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1. O0mas xapakTepucTHKA NPUMEPHOH padoyeii MPporpaMMsbl
o0mmeodpasoBareabHoil Aucuumianibl O0.07 MaremaTuka

1.1. Mecro  AMCUMIUIMHBI B CTPYKTYpe  npogecCHOHAJIbHOU
oOpa3oBareabHoii nporpammsbl CIIO:

O6meobpazoBarensHas nucuuruinHa OJ1.07 MaTtemartuka siBiisieTcst 00s13aTeNIbHON
4acThl0  00Ie00pa30BaTeIbHOIO 1HMKJIa 00pa3oBaTeIbHOM MPOrpaMMbl B
cootBeTcTBUM ¢ PI'OC no cneumnansHoct 43.02.15 IToBapckoe U KOHIUTEPCKOE
JEeN0.

1.2. Hesu u muiaHupyemble pe3yJibTaThl 0CBOEHUS JUCIUNJINHBI:

1.2.1. Leab AucCUMMIAHBI

Conepxanue mporpammbl  oOmieoOpazoBarenbHol  aucuumiuael  OJ1.07
MaremMaTtvka HampaBJI€HO Ha JIOCTHKEHUE PE3yJNbTaTOB €€ M3YYCHHUs B
cootBercTBUM C TpeboBanusiMu PI'OC COO c¢ yderom mpodeccruoHambHON
HarpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanumpyemble pe3yJbTaThbl OCBOCHUS  001Ie00pa3oBaTeJIbHOM
aucuumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3Hauenne qucruiuinHa umeeT npu GopmupoBanuu u pazsutuu OK u [TK



IlnanupyemMble pe3yJibTaTbl 0Gy4YeHUA

0061e KOMNETEHIIUHU
Oo6mue!? AucuunavHapHble?

OK 01. Beibupats cioco6sl | JIMuHOCTHBIE pe3yNbTaThl JODKHBI  OTpPaXKaTh
pereHus 3aaa4 B YaCTH: TPYJOBOTO BOCIIMTAHUS:
npodeccHoRambHOf - TOTOBHOCTb K TpPYyAY, OCO3HaHHE LEHHOCTU
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K AaKTHUBHOM  JAESITEIBbHOCTHU

[1P61. Bnanenue MeTonaMH J0Ka3aTeNbCTB, aJrOpUTMaMH
pelieHus 3axad; yMeHue (GOpMyNIMpOBATH OMNPEIENICHUs,
AKCHOMBI

U TEOpPEMBI, NPUMEHATH MX, MPOBOAUTH JOKAa3aTeJIbHbIE
paccykIeHMs B XOJ€ pELICHU 3a1ay4;

MEATCIbHOCTH IPUMECHUTCIIBHO

i€ PAsIIAHBIM KOHTEKCTaM TEXHOJIOTMYECKOU u COLIMAIBHOU

HAIPABJIEHHOCTH, CIOCOGHOCTh MHULMHPOBATD, [1PG2. VYmeHnue onepupoBaTh MNOHSATHSAMHU: CTENEHb YHCIIA,
TTAHUPOBATE Jorapu(m 4ucia; yMEHHE BBIIOJHATh BBIYUCICHHE 3HAUCHUM
- CAMOCTOSTENbHO BLITOIHSTS Takyto | U npeoOpa3oBaHusl  BBIPAXKEHMM  CO  CTEHEHSIMH U
JEATENBHOCT gorapupmamu,  npeoOpa3zoBaHUs  JIPOOHO-paAlIMOHATBHBIX
- MHTEPEC K Pa3IMYHBIM cepam | BPIPAKCHHH;

pO(ECCUOHATILHOMN JEATENBHOCTH. I1P63. YmeHue omnepupoBaTh MHOHATUSAMH: pPALUOHAJIbHBIE,
MeranpeameTHbie PE3YJIbTAThI AOJDKHBI ( MppalliOHAIbHBIC, MOoKa3aTelIbHEBIC, CTCIICHHEBIC,
OTpaXkaTh: JOrapu(pMUUECKUe, TPUTOHOMETPUUECKUE ypPaBHEHHS WU
Osnanenue YHUBEpCAJIbHBIMU y4€OHBIMM | HEpaBEHCTBA, HX CUCTEMEL

[T0O3HABATEIbHBIMU JICHCTBUSAMMU:

a) 6a30BbIC JIOTHUECKUE ICHCTBHS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh
U aKTyaJIM3HpoBaTh MpoOIeMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBAThb  CYIIECTBEHHBIM  INPHU3HAK

[1P64. VYmenue omnepupoBaTb HNOHATUAMM:  (QYHKIHS,
HemnpepbiBHas ~ (QYHKLHWSA, NPOM3BOJHAs, IepBooOpa3Hasd,
OTNpe/IeNIeHHbI HMHTErpajl; YMEHUE HaxOJuTh IPOU3BOJHBIE
AJIEMEHTAPHBIX (PYHKLUH, UCIIONIB3YS CIPAaBOYHbIE MaTepUAIbI;
uccienoBaTh B MPOCTEHIIMX — choydyasx  (yHKIMH  Ha

1 YKa3bIBalOTCS IMYHOCTHBIE U MeTanpeaMeTHble pe3yibTaTel U3 PI'OC COO (B nocnenHel pegakuuu ot 12.08.2022) B oTryiarosibHol dopme, popMHUPyeMble
006111e06pa30BaTeNbHON AU CIUIIIMHON
2 luctunivHapHble (peAMeTHbIe) pe3yJibTaThl YKa3bIBAITCS B COOTBETCTBUU C UX MOJIHBIM nepedyHeM Bo ®T'OC COO (B nmocnegHelt pegakuuu ot 12.08.2022)



WIA OCHOBAaHHS JUIsI CPaBHEHUS, KJIacCU(DUKAIMH
H 0000IIeHH;

- ONpeAeNsATh MeTu ACSITeIbHOCTH,
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,
- BBISBIISITH 3aKOHOMEPHOCTH W TMPOTHBOPEUUS
B PACCMAaTPUBAEMBIX SIBJICHHSIX;

3aaaBaTb

- BHOCUTh KOPPEKTHBBl B  JCSTEIBHOCTD,
OLCHUBATH COOTBETCTBUC PE3YJbTATOB ULCIIAM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATETHHOCTH

0) 6a30BBIC UCCIICAOBATEIIbCKUE ACHCTBUS:

- BJIAJICTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEIBCKON
u HpOCKTHOﬁ JACATCIIbHOCTH, HaBbIKaMH
paspernieHus mpooem;

- BBIABJIIATH MPUIUHHO-CIICACTBCHHBIC CBA3U
W aKTyaJH3upOBaTh 3a/1a4y, BBIIBUTATH THUIIOTE3Y
(S5 peuicHus, HaxXoJUuTh ApPTYMCHTBI
UL JTOKa3aTelbCTBA  CBOMX  YTBEPIXKICHUH,
3a7aBaTh [apaMeTPbl U KPUTEPUH PELLICHUS;

- AQHAJM3UPOBATh IOJyUYEHHBIE B XOZAE PEUICHHUS
3aaa4yu  pe3yJIbTaThl, KPHUTHYCCKU OLICHUBAThH
UX JIOCTOBEPHOCTh, IMPOTHO3HPOBATH W3MEHEHHE
B HOBBLIX YCJIOBUAX;

paspabaThiBaTh IUIAH pEIICHUS TPOOJIEeMBI C
YUCTOM aHaln3a HUMCIOIUXCIA MaTCpUaJIbHbIX
Y HEMaTepUATBHBIX PECYPCOB;

- YMCTh NCPCHOCUTH 3HAHUA B IMO3HABATCIILHYIO
Y TIPAKTUYECKYIO 00JIACTH KHU3HEEATEILHOCTH,

- yMETb UHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUT'aThb HOBBIC nuacu,
OpPUTHHAIILHBIE TIOAXO/IBI U PEIICHUS

npejyaraTb

MOHOTOHHOCTb, HaXOAMTh HauOOoJIbIINE
U HaWMEHbIIMe 3Ha4eHWs (YHKIM; CTPOUTh Tpaduku
MHOT'OYJIEHOB C MCIOJb30BAaHUEM almapara MaTeMaTH4eCKOIro
aHaju3a; NPUMEHATh MPOU3BOAHYIO IMPU PEIICHUM 3a]1a4
Ha JIBUKEHHUE; peIlaTh NPaKTHUKO-OPUEHTUPOBAHHBIE 3aJaud
Ha HauOoyblllMe W HAMMEHbIINE 3HAYCHHS, Ha HaXOXKICHHE
IyTH, CKOPOCTH U YCKOPEHUS;

[IP65. VYmeHue omepupoBaTh NOHATHSIMU: paldOHATbHAsS
¢GbyHKIMA, TOKa3aTenbHas (YHKIUSA, cTeneHHas (QyHKIus,
norapupmMuueckas QyHKIUS, TPUTOHOMETPpHUECKHE (PYHKIINH,
oOpatHble (DYHKIMM; YMEHHE CTPOUTHh TpapUKH H3yYEHHBIX
(bYHKIMHA, NCTIONB30BaTh rpaMKH MPH U3YYEHUH IPOIECCOB U
3aBUCUMOCTEH, MpHU pELIeHUH 3a7ady M3 JPYrux Yy4eOHbBIX
OpeAMETOB W 3aJad W3 pEalbHOW JKU3HM; BBIPAXKATh
(hopMynIamMu 3aBUCUMOCTH MEX1y BETUUNHAMH;

[1PG6. YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IIPOLIEHTHI, JOJH U YacTH, Ha JBMKEHUE, paldoTy,
CTOMMOCTh TOBAapOB M YCIYI, HAJOTH, 3aJa4d W3 O00IacTH
yIpaBJIeHUs JIMYHBIMU U CEMEUHBIMU (PUHAHCAMHU); COCTABIIATh
BBIDQKCHUS, YPABHEHHUS, HEPABEHCTBA W HX CHCTEMBI IIO
YCIOBHUIO 3aJlaud, HCCIEA0BaTh IOJYYEHHOE pELICHHE M
OLIEHUBATh MPABJIOTIOI00HOCTD PE3YIIbTATOB;

[TP67.YMmenue ONepUpOBaATH MIOHATUSIMH: cpenHee
apudmernueckoe, MeauaHa, HAUOOJNbINEE M HAaUMEHBIICE
3HAueHUs, pa3Max, IUCIepCHUsi, CTaHJApTHOE OTKJIOHEHHUE

YUCJIOBOrO Ha0Opa; yMEHHUE U3BJIEKaTh, WHTEPIPETUPOBATH
uHbOpMaIMIO, IPECTABICHHYIO B TabIuIaxX, Ha JTuarpaMmmax,
rpadukax, OTPa)kaloIIyH CBOWCTBA peajbHBIX MPOIECCOB U
SBJICHUH; MPEACTABIATh HHPOPMAIMIO C TTOMOIIbIO TaOIHIl U
JMarpaMm; UCCJIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIe
C TpUMEHEHHEeM TIpad@UYecKUX METOJOB M AIIEKTPOHHBIX
CPECTB;




I1P68. YMenue omepupoBaTh MOHATUSAMHU: CIYYalHBIA OIBIT
U CiIy4ailHOe COOBITHE, BEPOSATHOCTH CIIYYalHOTO COOBITHS;
YMEHUE  BBIYHMCIATH  BEPOSATHOCTH C  HCIOJIb30BaHUEM
rpau4ecKuXx METOJIOB; NPUMEHATb (OPMYJbl CIIOKEHHUS U
YMHOXKEHUSI ~ BEPOSTHOCTEH, KOMOWMHATOpHbIE (aKTbl H
GopMynBbl TpU pELIEHWH 3a/ad; OLEHUBAThb BEPOSITHOCTU
peanbHbIX COOBITHI; 3HAaKOMCTBO
CO CIy4YallHbIMM BEJIMYMHAMH; YMEHHE IMPHUBOAUTH MPUMEPHI
NpPOSIBJICHUST  3aKOHa  OOJBIIMX YHCET B  MPHUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

I1P69. Ymenue omnepupoBaTh MOHATUSMH: TOUKa, MpsAMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod,
CKpELIUBAOIINECS IIpsIMBIE, [apajuIeIbHOCTh u
MEPIEHIUKYIIPHOCTD MPSMBIX

U IUIOCKOCTEH, Yroja MEXIy NpsSMBIMH, Yroj MEXIy NpsSMOM
U IUIOCKOCTBIO, YIoJl MEXJy IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKM JO IUIOCKOCTH, PACCTOSSHUE MEXAY IPAMbIMU,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE HCIOJB30BaTh MPU
peLIeHUH 3aJa4 U3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH;
yYMEHHE OLICHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

[TP610. YMeHune omepupoBaTh MOHATHSMU: MHOTOTPAHHHK,
CEYEHHE MHOTOIpaHHUKa, KyO, MapajieNenumne], mpusmMa,
nupaMuga, Qurypa M TMOBEPXHOCTh BpalICHUs, LUIHHID,
KOHYC, Imap, chepa, cedeHus! (pUrypbl BpalieHHs, TUIOCKOCTb,
Kacaromasicis  cheppl, UMIMHApPA, KOHYyca,  IUIOLIAJb
MOBEPXHOCTU TNUPAMUJBI, TMPU3MBI, KOHycCa, IHJIUHJIpA,

TIOMIAH chepsnl, o0beM KyO0a, MPSIMOYTOJIBHOTO
napajuieNienurea, MUPaMUIbl, MPHU3MBL, MIIUHApPA, KOHYCA,
nrapa; YMCHHUE n300paxkaTh MHOTOTPaHHUKHU

U NOBEPXHOCTH BPAILLEHHUsI, UX CEUYECHHs OT PYKH, C TIOMOIIBIO
YEPTEIKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; yYMEHUE
pacro3HaBaTh  CHMMETPHUIO B IPOCTPAHCTBE,  yMEHHUE




Ppacrio3HaBaThb MPaBUJIbHBIC MHOTOTPAHHUKHA

[IP611 VYmMmeHue omepupoBaTh TMOHATHUAMH: JIBHIKEHUE
B IPOCTPAHCTBE, TMOAO0OHBIE (UIypel B MPOCTPAHCTBE;
WCMOJIb30BaTh OTHOIIEHWE IUIOMIAAEH TOBEPXHOCTEH U

00BbEMOB MOAOOHBIX (PUTYp TPU PELICHUH 33/1aY;

[IPG12. VYMeHue BBIYUCIATH TE€OMETPUUYECKUE BEITUUMHBI
(n1mHa, yroj, miom@anb, o0bEM, IUIOMIAJb IOBEPXHOCTH),
HCIIOJIb3YSl U3YUYEHHbIE (OPMYJIBI U METOIBI;

[TP613. VYmenue omepupoBaTh MOHATHAMH: MPSIMOYTOIbHAsS
cHUCTEeMa KOOPAMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaJspHOE MPOU3BEJIEHUE, YIOJ MEXIY BEKTOpamH,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCJIO; HAXOAUTh
C TOMOIIBI0 HU3YYEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSTHUE MEXK]TY ABYMs TOUKAMH;

[IP614. Ymenue BbIOMpATh MOIXOIANIUN W3YYEHHBIM METO
JUTSL pelIeHUs 3aJja4M, pacro3HaBaTh MaTeMaTuueckue (paxTwl
U MaTeMaTHYeCKHe MOJENIU B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B MCKYCCTBE; YMEHHME NPHUBOAUTH HPUMEPHI
MAaTEMAaTUYECKUX  OTKPBITUH  POCCUMCKOM W MHUPOBOM
MaTeMaTU4ECKOW HAYKU

OK 02. Mcnonp3oBath
COBpPEMEHHBIE CpPE/ICTBA
MO¥CKa, aHaIn3a U
MHTEpIIpeTalny HHHOPMAIIUH,
11 ”HPOpPMALIMOHHBIE
TEXHOJIOTHH JIJIs1 BHITIOJTHCHUS
3asad mpodeccuoHanTbHON

e TEIbHOCTH

B o6nactu HECHHOCTHU HAYYHOI'O ITO3HAHMA:

-c(hopMUPOBAaHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKd U OOIIECTBEHHON MPAKTHUKH,
OCHOBAHHOT'O Ha Jaore KyJIbTYD,

CIIOCOOCTBYIOILIEIO OCO3HAHMIO CBOETO MECTa B
[OJIMKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE $I3BIKOBOM M YHMTATEIbCKOM
KyJIbTYpbl KaK CpEACTBAa B3aUMOJCHCTBHUS MEXIY]
ITIOZIBMU ¥ TIO3HAHUST MUDPA;

[IP61. Bnamenme MeTomamMu JOKa3aTelIbCTB, aIrOpPUTMaMU
pemieHust 3agad; yMeHue (HOpMyIUpPOBATh OIpPENeNIeHus,
AKCHOMBI

nu TeOpeMBI, HpI/IMeH}ITB Hux, HpOBOI[I/ITL JOKA3aTCJIIbHBIC
paccyXJIeHHs B XOJI€ PEIICHUs 3a/1a4;

I1P62. YmMmeHue omnepupoBaTh MOHATUAMU: CTENEHb 4YHCIA,
jgorapum yucia; yMEHUE BBIIOJIHATH BHIYMCIECHUE 3HAYEHUI

U 1npeoOpa3oBaHHsl  BBIPAKEHUH €O  CTENEHSIMU U
norapupmMamu,  mpeoOpa3oBaHUs  APOOHO-pAlMOHATBHBIX
BBIPAXKEHUI;

I1PG3. VYmeHue omepupoBaTh MOHSITHSIMH: PAIOHAIBHBIE,




- OCO3HaHHMC ICHHOCTHU HaYIIHOﬁ JACATCIIBHOCTH,

TOTOBHOCTD OCYIIECTBIISATh MIPOCKTHYIO "
MICCIIEIOBATENBCKYIO EATEIbHOCTh MHAUBHIYyaIbHO
1 B TpyIIIIE.

OBnaseHue YHUBEPCATBbHBIMU

[M03HABATEIbHBIMU ACHCTBUSIMU:

y4eOHBIMH

B) paboTta ¢ nHpOopMaIuei:

- BJIAACTb HaBBbIKaMH IIOJIYUCHUA I/IH(l)OpMaIII/II/I n3
MCTOYHHNKOB Pa3HbIX THUIIOB, CaMOCTOATECIIBHO
OCYIIECTBIIATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U
MHTEPIIPETANI0 HHPOPMAIIMU PAa3IUYHBIX BHIOB U
(bopM TpeicTaBICHNUS;

- co3/laBaTh TEKCThl B PAa3IUYHBIX (opmarax ¢

yUeTOM Ha3HaueHus HHQOpMalMu U IEJIEBOH

QyTUTOpUH,  BBIOWpas  ONTUMAIbHYIO  (opMy
[IPEACTABICHUS U BU3YaJIU3aLNH;

- OLEHHMBATb  JOCTOBEPHOCTb,  JIETUTUMHOCTH
MHpOpMALlUK, €€ COOTBETCTBUE IPABOBBIM MU

MOPAJIbHO-3TUYCCKUM HOPMaM;
- HUCIOJIb30BaTh CpCACTBa I/IH(I)OpMaI_II/IOHHBIX bal

[KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peuicHun
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX H
OpraHW3aIllMOHHBIX  33aJad ¢  COOJIIoJIeHUEM|
TpeOOBaHUIl SPrOHOMHKH, TEXHHUKH O€30TacHOCTH,
TUTHCHBI,  PECypCOCOCpEKEHUs,  TPABOBBIX |
PTUYECKUX  HOpPM, HOpPM  HH(OPMAIMOHHOMN
0C30I1aCHOCTH;

- BJIAACTb HABBIKAMM pacCliO3HABaHWA W 3alllUThI

mHpopManuy, HWHOOPMAITMOHHONW  OE30MaCHOCTH

UppalroHaIbHbIE, noKa3aTesbHbIEe, CTETICHHBIE,
JOTapU(PMHUUECKUE, TPUTOHOMETPHUYCCKUE  ypPABHCHHS |
HEpaBEHCTBA, UX CHCTEMBI;

[IP64. VYmenuwe omepupoBaTh MNOHATUAMH:  (PYHKIHUSA,
HemnpepbiBHass ~ (QYHKLWSA, MPOM3BOJHAs, IepBooOpa3Hasd,

ONPENIETCHHBIM HHTErpaJl; yMEHUE HAXOAUTh IPOU3BOJHBIE
3JIEMEHTAPHBIX (PYHKLUH, UCIIONIB3YS CHPABOYHBIE MaTEpUAIIbI;
uccienoBaTh B MpOCTEHIIMX — choydasx  (QyHKIMH  Ha
MOHOTOHHOCTB, HaXOAWTh HauOoJbIINe
U HauMeHbIIME 3HayeHUs QYHKOUE; CTpouTh rpaduxu
MHOTOYJIEHOB C HCIIOJIBb30BaHUEM arapara MaTeéMaTH4eCKOro
aHaJIu3a; NPUMEHATh IPOU3BOAHYIO IIPU PEIICHUM 3a]1a4
Ha JIBWJKEHHUE; pellaTb IPaKTUKO-OPUEHTHPOBAHHBIE 3alayu
Ha HauOOJbIIMEe W HAUMEHbBIINE 3HAUEHUS, HAa HAXOXKJIECHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[IP65. VYmeHue omnepupoBaTh NOHATHSIMU: paldOHATbHAS
¢GyHKUMA, nNOKa3aTenbHas (YHKUUSA, CTeneHHas (QyHKIus,
norapupmuueckas GyHKUIUS, TPUTOHOMETpUUECKHE (YyHKIUHU,
oOpatHble (DYHKIMM; YMEHHME CTPOUTHh TpapUKH H3yYEHHBIX
(yHKIUH, UCIIONIB30BATh IPAPUKHU MIPU U3YUEHUHU MPOLIECCOB U
3aBUCUMOCTEH, MpU pELIeHUH 3a7ady M3 JPYrux ydeOHbIX
MpeIMEeTOB M 3aJad W3 peallbHOM JKU3HHU; BbIpaXaThb
(hopMynIamMM 3aBUCUMOCTH MEX/y BeTUUNHAMU;

[1PG6. YMeHue pemaTb TEKCTOBBIE 3aJauM Pa3HbIX TUIOB (B
TOM YHCIIC Ha IPOLEHTHI, IO ¥ YacTH, Ha IBH)KEHHE, paboTy,
CTOMMOCTh TOBAapOB M YCIYI, HaJOTH, 3aJaud M3 001acTH
YIIPaBJICHUS JINYHBIMU M CEMEHHBIMH (PMHAHCAMM); COCTABIISATh
BBIPQKEHUS, YPAaBHEHHUS, HEPABEHCTBA W HUX CHCTEMBI IO
YCIOBUIO 3aJa4yd, WCCIENOBATh IMOJYYEHHOE pEeLIeHHE WU
OLIEHUBATH MPABIOTIOI00HOCTD PE3YIIHTATOB;

[1P67.  Ymenue
apudMeTHIEeCcKOoe,

ONEepUPOBaTh  MOHATUSMH:  CpeIHee
MeJMaHa, HauOoJbllIee W HaUMEHbIIEe




VMIMYHOCTH

3Ha4YCHMs, pa3Mmax, JUCHEPCHUs, CTAHAAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
UH(POPMALIMIO, TIPEICTABICHHYIO B TaOJIHIIaX, HA TUarpaMMax,
rpadukax, OTpa)kalollyl0 CBOMCTBAa peajbHBIX MPOILECCOB U
SBJICHHI; TPEACTaBIATh MHPOPMAILIUIO C TIOMOLIBIO TAOIHUI] U
JUarpaMm; UCCIEeI0BaTh CTATUCTUYECKHUE IaHHbIE, B TOM YHCIIE
C TpPUMEHEHHEM TIpadUUECKUX METOJOB M 3IIEKTPOHHBIX
CPEJCTB;

I1P68. YMenue omepupoBaTh MOHATUSAMHU: CIYYalHBIA OINBIT
U CiIy4ailHO€ COOBITHE, BEPOSATHOCTH CIIYYalHOTO COOBITHS;
YMEHUE  BBIYHMCIATH  BEPOSATHOCTH C  HCIOJIb30BAaHUEM
rpau4ecKux METOJIOB; NMPUMEHATb (OPMYJbl CIIOKEHHUS U
YMHOXKEHUSI ~ BEPOSTHOCTEH, KOMOWHATOpHbIE (aKTbl H
(dopMynBbl TpU pELIEHUWH 3a/ad; OLEHUBATh BEPOSITHOCTU
peanbHbIX COOBITHIA; 3HAaKOMCTBO
CO CIy4YallHbIMM BEJIMYMHAMH; YMEHHE IMPHUBOAUTH MPUMEPHI
NpPOSIBJICHUST  3aKOHa  OOJBIIMX YHCET B  MPHUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSX;

I1P69. Ymenue omnepupoBaTh MOHATUSMH: TOYKa, MpsAMasd,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod,
CKpELIUBAOIINECS IIpsIMBIE, [apajuIeIbHOCTh u
MEPIEHIUKYISIPHOCTD MPSMBIX

U IUIOCKOCTEH, Yroja MEXIy NPsSMBIMH, Yroj MEXIy NpsSMOM
U IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTAMH, PAaCCTOSHHE OT
TOUYKH

JI0 IIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH, PacCTOSHUE
MEXAY IUIOCKOCTAMHU; YMEHHE MCIIONb30BaTh IPHU PELIEHUU
3a/1a4 U3y4eHHble (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIETO0 MUPA;

[IP6G10. VYwmenue onepupoBaTh MOHATUSMU: MHOTOTPaHHUK,
CeYCHWE MHOTOTPaHHUKA, Ky0O, Napaulelenurnes, npu3Ma,
nupamMmuia, Qurypa W TMOBEpXHOCTh BpAlCHHS, ITHIHHID,




KOHYcC, Imap, chepa, cedeHusi (pUrypsl BpalieHHs, TUIOCKOCTb,
Kacaromasicss  cepbl, IWIMHApPA, KOHyca,  IUIOMIANb
MOBEPXHOCTH MMHUPAMUJBI, TPHU3MBL, KOHyCa, IWIHHJIPA,
TIOMIAH chepsl, obbeM KyO0a, MPSIMOYTOJIBHOTO
napajuieNienure1a, MUPaMUIbl, MPHU3MBL, MIIUHAPA, KOHYCA,
nrapa; YMCHUE n300paxkaTh MHOTOTPaHHUKHU
Y TIOBEPXHOCTH BPAIICHHUS, UX CEUYCHHUS OT PYKH, C ITOMOIIBIO
YEepPTEIKHBIX MHCTPYMEHTOB W 3JICKTPOHHBIX CPEJICTB; YMEHHE
pacmo3HaBaTh ~CUMMETPUIO B  TPOCTPAHCTBE, YMEHUE
pacrio3HaBaTh MPaBUIbHBIC MHOTOTPAHHUKHY;

[IP611 VYmenue omepupoBaTh TMOHSATHSIMU: JBHIKEHHE
B IIPOCTPAHCTBE, TMOAOOHBIE (QUTYPHI B MPOCTPAHCTBE;
KCMOJIb30BAaTh  OTHOLICHWE IUIOMIAJAEH IOBEPXHOCTEH U
00beMOB MOA0OHBIX (PUTYD MPHU PEIICHUH 3374,

[IPG12. VYMeHuE BBIYUCIATH TEOMETPUYECKUE BEITUYMHBI
(mmuHa, yrois, miomanb, OOBEM, IUIOMIAJb IOBEPXHOCTH),
WCIIOJIB3Ysl U3YUYECHHBIE (POPMYIIBI U METO/IBI;

[IPG13. VYmenue omnepupoBaThb MNOHATUSAMHU: MPSMOYTOJIbHAast
cucTeMa KOOpJIuHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJISPHOE IPOU3BEJIECHUE, YIOJ MEXKIY BEKTOpamH,
CyMMa BEKTOPOB, NPOU3BEJICHHE BEKTOpA HA YHCIIO0; HAXOJUTh
C TIOMOIIBI0 HM3YYEHHBIX (OpPMYJI KOOPAMHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXKAY JABYMs TOUKAMU;

OK 03. IlnanupoBatb

1 peaIN30BBIBATH COOCTBEHHOE
npodeccronaabHOE

1 THYHOCTHOE Pa3BUTHE,
peANPUHUMATEIBCKYIO
NesITebHOCTh

B ipodeccnoHanbHOM chepe,
MCIIOJIb30BAThH 3HAHUSI

JInunocTHBIC PE3YJIbTATBl OOJIKHBI OTpaXXaTb
B YaCTH: JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHHSI:

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO TIOBE/ICHHS;

- CIOCOOHOCTh  OLIGHMBAaTh  CUTyallUI0 U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPAaBCTBECHHBLIC HOPMbI 1 HECHHOCTH,
- OCO3HAaHHE JHMYHOTO BKJaJa B MOCTPOCHHE
yCTOMYMBOTO OYIyIIEro;

[1P61. Brnanenwe MeTomamMH JOKa3aTENbCTB, alrOPUTMaMH
pemieHust 3agad; yMeHue (HOpMyJIUpOBaTh OIpeNeNIeHus,
AKCHOMBI

U TEOpEeMBbl, NPUMEHATh WX, IPOBOAUTH JOKa3aTelIbHbIE
paccyKJIeHHs B XOZ€ PELICHU 3a1a4;

[IP64. VYmenue omepupoBaTh MNOHATUAMH:  (PYHKIHSA,
HenpepbiBHas  (QYHKLHWS, MNPOM3BOJHAs, IepBooOpa3Hasd,
OTIpPENICICHHBI WHTETpajl; YMEHHWE HaXOAWUTh MPOU3BOJHBIC




[0 IPaBOBOM M (PMHAHCOBOK
PaMOTHOCTH B Pa3IMYHBIX
PKM3HEHHBIX CUTYaIHIX

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJMUTEIISAM
W (WIM) IpyruM 4jieHaM CEMbH, CO3JaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO TMPUHSITHS IIEHHOCTEH
CEMEMHOI KU3HU B COOTBETCTBUM C TPAAUIUIMHU
HaponoB Poccuu;
MeranpeameTHbIe
OTpaXKaTh:
OByazieHue yHUBEPCAIBHBIMU PETYISATUBHBIMU
JIICHCTBUSAMHU:

a) CaMOOpTaHMU3AITHUS:

- CaMOCTOATEIBHO
M03HABATEJILHYIO

PE3YyJIbTAaThbl JOJIDKHBI

OCYIICCTBIIATh
NeSITeIIbHOCTb, BBISIBIISITh
poOJIeMBlI, CTaBUTH
u  ¢dopmyaupoBaTh  COOCTBEHHBIC  3a/la4yH
B 00pa30BaTENbHON NEATCIILHOCTH W JKU3HEHHBIX
CUTYyaIlUsX; CaMOCTOSITEIbHO COCTaBISATh IUIaH
pelIeHrusT TPOOJIEMBI € yYETOM HMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOXHOCTEH
W TPEANOYTSHWH; J1aBaTh OICHKY HOBBIM
CUTYAIIHsM;

0) CAaMOKOHTPOJIb:

UCTIOJIB30BaTh TMPHEMbI pe(ICKCHH sl OICHKH
CUTYaIliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OIICHUBaTh PHUCKA H CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHIKEHUIO;

B) SMOIIMOHAILHBIA MHTEJUIEKT, MPEAITOJIaratoii
c(hOpMHUPOBAHHOCTH:

BHYTpPCHHEH MOTHBAIHH, BKITIOYAFOTIEH
CTpEMJICHHE K JOCTHKCHHIO IIETU M YCIEeXYy,
OTNITUMH3M, UHUIIMATHBHOCTD, yYMCHHUE
JIeHiCTBOBATD, UCXO0dsa
U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAONICH CITOCOOHOCTh TOHUMATh

AJIEMEHTAPHBIX (PYHKLUH, UCIIONIB3YS CIPAaBOYHBIC MaTEpHAIIbI;
ucCleoBaTh B OpOCTeHmMX  ciayyasx  (yHKUMH  Ha
MOHOTOHHOCTb, HaXOAMTh HauOOoJIbIINE
U HauMEHbIIMe 3Ha4eHWs (YHKIM; CTPOUTh Tpaduku
MHOT'OYJIEHOB C MCIOJb30BAaHUEM almapara MaTeMaTH4eCKOro
aHaJau3a; NPUMEHATh IPOU3BOAHYIO IMPU PEIICHUM 3a]1a4
Ha JIBWKEHHUE; peIlaTh NPaKTHUKO-OPUEHTUPOBAHHBIE 3aJaud
Ha HauOoyblllie ¥ HAMMEHbIIWE 3HAYCHHS, Ha HaXOXKICHHE
IyTH, CKOPOCTH U YCKOPEHUS;

[IP65. VYmeHue omepupoBaTh MOHATHSIMU: paldOHAIbHAS
¢GbyHKIMA, TOKa3aTenbHas (YHKIUSA, cTeneHHas (QyHKIMs,
norapupmMudeckas QyHKIUS, TPUTOHOMETPpHUUECKUE (PYHKIIUH,
oOpatHble (DYHKIMHM; YMEHHE CTPOUTHh TpapUKH H3yYEHHBIX
(bYHKIMHA, NCTIONB30BaTh rpaMKH MPH U3YYEHUH IPOIECCOB U
3aBUCUMOCTEH, MpHU pELIeHUH 3a7ady M3 JPYrux Yy4eOHbIX
OpeAMETOB W 3aJad W3 pPEaTbHOM JKU3HM; BBIPAXKATh
(hopMynIamMu 3aBUCUMOCTH MEX/1y BeTUUNHAMH;

[1PG6. YMeHue pemiaTh TEKCTOBbIE 3aJauMd Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IIPOLIEHTHI, JOJH U YacTH, Ha JBMKEHUE, paldoTy,
CTOMMOCTh TOBAapOB M YCIYI, HAJOTH, 3aJa4d M3 O00IacTH
yIpaBJIeHUs JINYHBIMU U CEMEUHBIMU (PMHAHCAMU); COCTABIIATh
BBIDQKCHUS, YPAaBHEHHUS, HEPABEHCTBA W HX CHCTEMBI IIO
YCIOBHIO 3aJlaud, HCCIEA0BaTh IOJYYEHHOE pELICHHE MU
OLIEHUBATh MPABJIOTIOT00HOCTD PE3YIIbTATOB;

[IP67. VYmenwe  omepupoBaTh  TOHATHAMHU:  CpeIHEe
apudmernueckoe, MeauaHa, HAUOONbIEE M HAaUMEHBIICE
3HAueHUs, pa3Max, IUCIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE

YUCJIOBOrO Ha0Opa; yMEHHUE U3BJIEKaTh, WHTEPIPETUPOBATH
uHbOpMaIMIO, IPECTABICHHYIO B TabIuUIaX, Ha JTuarpaMmmax,
rpadukax, OTpa)kaloNIyH0 CBOWCTBA peajbHBIX MPOIECCOB M
SBJICHUH; MPEACTABIATh HHPOPMAIMIO C TTOMOIMIbIO TaOIHIl U
JMarpaMm; UCCJIEI0BATh CTATUCTUYECKHE JIAaHHbBIC, B TOM YHCIIe




SMOLMOHAJIIBHOE COCTOSIHUE IPYIUX, YYUTBIBaTh
€ro IpU  OCYIUECTBICHHMM  KOMMYHUKALIWH,
CTIIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB,

BKIFOYAarOIINX

CIIOCOOHOCTH BBICTpAaNBATh OTHOHICHUA C APYI'UMH

C TPUMCHCHHEM I‘pa(l)I/I‘-ICCKI/IX MCTOOAOB W OJCKTPOHHBIX
CpPCACTB,

[1P68. YMenue onepupoBaTh MOHATUAMU: CIyYailHBIN ONBIT U
ClIydyailHO€ COOBITHE, BEpPOSTHOCTh CIIY4allHOTO COOBITHS;

YMEHHE  BBIYUCIATH  BEPOSITHOCTH C  HMCIOJIH30BAHUEM
UTIObMY,  3a00THTBCS, IPOSABIATH HMHTEPEC Ui rpaduyecKkux METOJ0B; MPUMEHATH (OPMYJBlI CIOKEHHUS U
pa3permaTh KOHQIHKTHI YMHOXEHUS  BEPOSITHOCTEH, KOMOWHATOpHbIE (aKThl U
(GbopMyJIBI TIpH pEIIeHWH 3aJa4, OIECHUBATh BEPOSATHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO
CO CIIyYalHBIMU BEJIMYMHAMH, YMECHHE TPUBOIWTH MPHMEPHI
MPOSIBIICHUSI  3aKOHA  OONBIIMX YHUCEI B  MPUPOTHBIX
1 00IECTBEHHBIX SABJICHUSX;
OK 04. O¢pdexruBHO JIngHOCTHBIC ~ PE3y/BbTATEl JMOIDKHBI  OTPAXATh | [1pg7.  Vmenue OMEpUPOBATh  MOHSTHAMH:  CpEJIHEe
B3aMMO/ICHICTBOBATH B HacTH.  LCHHOCTH  Hay4HOro — HOSHaHWA. | o,,hvernueckoe, Meamana, HauGonblee M HAMMEHbIIEE
1 paboTaTh B KOJLUIEKTHBE OCOSHAHHC ~ HCHHOCTH HAYHHOM ACATCHBHOCTH, | syayeyyg, pasmax, AMCIEpCHs, CTAHJAPTHOE OTKIOHEHHE

1 KOMaHe

TOTOBHOCTh ~ OCYHIECTBIISAITh ~ HPOEKTHYIO |
HCCIIEI0BATENIbCKYIO JEeSITETLHOCTD
MHIIUBHUIyaJIbHO U B TPYIIIE

MerarnpenmeTHble pe3yIbTaThI JIOJKHBI
OTpaXarTh:

OBnanenue YHUBEPCAIbHBIMU

KOMMYHHMKaTUBHBIMH JEHCTBUAMMU:

0) COBMECTHasl IeITCIIbHOCTD:

- TOHMMaTh M MHCHOJb30BaTh IPEUMYILECTBA
KOMaHHOW ¥ WHANBHIYaJbHON paboThI;

- NPUHUMATh LEJIA COBMECTHOM IESITEIBHOCTH,
OpPraHMU30BbIBATh U KOOPAUHUPOBATH JIEUCTBUS IO
€€ JOCTWKCHMIO: COCTaBJIATh IUIAH JCUCTBHH,

pacnpenenarb  poJM  C  YYETOM  MHEHHUU
YYaCTHUKOB 00CYXJIaTh pe3yJbTaTbl COBMECTHOI
paboTsr;

OBJ'IaI[eHI/IC YHUBCPCAJIBbHBIMH  PCTYJISATUBHBIMHA

NIEUCTBUSIMU:

YHUCIIOBOTO Habopa; yMEHUE W3BJIEKaTb, HWHTEPIPETHPOBATH
nH(pOpMAIINIO, TIPEICTABICHHYIO B TaONIMIAX, HA AUAarpaMMax,
rpadukax, OTpa)kaloOUlyl0 CBOMCTBAa peajbHBIX MPOLECCOB U
SIBIICHUH; TPEJCTABIATh MHPOPMAIUIO C TMOMOIIBIO TaOIHIl U
JMarpaMm; UCCIIEeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIE
C NpUMEHEHHEM TIpaUYecKuX METOJOB M 3IEKTPOHHBIX
CPEJICTB;

I1P68. YMeHue onepupoBaTh MOHATUAMU: CIy4ailHbIN ONBIT U
ClIy4yailHOe COOBITHE, BEpPOSTHOCTh CIIy4ailHOTO COOBITHS;
YMEHHE  BBIYMCIIATH  BEPOSITHOCTH C  HMCIOJIb30BAaHUEM
rpaUyecKux METOJOB; MPUMEHATH (OPMYJBI CIOKEHHUS U
YMHOXKEHUSI ~ BEpOSTHOCTEH, KOMOMHATOpHblE (aKkTbl H
(¢bopMynbl TpU pEIIeHUH 3a]ad; OLEHUBAaTh BEPOATHOCTU

peanbHbIX  COOBITHH;  3HAaKOMCTBO  CO  CIy4YailHbBIMH
BEJIMYMHAMU; YMEHHUE IPUBOJIUTH IPUMEPHI IPOSBICHUS
3aKOHa O0IBIINX qyucen B MIPUPOIHBIX

n 06HI€CTBGHHI>IX SABJICHUAX




T') IpUHATHE ce€0s U APYTUX JIOJICH:

- TpUHUMATh MOTHBBI M AapryMEHTHI JIPYTHX
JOJIeH TIPU aHaJIM3e Pe3yJIbTaTOB JIEATEIbHOCTH;

- MIpU3HABaTh CBOE MPABO U MPaBO APYTHX JIOAeH
Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TIO3HUIIMU

JPYyroro 4cjioB€Ka

1IP614. Ymenme BBIOMpaTh MOIXOMANINN W3YYCHHBIA METOM I
pemieHus  3ajauu, pacro3HaBaTh MaTeMaTH4YeCKUe (haxThl
1 MaTeMaTUYECKUE MOJENIHU B IIPUPOAHBIX U OOIIECTBEHHBIX SBICHUIX,
B CKYCCTBE; yMEHHE MPUBOJUTH MPUMEPHI MAaTEMAaTHYECKUX OTKPBITUN
[POCCUICKOM 1 MUPOBOM MaTeMaTUYECKON HAYKH

OK 05. Ocy1iecTBisiTh YCTHYIO
1 TUCEMEHHYIO
KOMMYHHUKAITUIO

Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu

C Y4eTOM OCOOCHHOCTEMH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTCKCTA

JIMuyHOCTHBIE pE3yNbTaThl JOJDKHBI  OTPaXKaTh
B YaCTH: 3CTETUYECKOI'O BOCIIUTAHUA:

- SCTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas
3CTETUKY ObITa, HAy4yHOr0 M TEXHUYECKOIrO
TBOpYECTBA, CIOpPTa, TPyAa M OOLIECTBEHHBIX
OTHOIIICHMI;

- CHOCOOHOCTh BOCIPUHHMMATH Pa3IMYHBIC BUIIBI
UCKYCCTBA, TPAJAMLUU U TBOPYECTBO CBOEr0 M
APYyTUX HApOAOB, OUIYIIAaTh 3MOIMOHAIBHOE
BO3/ICHCTBUE UCKYCCTBA;

MeramnpenmeTHble pe3yJIbTaThI JIOJKHBI
OTpaXKaTh:

Osnanenue YHHUBEPCAIbHBIMU
KOMMYHUKaTUBHBIMH JE€HCTBUAMMU:

a) oOuieHue: - OCYLIECTBIATh KOMMYHUKALIUU
BO Bcex c(hepax jKU3HU;

- pacno3HaBaTh  HeBepOalbHbIE  CpEACTBa
o0lIeHusl, TMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, pacro3HaBaTh MPEANOCHIIKI
KOH(IMKTHBIX CUTYalluil U CMSAr4aTh KOHQJINKTHI,
- Pa3sBEPHYTO M JIOTMYHO U3N1araTb CBOKD TOUKY 3PEHUSA C

MCNOZ1Ib30BaHNEM A3bIKOBbIX CPEACTB

[1P61. Bnanenue MeTolaMH JI0Ka3aTeNbCTB, alrOpUTMaMH
pemieHus 3anady; yMeHue (GOpMyNIHMpOBATH OMPEIENICHUs,
AKCUOMBl U TEOPEMBI, IPUMEHATb HUX, IPOBOAUTH
JIOKa3aTeNbHBIE PACCYKICHUS B XO/€ PEIICHUS 3a/1a4;

[TPGS. YMeHue onepupoBaTh MOHATUAMU: CIyYaWHBIA OMBIT U
ClIyyailHO€ COOBITHE, BEpPOSTHOCTh CIIy4ailHOTO COOBITHS;
YMEHHME  BBIYMCIATH  BEPOSTHOCTD C  HMCHOJIb30BAaHUEM
rpadM4ecKuX METOJIOB; NPUMEHATh (OPMYJIBI CIIOKEHHUS H
YMHOXKEHUSI ~ BEPOSTHOCTEH, KOMOMHATOpHblE (aKkTbl WU
dbopMynBl TIpU  pENIeHWH 3a/ady; OICHWBATh BEPOSITHOCTU
peabHBIX COOBITHI]; 3HaKOMCTBO
CO CIy4YalHBIMU BEIWYMHAMH; YMEHHE INPUBOIUTH NPUMEPHI
OpOSIBJIEHUS]  3aKOHAa  OONBIIMX 4YHCeJ B  HPUPOAHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[IP69. VYMmeHue omepupoBaTh MNOHATHSAMHU: TOYKA, MpsMasi,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod,
CKpELIUBAOIIHNECS IpsIMBIE, [apajieJIbHOCTh u
MEPIEHIUKYIISIPHOCTD IIPSIMBIX

U IJIOCKOCTEM, YroJl MEXJy HpPSIMBIMH, YTOJI MEXIY IpPsIMOM
U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMHM, PACCTOSIHUE OT
TOYKHU

JI0 IUIOCKOCTH, DPACCTOSTHUE MEXAY INPSMbIMH, PAacCTOSHUE
MEXAY IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BaTh IPU PEIICHUU
3aa4 M3y4eHHbIe (DaKThl M TEOPEMBbl IUIAHUMETPUH; YMEHHE

OICHUBATh pasMEphI 00BEKTOB OKPYXKaroIIero Mupa,




I1P610. VYmeHue omnepupoBaTh MOHATHAMHU: MHOTOIPaHHHK,
CeueHHe MHOTOTpPaHHWKA, KyO, NapajUieNenure], Mpu3Ma,
nupampza, Qurypa M TMOBEPXHOCTh BpallleHUs, IMINHD,
KOHyC, map, cdepa, ceueHus (HUrypbl BpalleHHs, IIOCKOCTD,
Kacaromasgca  cdepbl, UWIMHApPA, KOHyca,  IUIOIIAAb
MOBEPXHOCTH IMUPAMUABI, TPU3MBI, KOHYycCa, IIHIIMHJpA,

iouiaib cdepsl, o0beM  Ky0a,  IPAMOYTOJBHOTO
napajuiesenunena, nupaMuIsl, TPU3MBL, IINHIPA, KOHYCA,
nrapa; yMEHUe u300paxkaThb MHOTOTPaHHUKHU

U MOBEPXHOCTH BPALICHMS, UX CEYECHHs OT PYKH, C IOMOILBIO
YEPTEIKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; yMEHUE
pacno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  YMEHHUE
pacrno3HaBaTh IPAaBUIbHBIE MHOTOTPAaHHUKWY;

[IPG11 VYmenue omnepupoBaTh NOHATUAMM: JIBUYKEHHUE
B IIPOCTPAaHCTBE, MOA0OHbIE (UIyppl B MPOCTPAHCTBE;
HCIIONB30BAaTh  OTHOIICHHWE IUIOIIAJEH ITOBEPXHOCTEH U
00bEeMOB MOAOOHBIX (UTYp IPU PELICHUH 33/1a4;

[IPG12. VYMeHue BBIYUCIATH TE€OMETPUUYECKUE BEITUUHMHBI
(11vHa, yroj, miom@anb, o0bEM, IUIOMIAJb IOBEPXHOCTH),
UCTIONB3YS U3y4eHHbIE (POPMYIIBI U METOJIBI;

[IP613. VYmenue omepupoBaTh MOHATHAMHU: MPSIMOYTOIbHAsS
CHUCTEMa KOOpPAMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpPa, CKaJSIPHOE NMPOU3BEJIEHUE, YIOJ MEXIy BEKTOpamH,
CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTD
C TOMOIIBI0 HU3YYEHHBIX (OPMYNl KOOPAMHATHI CEPEIUHBI
OTpe3Ka, paCCTOIHUE MEXIY ABYMS TOYKAMHU;

OK 06. ITposBasaTh

rpak JaHCKO-TIATPHOTHYECKYTO
MO3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TTOBEJICHHE

JIngHOCTHBIE pe3ynbpTaThl AOJDKHBI  OTpa)kaTh

B YaCTH:

- TPaXIaHCKOTO
TPaIUIIMOHHBIX
00II[€UETIOBEYECKUX

BOCIIMTAHUA: MMPUHATHUC
HallMOHAJIbHBIX,
TYMAaHUCTUYCCKUX )48

[1P61. Bnanenue MeronaMH J0Ka3aTeNbCTB, alrOpUTMaMH
peuieHus 3anad; yMeHue (GOpMyJIMpPOBATH OMNPEIEIICHUs,
AKCHOMBI

U TEOpEMBbI, NPUMEHATH WX, MPOBOAUTH JOKA3aTEJIbHbIC




Ha OCHOBE POCCHICKHX
ITyXOBHO-HPABCTBEHHBIX
[ICHHOCTEH, B TOM YHCJIIC
C y4€TOM TapMOHU3ALNHI
MEKHALMOHATbHBIX

1 MEXPEJIUTUO3HBIX
OTHOLLIEHUN, TPUMEHSATD
CTaH1apThl
QHTUKOPPYIIIHOHHOTO
[TOBECHUS

JEMOKPATHIECKUX [IEHHOCTEH;

-aTPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPHUYECKOMY H  TPUPOJTHOMY
HACJICIUIO, TMAMATHUKAM, TPAIUIMsIM HapOJOB
Poccun, poctmwkenwsim  Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPY/IE;
MertamnpenmeTHbIe pe3yIbTATHI JIOJDKHBI
OTpaXKaTh: OBnanenue YHUBEPCATLHBIMA
PETYJISATUBHBIMH JCHCTBUSIMH: B) SMOIIMOHATIHHBIN
WHTEILIEKT, MpEeAoaratoum
Cc(OPMHPOBAHHOCTE:
--CaMOCO3HAHHUs, BKIIIOYAIOIIETO
MOHMMAaTh CBOE OMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANpAaBICHUS PAa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e;
- CaMOperyJIHpPOBaHUS, BKJTIOYAIOIIIETO
CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTH 3a CBOE NIOBE/ICHHE,
CTIIOCOOHOCTh aJIalITUPOBATHCS K IMOIMOHAIEHBIM
W3MEHEHUSIM

Y TIPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

CIIOCOOHOCTH

- BHYTPEHHEHM  MOTHMBALlMM,  BKJIIOYAIOLICH
CTPEMIICHHE K JOCTHIXKCHUIO LEIU U YCIEXYy,
ONTUMU3M, MHULIUATUBHOCTb, yMEHHE

HeﬁCTBOBaTB, HCXO0Od U3 CBOUX BOSMO)KHOCTCﬁ;

- OMIIaTHH, BKJHO‘-IaIOH_IeI\/'I CIIOCOOHOCTH ITOHMMATh
OMOIMMOHAJIBHOC COCTOAHUC OPYTHUX, YUYUTHIBATDH
€ro npu OCYIICCTBJIICHUU KOMMYHUKAIINH,
CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKNBAHULO,

- COLIMAJIBHBIX HAaBBIKOB, BKJIIFOUAKOIIIUX

CIIOCOOHOCTH BBICTpauBaTh OTHOILLIEHUS C IPYTUMHU

ITIOAbMHU, 3a6OTI/ITLC${, IMPOSABJIATE HHTEPEC U

PacCCyxI€HHA B XOA€ PCIICHHUA 3a1a4,

[IP64. VYmenuwe omepupoBaTh MNOHATUAMH:  (DYHKIHUSA,
HemnpepbiBHass ~ (QYHKUWSA, NPOM3BOJHAs, IepBooOpa3Hasd,
OTIpPENICICHHBI WHTETpajl; yMEHHWE HAXOAWUTh MPOU3BOJHBIC
AJIEMEHTAPHBIX (PYHKLUH, UCIIONIB3YS CIPABOYHBIE MaTEpUAIIbI;
WCCIIeZIOBaTh B MPOCTEHIUX  cioy4asx (QyHKOUM  Ha
MOHOTOHHOCTb, HaXOJIUTh HauOoJbIINe
W HauMeHbIWE 3HaueHWs (QYHKIHA; CTPOUTh TpaduKu
MHOTOWIEHOB C HCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOro
aHalM3a; TPUMEHATh NPOM3BOJIHYIO MPH pPEIICHUH 33aad
Ha JBW)KEHHUE, pelaTh NPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H
Ha HaWOOJBIIME W HAUMEHBIINE 3HAYCHHS, Ha HaXOXKICHHE
MyTH, CKOPOCTH U YCKOPEHUS;

[1PG6. YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B
TOM YHCJIe Ha IIPOLIEHTHI, JJOJH U YacTH, Ha JBMKEHUE, paldoTy,
CTOMMOCTh TOBAapOB M YCIYI, HaJOTH, 3aJa4d M3 00IacTH
yIpaBJIeHUs JINYHBIMU U CEMEUHBIMU (PUHAHCAMU); COCTABIIATh
BBIDQKCHUS, YPABHEHHUS, HEPABEHCTBA W HX CHCTEMBI IIO
YCIOBHMIO 3aJlaud, HCCIEA0BaTh IOJYYEHHOE pELICHHE W
OLIEHUBATh MPABJIOTIOI00HOCTD PE3YIIbTATOB;

[IP67. VYmenwe  omepupoBaTh  TOHATHAMHU:  CpeIHEe
apudmeTrnueckoe, MeauaHa, HAUOOJNbINCe W HAaUMEHBIICE
3HAueHUs, pa3Max, IUCIepCHUs, CTaHJAPTHOE OTKJIOHEHHUE
YUCJIOBOrO Ha0Opa; yMEHHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uHbOpMaIMIO, IPECTABICHHYIO B TabIuUIaX, Ha TuarpaMmmax,
rpaduKax, OTPaKAIOUIYI0 CBOMCTBAa peabHBIX TPOLECCOB H
SBJICHUH; MPEACTABIATh HHPOPMAIMIO C TTOMOIIbIO TaOIHIl U
JMarpaMm; UCCJIeI0BaTh CTATUCTUYECKUE IaHHbIE, B TOM YHCIIe
C TpUMEHEHHEeM TIpadUYEeCKUX METOJIOB M AIIEKTPOHHBIX
CPEICTB;

[TP68. YMmenue omepupoBaTh MOHATUSIMH: CIyYaWHBIH OIBIT
U ciydaiiHOe COOBITHE, BEPOATHOCTh CIY4YalHOrO COOBITHS,




paszpemniaTh KOHMIUKTHI

YMEHHE  BBIYUCIATH  BEPOSATHOCTH C  HCIOJIB30BAHUEM
rpaduyecKkux METOJO0B; MPUMEHATH (HOPMYJBI CIOXKEHHUS U
YMHOXEHUSI  BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
(dbopMynbl TpU pEIIeHUWH 3a]ad; OLEHUBATh BEPOATHOCTH
peanbHbBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHbIMU BEJIUYMHAMH; YMEHHE MPUBOIAUTH MPUMEPHI
NPOSIBIICHUS  3aKOHA  OOJBIIMX YHCEN B  MPHUPOIHBIX
U OOIIIECTBEHHBIX SIBIICHUSX;

[1P614. VYMmenue BHIOWpaTh MOAXONANIANA W3YYCHHBIA METOJ
1T pemieHWs  3aJaud, paclo3HaBaTh MaTreMaTHyeckue (pakThl
1 MaTeMaTHYECKUE MOJENIHU B IIPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX,
B CKYCCTBE; yMEHHE MPUBOJUTH MPUMEPHI MAaTEMAaTHYECKUX OTKPBITUN
[POCCUICKOM 1 MUPOBOM MaTeMaTUYECKON HAYKH

OK 07. ConeiicTBoBaTh
COXPAHEHHUIO OKPY>Karolen
Cpelibl, pecypcocOepereHuIO,
[IPUMEHSATH 3HAHUS

00 M3MEHCHUH KJIMMATa,
[IPUHLINIIBI OEPEKITUBOTO
[TPOM3BOJCTBA, 3(PPEKTUBHO
IIeliCTBOBATH

B Upe3BbIYAITHBIX CUTYyAIUIX

JluuHOCTHBIE pe3yNbTaThl JOJKHBI OTpa)aTb
B 4aCTH: SKOJIOIMYECKOI0 BOCIIUTAHHUSA:

- AKTMBHOE HENPUATHE ACUCTBUMN, NMPHUHOCIIIUX
BpeJl OKPY KaIOLLEH Cpeae;

- YMEHHE TPOTHO3UPOBATH HEOIATrONPUSATHBIE
9KOJIOTMUYECKUE IOCIEACTBUS MPEITPUHUMAEMBIX
JNEHUCTBUN, TPEAOTBPAILATh UX;

- paciiipeHue OIbITa JEATEIBHOCTH
9KOJIOTMYECKOI HANpaBICHHOCTH;
MertanpeameTHble pE3yJIbTaThI JIOJIKHBI
OTpaXkaTh: OBnanenue YHUBEPCATbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU ACHCTBUSIMHU:

0) 6a30BbBIC UCCIIEAOBATEIbCKUE ACHCTBUS:

- pa3pabareiBaTh IUIAaH pELICHUs NPOoOJIeMBbl ¢
y4eTOM aHaju3a MUMEIOUINXCS MaTepuaIbHbIX
U HEMaTEepHUAJIbHBIX PECYPCOB;

- OCYUIECTBIISATh  II€JICHANPABICHHBIA  MOUCK
IepeHoca CpeAcTB M CHoco0oB  JecTBUA
B Mpo¢eCCHOHATBHYIO CPENY;

- YMCTh NCPCHOCUTH 3HAHUA B IO3HABATCIILHYIO

[IP61. Bnamenne wMeTomamMu 0Ka3aTelbCTB, aITOPUTMaMU
pelieHus 3agav; yMeHue (QOpMyITUpOBaTH OINpeAeNeHus,
aKCHOMBI

U TEOpEMBbl, MPUMEHSITh UX, MPOBOJUTH JOKa3aTelbHBIC
paccyXIeHHs B XOJI€ pPEIlICHUs 3a/1a4;

[IP64. VYmenue omepupoBaTh MNOHATUAMH:  (DYHKIHSA,
HempepeiBHas ~ (QyHKIMS, MPOW3BOAHASA, TEepBOOOpa3Has,
OTNpe/IeNICHHbI HMHTErpajl; YMEHUE HaxOJIUTh IPOU3BOJHBIC
9JIEMEHTAPHBIX (YHKIIUH, UCIIONB3Ys CIIPABOYHBIC MAaTEePHAIIBI,
UCCIeIoBaTh B IpOCTEHIIMX  ciaydyasx  (yHKUMH  Ha
MOHOTOHHOCTb, HAXOJIUTh HauOoJIbIINE
U HauMEHbIIMe 3Ha4YeHWs (YHKIMIA; CTPOUTh Tpaduku
MHOT'OYJICHOB C MCHOJB30BAaHUEM alllapaTta MaTeMaTHYeCKOTO
aHaJKM3a; MPUMEHATH MPOU3BOJHYIO TPU pEIICHUU 3a]ad
Ha JBWXXEHHUE; pellaTh MPAKTHUKO-OPUEHTUPOBAHHBIC 3a/1auu
Ha HauOoyblllMe U HAMMEHbIIWE 3HAYCHHs, Ha HaXOXKICHHE
IyTH, CKOPOCTU U YCKOPEHHS;

[IP65. VYmeHue omepupoBaTh MOHATHUSIMHU: paldOHATbHAS

byHKIMS, ToKa3zaTenbHass (GYHKIMS, CTENeHHas (QYHKIHS,




Y TIPAKTHYECKYIO 00IaCTH KU3HEACITSILHOCTH;
OBjnaneHrne YHUBEPCANIbHBIMU PETYISTUBHBIMU
JEUCTBUSAMMU:

0) CaMOKOHTPOJIb:

- JaBaTb OICHKY HOBBIM CUTyallUsIM, BHOCHUTDH

[KOPPCKTHUBLI B JACATCIIbHOCTD, OILICHUBATh

COOTBETCTBUC PE3YJIbTAaTOB LECIAM

aorapudmuyeckas QyHKIHs, TPUTOHOMETpUYECKHe (PYyHKIIUH,
oOpaTHble (DYHKLIHHU; YMEHHE CTPOUTh TIpaUKH H3YUEHHBIX
(GyHKIMH, UCTIONB30BaTh IpaUKU MPHU U3YYSHUHU MPOIECCOB U
3aBUCHUMOCTEH, MpU pEIIeHUH 3a7ad U3 JPYruX y4eOHBIX
OpeIMETOB W 3ajJad U3 pPEajJbHOM KU3HU; BBIPAXaTb
(hopMyamMu 3aBUCUMOCTH MEX]y BETMYHMHAMU;

[TPG6. YMeHue pemiaTh TEKCTOBBIC 3aJa4d Pa3HBIX THUIIOB (B
TOM YHCJI€ Ha MPOLIEHTHI, TOJU U YacTH, Ha IBH)KEHUE, padoTy,
CTOMMOCTh TOBapOB M YCIYI, HAaJOTH, 3aJadyd U3 oO0jacTu
yHOpaBieHUs JIUYHBIMU U CEMENHBIMU (DUHAHCAMU); COCTABIIATh
BBIPAKEHMSI, ypaBHEHUS, HEPABEHCTBA U HMX CHUCTEMBI IO
YCIIOBUIO 3aJauM, UCCIIEJIOBaTh IIOJIy4YEHHOE pEIIeHHe |
OIICHHUBATH MPABAONOI00HOCTh PE3yIbTATOB;

[TP68. Ymenue omepupoBaTh MOHATUSIMH: CIYYaWHBINA OIBIT
U cily4aiHOe COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS,
YMEHHE  BBIYUCIATH  BEPOSITHOCTH C  HMCHOJIb30BAaHUEM
rpaduuecKux METOJIOB; NPUMEHATh (OPMYJIbl CIIOKEHHUS U
YMHOXEHUSI  BEpOSITHOCTEH, KOMOMHATOpHble (aKkThl U
(dbopMynBbl TpU PpEHIEHUWH 3a/ad; OLCHUBATh BEPOSITHOCTU
peabHbIX COOBITHI; 3HaKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMH; YMEHHE IPUBOAUTH IPHUMEPHI
MPOSABJICHUSI  3aKOHAa  OOJBLIMX 4YHUCEI B  MPUPOJTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1PGY9. VYMmeHnue omnepupoBaTh MOHATUSMHU: TOYKaA, MpsmMasi,

IUIOCKOCTb, MIPOCTPAHCTBO, JBYTpaHHBIN yToJl,
CKpEIIUBAIOIINECS MpsIMBIE, napauieTbHOCTh u
HEePIEeHIUKYISIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YroJl MEXKIy IpPSIMBIMH, YTOJI MEXIY IPSIMOM
U IUIOCKOCTBIO, YTOJI MEXNAY IUIOCKOCTSMH, PAacCTOSIHHE OT
TOYKHU

JI0 IUIOCKOCTH, DPACCTOSTHUE MEXAY IPSAMBIMH, PACCTOSTHUE
MEXAY IUIOCKOCTSIMH; YMEHME HCIIOJIb30BAaTh IIPU PEIICHUHU




3a1a4 M3y4eHHbIE (DAaKThl M TEOPEMBl TUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUPA;

[1P610. VYwmeHue omnepupoBaTh MOHATHAMHU: MHOTOIPAaHHHUK,
CeueHHe MHOTOTpPAaHHWKA, KyO, NapajUieNenure], Mpu3Ma,
nupampa, Qurypa M TOBEPXHOCTh BpallleHUs, IMINHJD,
KOHyC, map, cdepa, ceueHus (HUrypbl BpalleHHs, IIOCKOCTD,
Kacaromasgca  cdepbl, OWIMHApPA, KOHyca,  IUIOIIAAb
MOBEPXHOCTH IMHUPAMUABI, TIPU3MBI, KOHycCa, IHIIMHJpA,

miouiaib cdepsl, o0beM  Ky0a,  IPAMOYTOJBHOTO
napajuiesenunea, nNupaMuIsl, TPU3MBL, IIMHIPA, KOHYCA,
nrapa; yMEHUe u300paxkaThb MHOTOTPaHHUKH

U MOBEPXHOCTH BPALICHMS, UX CEYECHHs OT PYKH, C IIOMOILBIO
YEPTEIKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; yYMEHUE
pacno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  YMEHHUE
pacrno3HaBaTh IPAaBUIbHBIE MHOTOTPAaHHUKWY;

[IPG11 VYmenue omnepupoBaTh MNOHATUAMM: JIBUKEHHUE
B IIPOCTPAHCTBE, MOA0OHbIE (UIyppl B MPOCTPAHCTBE;
HCIIONB30BAaTh  OTHOIICHHWE IUIOIIAJMEH ITOBEPXHOCTEH U
00bEeMOB MOAOOHBIX (UTYp IPU PELICHUH 3a/1a4;

[IPG12. VYMeHue BBIYUCIATH TE€OMETPUUYECKUE BEITUUHMHBI
(MHa, yroj, miom@anb, o0bEM, IUIOMIAJb IOBEPXHOCTH),
UCTIONB3YS U3yYeHHbIE (POPMYIIBI U METOJIBI;

[IP613. VYmenue omepupoBaTh MOHATHAMHU: MPSIMOYTOIbHAS
CHCTEMA KOOPAUHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIPHOE MPOU3BEIECHUE, YIOJ MEXAY BEKTOPaAMHU,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTH
C TIOMOIIBIO H3YYEHHBIX (OPMYyNI KOOPIHUHATHI CEpPEIUHBI
OTpe3Ka, paCCTOIHUE MEXIY ABYMS TOUKAMMU;

[1P614. VYwmenme BHIOMpAaTh TOAXOAAIINN HW3YYEHHBIH METO]|
ISt pelieHWs  3alauM, pacro3HaBaTh MaTeMaTU4YeCKhe  (DaKThI
1 MaTeMaTU4eCKHe MOJICNIA B MPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX,

B MCKYCCTBE; yMEHHE MPUBOIUTH IPUMEPHI MATEMaTHIECKUX OTKPBITHN




[POCCUMCKON 1 MUPOBOI MaTEMAaTHUUECKON HAyKU

IIK 1.1-6.5

OpraHu30BbIBaTh MOATOTOBKY  pPabO4YMX  MecCT,
000py10BaHUS, CBIPBS, MaTepHaoB e
[IPUTrOTOBJICHUS 110J1y(HaOpUKATOB B COOTBETCTBUU C
MHCTPYKLMSAMU U PETIaMEHTaMHU

OcCy11ecTBIATh 00paboTKy, IIOJITOTOBKY]
PK30TMYECKMX W PEIKUX BHJIOB CHIPbS: OBOLIEH,
rpuOOB, pbIOBI, HEPHIOHOTO BOJHOTO CBHIPHS, AUYU
[IpoBOIUTH MPHUTOTOBIEHHWE M MOJITOTOBKY K
[peanu3anuu noiry pabpuKaToB TUTST oo,
KYJIMHAPHBIX H3/ICTHIA CI0KHOTO aCCOPTHMEHTA
OcCylIecTBIATh pa3pabOTKy, aJalTaluilo pPEeLentyp
moyaOpukatoB ¢ y4eToM  MOTpeOHOCTEN
Pa3IMYHBIX KaTeropuil mnoTtpedurTeneld, BUIOB H
(dbopM oOCTyKUBAHUS

OpraHu30BbIBaTh MOATOTOBKY  pPabO4YMX  MeCT,
00Opy10BaHUS, CBIPBS, MaTepHaioB e
MPUTOTOBIICHUS ~ TOPSYUX  ONIOA,  KyJTUHAPHBIX
M37eNUi, 3aKyCOK CII0)KHOTO acCOPTHMMEHTa B
COOTBETCTBUH C MHCTPYKLUSAMH U pErIaMEeHTaMU
OcCy1iecTBIATh IIPUTOTOBIICHHE, TBOPYECKOE,
oopmieHHEe W TMOATOTOBKY K pealu3alii CYIOB
CJIIO)KHOTO aCCOPTHMEHTa C Y4e€TOM HOTpeOHOCTEH
pPa3IMYHBIX KaTeropuil mnorpeduTeneil, BHUIOB WU
(bopm 00CTyKUBaHUS

OcCyliecTBIATh IPUTOTOBJICHHE,

HCIIPOAOJDKHUTCIIbBHOC XPAHCHUC TOpAYUX COYCOB




CJIO)KHOTO aCCOPTHMEHTA
OCymIecTBIsITh MIPUTOTOBIICHHE, TBOPYECKOE,
opopMIIEHHE U MOATOTOBKY K peajau3alud Topsuux|
OJIF0T W TapHUPOB M3 OBOIICH, KpyI, OOOOBBIX,
MaKapOHHBIX M3JETUIl CI0KHOTO acCOPTUMEHTa C
y4€TOM TOTPEOHOCTeH  Pa3NUYHBIX KaTeTrOpHi
notpeduTeneit, BUuaIoB 1 popm o0CITyKUBaHUS
OCyIIecTBIATh MIPUTOTOBIICHHE, TBOPYECKOE,
oopmIIeHHE W TIOATOTOBKY K peai3alliid TOpsuuX
OO W3 SUL, TBOPOra, ChIpa, MYKHU CJIOXKHOIO
ACCOPTUMEHTA C y4eTOM MOTPEOHOCTEH pa3InyHbIX|
KaTeropuii  motpeburteneid, BuUgoB U QopMm
00CTy)KUBaHUS

OCymIecTBIATh MIPUTOTOBIICHHE, TBOPYECKOE,
oopMIIeHHE W TIOATOTOBKY K peaju3allii ropsuuX
Omom W3  PBIOBI, HEPHIOHOTO BOJHOTO  CHIPHS]
CJII0KHOTO aCCOPTUMEHTAa C Y4eTOM MOTpeOHOCTEl
pa3IMYHBIX KaTeropuil mnoTpeduTeneil, BHUIOB WU
dbopM oOCTyKUBAHUS

OcCy11ecTBIATh IIPUTOTOBIICHHE, TBOPYECKOE,
oopmIIeHHE U TIOATOTOBKY K peaju3allii ropsiunX
Omrox U3 MsAca, TOMAITHEW MTHIBI, TUYH, KPOJIUKA
CIIO)KHOTO aCCOPTHMEHTa C Y4eTOM MOTPEeOHOCTEH
PA3IMYHBIX KaTErOpui MoTpeOuTened, BHUIIOB H
(hopmM 00CITY)KUBaHUS

OCyIIeCTBIATh pa3pabOTKy, aJaNnTalyio PErenTyp
ropsiuux OJr0A, KyJIMHAapHBIX M3JENUH, 3aKyCOK, B
TOM YHCJIE aBTOPCKUX, OPEH/IOBBIX, PETHOHAIBHBIX C
y4eTOM TOTpeOHOCTEeW  pa3iaMyYHbIX KaTeropui




notpeOuTeneit, BUaIoB 1 popM o0CITyKUBaHUS
OpraHuzoBbIBaTh  MOATOTOBKY pabouumx  MecT,
000py10BaHuS, CBIPbS, MaTepHaoB U5
[IPUTOTOBJICHUS. XOJOAHBIX OO, KYyJUHAPHBIX
M371eNuil, 3aKyCOK B COOTBETCTBUU C MHCTPYKLUSAMHU
U periaMeHTaMu

OCyIIEeCTBIATH IPUTOTOBIICHHE,
HENPOAOKUTEIBHOE XPAHEHNUE XOJOJIHBIX COYCOB,
3allpaBOK C YYETOM MOTPeOHOCTEN pa3IUYHbIX|
Kateropuii  morpeburteneid, BUIOB W (popm
00CITYy )KUBaHUS

OcCy11ecTBIATh IIPUTOTOBIICHHE, TBOPYECKOE,
o(opmiIeHHe U MOATOTOBKY K pealin3allii callaToB
CJIIO)KHOTO aCCOPTHMEHTa C Y4eTOM HOTpeOHOCTEH
Pa3IMuYHBIX KaTeropuil mnorpedureneil, BHUIOB WU
(bopm 00CTYKUBaHUS

OcCyliecTBIATh IIPUTOTOBIICHHE, TBOPYECKOE,
oopMiIeHHe M MOArOTOBKY K pealu3alM KaHare,
XOJIOJHBIX 3aKyCOK CJIO)KHOTO acCOpPTUMEHTa ¢
Y4ETOM TOTPEOHOCTeH  Pa3NUYHBIX KaTeTrOpHi
notpeduTeneit, BUaIoB 1 (popm 00CITyKUBaHUS
OCy1IeCTBIAT IIPUTOTOBJICHUE, TBOPUYECKOE]
opopmiieHHE UM  TOATOTOBKY K  peailu3anuy
XOJIOAHBIX ONIOJ W3 PBIOBI, HEPHIOHOTO BOJHOTO
CBIpbSI ~ CIOXKHOTO  aCCOPTMMEHTa C  Y4EeTOM
norpeGHOCTEH Pa3INnYHbIX KaTeropui|
notpeduTeneit, BuaoB 1 popm o0CITyKUBaHUS
OCy1IEeCTBIATD IIPUTOTOBJICHUE, TBOPUYECKOE]
opopmieHHME UM  TMOATOTOBKY K  peailu3anuy]




XOJIOJHBIX OJIIOJ U3 Msica, JOMAIIHEN NTHLbI, AUYY]
CJII0KHOT'O aCCOPTUMEHTAa C Y4eToM MOTpeOHOCTel
PA3IMYHBIX KaTEropuil MoTpeOuTened, BHUIIOB H
(bopmM 00CTY)KUBaHUS

OcCylIecTBIATh pa3pabOTKy, aJanTalyilo pPeLentyp
XOJIOAHBIX OJIOJI, KYJIMHAPHBIX M3/EIHi, 3aKyCOK, B
TOM YHCJIE aBTOPCKUX, OPEH/I0BBIX, PETHOHAIBHBIX C
y4eTOM TOTpPeOHOCTEM  pa3iaMyYHbIX KaTeropui
notpedureneil, BUI0B U GopM 00CITyKUBaHUS
OpraHu30BbIBaTh  MOATOTOBKY  pPabO4YMX  MeECT,
000py10BaHus, CBIPbS, MaTepHaoB 1S
[IPUTOTOBJICHUST XOJOJHBIX M TOPSYUX CIIATKUX
0710, JecepToB, HANHMTKOB B COOTBETCTBUU C
MHCTPYKLUSMHU U PETIaMEHTaMU

OCy1IeCTBIAT IIPUTOTOBJICHUE, TBOPUYECKOE]
opopmieHHE UM  TMOATOTOBKY K  peaiu3anuy]
XOJOAHBIX JIECEPTOB CIIOKHOTO AaCCOPTUMEHTa C
y4eTOM THOTPEOHOCTeH  PAa3NUYHBIX KaTeropHi
notpedureneil, BUIOB U POpM 00CITy KHUBAHH
OCyIIEeCTBIAT IIPUTOTOBJIEHUE, TBOPUYECKOE]
oopmIIeHHE U TIOATOTOBKY K peaju3allii ropsiunX
TECEepTOB  CIOKHOTO AaCCOPTUMEHTA C  Y4ETOM|
moTpeOHOCTEH Ppa3IMYHBIX KaTeropuid
moTpeOuTeneit, BUI0B B GopM 00CITy KHUBAHUS
OcCy1iecTBIATh IIPUTOTOBIICHHE, TBOPYECKOE,
opopmieHMe M  TMOATOTOBKY K  pealu3aliu
XOJIOJHBIX HAIMTKOB CJIOXHOTO aCCOPTUMEHTA C
y4eTOM TOTpPEOHOCTEW  pa3iaMuYHbIX KaTeropui
noTpeOuTeneit, BUIoB 1 (popM o0CITyKUBaHUS




OCymIecTBIITh MIPUTOTOBIICHHE, TBOPYECKOE,
oopmIIeHHE W TIOATOTOBKY K peaji3allii TOpsauX
HAIMTKOB CJIO)KHOTO aCCOPTUMEHTa C  Y4ETOM
notrpeGHOCTEH pas3INYHbIX KaTeropui|
notpedureneil, BUIOB U POpM 00CITy KHUBAHH

OcCylIecTBIATh pa3pabOTKy, aganTaluio peLentyp
XOJOAHBIX U TOPSIYMX JIECEPTOB, HAIIMTKOB, B TOM
YHCIIE aBTOPCKUX, OpPEHIOBBIX, PETHOHAIBHBIX C
y4eTOM TOTpeOHOCTEeW pa3iaMyYHbIX KaTeropui
moTpeOuTenei, BUA0B B GopM 00CITy KUBAHUS

OpraHu30BbIBaTh  MOATOTOBKY  pPabO4YMX  MecCT,

000pyI0BaHUS, CBIPbS, MaTepHaioB IOE|
[IPUTOTOBIICHUS XJ1€000yTOUHBIX, MYYHBIX
KOHIUTEPCKUX u3enui Pa3HOO00pa3HOTO

ACCOPTUMCHTA B COOTBCTCTBUM C MHCTPYKUUSAMU U

[peraaMeHTaMu
OcCyliecTBIATh IIPUTOTOBIICHHE, XpaHEHHE
OTJEJIOUHBIX noiyhabpukaToB Juis
XJ1€000yJIOUHBIX, MyUHBIX KOHAUTEPCKUX U3/1ETUN

OCyIIEeCTBIAT IIPUTOTOBJIEHUE, TBOPUYECKOE]
odopmienue, IIOATOTOBKY K  peanu3auuyl

xJ1€000yJIOUHBIX W3AEIUN U TMPa3THUYHOIO XJ1e0a)
CJII0KHOT'O aCCOPTUMEHTAa C y4eToM MOTpeOHOCTEl
PA3IMYHBIX KaTErOpui MoTpeOuTened, BHUIIOB H
(hopmM 00CITY)KUBaHUS

Ocy1iecTBIATh IIPUTOTOBJIEHUE, TBOPUYECKOE]
oopmieHre, MOArOTOBKY K pealu3aldd MYYHBIX
KOHAUTEPCKUX U3JEIUNA CIIO0KHOTO aCCOPTUMEHTA C
y4eTOM TOTpeOHOCTEeW  pa3iaMyYHbIX KaTeropui




notpeOuTeneit, BUaIoB 1 popM o0CITyKUBaHUS
OCymIecTBIsITh MIPUTOTOBIICHHE, TBOPYECKOE,
o(opmIIeHHE, TOATOTOBKY K pealn3alui MUPOKHBIX
1 TOPTOB CJIOKHOI'O acCCOPTUMEHTa C YYETOM
notrpeOHOCTEH Pas3INnYHbIX KaTeropui|
notpeduTeneit, BUaI0B 1 (popm o0CITyKUBaHUS
OcymiecTBIsATh pa3pabOTKy, ajanTaluio perenTyp
XJI€000YIIOUHBIX, MYYHBIX KOHIUTEPCKUX H3JIEIUH,
B TOM YHCJIC aBTOPCKHUX, OPEHIOBBIX, pETrHOHAIBHBIX
C Y4YeTOM TMOTPEOHOCTEH pa3IUYHBIX KaTEropui
nmoTpeOuTenei

OcCy11ecTBIATh pa3paboTKy aCCOPTUMEHTA
KyJIMHAPHOW ¥ KOHAWUTEPCKOM  MpPOAYKIUH,
PA3IMYHBIX BHJIOB MEHIO C Y4YETOM HOTpeOHOCTEH
Pa3IMuYHBIX KaTeropuil mnorpedureneil, BHUIOB WU
(bopm 00CTYKUBaHUS

OcCyliecTBIATh TEKyIlee IUTAHUPOBAaHUE,
KOOPAMHALIMIO JESITeIbHOCTH  IMOJYMHEHHOI'O
[epcoHaja C y4eTOM B3aUMOJCHCTBUS C APYTUMH
[0Ipa3/IeICHUSIMU

(OpraHu30BbIBaTH pecypcHoe o0ecrnieueHne
esITeTLHOCTH MTOTYMHEHHOTO TIEpCOHAa
OCyIIEeCTBISATh OPraHU3AIHUI0 U KOHTPOJIb TEKYIIEeH
NesITeIbHOCTH TOJYMHEHHOI 0 IIEpCOHaa
OcCylIecTBIATh ~ MHCTPYKTHpPOBaHUE,  OOyudeHHe
[OBApOB, KOHAWUTEPOB, TMeEKape U  Jpyrux

KaTeropuii pabOTHUKOB KyXHHU Ha paboyeM MecTe




2. CTpyKTypa 4 coAeprKaHUe 061e06pa30BaTE/IbHOM AUCIMITMHBI

2.1. 06beM AUCHUIIMHBI M BUABI y4€0HOW pabOThI

Buna yueOHoii padoThI Oo0bem B
yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILIHHBI 232

B T.4.

MPAaKTUYECKUE 3aHATHS 50

KOHTPOJIbHBIE pabOTHI 12

OcHoBHOe coep:kaHue’ 198

IIpodeccuonanbHO OPEHTHPOBAHHOE CoAep:KaHMe (CoAepKaHHe 14

NPHUKJIATHOT0 MOLYJIs)*

Ipome:kyTOUHAsI aTTeCTAIHS (IK3AMEH) 6

3 OcHOBHOE COJIEp)KAHUE BKIFOYAET COJEPIKATENbHBIE JIMHUU MO yueOHOMY npenmery «Maremarukay (06a3oBblii
ypoBeHb) DenepanbHOi 00pa3oBaTeIbHON MPOrPpaMMbl CPEAHETO 001Iero oOpa3oBaHus, YTBEPKIESHHONW MPUKA30M
MunucrepctBa mnpocBenieHus Poccuiickoit @enepamyu ot 18 mas 2023 r. N 371 (B pemakuuum Ilpukasa
Munnpocsernienus: Poccun ot 9 okts0ps 2024 . N 704).

4 TIpodpeccroHaNbHO OPHUEHTHPOBAHHOE COICPXKAHHE MOXKET OBITh pACIpEIeNeH0 [0 pasfenaMm (TeMam)
WM CKOHIEHTPHUPOBaHO B pazaene [IpukinanHoii Moxyis

> dopMa MPOMEXKYTOYHOH aTTECTALMHU U KOJINYESCTBO YacOB, OTBOJUMBIX Ha €€ [IPOBEICHHE, PETIIaMEHTHPYIOTCS
yaebnbM m1anom OIT CITO.



2.2. TemaTH4eCKUil IVIAH U COAEPKAHNE JUCHMIIHHbBI

Conep:kanue yuyeOHOro Mmarepuasa (0CHOBHOe M MpodeccuoHaIbHO-

HaumeHnoBanue pa3nesion . Oo0bem dopMupyemblie
OPHEHTHPOBAaHHOE), 1A00PATOPHbIC U MPAKTHYECKHE 3AHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIETEHIIUMN
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3znen 1. IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1. Copep:xanue yueOHOTO MaTepuana 2
Lenp u 3ama4un [lenp 1 3a1a4 MaTEMATUKU ITPU OCBOCHUH CIIELUAIBHOCTH. ba30BbIe 3HAHUSA U
MaTCMaTHKH YMEHHUS IO MaTeMaTHKE B MPO(HECCHOHAILHOW U B IOBCETHEBHOMN JI€ATEIBHOCTH.
1P OCBOCHHH MHoecTBO, onepaluu HajJ MHOKecTBaMu. J{narpamMmel Ditnepa—Benna.
ClICHHaIbHOCTH. Hcnons30BaHne TEOPETUKO-MHOKECTBEHHOTO ammnapara Jyisl OMMCAHUS PEAIbHBIX
MHosxecTBa 1 0THKa MIPOIIECCOB | SIBICHHUH B TPO(EeCCHOHAILHOMN ACATEIHHOCTH, TIPH PEIICHNUHN 3a/1a4 U3
Opyrux aucuuiuinH. Onpeaenenue, Teopema, CaeACTBUE, 10Ka3aTeIbCTBO OK-01, OK-02.
Tema 1.2. Copepxanue yueOHOTO MaTepHana 2
Hucna v BBIYUCIEHUS HpiKI;quCKas}II pabota . OK-03, OK-04,
OK-05, OK-06,
Harypanbnslie u nensie yncina. [IpusHaku qenumocTy nensix yucen. PanyoHnansHbie OK-07
yrcia. OOBIKHOBEHHBIC U IECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE
nepuoanyeckue apodu. ApudmMeTrnuecKkue ornepalnun ¢ palfuoOHAIbHBIMUA YUCIIaMH,
npeoOpa3oBaHMs YUCIOBBIX BeIpakeHUH. JlelicTBuTeNbHBIC Yncia. ParonanbHbie
U UppaloHaIbHble urcia. ApupMeTHdecKue onepamnnu ¢ 1eCTBUTEIbLHBIMU
gyrcnamu. [IpubnmxEHHbie BEIUUCICHHUS, TPaBUIa OKPYTIICHUS, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BIYMCICHUN
Tema 1.3. Copepxanne yaeOHOTO MaTepuana 4

ToxnecTtBa u

[IpakTuueckas pabora




TOK/IECTBEHHbBIE
npeoOpazoBaHus
VYpaBHeHUsI, HEpAaBEHCTBA
U UX CUCTEMBI

ToxnecTBa U TOXKAECTBEHHbIE IPE0Opa3oBaHUs. Y paBHEHUE, KOPEHb YPAaBHEHMSL.
HepaseHnctBo, pemieHue HepaBeHCTBA. MeTon nHTEpBaoB. Pemenue nensix u
ApoOHO-pallMOHANBHBIX YpaBHEHUH 1 HepaBeHCTB. [IpuMeHeHne ypaBHeHUN U
HEPaBEHCTB K PEIIEHUIO MaTeMaTUYECKHX 33/1a4 U 3aJ]a4d U3 pa3IMyHbIX objacTeit
HAyKH U peasibHOM skU3HU. CHCTEMBI U COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUM U
HepaBeHCTB. CHCTEMbI IMHEHHBIX YpaBHEHHH. Pemenne npukiaaHbIxX 3a1a4 ¢
MOMOIIBIO CUCTEMBI IMHEHMHBIX YPAaBHEHU

Tema 1.4. IIpodeccnonanbHO OPUEHTUPOBAHHOE COJlepPKaHue (CoAepKaHue 4
IIpOLeHTHBIC BBEIYUCICHUS | pHKJIAIHOT0 MOKYJIs)
B IPO(ECCHOHANLHBIX ITpumenenue apoGeil ¥ NPOLEHTOB [T PEIICHNUS MPUKIIAJAHBIX 331a4 U3 pa3IUnYHbIX
3anaqax oTpacieil 3HaHui U peanbHO Ku3HU. [IpuOIMKEHHBIE BEIUMCIICHUS, TPaBUIIa
OKpYTIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJsIbTaTa BbIUMCIEHUN. Pa3Hble criocoOsl
BBIYHCIICHUS MPOLIEHTOB. [Ipo1ieHTHbIE BBIYUCIIEHUS B TPO(ECCHOHATIBHBIX
3anavax. [[puMeHeHue ypaBHEHUI U HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3IM4HbIX 00J1acTe HAyKU U pealbHOM KHU3HU
Tema 1.5. Coneprxanue yueOHOro MaTepuasa 4
[TocneoBarenbHOCTH ITocnegoBaTenbHOCTH, CIIOCOOBI 3aaHMs [IOCIIEN0BATENbHOCTEN. MOHOTOHHEIE
1 IIpOrpeccun MOCIIeI0BaTeIbHOCTH. AprudMeTHdecKass 1 TeOMEeTPUIeCcKasl IPOTPECCHH.
BeckoneuHo yOwIBaromas reomerpudeckas nporpeccus. Cymma 6eCKOHEUHO
yOBIBaromei reoMeTpudeckoi mporpeccuu. opmysa CI0KHBIX MPOIIEHTOB.
Hcnonp30BaHne IpOrpeccuy sl peHICHHs pealbHbIX 3a1a4 IPUKIAIHOIO
Xapakrepa
Tema 1.6. Conepxanue yueOHOro MaTepuasa 2
OynKupH U rpagukn @ynkius, cnocoosl 3ananus GpyHknun. ['paduk Gysknun. Bzanmuo odbpatHbie
¢ynkuu. O0nacTh ONpeesieHns U MHOXKECTBO 3HaueHui ¢pyHkuu. Hynu
¢byskuun. [IpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEUETHBIE (PYHKIMH
KonrtponsHas pabora
Pa3nea 2 Ilpsimble 1 mJ10cKOCTH B IpocTpaHcTBe KoopaAuHATHI M BEKTOPHI B IPOCTPAHCTBE 30 OK-01, OK-03,
Tema 2.1. Coneprxanue yyeOHOr0 MaTepuana 4 OK-04, OK-07




IToBTOpEHME
iaHuMeTpuu. OCHOBHBIE
MOHSTUSL CTEPEOMETPUU

OcHoBHble GUTYpbI, PaKThl U TEOPEMBI IUTAHUMETPUU. OCHOBHBIE TOHITHS
ctepeometpuu. Touka, npsimasi, IMIOCKOCTh, IpocTpaHcTBO. [ToHsaTHE 00
AKCMOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U
CJIeICTBUS U3 HUX

Tema 2.2.

[IpsiMbIe ¥ TIIOCKOCTH
B IIPOCTPAHCTBE.

[TapamienbHOCTD IPSMBIX,
MPSIMOM U TNIOCKOCTH,

Coneprxkanue yueOHOro MaTepuana

B3anMHOe pacrionokeHue MpSMbIX B TIPOCTPAHCTBE: IEPECEKAIOIUECS,
napajuieNIbHbIe U CKpelIuBaronecs npsimoie. [lapannenbHOCTh IPSIMBIX H
IUIOCKOCTEH B MMPOCTPAHCTBE: MapasUIeIbHbIC MPSIMbIC B TPOCTPAHCTBE,
NapajuieIbHOCTh TPEX MPSMBIX, MAPAJUICTBHOCTD MPSIMOM M TUIOCKOCTH. YTJIBI C

TII0CKOCTEH COHAIIPABJICHHBIMUA CTOPOHAMM, YTOJI MEXKAY IIPSIMBIMHU B IIPOCTPAHCTBE.
[TapanienbHOCTb MIOCKOCTEN: NapasuleabHble IUIOCKOCTH, CBOMCTBA MapajlieIbHbIX
mockocteil. [IpocTeiinme mpocTpaHCTBEHHBIE (GUTYPHI HA TNTIOCKOCTHU: TETPAdIP,
Ky0, mapaJijiesienumnes, IoCTpOeHUe CeUeHU!

Tema 2.3. Copep:xanue yueOHOT0O MaTepuana

[lepnieH UKy ISIPHOCTD [TpakTruyeckas padora

IPSIMBIX, IPSIMOM U
IIOCKOCTH, TNIOCKOCTEH

[lepnieHUKyYASIPHOCTD MPSMOMN U TUIOCKOCTH: TIEPIICHIUKYJIISIPHBIC MPSMBIC B
MIPOCTPAHCTBE, MPSIMbIE TApAJIJICIbHBIC U IEPIECHANKYIISIPHBIC K IITIOCKOCTH,
MPU3HAK NEPIEHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH, TEOpEMA O IPSIMOM
MEPIEeHIUKYISIPHOM III0CKOCTH

Tema 2.4.
VYTIbl MEXKIY TPSIMBIMU
U TUIOCKOCTAMHU

Copepxanue yueOHOTO MaTepuana

VYIuBl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO, IBYTPaHHBIA yroJ,
JIMHEWHBIN YToJI JBYTPAHHOIO yria. [lepnenauKyIsip 1 HaKJIIOHHBIE: pACCTOSIHAE OT
TOUYKH 10 INIOCKOCTH, PACCTOSHUE OT MPSIMOM J10 MJIOCKOCTH, MPOEKLUs QUTYPHI Ha
IUIOCKOCTB. [lepnenauKyIspHOCTh TUNIOCKOCTEN: TPU3HAK NEPIECHIUKYISIPHOCTH
IBYX IIIocKocTed. Teopema o Tpéx mepreHIuKyspax

Tema 2.5.

Koopaunats! 1 BEKTOpBI
B IIPOCTPAHCTBE

Copepxanne yaeOHOTO MaTepuana

[TpakTryeckas padora

IIK 2.3




BexTop Ha mockocTy U B npocTpaHcTBe. CII0KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4KCII0. PasznokeHue BeKTopa 1o TpéM HEKOMILTIaHAPHBIM
BekTopaM. IIpaBuio nmapamnenenunena. Pemenue 3anay, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JEUCTBUN ¢ BeKTOpaMH. [IpsiMoyronbHas cucreMa
KoOpauHat B mpoctpancTBe. Koopauuarsl Bekropa. [Ipocrelimue 3agauu B
KOOpJMHAaTax. YTroJjl Mexy BekTopamu. CKaJasipHOE MPOU3BECHIE BEKTOPOB.

Boruncnenue yrioB Mex 1y NpsSMbIMU U INIOCKOCTSIMU. KoopinHATHO-BEKTOPHBII 1K 2.3
METO/]I IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4
Tema 2.6. IIpodeccuonajbHO OpHEHTHPOBAHHOE COIePKaAHUE (COAepPKAHNE 6
[TpsiMBIe U TUTOCKOCTH NPUKJIATHOTO MOIYJISA)
B PAKTHYICCKUX 3a/ladax Pacnionosxenne npsMbIX ¥ IITOCKOCTEH B OKPYIKAIOIIeM MUpE (TPUPOJIe, UICKYCCTBE,
apXUTEKType, TeXHUKe). PelieHue npakTuKo-OpueHTUPOBAHHBIX 3a7a4
Tema 2.7. Pemenue 3a1a4 Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH C UCIIOIB30BaHUEM 2
Pemenne 3anaq. [psivbie annaparta BEKTOpPHOH anreOpsl
E E:I?TC;(;CTH’ KOOP/HMHATBL KonTponbhas pabota
Paznen 3. Crenenu n kopuu. CTenenHas, nokasarejbHas u Jorapupmudeckass GyHkuus 42
Tema 3.1 Coneprxanue yueOHOro MaTepuasa 4
Apudmernueckuil kopeHb | ApupMeTHUECKHI KOPEHb HATypallbHOM cTereHu. JleficTBus ¢ apu(pMEeTHIECKUMU
N—OW CTEIEeHU KOPHSIMH N—OW CTEIIEHH
Tema 3.2 Copepxanne yaeOHOTO MaTepuana 4 OK-01. OK-02
Crenenu. CtannapTHas Crenensb ¢ nenbM nokasareneM. CtangapTHas GopMa 3anucu AeHCTBUTEIHLHOTO OK- 03’ OK-0 4’
dbopma 3anucu yucna. Mcnonp3oBanue moaxosmiei (hopMbl 3aITUCH TEHCTBUTEBHBIX YHCEI IS OK-0 5’ OK-0 6’
JEHCTBUTENILHOTO Yncia pelIeHUs MTPaKTUYECKUX 3a]a4 U IpeICTaBlIeHNs JaHHbIX. CTeneHb ¢ OK- 07’ ’
panoHaIbHBIM Moka3ateneM. CBolicTBa cteneHu. [IpeoOpa3oBanue BbIpaKeHH, K 2.3
COJIEp>KalINX CTENECHH C PAllMOHAIBHBIM TMOKa3aTelleM
Tema3.3 Coneprxanne yu4eOHOr0o MaTepurana 2

CrenenHast GyHKIHS

Crenennas GyHKIHS ¢ HATYPAIBHBIM U IIEJIBIM MOKa3aTeaeM. B¢ cBoiicTBa 1
rpaduk. CBoicTBa U TpadUK KOPHS N-0i CTETICHU




Tema 3.4 Coneprxanue yuyeOHOT0 MaTepuasa 6

WppaunonansHeie Pemienue uppanoHanbHbIX YpaBHEHUI U HEPABEHCTB

ypaBHEHHUS

U HepaBEHCTBA

Tema 3.5 Coneprxanue yueOHOro MaTepuaa 6

[Toxa3zaTenbHbIC [TpakTuyeckas pabora

YPaBHCHHUA [TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA

Y HEPaBEHCTBA

Tewma 3.6 Copepxanne yaeOHOTO MaTepuana 6

Jlorapu¢m uncna. Jlorapudm uucna. Jlecaruunsie u HaTypaibHble Jorapudmel. [IpeoOpazoBanue

CoticTsa orapudgmos BBIPAKEHHH, COIEPIKAIIHX JTOTapH(MbI

Tema 3.7. Ilokazatenbnas | Conep:kaHue yueOHOTO MaTepuaia 8

U JjorapupmMudeckas [Toka3zarenbHas u norapudmudeckas QyHKIMH, UX CBOWCTBA U I'padUKH.

(byHKLINY, ypaBHEHHUS, Jlorapudmuueckue ypaBHEHUS] © HEPABEHCTBA

HEPaBEHCTBA

Tema 3.8. IMpodeccnonanbHO OPUEHTUPOBAHHOE COJlepPKaHue (CoAepKaAHNe 4

Jlorapudmbl B ipupoze NMPUKJIATHOTO MOYJIfA)

1 TCXHHIKC [Tpumenenue norapudma. Mctopus pa3sutus marematuku. Jlorapudmuyeckas
cnvpaiis B ipupoje. Ee maremaTnueckue coiictsa. Mcnonb3oBanue rpadukoB
(GYHKUIMN 17151 MCCIIeIOBAHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPH
pELIeHNN 3a]a4 U3 pa3IMyuHbIX 00JacTel HAyKU U pealbHOM JKU3HU

Tema 3.9. Coneprxanne yu4eOHOT0 MaTepurana 2

[Tpumenenue ypaBHenuli, | [Ipaktuyeckas pabora

CUCTEM U HEPABCHCTB Hcnonb3oBanue rpadukoB GyHKIUN AJIS pelIeHUs] ypaBHEHUH U JTMHEHHBIX

K pELICHUIO 33129 cucreM. IIpumenenue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKHX 3aja4d U 3a7jad U3 pa3IMuHbIX 00J1acTel HAyKU U pealbHOM JKU3HU
Kontponbnas padota

Pasnen 4. OcHoBbI TpUroHomeTpuu. Tpuronomerpuyeckne GyHKIun 26

Tema 4.1. Coneprxanne yu4eOHOTO MaTeprasa 6

OCHOBEBI TPUTOHOMCTPUU

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,




apKTaHI€HC YKCJIOBOI0 aprymMenTa. TpuronomeTpudeckasi OKpy>KHOCTb,
oTpesieNieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YUCIOBOrO apryMeHTa

Tema 4.2. Coneprxkanue yudeOHOT0 MaTeprasa 6

OcHoBHbIC ITpakTuyeckas pabora

TPUTOHOMETPUICCKHE [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIpakeHU. OCHOBHBIE

TOXICCTBA TPUTOHOMETPHUYECKUE (POPMYIIBI

Tema 4.3. Coneprxanne yu4eOHOT0 MaTepuasa 4

Tpuronomerpudeckue Oyukuus. [lepuoanueckue Gpynkuuu. Tpuronomerpudeckue QyHKINH, UX

(yHKIHH, HX CBOMCTBA H CBOWCTBA U rpaduKu

rpaduxu

Tema 4.4. Coneprxanne ydeOHOT0 MaTepuasa 6

Tpuronomerpudeckue Pewrenue Tpuronomerpudeckux ypaBHeHuil. [IpuMepsl TpuroHoMeTpudecKkux

YPABHCHHS ¥ HEPABCHCTBA | HepaBeHCTB

Tema 4.5. IIpodeccuonajbHO OpHEHTHPOBAHHOE COIePKaAHUE (COAepPKAHNE 2

Hcnonb3oBanue NPUKJIATHOTO MOAYJISA)

TpUTOHOMETPHN I[TpoBe/ieHNE IPAKTUYECKUX PACYETOB 110 (GOPMYIIaM TPUTOHOMETPHUH.

B IIpopeccronanbHom Hcnonb3oBanue rpadukoB GyHKUMN A7 UCCIEI0BAHUS IPOLIECCOB U

chepe 3aBUCUMOCTEH, KOTOpbIE BOZHUKAIOT MPU PEIICHUH 3a/1a4 U3 JPYTUuX yueOHbIX
JUCLMIUIMH U peanbHOMN )KU3HU

Tema 4.6. Coneprxkanue yuyeOHOr0 MaTepuasa 2

Pemenne 32139 | TpuroHomeTpuieckue PyHKIIUU, TOKAESCTBA U ypaBHEHUS

TPHUTOHOMETPHH KonrponsHas pabora

Pa3zpnen S. MHOrorpaHHMKHM M TeJla BpallleHUs! 34

Tema 5.1. Copep:xanue yueOHOro MaTepuana 8




MHOrorpaHHuKu

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIEC U
HEBBIMYKJIbIe MHOTOI'PAaHHUKY; Pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; IPsIMasi U HAKJIOHHAS MPU3MBIL; OOKOBas U
I10JIHAsl IOBEPXHOCTh NpU3Msbl. [lapamienenunen, npsMOyroabHbIN
napajuiesienunes u ero cBoiicrea. [lupamuna: n-yronbHas nupamuzia, TpaH v
OCHOBaHUE MUpaMUbl; OOKOBas U MOJHAS IOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yceu&HHas NupaMua. DJIEeMEHThI IPU3Mbl U TUpaMUibl. Boruncienue 31eMeHToB
MHOTOTPaHHHUKOB: p&Opa, AMATOHAIH, YTIIbI

Tema 5.2. Coneprxanne yuyeOHOT0 MaTepuasa
HpaBunbHbIC [IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE IPABUIBHOIO MHOTOIPaHHUKA;
MHOTOTPaHHIKH. IIpaBWJIbHAs [IPU3Ma U NpaBUiIbHAs MMpaMUAQ; IpaBUIIbHASI TPEYTOJIbHAS TUpaMUa
ITnomane TIOBEPXHOCTHU o
Y IIPaBUJIBHBIA TeTpasp; KyO. [IpeacraBnenue o npaBUIbHBIX MHOTOTPaHHHUKAX:
MHOTOTPaHHUKOB
OKTa3Ip, JoJeKa’ap U ukoca’ap u aAp. Ceyenust npu3Mel u nupamuibl. [Inomans
OOKOBOI1 MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJI0LIa/1b
OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTH IPsiMOi mpu3Mel. [1momrans 60xKoBO#
MTOBEPXHOCTHU U MIOBEPXHOCTH NPaBUIBHON MUPAMHU/IBI, TEOPEMA O IUIOIIAIN
OOKOBOI TOBEPXHOCTH YCEUEHHON MUPaMUIbI
Tema 5.3. Copepxanne yaeOHOT0 MaTepuaa

Tena Bpaienus

[unuaapuyeckas IOBEPXHOCTb, 00pa3yroIne HUINHIPUUYECKON TOBEPXHOCTH, OCh
UWIMHIpUYECKON noBepXHOCTH. Llunuuap: ocHoBaHus U O0OKOBasi HOBEPXHOCTH,
oOpa3yrolas 1 ocb, IUIOIIalb OOKOBOM U MOIHON oBepxHOcTH. KoHnueckas
MOBEPXHOCTh, 00pa3yroIIe KOHUIECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoii moBepxHocTH. KOHyC: OCHOBaHUE U BeplInHa, 00pa3yroliasi 1 oCh,
TI0MIaIb OOKOBOM U MOTHON MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromme u
BBICOTa, OCHOBaHHUs U 00KOBast moBepxHOCTh. Cdepa u map: HeHTp, paguyc,
TUaMeTp, IUIONIAAb MoBepXHOCTH cpephl. BanmHoe pacnonoxenue chepsl u
MJIOCKOCTH, KacaTenbHas TUIOCKOCTh K cdepe, miomanb cepsl. M3o0paxkenue ten
BpallleHUs Ha TUIOCKOCTH. Pa3BEpTka HUIMHAPA U KOHYCa

Tema 5.4.

Copepxanne yaeOHOTO MaTepuana




O0BEMBI 15 G ¥ 83 (0183 ¢291 45
IIOBEPXHOCTEH TEI

ITpakTuyeckas pabora

[TonsiTue 06 00bEMe Tena B npocTpancTBe. OCHOBHBIE CBOMCTBA 0OBEMOB TEIL.
Teopema 06 00BEME PSIMOYTOJIBHOTO TapaJUISJICIUIIE/Ia U CIEACTBUS U3 Heg.
o0beM nupamubl ¥ npu3Mbl. O0BEM MIUHApa, KoHyca. O0BEM 1Iapa U mionaib
cdepsl. [Tonobusie Tena B npoctpaHcTBe. COOTHOMIEHHUS MEKAY IIIOIIAAIMU
NOBEpXHOCTEH, 00béMamMu TOZ0OHBIX Ten. CedeHns: nMIMHApa (TTapauieNbHO |
NEePIEeHNKYISIPHO OCH), CeUeHHs KOHYca (MapaieIbHOe OCHOBAHUIO U
poXo/slee Yepe3 BEpIIMHY ), ceueHHs mapa. MHOrOrpaHHHUK, OIMCAaHHBIA OKOJIO
cdepsr; chepa, BIECaHHasi B MHOTOTPAHHUK WM B TEJIO BPAICHUS

Tema 5.5. IpodeccnoHanbHO OPUEHTHPOBAHHOE COJlepPKaHue (CoAepKaAHNe 4
HBrxeHue B | IPUKJIAJIHOTO MO/LYJIsI)
IpOCTpaHCTBE. CUMMeTpHS B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIIBHO TOUKH, TIPAMOIA,
CeueHnst U KOMOMHALIUU
IJIOCKOCTHU. DJIEMEHTHl CHMMETPUHU B MTUpaMHJIax, MapaieNenuneaax, NpaBuibHbIX
MIPOCTPAHCTBEHHBIX (QUTYP C 5
B npodeccHonanbupx | MEOTOTpatHuKax. CHMMETpHS B IPUPOJIC, APXUTEKTYpE, TEXHUKE, B GLITY, B
3a1a9ax npodeccun. Mcnonp3oBaHue ABMKEHUI B TPOCTPAHCTBE NPU PELICHUU 3a/1a4.
[TocTpoenue ceueHnii MHOrOrpaHHUKOB U T€J BpalleHus. MeTos cieoB.
KoMOuHamwst Ten BpaieHusl © MHOTOTpaHHUKOB. VIconp30BaHe KOMOWHAITII
MHOTOTPAaHHHUKOB U TEJI BPAIICHHUS B MPAKTHKO-OPUEHTUPOBAHHBIX 3aauax
Tema 5.6. Coneprxanue yueOHOro MaTepuasa 2
Pemmenue 3aJ1a4.
Boruncnenue BenuyuH (JUIMHA, Yroil, 00beM, IIIOoLIalb MOBEPXHOCTH)
MHoOTrOrpaHHUKH W  Teja
BpaIeHHA reoMeTpUUYECKUX GUryp, UCHOJb3Ys U3ydeHHble popmysasl U MeTofbl. [locTpoenue
CEUYEeHHUH MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITTOJTHEHUE (BBIHOCHBIX) TUIOCKUX
qyepTekeil U3 pUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y
KonrponsHas pabora
Pasznen 6. IlponsBoanasi u nepBoodOpasHas yHKUUM 50 OK-01, OK-02,
Tema 6.1. Monotonnocts | CozepkaHue yaeOHOTO MaTepuaa 2 OK-03, OK-04,
(GyHKIHH. DKCTPEMYMBI [TpOMEKYTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHMyMBI 1 MUHUMYMBI (DY HKITHH. OK-05, OK-06,




bynkuun. Toukn

Haubonbiiee n HauMeHblllee 3HaYeHHE (PYHKIIUK HA TPOMEXKYTKE

JKCTpEMyMa

Tema 6.2. Coneprxanue yueOHOro MaTepuaa 6

IonsATHEe HENPEPLIBHOCTH | HenpepbiBHble BYHKIHH. MeTO HHTEPBAIOB ISl PELICHUs HePABEHCTB

bynkuun. Meron

UHTEPBAJIOB

Tema 6.3. Coneprxanue yueOHOro MaTepuaa 10

IIpousBonHas. [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKHIA CMBICI TPOU3BOTHOM.

['eomerpuyeckuii 1 [Ipou3BoHbIE AeMEHTAapHBIX PYHKIMNA. DOPMYJIIbl HAX0XKAECHUS TPOU3BOTHOM

(pu3nIeCKHii CMBICIT CYMMBI, TIPOU3BEICHUS U YACTHOTO (yHKIIUMA

IIPOM3BOJHON

Tema 6.4. MonotonHocTh | ConepikaHue yueOHOTO MaTepuaia 6

dynkumn. Toukn I'eomeTpruecKkuil cMbICT IPOU3BOAHON (PYHKIINH — YIII0BOH KO UIIMEHT

9KCTpeMyma KacaTeJIbHOU K rpaduKy QYHKIMU B TOUKE. Y paBHEHHE KacaTelIbHOH K TpaduKy
byHKITIN

Tema 6.5. Coneprxanue yueOHOro MaTepuaa 6

Haubonsimee n [TpakTuyeckas padora

HaMMCHBIICC 3HAYCHHS Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAUYCHHS (DYHKITMH HA OTPE3Ke.

dyHKIMK [IpuMeHeHne MPOU3BOIHOM Il HAXOKACHUS HAWTYYIIEro peIeHUs B IPUKJIIAHBIX
3ajjadax, AJs OIpeesIeHHsl CKOPOCTH Ipoliecca, 3alaHHOro (OopMyIIoH Ul
rpadgukom

Tema 6.6. Haxoxnenue IIpodeccuonajbHO OpEHTHPOBAHHOE COIePKAHME (COAEPKAHNE 6

ONTUMAJIBHOTO PE3yJIbTaTa | MPHKJIAJIHOTO MOLYJIsI)

C MMOMOIIBIO MPOU3BOAHOM | [IpuKitagHbIe 3a1a4, B TOM YHCIIE CONNATBHO-YKOHOMHYECKOTO U (PH3HYECKOTO
XapakTepa, UX pelleHHe CPEeICTBAMU MaTEMaTHUECKOro aHaJIn3a

Tema 6.7. Coneprxanue yueOHOro MaTepuaa 6

HepBoobpasuast yHKIMK | [Tepoobpasuas. Tabuua HepBOOOPa3HEIX

Tema 6.8. Copepxanne yaeOHOTO MaTepuaa 6

[Tmomaas KpUBOIMHEHHOM

[TpakTuyeckas padora

OK-07
K 2.3




Tpanenuu. Popmya
Herorona — JleitOHuna

WHTerpa, ero reoMeTpuyuecKkuii 1 GU3NUECKHUI CMBICI. BhIKClIeHne nHTerpaia mo
dbopmyne Hetotona-Jleitbuuia

Tema 6.9. Coneprxkanue ydeOHOT0 MaTepuasa 2 OK-07
HpHMeHeHHev Pemenue 3agau Ha npuMEHEHUE TPOU3BOIHON U MHTETPAJIA ISl BBIYUCICHUS K 2.3
MponsBOIHON (bU3MYECKUX BEIMYUH U TIIOMIaAeH
M 1epBo00pasHoi KonTponbHas pabota
byHKITUU
Pazgen 7. Teopusi BepoATHOCTEH ¥ CTATHCTHKA 28
Tema 7.1. Copepxanne yaeOHOTO MaTepuaa 2
IIpescraBieHne JaHHbIX [IpencraBiaeHne TaHHBIX C TOMOIIBIO Ta0UI] U nuarpamm. CpeaHee
1 orucaTepHast apu(MeTHIecKoe, MeIaHa, HanOOoIbIIee U HauMEHbIIee 3HAUCHHS, Pa3MaXx,
CTAaTHCTHKA JHCTepcusi, CTAaHJApPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Tema 7.2. Coneprxanue yueOHOro MaTepuasa 6
Cry4aiiHbie COOBITHSL. CnyualiHble SKCIIEPUMEHTHI (ONBITBI) WU Cily4ailHble COOBITHSA. DJE€MEHTapHbIE
Omnepauuu Hax COOBITUAMH | coBBITHS (ucxomsr). BeposiTHOCTh citywaitHOTO COOBITHS. bimu3ocTh 4acToThl M
BEPOSITHOCTH COOBbITHIA. CiTy4JaifHble ONBITHI C PABHOBO3MOKHBIMH JJIEMEHTAPHBIMU
coObITUAMU. BeposiTHOCTH  COOBITUIT B ONBITAX C  PAaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMHU. OK-01. OK-02
Onepauuy Haja COOBITHSMH: TepecedyeHre, OObEeIWHEHHUE, MPOTHUBOMOIOKHBIE ’ ’
coOwrTus. Jmarpammbel Diinepa. @opmyinia CIIOKEHHS BEpPOSTHOCTEH. Y CIOBHAS OK-03, OK-04,
BEPOSTHOCTb. YMHOXEHHUE BeposTHOCTEH. JlepeBo ciay4yailHOro 3KCHEpHUMEHTA. OK-05, OK-07
dopmyna moaHON BepossTHOCTH. HezaBrcuMble COOBITHS
Tema 7.3. IMpodeccnonanbHO OPUEHTHPOBAHHOE COJlePKAHUE (COAepKAHME 8
BepositHocTs NPUKJIATHOTO MOYJIs1)
B PO(ECCHOHATBHBIX [TepBuynast 00paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe ux npencTaBieHUE.
3ajadax HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOI0JaeMbIX TaHHBIX. OIeHKa
BEPOSITHOCTH COOBITHS B IPO(ECCHOHATILHOM JACSITEIIBHOCTH, PEIICHHE
npodeccHoHaNbHBIX 33J]a4 Ha BEPOSATHOCTH COOBITHS, IPUMEHEHHE CTATUCTHUECKUX
METOJIOB JJIsl pelIeHHs MPOPEeCCHOHANBHBIX 3a/1a4
Tema 7.4. Coneprxanue yueOHOro MaTepuala 4
DJIEMEHTHI

[TpakTuyeckas padora




KOMOWHATOPHUKHU

KomOunaropHoe npaBusiio ymHoxeHus1. [lepectanoBku u hakropuain. Yucmio
couetanuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroTona

Tema 7.5. Coneprxanue yueOHOro MaTepuaa 2
Cepuu 1I0C/IEI0BATENBHBIX | BynapHblil cllyuaifHblil ONBIT (HCIIEITAHKE), YCIIeX U Heyaaua. He3aBucumsle
HCIIbITAHNH ucneitanus. Cepusi HE3aBUCUMBIX MCIIBITAaHUM 10 riepBoro ycnexa. Cepust
HE3aBUCUMBIX UCIIbITAHUI bepHyin
Tema 7.6. Copep:xanue yueOHOT0o MaTepuana 4
CryuaiiHble BEIMIHHBI U Cnyuaiinas BennunHa. Pacripenenenue BeposiTHOcTel. [luarpamma pacnpeneneHust.
pacrpeneneHus. [Ipumeps! pactpeneneHuii, B TOM 4Kciie, TeOMETPUIECKOe U OMHOMHUANIBHOE.
MaTeMaTHuecKoe YucnoBble XapaKTEPUCTUKH CITyYalHBIX BEIMUMH: MAaTEMATUUECKOE 0XKHIaHNUE,
OXXUJaHUue CJ'Iy‘IﬂfIHOfI AUCTICPCUA U CTAHAAPTHOC OTKJIIOHCHUC. HpI/IMepH MMPUMCHCHUA MATEMATHYCCKOI'O
BEJTHYHHBI O’KMJIaHHUs, B TOM YHUCJIE B 337]a4aX U3 IOBCETHEBHOU KU3HU. MaTtemaTnudeckoe
OKHJIaHWE OMHAPHOW CITyYaifHOW BETMYMHBI. MaTeMaTuuecKoe 0KUIaHNEe CYMMBbI
CIIy4alHBIX BEJIMYHMH. MaTeMaTn4ecKkoe 0KUIaHUE U JUCIIEPCUS TEOMETPUUECKOTO
1 OMHOMHUAJIBHOTO pacrpeieNeHuit
Tema 7.7. Coneprxanue yueOHOro MaTepuasa 2
3akoH  OombIIMX HCCTL. | Cryuaiinas Benm4nHa. Pactipenenienne BeposTHOCTEH. JlnarpaMma pacpeaeseHus.
HeripepbiBHEbIe CiydaliHbIe [Ipumeps! pactipenieneHnid, B TOM 4Kciie, TeOMETPUUYECKOE U OMHOMHUAIIBHOE.
BEJITHHMHRT UucnoBble XapaKTEPUCTUKH CITyYalHBIX BEIMUMH: MaTeMaTUYECKOE 0XKHIaHuE,
(pactpenenenus)
Hopmarbioe IOUCIIEPCUs U CTaHJAPTHOE OTKIOHEHUE. [I[puMepsl NIpUMEHEHNT MaTEMaTHYECKOT O
pacmpeencHue OKUJAaHMsI, B TOM YMCIIE B 3a/1a4axX U3 ITOBCEIHEBHOM KU3HU. MaTemaThuueckoe
oXKusaHue OMHApHOM ciy4yailHOH BenUUnHBL. MaTeMaTndeckoe 0XKHUJIaHHE CYMMBI
CIIy4alHbIX BETMYHUH. MaTeMaTnyeckoe 0KMIaHUE U JUCIIEPCUS TEOMETPUUECKOTO
1 OMHOMHUAIBHOTO pacrpeieNeHuit
KontponbHas padota
IIpomeskyTouHnas arrectanus (JK3aMeH) 6
Bcero: 232







3. YcioBus peaju3anvu NporpaMmMbl 001eo0pa3oBaTe/IbHON JUCHUILTHHBI

3.1. Jlng peaju3anuu NPOrpaMmbl JUCHUIJIMHBI NMPeAyCMOTPEHbI CJIeAyIolue
crnenuajJbHbIe MOMEIeHN S :

VY4eOHbII KAOMHET MAaTEMATHKH.

O6opynoBanue yueOHOro kabuHeTa:

- OCAI0YHBIC MECTA 10 KOJUYSCTBY 00YUarOIINXCS;

- pabouee MeCcTo mperoaaBaTes;

- KOMIUIEKT Y4e€OHO-HaTJISIIHBIX TTOCOOUIA;

- KOMIUICKT 3JICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJIaHUsI 111 KOHTPOJIBHBIX paboT;

- npoeccnoHaIbHO OPUCHTUPOBAHHBIC 3aIaHHS;

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTnra 00ydeHUS:

- IEPCOHATBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM IIPOTPaMMHBIM 00CCTICUCHHUEM;
- POEKTOP C IKPAHOM.

3.2. MadopmaniuoHHoe obecredeHne peaaTu3auu NporpaMmmbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEeUHBIH  GOHI  00pa3oBaTENIbHOM
OpraHu3allid  MMEeT  T[e4yaTHble W  DJJEKTPOHHbIe  oOpa3oBaTejbHbIE U
uH(DOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  [UJI1  MWCIOJb30BaHUS B
o0pa3oBaTeIbLHOM MPOIEecce, HE CTapIle MSATH JIET C MOMEHTA U3/IaHMUs.

1. bammvakoB M.U. Maremarnka: 3amaunuk: DDVII: yuebnoe mzmanue /
bammvakoB M.U. - Mocksa : Akagemus, 2024.

2. Marematuka: anreOpa W Hadajla MaTeMaTHYECKOr0 aHajau3a, TeOMETpPHUS.
AnreOpa u Hayaja MaTemMaTtuueckoro aHammsa. 10—11 kmaccsl : 6a30BbIT
U yrayOonéuusiii ypoBHu : yuebnuk / I, A. Amumos, 0. M. Konsrun, M.
B. Tkauésa [u ap.]. — 11-e uzn., crep. — Mockaa : [Ipocsemienue, 2023.
— 463 c.



4. KoHTpOJIb M OlIeHKA Pe3y/JIbTATOB OCBOCHNS 0011e00pa3oBaTe/IbHOM

AUCIHHMIIIMHBI

KOHTpOJ'Ib N OLI€HKA PC3YJIbTAaTOB OCBOCHMUA 06H.[€O6p8.30B3T€JIBHOI>i JAUCITUITIINHBI

pPacKpBIBAIOTCS  uyepe3

JAUCHUIIIIMHAPHBIC

pe3ybTaThl,

HAIIPpaBJICHHBIC HaA

dbopmupoBanre OOMMX M TPO(PECCHOHANBHBIX KOMIIETEHIIMHA IO pa3aeiaM Hu

TEMaM COJepKaHusl yueOHOro MaTepHaIa.

Oo6mas/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIETE€HI[HSA MeponpusITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

pelieHus 3a1a4
npodeccuoHaNbHOM
ACATCIIBHOCTH NPUMCHUTCIIBHO K
Pa3 IMYHBIM KOHTCKCTaM

o/c, 1.4.

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

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

P 4, Temnr 4.1,4.2,4.3, 4.4,
4.5, 4.6,4.7 I1-o/c, 4.8, 4.9,
4.10

PS5, Temsr 5.1, 5.2, 5.3 IT1I-
o/c,5.4,5.5,5.6

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

YcTHBIM onpoc
MaremaTUudecKui TUKTAHT
NuauBunyansHas
caMoCTOsITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKHUX paboT
3almmTa UHIUBUAYaJIbHBIX
MIPOEKTOB

KonTtponsHas padora
Brinosnnenue 3aganuii Ha
JK3aMEHE

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA MOKCKA,
aHaJIM3a U UHTEPIPETAINH
uHpOpMaLnH, U
WH(GOPMAIIMOHHBIE TEXHOJIOTUU
JUTS BBITIOJTHEHUS 33714
npodecCuoHAIbHON
JESTEIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

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

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

P 7, Tems 7.1, 7.2 I1-0/c,
7.3,7.4

TectupoBanue

YcTHbIM onpoc
MaremaTHu4eCcKUi TUKTAHT
NuauBunyansHas
caMoCTOsITeNIbHAs paboTa
[IpencraBnenue pe3ybTaToOB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKHUX paboT
3amuTa MHIUBUY alTbHBIX
MIPOEKTOB

KonTtponsHas padora
Brinosnnenue 3aganuii Ha
HK3aMeHe

OK 03. IltanupoBaTh u
peain30BbIBaTH COOCTBEHHOE
npodeccuoHaNbHOE U THYHOCTHOE
pa3BuUTHE,
peIPHHIMATEITHCKY IO
ACATCIIBHOCTDh B
npodeccuoHabHOU chepe,
MCIIOJIb30BaTh 3HAHUS IO

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

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

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

P 4, Temrr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 Tl-o/c, 4.8, 4.9,

TectupoBanue

YcTHbINM onpoc
MaremMaTuuecKuid TUKTaHT
NunuBunyanpHas
caMmocCTosTeNIbHAs paboTa
IIpencrasnenue pe3ysbTaToB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKHUX paboT




(UHAHCOBOU TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYyaIHsIX

4.10

P 6, Temrl 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8
P 7, Temsr 7.1, 7.2 I1-o/c,
7.3,7.4

3a1u1/1Ta I/IH[[I/IBI/II[yaJILHBIX
MIPOEKTOB

KonTpomnbHas pabora
Brimonnenue 3aganuii Ha
JK3aMeHe

OK 04. D¢ddexruBHO
B3aMMO/ICHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

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

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

P 4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

VYeTHBII onpoc
MaremMaTHuuecKuid TUKTAHT
NuauBunyansHas
camocTrosTeNnbHas padoTa
[IpencraBnenue pe3yabTaToOB
MPaKTHYECKUX paboT
3amuTa TBOPUYECKHUX padoT

4.10 3amuTa UHIMBUY AJIbHBIX
PS5, Temsr 5.1, 5.2, 5.3 11I- MIPOEKTOB
o/c,5.4,5.5,5.6 KonTpomnpHas padora
Brinonnenune 3amanuii Ha
9K3aMeHe
OK 05. Ocymectnsars yctayron | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

MUCHhMEHHYIO KOMMYHUKAIIUIO Ha
TOCYapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢ yuerom
0COOECHHOCTEH COIMAILHOIO 1
KYJbTYpPHOTO KOHTEKCTa

o/c, 1.4.

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

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

P 7, Temnr 7.1, 7.2 I1-o/c,
7.3,7.4

VYceTHBII onpoc
MaremMaTuuecKuid TUKTaHT
NunuBunyanpHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yabTaToOB
MPAKTHYECKUX paboT
3amura TBOpUECKUX padoT
3ammra HHIMBUAYAIbHBIX
IIPOEKTOB

KonTtponsHas padora
Brinonnenune 3amanuii Ha
JK3aMeHe

OK 06. ITposiBIATE TpaXk1aHCKO-
NaTPUOTHYECKYIO MTO3ULHIO,
JE€MOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
TpaULIUOHHBIX
00111e4eI0BeYeCKUX LIEHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHU3aluU
MEXHAIIMOHAJIBHBIX U
MEXPEIUTMO3HbIX OTHOIIECHUH,
IPUMEHSTH CTaHAAPThI
AHTUKOPPYNLIMOHHOTO MTOBEACHUS

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P4, Temr1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

VYceTHBIT onpoc
MaremMaTu4ecKuid TUKTaHT
NuauBunyanbHas
camocTosTelbHas paboTa
[IpencraBnenue pe3ybTaToOB
MPAaKTHYECKUX paboT
3amuTa TBOPUYECKHUX padoT
3ammTa UHIUBUAYaJIbHBIX
IIPOEKTOB

KonTtponsHas padora
Brinonnenune 3amanuii Ha
JK3aMEHE

OK 07. CogneticTBOBaThH

P 2, Temnr 2.1, 2.2, 2.3, 2.4,

TectupoBanue




COXPaHEHHUIO OKpYyXKarolen
Cpebl, pecypcocOepexeHuIo,
NPUMEHSTH 3HaHUS 00 H3MEHEHUH
KJIMMATa, MPUHIIATIBI
OEpEeKITMBOTO TIPOU3BO/ICTBA,

3¢ peKTUBHO AEHCTBOBATH B
Ype3BBIYAITHBIX CUTYyAIHIX

2.5,2.6I1-o0/c, 2.7

P4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Tems 5.1, 5.2, 5.3 11-
o/c,5.4,5.5,5.6

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

VYceTHBII onpoc
MaremaTnaeckuii JUKTaHT
NuauBunyanbHast
camocTosTelbHas paboTa
[IpencraBneHue pe3yabTaToB
MPaKTUYECKUX PaboT
3amuTa TBOPUYECKHUX padoT
3ammTa UHIUBUAYaIbHBIX
MIPOEKTOB

Kontponbhas padota
Brimmonnenue 3aganuii Ha
JK3aMeHe

IIK 1.1-6.5

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 Tl-o/c, 4.8, 4.9,
4.10

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

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

P 7, Temsr 7.1, 7.2 Il-olc,
7.3,7.4

TectupoBanue

VYceTHBII onpoc
MaremMaTu4ecKuil TUKTaHT
WNunuBunyanpHas
camocTosTeNlbHas padboTa
[IpencraBnenue pe3yJbTaToOB
PaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amuTa MHIUBUY AJIbHBIX
IIPOEKTOB

KonTpomnbnas pabora
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