNe41 ®@opmyna 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 DNINININ

OK 01, OK 03, OK 04

Tema 12.
YpaBHeHus u
HEpPABEHCTBA

Conep:xanue yueOHOro MaTepuajia

YpaBHEHUS U CUCTEMBI YPABHEHUM.

TIP Ne45 PanmoHanbHble, MppalOHAIbHbIE, YPABHEHHS U CUCTEMBI.
IIP Ne46 IMoka3aTenbHble YpaBHEHHS U CUCTEMBI.

[TPNe 47 JlorapudMuueckre ypaBHEHHS! U CHCTEMBI.

ITPNe 48 TpuroHoMeTpuuecKue ypaBHEHHS U CUCTEMBI.

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

NI NDDNDNDNDN

OK 01, OK 03, OK 04




TTP Ne 49HepasenctBa. PanmonanbsHble, MppariioHATBHBIE, TOKA3aTebHBIC 1 TPUTOHOMETPUICCKUE 2
HepaBeHCTBa. OCHOBHBIC IPUEMBI UX PEILICHHUS.
TIP No50 OcHOBHBIE IPUEMBI PEILICHUSI HEPABEHCTB. (Pa3yioKeHUE Ha MHOKHUTEIH, BBEICHUE 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
OrpaHUYeHUid. 2
IPNeS3Pemienue 3aga4 npoecCHOHAILHONM HANIPABJIEHHOCTH
Tema 13. Dnementnl | Conep:kaHue yueOHOIro MaTepuajia OK 01, OK 03, OK 04
reopun . CoO6HITHE, BEPOATHOCTH COOBITHS, CIIOKEHHE U YMHOXKEHHE BEPOSTHOCTEHA. 2
BEPOATHOCTEH U
MaTeMaTHYeCKOil ITPNe54 CoObITHS, BEpOATHOCT COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOATHOCTEH. Brrancienue 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
Koncyabranuu -
IIpoMeskyTouHasi aTTecTanus B (hopMe IK3aMeHa 6

Bcero

234




3 YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI JIMCHUITJINHBI

3.1. TpeGoBaHusi K MAaTePHATbHO-TEXHUYECKOMY 00ecTeYeHUI0
Jis  peanu3anuu  MPOTpaMMbl  AWCIMILIAHBI HMEETCS yueOHBIN 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:

-MYJIbTUMEUA-TIPOCKTOP C MOTOJOYHBIM KPEIUIICHUEM;

-IOCKa MapKepHasi;

-JIaMITa JUIsl OCBeIIeHus MapkepHoi nqocku Philips;

-KOMIIBIOTED C JIUIICH3HOHHBIM IIPOrPAMMHBIM 00€CIICUCHUEM;

- IPUHTED;

-9KpaH.
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4  KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHUSA JUCHUIIJIMHBI

PesyabTaTsl 00y4eHust

OcHOBHBIE TIOKA3aTeJN OIEHKH

(I)OprI U METOABI KOHTPOJIA U

pe3yJbTara OLIEHKH
3Hanusa:

31 3HaHUE MetonoB | [IpoBoaut nokaszarenbHeie | [Ipaktuueckas pabora Ne 1-57
JI0Ka3aTeNbCTB, aJITOPUTMOB | PacCyKIEHUS, BJIaJeeT alropuTMamMu | (IpakTHUYECKue 3aHIATHA,
pelieHus 3a]1a4; 3HaHHE | PElICHHUs 3a7a4, (dhopMynHupyeT | TeCTHpOBaHUE, COCTaBJICHHUE

ONPEJCIICHUN, AKCUOM U TEOPEM.

AKCHUOMBI U TCOPEMBEIL.

CPaBHUTEIbHBIX TA0JHII). Y CTHBIN
orpoc 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, COCTaBJICHHE

CPaBHUTEIHHBIX Ta0HII). Y CTHBIN
orpoc 1o Temam 1-13

33 3HAHHUC MTOHSATHUSA:
palMOHAbHBIC, UPPAUOHATBHEIC,
[OKa3aTeIbHEIE, CTEIEHHEIE,
Jorapu(pMHICCKUE,
TPUTOHOMETPUYECKUE YPABHEHUS
nu HepaBCHCTBa, HUX CUCTCMBI,

Onepupyet NOHATHSIMH:

pallMOHANbHbIE,  HPPALUOHANBHEIE,
MOKa3aTEJbHBIC, CTCTICHHBIE,
norapu(pMuIecKue,

TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPABEHCTBA, UX CUCTEMBI,

[Ipaktnayeckas pabora Ne 1-57
(mpaxTHUecKue 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE

CPaBHUTEIBHBIX Ta0IMII). YCTHBIN
ompoc 1o Temam 1-13

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

OIpEe/IeJICHHBIN UHTErpall;

olepupyeT HOHATHAMH:  (QYHKIHS,
HeTpephIBHAS byHKIWS,
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
MHOT'OWJICHOB C  HCIOJIb30BaHUEM
amnrmapara MaTeMaTHYeCKOTO aHAJIN3a;

IIpaktnyeckas pabora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBaHMUE, COCTaBJICHUE

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

NPUMEHSET  NPOM3BOJHYIO  MpH

pelieHun 3aJad  Ha  JIBIDKCHHE;

peliaeT NpaKkTUKO-OPHEHTHPOBAHHbBIE

3aJaun Ha HanOoJbIINe u

HaMMEHbIINE 3HAYEHMUS, Ha

HAaXOXJEHWE IYTH, CKOPOCTH U

YCKOpPEHHSI;
35  moHATHA:  palnHOHANbHAs | ONEPUPYET nousatusaMH: | Ilpaktuueckas pabora Ne 1-57
(byHKHI/ISI, IIOKa3aTeybHas | pallMoHaJIbHasA (byHKHI/ISI, (HpaKTI/I‘IeCKI/Ie 3aHITHS,
dynkuus, crenenHas QyHKuus, | HOKasaTelbHas (YHKUMS, CTCNCHHASN | recTHpOBaHNE, COCTABJICHHUE
JorapupMuIecKas dyskus, | GyHKIWS, MOrapuYMHUIECKAs | cpapuyTeNbHBIX TAOMAL). YCTHBII
TpuroHometpuueckue  GyHkuuu, | PYHKIHS, TPUTOHOMETPUICCKUC ompoc 1o Temam 1-13
oOpaTHbIe (QYHKIIHH; (yskimu,  obpatHble  QyHKIHH;

CTpOUT rpadukn N3y4YEeHHBIX

(hyHKIMH, UCTONB3yeT rpaduKu MpHU
M3y4EeHUH TPOLIECCOB U

3aBHCHUMOCTEH, IPH peIIeHnH 3a1a4 U3
JPYTUX Y4eOHBIX IPEIMETOB M 3a1ad

U3 pealbHOM KU3HHU; BBIPAKAET

dbopMmymamMu  3aBHCHMOCTH ~ MEXIY

BEJINYMHAMY;
36 3HaHWME MOHATHA: CpegHEe | omepupyeT  HOHATUSAMM:  cpeasee | [lpaktuueckas pabora Ne 1-57
apudmMeTHyecKoe, MeznaHa, | apupMeTHIecKoe, MEJMaHa, | (MpaKTUYECKUE 3aHATH,
HauOoJbllee M  HAWMEHBIIEE | HamOONbIIEE u HaNMCHBIIICE | TeCTHPOBAHKE, COCTaBJICHUE
SHAYCHMA, pasMmax, IUCNCPCHA, | 3HaueHusd,  pasMax,  AUCHEPCHS, | cpaBHMTENbHBIX TAONMI). VY CTHBIN

CTaHAAPTHOC OTKIIOHCHUEC

ormpoc 1o Temam 1-13
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YHCIIOBOT0 Habopa;

CTaHIAPTHOC OTKIIOHCHUEC YHCIOBOI'O

Habopa;
U3BIIEKACT, 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

OIIEpUPYET IOHATUSAMU: CIy4alHbII
ONMBIT W  Cly4yaiHOE  COOBITHE,
BEPOSITHOCTh CIIyJalHOTO COOBITHS;
BBIUUCIISET BEPOSATHOCTB c
UCTIONB30BaHUEM rpaduIecKux
METOJIOB;  HPUMEHSET  (OPMYIIBI
CIIO>KEHUS u YMHO>KEHUS
BEPOSITHOCTEH, KOMOHHATOPHBIE
(dakTel ¥ (QOpMYJBI TPH PpEIICHUU
3a1a4;  OLEHMBAET  BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4aitHBIMH BEJIMIHMHAMU; IPUBOAUT
MPUMEPEI MPOSIBICHUS 3aKOHa
OoypIINX YHCET B TPHPOAHBIX U
OOIIECTBEHHBIX SBICHUSIX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTHYeCKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE
CPaBHHUTEIHHBIX Ta0ONHII). Y CTHBIN
ompoc 1o Temam 1-13

38  3HaHMe
npsiMasi,

TIOHATUA:

TOYKa,
MIOCKOCTD,

MIPOCTPAHCTBO, ABYTPAHHBIA yTOII,

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

[paktndyeckas pabora Ne 1-57
(mpakTHYeCcKHe 3aHATHS,
TECTHPOBAHHE, COCTaBIICHUE

CKpCIUBAIOIIHNCCH MTPAMBIE, HPAMBIE, CPaBHUTEIHHBIX Ta0MHII). Y CTHBIN
MapajieIbHOCTh U | MapauieNnbHOCTh Y| onpoc no Temam 1-13
MEPICHANKYIAPHOCTh MPSIMBIX U | HEPHCHAUKYISIPHOCT  NIPSAMBIX |
IUIOCKOCTEH, yroia MEX]y | IUIOCKOCTEH, YroJI MeXIy 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 OKPY>KAIOIEro MHpa;
39 3HaHHE MOHATHSA: | OIIEPUPYET nonarusmu: | Ilpaktuueckas pabGora Ne 1-57
MHOTOIPaHHUK, CEYEHHUE | MHOTOTPaHHIK, CEYEHHE | (TIPaKTHYCCKHE 3aHATHS,
MHOTOIrpaHHHUKaA, KY6, MHOTOI'paHHUKA, KY6, TECTUPOBAHMUE, COCTaBJICHUE
napaseNenunen, npU3Ma, | Napajuiesenune], pU3Ma, TMPAMUIA, | cpapHHTENBHBIX TAONHIT). Y CTHBII
nMpaMuaa, Gurypa u moBepxHocTh | purypa W MOBEPXHOCTh BpAICHUS, ompoc 1o Temam 1-13
BpalleHNs, IWINHIP, KOHYC, Iap, | IWINHAP, KOHYyC, ImmIap, cdepa,
ctepa, CEYCHHUs ¢buryps! | cedeHus ¢buryps BpallleHus,
BpaIIeHHs, IUIOCKOCTB, | IIOCKOCTh,  Kacaromasics  cepsl,
Kacaromascs chepsl, MWIMHIAPA, | IFIHHIPA, KOHYcCa, TUIOIIAb
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
CpElCTB; pacloO3HaeT CUMMETPHUIO B
MIPOCTPAHCTRE; MIPaBUJIbHEIC
MHOTOTPaHHUKH;

310 3HaHWE MTOHATHS: IBMXECHUE B
MIPOCTPAHCTBE, MTO00HBIE

(bUrypbl 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
(mpaxTHuecKue 3aHATHS,
TECTUPOBAHHE, COCTAaBIICHUE

CPaBHUTEIHHBIX Ta0NHIT). 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, IIPOM3BEICHUE BEKTOPA
Ha YHCIIO;

OTepUpyeT MOHATHAMHU:
IpPSMOYTOJbHAs CHUCTeMa KOOpPIUHAT,

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

MPOM3BEACHHE BEKTOpPa HA HUHCIIO;
HaXoIUT C TIOMOUIIBIO HM3YYEHHBIX
¢opMynT  KOOpPAMHATHI  CEPEIHMHBI
OTpEe3Ka, pacCTOSHHE MEXIY ABYMS
TOUKaMU;

[Ipaktnueckas pabora Ne 1-57
(mpaxTHUuecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTENBHBIX Ta0IMI). Y CTHBIN
ompoc 1o Temam 1-13

Ymenus:

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

X, TPOBOJIUTH JOKa3aTelbHbIC

pacCyKJeHHsi B XOJie pEIICHUs

3a7a4

v2 yMEHHE onepupoBath | OnepupyeT NoOHATUAMH  cTeneHb | [Ipaktuueckas pabGota Ne 1-57
MOHATHUSIMH:  CTEIEHb  YMCIA, | YHCIIa, norapudm, BBITIONHSCT | (IpaKTHYECKUE 3aHATHS,
morapupm qpCia; YMCHHUE | BRIYHACICHUS 3HAYCHUH BBIPAXKCHUM, | TECTHPOBAHUE, COCTaBJICHHE

BBINIOJTHATH BBIYHUCIICHUE 3HAUEHUH
1 npeoOpa30BaHMs BEIPaXKEHUH CO

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

CPaBHUTEIHHBIX TaONHIT). Y CTHBIN
orpoc 1o TeMam 1-13

CTENICHAMH W Jorapudmamu,

mpeobpa3oBaHus JIpo6HO-

PpaIMOHAIIBHBIX BBIPAKEHUI;

v3 YMCHHUE oneprpoBath | OnepupyeT MOHITHIMU: IIpaxTryeckas padora Ne 1-57
MNOHATUAMMU! pallMOHAJIBHBIC, | panuOHAaJILHEIE, HUppanyoHabHbIe, | (TPaKTHYECKHe 3aHATHS,
HppanuOHAJILHBIC, MoKasaTejbHbIE, CTETEHHbIE, | TECTUPOBAHUE, COCTaBJICHUE
HOKa3aTeJIbHbIC, CTCUCHHBIC, | jorapudmuueckue, CPAaBHHUTENLHBIX Tabnui). Y CTHBINA
norapugmirieckue, TPUTOHOMETPUYECKHE YypaBHEHHs U | orpoc no remam 1-13
TPUTOHOMETPHUYECKHE YpPaBHEHHS HEpABEHCTBA, HX CHCTEMBL:

1 HEPaBEHCTBA, UX CUCTEMBI;

V4 yMeHHUe OlepUpoBaTh | onepupyer moHATHsMu: QyHkuus, | [Ipaktudeckas pabora Ne 1-57
TIOHATHSAMHU: GbyHKIWMS, | HENpepbIBHAS (Qynkuys, | (mpakTHYecKue 3aHATHS,
HenpephIBHASA ¢yHKIHA, | TPOU3BOAHAS, nepBooOpasHasd, TECTUPOBAHHUE, COCTaBJICHHE
npousBoAHAA,  TepBOOOpasHas, | ONpeACNCHHbIH wnHTerpan; HaxomuT | cpaprmTensHbIx Tabmui). YCTHEI
OTpeeIeHHBIN HHTEeTpall; yMeHue | ITPOU3BOJHBIC SJEMEHTAPHBIX | ompoc mo Temam 1-13

HAXOJUTh TPOU3BOJIHbBIE (yHKIMHA, WCHONB3Ysl CIPaBOYHBIE

3JIEMEHTapHbIX Gynkuuii, | MaTCPHAIIBL .

HCTOMB3YST cipapoumpre | MCCTEAYET B MPOCTEHIIMX CIydasx

MaTepHANB;  WCCUENIOBATH 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 ammapara | pCUICHHM  3aad  Ha  ABUXKCHHUC,
MaTeMaTU4eCKOro aHaJIN3a; pemacT NPaKTUKO-OPUEHTUPOBAHHBIC
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;
VY5 yMeHUe OIEpHPOBATh | ONEPUPYET noHsAtusamH: | [Ipaktuueckas pabora Ne 1-57
HOHATHUAMMU: panuvonajbHas | palMOHAJIbHAasA Gyukuus, (mpakTHueckue 3aHATHUSA,
byHKIMA, nokasaresibHas | I0KasaTelbHas (YHKIHS, CTENCHHAS | recTHpOBAHHE, COCTAaBJICHUE
dyHKuMS, cremeHHas yHkuws, | PYHKIIA, Orapu$MIIECKAs | cpapHuTenbHBIX TAGMI). YCTHBIN
norapupMudIecKas bymkms, | PYHKLIL, 6Ter OHOMETPUICCKHC | yhoc o Temam 1-13
KIUH oOpaTHbIE HKIIWH;

TPUTOHOMETpHUYECKHE  (QYHKINH, bymxumm, p byHxumm;

CTPOUT rpaduxn N3yYECHHBIX
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
TOBAapOB M YCIIYT, HAJIOTH, 3a7a4u
13 00JIACTH YIpPAaBJICHHUS TUIHBIMA

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
JIMYHBIMU U CEMEHHBIMU (DUHAHCAMN);
COCTAaBJISICT BBIPAXKCHUSI, YPABHECHUS,

IIpaktnyeckas pabora Ne 1-57
(mpakTHYeCcKHe 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 OTIEepPHPOBATH | ONEpUpPYyeT  MOHATHAMHU:  cpenHee | [Ipaktuueckas pabora Ne 1-57
MOHATHSIMMU: cpeqHee | apudpmMeTuIecKoe, MenuaHa, | (TpakTHYECKHe 3aHATHS,
apI/I(I)MCTI/IIIeCKOG, MeEJIMaHa, | gauboJblnee u HanMeHbIliee | TECCTUPOBAHUC, COCTaBJICHUEC
HauOoJblICe M HAMMEHBIICE | spauenus, pasmax, jucniepenst, | CPABHUTENBHBIX TabmuI). Y CTHBIH
3HAYEHNUS, PasMax, JUCIEPCHSA, | crapnapTHOE OTKIOHEHHe 4HCiI0BOro | OMPOC MO TeMam 1-13
CTaHJapTHOE OTKIOHEHHE | a5 ona:
$
YHCIOBOTO  Habopa, MEHHE
pa, Y U3BJIEKAET, HHTEPNPETUPYET
H3BJICKATh, MHTEPIPETUPOBATD | (DOPMAIMIO, TPE/ICTABICHHYIO B
E
nHGOPMAaLHNIO, IPEICTABICHHYIO B
6(b PMAIHIo, e 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
0OIIECTBEHHBIX SBIICHUIX;

ONepUpyeT MOHATUSAMU: CIIy4YalHbII
ONMBIT M  CiydaifHoe  coObITHE,
BEPOSITHOCTh  CIIy4alHOTO COOBITHS;
BBIYHCIISIET BEPOSATHOCTh c
UCTIONIb30BaHUEM rpaduieckux
METOZOB;  HpUMEHSIEeT  (HOPMYJIIBI
CIIOKEHUS " YMHOKEHUS
BEPOSATHOCTEH, KOMOWHATOPHEIE
(akTel W (QOPMYNBI TIPH PEUICHUU
3aa4;  OLEHHUBAaeT  BEPOSITHOCTU
peaybHBIX COOBITHH; 3HAaKOMCTBO CO
CITy4aifHBIMU BEJIMYMHAMU; MPUBOIUT
pUMEpPbI TIPOSIBJICHUS 3aKOHa
OoNIBIIMX 4YHCEeNl B NPUPOJHBIX U
0OIIIeCTBEHHBIX SBICHUSIX;

[Ipaktnyeckass pabora Ne 1-57
(mpakTuueckue 3aHATHS,
TECTUPOBaHMUE, COCTaBJICHUE

CPaBHUTEIBHBIX TAONHUI[). 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
HCTIONIb30BATh IIPH PEIICHHUH 3a1a4
n3ydeHHbIE (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,
paccTosiHHe OT TOYKH JIO IUIOCKOCTH,
paccTostHue MEXIY TIPSAMBIMH,
paccTosiHHE MEXAY IUIOCKOCTSMH;
UCTIONB3YeT TPH pEUIeHHH 3ajad
u3ydeHHble  (AaKTBI ¥ TEOPEMBI

IUTAHUMETPHH; OLIEHUBAET Pa3Mephl
00BEKTOB OKPYKAIOIIETO MUPA;

[Ipaktnyeckass padora Ne 1-57
(mpakTHueckue 3aHATHS,
TECTUPOBaHMUE, COCTaBJICHUE

CPaBHUTEIbHBIX TaONuUII). Y CTHBIH
ompoc 1o Temam 1-13

MUpa;

Y10 yYMEHUE ONEpHPOBATh | ONEPUPYET noHatusmu: | Ilpaktudeckas pabora Ne 1-57
NOHATHUAMM! MHOTOTpaHHHUK, | MHOTOT'PaHHUK, cedeHue | (IpaKkTHUECKue 3aHATHA,
CCYCHHE MHOIOTPaHHHKA, KYO,| MHOrorpanmmka, KyO, | TecTupoBaHue, COCTAaBJICHUE
HapajIc/ICuIIeH, HPU3MA, | mapaniesenures, Npu3Ma, NMpaMu/ia, | CPaBHUTEIbHBIX TaONuIl). Y CTHBIH

npamMuza, Gurypa u moBepXHOCTh
BpallleHUs, UAIUHIP, KOHYC, 11ap,
chepa, CeUeHHS ¢burypst
BpAIICHHS, IIOCKOCTb,
Kacaromasicss cepbl, HHUIXHIPA,
KOHyCa, IUIOMIaAb TMOBEPXHOCTH
MUpaMUbl, TPHU3MBL,  KOHYCa,
UWIMHIpA,  IUIOMAnb  CQepsl,
o0beM Ky0a, NPSMOYrOJBHOTO
napajieienunea, MHPaMH/IbI,
OpU3MBI,  LWJIMHApA,  KOHYCa,
mapa; yMeHHue n300paxarhb
MHOTOTPaHHUKH ¥ IOBEPXHOCTH

BpAILlEHUs, UX CEYEHUA OT PYKH, C
MOMOILBIO YEPTEIKHBIX
HHCTPYMEHTOB M BIICKTPOHHBIX
CPEICTB; yMEHHE pacIo3HaBaTh
CHMMETPHIO B  NPOCTPAHCTBE;

¢urypa M TOBEPXHOCTh BPAIICHUS,
LIIHHIP, KOHYC, ap, chepa, ceueHus
¢durypsl  BpalieHus,  IUIOCKOCTb,
Kacarorasicsi  cdepbl,  UIHHIpA,
KOHyca,  IUION@A[h  [OBEPXHOCTH
MMUPAMUBI, IIPU3MBI, KOHycCa,
MUWIKHAPA, IUom@ans cdepsl, 00beM
KyOa, MPSIMOYTOJIBHOTO
napajieNenumnesa, MPaMUJIBI,
NpU3MBI, LWIMHIpA, KOHYyCa, IIapa;
n300pakaeT  MHOTOTPAHHMKA U
MOBEPXHOCTH BpAIEHHS, UX CEUCHHS
OT PyKH, C MOMOIIBI0 YEPTEIKHBIX
HHCTPYMEHTOB M DJIEKTPOHHBIX
CPE/ICTB; PACIO3HAET CHMMETPHUIO B
IIPOCTPAHCTBE; IIPaBUJIbHBIE
MHOTOI'paHHUKH;

ompoc 1o temam 1-13
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yMeHUue pacmo3HaBaTh

IIPAaBUIbHBIE MHOTOIPAaHHUKH;

V11 yMEHHE OIIEpUPOBATH | ONEPUPYET MOHATHSIMU: IBWKeHHE B | [Ipakrtuueckas pabora Ne 1-57
MOHATUSAMHU: JIBIDKEHUE B | mpocTpaHcTBe, MOJ00HBIe (UrYpHl B | (IPaKTHYECKHE 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 TAOMUII). 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;

[paktrgyeckas pabora Ne 1-57
(mpaxTHUYecKue 3aHATHS,
TECTHPOBAHHE, COCTaBJICHUE

CPaBHUTEIHHBIX TaOMMII). Y CTHBII
ompoc 1o Temam 1-13

V13 yMEHUue OIIepUPOBAThH
TIOHATHSMH: MIPSIMOYTOJIbHAS
cUcTeMa KOOPAMHAT, KOOPIUHATHI
TOYKH,  BEKTOP, KOOPIMHATHI
BEKTODA, CKaJLIPHOE
NPOU3BEICHHE,  YroJll  MEXIy
BEKTOpaMH, CyMMa BEKTODOB,

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

onepupyeT NOHITUAMU:
HPSIMOYTONIBHAsT CUCTEMa KOOPAWHAT,

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
(mpakTHYeCKHe 3aHSITHS,
TECTHPOBAHHE, COCTaBIICHUE

CPaBHUTENbHBIX TaOMHL). Y CTHBIH
ompoc 1o Temam 1-13

OTpe3Ka,  pacCTOSHHE  MEXIY

JBYMS TOUKaMU;

Y14 yMEHHE BBIOMpATh | BHIOMpaeT monxonsiiuii u3ydeHHbld | [Ipaktuuyeckas pabora Ne 1-57
MOIXOAALINA WM3YYCHHBIH METOJ | METoA A pelleHus  3aj1aud, | (IpakTHuecKue 3aHATHS,
JUIs peeHus 3a7ia4yM, | pacro3HaeT MaTeMaTHYecKue (haKkThl M | TECTUPOBAHHE, COCTaBJICHHUE
pacrmo3HaBaTh ~ MaTeMaTHYeCKHe | MaTeMaTHYeCKue MOJIENH B | CPaBHHUTEJILHBIX TaOJNIL). YCTHBIN
(aKThl ¥ MaTeMaTHYECKUE MOJEIH | MPUPOTHBIX u OOILECTBEHHBIX | ompoc no Temam 1-13

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

MIPUBOUTH TIPUMEPHI
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
(mpakTHYeCcKHe 3aHSITHS,
TECTUPOBaHHE, COCTaBJICHUE

CPaBHUTENbHBIX TaOJHIl). Y CTHBIH

KOHTEKCTaM, orpoc no temam 1-13
BreaymutopHass =~ caMocCTOSITENbHas
pabota OneHka  BBITIOJTHEHHUSI
CaMOCTOSATEIHHOM paboTsI 1o
COCTaBJICHHIO HH()OPMALMOHHBIX KapT
c UCTIONB30BaHHe N3IaHUH
MEPUOIUIECKON neyatu n
WHurepHerpecypcos

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

peanu3oBbIBaTh coOcTBeHHOE | TpO()eCCHOHANIbHOE M JIMYHOCTHOE | (IPaKTHYecKUe 3aHATHS,

po¢eCCHOHATIBHOE M TMYHOCTHOE | Pa3BUTHE,  MPEANPHHUMATEIBCKYIO | TECTHPOBAHHE, COCTaBJICHUE
pa3BUTHE, IPEANIPUHUMATENBCKYIO | JEITEIBHOCTE B HPO(PECCHOHANBHON | CPABHUTENBHBIX TAaONHI). Y CTHBINA

JIESITEIbHOCTD B| cepe, UCHONB3YyeT 3HAHHUA II0 | OMPOC o TeMaM 1-13
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poeCCHOHATBHOMN cdepe, | duHAHCOBOI TPaMOTHOCTH B | BHeaymuTopHas caMocTosITEIbHAS
HCII0JIb30BaTh 3HAHMS IO | Pa3IMYHBIX )KU3HCHHBIX CUTYAIHSIX; paboTa BHeklacCHOE MEpOTPUATHE
(UHAHCOBOH  TPaMOTHOCTH B Bukropuna o MaTeMaTHKE
Pa3IMYHBIX SKH3HEHHBIX (caMoollcHKa, HampaBJIcHHAas Ha
CUTYAIVX; CaMOCTOSTEIFHYIO OIICHKY
CTYACHTOM pe3yIbTaToOB
JIESATSIIBHOCTH).
OK 04. D¢ dexrtnBHO Beper Ha cebs 0TBETCTBEHHOCTS 3a Omenka BBITIOJTHEHUS
B3aUMO/ICHCTBOBATh M paboTarh B | paboty YJIEHOB KOMAaH/bI | CAMOCTOSATEIBLHOM paboThI o
KOJIJIEKTUBE U KOMaHJIE; (MO TYMHEHHBIX ), pe3ynbTaT | COCTAaBICHUIO MH()OPMAITOHHBIX KapT
BBITIOJTHEHUS 3aJaHUMN. C HCIIOJIb30BaHUE U3TaHUHU
MIEPUOTUICCKOM rnevyaTu i
HurepHuerpecypcos
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