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1. OOmasi xapakTepucTHKa pado4eil mporpaMmbl 0011€00pa30BaTEeIbHOIO
npeamera «MaTtemMaTuka

1.1. MecTto mnpeaMera B CTPYKType 00pa3oBaTeJbHOH NPOrpamMMbl
CIIO:

O61meoOpazoBaTenbHbId TIpeaAMeT «MaTeMaTukay SBISETCS 00s3aTeIbHOM
4acThl0  00I1€00pa30BaTEeIbHOTO IMKJIAa 00pa3oBaTEeNbHON MpPOrpaMMbl B
cootBeTcTBUH ¢ PI'OC CIIO mno mpodeccun «Xossiika (MH) ycaabObi».

1.2. e u miiaHupyemble pe3yJibTaThl 0CBOEHUS MPeAMeTa:

1.2.1. leab npeamera

Conepxanue mporpaMMbl 0011e00pa30BaTeNbHOTO MpeaMera «MaTeMaThka
HaIpaBJIeHO Ha JIOCTH)KEHUE pe3yJIbTaToB ee U3Y4EHUS
B cootBeTcTBUM ¢ TpeboBanusiMu PI'OC COO ¢ yuyeroM mnpodeccuoHaaIbHOM
HarnpasieHHoctu PI'OC CIIO. TlpuoputeTHbIMH LETSIMU OOYYEHHUSI MaTEMaTHKe
Ha 0a30BOM YPOBHE SBIISIIOTCS:

(dbopMupOBaHrE IEHTPAIBHBIX MAaTEeMATUYECKUX MOHITHNA (YMCIIO, BETWYHHA,
reoMeTpuieckas Gurypa, rnepeMeHHas, BEpOsITHOCTb, (DYHKITHS), 00CCIICUYNBAOIITIX
MPEEeMCTBEHHOCTh M TMEPCHEKTUBHOCTh  MaTeMaTHYecKoro  oOpa3oBaHUSA
oOydJarommxcs;

NoJBEJCHNE OOYYalOIIMUXCS HAa JOCTYIIHOM JJisi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MaTE€MaTHKW H OKPYXAloIero Mupa, MOHMMaHHWE MaTeMaTHUKH
KaK 4acTH 00IIel KyJIbTyphl 4eJIOBEYECTBA;

pPa3BUTHE MHTEJUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs,
MO3HABATEIIbHOM  aKTHMBHOCTH, HCCIENIOBATEIbCKUX  YMEHHH, KPUTHYHOCTH
MBIIIICHUS, HHTEpPeca K U3YYCHUIO0 MaTeMAaTUKH;

¢opmupoBanre (GyHKIIMOHATHLHOW MaTeMAaTHYECKON TPaMOTHOCTH: YMEHUs
pacmo3HaBaTh MaTEMATHYECKHE AaCMEeKThl B PEaJbHBIX JKU3HEHHBIX CUTYaIUsSX
W TOpU  U3YYECHUW  JIPYTUX  JUCHUIUIAH,  TPOSBICHUS  3aBUCUMOCTEH
U 3aKOHOMEPHOCTEH, (QOopMyTUpOBaTh WX Ha S3BIKE MAaTEMaTUKU W CO3/1aBaTh

MAaTCMAaTUICCKUC MOJCINU, IIPHUMCHATH OCBOCHHBIM MaTeMaTUYCCKUM arrapar



JUISL pENICHHs] TPaKTUKO-OPHEHTHPOBAHHBIX 3a7ad, 3amad  MpodecCHOHATBHON
NeATEeILHOCTH, MHTEPIPETUPOBATH M OLICHUBATH TIOJyUYCHHBIE PE3YJIBTATHI.

1.2.2. TIlnanumpyemble pe3yJbTaTbl OCBOEHUSI 0011e00pPa30BATEIHLHOIO
npeamera B coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

O6mme xomnereHuun (maee — OK) u mnpodeccuoHanbHbIE KOMIICTEHIIUN
(manee — IIK) ®I'OC CIIO B cooTHECEHUH C JIMYHOCTHBIMU, METANPEIMETHBIMU
U TpPEIMETHBIMH pe3yjbTaTaMu oOyueHusi 0a3oBoro ypoBHs (mamee — IIPO)

dI'OC COO npencraBieHbl B TaOJIUIIE:



Koa u HauMeHoOBaHHEe

Pe3ysabTarsl 00y4yeHnus

GopmMupyembIx
KOMIIeTeH Ui O0mme Ipeamernbie
OK 01. Boibupats criocoOsl | JINUHOCTHBIE — pe3yiabTaThl  JOJDKHBI — OoTpaxarh | [IP61. Brnagenuwe meTomamu 0Ka3arenbCTB, aTOPUTMAMU

pelieHus
npodeccHoHATEHOM
JEATeIbHOCTH
MMPUMCECHUTCIIBHO

K Pa3IMYHBIM KOHTEKCTaM

3a1a4

B YaCTHU: TPYAOBOTI'O BOCIIUTAHHUSL:

- TOTOBHOCTb K TpYyIdy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, Tpy10ito0ue;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHHOCTH
TEXHOJIOTUYECKONH U COLMAIbHON HamNpaBlIEeHHOCTH,

CIIOCOOHOCTh MHHUIIANPOBATD, TUTAHUPOBATh
u CaMOCTOSTENILHO BBITIOJTHATH TaKyIo
JIeATEIILHOCTD;

- UHTEpEC K pa3IU4HbIM chepam

npohecCuOHANBHOM NeSTeNbHOCTH.
MertanpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:

OBnaneHue YHHUBEPCaTbHBIMU y4eOHBIMU
MO3HABATEIILHBIMU JICHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyaJld3upoBaTh MpoOiieMy, paccMaTpHUBaTh
€¢ BCECTOPOHHE;

- YCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK

NI OCHOBAHUA IJIA CpaBHeHI/Ifl, KJ'IaCCI/I(l)I/IKaIH/II/I
1 0000IIEeHMS;

- ONpenenATh MEeNd JEATEIBLHOCTH,
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,
- BbBIABJIATDH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘—II/IH
B pacCMaTpPUBACMBbIX SBJICHUSX;

- BHOCUTH KOppeKTI/IBBI B ACATCIIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB  IICJSIM, OILICHUBATH
pI/ICKI/I HOCHe)ICTBI/II\/'I ACATCIIBHOCTHU

3a7aBaTh

pelieHus 3aaad; ymMeHue (QopMyIUpOBaTh OMpeiesieHus,
AKCHOMBI

U TEOpEMBl, MPUMEHATh HUX, MPOBOIUTH HOKa3aTelbHbIC
paccyX/IeHUsl B X0JI€ pELIeHMs 3a/1a4;

[1PG2. YMeHnue omepupoBaTh MOHSATHUSMHU: CTEIEHb YHCIA,

norapuM  YHWCIAa; yYMEHUE BBINOJHITH BBIYHACICHHE
3HAYEHUM

U 1npeoOpa3oBaHUs BBIPAKEHUH CO  CTENEHSMU H
norapupmamu, mpeoOpa3oBaHUsS APOOHO-PAITMOHATBHBIX
BBIPAKEHUI;

[TP63. YMeHue onepupoBaTh MOHATUSIMH: PAIlMOHAIBHEIE,
UppaIrMoHaIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
norapuMuUecKre, TPUTOHOMETPUYCCKHE YypaBHEHUS W

HEpaBEHCTBA, UX CHCTEMBI;
[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIIMS,
HenpepbiBHAs (QYHKLUSA, HPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpeIeNIEHHBI MHTETpall; YMEHHE HaXOAUTh NMPOU3BOIHEIC

JIEMEHTAPHBIX  (QYHKUUH,  MCIONB3Yys  CIIPaBOYHbBIE
MaTepuabl; UCCIEI0BaTh B MPOCTEUIINX cIydasX QyHKIUH
Ha MOHOTOHHOCTb, HaxOJUTh HaubobIINe

U HauMEHbIIME 3Ha4YeHUs QYHKIHM; CTPOUTh TIpaduku
MHOT'O4JIEHOB c MCII0JIb30BaHUEM anmnapara
MaTEeMaTHYeCKOro aHaln3a; MPUMEHSATh NMPOU3BOJIHYIO IIPH
pelieHnn 3a1a4
Ha JBI)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIIME ¥ HAaMMEHBIINE 3HAYCHHS, Ha HAXOXK/IEHUE
MIyTHU, CKOPOCTH U YCKOPEHUS;




0) 6a30BBIC UCCIIEAOBATEIIBCKHE JCHCTBUS:

- BJIAJIETh HAaBBIKaMU Y4eOHO-HCCIIEI0BATEIHCKOM
U TIPOCKTHOM JICATSIIBHOCTH, HAaBBIKAMH Pa3peIICHUS
npo0Jem;

- BBUBJATH  NPUYUHHO-CIICJCTBCHHBIC  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh TUIIOTE3Y
ee peIICHHUS, HaXOIUTh apryMEHTBI
JUTSL JTOKa3aTeIhCTBA CBOMX YTBEPIKICHUH, 3aaBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHHUS,

- AHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PpELICHUS
3aa4il  pe3yibTaThl, KPUTHYECKH  OICHUBATH
UX JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHCHHE
B HOBBIX YCJIOBHSIX;

pa3padaThIBaTh IUIAH PEIICHHS IPOOJIEMBI C YYETOM
aHajam3a UMEIOIIUXCS MaTepUaTbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

- YMeTh TEPCHOCUTh 3HAHHS B ITO3HABATEIBHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- yMeTb MHTETPUPOBATh 3HAHHUS U3 PaA3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJIBUTATh HOBBLIE Heu, npeaiaraTh

OpPUTMHAJIBHBIC TOAXOAbI U PCHICHUSA

[TP65. YMeHue omepupoBaTh IMOHATHSIMH: paliOHAIbHAS
¢GbyHKuMsA, moka3aTenbHas (YHKIMSA, CTEHEeHHAs (DyHKIHS,
JorapupmMuyecKas GbyHKLHS, TPUTOHOMETPUUYECKHE
¢byHkuuu, odbpaTtHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3y4eHHbIX (YHKIMH, MCIONb30BaTh TIpapuKH  IpU
W3Y4EHUH MPOLIECCOB U 3aBUCHMOCTEH, IPU PEIICHUH 33124
U3 JpYyrux Yy4eOHbIX MPEIMETOB M 3aJad M3 PpeaJbHOU
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMU;

[1P66. YMeHnue pemiaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM 4YHCJE Ha TPOLEHTHI, TOJM M YacTH, HA JIBUKCHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3a/a4d U3

o0jacT  ymopaBlIeHUs  JIMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM);  COCTaBJIATh  BBIPAXKEHUS,  YypaBHEHUS,
HEpPaBEHCTBA M HMX CHCTEMBl II0 YCJIOBHIO 3aJ]a4H,
UCCIIEIOBATh  IOJIYYEHHOE  pPEIIEHHEe U  OLICHUBATh
IIPABJONON00HOCTD PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: Cpe/IHEe

apudmernyeckoe, MeauMaHa, HauOoOJblllee W HauMEHbIIIEe
3HAUEHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE
YHICIIOBOrO Habopa; yMEHHE U3BJIEKAaTh, HHTEPIIPETUPOBATD
uHpOpMaIlMIO,  TPEJCTaBICHHYIO B  TaliuIax, Ha
nuarpammax, rpaukax, OTpakarollyro CBOMCTBa peanbHbIX
IpPOIIECCOB M SBJICHUHN; MpPEACTaBIATh HHGPOPMALUIO C

MOMOIIBI0  TaOMWI] W  JuarpaMM;  HCCIIEJ0BaTh
CTaTUCTHUYECKHUEC JIAHHBIE, B TOM qHCIe
C NPUMCHCHHUEM Fpa(l)I/I‘IeCKI/IX MCTOOOB W DJJICKTPOHHBIX
CPEICTB;

[TP68. YMenue onepupoBaTh MOHATHSIMHE: CIIYIAHBIA OTBIT
U ciIy4aiiHOe COOBITHE, BEPOSATHOCTh CIY4aifHOTO COOBITHS;
YMEHHME BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAaHHEM
rpadU4ecKuX METOJIOB; MPUMEHSATh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOHMHATOpHBIE (AaKThl MU




(GbopMyIbl MpU pElIeHUH 3a]lady; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHbIMH  BEJIMYMHAMHU; YMEHUE TPUBOAUTH
MpUMEpPbl  TPOSBICHUS 3aKOHAa OONBIIMX 4YHUCEN B
IPUPOTHBIX

1 OOIIIECTBEHHBIX SIBIICHUSX;

[TP69. YMmeHue onepupoBaTh MOHATHIMH: TOYKA, MpsMas,

IJIOCKOCTB, MPOCTPAHCTBO, JIBYTPAHHBII yrodi,
CKpEeIIMBaIOIINecs psIMbIE, napayieNbHOCTb u
NEPIECHIUKYIIPHOCTD IPSIMBIX

Y IUIOCKOCTEH, YTOJ MEXAY IPSAMBIMH, YIOJI MEXKAY NPSIMON
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKM JO IIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMH,
paccTosHUE MEXKIYy IJIOCKOCTSMHU; YMEHHME HCIIOJIB30BATh
OpU pELIEHUM 3a1ad HU3Y4YEeHHblE (AaKTbl U TEOPEMBI
IUIAHUMETPUM; YMEHHME OLICHHBAaTh pa3Mepbl OOBEKTOB
OKPY>KAOILEro MUpa;

I1P610. YMeHue onepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK,
CeueHHe MHOTOTPaHHUKA, KyO, Mapajulelenumes, Mnpusma,
nupamuia, GuUrypa u MOBEPXHOCTh BpallCHHs, LMIUHID,
KOHyc, 1map, cdepa, ceueHUss QUIYpbl BpaLICHUS,
IUIOCKOCTh, Kacawomasicss chepbl, LMIMHIpa, KOHYcCa,
IJIOIIAb IOBEPXHOCTHM MHUPAMMIBI, IPU3MBI, KOHYCa,
LWIMH/Ipa, TJI01aab chepbl, 00beM Kyda, IpsSIMOYTroJIbHOTO
napajuiejienuIesa, MUPaMUAIbl, HPU3MBIL,  LWIAHJPA,
KOHyca, IIapa; yMeHUe H300paXkaTb MHOTOTPAHHUKU
W TIOBEPXHOCTH BpalICHUs, HX CEUEHUs OT pYyKH, C
IIOMOILBI0 YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX
CpPEeICTB;  YMEHHE  pPAclO3HaBaTb  CUMMETPUIO B
IIPOCTPAHCTBE,  YMEHHUE  DPACIO3HAaBaTh  IPABUIILHBIE
MHOT'OTPaHHUKH;

[IP611 VYwmenue omnepupoBaTh MOHATHAMM: JBUKECHUE
B IPOCTPAHCTBE, MOAOOHBIE (GUIYpHl B MPOCTPAHCTBE;




UCIIOJIb30BaTh OTHOLIEHUE IJIOUIAJ el IMOBEpXHOCTEH MU
00BbEeMOB MOAOOHBIX (UTYp TP PEIICHUH 3a/1aY;

[IP612. YMeHHEe BBIUMCIATH T'€OMETPUYECKHE BEIIMYHHBI
(nmHa, yroi, miuom@ank, o0beM, MJIOUIaIb MOBEPXHOCTH),
UCIIOJIb3YS U3yYeHHbIE (POPMYJIbI U METO/IBI;

[1P613. YMenue onepupoBaTh HOHATHAMHE: TPSIMOYTOJIbHAs

cucrema KOOpAUWHAT, KOOPAHUHATBI TOYKH, BCKTOp,
KOOpAUHATBI BCKTOpA, CKAJIAPHOC MNPOU3IBCACHUC, YIOJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BEACHUC

BEKTOpPA Ha 4YMCJIO; HAaXOIUThb C IIOMOINBIO H3Y4YEHHBIX
(dbopMynT KOOpPAMHATBHI CEpPEeIUHBI OTpPEe3Ka, PACCTOSHHE
MEXY IBYMS TOUKaMU;

[1P614. YMenue BbIOUpATh MOAXOIAIINAN H3yISHHBIH METOT
JUIs  pEIIeHus 3aJadd, paclo3HaBaThb MAaTEMaTHYECKHUE
(bakThI

U MaTeMaTU4YeCKHe MOJIEIH B IPUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOU
MaTE€MaTHYECKOW HAyKH

OK 02. Hcnonb3oBatk
COBPEMEHHBIE Cpe/cTBa
MOVCKa, aHaIn3a "
MHTEpIIpETalMK HH()OpMALINH,
151 UH(pOpPMallMOHHbIE
TEXHOJIOTHH JJIs BBITOJHEHUS
Bajaq po¢eCCUOHATBHON

JICATCIIBHOCTH

JIM9HOCTHBIE PE3YJIbTATHI  JTOJIKHBI
YaCTH: LIEGHHOCTH HayYHOT'O MO3HAHUS:
-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOIIECTBEHHOW TPaKTHKH,
OCHOBAHHOTO

Ha IaJIore KyJIbTyp, CIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;
MertanpeaMeTHbIe Pe3yIbTaThl JOIDKHBI OTPAKaTh:
Ognanenue YHUBEPCATIbHBIMU y4eOHBIMU
TI03HABATEIbHBIMA JICHCTBHUSIMH:

B) paboTta ¢ uHpopmarueii:

- BJaJeTh HABBIKAMH TOJYYCHUS WHPOPMALUHU U3
UCTOYHHUKOB  PAa3HbIX THIIOB, CaMOCTOSITE€IbHO

oTpaxkaTh B

[1P61. Bnanenune MerogamMu 10Ka3aTeIbCTB, AITOPUTMAMHU
pelieHuss 3anad; yMeHue (HopMynHpoBaTh OIpeneIeHHUs,
aKCHOMBI

U TEOpPEMBl, MPUMEHSITh HX, MPOBOJAUTH JOKa3aTEIbHBIC
paccyXJIeHHsI B XOJI€ peIlIeHUs 3a/1a4;

[1PG2. YMeHnue omepupoBaTh MOHSATHUSMHU: CTENEHb YHCIA,

jgorapuM YUCIA; YMEHHE BBIMOJHATH  BBIYUCICHUE
3HAUCHUH

U TpeoOpa3oBaHHs  BBIPAXEHUW CO  CTENCHSAMH U
norapumamu, mpeoOpa3oBaHUs JAPOOHO-PAITMOHATHLHBIX
BBIPAKCHUII;

[TPG3. YMeHue omnepupoBaTh MOHATUSMU: PaIOHATbHBIE,
HppalMOHAJIbHBIE, IMoKa3aTelIbHEIE, CTCIICHHBIC,

J'IOl“apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYUCCKHUC YPABHCHUA U
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OCYLIECTBJISATh MOMCK, aHAJIW3, CUCTEMAaTU3alUI0 U
UHTEpIpETario HHPOPMAIIUN PA3IMYHbIX BHIIOB U
dbopM npencTaBieHUS;

- CO3/1aBaTh TEKCThl B pa3lIW4HBIX (opMaTax C
yu4eToM Ha3zHaueHuss UHPOpMAlUU U LEJIEBOU

ayUTOpUHU, BBIOMpas  ONTUMAIbHYIO  (opmy
npeCTaBICHUS
U BU3YallM3allNH;
- OLIGHUBAThb  JOCTOBEPHOCTb,  JIETHTUMHOCTb

I/IH(1)OpMaI_II/II/I, €€ COOTBCTCTBHC
MOPaJIbHO-3THUYCCKUM HOPMaM;
- HCIIOJIb30BaThb CpPCACTBA I/IHq)OpMaI_II/IOHHbIX u

IIpaBOBbBIM U

KOMMYHI/IKaHI/IOHHI)IX TCXHOJIOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3AIlMOHHBIX  3aj]ad c COOJIIOICHUEM
TpeOOBAaHUI 3PrOHOMHKH, TEXHUKH OC30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHMs, MpaBOBBIX U
STHYECKUX  HOPM, HOPM  HH(OpPMAIMOHHOU
0€e30IacHOCTH

HEpPaBEHCTBA, UX CUCTEMBI;
[1P64. VYmenue omnepupoBaTh MOHATHAMU: (DYHKIHS,
HenpepbIBHAs (YHKLUSA, IPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpeIeIEHHBI MHTErpall; yMEHHE HaXOAUTh NMPOU3BOIHbIC
UIEMEHTAPHbIX  (QYHKUUH,  MCIOJB3Ys  CIIPaBOYHbIE
MaTepHaJIbl; UCCIIEAOBATh B MPOCTEHINX CITydasx QyHKIUU
Ha MOHOTOHHOCTb, HaXO/IUTh HauOoJIbIINe
W HauMEHbIIWE 3HAueHUs (YHKIUI; CTPOUTH TpapuKu
MHOT'O4JICHOB c UCIIOJIb30BaHUEM anmapara
MaTeMaTHYeCKOro aHaJIN3a; MPUMEHATh IPOU3BOIHYIO MPU
pereHnu 3aja4
Ha JIBUKECHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 331a4H
Ha HanOOJIbIINE U HAMMEHBIIINE 3HAYCHHS, HA HAXOXK/ICHUE
IyTH, CKOPOCTU U YCKOPEHMUS;

[IPGS. YMeHue omepupoBaTh MOHATUSAMHU: pallMOHAIbHAS
GbyHKIMSA, MoKaszarenbHas (QyHKIUS, cTeneHHas (QyHKUus,
aorapudmuyeckas ¢byHKIMS, TPUTOHOMETPUYECKHE
¢byHKIMH, oOpaTHble (YHKIMU; YMEHHE CTPOUTH IpaduKu
W3Y4YEHHBIX  (YHKIMH, HCIONb30BaTh TrpaQuKud  IpH
U3YyYEHHUH MTPOLIECCOB M 3aBUCUMOCTEH, ITPH peIlIeHUH 3a1a4
W3 JpYrux Y4eOHBIX MPEAMETOB W 3a7ad U3 peaabHOM
KHU3HHM, BBIpaXaTb (QopMylaMH 3aBUCUMOCTH  MEXIY
BEIIMYMHAMU;

[1P66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B
TOM YHCJE€ Ha TPOLEHTHI, OJM M YacTH, HA JIBUKCHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJIOTH, 33Ja4dl M3

o0jacTu  ympaBlieHUs  JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM);  COCTAaBIIATh  BBIPAXKEHUS,  YypaBHEHUS,
HEpPAaBEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJa4H,
HCCIEAOBAaTh  IIOJIYYEHHOE  PEIIEHWE U OLEHHUBATh
MIPaBJONO00HOCTD PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSAMH: CpE/IHEe

apudMeTHyecKoe, MeauaHa, HanOOJbIIee W HAUMEHbIIEE




3HAUEHMs, pa3Max, JUCIEepPCHs, CTAHIAPTHOE OTKIOHCHHE
YHCIIOBOTO Ha0Opa; YMEHUE M3BJIEKAaTh, HHTEPIPETUPOBAThH
uHpOpManMIO, TPEACTaBICHHYIO B  Ta0imumax, Ha
auarpaMmmax, rpagukax, OTpakKarollylo CBOWCTBA pealbHbIX
IPOLIECCOB M SIBIICHUH; MNPEACTAaBIATh HHMOPMALUIO C
MOMOIBI0  TabmuI W JUarpaMM;  HCCIIEIOBaTh
CTaTHCTHUYECKHE JIaHHBIC, B TOM qucie
C MpUMEHEHHEeM TpaUIecKuxX METOJOB U AIIEKTPOHHBIX
CPEICTB;

[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIM OMBIT
U Clly4daiiHOe cOOBITHE, BEPOSITHOCTh CIIy4aifHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOATHOCTH C HCHOJIb30BAaHHEM
rpadM4ecKuX METOMIOB; MPUMEHSITH (DOPMYJIBI CIOKEHUS U
YMHOXCHHUSI BEPOATHOCTEH, KOMOHMHATOpHBIE (aKTBl |
(dbopMysIBl TIpU PEUICHWH 3ajad; OLEHHBATH BEPOSTHOCTH
peaNbHBIX COOBITHH; 3HAKOMCTBO
CO CIy4YalHBIMH BEIWYMHAMH; YMEHHE TIPUBOJIUTH
OpUMEpbl  MPOSABICHHUS 3aKOHAa OONBLIMX 4YHCENl B
MPUPOTHBIX

Y OOILECTBEHHBIX SIBICHUSIX;

[1PGY. YMeHnue omnepupoBaTh MOHATUSMU: TOUKA, MpsiMasi,

IUIOCKOCTB, IIPOCTPAHCTBO, JIBYIpaHHBII yrod,
CKpellMBaoIuecs MpsIMBIE, NapajiebHOCTb u
NEPIIECHUKYIIPHOCTD HPSMBIX

U IJIOCKOCTEM, YroJl MEXAY MPSMBIMH, YTOJI MEXKY IPSIMOU
U IIJIOCKOCTBIO, YTOJI MEKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOUYKH

710 TUIOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMU, PACCTOSIHHE
MEX/1y MJIOCKOCTSMHU; YMEHHUE HCII0Ib30BaTh IPU PEUICHUH
3aJa4  U3yueHHble (aKThl U TEOPEMbl IUIAHUMETPHH,
YMEHHME OLEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO
MHpa;

[1PG10. YmeHue onepupoBaTh NOHATUSMU: MHOTOTPaHHUK,
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CeYCHHE MHOTOTpaHHMKA, KyO, mapauiesenure]], npu3Ma,
nupaMuza, Gurypa U MOBEPXHOCTh BPAIICHUS, ITHUJIAHID,
KOHyc, mrap, cdepa, ceueHus (UIypbl BpalleHHS,
IUIOCKOCTh, Kacaromasicst cdepbl, [WIMHIpPA, KOHYcCa,
U0 b TIOBEPXHOCTH IMHPAMHUJbI, TPHU3MbI, KOHYCA,
HWIMH]PA, TUIOMAaas chepbl, 00beM Kybda, MPsSIMOYTOJIbLHOTO
napajuieyienuneaa, MHUPAMUbL,  [PU3MbI,  LHWJIMHIPA,
KOHyca, I[Iapa; yMeHHE U300pakaTb MHOTOTPAHHUKU
¥ TOBEPXHOCTH BpAIICHUS, WX CCUCHHUS OT PYyKH, C
MIOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX

CpPEeICTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
OPOCTPAHCTBE; YMEHUE  paclo3HaBaThb  IPABHIIbHBIC
MHOTOTPaHHHKH;

[IP611 VYmeHue omepupoBaTh TMOHATUSMU: JBUKCHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B TPOCTPAHCTBE;
UCIIOJB30BaTh OTHOIICHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BEMOB NMOAOOHBIX PUTYp MPU PEIICHUH 33]1aY;

[1P612. YMeHue BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
(nmvHa, yroj, Iiomaab, o0beM, IUIONIAb MOBEPXHOCTH),
UCTIONB3YS U3y4eHHbIE (DOPMYJIIBI U METO/IBI;

[1PG13. YMeHnue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMAa KOOpPAMHAT, KOOPAMHATBI TOYKH, BEKTOD,
KOOpJIMHAThl BEKTOPa, CKaJspHOE IPOU3BEJIEHUE, YIoJ
MEXIYy BEKTOpaMHM, CyYMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHUCIJIO; HAaXOJUTh C IOMOIIbIO H3YYEHHBIX
(dbopMyaT KOOpAMHATBHI CEPEIUHBI OTpe3Ka, PpacCTOSHHE
MEX/1y IBYMS TOUKAMH;

[1P614. YMenue BbIOUpaTh MOAXOIAIMINN H3yUSHHBIH METOT
JUIs pellleHusl 3ajjauyd, pacro3HaBaThb MaTeMaTHYeCKHe
(hakTbI

1 MaTeMaTHYeCKHUe MOJIENU B IPUPOAHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH IPUMEPHI
MaT€MAaTHYECKUX OTKPBITUA POCCUHCKOM W MHPOBOH
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MaTeMaTH4eCcKOi HAayKH

OK 03. [InanupoBaTh
" peaTn30BHIBATH
COOCTBEHHOE
npodeccuoHaIbHOe

U JIMYHOCTHOE pPa3BUTHE,
PEIIPUHIMATEIbCKYIO
JesITeIbHOCTD

B IpodeccuoHabHON cdepe,
UCIOJIb30BaTh 3HAHUS
10 TIPaBOBOM U (pUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX
KU3HEHHBIX CUTYaIUsIX

JInyHOCTHBIE  pe3ydbTaThl JOJDKHBI ~ OTpPa)kaTh
B YaCTHU: JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

- cOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
ATUYECKOI0 NIOBE/ICHUS;

- CcIOCOOHOCTh OLIEHWBATh CUTYALUIO U MPUHUMATH
OCO3HAHHBIE PEIICHUS], OPUEHTUPYACH HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJaJa B IOCTPOEHHUE
YCTOHYHMBOTO OyayIIEro;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTENSM
U (WIK) APYTrUM 4YI€HaM CeMbHU, CO3JaHHI0 CEMbH Ha
OCHOBE  OCO3HAaHHOIO  MPHUHATHS  LEHHOCTEH
CEMEMHON XU3HU B COOTBETCTBMM C TPAAMLMIMU
HapoaoB Poccuu;

MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkKaTh:
OBnazneHrne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JEUCTBUSIMHU:

a) caMOOpTaHHU3aIUS:

- CaMOCTOSITEIBHO OCYLIECTBIIATH I103HABATEIbHYIO
JeSITEIbHOCTh,  BBISBJISATH  MPOOJIEMBbI, CTaBUTh
u ¢bopmynupoBaTh COOCTBEHHBIE 3a/1a4u
B 00pa3oBaTeNIbHON JEATEIbHOCTH U >KM3HEHHBIX
CUTyallUsIX; CaMOCTOSITEIbHO COCTaBJIATH  ILIaH
pelieHuss MpoOJeMbl C€  y4eTOM  HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEHN
M TpenrouTeHui; JaBaThb  OLEHKY  HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb!

[IP61. Bnagenne MerogamMu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHust 3a1a4; yMeHHE (HOPMYIHPOBATH ONPEACICHUS,
aKCUOMBI

U TEOpEMBbl, NPUMEHATh HUX, NPOBOIUTH JOKa3aTeNIbHbIE
paccyXJIeHHUs B XOJI€ PELICHMsI 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIIMS,
HenpepblBHAs (QYHKLUSA, NPOU3BOJHAs, IepBooOpa3Hasi,
OIpe/ieNIEHHBIM MHTErpall; yMEHUE HAaXOIUTh IIPOU3BOIHBIE
JIEMEHTAPHBIX  (QYHKUUH,  MCIOJB3Ys  CIIPaBOYHbIE
MaTepHajbl; UCCIEN0BATh B MPOCTEHINNX CIIydasX (pyHKIHH
Ha MOHOTOHHOCTB, HaXOJUTb HauboJbLINe
U HauMEHbIIME 3HAa4YeHUs QYHKIUM; CTPOUTh TIpaduku
MHOTOUJIEHOB c MCII0JIb30BAaHUEM anmnapara
MaTeMaTHYeCKOIr0 aHaln3a; NPUMEHSATh NPOU3BOJIHYIO IIPU
peleHnn 3aj1a4
Ha JABW)KEHUE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIINE U HAUMEHBILINE 3HAYECHUsI, HA HaX0XKJICHHUE
MIyTH, CKOPOCTH U YCKOPEHUS;

I1P65. YMeHue omepupoBaTh MOHATHSAMM: pallMOHAIbHAS
GbyHKIMSA, MoKazarenabHas (QyHKIUS, cTeneHHas (QyHKUus,
JorapupmMuyecKas byHKIHA, TPUTOHOMETPHUUECKUE
¢byHkuu, oOopaTHble QYHKIUH; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX  (DYHKIUI, WCHOJB30BaTh TpaduKu  MpH
M3Y4YEHHUHU MPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUH 3aa4
U3 Jpyrux Y4eOHBIX MpeIMEeTOB W 3ajady U3 pealbHON
KU3HU; BbIpakKaTh (opMynamMu 3aBUCHMOCTH MEXITY
BEJIMYUHAMU;

[1PG6. YMeHnue penath TEKCTOBBIE 3a/1a4K Pa3HBIX TUIOB (B
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UCIIOJIb30BaTh MPUEMbI PEe(ICKCHU U OICHKH
CHUTYaIll{, BBIOOpA BEPHOTO PEILICHMUS;

- yMeThb OIICHWBaThb PHCKA ¥ CBOEBPEMEHHO
MMPUHHUMATh PCHICHUS 110 UX CHUIKCHUIO,

B) SMOIMOHAIBHBIA WHTEIJICKT, MPEANOoIararoiii
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIIUH, BKJIFOYAIOIIEH CTpEeMIICHHE
K JOCTHXXCHHIO 1CJIUM U YCICXY, OIITUMMU3M,
UHHUIIHATHBHOCTh, YMEHHE [ICHCTBOBATh, HCXOJs
U3 CBOMX BO3MOYKHOCTEH;

- OMIIaTHu, BKJIIO‘-IaIOHIefI CHOCO6HOCTB IIOHUMAThb
9MOIMOHAJIBHOE COCTOSIHME JPYTUX, YYHUTHIBAThH
€ro npu OCYIICCTBJIICHUU KOMMYHUKAINH,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKMBAHUIO;

- COUAJIBHBIX HaBBbIKOB, BKJIFOYAKOIINX
CIMOCOOHOCTh BBICTPAMBATh OTHOIICHUS C IPYTHMH
JJIOAbMU, 336OTI/ITBC${, MPOABJIATH HHTEPEC u
paspeniath KOHQJIUKTHI

TOM YHCJI€ Ha MPOLEHTHI, JOJIM U YacTHU, Ha JBHXKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33Ja4dl H3

o0nacTH  ynpaBji€HHs  JIMYHBIMH M CEMEHHBIMU
¢uHaHCaMM);  COCTAaBIATH  BBIPAXKEHUSA,  YypaBHEHHUS,
HEPAaBEHCTBA M HX CHUCTEMBI 110 YCJIOBHMIO 3aJauH,
UCCIIE0BATh  IIOJYYCHHOE  PEIICHWE U OLICHMBATh
IPaBJOIN0I00HOCTh PE3YJIbTAaTOB;

[IP67. VYmeHue omepupoBaTh MOHATUSAMH: CpEIHEE

apupMeTHyecKkoe, MenuaHa, HauOoblliee U HauMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIPETUPOBAThH
UHPOpPMALIMIO,  MpPEJICTaBIE€HHYH0 B  Tabiaumax, Ha
auarpaMmmax, rpagukax, OTpaKarolyro CBOWCTBA pealbHbIX
IpPOLIECCOB M SBJCHUHN; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIbI0  TabiULl U JAMArpaMM; UCCIIEI0BATh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM
rpadUyecKux METOA0B U 3JIEKTPOHHBIX CPEJICTB;

I1P68. YMenue onepupoBaTh MOHATUAMU: CIyYalHbIM OMBIT
U Cly4ailHO€ COOBITHE, BEPOSATHOCThH CIIYYalHOTO COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTH C  HCIIOIB30BAHUEM
rpadUyecKux METOO0B; MPUMEHATh (POPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOHMHATOpHBIE (DAKTBI U
(GbopMyInbl TpU pElIeHUH 3a]lady; OLIEHUBAaTh BEPOATHOCTH

peabHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4allHBIMM  BEIMYMHAMHM; YMEHHUE IPUBOAMTH
IpUMEphl  TPOSIBIIEHUS 3aKOHAa  OOJBIIMX 4YHCET B
MIPUPOTHBIX

U OOIIECTBEHHBIX SIBICHUIX;

[TP614. YMmenue BoIOMpATh MOAXOAAIINN N3YICHHBIA METO]]
JUIsL pellieHus 3aJaud, paclo3HaBaTh MaTeMaTUYECKHE
(bakTbI

Y MaTeMaTHYeCKHUe MOJICTTU B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH MPUMEPHI
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MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM W  MHUPOBOI
MaTeMaTU4eCKOU HayKH

OK 04. S¢dexTuBHO
B3aMMOJICHCTBOBATh

U paboTaTh B KOJUICKTHUBE
Y KOMaHJIe

JInyHocTHBIE  pe3ynabTaThl  JOJDKHBI  OTPa)KaThb
B YaCTH: [IEHHOCTH HAYYHOr'O MO3HAHUs: OCO3HAHUE
LICHHOCTU HAY4YHOW JEATEIbHOCTH, TI'OTOBHOCTb
OCYLIECTBIISATh IMPOEKTHYKD U HCCIEA0BATENIbCKYIO
JIESTENIbHOCTh MHIMBUyaIbHO U B TPYIIIIE
MeranpeaMeTHbIe PE3ynbTaThl JOJKHBI OTpaXKaTh:
OBnazneHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU
NENCTBUSIMU:

0) cOBMECTHasl I€SITEIILHOCTD:

- IIOHMMaTh M HCIOJb30BATh IPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATh LEIM COBMECTHON JI€ATEIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHHUPOBATH JEUCTBUS IO
€e JOCTI)KEHMIO: COCTaBJATh IUIaH JCHCTBUU,
pacrpenesarTb pojau ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;
OBnazneHrne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMAaTh MOTUBBI U apTYMEHTHI OPYTUX JIOAECH
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

- NPU3HABaTh CBOE NPAaBO M IPABO APYTUX JIIOAEH
Ha OIIMOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU
JIPYroro 4egoBeKa

[IP67. VYmeHue omepupoBaTh MOHATUSAMH: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOosblllee U HauMEHbIIee
3HA4YEHMs, pa3sMax, IUCIEpPCUs, CTaHJAPTHOE OTKIOHEHHUE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATh
uHpOpMaIMIO,  TPEACTaBIEHHYIO B  Tabnmumax, Ha
auarpammax, rpagukax, OTpakarollyro CBOWCTBA peasbHbIX
IPOIIECCOB M SIBJICHUH; MPEACTABIATh HH(POPMALHUIO C
HOMOIIBI0  Tabiauly W JMarpamm; UCCIIEI0BATh
CTaTHUCTUYECKUE JIaHHBbIE, B TOM 4YHUCIIE€ C MPUMEHEHHEM
rpadM4ecKuX METOJI0B U 3JICKTPOHHBIX CPECTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYalHBIA OTBIT
U CllydailHOe cOOBbITHE, BEPOATHOCTh CIIy4aifHOIO COOBITHS;
YMEHHME BBIYUCIATH BEPOSITHOCTh C MCIIOJIB30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSTh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOMHATOpHbIE (AaKThl U
(dopMysBl TpU PELICHWU 337ay; OLEHHBATh BEPOSTHOCTH
peabHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEIMYMHAMHU; yYMEHHE NPHUBOJUTH IPUMEPHI NPOSBICHUS
3aKOHA 00IbIINX yuce B MIPUPOIHBIX
Y OOILIECTBEHHBIX SIBICHUSIX;

[1PG14. Ymenue BoIOMpPaTh NOAXOASAIINNA N3YYEHHBINH METO]
JUI  pEIlIeHus 3aJadd, pacro3HaBaThb MaTEeMaTHYECKHE
(bakTbI

U MaTeMaTHYECKUE MOJAEIH B MPUPOIHBIX U OOIECTBEHHBIX
SBJIEHUSIX, B HCKYCCTBE, yMEHHE MPHUBOJIUTH MPHUMEPHI
MaT€MaTHYECKUX OTKPBITUH POCCUHCKOM U MHPOBOH
MaTE€MaTHYECKOW HAYKH

OK 05. OcymectBisiTh
VCTHYIO M THUCHBMEHHYIO
KOMMYHHKAITUIO

Ha TOCYJIAPCTBCHHOM SI3BIKE

JIMYHOCTHBIE PE3YJIbTATLL JOJIZKHBI
B 4aCTH:. OCTCTUYCCKOI'O BOCIIUTaHHA:

- OCTCTUYCCKOC OTHOUICHHUC K MHUPY, BKIHOYAA
OCTCTUKY 6I)ITa, HAY4YHOTI'O n TEXHUYCCKOI'O

OTpaxxaTb

[1P61. Bnagenue MeTojamMu J0Ka3aTeNbCTB, aITOPUTMaMHU
pemieHust 3a1ad; yMeHHE (POPMYIMPOBATH ONpPEAEICHNU,
aKCUOMBI M TEOpPEMbl, TMPHUMEHATh WX, MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKICHUS B XOA€ PELICHUs 3a1ay;
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Poccuiickoi denepanuu
C y4yeToM ocoOeHHOCTel
COIIMAIBHOTO U KYJbTYPHOTO
KOHTEKCTa

TBOPYECTBA,
OTHOIIICHU;
- CIIOCOOHOCTH BOCHPUHUMATH DPA3JIUYHBbIE BHUIbI
HCKYCCTBa, TPAJULIMU U TBOPYECTBO CBOETO U
JpYruX  HapoAOB, OIIYIIATh  3MOLMOHAIBHOE
BO3JECHCTBUE UCKYCCTBA;

MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnajieHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
NEeNCTBUSIMU:

a) oOmeHue: - OCYIIECTBIATh KOMMYHHKAIIUU
BO Bcex c(hepax KU3HU;

- pacro3HaBaTh HeBepOalbHBIE CPEACTBAa OOIICHMUS,
MOHUMATh  3HAYCHUE  COIMAIBHBIX  3HAKOB,
pacno3HaBaTh MPEANOCHUIKU KOH(IUKTHBIX
CUTYaIlUi ¥ CMSITYaTh KOH(DIUKTEHI;

- Pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY
3pEHHSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

cropra, Tpyla U OOIIECTBEHHBIX

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIA OIBIT
U cllydaifHOE COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHUS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAHHEM
rpadUUeCcKUX METOJOB; MPUMEHSTh (DOPMYIIBI CIIOKCHHS H
YMHOXEHHUSI BEpOSITHOCTEH, KOMOHMHATOpHBIE (AKThl H
(GopMyIIBI TIpU PEIICHUH 3a]la4y; OLIEHUBATh BEPOSATHOCTH

peaIbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4allHbIMM  BEJIMYMHAMH; YMEHHE TMPHUBOJUTH
OpUMephl  TMPOSBICHHUS 3aKOHA OOJBIIMX YHCET B
MPUPOTHBIX

1 OOIIECTBEHHBIX SIBJICHUSX;
[TPGY9. YMeHnue omnepupoBaTh MOHATUSAMU: TOYKA, MpsiMas,

IIJIOCKOCTB, MIPOCTPAHCTBO, JIBYTpaHHBIN yrodi,
CKpELIMBAIOIIHECS MpsIMBIE, NapajuieJIbHOCTh u
NePHEHINKYISIPHOCTh MPSIMBIX

U IIOCKOCTEH, YroJl MeX/ly MPSIMBIMH, YTOJI MEXKAY NPSMON
U IUIOCKOCTBIO, YrOJl MEKIY IUIOCKOCTSIMHU, PACCTOSTHHE OT
TOYKH

710 TUIOCKOCTH, PACCTOSIHHE MEXY MPSMBIMU, PACCTOSIHHUE
MEXy IJIOCKOCTSIMU; YMEHHUE HUCIIOJIb30BATh IIPU PEUICHUH
3aa4  M3y4yeHHble (aKTl M TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLEHHBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO
MUpa;

I1P610. YmeHue onepupoBaTh HOHATHUSIMH: MHOTOTPAaHHUK,
CeueHHe MHOTOTPaHHUKA, KyO, Mapajulelenunes, Mnpusma,
nupampza, GuUrypa U MOBEPXHOCTh BpAIEHUS, LWINHAD,

KOHyc, 1map, cdepa, ceueHUss QUTYpbl BpaLICHUS,
IUIOCKOCTh, Kacamomiasicss cdepsl, UIUHApa, KOHYca,
IJIOIIAJb TOBEPXHOCTHM NHUPAMMIBI, MPU3MBI, KOHYCa,

HWIMHApPA, IIomank chepbl, 00beM Kyda, IpsIMOYroJIbHOTO
napajuiefienuneaa, NUpaMuAbl, HPU3MBL,  LUIUHAPA,
KOHyca, IIapa; yMeHUe H300paxkaTb MHOTOTPAaHHUKU
Y TIOBEPXHOCTH BpalIeHHs, MX CEYEHHs] OT PYKH, C
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MOMOIIbI0 YEePTEKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX
CpeACTB;  yYMEHHE  pACIO3HAaBaTh  CHMMETPHUIO B
IPOCTPAHCTBE; YMEHUE  paclo3HaBaTb  IPAaBHJIbHBIC
MHOTOTPaHHUKY;

[IP611 VYmeHue omnepupoBaTh TMOHATHAMU: JIBHKCHHE
B TPOCTPAHCTBE, MOJOOHBIE (UTYphl B TPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHHE IUIOMIAJIE TIOBEPXHOCTEH W
00BbEeMOB MOAOOHBIX (PUTYp TP PEIICHUH 3a/1aY;

[IPG12. YMeHHe BBIUUCIATH T€OMETPHUUECKHUE BEITHYUHBI
(mmuHa, yroj, IUiomiaab, 00beM, IJIOMAAb MOBEPXHOCTH),
UCTIOJIB3YS U3yUeHHBIC (DOPMYITBI U METOJIBL;

[TPG13. YMeHue onepupoBaTh MOHATHAME: MPSIMOYTOJIbHAS

CUCTEMa KOOpPAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOPA, CKAJIAPHOE IPOU3BEICHHE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE

BEKTOpPA Ha 4YMCJIO; HAaXOIUThb C IIOMOINBIO H3Y4YEHHBIX
(dbopMysl KOOpAMHATBI CEpPEAMHBI OTpE3Ka, PacCTOSIHHUE
MEXY IBYMSI TOUKaMU;

[1PG14. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUI  pEllIeHus 3aJaydd, pacro3HaBaThb MAaTEMaTUYECKHUE
(hakTbI

U MaTeMaTU4YeCcKHe MOJIEIH B MIPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOU
MaTE€MaTHYECKOW HAyKH

OK 06. [IposiBnsATE
IPaKJaHCKO-
MMaTPUOTHYECKYIO TTO3HIIUIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE MIOBEJICHUE
Ha  OCHOBE  POCCHMICKHX

JTyXOBHO-HPABCTBEHHBIX
LICHHOCTENH, B TOM YHCIIE

JlnyHOCTHBIE  pe3ynbTaThl  JOJDKHBI  OTPaKaTh
B YaCTH:
- TPaKIaHCKOTO BOCITUTaHHUS: MIPUHATHE

TPAAUIIUOHHLIX HAIlTUOHAJIbHBIX, O6IJ_IC‘-IGJ'IOBC‘ICCKI/IX
TYMaHUCTUYCCKUX U JEMOKPATHYCCKUX HCHHOCTeﬁ;
-IIaTPUOTUYCCKOT'O BOCIIMTAHUSA:

HEHHOCTHOC OTHOHMICHUE K TOCYyAapCTBCHHBIM
CHMMBOJIaM, HCTOPUYCCKOMY n IIPpUPOOAHOMY

[1P61. Bnagenne meromamMu J0Ka3aTeIbCTB, aJITOPUTMAMHU
pemieHust 3a1a4; yMeHHe (HOpMyIHpPOBATh ONpPEAEICHuUS,
aKCHOMBI

U TEOPEMBI, NPUMEHATh HUX, NPOBOJIUTH JOKa3aTENIbHBIE
paccyXIeHUsl B X0JI€ peLIeHHs 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATHUAMH: (QYHKLUS,
HempepbiBHas (yHKLUS, TNPOU3BOJAHASA, IEepBOOOpa3Hasi,
ONPEAEIICHHBIM MHTETpaJl; YMEHHE HAXOIUTh IIPOU3BOJIHBIE
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C y4Y4eTOM TapMOHU3aLUU
MEKHALMOHAIbHBIX

u MEXXPEITUTHO3HBIX
OTHOILEHUH, [IPUMEHATD
CTaHapThI
AHTUKOPPYILIHOHHOTO
IIOBE/ICHUSA

HACJIEQUIO, IaMATHHUKAM, TPAOULUSAM HapOJOB
Poccun, noctmxkenusam Poccnn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

MeranpenmeTHbele pe3ynbTaThl JOJKHBI OTPAXKATh:
OBnaneHne  yHUBEPCAIBHBIMH  PETYJIATUBHBIMU
JNEUCTBUSMHU: B) 3MOLMOHAJIBHBIA  HMHTEIJIEKT,
npenonararoIuil copMUpPOBaHHOCTb!
--CAMOCO3HAHUS,  BKJIIOYAIOIIET0  CIOCOOHOCTh
IIOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE, BUAETH
HaIpaBJICHUS pa3BUTHUSA COOCTBEHHOM
OIMOIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B ce0e;

- CaMOpETyJIMpOBaHMs, BKJIFOUYAIOLIETO
CaMOKOHTPOIIb, yMEHHue MIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH
aJanTUPOBAThCS K HMOLMOHAIBHBIM HW3MEHEHUAM
U MPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

- BHYTpEHHEN MOTHUBALNH, BKJIIOYAIOIIEH
CTPEMIICHHE K JOCTHXKCHUIO LEIM U YCIEXY,
ONTUMHU3M, UHUIIUATUBHOCTb, YMEHHUE JECHCTBOBATH,
UCXO0Jd U3 CBOMX BO3MOYKHOCTEM;

- SMIATHM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATH
SMOILIMOHAIIBHOE COCTOSHUE IPYIUX, YUUTHIBATH €TI0
IPU OCYILIECTBICHUN KOMMYHHUKAIMH, CIIOCOOHOCTD
K COYYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX
CHOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JPYTMMHU
JIObMH, 3a00TUTbCA, MPOSBISATH HHTEpPEC U
paspeniatb KOHQJIUKTHI

JMIEMEHTapHbIX  (QYHKIUH,  HUCHONB3YyS  CIIPAaBOYHBIC
MaTepHalIbl; UCCIIEAOBATh B MPOCTEHINNX CITydasx QyHKIUU
Ha MOHOTOHHOCTb, HaxOJIUTh HauOOoJIbIINE

W HauMEHbIIWE 3HAueHHUs (YHKIUI; CTPOUTH TpaduKu
MHOTOYJICHOB c UCTIOJIb30BaHUEM ammapata
MaTeMaTHYECKOT0 aHajin3a; MPUMEHSATh MPOU3BOIHYIO MPH
penieHun 3amaq
Ha JIBIKCHHE; PEIIaTh MPAaKTUKO-OPHUEHTHPOBAHHBIC 33]aul
Ha HauOOJIbIINE U HAMMEHbBIINE 3HAYCHUS, Ha HAX0XK/CHUE
IIyTH, CKOPOCTH M YCKOPCHHUS;

[1PG6. YMeHue pemiath TEKCTOBBIE 3a/1a4K Pa3HbIX TUIIOB (B
TOM YHCIE Ha MPOIEHTHI, JOJIW M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3aJa4d U3

o0nacTH  ympaBie€HUs  JIMYHBIMU M CEMEHHBIMU
(¢uHaHCAaMH);  COCTAaBIATH  BBIPAXKECHHSA,  YPaBHEHUS,
HEPAaBEHCTBA M HX CHUCTEMBI 110 YCJIOBHMIO 3aJauH,
HCCIIE0BaTh  IIOJYyYCHHOE  pPEIICHHEe U OLCHHWBAThH
IpaB/0NI0I00HOCTh PE3yJIbTATOB;

[IP67. VYmenue omnepupoBaTb NOHATUAMU: CpEIHEE

apudmernueckoe, MenuaHa, HauOoJbllIee W HaWMEHBIIEe
3HAYEHMs, pa3Max, IUCIEPCHUsi, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHUE U3BIIEKAaTh, HHTEPIIPETUPOBATH
nHpOpMaNUI0, TMPEACTaBIEHHYIO B  Tabnmuiax, Ha
nuarpammax, rpadukax, OTpakarollyr CBOMCTBA pealbHbBIX
MPOLIECCOB U SIBICHUN; NPEACTaBIATh HHGOPMAILUIO C
MOMOIIBI0  Ta0nMMIl W JAWarpaMM;  HUCCIIEOBaTh
CTATUCTUYCCKUC JaHHBIC, B TOM quciie
C MpUMEHEHHEeM TpadUUEeCKUX METOJIOB M DIIEKTPOHHBIX
CPEICTB;

[TPGS. YMeHnue onepupoBaTh NOHATUSMU: CITYYaHBIN OTBIT
U CIIy4JailHO€ COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHUE BBIUUCIATH BEPOSATHOCTb C HCIOJIb30BAHHEM
rpadUyecKux METOJ0B; MPUMEHATh (POPMYIBI CIOKEHHUS U
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YMHOXEHHSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (aKThl H
(GopMyIIbI TIpU PEIIeHUU 3a]lady; OLIEHUBATh BEPOSTHOCTH

peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CIy4YaliHbIMM BEJIMYMHAMM; YMEHHE IIPUBOJUTH
IpUMEpPbl  MPOSABICHHUS 3aKOHA OONBLIMX 4YHUCEI B
IIPUPOIHBIX

Y OOILECTBEHHBIX SIBICHUSIX;

[1P614. YMenue BbIOUpATh MOAXOIAIINN U3yYCHHBIH METOT
JUIs  pelIeHUs 3a/aud, paclo3HaBaTb MaTeMaTHYECKUe
(hakThI

¥ MaTeMaTH4YeCKHe MOJICIH B MIPUPOIHBIX M 0OIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE, YMEHHME IPHUBOAMUTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOW M MHPOBOHU
MaTeMaTHYeCKOW HayKu

OK 07. CopgelcTBOBaTh
COXPAHEHHUIO OKpYKaAroUIel
Cpelbl,
pecypcocOepeKeHHIo,
MPUMEHSITh 3HAHUSA
00 U3MEHEHUM KJIUMAaTa,
TIPUHIIUIIBI OepeKIMBOTO

MIPOU3BOJICTBA, 3()PEKTUBHO
JENCTBOBATH
B YpE3BBIYAITHBIX CUTYaIUIX

JInyHOCTHBIE  pE3yNAbTaTBl  JOJIKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:
- AKTUBHOE HENpUATUE JNCUCTBUHM, MPHUHOCALIUX
BpEJl OKPYKAIOIIEH Cpee;

- YMEHHME [POrHO3UpOBaTh HEOIArONpUsATHBIC
DKOJIOTUYECKHE IIOCIEACTBUSA IPEANPUHUMAEMBIX
JEHCTBUM, IPEAOTBPALLATh UX;

- paclIMpEeHue ONbITA ACATENBHOCTH YKOJIOINIECKON

OTpaxaTb

HaIpPaBJICHHOCTH;
MertanpenmeTHble pe3ynbTaThl JOHKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMU )IeﬁCTBHSIMHI

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- paspabaThiBaTh IUTAH pEIIECHUS MPOOJEMBI C
Y4ETOM aHajM3a HUMCIOIIUXCS  MaTepHaIbHbBIX
Y HEMaTEepHUaJIbHBIX PECYPCOB;

- OCYUICCTBJISTH  IICJICHANIPABICHHBIN
mepeHoca  CpeACcTB  HU  CHocoOOB

B IPO(HEeCCHOHATLHYIO CPEY;

OUCK
IEUCTBUS

[1P61. Brnasenne meroJaMu JOKa3aTeNbCTB, ajJrOPUTMaMU
pelieHust 3a1ad; yMeHHe (OpMYyIHpPOBATH ONPEAEIEHHS,
aKCHUOMBI

U TEOpPEeMbl, NMPUMEHATh WX, MPOBOIUTH JIOKa3aTeIbHBIC
paccyKAeHHUs B XO/I€ PeIIeHUs 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIIHS,
HenpepbiBHAs (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OTIpeIeNICHHBI MHTETrpall; yMEHHE HaXOAUTh MPOU3BOIHEIC

JIEMEHTAPHBIX  (QYHKUUH,  MCIONB3ys  CIpaBOYHbBIE
MaTepuasbl; UCCIEI0BaTh B IPOCTEUIINX cIy4yasX QyHKIHUU
Ha MOHOTOHHOCTb, HaxOJHUTh HauboJbLINe

U HauMEHbIIME 3Ha4YeHHUs QYHKIHM; CTPOUTh TIpaduku
MHOT'O4JIEHOB c MCII0JIb30BaHUEM anmnapara
MaTEeMaTHYeCKOro aHalnu3a; MPUMEHSATh NMPOU3BOJIHYIO MIPH
pelieHnn 3a1a4
Ha JBW)KEHUE; pellaTh NPaKTUKO-OpUEHTUPOBAHHBIE 3a/1a4H
Ha HauOoJIbIIME U HAaMMEHBIINE 3HAUYCHHS, Ha HAXOXK/ICHUE
MyTHU, CKOPOCTH U YCKOPEHUS;

I1P65. YMmeHue omnepupoBaTh NOHSATHUSIMH: paIlMOHAIbHAS
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- YMeTh MEpPEHOCUTh 3HAHMS B IO3HABATEIBHYIO
Y TIPAKTHYECKYIO 00JIACTH KU3HEACITCITbHOCTH;
OBnaneHue  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
JICUCTBUSIMH.

0) CaMOKOHTPOJIb:

- J1aBaTh OIEHKY HOBBIM CHUTYyalHsIM, BHOCHUTH
KOPPEKTUBbI B JIeSITeNIbHOCTbD, OLICHHBATH
COOTBETCTBUE PE3YJIHTATOB IEJISIM

GdbyHKIMS, TOKa3aTenbHass (QYHKIUS, CTeNeHHas (YHKIIHS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPUUECKUE
¢byHKMKM, 00paTHBIE QYHKIUH, YMEHUE CTPOUTH Ipaduku
W3YYEHHBIX  (DYHKIUI, HWCHOJB30BaTh TpaduKu TMpH
U3YUCHHUH MTPOIIECCOB M 3aBUCUMOCTEH, ITPH PEIICHUH 3314
U3 Jpyrux Y4eOHBIX MPEeIMETOB W 3ajad U3 peajbHON
KU3HH, BBIpXaTh (QOpMyllaMH 3aBUCHMOCTH MEXKIY
BEITMYMHAMU;

[1PG6. YMeHnue peniath TEKCTOBBIE 3a/1a4K PA3HBIX TUIIOB (B
TOM YHCJIC Ha TPOLEHTHI, TOJM M YaCTH, HA JIBUKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33Ja4dl H3

o0nacTM  ynpaBi€HHUS  JMYHBIMU M CEMEHHBIMU
(¢uHaHCAaMM);  COCTAaBIATH  BBIPAXKCHUSA,  YypaBHEHHUS,
HEPaBEHCTBA M UX CHCTEMBbl II0 YCJIOBHUIO 3a1auy,
UCCIIEOBATh  IOJIYYCHHOE  pPCIICHWE U  OLICHWBAThH

IPaB/JO0I00HOCTh PE3yJIbTAaTOB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYIaHBIA OTBIT
U CilydaifHOe cOObITHE, BEPOATHOCTh CIY4aifHOTO COOBITHS,
YMEHUE BBIYHCIATH BEPOSITHOCTH C HCIOJIB30BAHUEM
rpadU4ecKuX METOJIOB; MPUMEHSATh (HOPMYJIbI CIOXKEHUS U
YMHOXEHHSI BEpOSITHOCTEH, KOMOHMHATOpHbIE (AKTHl H
(dopMysbl TpU pPELIEHUWH 337ay; OLEHHBATh BEPOSTHOCTH

peanbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4aliHbIMM  BEIMYMHAMHM; YMEHHE IIPUBOJUTH
MpUMepbl  NPOSBICHUS 3aKOHAa OOJBIIMX 4YHCEN B
IIPUPOIHBIX

1 OOIIECTBEHHBIX SBIICHUSX;
I1P69. YMenue omnepupoBaTh MOHATUSMH: TOYKa, MpsMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yToJI,
CKpELIUBAIOIIHEC IpsSIMBIE, [apajuIeIbHOCTh u
MEePIEeHIUKYISIPHOCTD MIPSIMBIX

U IUIOCKOCTEM, YToJI MEXAY IPSIMBIMU, YTOJI MEXKY PSMOM
U IUIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSTHHE OT
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TOUKH
JI0 TJIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBbIMHU, PACCTOSIHHE
MEX]y IJIOCKOCTSIMU; YMEHHUE UCII0JIb30BaTh IPU PELICHUH
3ama4  M3ydeHHbIe (AKThI M TEOPEMbl IUIAHUMETPUH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpa;

[TP610. Ymenue onepupoBaTh MOHATHSIMH: MHOTOTPaHHHK,
CeueHHe MHOTOTPAHHMKA, KyO, MapajuleienuIies], mpu3Ma,
nupaMuaa, Qurypa M MOBEPXHOCTHh BpAIICHUS, LUIHHID,
KOHyc, 1Mmap, cdepa, cedeHUs QUIYpbl BpalICHHUS,
IUIOCKOCTh, Kacaromasicst chepsl, IHIMHIpa, KOHYCa,
IUIOMIA/b TOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa,
WIHHJPA, IIOMAAb chepbl, 00beM Kyda, MPSIMOYTOJIBLHOTO
napajuiefienunena, MOUPaMHIbI, TPU3MBIL,  LHWIHHIPA,
KOHyca, Iapa; yMeHue u300paxaTb MHOTOTPaAaHHUKU
U TIOBEPXHOCTU BpAIICHUS, WX CEYECHUS OT pPYKH, C
MTOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX

CpPEeICTB;  YMEHHME  paclo3HaBaTb  CHMMETPUIO B
MPOCTPAHCTBE,  YMEHHUE  pPACO3HAaBaTh  IPaBUIIbHBIE
MHOTOTPaHHHKHU;

[IP611 VYmeHue omnepupoBaTh TMOHATUSMU: JBUKECHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B IPOCTPAHCTBE;
HCIIOBb30BAaTh OTHOIICHHWE IUIONIAJAECH NOBEPXHOCTEN U
00BbEMOB NMOAOOHBIX (UTYp TP PEIICHUH 3a/1a4;

[IPG12. YMeHHe BBIUUCIATH I€OMETPUUECKHUE BEIMYUHBI
(MHa, yroj, miomank, o0beM, IMJIOLIa]b MOBEPXHOCTH),
HCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METOIBI;

[1P613. YMenue onepupoBaTh HOHATHAMHU: MPSIMOYTOJIbHAs
CUCTEMa KOOpJIWHAT, KOOPAWHATBI TOYKH, BEKTOD,
KOOPAMHATBI BEKTOPA, CKAJIAPHOE IIPOU3BEIECHUE, YIOJ
MEXIy BEKTOpPAMHM, CyMMa BEKTOpPOB, IPOU3BEIACHUE
BEKTOpAa Ha YHCIO;, HAXOAUTh C IIOMOIUBID W3YYEHHBIX
(dbopMyll KOOpAMHATBHI CEpeAMHbl OTPE3Ka, PACCTOSIHHE
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MEXIY ABYMS TOUKAMU;

[1P614. YMenue BbIOUpATh MOAXOIAIINN H3yYCHHBIH METOT
JUIs  pelIeHus 3a/ayd, paclo3HaBaTb MaTeMaTHYECKUe
(bakThI

U MaTeMaTUYeCKHe MOJIEIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHME IIPUBOJAUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOM UM  MHUPOBOM
MAaTE€MaTHYECKON HAyKU

1K 3.3 Beioupatp u
00pabaThiBaTh KA4ECTBEHHOE
CBIPBE JIJIS1 IPUTOTOBJICHUS
MALIA 1 HATUTKOB CPEIHEN
CJIO)KHOCTH C YY€TOM HX
PHEPreTUYECKON LIEHHOCTH

caMOOpraHU3alUs:

CaMOCTOSITEJIbHO ~ OCYLLECTBJISITh ~ [103HABATEJIbHYIO
eI TENIbHOCTD, BBIBIATH MIPOOJIEMBI, CTaBUTh U
(bopmMynHpoBaTh COOCTBEHHBIE 3a7a4u B
00pa3oBaTeNbHON  JEATENBHOCTH U KU3HEHHBIX|
CUTYyaIHsIX;

TPYAOBOTO BOCIIUTAHUS: TOTOBHOCTh U CITIOCOOHOCTH K|
00pa30BaHUIO U CAMOOOPA30BAHHIO HA MIPOTKCHUH

YMETh HCHOJb30BaTh Tpaduku GYHKIUH AN HU3yYCHHS
[IPOLIECCOB U 3aBUCUMOCTEH IpPU PEIICHUU 3a]ad U3 JIPYruX
YUeOHBIX TPEIMETOB W U3 PEaJbHOM IKU3HU; BBIpAXKATh
(opMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

yMeThb BBIOMpATh MOIXOMSANIMM W3YUYEHHBIM METOJ IS
pelieHns 3aJa4yM, pPacro3HaBaTh MaTeMaTHYecKue (aKThl H
MaTeMaTUYeCKUe MOJENU B MPHUPOAHBIX M OOIIECTBEHHBIX

SBJICHUSIX, B MCKYCCTBE;, YMEHHE IPUBOIUTH IIPUMEDPB]
MaTeMaTUYeCKUX  OTKPBITMM  POCCHUMCKOM U MHPOBOM
MaTEeMaTHYeCKON
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2. CTpyKTYypa H cojiep:KaHue 0011e00pa3oBaTe/IbHOI0 NMpeaMeTa

2.1. O0bem npeameTa U BUAbI y4eOHO padoThI

Buja yueOHoI paGoThI O0beM B yacax
O0bemM 00pa3oBaTe/IbHOI NPOrpaMMBbl IpeAMeTa 352
B T.4.

OcHOBHOe coJep:kaHue 236
CamocrosiTenbHas paboTa 116
[IpodeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE 39
(copep:kaHMe NPUKJIATHOTO MOTYJIsI)

B T. U.:

TeopeTnueckoe o0yueHue

[[pakTHYECKHE 3aHATHUS 51
IIpomexyTounas arrecranus (¢ depeHIIUPOBAHHBIN 3a4eT) 1

[IpomexxyTouHasi arrectauus (IK3aMeH)
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2.2. TemaTu4eckuii IJIaH U Co/iepKaHMe MPeAMeTa

Conep:kanue y4eOHOro MaTtepuasa (OCHOBHOE M MPO(ecCHOHAJIBLHO

HaumenoBanue 1 . O0bem | Dopmupyembie
O — OPHEHTHPOBAHHOE) , 1A00paTOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOH MOTYJIb wacoB | KOMIeTeHIH
(Mpu HAJIMYNIH)
1 2 3 4
OcHoOBHOe€ coJepKaHue
1 cemecTp — 82 yaca

Pa3nea 1. IloBTopenne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Cooepoicanue yuebHo2o mamepuaia 2

Lensb u 3anaun Llenb 1 3ajauu MaTeMaTUKU NIPU OCBOCHUHU CIIELUAIbHOCTU. ba3oBble 3HaHUS U YMEHUS 110

MaTeMaTUKU MaTeMaTuke B Mpo(ecCHOHANbHOM W B TOBCEAHEBHOW JEATEIbHOCTH. MHOXECTBO,

IPU OCBOCHUU omepanuy HajJ MHOXecTBamu. J(uarpammel Ditniepa—Benna. lcnonb3oBanue TEOpPETUKO-

CHELUAaJIbHOCTH. MHOXECTBEHHOT'O ~amnmapara jisi ONHUCaHUs pEalbHbIX IIPOLECCOB U SBJICHUA B

MHokecTBa U JIOTHKa npo(hecCHOHANBHON  JEATEIbHOCTH, IpPU pEUIeHUM 3ajad M3 JpPYruX JUCLUIUIMH.
Onpenenenue, Teopema, CIeACTBUE, J0Ka3aTeIbCTBO

Tema 1.2. Cooeporcanue yuebrno2o mamepuana 2 OK 01,

Uucna v BBIYUCIECHUS Harypanbhsle u nensle yncina. [Ipu3Haku 1e1MMOCTH LeNbIX Yyncen. PalyonanbHble Yucha. OK 02,
OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE MEePHOANYECKHE APOOH. OK 03,
Apudmerndeckue ornepanydyd ¢ palMOHAIBHBIMH YWCIAMHU, TPEoOpa3OBaHUs YHCIOBBIX OK 04,
BbIpakeHMI. [lelicTBUTEnbHBIE uyucia. PanuvoHanbHble M MppAalMOHAJIBHBIE YHUCIA. OK 05,
Apudmerndeckue oneparyu ¢ 1eHCTBUTEIbHBIMU ynciaamMu. [IpuOmmkE€HHbIE BHIYUCIICHHUS, OK 06
MpaBuJjIa OKPYTJICHHs], IPUKUAKA U OLICHKA PE3yJIbTaTa BHIYMCICHHI OK 07

Tema 1.3 Cooeporcanue yuebno2o mamepuana 4 MK3.3

Toxnectsa u ToxaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOpPEHb YypaBHEHHUS.

TOKIECTBECHHBIC HepaBenctBo, pemienne HepaBeHcTBa. Meroa mHTepBaioB. Pemienue menbix U JIpoOHO-

npeobpaszoBaHus. palMOHAIBHBIX YPAaBHEHUN M HEpaBeHCTB. [IprMeHeHHEe ypaBHEHHMH W HEPABEHCTB K

Ypapuenns PEIIEHUI0 MaTEMAaTHYECKUX 3ajlad M 3aJay M3 PaslIMYHbIX 00JacTedl HAyKW M peabHOM

1 HCPaBCHCTBA #u3HU. CHCTEMBbI M COBOKYITHOCTH pallMOHAJbHBIX yYpaBHEHUN W HepaBeHCTB. CUCTEMBbI
JIMHEWHBIX ypaBHEHUMW. PemieHue NpUKIagHBIX 3a7ad C MOMOIIBI) CHCTEMBbI JIMHEHHBIX
ypaBHEHUU

Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlepP:KaHUe (coAep:KaHHe TNPHUKJIATHOIO 4
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[IpoueHTHBIE
BBIUHUCJIICHUA

B NMPOeCCHOHATBHBIX
3ajJa4ax

MO/1YJIfA)

[Ipumenenue apobOeld W MPOIEHTOB JJsi PEHICHHs MPUKIAJHBIX 3a7a4 U3 Pa3THYHBIX
oTpaciiel 3HaHUI U peanbHOM ku3HU. [IpubnmxéHnble BbIYMCICHUS, TPaBUIa OKPYTJICHHUS,
MPHUKUIKA U OICHKA Pe3yJibTaTa BRIYHCICHUN. Pa3Hbie cOCOOBI BBIYUCIICHUS MPOIICHTOB.
[TpouenTHBIE BBIYMCIEHUS B IpodeccHOoHANbHBIX 3anadax. [IpumeHeHHe ypaBHEHHH U
HEPABEHCTB K PEIICHUIO MATEMATHUECKUX 33/1ad U 33/1a4 U3 PA3IMYHBIX 00JacTeil HAyKu U
peaIbHOM JKU3HU

Hpakmutteacoe 3anamue

Tema 1.5. Cooepoicanue yuebno2o mamepuania 2
ITocaenoBaTenbHOCTHU ITociemoBaTeILHOCTH, CIIOCOOBI  3aJaHMsA  IIOCJIENOBATEIBHOCTEN. MounoronHsIe
U IIPOTPECCUU [OCJIEI0BATENbHOCTU. ApH(MeTHdeckas U TreoMeTpuyeckas mporpeccud. beckoHeuHO

yObIBaromiasi ~ reomerpudeckas — mnporpeccus. CyMmma  OeCKOHEYHO  yObIBaroIieit

reomerpuueckoil mporpeccur. @Dopmyna  CIOXHBIX IpoueHTOoB. Mcmonb3oBaHue

IIPOrPECCUU JIJISl PELICHMsI peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapakTepa
Tema 1.6. Cooepoicanue yuebrHo2o mamepuaia 3
DyHKIUK U TpaQuKn Oyuk1us, crnocoOs! 3axanus ¢pynkuuu. ['padpuk pyakuun. Bzanmuo obpatHbie HyHKIHH.

OO6nacTh onpeeneHuss 1 MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu ¢ynkunu. ITpomexytku

3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIE PYHKIIUU

KonTpoJsbsHnas pabora nmo pasaeay 1. BxonHO#! KOHTpOIIb 1
CAMOCTOSTEJBHBIE PABOTbI 20
[TonroToBka K yCTHOMY HITM MIUCBMEHHOMY OIPOCY IO y4eOHUKY, KOHCIIEKTaM, HHTEPHET-PEeCypCaM. 12
[ToaroroBka cooOmienuii Ha TeMy «MareMaTuka BOKPYT Hac» 8
Pa3nes 2. Crenenn u kopuu. CreneHHas, nokazatejbHas U jorapupmuyeckasi yHkumuu 42
Tema 2.1. CoOeporcanue yuebrno2o mamepuana 4
Apudpmernueckuii ApudmeTnueckuii KopeHb HaTypaidbHOW creneHu. J[leficTBus ¢ apudMeTndecKumMu OK 01,
KOpPEHb N—OM CTEIIEHHU. KOPHSIMM N—OM CTENEHHU. OK 02,
Tema 2.2 Cooeporcanue yuebHo2o mamepuana 4 OK 03,
Crenenn. CrangaptHas | CreneHb ¢ 1ebIM moka3ateneM. CTaHmapTHas Gopma 3amicH JCUCTBUTEILHOTO YHCIA. OK 05,
dhopma 3anucu Hcnonp3oBanne mnoaxofsamier (GopMbl 3amucu JACHCTBUTEIBHBIX YHCEN IS PEIICHUS OK 06,
JEUCTBUTENLHOIO YHCIA | MPAKTHYECKUX 3a]ay M MpeJcTaBleHus JaHHbIX. CTeneHb ¢ paluoHaIbHBIM IT0Ka3aTeNIeM. OK 07,

CsaoiictBa crenienu. [IpeoGpa3oBanue BhIpaKe€HUH, coAepKAIUX CTEIIEHU C palliOHATbHBIM IIK3.3

IIOKa3aTcjieM

Ilpakxmuueckasa paboma
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Tema 2.3.
Crenennast pyHKIUSA

Cooepoicanue yuebrno2o mamepuana

Crenennass QyHKIUS C HAaTypaJIbHBIM W IEJbIM TOoKa3aTeneM. EE cBoiicTBa m rpaduk.
CgoiicTBa 1 rpaduK KOPHS N-0i CTETIICHU

Tema 2.4. Cooeporcanue yuebnozo mamepuana )
HppaunonaibHbie Pemenue nppannOHaIbHBIX YPABHEHUI U HEPABEHCTB
YpaBHEHUS U KourpoJbHnas padora 1
HEPaBEHCTBA
Tema 2.5. Cooepoicanue yuebHo2o mamepuania 6
ITokazarenbHble [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA
YpaBHEHUS U
HEpaBEHCTBA
Tema 2.6. Cooepoicanue yuebHo2o mamepuaia 5
Jlorapudwm yuca. Jlorapudm umcna. JlecarnuHsle u  HarypaibHble Jorapudmel. IIpeoOpazoBanue
CoiicTBa sorapumMoB BBIPQXECHHI, COIepIKalIUX Jorapu(mbl
KonTpoJsbHas padora 1
Tema 2.7. Cooepoicanue yuebHo2o mamepuana 8
ITokazarenbHas [TokazarenpHass w  sorapupmuueckas (GyHKIMHM, WX CBOHCTBA W  TpaduKH.
u norapupmMudeckas Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
(GbyHKIIUH, ypaBHEHMUS,
HEPABEHCTBA
Tema 2.8. IIpodeccnoHaIbHO OPHMEHTHMPOBAHHOE COAep:KaHUe (coAep:KaHMe MPHUKJIATHOIO 4
Jlorapudmsl B npupose | MOIYJIsA)
U TEXHUKE [Tpumenenue norapudma. Ucropus pazButus Matematuku. Jlorapupmudeckas cnvpaib B
npupoze. Ee wmaremarnueckue cBoiictBa. lcnonb3zoBaHue rpadukoB (QyHKUuN s
UCCJIEIOBaHMSI IIPOLIECCOB M 3aBUCHMOCTEH, KOTOPbIE BO3HUKAIOT IIPU PELICHUU 3a7ad U3
pa3IMYHbIX 00J1aCcTe HAYKU U peaJibHOM KHU3HU
Ilpakmuueckoe 3anamue
Tema 2.9. Cooeporcanue yuebHo2o mamepuana 1
IIpumeHeHue Hcnonb3oBanue rpadukoB (GyHKUMNA A7 pELICHUS YpaBHEHUH M JMHEWHBIX CHCTEM.
YpaBHEHUM, CUCTEM U [IpumeHeHne ypaBHEHHH, CUCTEM U HEPaBEHCTB K DPEIIEHUI0 MaTeMaTUYeCKUX 3aaad U
HEPABEHCTB 3a]a4 U3 Pa3IUYHBIX 00JIacTel HAYKU M pealbHOU JKU3HU
K pELIEHUIO 3a7a4 KonTtpoubHas padora no pazneny 2 1
Pa3nea 3 Ilpsimble M JIOCKOCTH B IpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B IPOCTPAHCTBE 32 OK 01,
Tema 3.1. Cooeporcanue yuebHo2o mamepuana 4 OK 02,
IToBTOpEHME OcHoBHbIE PUryphl, GaKkThl U TeOpeMbl IUIAHUMETPUH. OCHOBHBIE MOHSITHS CTEPEOMETPHUH. OK 03,

25




IJTAHUMETPUH. Touka, npsimasi, MIOCKOCTh, MPOCTPaHCTBO. [IoHATHE 00 aKCMOMATHYECKOM IMOCTPOEHUH
OcHoBHbIE IIOHATHUSA | CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX
CTEpEOMETPUU
Tema 3.2. CoOdeporcanue yuebnoco mamepuand 6
[Ipsimble U TUIOCKOCTH B3anmHOe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECs, NapauleIbHble U
B IIPOCTPAHCTBE. CKpeluBaromuecs npsMble. [lapamienpHOCTh NPSMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
[TapamnenbHOCTD IapauleJIbHbIE MPSMBIE B IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPSAMBIX, IAPAJLIEIBHOCTD
HPSIMBIX, IPAMON U IPSIMOM U IUIOCKOCTU. YTJbl C COHAIPABICHHBIMA CTOPOHAMH, YIOJI MEXIY IPSIMBIMHU B
IUIOCKOCTH, IIJIOCKOCTEH | mpocTpaHcTBe. [lapajuieIbHOCTh IUIOCKOCTEW: TMapajuleNbHbIC IIOCKOCTH, CBOWCTBA
napajieNbHBIX IIocKocTed. [IpocTeiime mpocTpaHCTBEHHBIE (UIYphl Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajuieJenuIe]], NOCTpOeHHE CeUeHU
Konrpoabnas padora 1
Tema 3.3. Cooeporcanue yuebrno2o mamepuana 4
[lepnieH IUKYISIPHOCTD [lepneHaUKYIApHOCTh NPSAMOM W IUIOCKOCTH:  NEPIEHIUKYJSApPHBIE IIpsAMBIE B
HPSIMBIX IIPOCTPAHCTBE, MPAMBIE NApAJUICIbHBIE W NEPHEHAMKYJSAPHBIE K IIOCKOCTH, IIPU3HAK
U IUIOCKOCTEN NEPIEHIUKYJIIPHOCTH IPSAMOM M IUIOCKOCTH, Te€OpeMa O MpsMOW NEepHeHAUKYISIPHON
IIJIOCKOCTH
Ilpakmuueckoe 3anamue
Tema 3.4. Cooeporcanue yuebrno2o mamepuana 4
YTael MEXAY IPAMBIMU | YTUIBI B IPOCTPAHCTBE: YTOJI MEXy MPSAMON U MIOCKOCTBIO, IBYTPAHHBIN yroJl, TUHEHHBIN
U IJIOCKOCTSIMU yroa JABYrpaHHOro yria. [IeprneHauKynsp W HaKIOHHBIE: pPAaCCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAcCTOSTHME OT MPSMOW 1O IUIOCKOCTH, MPOEKIMsS (PUTypbl Ha IUIOCKOCTb.
IlepneHquKyISIpHOCTD IUIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX NepHEHAUKYIIAPAX
KonTposbHas padora 1
Tema 3.5. CoOeporcanue yuebnozo mamepuana
Koopaunatsel ¥ BEKTOpEl | BekTop Ha TIIOCKOCTH U B mpocTpaHcTBe. CII0KeHNE U BEIYNTAHHE BEKTOPOB. Y MHOKEHHUE
B IIPOCTPAHCTBE BEKTOpa Ha 4ucio. PasimolkeHure BeKTopa Mo TPEM HEKOMILIaHApHBIM BekTopaMm. IIpasBuio
napajuienenunena. Pemenue 3amad, CBA3aHHBIX C NPUMEHEHUEM IPaBHJ JEHUCTBHU C
BekTopaMmH. [IpsmoyronbHast cucreMa KoopAuHaT B mpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Ipocrelimue 3a7aun B KOOpAUHATAX. YTOJ MEKIy BekTopamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB. BplunciaeHne yrioB MeXAy NpsSMbIMH U IUIOCKOCTAMH. KoopamHaTHO-
BEKTOPHBIN METOJI ITPH PEIIEHNN F€OMETPUYECKHX 3a/1a4
JAD®DEPEHIIMPOBAHHBIN 3AYET 1
CAMOCTOATEJIBHBIE PABOTbBI 21

OK 05,
OK 07
ITK3.3
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IloaroTroBka K yCTHOMY WJIM MUCBbMEHHOMY ONPOCY MO Y4eOHUKY, KOHCIIEKTaM, HHTEpPHET-pecypcam 15
ITonroroBka coobmienus Ha TeMy «MaTtematuka B Moeli Oyaymeit nmpodeccum» 6
2 cemectp — 108 yacosn

Tema 3.6. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlepKaAHME (COEPKAHUE TPUKJIIATHOTO 5
[Ipsimble U TIIOCKOCTH MOYJIsT)
B IIPAaKTUYECKHX 3a/1a4ax | PacromoskeHre NpsSMBIX M IUIOCKOCTEH B OKpyXawiieM Mupe (Ipupojie, HCKYCCTBE,

apXUTEKType, TeXHUKE). PelieHne npakTHKO-OpUEeHTUPOBAHHBIX 33124

Ilpakmuueckoe 3anamue
Tema 3.7. CoOdeporcanue yuebnoco mamepuand 1
Pemenue 3anau. IlpsMeie | Pemenne 3a1a4 Ha HaXOXICHHE TEOMETPUYCCKHX BEIUYMH C UCIIOJIB30BAaHHEM arapara
U TUIOCKOCTH, BEKTOPHOM aJireopsl
KOOpPIUHATHI KonTpoJsbHas padora no pazzgeny 3 1
1 BEKTOP
CAMOCTOSATEJIBHBIE PABOTbI 10
[ToaroroBka K yCTHOMY HJIM TUCBMEHHOMY OIPOCY MO Y4eOHUKY, KOHCIIEKTaM, MHTEPHET-PECypCaM. 8
Pedepar na temy «lIpsmble u mIockocTr» 2
Pa3nea 4. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 26
Tema 4.1. Copepkanne ydeOHOro Marepuana 6
OcHoBbl Tpuronomerpun | CHHYC, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC

YHCIIOBOTO apryMeHTa. Tpuronomerpuieckas OKPY>KHOCTB, oTipeJiesieHue

TPUTOHOMETPHUUYECKUX (DYHKIIMH YHCIOBOIO apryMeHTa
Tema 4.2. OcHOBHBIE Cooeporcanue yuebHo2o mamepuanid 6
TPUTOHOMETPHUUYECKHE [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKUE
TOXKJIECTBA (dopMybl OK 01
Tema 4.3. CoOdeporcanue yuebno2o mamepuand 4 OK 02’
Tpuronomerpudeckue Oynkuus. Ilepuognueckue Qynkiuu. TpuroHomerpuyeckue (GyHKIUH, WX CBOIHCTBAa U OK 03’
(GyHKIMM, UX CBONCTBA U | rpaMKu OK 04’
rpaduKu OK 05’
Tema 4.4. Cooeporcanue yuebno2o mamepuana 6 OK 06’
Tpuronomerpuueckue Pemienne TpuroHomeTpuueckux ypaBHeHUH. [Ipumepsl TpUroHOMeTpUYECKIX HEPABEHCTB HK3.3:
YpaBHEHHS "
HEpaBEHCTBA
Tema 4.5. IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COJlepP:KaHUe (coAep:KaHHe TNPHUKJIATHOIO 2
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Hcnonb3oBanue
TPUTOHOMETPHUU
B NMpo¢eCCHOHATHHON

chepe

MO/1YJIfA)

[IpoBeneHne MPAaKTUYECKHX pacueToB MO (GopMyliaM TPUTOHOMETpHH. Vlcmonb3oBaHHE
rpaduKoB (GYHKUMH JUIsl UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
IpY PEUICHUN 33124 U3 IPYTUX YUeOHBIX JUCHUIUIMH U PeabHOMN KU3HU

HpakmuquKoe 3aHamue

Tema 4.6. Cooepoicanue yuebrno2o mamepuana 1
Pemenue 3amau Tpuronomerpuyeckue GyHKINHU, TOKIESCTBA H YPaBHEHHS
TPUTOHOMETPUHU KonTpoabHnas pabdora 1o pazneny 4 1
CAMOCTOSATEJIBHBIE PABOTbI 14
[ToaroToBka K yCTHOMY HJIM MIHCBMEHHOMY OIPOCY O y4eOHUKY, KOHCIIEKTaM, HHTEPHET-PECypCaM. 10
[ToxroToBuTh Mpe3eHTaNNIO Ha TeMy « T puroHomerpus B Moel nmpodeccurn» 4
Pa3nen 5. MHOTOrpaHHHKH M TeJia BpalleHUust 33
Tema 5.1. Cooepoicanue yuebHo2o mamepuana 3
MHororpaHHUKH [loHsATHE MHOTOTpaHHHMKA, OCHOBHBIC OJJIEMEHTHI MHOTOTPAaHHHMKA, BBINYKIBIE H
HEBBINYKIIbIC MHOTOTPAaHHHUKH;, Pa3BEPTKAa MHOTOrpaHHuka. [Ipu3ma: n-yroyibHas npusma,
TpaHM ¥ OCHOBAHWS TPHU3MBI; MpsIMas M HAKJIOHHAs MpPHU3MBI; OOKOBask W TOJHAS
NOBEPXHOCTh Mpu3Mbl. [lapamnenenumnesn, NpSAMOYToJbHBIA MapajUleNeNuIes, U €ro
cBoiicTBa. [Iupamuma: n-yroiapHasi mupamMua, TPaHd U OCHOBaHWE MUPAMUJIbI; OOKOBast
NIOJTHAs! IOBEPXHOCTh UPAMU/IbI; IPaBUJIbHAS M YCEUEHHAS MMUPaMU/Ia. DIIEMEHTBI IPU3MBI
U IUpaMu/Ibl. BerarcIeHne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, YIiIbl OK 01,
Ilpakmuueckoe 3anamue OK 02,
Tema 5.2. CoOeporcanue yuebno2o mamepuana 6 OK 05,
[TpaBunbHBIE [lpaBuibHBIE MHOTOTPAaHHHWKH: TOHSATHE MPAaBWIBHOIO MHOTOTPAaHHHKA; IPaBHIbHAS OK 06,
MHOTOI'PaHHHKH. npu3Ma M TMpaBWIbHAs MUPaMUA; TPABUIbHAS TPEYroJibHAS TMHpaMHIA U TPABUIbHBIN OK 07,
IInomans moBepxHOCTH | TeTpadap; KyO. [IpencraBieHre o MpaBHIBHBIX MHOTOTPAHHHMKAX: OKTadap, AOICKadap U IK3.3
MHOT'OI'PaHHHKOB ukocadap u ap. Cedyenus npusMel U nupamuiel. [lnomans 60KOBOM MOBEPXHOCTH M MOJIHON
MOBEPXHOCTH TIPSMOW TPU3MBI, IDUIOMIAh OCHOBAaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTH
npsaMoil mpusmbl. Ilnomanas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH IMPABUIIBHOM
MUPaMUJIBI, TEOPEMa O TUTOIAAH OOKOBOM MOBEPXHOCTH YCEUEHHOW THPAMHUJIBI
Tema 5.3. CoOeporcanue yuebno2o mamepuand 8

Tena Bpaienus

[Munuaapuyeckas MOBEPXHOCTh, O0Opa3ylolMe IMIMHIPUYECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHocTH. LlunauHAap: ocHOBaHMS UM OOKOBas TMOBEPXHOCTH,
oOpa3yro1as U 0Ch, IMJI01aAb OOKOBOM M MOJIHOM nmoBepxHOCTH. KoHnYeckas TOBEpXHOCTh,
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oOpa3yromye KOHMYECKON IOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOW MOBEPXHOCTH.
Konyc: ocHOBaHuMe © BepiiMHA, OOpasymomas W OCh, IUIONIAJh OOKOBOW U IOJHOMN
MOBEPXHOCTU. YCEUYEHHBIH KOHYC: OOpa3ylollhe U BBICOTa, OCHOBaHUS U OOKOBas
noBepxHocTh. Cdepa U map: HEHTp, paguyc, AUAMETpP, IUIOMIAAb MOBEPXHOCTU C(EpBbI.
B3aumnoe pacnonoxenue cgepbl U IIOCKOCTH, KacaTeabHas INIOCKOCTh K cdepe, IIIomab
cdepsl. M300paskeHne Tes BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MWIMHIpA U KOHYyCa

Konrposbnas padora 1
Tema 5.4. CoOdeporcanue yuebnoco mamepuand 6
O6bembl 1 momamu | [Toustue 06 00BEMe Tenma B mpoctpancTBe. OCHOBHBIE CBOMCTBa 006EMOB Tei. Teopema 00
IIOBEPXHOCTEH Tel 00BEME MPSMOYTOJIBLHOTO Mapajiesienuiea U claeAcTBUS U3 He€. 00beM MHUpaMuabl U
npu3Mbl. O0bEM mmMHApa, KoHyca. O0bEéM mapa u wiomanb cepsl. [lomoOHbIE Tena B
npoctpaHcTBe. COOTHOUIEHUS MEXy IJIOUIaJIMU MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX
ten. CeueHuss UMIuHApaA (MAapajyIesIbHO M MEPHEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapajulelbHOE  OCHOBAaHMIO M IPOXOAAIIEe uepe3 BEepLIMHY), CEYeHMs Iuapa.
MHororpaHHHK, OIIMCaHHBIA OKOJIO cepsl; cdepa, BIICaHHAs B MHOTOTPAHHUK WM B TEIO
BpaLICHUs
Tema 5.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJep:KaHUe (coAep:KaHHe TMPHUKJIATHOIO 3
JIBr>KeHME B MOJYJI51)
MIPOCTPAHCTBE. CuMMeTpusi B IpPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IMIOCKOCTH.
CeueHuss ¥ KOMOMHAIIMM | DJIEMEHThI CHMMETPUH B MHPaMUIax, Hapajlielienueax, MPaBuiIbHbIX MHOTOTPAaHHUKAX.
IIPOCTPAHCTBEHHBIX CumMeTrpust B IpHUpOJE, apXUTEKType, TEXHUKE, B ObITy, B mpodeccun. Mcnonb3oBanue
¢buryp JBUKEHUM B MPOCTPAHCTBE NpU pelieHnu 3a1ad. Iloctpoenne ceueHnii MHOrOrpaHHUKOB U
B NMpoeCCHOHATBHBIX Ten BpamieHus. Merton ciemnoB. KomOuHaimus Ten BpallleHHs W MHOTOTPaHHUKOB.
3ajjauax Hcnonb3oBaHne KOMOMHAIM MHOTOIpDAaHHMKOB M Tel BpallleHUs B MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJja4ax
Ilpakmuueckoe 3anamue
Tema 5.6. Cooeporcanue yuebrno2o mamepuana 5
Pemenue 3anad. Bbruucnenue BenuuMH (JUIMHA, YToJl, 00beM, IUIONIAJb MOBEPXHOCTH) T€OMETPUUYECKUX
MHOrorpaHHMKY U T€1a | QUryp, HUCHONB3ys U3ydeHHble (opMynsl W MeTonsl. [locTpoeHnme  cedeHHid
BpallleHUs MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBIIIOJIHEHNE (BBIHOCHBIX) IUIOCKMX YEpTEXKEeW u3
PUCYHKOB IIPOCTHIX 00BEMHBIX (QUTYp: BUJ] CBEPXY, COOKY, CHU3Y
KonTpoJsbsHnas pabora no paszgeny 5 1
CAMOCTOSATEJIBHBIE PABOTbBI 15
[ToaroroBka K yCTHOMY WJIM TUCBMEHHOMY OIPOCY MO Y4€OHHKY, KOHCIIEKTaM, HHTEPHET-PECYPCaM. 10
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ITonroroBka pedepara no teme «OObEMBI U TUIONIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALLICHUSD) 5
Pazjen 6. [IpousBoaHasi u nepBoodpasHasi yHKIUN 50
Tema 6.1. Cooeporcanue yuebnozo mamepuana 2
MOHOTOHHOCTB U [IpoMexXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHHUMYMBI  (QYHKIUH.
AKCTPEMYMBI (DYHKITHH. Haubosnbiee u HanMeHblee 3HaUYeHUE (DYHKIIMU Ha TPOMEXKYTKE
Touku S3KCTpEeMyma
Tema 6.2. CoOdeporcanue yuebnoco mamepuand 6
ITonsitue HenpepriBable pyHKIMH. MeTo1 HHTEPBAJIOB JIJIsl pELICHHs] HEPABEHCTB
HENPEPBIBHOCTU
bynkuu. Meron
MHTEPBAJIOB
Tema 6.3. Cooepoicanue yuebHo2o mamepuana 8
[IpousBogHas. [IpousBognas Qynkuuu. ['eomerpuueckuii U (QUIMYECKUII CMBICT MPOU3BOJHOMN.
I'eomerpuyeckuii u [TpousBoaHble AneMeHTapHbIX (QyHKUMNA. DOpMysbl HaXO0XKAEHUS IPOU3BOAHONW CYMMBI,
(bu3nvIecKuii CMBICI MPOU3BENICHNUS U YaCTHOTO (DYHKIMI
IIPOU3BOIHOM KonTposbHas padora 1
Tema 6.4. Cooepoicanue yuebHo2o mamepuaia 6 OK 01
MOHOTOHHOCTB [TpumeHeHne TPOU3BOTHON K UCCIENOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI OK 02’
¢ynkuuu. Toukn OK 03’
IKCTpEMyMa OK 0 4’
Tema 6.5. Cooeporcanue yuebno2o mamepuana 6 OK 07’
Haubonbuiee u Haxoxaenne HanOoJbIIIEro 1 HaMMEHbUIET0 3HaYeHUs! QyHKIUU Ha oTpe3ke. [Ipumenenune K33
HauMEHbIIIEE 3HAYCHUS IIPOU3BOJHON Uil HAxXOXKACHMsI HAWIYYLIEro pEIIeHHs B MPHUKIAJHBIX 3a7adax, s
byHKIMHA OTpeJIeTICHUsI CKOPOCTH TpoIiecca, 3a7aHHOro hopMysIoi uiu rpagukomM
Tema 6.6. Haxoxnenue | IIpodeccMoHaIbHO OPHEHTHPOBAHHOE CO/iep:KaHUHe (coep:KaHHe MNPHUKJIAJTHOIO 6
ONTUMAJILHOI'O MO/1YJIfA)
pesyabTara ¢ oMol | Ilpuknannele 3agadyud, B TOM YHCIE COLUAIBHO-DKOHOMHYECKOTO M  (husnyeckoro
MIPOU3BOTHOM XapakTepa, UX pelieHre CpeICTBaMU MaTEMaTHUeCKOTro aHaJIn3a
Ilpakmuueckoe 3anamue
Tema 6.7. Cooeporcanue yuebno2o mamepuand 4
ITepBoobpaznas [TepBoobOpaznas. Tabnauia nepBooOpa3HbIX
byHKIIUU
CAMOCTOATEJIBHBIE PABOTbBI 15
IToaroToBKa K yCTHOMY MJIM MIHCBMEHHOMY OIIPOCY MO Y4eOHUKY, KOHCIIEKTaM, HHTEPHET-PEeCypCaM. 10
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[ToarotroBuTh AOKIAA Ha TeMy «3aauyu HAa MAKCUMYM U MUHUMYM B HU3HU U B IPOGECCHI

3 cemectp — 45 yacon

Tema 6.7. Cooepoicanue yuebHo2o mamepuana 2

[TepBooOpaznas [TepBooOpaznasi. Tabnuia mepBoOOPa3HBIX

byHKIHHA

Tema 6.8. Cooepoicanue yuebHo2o mamepuana 6

[Tnomans WuTterpan, ero reoMeTpuyeckuidi W (U3MYECKUi CMbICI. Bbluncienue wuHTErpaga 1o

KPUBOJIMHEHHOM dbopmyne Heiorona-Jleitbuuia

Tpanenuu. Popmyna Ilpakmuueckoe 3anamue

Herorona — JleitOauna

Tema 6.9. Cooeporcanue yuebrno2o mamepuana 2

[Tpumenenue Pemienue 3amau Ha MpUMEHEHHE TIPOU3BOJHON W MHTErpalia Uil BEIYUCICHHS (PU3NIECKUX

MIPOU3BOIHOM BEJIMYMH M TUIONIAJIeH

1 1iepBooOpazHoOn Kourpoasnas padora no pazueny 6 1

byHKIIIU

CAMOCTOSATEJBHBIE PABOTbI 11

[ToaroToBka K ycTHOMY MJIM IHCBMEHHOMY OIIPOCY O Y4EOHUKY, KOHCIIEKTaM, HHTEPHET-PEeCypCaM. 11

Pa3nes 7. Teopusi BeposITHOCTEH M CTATHCTHKA 34

Tema 7.1. Cooeporcanue yuebrno2o mamepuana 2

IIpencraBnenne nanueix | [IpencraBieHue JaHHBIX ¢ MOMOIIbI0 Tabnui U auarpamm. CpenHee apupMeTHUYECKOE,

U OnucaTeIbHas MenuaHa, HauOoJyiblllee W HaWMEHbIIee 3HAYEHHs, pa3Max, AWUCIEpCHs, CTaHIapTHOE

CTaTUCTHKA OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Ilpakmuueckoe 3anamue

Tema 7.2. CoOeporcanue yuebrno2o mamepuand 6

Cay4aiiHpie COOBITHS. CrnyyvaiiHple SKCHEpUMEHTHI (OMBITHI) U CiIydailHble COOBITHS. DJIeMEHTAapHbIE COOBITHS

Onepanuu Hax (ucxonpl). BeposiTHOCTH ciiydallHOTO COOBITHA. bBINM30CTHP 4YacTOTBI UM BEPOATHOCTH

COOBITHSMH coObitnit. CilydaliHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH  COOBITHSMH. OK 01, OK 02,
BeposATHOCTH COOBITHI B ONBITaX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMH. OK 03,
Omnepanuu Haja COOBITUSAMH: TiepeceyeHHe, OObEeIUHEHHE, NMPOTUBOIMOJIOKHBIE COOBITHS. OK 04
JuarpaMmbl  Diinepa. DopMmyna ClI0KEHHS BEPOATHOCTEN. YCIOBHAasS BEPOSTHOCTS. OK 06
YMHOXEHUE BeposATHOCTEH. JlepeBo ciydallHOro »skcrnepuMmeHTta. PopMyia IOJIHON IK3.3
BeposiTHOCTH. HezaBucuMble coOBITHS

Tema 7.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJAep:KaHMe (cofepkaHHe INPHKJIAJIHOIO 8
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BepositHOCTB
B IPO(eCCHOHATIBHBIX
3amadyax

MO/1YJIfA)

[lepBuunas 00pabOTKa CTATUCTHYECKUX JaHHBIX. ['padudeckoe WX MpeACTaBICHUE.
HaxoxneHne CcpeqHHX XapaKTepUCTHK, HaOM0AaeMbIX JaHHBIX. OIIEHKa BEpOsSTHOCTH
COOBITUS B NMPO(heCCHOHAIBHOW NEesTeIbHOCTH, PEUIeHHEe MPO(EecCHOHANBHBIX 3a7ady Ha
BEPOSITHOCTh  COOBITHSI, TPHUMEHEHHE CTAaTUCTHYECKUX METOJOB JUISL  PEIICHHS
npodeCCHOHATBHBIX 3a1a4

KonrpoJbnas padora 1
Tema 7.4. Cooepoicanue yuebHo2o mamepuania 4
DeMEHTbI KomOunatopnoe npasuio ymHokeHus. IlepectaHoBku U ¢akTopuan. Unuciao codeTaHHi.
KOMOMHATOPUKHU Tpeyronbuuk [lackans. @opmyna 6unoma HproTona
Tema 7.5. Cooeporcanue yuebrno2o mamepuana 4
Cepun bunapHbiii cnyyaiiHbId ONBIT (UCIIBITAHUE), yCIIeX W Heynada. HezaBucHMbIE MCIBITAHUA.
MIOCJIE0BATEIbHBIX Cepusi HE3aBUCHMBIX HCIIBITAHUN 10 mepBoro ycrexa. Cepusi HE3aBUCHUMBIX UCIBITAHUUN
HCIIBITAHUIN bepnynnu
Ilpakmuueckoe 3anamue
Tema 7.6. Cooepoicanue yuebHo2o mamepuaia 4
Cnyuaiinble BenmuuuHbl U | CioydaiiHas BenuuuHA. PacrmpezeneHue BeposTHOCTe#. Jluarpamma pacrpenesieHus.
pacrpeneneHus. [Tpumeps! pacnpeeneHui, B TOM YUCIIE, FEOMETPUUECKOE U OMHOMMAIIBHOE.
Matemaruueckoe UucnoBble XapaKTEPUCTUKU CIIyYalHBIX BEJIMYUH: MaTeMaTHUECKOe 0XKHJIaHue, TUCTIepCus
OKUJAHUE CIydailHOU U CTaHAAPTHOE OTKJIOHEHue. [IpuMephl npuMeHeHUsT MaTeMaTUYECKOrO 0XKMJIaHUsS, B TOM
BEJIMYUHBI yHuclie B 3ajjayax M3 IIOBCEJHEBHOM >XM3HU. MaremaTudeckoe OKuJaHue OWHapHON
CIIy4alHOM BeNWYMHBL. MaTeMaTHUeCKOe OXUIAHWE CYMMBl CIy4YailHbIX BEJIMYUH.
MaremaTnueckoe OXHJAAHWE U JUCIEPCHs TeOMETPUYECKOro U OMHOMHAIBHOTO
pacupeneneHun
Ilpakmuueckoe 3anamue
Tema 7.7. Cooeporcanue yuebrno2o mamepuana 4
3aKoH OOJIBIIMX YUCE]. 3aKkoH OOJBIIMX YHCEN M €ro posib B Hayke, MpHpojie U obuiecTBe. BeiOOpouHblil MeTon
HenpepsiBHble uccaenoBanuil. [IpuMepsl HENpepbIBHBIX ClIy4aWHbIX BeaW4MH. [loHATHME O MIIOTHOCTH
CIIy4aliHbIE BETNUNHBI pacnpeneneHus. 3ajaud, NPUBOAAIIME K HOPMalbHOMY pacnpeaeneHuto. llonsatue o
(pactpenenenust) HOPMaJIbHOM paclpeieIeHuI
Hopmanbsnoe Kountpoabnas padora no remam paszena 7 1
pacnpeneneHue
CAMOCTOATEJIBHBIE PABOTBI 10
[ToaroToBka K yCTHOMY MJIM MIHCBMEHHOMY OIPOCY MO Y4EOHUKY, KOHCIIEKTaM, HHTEPHET-PEeCypCaM. 8
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[ToaroroBka coobmienus Ha Temy «IIpuMeHeHne UHTerpasa B 3a1a4 NpodecCHOHaIbHOM HAIIPABIEHHOCTH 2

KoucyabTanus 1
IIpomexyTounas arrecranus (IK3amMeH)
Bcero: | 236
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3. Yc/10BHs peajin3auu NporpaMMsbl 0011eo0pa3oBaTe/ibHOTO MpeaMeTa

3.1. lnsa peanu3anuu nmporpaMmbl nmpeaMeTa A0JKHbI ObITh MPeIyCMOTPEHbI
cJieaylolIue crenuajibHble MOMelleHHs
Peanuzarus IpOrpaMMBl  TMpeAMeTa TpeOyeT Haauuusg Y4eOHOro KaOWHeTa
MaTEMAaTHKH.
O6opynoBaHue yueOHOro KaOMHETA:
- TOCAJI0YHBIC MECTA IO KOJUYECTBY O0YJArOIINXCS;

- pabouee MeCTO IpernoIaBaTers;

- KOMIUIEKT y4eOHO-HATJISTHBIX TIOCOOHIA;

- KOMIUIEKT 3JI€KTPOHHBIX BH/IEOMATEPUAIIOB;

- 3a/1aHMS 711 KOHTPOJIBHBIX padoT;

- Ipo(heccroHaIbHO OPUEHTUPOBAHHBIE 3a/1aHUS;
- MaTepualbl 3K3aMEeHa.

TexHuueckue cpecTBa OOy4YECHHUS:

- IEPCOHATBHBIN KOMITHIOTEP C JIMIICH3HOHHBIM IIPOTPAMMHBIM 00CCIICUCHHEM:;
- IPOEKTOP € IKPAHOM.

3.2. UndopmannoHHoe odecriedeHne peain3anuu NporpaMmmbl

1. Jlns peanuzanuu nporpaMmbl OMOIMOTEYHBIN (HOH 00pa3oBaTEIbHON
OpraHu3alMK JIOJDKEH UMETh TeYaTHBIC U/UITH AJIEKTPOHHBIE 00pa30BaTeIbHbIE U
UH(OPMAITMOHHBIE PECYPChI, PEKOMEHIOBAaHHBIE VISl HCTIOIB30BAHUS B
o0pa3oBaTeNbHOM TpoIIecce, He CTapIie MATH JIET C MOMEHTA M3/IaHuUS.

2. PexomMeHnyeMple TiedaTHbIC W3IaHUSI 10 PeaTi3aIiii 00Ieo0pa3oBaTeILHOTO
MpeaMETa MPEACTaBICHBI B METOAUYECKUX PEKOMEHIAINSX IO OpraHU3alun
oOyJeHHUS.
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4. KOHTPOJIb U OlIeHKA Pe3yJ1bTATOB 0CBOCHUs 00111e00pa30BaTEeIbHOIO

npeaMeTa

KoHTpob U OneHKa pe3ysibTaToB OCBOEHUS 001e00pa30BaATEIbHOTO IPEIMETA

pPacKphIBAlOTCS  4epe3

IMpCAMCTHLIC

pe3yJIbTaTHhl,

HaIpaBJICHHLIC Ha

dbopmupoBaHre oOMMX W TPOo(ECCHOHATHHBIX KOMIIETEHIIMA MO pasaenaMm u

TCMaM COACPIKAHUA y‘{€6HOFO Martcpualia.

Oo6masi/npodeccuoHanbHast Pasznen/Tema Tun OLIEHOYHBIX
KOMTIeTEHIIUs MEepONpHUSITHS
OK 01. Beibupath crmocoOsr Tema 1.1, 1.2[T-0/c2, 1.3, | TecrupoBanue

peleHHs 3a1a4
npoQecCHOHAIbHON
JESITeIbHOCTH TPUMEHUTEIIHHO
K pa3JIMYHbIM KOHTCKCTaM

1.411-o/c, 1.5I1-0/c, 1.6.
Temer 2.1- 2.7, 2.8 IT-o/c,
2.9.

Temer 3.1 - 3.5, 3.6I1-0/c,
3.7.

Temser 4.1 - 4.4, 4.5I1-0/c,
4.6.

YcTHbI onpoc
MaTteMaTU4eCKU JUKTAHT
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabor

KonrponsHas pabora
Brimonnenue 3aganuii

Temsr 5.1, 5.2, 5.311-0o/c, | mpOMEXyTOYHOI
5,4, 5.5I1-o/c, 5.6. aTTeCTalUU
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temsr 7.1, 7.2, 7.3I1-0/c,
74-717.

OK 02. Ucnonws30Bath Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

COBPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a M UHTEePIpETaIn
uHpopManuy,

1 UTHPOpPMAIMOHHBIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 MpoeCcCHOHATIBHON

1.411-o/c, 1.5I1-o/c, 1.6.
Temsr 2.1- 2.7, 2.8 11-o/c,
2.9.

Temsr 3.1 - 3.5, 3.611-o/c,
3.7.

Temsr 4.1 - 4.4, 4.511-o/c,

YCTHBIN onpoc
MaremaTdecKkui JTUKTAHT
IIpencraBnenue
pe3yJbTaTOB MPAKTUYECKHUX
pabot

KonTponbhas padota

JIeITeIIbHOCTH 4.6. Brimonuenue 3aganuii
Temsr 5.1, 5.2, 5.3[1-0/c, | mpoMeXyTOYHOI
5,4, 5.511-0/c, 5.6. aTTecTaluu
Temsr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temur 7.1, 7.2, 7.311-0/c,
1.4-71.7
OK 03. IimanupoBaTh Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

U peaJin30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOe

U INYHOCTHOE PA3BHUTHE,
HNpEeaIPUHUMATENBCKYIO
JeSITeTbHOCTD

B nipodeccuoHanbHOM chepe,
UCIIOJIb30BATh 3HAHMS

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.611-0/c,
3.7.

Temur 4.1 - 4.4, 4.511-0/c,
4.6.

YcTHBIN onpoc
MaremaTndeckuii TUKTAHT
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabot

KonTponbhas pabora
Brimonnenue 3aganui
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1o (UHAHCOBOM TPAaMOTHOCTH Temer 6.1 - 6.5, 6.6I1-0/c, | TpPOMEKYTOUHOI
B Pa3JIMYHBIX KU3HEHHBIX 6.7-6.9. aTTecTaluu
CUTYalHSIX Temnr 7.1, 7.2, 7.311-0/c,

74-7.7
OK 04. 3ddexTuBHO Tema 1.1, 1.2IT-o/c, 1.3, | TecrupoBanue

B3aMMO/ICHICTBOBATh U PabOTaTh
B KOJUICKTUBE U KOMaH/E

1.4I1-o/c, 1.5I1-0/c, 1.6.
Temur 4.1 - 4.4, 4.511-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.5I1-0/c, 5.6.

Temnr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.

YerHbli onpoc
MareMaTH4ecKuil TUKTAHT
IIpencrasnenue
PE3YyIBTATOB MPAKTUIECKUX
pabot

Kontposbhas padota
Brimmonuenue 3aganui

Temer 7.1, 7.2, 7.3[1-0/c, | TpOMEKyTOYHOI
14-7.7 aTTecTanuu
OK 05. OcymecTBiATh yCTHYIO Tema 1.1, 1.2[I-o/c, 1.3, | TectupoBanue

U MNCbMCHHYIO KOMMYHHWKAIUIO
Ha roCy1apCTBCHHOM S3BbIKC

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 IT-o/c,

VYerHbli onpoc
MareMaTnyeCcKU JUKTAHT

Poccuiickoit ®enepanun 2.9. [IpencraBnenue
C Y4ETOM 0COOEHHOCTEMH Temsr 3.1 - 3.5, 3.6I1-0/c, | pe3ynbTaTOB MPaKTUUECKUX
COLIMAIBHOTO 3.7. pabot
U KyJIbTYPHOTO KOHTEKCTa Temsl 4.1 - 4.4, 4.511-0/c, | KonTponbHas pabota
4.6. Brimonnenue 3aganuit
Temsr 5.1, 5.2, 5.311-0/c, | mpoMexyTOUHOI
5,4, 5.5I1-o/c, 5.6 aTTeCTalU
OK 06. ITposiBnsiTe Tpaknancko- | Tema 1.1, 1.2I1-o/c, 1.3, | TectupoBanue

MATPUOTHIECKYIO TTO3UITUIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
MOBEJCHUE HAa OCHOBE
TPaIULIUOHHBIX
00I1IeYeIOBEYCCKUX IIEHHOCTEM,
B TOM YHCIIE C Y4ETOM

1.411-o/c, 1.5I1-0/c, 1.6.
Temur 2.1- 2.7, 2.8 IT-o/c,
2.9.

Temur 4.1 - 4.4, 4.5I1-0/c,
4.6.

Temsr 5.1, 5.2, 5.3I1-o/c,

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
[IpencraBnenue
pEe3yIbTAaTOB MPAKTUUECKUX
pabor

KonTponbnas pabota

rapMOHH3AIIUN 5.4, 5.5I1-o/c, 5.6. Brinonnenue 3aganuii
MEKHAIMOHAJIbHBIX Temsr 7.1, 7.2, 7.3I1-o/c, | mpoMexyTOUHOI

Y MEXPEJIUTUO3HBIX OTHOIIeHUH, | 7.4 - 7.7 aTTecTanuu
MPUMEHSITh CTaHAAPTHI

AHTUKOPPYIIIMOHHOTO

MMOBEIACHMS

OK 07. CopeticTBOBaThH Tema 1.1, 1.2IT-o/c, 1.3, | TectupoBanue

COXPAHEHHUIO OKPYKaroLen
Cpebl, pecypcocOepekeHuIo,
MPUMEHSATH 3HAHUS

00 M3MCHEHNH KJIUMAaTa,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JIEUCTBOBATH B YPE3BbIUYAMHBIX

1.411-o/c, 1.5I1-o/c, 1.6.
Temur 2.1- 2.7, 2.8 II-o/c,
2.9.

Temur 3.1 - 3.5, 3.611-0/c,
3.7.

Temur 5.1, 5.2, 5.3II-o/c,
5,4, 5.5I1-0/c, 5.6.

YeTHBIN onpoc
MaremaTndecKkuii TUKTAHT
[IpencraBnenue
pe3yJIbTaTOB MPAKTUYECKHUX
pabot

KonTponbnas pabora
Brimonnenue 3aganui

CUTYaIUAX Temsl 6.1 - 6.5, 6.6I1-0/c, | mpoMexyTOUHOI
6.7-6.9 aTTecTaluu
ITK3.3 BeiOupath u Temsr 1.411-o\c, 2.8 TT-o\c, | TectupoBanue

00pabaThIBaTh Ka4eCTBEHHOE
CBIPBE JIJISl TIPUTOTOBJICHHUS
MUIIA U HATUTKOB CPEIHEH
CJIOXKHOCTH C YI€TOM HX

3.6 II-o\c, 4.5 II-o\c, 5.5
IT-o\c, 6.6 TT-o\c, 7.3 TI-o\c

YcTHBIN onpoc
MaremaTndeckuii TUKTAHT
[IpencraBnenue
pE3yJIbTaTOB MPAKTUYECKHUX
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SHEPreTUYECKON IEHHOCTH.

pabor

KonrponsHas padora
Brinmonuenue 3aganui
IIPOMEKYTOUYHON
aTTecTaluu
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