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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN INPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOU JUCHUILJIAHBI

1.1. MecTo 1McUMIVIMHBI B CTPYKTYpe o0pa3oBaTteiibHOil nporpammsl CIIO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBIAETCS 005S3aTENbHOM YacThIO
00111e00pa3oBaTEeILHOTO IHMKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO 1o
09.02.11 Pa3paboTka u ynpasJjieHHe IPOrPpaMMHBIM oOecriedeHueM

1.2. lleau 1 nJIaHUpPyeMble Pe3yJibTAThI 0CBOCHUS IMCIUILINHBI:
1.2.1. leapb AUCUMIIIIHHBI

Copepxanre  mporpamMMmbl  00IIE00pa30BATENBLHOM  MUCHUIUIMHBL  «MaTemMaThka
HaIlpaBJIEHO Ha JIOCTHKCHUE pe3yabTaToOB ee W3y4YCHUS
B cootBeTcTBUU ¢ TpeboBanusmMu GI'OC COO c yderoM npoheCCHOHATBLHOW HAIPABICHHOCTH
drocC CIIO. IIpuopureTHbIMU LEIIMU oOyueHus MaTeMaTHKe
Ha 6a30BOM ypPOBHE SBJISIOTCS:

dbopMUpOBaHHE  LEHTPAIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTh U NIEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUsl 00yYarOIINXCS,

noABeAcHUE O00yJaronuXcsi Ha JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTeMaTUKU u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH OOIIEH KyJbTyphl YEJIIOBEUECTBA;

pa3BUTHE  MHTEUIEKTYaIbHBIX M TBOPYECKHUX  CIOCOOHOCTEH  oOywaromuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH MBIILJIEHUS, UHTEpEca K
M3Y4YEHUIO MAaTEeMaTHKU;

(dbopmupoBanue (GyHKIIMOHATHLHOW MAaTeMaTUYECKON T'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTUYeCKHe aCIEeKThI B peanbHbIX KU3HEHHBIX CUTYaLMIX
u npu H3y4YEHUU TIPYTUX JUCITUTUINH, MIPOSIBJICHUS 3aBUCUMOCTEHN
U 3aKOHOMEpPHOCTEeH, (HOpMYyTUpOBaTh UX Ha S3BIKE MATEMAaTHKU M CO3/1aBaTh MaTEMaTUYECKHE
MOJICIIH, MPUMEHSTD OCBOCHHBIN MaTeMaTU4eCKHuil ammapar
JUISL PEIICHHS TMPaKTUKO-OPUEHTHUPOBAHHBIX 3a/ay, 3ajad MpodecCUOHATBHON JCSTEIHHOCTH,
MHTEPIPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YIbTaThI.

1.2.2. IInanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xkommerenmuu (gamee — OK) OI'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMH,
MeTanpeIMETHBIMU U MPEAMETHBIMH pe3ylbTaTaMu oOyueHus: 6a3oBoro ypoBHs (nanee — I1P6)
®I'OC COO npexacrapiieHbl B Ta0nULIE:



Koa u HamMeHOBaHHE

Pe3ysabTarsl 00y4yeHnust

¢popmupyembIx
KOMIeTeHIM il Oo0mmme JAucuunimHapHbie
OK 01. Boeibupars criocoObl | JINUHOCTHBIE — pe3ylbTaThl  JIOJDKHBI — oTpaxkarh | [IPG1. Biamenue meromamu 0Ka3aTeNNbCTB, alTOPUTMAMHU

pelieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTEITEHO

K pa3IMYHbIM KOHTCKCTaM

B YaCTH: TPYJOBOI'O BOCITUTAHUS:
- TOTOBHOCTb K Tpydy, OCO3HAHHE IIEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K  AaKTUBHOM  JIEITEILHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTE WHULIUUPOBATH, IJIAHUPOBATH
Y CaMOCTOSITEIbHO BBINOJIHATh TAKYIO 1€ATEIbHOCTb;
- HHTEPEC K pa3IM4HbIM chepam npodeccHoHaTbLHON
JIeSITETLHOCTH.

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJIKHBI OTpaKaTh:

Ognanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyalIH3WpoBaTh MpoOJeMy, paccMaTpHBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaThb  CYLIECTBEHHBIH  TNpHU3HAK

WIA OCHOBAaHHS JUIS CPaBHEHUS, KIACCHU(PHUKAIMU
1 0000IIEeHMS;
- ONpenenATh IEeNd JEATEILHOCTH, 3a/]1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BbBIABJIIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe'-II/IH

B paCcCMaTpHUBACMBIX ABJICHUAX,

pewieHus 3a1a4; yMeHue (OpMyJIMpOBATH OINpPEEIeHus,
aKCHOMBI

U TEOpEMBbl, NPUMEHATh HUX, MPOBOIUTH JOKa3aTEJbHbIE
paccyKIeHHUs B XO/1€ PELICHUS 3aay;

[1P62. YMmeHue onepupoBaTh MOHATHSMH: CTEIIEHb YMCIIA,
BBITOJIHATH

norapudm BBIUHCIICHUE

3HAYCHUH

4yucla;  yYMEHUE
u 1npeoOpa3oBaHUs  BBIPAKEHUN  CO
norapudmamu, MnpeoOpa3oBaHus APOOHO-PAMOHATBHBIX
BBIPKEHHUI;

[TP63. YMeHue omnepupoBaTh MOHATHUSMHU: PallMOHAIBHEIE,

CTCIICHAMU n

UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
JorapumMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue ¢byHKIMS,

HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEpUpPOBATh  MOHATUSAMHU:
OINPEEIICHHBI NHTETpaJl; YMEHHE HAXOAUTh IIPOU3BOIHBIE
AJIEMEHTApHbIX  (QYHKIMH,  HCHONb3ys
MaTepHalibl; UCCIEN0BATh B MPOCTEHIINX CiIydasx QyHKIIUH

CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXO0aUuTh HauOOJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOIro aHalNu3a; IPUMEHATh MPOU3BOJHYIO MPH
peleHnn 3a1a4

Ha ABUXKCHUC; PCIIATh MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHUBATH PUCKHU
MOCJIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJaJleTh HaBBIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
U TIPOEKTHOM IS TEIbHOCTH, HAaBBIKAMU Pa3peLIeHUs
npo0Jem;

- BBIBIATH  NPUYMHHO-CIEICTBEHHBIC  CBS3H
U aKTyaJlW3upoBaTh 3a7ady, BBIIBUTATh THUIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTSL JTOKa3aTeIhCTBA CBOMX YTBEPIKICHUM, 33]1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH TMOJYYCHHBIE B XOJE€ pPEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPOTHO3UPOBATL HU3MCHCHHC

pe3yIbTaThl,
UX JOCTOBEPHOCTbD,

B HOBBIX YCJIOBHSIX;
pa3pabaThiBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM
aHaiusa UMEIOIIUXCS MaTepuaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPaKTUYCCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HHTETPUPOBATH 3HAHHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE HIIEeH, npearaTh

OpPUTHHAJIBHBIC TOAXOAbI U PCHICHUS

Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHUS, Ha HaXO0XKICHHE
MyTH, CKOPOCTU U YCKOPEHHS,

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKUuMs, MoKa3aTenbHas (YHKUUS, CTeTeHHas (YHKIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
dbyHKMKH, 0O0paTHbIE (YHKIIMW; YMEHUE CTPOUTH Tpaduku
W3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3324

HUCIIOJIB30BAThb

U3 IPYTUX YIeOHBIX MTPEIMETOB U 33]1a4 U3 PEATTbHOM KU3HH;
BBIpaXaTh POPMYJIaMH 3aBUCUMOCTH MEXTY BEIIMUYNHAMU;
[1PG6. YMmenue pemarb TEKCTOBBIC 3a/1a4d PAa3HBIX THIOB (B
TOM YHCJIC Ha TMPOIEHTHI, JOJIM M YacTH, Ha JBIIKCHUE,
paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3aJa4d W3
00J1aCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMY (PUHAHCAMHN );
COCTaBJIATh BBIPAKCHUS, YPAaBHCHUS, HEPABCHCTBA M HUX
CHUCTEMBI 1O YCIIOBHIO 3aJaud, HCCIEAOBATh MOIy4YEHHOE
peIIeHre U OIEHUBATH MPABIOMOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HaUMEHbBIIIEEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCHEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOTr0 HabOpPa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpeJICTaBIeHHYH0 B  Tabiaumax, Ha
qyarpaMmax, rpaukax, oTpakarollyro CBOMCTBA peallbHbIX
NPOIIECCOB U SBJICHUN; MPEJICTaBIATh HH(POPMALUIO C
MOMOIIBIO  TAabMUIl M JUarpaMM;  HCCIIEIO0BaTh

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIIC

C HpI/IMeHeHI/IeM Fpa(i)I/ILIeCKI/IX MCTOOOB H 3HeKTpOHHBIX
CpPE/CTB;




[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIydyaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIHOJIB30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOXXECHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
(GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YailHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJBIIMX YHCET B TNPUPOIHBIX
¥ OOILECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U TUIOCKOCTEH, YroJl MEX1y MPSMBIMH, YTOJl MEKIY TPSIMOM
U TJIOCKOCTBIO, YTOJI MEXKIY IMIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHM A0 IIJIOCKOCTH, PpaCcCTOAHUEC MCXKIAY IPSAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOJIh30BaTh
IpU pELIEHUU 3a7ad H3Yy4YeHHble (AKTBI M TEOpPEMBI
IIAaHUMETpHUU, YMCHUC OLCHUBATH Pa3MEPLI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTH BpAICHHS, TUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, I0CKOCTb,
Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, IMPU3MBI, KOHYyCa, IUIHHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJHHOTO
napajuieNIenunesa, IMpaMuIbl, IPU3MBI, UIUHIPA, KOHYCA,




niapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB;
YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB NMOAOOHBIX (PUTYp IIPU PELICHUH 33/]aY;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMeHnue onepupoBaTh NOHATUAMM: MPAMOYTOJIbHAs
CUCTEMAa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOp,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIYy BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTpPE3Ka, PACCTOSHUE
MEXy IByMSI TOUKaMU;

[1P614. YMmenue BoIOMpATh MOAXOAIINN NU3YISHHBI METO]]
JUIsl pElIeHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTH4YeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOMW W MHUPOBOU
MaTeMaTU4YeCKON HayKn




OK 02. Hcionb3oBare
COBPEMEHHBIC CpencTBa
[IOVCKa, aHajau3a u

MHTEpIpeTanuy NHPOpPMaLuH,
151 uH(GOpPMaIMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOI
e TeTbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YaCTU: IEHHOCTH HAyYHOTO [TO3HAHUS:

-c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMaJIore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJHUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMU
NI03HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIaJ€Th HABBIKAMH IOJYYEHUS WHPOpPMAIMU W3
UCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYLIECTBIISATH MOUCK, aHAIM3, CUCTEMATHU3ALHI0 U
UHTEPIIPETANI0 WHPOPMAIIMK Pa3IUYHBIX BUIOB U
dbop™m mpeacTaBIeHUS;

- CcOo3/1aBaTh TEKCTHl B pa3IM4YHBIX (opmaTax c

y4e€TOM Ha3zHadeHHs: UHQPOpMalUu U LEJIeBOU

ayIUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opmy
IIPEJICTaBICHHUS
Y BU3yallN3allly;
- OLECHMBaThb  JIOCTOBEPHOCTH,  JIETUTUMHOCTH

I/IH(I)OpMaI_II/II/I, €C COOTBCTCTBUC IIPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- UCIOJNB30BaTh CpeAcTBa HH(MOPMALMOHHBIX U

KOMMYHUKaIIMOHHBIX TEXHOJIOTHH B pPEeIICHUA
KOTHHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpTraHHu3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

I1P61. Bnanenue meromamMu J0Ka3aTeNIbCTB, alTOPUTMAMHU
pemieHus 3a1a4; yMeHue (OpMyIHpPOBATH OINpPEEICHus,
aKCHOMBI

U TEOpPEMbl, MPHUMEHATh HUX, NPOBOJIUTH JIOKa3aTeIbHBIE
paccyXJIeHUs B X0OJIe pELIeHUs 3a/1a4;

ITP62. YMmeHue omepupoBaTh NMOHATHSMU: CTEIICHb YHCIIA,
sorapupm yMeHHUe

3HAYCHUH

qucia, BBITIOJIHATE  BBIYUCJIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, npeoOpa3oBaHUS APOOHO-PATMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANIbHBIE, MOKa3aTebHbIE, CTETICHHBIE,
norapuMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPaBEHCTBA, UX CUCTEMBIL;
[1P64. VYmeHue onepupoBaTh

HenpepbiBHAs  (QyHKIUS,

HOHATUAMM:  (PYHKLHS,

MPOU3BOHAS, TEPBOOOpa3HAas,

OHpC}IGJ’IGHHLIfI HUHTErpaa; YMCHUEC HaAXOAUTh IMPOU3BOAHLIC

AIIEMEHTapHbIX  (YHKIUH,  UCHOJB3Yys  CIIPaBOYHBIE
MaTepuaibl; UCCIEI0BaTh B IPOCTENIINX cIydasx GyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMeHbIIWE 3HauyeHHs (QYHKIMHA; CTPOUTh TpaduKH

MHOT'O4YJICHOB C HUCIIOJIBb30BaHUECM arrapara
MAaTCMaTUYCCKOTO aHalin3a, IMPUMCHATH IMPOU3BOAHYIO IIPU
pemiCHUN 3aga4
Ha IBMXXCHHUC, pCIIaTh MPAKTUKO-OPUCHTUPOBAHHBIC 3aa4n
Ha HauOOJbIIKNE U HaUMEHBIIINE 3HAYCHHA, HA HAXO0XJICHHUC

IIyTH, CKOPOCTH U YCKOPEHUS;




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHCHBI,  PECypCcOCOCpEeKCHHs, IPABOBBIX |
THMYECKMX  HOpPM, HOpPM  HMH(OPMAIMOHHOU
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, nmoka3aTenbHas (YHKUHWS, CTeTeHHas (DYyHKIIHS,
JorapupmMuuecKas byHKLu, TPUTOHOMETPHUUECKHE
¢bynkuuu, obparHeie (YHKINMH; YMEHHE CTPOUTH rpaduku
U3y4eHHbIX  (DYHKIMM, UCHONb30BaTh TpaQuUKU  IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4
U3 IpYruX y4eOHbIX IPEIMETOB U 33]a4 U3 pealbHON KHU3HHU;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]ly BETMUUHAMU;
[1PG6. YMmenue pemarh TEKCTOBBIC 33/1a4d PAa3HBIX THIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBHIKEHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HaJOIH, 33Jaud U3
00JacTH yrpaBIeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHUIO 33/a4yM, HCCIEI0BaTh MOJYyYEHHOE
pelleHre U OLEHUBATh MPaBAONOJ00HOCTh PE3YIbTATOB;
[IP67. VYmeHue omnepupoBaTh MNOHATHSAMM: CpellHEe
apudmernyeckoe, MeauaHa, HauOousblliee M HaUMEHbIIEE
3HAYEHMS, pa3Max, JUCIEPCUs, CTaHAapTHOE OTKJIOHEHHUE
YHCIOBOr0 Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEACTaBICHHYO B  Tal0iumax, Ha
JyarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SBJICHUH; TMPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabmuIl M JUarpaMM;  UCCIIEl0BaTh
CTaTUCTHYECKUE JaHHBIE, B TOM quclie
C MpHUMEHEHHEeM TpaUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM
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rpadMUecKuX METOJIOB; MPUMEHATh (HOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AaKThI |
dbopMynbl MpU pEHICeHWH 331a4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHHE TPUBOAUTH IPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

[1PGY. YMmeHnue omnepupoBaTh MOHATUSAMHU: TOUKA, MpsiMas,

IIJIOCKOCTB, IIPOCTPAHCTBO, JBYTPaHHBIN yrou,
CKPEILIMBAIOIINECS IIPSIMBIE, [apaJyIeIbHOCTh u
NEePIEeHIUKYJIIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IMIIOCKOCTSIMU; YMEHHE UCIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThl U TEOPEMBI TUNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. YmeHnue onepupoBarh MOHATUAMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicss  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPaMU[IBI, MPHU3MBI, KOHYCa, LHIMHIPA,
wiomans  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNienuea, MUpaMuIbl, TPU3MBI, IWINHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAILIEHHS, UX CEUEHUS OT PYKH, C TIOMOIIBIO
YEpPTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;

11



YMEHME Paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MOJOOHBIX (GUTYD MPU PEIICHUU 33]1a4;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIOmaab, 00beM, IJIOAJb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKaJIspPHOE IIPOU3BEJIECHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOPOB, IPOM3BEIECHUE
BEKTOpa Ha YMCJIO; HAaXOOUTh C IIOMOIIBIO H3YYEHHBIX
dbopMyn1 KOOpPAMHATBI CEPEIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

¥ MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW U MHPOBOU
MaTEMaTHUYECKON HayKN

OK 03. IInanupoBathb
" peann30BBIBATh
COOCTBEHHOE
npodeccuoHanbHOe

U JIMYHOCTHOE pa3BUTHE,
IPEeINPUHIMATEIbCKYIO

JInyHOCTHBIE  pE3ynbTaThl  JOJDKHBI  OTPAXKATh
B YaCTH: TYXOBHO-HPABCTBEHHOTO BOCIIUTAHUA:

- chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

[1PG1. Bnanenue merogamMu J0Ka3aTelbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyIupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, MPHUMEHSITh WX, MPOBOJUTH JOKa3aTeIbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOM cdepe,
UCII0JIb30BATh 3HAHHUS
10 TPaBOBOM M (PUHAHCOBOMU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyalUAaX

- cOCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIECHHE K CBOUM POIUTEISM
Y (WJIM) IPYTUM Yj€HAM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHSATHSA  IEHHOCTEH
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MertanpeamMeTHbIE PE3YAbTATHI JOJKHBI OTPAKaTh:
OBnajeHue  yHHMBEPCAIBHBIMU  PETYJISTHBHBIMHU
NENCTBUSIMU:

a) CaMOOpTaHMU3aIINs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
npoOJieMbl, CTaBUTh

ACATCIIBHOCTD, BBISIBJIATH

" dhopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIIBHOCTH U >KU3HEHHBIX

3aga4uu

CUTyalusIX; CaMOCTOATECIIBHO COCTAaBJISATH IJ1aH
PCIICHUA HpO6HeMBI C YUCTOM NMCHOIIINXCS
pecypcos, COOCTBEHHBIX BO3MOXHOCTEH

Y TIPE/ITIOYTEHUIA; TaBaTh OILIEHKY HOBBIM CUTYAIHSM;
0) CaMOKOHTPOJIb:

UCIIONIb30BAaTh TPHUEMBl pedIeKcHn Uil OLEHKH
CHUTYaIllH, BBIOOPa BEPHOTO PELICHUS;

- yMEThb
IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

OIICHUMBAaTb PHUCKH W CBOCBPEMCHHO

B) AMOLIMOHAJIbHBIN HMHTEJUIEKT, MPEeANoararuuil
c(hOopMUPOBAHHOCTH:

I1P64. VYwmenue MOHATUSAMH:  (YHKIIHA,

HempepbIBHAas (QYHKLUS, TPOM3BOJHAs, IepBOOOpa3Hasi,

OIIepUpOBaTh

OHpeIIGHGHHBIfI HUHTCrpaj; YMCHUC HAXOAUTH IIPOU3BOAHLIC

JJIEMEHTapHBIX  (YHKIUH,  HWCHONB3YyS  CIIPABOYHBIC
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx (PyHKIIUH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOoJIbIINE

U HauMEHbIlME 3Ha4YeHHs (QYHKIHM;, CTpOUTh TIpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
MaTEeMaTHUYeCKOIr0 aHaIu3a; IPUMEHATh IIPOU3BOJIHYIO IIPU
3a1a4y

Ha IBUKCHHUC, pCIIATh MPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N

peleHun

Ha HauOOJIbIINE U HANMEHBITNE 3HAYCHUS, HA HAXOXKICHHE
MyTU, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATHUSMHU: pallMOHAIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPUYECKHUE
¢byHKIIMM, 0OpaTHbIe (YHKIMH; YMEHHE CTPOUTH I'paduKH
W3YYEHHBIX  (YHKIHH, rpaduku
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEHN, IIPU PEIICHUH 33]a4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX TPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXkaTh POpMyJaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4X Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JABHIKEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1acTH yNpaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (PUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI 1O YCIOBHIO 3aJ[aud, MCCIEI0BaTh MOJy4YEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTH)KEHHMIO LEeIM U YCHeXy, ONTHUMHU3M,

VHUIMATUBHOCTh, YMEHHE JIEMCTBOBATbH, HCXOIS
U3 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJIILHOE COCTOSIHUE JPYTHUX,
ero npu OCYILECTBJICHUH

CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHULIO;

YUUTHIBATDH
KOMMYHHKaAIINH,

- COIMAIIbHBIX HABBIKOB, BKJIFOYAIOIINX CITIOCOOHOCTH
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MIOHATHUSIMU:  CpPEIHEE

apupmMeTnyecKoe, MeauaHa, HauOoJbllee W HAaMMEHBIIEe

OIIEpUpPOBaAThH

3HAYEHMsI, pa3Max, JUCIEPCHUsi, CTAaHIAPTHOE OTKIOHEHHE
YKCJI0BOrO0 HabOpa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uHpOpMalLlMIO,  IPEJICTaBIEHHYH0 B  Tabiauumax, Ha
JuarpaMmax, rpagukax, OTpakarollyro CBONCTBA peaslbHbIX
IPOLIECCOB U SBIEHUH; MPEICTaBIATh HH(POPMALUIO C
INOMOILBIO  Tabaul U JUarpamm; HCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM
rpaMUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSATHOCTH C  HCIIOJIb30BAHUEM
rpaMuecKux METOJ0B; NMPUMEHATh (HOPMYJIbI CIIOKEHUS U
YMHOXXEHUSI BEpOSATHOCTEH, KOMOMHATOpHBIE (AKTBI U
dbopMynbl MpU pEHIeHUH 337a4; OLEHMBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE ITPUBOAUTH IIPUMEPHI
MPOSIBJIEHUS] 3aKOHAa OOJBIIMX YHMCET B HPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAINN U3yIEHHBIH METO
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(baKThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOM

MaTeMaTU4YeCKON HayKn

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh

JImgyHOCTHBIE PE3YIbTAThL JOJIZKHBI OTpaxaTb

B 4aCTU: ICHHOCTU HAYYHOI'O IMO3HAHUA: OCO3HAHUC

I[1P67. VYwmenue cpenHee

apI/I(I)MCTI/I‘-ICCKOG, MEauaHa, HauOOJIbIlIee U HaUMEHbIICE

ONEPUPOBATH  MOHITHUSMH:
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U paboTaTh B KOJUICKTHBE

OCHHOCTHU Haquoﬁ ACATCIBHOCTH, TOTOBHOCTH

3HA4YCHUA, pa3Max, AUCICPCUA, CTAHAAPTHOC OTKJIOHCHHUC

U KOMaHze OCYIIECTBIISATh IPOEKTHYIO M HCCIEN0BATENIbCKYIO | YMCIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
JIeSTEIbHOCTh MHIMBU/yaJIbHO U B IPYIIIIE uHpOpMaLMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakKarollyr0 CBOWCTBA peallbHBIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATHBHBIMU | IPOLIECCOB M SIBIEHUH; MPECTAaBIATh HHPOPMALUIO C
JNEUCTBUAMU: IOMOIIO  TabauL M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C INPUMEHCHHEM
- TMOHMMAaTh W UCHOJb30BaTh MpPEUMYyLIECTBA | rpaUUECKHX METOA0B U AIEKTPOHHBIX CPE/ICTB;
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpPUHHAMATh LIE€JIUM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS,
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HCIOJIb30BAaHUEM
JNOCTIDKEHUIO:  COCTaBJSITh  IUIAH  JCWCTBUH, | rpadMuecKux METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
pacrpenesiaTh poiau C y4eTOM MHEHMH YYaCTHUKOB | YMHOXXEHHUS BEpOSATHOCTEH, KOMOHMHaTOpHbIe (aKThl U
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH paboThI; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajeHue  yHMBEPCAJIbHBIMU  DPETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4alHBIMH
JNENCTBUAMU: BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH IPUMEPHI INPOSIBICHUS
T) IPUHATHE ce0s U IPYTUX JIOACH: 3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTUX JIOAEH | U OOLIECTBEHHBIX SIBICHUSX;
IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
- MPU3HABaTh CBOE NPaBO M MpPAaBO APYTUX JIOAEH | JUls pelleHus 3ajaud, pacrno3HaBaTh MaTeMaTHYECKHe
Ha OIINOKWY; (baxThI
- pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MUP C MO3ULMU | M MAaTeMAaTHYECKHE MOJENIN B IPUPOIHBIX U OOIIECTBEHHBIX
JPYToro 4ejoBeKa ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITUH POCCUHUCKOM W MHUPOBOU
MaTeMaTHUYECKON HayKU

OK 05. OcymectBusrs | JIUUHOCTHBIE  pe3yNbTaThl  NOJDKHBI  oTpaxkarh | [IPO1. Brmamenune meromamu moKa3aTeNnbCTB, alTOPUTMAMU

YCTHYIO M  IUCHBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCITUTAHMUS: pelieHus 3anay; ymeHue (opMynHpoBaTh ONpeAeNeHus,

KOMMYHHKAIUIO - JCTETHYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYas | aKCUOMBl U  TEOpPEMBbl, MPHUMEHSTb UX, M[POBOAUTH

Ha TOCY/IapCTBEHHOM SI3bIKE |3CTETHKY ObITa, HAay4HOTO UM TEXHMYECKOIO | JIOKa3aTelbHbIE PACCYXJIEHHUS B XOJI€ pEIICHUs 3a/1a4;
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Poccuiickoi denepanuu
C y4eToM ocoOeHHOoCTel
COLMAJIBHOT'O U KYJIbTYPHOI'O

KOHTCKCTa

TBOpUYECTBa, CIOPTa, Tpyda U OOIIECCTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPUHHMATh Pa3IU4HbIC BHJIbI
MCKYCCTBA, TPAJULIUUA U TBOPUECTBO CBOETO U IPYTUX
HapoJOB, ONIYIIATh SMOLMOHAIBHOE BO3ACHCTBHE
HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OBnageHue yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMHU
JICHCTBHUSMU:

a) oOmeHue: -

BO Bcex c(hepax KU3HU;

OCYHWICCTBIIATD KOMMYHHKAIUA

- pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMUS,

IIOHUMAThb 3HAa4YCHUC COLIMAJIBHBIX
paciio3HaBaThb MMpCAITIOChIIIKH KOH(l)J'II/IKTHBIX

CI/ITyaI_[I/Iﬁ H CMAT4aThb KOH(I)J'II/IKTBI;

3HAKOB,

- Pa3BCPHYTO U JIOTMYHO MU3JAraTb CBOK TOUYKY
3pC€HHA C UCIIOJIB30BAHUCM A3BIKOBBIX CPEACTB

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIydyaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMECHHE BBIUUCIATH BEPOSTHOCTh C  HCIIOIH30BAHHEM
rpadUYeCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXXECHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
(GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YailHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHCET B MPUPOIHBIX
1 OOIICCTBCHHBIX SBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JBYTPAHHBII yro,
CKpEIIHUBAIOIINECs npsiMbIe, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMOU
U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH

JI0 TUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH, PACCTOSIHUE
MEXy IUIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamMuia, GuUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, IMPU3MBI, KOHYyCa, IUINHIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJHHOTO

napajuiesenunea, MMpaMu/ibl, IPpU3Mbl, TUIMHAPA, KOHYCA,
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mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [TIOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB;
YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIIECHUE IUIOIIAJEH IIOBEPXHOCTEH H
00BeMOB NMOAOOHBIX (PUTYp IIPU PELICHUH 33/]aY;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(mHa, yroi, miomans, 0o0beM, IJIONIaas MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmenue onepupoBaTh MOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha 4YHCIIO; HAaXOJIUTh C TIOMOIIBIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASAIINN U3YYEHHBIN METOA
JUIsl pElIeHus 3aJayd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTH4YeCKUe MOJETH B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; yMEHHE IPHUBOJIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOMW W MHUPOBOU
MaTeMaTU4YeCKON HayKn

OK 06. [IposiBnsATE
IpaX/aIaHCKO-
MaTPUOTHYECKYIO TIO3HIIHIO,

JInu"ocTHEIE
B YaCTH:

pe3yabTaThl

JOJIXKHBI

OTpaXkaThb

[1P61. Bnanenne mMeromamu J0Ka3aTeIbCTB, AJITOPUTMAMH
pemieHust 3aaad; yMeHue (GOpMYIUpPOBATH OIMPEICICHHUS,
AKCHUOMBI
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JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEJICHUE
Ha  OCHOBE  POCCHICKHX

JTyXOBHO-HPABCTBEHHBIX
IICHHOCTEH,
C yYeTOM TapMOHHU3AIMHU
MEKHALMOHAJIbHBIX

u MEXPEIIUTHO3HBIX

B TOM 4YHCJIIC

OTHOILEHUH, [IPUMEHATD
CTaHJapThl
AHTUKOPPYILIHOHHOTO

IIOBCACHUA

- TPaKIaHCKOTO BOCIIUTAHUS: MIPUHSTHE
TPaIUIIMOHHBIX HAIIMOHAIIBHBIX, 00IICUYETIOBEUECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKUX LIEHHOCTEH;
-MaTPUOTUYECKOT'O BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIeNIO, TpaIuLUsM HapOJIOB

POCCI/II/I, JoctmxkeHusm Poccuu B HAayKe€, UCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
Ipenoararoiui ¢chOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

PeryJIsTUBHBIMU

NEUCTBUSIMU: SMOIIMOHANLHEIA ~ WHTEIIEKT,

--CaMOCO3HaHus, CIOCOOHOCTh
IOHUMAaTh CBOE AMOLMOHAILHOE COCTOSHUE, BUAETh
HaIpaBJICHUS pa3BUTHA COOCTBEHHOM
AMOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPpUHUMATh

aZlalITUPOBATLECA K SMOLHWOHAJIIBHBIM HU3MCHCHUSAM
U TIPOSABJIIATH I‘I/I6KOCT]':>, OBITh OTKPBITBIM HOBOMY;

- BHYTpCHHeﬁ MOTHBAIIUU, BKJIIOYAIOIIEH
CTPEMIJICHUEC K JOCTUXXCHUIO 1CINn U YCICXY,
ONTUMU3M, UTHUIUATUBHOCTH, YMCHUC ﬂeﬁCTBOBaTB,
HCxXoas u3 CBOUX BOSMO)KHOCTef/'I;

- OMIIaTHH, BKITIOYAIOIICH CIIOCOOHOCTh MOHUMATH

SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMbl, MPHUMEHATh HX, MPOBOJUTH JOKa3aTeJIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a/1ay;
I1P64. VYwmenue byHKIHA,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEPUPOBATh  MOHITHUSAMM:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX clydasx GyHKIIUH
Ha MOHOTOHHOCTb, HAXOAUTh HauOOoJIbIINE

W HauMEHbIIWE 3HaYeHHWs (YHKIMA; CTPOHUTH TpaHKH

MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYECKOIr0 aHaIu3a; NPUMEHATh IIPOU3BOJHYIO IIPU
pelieHun 3aja4
Ha JIBUKEHHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaui
Ha HauOoJIbIIME U HAaMMEHbIINE 3HAYCHUS, Ha HaXO0XJICHHE
IyTH, CKOPOCTU U YCKOPEHMS;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a4M PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIyI, HQJIOTH, 33Ja4d M3
00JacTy yrpaBeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJISITh BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[TP67. VYmeHue omnepupoBaTh cpenHee

apI/I(I)MCTI/I‘{CCKOC, MEaraHa, HauOOJIbIlIee U HaUMEHbIICE

IIOHATHUAMMU:

3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(poOpMallMi0, TPEJICTaBICHHYH0O B  TaOiumax,

JIuarpaMmmax, rpagukax, OTpaKaroIlylo CBOMCTBA PEaTbHBIX

Ha

MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HHPOPMAIUIO C
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAOIIHMX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C JPYTHMH JIOIAbMH,
3a00TUTHCH,
KOH(JIUKTBI

NPOSABIATh MHTEPEC U paspeliarhb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTAaHHBIE, B TOM qucIie
C TpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U ciyyaiiHOe COOBITHE, BEPOSITHOCTh CIy4ailHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOSATHOCTH C

rpaduyecKux METOAOB; MPUMEHSATH (DOPMYIIBI CIOKECHHS U

HCIIOJIb30BAHUEM
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKThl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMU; YMEHHE IIPUBOAUTH IPUMEPHI
OpPOSIBICHUSI 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUI  peLIeHHs 3aJadd, paclo3HaBaTb MAaTeMAaTHYECKUE
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOIHBIX U OOLIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJINUTH NPHUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHUCKOM M MHPOBOU

MaTeMaTH4eCKOMn HayKHu

OK 07. CopgeiicTBOBaTh
COXPAaHEHHUIO OKpYyKaroIen
CpeIbl,
pecypcocOepeKeHHIO,
MIPUMCHSITh

00

IIPUHIUIIBI

3HAHUA
N3MCHCHHUU KJIuMara,
OEpEKITUBOTO

MPOU3BOJICTBA, IPPEKTUBHO

JluyHOCTHBIE  pe3yabTaThl  JOJIKHBI  OTpPa’KaThb
B YaCTH: HKOJIOTUYECKOTO BOCIIUTAHUS:

- aKTUBHOE HENPUITHE IEUCTBUM, MPUHOCIIINX BPEL
OKpYKarollleu cpee;

- yMeHue

OKOJIOTHYCCKHUE TOCICACTBUA MPEANNPHUHUMACMBIX

MPOTHO3UPOBATh  HEOJIATONPUSTHBIC

JIEMCTBHM, IPEAOTBPAILATH UX;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3aj1a4; yMeHue (opMyJIHpOBATh OIpE/eIeHus,
aKCUOMBI

U TEOpEeMBbl, NMPUMEHATh HUX, MPOBOIUTH JOKa3aTelbHbIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;

I1P64. VYwmenune
HenpepbIBHAs  (QYHKIUS,

OHpCHeHeHHLIﬁ HUHTCrpaj; YMCHUC HAXOAUTH IIPOU3BOIAHLIC

ONEpPUPOBATh  TMOHITUSAMH:

byHKIIHS,

MPOM3BOHAS, TIEPBOOOpA3HAas,
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JIEVCTBOBATh
B UPE3BBIYANHBIX CUTYALUAX

- pacuIMpeHue OmbITa ACATSILHOCTH YKOJIOTUIESCKOM
HATPABICHHOCTH;

MeranpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXaTh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMU
[T03HABATEJIbHBIMU JEHCTBUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajau3a MMETOIINXCS MaTepHUaIbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH ueﬂeHanpaBneHHmﬁ

epeHoca  CpeAcTB U croco0OB  JeHCTBUS
B PO ECCUOHAIBHYIO CPELY;

- yMeTh MEPEHOCUTh 3HAaHMS B I03HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnageHue  yHMBEPCAJIbHBIMU

JIEUCTBUSIMHU:

PEryJIaTUBHBIMHA

0) CaMOKOHTPOJIb:
- JaBaTb OLCHKY HOBBIM CUTyalUsAM, BHOCHUTH

KOPPCKTUBBI B JACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LECIAM

byHKumii,
MaTepualibl; UCCIC0BATh B IPOCTEHIINX CIydasix (yHKIHUU

9JICMCHTApPHBIX HCIIOJIb3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXOodUuThb HanOOJIbIIINE

¥ HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpaduKu

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM alirapara
MaTEMATUUYCCKOIO aHalin3a, IMPUMCHATH IIPOU3BOAHYIO IIPU
pPEIICHUN 3aJa4

Ha JIBIDKEHUE; PeliaTh MPaKTUKO-OPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHHUS;

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
¢GyHKIMSA, MOKazareiabHas (QyHKUUS, CTENeHHas (PyHKUHA,
norapudmuyueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHk1MKM, obpaTHble (YHKIMH; YMEHHE CTPOUTH rpaduku
W3YYECHHBIX  (DYHKIIHH, rpaduku  mpu
M3yYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 33124

HUCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BbIpaXkaTb (OpMyJIaMH 3aBUCUMOCTH MEX/1Y BEJIMYUHAMU;
[TP66. YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, AOJIM M YacTH, Ha JBH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 33Ja4d W3
o0nacTu yrnpaBiaeHHs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH );
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHS, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIOBHUIO 3aJaud, MCCIEAOBATH IOJYyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. YMmenue onepupoBaTh MOHATHSIMHE: CIIYIAHBIA OTBIT
U CIIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYaHOTO COOBITHS,
YMEHHE BBIYUCISTH

BCPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHIeHWH 3a7ay; OLEHHBATH BEPOSTHOCTH
peasIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4ailHBIMH BEIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

ILJIOCKOCTb, IIPOCTPAHCTBO, JBYI'PaHHBIN yrod1,
CKpEIIMBAIOIINECS MpsIMbIE, MapauieIbHOCTh u
MEPIECHANKYISIPHOCTh MPSAMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKY IPAMOU
U TUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHHE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]y IIIOCKOCTSIMH; YMEHHUE UCIOJIb30BaTh MIPU PEILICHUU
3ajJ]a4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUN; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamMuia, GuUrypa W TOBEPXHOCTh BpAIIECHUS, WINHID,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWINHApA,
wiomans  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNenumnea, MupaMuabl, TPU3MbI, HIWIHHIPA, KOHYCA,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAIIEHHS, HX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYmMeHue omnepupoBaTh TMOHATUSAMU: JBUKECHHE
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 3371aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroji, IUIomaas, 00beM, IUIOMAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI TOUKAMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIsL pellleHus 3aJauyd, pacro3HaBaTh MAaTeMaTHYECKHe
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOJIHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE;, YMEHHE IPHUBOIUTH IPUMEPHI
MaTe€MaTUYeCKUX OTKPBITUH POCCUHUCKOW UM MHUPOBOU
MaTEMaTHUYECKON HAyKN
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM TUCHUILINHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThl Oo0bem B
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPAMMBbI 1M CIIATIJIMHbI 340

B T.Y.

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0ydeHue

nabopaTOpHBIE U IPAKTUYCCKUE 3aHATHS

IIpodeccnonanbHO OpEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 26

MPUKJIAJTHOI0 MOIYJIfA)

CamocrosiTesibHas padoTa 298

[IpomexyTouHas aTTecTauus (SK3aMEH) 6
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

HaumenoBanue pa3zaesioB u | CamocrositesibHasi paboTra (0CHOBHOE M MPO(ecCHOHAJILHO OPHEHTHPOBaHHOe), | O0bem | DopmupyeMble
TeM J1a00paTOpPHbIE M MPAKTHYECKUE 3aHATHS, MPUKJIATHONH MOIYJ/Ib YacoB | KOMIETEHUHH
1 2 3 4
OcHoBHOe€ coJepKaHue
Pasznea 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1. CamocTtosTenpHas pabora 2
Lens n 3amaun mareMatuku | Llens W 3amaun MaTeMaTWKH MPH OCBOCHHWM CIIEIHMAILHOCTH. ba3oBble 3HaHUS U
npu OCBOCHHH | yMEHHUsSI MO MaTeMaTHKe B MPO(eCCHOHATbHOW U B MOBCEJAHEBHON JAEATEIHLHOCTH.
CIIEIUAJIBHOCTH. MHOXeCTBO, oOIepalMd HaJl MHOXECTBaMHU, JuarpaMmbl  Diiepa-Benna.
MHokecTBa U JIOTHKa Hcnonb30BaHHE TEOPETUKO-MHOKECTBEHHOI'O arrapaTta Jjis ONHCAaHUsl peabHbIX OK-01. OK-02
IIPOLIECCOB U SIBJIEHUM B IPO(ECCUOHATIBHON JIEATENbHOCTH, IIPU PEIICHUH 3a/1a4 U3 OK—O3’ OK-0 4’
JIPYTUX AUCIUILIIH OK-0 5: OK-0 6:
Tewma 1.2. CamocrositenpHas pabora 2 OK-07
Uucna v BBIYUCICHUS Hatypanbnblie u nenble yucna. [Ipu3znaku qenumoctu 1enbix yucen. PanuonaibHbie
gyrcna. OOBIKHOBEHHBIE W JICCATHYHBIC JApOOH, TMPOLEHTH, OECKOHEYHBIE
nepuoAndeckue Ipodu. Apudmernyeckue omepanuu ¢ parroHaTbHBIMU YUCIAMHU,
npeoOpa30BaHMs YUCIOBBIX BhIpakeHUH. JleiicTBUTEIbHBIC Unciia. PalinoHanpHbIC U
UppalMoHanbHble YHCTIa. ApHPMETHUECKHe OIepaludl ¢ JAeWCTBUTEIbHBIMU
ymrcnamu. [IpubnuxEHHbIE BBIUNCICHMS, TIPaBUIIa OKPYIJIEHNUS, IPUKUIKA U OLIEHKa
pe3ynbTaTa BRIYMCICHUN
Tema 1.3. CamocrositenpHas paboTta 4
Toxnecta u ToxaecTBeHHble | ToxxaecTBa U TOXKIAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHUS.
npeoOpa3oBaHus YpaBHeHus, | HepaBeHCTBO, peleHne HepaBeHCTBAa. MeToa WHTEpBalioB. PerieHue NenbiXx U
HEPABEHCTBA U UX CUCTEMBI IpOOHO-pAllMOHANBHBIX YpaBHEHHH W HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH W
HEPAaBEHCTB K PEIIEHHI0 MaTeMaTH4YeCcKUX 3a7ad U 3a/ay U3 pa3IM4HbIX oOsacteit
HayKU U peaibHOM XKU3HU. CHUCTEMBI U COBOKYITHOCTH PALIMOHAJIbHBIX YPABHEHHUH U
HepaBeHCTB. CHCTEMBbl JMHEHHBIX YypaBHEHUW. PellleHWe NpHKIanHbIX 3a1ad C
MTOMOIIIbIO0 CUCTEMBI JINHEWHBIX YPaBHEHUM
Tema 1.4. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COMepPKaHUe MPUKJIATHOTO 4
IIpouieHTHBIE ~ BBIUMCIICHUS | MOIYJISA)
B npodeccroHanbHbIX | [IpuMeHeHue qpo0eit 1 MPOIEHTOB /sl PEIICHUS TIPUKIIAHBIX 3a/1a4 U3 Pa3THYHBIX
3aza4ax oTpacieil 3HaHUM M peanbHOW >KM3HU. llpuOMIKEHHBIE BBIYMCICHMS, TpaBUIIA
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OKpYIJIEHUs, NPUKHUJKA W OLEHKAa pe3ysbTaTa BbIYMCICHMHA. Pa3Hble crnocoObl
BBIYUCIICHHSI TPOLIEHTOB. [IpolieHTHBIE BBIYUCICHUS B TPO(ECCHOHATBHBIX 3a/1a4aX.
[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMaTHYECKUX 3a/1a4 U 3a1a4
U3 PA3IUYHBIX 00JIaCTel HAYKU M pealbHON JKU3HU

Tema 1.5. CamocrosiTenbHas padoTta 2
ITocaenoBaTenbHOCTHU ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs II0CIIENOBATENIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU IOCJIEI0BATENbHOCTH.  ApupMeTnueckass M TeOMETpUYecKas  MPOTPECCHH.
Beckoneuno yOwiBatomasi reomerpudeckass mnporpeccus. Cymma OecKOHEYHO
yObIBaromieil reomerpudeckoit mnporpeccur. Popmyna CIOKHBIX IPOLEHTOB.
Vcnonp30BaHue NPOrpeccuu JiIsl pellieHus peasIbHbIX 3aj1au PUKIIAJHOTO XapaKTepa
Tema 1.6. CamocTtosTenbHas pabora 4
OyHKIMY U TpaPuKH Oyukius, crnocodbl 3amanus QyHkmuu. ['padpuk ysxnum. B3ammboo oOpaTHBIE
¢ynkuuu. O6nacThk onpeaeraeHns U MHOKECTBO 3HaueHui GpyHkiuu. Hynu pyHkumu.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
Tema 1.7. CamocTosTenbHas paboTta 2
Bxo1HOM KOHTPOJIb Beruncinennss u mnpeoOpa3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccun.
DyHKIMH U rpaduKu
Pa3ned 2. Crenenn u kopuu. CreneHHas, noka3ateJabHas U Jorapupmudeckas GyHkuus 50
Tema 2.1. CamocrositenpHas paboTta 4
Apudmerndeckuii KOpeHb N— | AprdMeTndeckuii KOpeHb HAaTypaibHO#l cremneHu. JleiicTBus ¢ apupMeTHISCKUMU
O CTEeNeHU KOPHSIMH N—OW CTEIIEHH
Tema 2.2. CamocrosiTenbHas pabora 4
Crenenu. CrangaptHas | Crenenb ¢ 1eibIM TokazateneM. CraHmapTHas ¢opMa 3alicH JeHCTBUTEIBHOTO
dbopma 3anmucH | yucna. Mcnonb3oBanue moaxoasmieil (opMel 3aMcH JAEHCTBUTENbHBIX YUCEN IS OK-01, OK-02,
JEHCTBUTENBLHOTO YnCIa pelIeHNs MPaKTUYECKUX 3a]a4 ¥ IPEICTaBIeHUs JaHHbIX. CTETEeHb C palliOHAIbHBIM OK-03, OK-04,
nokaszareneM. CBoiictBa creneHu. IIpeoOpa3oBaHue BbIpaXeHUH, coaepKaIIUX OK-05,
CTENEHH C PAMOHATLHEIM MOKA3aTelIeM OK-06,
Tema 2.3. CamocrosiTenpHas pabora 2 OK-07
CrenenHast GyHKIUSA CrenenHast pyHKIUS ¢ HaTypaJlbHBIM U II€TIBIM NT0Ka3aTeneM. E€ cBolicTBa u rpaduk.
CaolicTBa U rpauK KOpHsI -0l CTENEeHH
Tema 2.4. CamocrosiTenpHas pabora 4

HppaumnonanbHble ypaBHEHHS
U HEPaBEHCTBA

Pemenne nppanroHaabHbIX YPABHEHUN U HEPABEHCTB
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Tema 2.5. CamocrosiTenpHas padoTta

IIpumeHenue CBOMCTB | Mcronb30BaHNe CBOMCTB CTENEHHOW (YHKUMU TPH pEIICHUH YpPaBHEHHHA U
CTETIEHHOHN (YHKIINH HEPABEHCTB

Tewma 2.6. CamocTosTenpHas paboTta

[TokazaTenpHas ¢bynkuus, | ITokasarenpHas GyHKIHS, €€ CBOMCTBA U rpaduK

€€ CBOMCTBA

Tema 2.7. CamocrosiTenpHas padoTta

ITokasaTenbHble ypaBHEHUS
U HEpaBEeHCTBA

Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA

Tema 2.8.
[Ipumenenne CBOIICTB
MOKa3aTeIbHON QYHKITUH

CamocrosiTenpHas pabora

Pemenue nmokaszareabHBIX ypaBHeHI/Iﬁ M IIOKAa3aTCJIbHbIX HCPABCHCTB

Tema 2.9.

Jlorapudm qrcra.
JecsaTuanbIi

Y HATYPAIbHBIN JIOTapH(MbI

CamocrosTenbHas pa60Ta

Jlorapudwm yucna. JlecaTHYHBINA U HATYPATBHBINA JOTapru(MbI

Tema 2.10.
CoiicTBa norapupmMoB

CamocrosiTenpHas paboTta

ITpeoOpa3oBaHue BbIpAXKEHUN, COACPIKAIIMX JIOTapU(MBI

Tema 2.11.
Jlorapudpmuueckas QyHKIHS,
€€ CBOMCTBA

CamocTosTenbHas pabora

Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U Tpaduk

Tema 2.12. CamocrosTenbHas pabora

Jlorapupmuyeckne Jlorapudmuueckue ypaBHEHHS 1 HEPABEHCTBA

YPaBHEHUs U HEPABEHCTBA

Tema 2.13. IIpodeccnonanbHO OpHEHTHPOBAHHOE coepkaHue (colep:KkaHue NPUKJIATHOTO
Jlorapupmsl B Tpupoae U | MOmYJIsA)

TEXHUKE [Ipumenenue norapupma. Mcropuss pasButus marematuku. Jlorapudmmueckas

cnupans B mpupoge. Ee marematudeckue cBoiicTBa. lMcmonp3oBaHue TpadukoB
GYHKIMHA 1T KCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOPHIE BOSHUKAIOT TIPH
peIIeHUH 337249 U3 pa3INyHbIX 00JacTel HAyKH U PeallbHOM JKU3HH

Tema 2.14. CamocrositenpHas padoTta

IIpumeHeHue Pemenne norapumuueckux ypaBHEHHM U HEPABEHCTB




JorapuMoB K  PELICHUIO
3a1a4
Pa3znen 3 IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE 16
Tewma 3.1. CamocTosTenpHas paboTta 2
IToBropenne mianumerpuu. | OCHOBHBIE (QUTYpBl, (GakThl M TeopeMbl IUIaHUMETpuu. OCHOBHBIC TOHSITHS
OcHoBHbIE NOHATHUSA | cTepeoMeTpur. Touka, mpsiMasi, IJIOCKOCTb, HpocTpaHcTBo. [lonsarue 00
CTEpEOMETPUU AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHM: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX
Tewma 3.2. CamocTosTenbHas paborta 4
[Ipsimble U TIOCKOCTH B3aumHoe  pacronoxkeHue HpsMBIX B I[IPOCTPAHCTBE:  IE€pPECEKAIOLIUecs,
B IPOCTPAHCTBE. | MapajuleNIbHbIE W CKpeluBaroluecs mnpsmeie. [lapamienbHOCTh OPSIMBIX U
ITapamnenbHOCTs  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUiesibHbIe MpsSMble B MPOCTPAHCTBE,
IpsIMON U IIJIOCKOCTH, | TapaJJIEIbHOCTh TPEX MPSAMBIX, MAPATUIETBHOCTh HPSIMOM MU IJIOCKOCTH. YTJBI C
IJI0CKOCTEN COHAIIPABJICHHBIMU CTOPOHAaMH, YOl MEXAYy HpsIMbIMA B IPOCTPAHCTBE.
[TapamienpHOCTD IJIOCKOCTEN: MapajlieIbHbIE IIIIOCKOCTH, CBOMCTBA MapalIeIbHbIX
iockocteil. IIpocreiimme mpocTpaHCTBEHHBIE (UTYpPBI HA TMIIOCKOCTH: TETPa’p,
KyO, napajuiesienumes, HoCTPOeHHE CeUeHH
Tema 3.3. CamocrosiTenbHas pabora 2
[lepnieH IUKYISIPHOCTD [lepieHAUKYIAPHOCTh MPSMOW W IUIOCKOCTU: NEPIEHIUKYISApPHBIE MpsSIMbIE B
MPSIMBIX IIPOCTPAHCTBE, NPSMBIE apAJUIEIbHBIE U IEPIEHANKYIISIPHBIE K IIIIOCKOCTH, IPU3HAK
U IIJIOCKOCTEN NEePHEHAUKYJISIPHOCTH MPSIMOU U INIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHANKYIISIPHON
IJIOCKOCTH
Tema 3.4. CamocrosiTenpHas paboTta 4
Yrael  MeXAy — NOpAMBIMU | YIIIBI B MPOCTPAHCTBE: YTrOJI MEXAY HPSMONW M IIOCKOCTHIO, JABYTPaHHBIM Yro,
U INIOCKOCTSIMHU JIMHENHBIN Yroj IBYIpaHHOro yria. [IeprneHIuKyisp U HaKJIOHHBIE: pacCTOSTHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOMN JI0 TUIOCKOCTH, MPOEKIUs (GUTyphl HA
IUIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEH: MNpU3HAK NEPIEeHIUKYISIPHOCTH
JAByX mIockocted. TeopeMa o TpEX nepneHauKyisspax
Tema 3.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COMepPKaHUe MPUKJIATHOIO 2
[Ipsimble U TIIOCKOCTH MOJYJIsT)
B [TPAKTHUYECKHX 3aJja4ax PacnonoskeHne npsiMbIX U MJIOCKOCTEN B OKpYXKaroleM Mupe (Mpupoje, UCKYCCTBE,
apXUTEKType, TeXHUKe). PellieHne npakTHKO-OpUEeHTUPOBAHHBIX 33124
Tema 3.6. CamocrosiTenpHas padoTta 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,

OK-07
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OcHOBHBIE
IIPOCTPAHCTBEHHBIE (PUTYPHI
U MX B3aUMOPACIIOJIOKEHHE

B3anmHoe pacnosiokeHre TpsIMBIX W IIOCKOCTe B mpocTpancTBe. [loctpoenue
CECUYECHUN

Pa3nes 4. KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. CamocrosiTenpHas padoTta 4
Bekropel B mpocTtpaHcTBe. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB.
JlelicTBUS ¢ BEKTOpaMH YMHOXXEHue BeKTopa Ha yucio. Pa3noxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTtopaMm. [IpaBuino napamnenenunena. Pemenne 3aa4, CBsI3aHHBIX C IPUMEHEHUEM
IpaBUJ JEHCTBUN C BEKTOpaMU
Tema 4.2. CamocrositenpHas padbora 4
Koopaunatsl B mpocTpancTse. | [IpsMoyronbHas cucreMa KOOpPAMHAT B MpocTpaHcTBe. KoopaumHAThl BEKTOPA.
[Ipocreiimue 3anauu | [Ipocteitimme 3amauni B KOOpJAMHATAaX. YTON MeEXay BekTopamu. CkaiasipHOe
B KOOpAMHATaX IIPOU3BEIICHUE BEKTOPOB. BBIYMCIICHHE YIVIOB MEXAY NPAMBIMA U IUIOCKOCTSMH. OK-01, OK-02,
KoopanHaTHO-BEKTOPHBIM METOJI IPU PEIIEHUN T€OMETPUYECKUX 3a/1a4 OK-03, OK-04,
Tema 4.3. IIpodeccnonanbHO OpHEHTHPOBAHHOE cOAepkaHue (colep:KkaHue NPUKJIATHOTO 4 OK-05, OK-06,
IIpakTUKO-OPUEHTUPOBAHHBIE | MOYJIsT) OK-07
3ajaud  Ha KoopauHaTHOM | KoopauHaTHas MII0CKOCTh. BbunciieHne pacCTosHUM 1 TUIOIaAel Ha KOOPAMHATHON
IJIOCKOCTH m10cKocTH. KomuecTBeHHbIE pacueTsl
Tema 4.4. CamocrositenpHas paboTta 2
Pemenue 3a1a4 Ha | KoopAMHATHO-BEKTOPHBIM METOJ NPU PEIICHUN I€OMETPUYECKHUX 3anad. Pemenue
KOOpPJIUHATBI 3a/a4, CBSI3aHHBIX C NPUMEHEHUWEM NpaBWJI JEMCTBHM € BEKTOpamMH. 3ajauu
U BEKTOPBI IUIAHUMETPUU U CTEPEOMETPUU U METOBI UX PEIICHUS
Paszpnen 5. OcHoBbl TpUroHOMeTpuH. TpuronomMerpuyeckue GyHKUMHU 34
Tema 5.1. CamocTtosTenbpHas paboTta 4
OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHreHC  4YMCJIOBOIO  apryMeHTa.  |pUroHOMeTpHuYecKas  OKPYXKHOCTb,
ornpeziesieHue TPUTOHOMETPUYECKUX (DYHKIIMI YHCIOBOTO apryMeHTa OK-01. OK-02
Tema 5.2. CamocTosTenbHas padoTta 4 OK-O3’ OK-0 4’
OcHoBHbIE [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE OK-OS’ OK-O6’
TPUTOHOMETPHYECKHE TPUTOHOMETpHUECKHE (HOPMYJIIbI OI’{-O7 ’
TOXKJIECTBA
Tema 5.3. CamocrositenpHas padoTta 4
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Ilepuonnueckue  ¢pynkuuu. | Oynxnus. [lepuonnyeckue GyHkuuu. TpuroHomerpuyeckrue QyHKIUN, UX CBOUCTBA

Tpuronomerpudeckue u rpaduku

byHKIAH

Tewma 5.4. CamocTosTenpHas paboTta 2

[IpeobpasoBanue rpadukos | CkaTue U pacTsHKCHUE rPadUKOB TPUTOHOMETPUICCKUX (DYHKITHA.

TPUTOHOMETPUUECKHUX [TpeoOpaszoBanue rpaukOB TPUTOHOMETPUUECKUX (DYHKITHIA

byHKIMHA

Tema 5.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (Colep:KaHue MPHUKJIATHOTO 6

Omnucanue MOJYJIsT)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B TPOQecCHOHATBHBIX

IPOLECCOB ¢ IOMOLIBIO | 3aayax. Vcnosnb3oBaHue rpadukoB (GYHKUMN JUIs MCCIENOBAaHUS IPOLECCOB U

rpadukoB pyHKIMI 3aBUCHUMOCTEH, KOTOpbIE€ BO3HMKAIOT MpPU pEIICHUM 3a7ad M3 JIPYTUX yueOHBIX
JUCLUIUIMH U peabHON )KU3HU

Tema 5.6. CamocrositenpHas padbora 2

ObpatHbie Ob6patubie pynkuuu. OOpaTHbIe TpUroHOMeTpudeckue GyHkuuu. Mx coiicTBa u

TPUTOHOMETPUUECKHE rpaduku

byHKIIUU

Tema 5.7. CamocrosiTenpHas paboTta 6

Tpuronomerpuueckue Penienne TpUroHOMETPUYECKUX ypaBHEHUI

YpaBHEHHUS

Tema 5.8. CamocrosTenbHas pabora 4

Tpuronomerpuyeckune IIpumepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx

HCpAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOIb30BAHUEM CBOMCTB
byHKIMMA

Tema 5.9. CamocrosiTenbHas pabora 2

Pemenue 3a1a4 | TpuroHomeTpuieckue BoIpakeHUs, ypaBHEHUS M HEPABEHCTBA

TPUTOHOMETPUH

Paspnen 6. IIpousBoanas pyHkuum, ee npuMeHeHHE 34

Tema 6.1. MonotonHnocts | CamocTosTenbHas padoTa 2

byHKIHN. OkcTpemMyMsl | [IpoMEeKYyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U MHHUMYMBI (DYHKIIHH.

¢bynkuuu. Toukn skcTpemyma | Hanbosbliiee v HaMeHblee 3HaueHre (QYHKITMKM Ha TIPOMEKYTKE

Tema 6.2. Ilonsatue CamocrosiTenbpHas pabora 4 OK-01, OK-02,

OK-03, OK-04,

O HEMpepbIBHOCTU (QYHKIIUU

HenpepsiBabie HyHKIIN. MEeTO MHTEPBAIOB JIJIsl PEIICHUSI HEPABEHCTB
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Tema 6.3.
[TpousBonHas GyHKIUU

CamocTosTenbHas pabora

[TpousBonnas ¢Qynknuu. IlpousBogHble 3MeMEHTApHBIX (yHKIUNA. DopMyITbI
HaXO0XJICHUs IPOU3BOJHON CYMMBI, IPOM3BEACHHS U YACTHOTO

Tewma 6.4. CamocTosTenpHas paboTta

['eomeTpuyeckuit CMBICI | ['eoMeTpUYEeCKUd CMBICT TPOU3BOAHONM (YHKIMH — YIIIOBOM Kod(dHuIMeHT

IIPOU3BOIHOM KacaTeIbHON K Tpaduky (YHKIMHM B TOYKE. YpaBHEHHE KacaTeNbHOH K rpaduky
byHKIUA

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (coaep:KaHue MPHUKJIATHOTO

Dusnyeckuit CMBICII | MOJYJIsI)

IIPOU3BOHOMN Ouznyeckuil (MEXaHUYECKUI) CMBICI TPOU3BOIHON. [IprMeHenue npons3BoHOM AJist

B npo(eCcCHOHATIBHBIX | OMpeIeICH s CKOPOCTH MPOLIECcca, 3aJaHHOT0 (GOPMYJION HITH rpadruKOM

3aj1a4ax

Tema 6.6. CamocTtosTenbpHas paboTta

[IpuMeHeHHe  MPOU3BOIHOMN
K HCCIeIOBaHUI0 (YHKLUH

Bospacranue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pAcTaHUsl U YyOBIBaHUS
(GyHKIMM 3HAKYy Npou3BOAHOW. IIpuMeHeHHe MpOU3BOJHOM K HCCIIEOBAHUIO

Ha MOHOTOHHOCTh 1 | GyHKIUNH HA MOHOTOHHOCTb U SKCTPEMYMBI.

9KCTPEMYMBI

Tema 6.7. CamocrostenbHas pabora

Uccnenosanue GyHKMi | Anroput™ MccienoBaHds (DYHKIMIE W TOCTPOCHHs ee Tpaduka C MOMOIIBIO

Y TIOCTpOeHNE TpauKoB

npousBogHON. IlocTpoenue rpagukoB MHOTOYJIEHOB C MCIOJIB30BAaHMEM ammapara
MaTEMaTHYECKOT0 aHanu3a. VicTopust pa3BUTHS MATEMAaTHYECKOTO aHAJIN3a

Tema 6.8.
HauOosnpliee U1 HauMeHbIIIEE

CamocTosTenbHas pabora

Haxoxnenue HanOOJBIIET0 M HAMMEHBIIETO 3HAYCHUS q)YHKI_II/II/I Ha OTPE3KeE.

3HaueHHa  (QyHKknuM  Ha | [IpuMeHeHMe MPOM3BOIHOM [T HAXOXKIACHHS HAMITYYIIEr0 PEHICHUS B IPUKIIIHBIX

OTpe3Ke 3ajadax, s ONpeAeTeHMs CKOpPOCTH IIpolecca, 3aJaHHOro QGopMysnol wuiu
rpaduxkom

Tema 6.9. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPUKJIATHOTO

Haxoxxnenne onTHMaiabHOTO
pesyiprata ¢ IOMOLIBIO
MIPOU3BOTHOM B
MPAKTUYECKUX 3a7adax

MO/1YJIfA)

CamocrosrenbHas paborta IlpukiagHele 3agauyud, B TOM 4YHCIE COLMAIbHO-
SKOHOMHMYECKOTO U  (U3MYECKOro XapakTepa, HX pelIeHHe CpelcTBaMu
MaTEMAaTHUYECKOT0 aHAJIN3a

CamocTosTenbHas paborta

OK-05, OK-06,
OK-07
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Tema 6.10. Pemenune 3amau.
IIpounsBoaHas ¢byHKuuy,
€€ IpUMEHEHUE

Hudbdepennmpoanne  Gynknuid. HcecnenoBanwe  GYyHKIMA € TOMOIIBIO

npou3BoaHON. Hanbonpiiee u HauMeHbIIee 3Ha4eHUsT PYHKIIUU

Paspen 7. MHOIOrpaHHMKHM M TeJla BPallleHUs 46
Tema 7.1. CamocrosiTenpHas padoTta 2
MHororpaHHuKu [ToHsiTHE MHOIOIpPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBIIYKIbIE WU
HEBBINYKJIbIE MHOIOI'PaHHHUKH; pa3BEPTKA MHOIOIPaHHHUKA
Tema 7.2. CamocTosTenpHas paboTta 2
[Tpusma. IIpsamas | [Tpusma: n-yrojpHas MpuU3Ma; TPaHU U OCHOBAHHUS MPU3MBI; MpsMasi U HAKIOHHAs
Y IPaBUJIbHAS IPU3MBI IIPU3MBL; OOKOBas U MOJIHAS IOBEPXHOCTH MIPU3MBbI. DJI€eMEHTHI Tpu3Mbl. [IpaBuiibHas
npu3Ma
Tema 7.3. CamocTtosTenbHas paborta 2
[Tapannenenunen, kyo [Tapannenenunen, NpsSMOYTroJibHBIN Mapaenenunesa u ero ceoiicrsa. Ky6. Ceuenne
KyOa, mapajuienenumnesia
Tema 7.4. CamocrositenpHas pabora 2
[Tupamuna. IIpaBuiibHas | [lupamuaa: n-yroipHas NUpamMuaa, TPaHW U OCHOBAHHME MHUPAMUABI; OOKOBas M
MUpaMU/Ia. VYceuennas | momHas MOBEPXHOCTh MUPAMHUIBL; MIPABHIbHAS M YCEUEHHAS MUPaMUAA. DJIEMEHTHI
nupamMuia nupamuibl. Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1MaroHaiu, yribl
Tema 7.5. CamocrositenpHas paboTta 2
BbokoBast " nonnas | [Inomaas 60K0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH NMPSAMON MPU3MBI, TUIOIAIb
IIOBEPXHOCTH IIPU3MEL, | OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON npu3Msbl. [lnomans 6okoBoit
MUPaMUIbI MOBEPXHOCTHU U MOBEPXHOCTH MPAaBUIbHOM MUpPaMU/IbI, TEOpEMa O TUIOIAAH OOKOBOM
MOBEPXHOCTU YCEUEHHON MUPaMUIb
Tema 7.6. CamocrosiTenbpHas pabora 2
JIBrKeHue B NPOCTPaHCTBE. | /IBmkeHHe B mpocTpaHcTBe. CHMMETPHS B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIEHO
CumMeTpus B IPOCTPAHCTBE | TOYKH,  HPAMON,  IUIOCKOCTH.  DIEMEHTHl  CHMMETPUH B  NUpaMHIAX,
napauleJenune1ax
Tema 7.7. CamocrosiTenpHas padoTta 2
[TpaBunbHBIE [ToHsATHE mNpaBUIBHOTO MHOTOTPAaHHMKA; TMpaBUJbHAs MpH3Ma W NpaBUIIbHAs

MHOT'OIpaHHUKH, UX CBOMCTBA

NUpaMuJia; MpaBWJIbHAS TpPEyrojibHas MUpamMuAa U MNPaBUIbHBIA TeTpadap; KyO.
IIpencrasienue 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTAdP, JOACKAdAP U UKOCADIP.
JIBuKeHue B IPOCTPAaHCTBE. DJIEMEHThl CAHMMETPHUU B IPABUIIbHBIX MHOTOTPaHHHUKAX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 7.8. Cummerpus B | [IpodeccnoHaIbHO OPUEHTHPOBAHHOE COdepP:KaHHe (ColepKaHue MPUKIATHOTO

npodeccumu. Ceuenus | MmoayJis)

MHOT'OTPaHHUKOB CamocTosTenbHas paborta

B npodeccuoHanbHbIX | CHMMETpUsi B TPHPOJE, AapXHUTEKType, TEXHHUKE, B ObITy, B mpodeccu.

3a1avax Hcnonp30BaHue [BH)KEHUH B IMPOCTPAHCTBE NPU pPELICHUH MpodeccroHaTbHBIX
3ana4y. CeueHus npusmbl U nupamuzbl. IlocTpoeHne ceueHuit MHOTOTPaHHUKOB,
UCIIOJIb3YsI METO/ CJIEIOB. BBINIOJIHEHNE BBIHOCHBIX IJIOCKUX YEPTEKEN U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (GHUTYp (BU] CBEPXY, COOKY,CHU3Y)

Tema 7.9. CamocTtosTenbHas paborta

Munuuap, ero | [lunuuapuueckas MOBEPXHOCTh, 00pa3yooIliie HUINHIPUUECKON MOBEPXHOCTH, OCh

COCTABJISIFOLIHE. CedeHue | MUIMHAPUYECKONW TOBEPXHOCTU. [IMiaMHIp: OCHOBaHHMS W OOKOBasi MOBEPXHOCTb,

LUAJIUHIPA oOpa3yromas M OCh; IUIOIMAAb OOKOBOW M TOJHOHN moBepxHOCTH. M300paxenue
WIMHJpa Ha TiockocTH. Pa3Béprka nunuuapa. CedeHus nuiauHiapa (IIOCKOCTHIO,
napajuieIbHON WK NEePIEHANKYIISIPHON OCH IIMJIMH]IPA)

Tewma 7.10. CamocTtosTenbHas pabora

Konyc, ero cocrasmsromue.
Ceuenue koHyca

Konunueckasi moBepXHOCTb, 00pa3yroIire KOHNYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYecKkol moBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, O00pa3yromias U OCh;
rioniaib OOKOBOM M MOJTHON NOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. Ceuenue
YCEYEHHOr0 KOHyca

CaMocTosTenbpHas pa60Ta

VYceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA; OCHOBAaHUS M OOKOBasl MOBEPXHOCTD.
N3o0paxkenne koHyca Ha TIIOCKOCTH. Pa3BépTka konyca. CeueHus KOHyca
(MJI0CKOCThIO, TapajlIebHOW OCHOBAaHUIO, M IUIOCKOCTBIO, TMPOXOJIel dYepes
BEPILUHY)

Tema 7.12.
[Tap u cdepa, ux ceuenus

CaMocTosTenbpHas pa60Ta

Cdepa u mrap: ueHTp, paguyc, AHaMeTp; TUIOMAAb TIOBEPXHOCTH cdephl. B3aumuoe
pacmonoxeHue chepbl U IITOCKOCTH; KacaTelbHasl II0CKOCTh K cdhepe. M300paxkenue
cthepsl, mapa Ha riockocTu. CeueHus mapa

Tema 7.13.

Ilonsatne 00 o00BeMe Tena.
OO0BbeMbl MHOTOTPAaHHUKOB U
TEJ BpAICHHUS

CaMocTosTenbHas pa60Ta

[Tonsitue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. OOBEM MUPAMHUIBL, TPU3MBI
WIMHpa, KoHyca. O0bEM 1apa u mionaab cepsl

Tema 7.14.

CaMocTosTenbpHas pa60Ta




O0BEMBI u [UIOIIA N
MOBEPXHOCTEH TOJOOHBIX TEJ

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MKy TUIOIIAIIMHU TOBEPXHOCTEH
U 00bEMaMU HOIO00HBIX TEIl

Tema 7.15. CamocrosiTenpHas padoTta 4

KomOunarmu MHororpaHHHK, ONMcaHHbIi 0koJ10 cdepsl. Cdepa, BucaHHAs B MHOTOTPAHHUK HITH

MHOTOTPaHHMKOB M TeJl | B TeJIO BpallleHus. MHOrorpaHHUK, BIIMCAHHBIN B TEJI0 BpallleHUs

BpaICHUS

Tema 7.16. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMePKAHUE MPUKJIATHOTO 4

KomOunanmu MOTYJIs1)

reoMeTpuyeckux  ten  Ha | CamocrostenbHas padora Mcrmonb3oBaHue KOMOWHAIMM MHOTOTPAHHUKOB M TeI

MPaKTUKE BpAIICHHS HA MPAKTHKE

Tema 7.17. Pemenue 3amau. | CamocrosiTenbHas paboTa 2

MuororpanHuky M Tena | Beruncnenne  BenuuuH - (AUMHA,  yroi, o00BEM, IUIOMAAb  [TOBEPXHOCTH)

BpallleHUS reoMeTpUUECKUX QUTYp, UCTIONB3YS H3YUEHHBIE (DOPMYIIBI U METOBI

Pasnean 8. IlepBooOpa3Has pyHKuMHU, ee NPUMEHEHHE 14

Tema 8.1. CamocTosTenbHas paborta 4

IlepBoobOpazHas pyHkuuN [TepBooOpaznas. Tabmuia nepBooOpa3HBIX

Tema 8.2. [Tnomanes | CamocTosiTenbHas paboTa 4

KPUBOJMHENHONW  Tpaneuuu. | MHTerpan, ero reomeTpudeckuil 1 pusnueckuii cMpIcil. Bbruncnenue uHTerpaia mno

®opmynna HeroTona — | dopmyne Herotona-Jleitonuma

Jleitbnuia

Tema 8.3. IpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COAepKaHUe MPUKJIATHOTO 4

OnpeneneHHsIit UHTETpall | MOYJIsA)

B npodeccronanbHol | CamocTosiTenbHas pabota PemieHwe 3aady Ha NPUMEHEHUE WHTErpajia Juls OK-01. OK-02
NESTEIBHOCTH U KU3HU BBIYUCIIEHUs] (PU3MUECKUX BEIWYMH U IJIoLIa e OK-O3’ OK-0 4’
Tema 8.4. Pemrenme 3amau | CamocrosiTenbHas pabora 2 OK-05. OK-06.
Ha HaxoxeHue | [leppooOpasHas U HHTErpal 012_07 ’
nepBooOpazHoOM

U €€ IPUMEHEHHE

Pasznen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 30

Tema 9.1. CamocrositenpHas padoTta 2

[IpencraBienue naHHbIX | [IpeacraBieHne JaHHBIX C  momomplo  Tabmuin u guarpamm.  Cpensee

" onucaTtciibHasA CTaTUCTUKaA

apI/I(l)MeTH‘IeCKoe, MEIHuaHa, HauOoJbIlIee W HaWMEHBIICE 3Ha4YCHUA, pasMax,
AUCTICPCHUA, CTAHAAPTHOC OTKIIOHCHUC YN CIIOBBIX Ha60pOB
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Tema 9.2.
Cocrasienne Ta0IUL]
Y MarpaMM Ha IIPaKTHKE

IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMePKAHUe MPUKJIATHOTO
MOTYJIs1)

CamocrositenbHast pabdota [lepBuunass 00pabOTKa CTaTUCTHYECKUX IAaHHBIX.
I'paduueckoe wux mnpencraBieHre. HaxokaeHHe CpeIHHX  XapaKTEPHUCTHK,
HaOJI0IaeMBIX JTaHHBIX. [IpUMEHEHUE CTATHCTHYECKUX METOJOB sl PELICHHS
npodeCCHOHATBHBIX 3a1a4

Tema 9.3.
Onepanuu Hajx COOBITHUSMU,
HaJ BEPOSATHOCTSIMH.

YcnoBHas BEPOSITHOCTD

CamocTosTenbHas pabora

CrnydvaiiHple SKCIEpPUMEHTHI (OMBITBI) M CIy4ailHble COOBITHA. DJeMEHTapHBIC
coObITust (ucxonsl). BeposTHOCTH ciydaiiHOro coObiTHs. bim3zocTes 4acToThl U
BEPOSTHOCTH cOOBITUM. CllydaifHbIe OMBITHI C PABHOBO3MOKHBIMHU AJIEMEHTAPHBIMU
coObITHsAIMH. BeposTHOCTH  COOBITUH B OmBITaX C  PaBHOBO3MOXKHBIMHU
JJIEeMEHTapHBIMU  coObITHsAMHU.  Omnepaniuu  Haj  COOBITHSMH:  TIEPECEUYCHHE,
o0beMHEeHNEe, TPOTHBOIIOJIOXKHBIE CcOoObITUSA. Jluarpammer Diinepa. Dopmyna
CJIO)KEHUSI BEPOSTHOCTEH. YCJIOBHAS BEPOSITHOCTh. YMHOKEHUE BEPOSTHOCTEM.
epeso ciryyaiiHOro skcniepuMenTa. @opmyiia MoJHOW BEpOsATHOCTU. HezaBucumelie
CcOOBITHS

Tema 9.4.
DneMeHTbl KOMOMHATOPUKH

CamocrosTenbHas pa60Ta

Komb6unaropuoe mnpasuno ymHoxkeHus. IlepectaHoBku u Qaxrtopuan. Yuciao
coyeranuil. TpeyronpHuk Ilackans. @opmyna 6uHoma HeroToHa

Tema 9.5. IIpojeccrnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME IPUKIIATHOIO
BepositHOCTB MOYJIsT)

B npo(ecCHOHANBHBIX | BhIunceHne BEpOSTHOCTEH ¢ UCIOIb30BaHUEeM (Gopmyn koMmOuHatopuku. OleHka
3a1a4ax BEPOATHOCTH  COOBITHSI B MPOPECCHOHANBbHOM  JeATeNbHOCTH.  Pemenue
npodecCHOHATIBHBIX 33J]a4 Ha BEPOSITHOCTh COOBITHS

Tema 9.6. CamocTosTenbHas pabora

Cepun  mocnegoBaTelIbHBIX
HUCIIBITAHUN

bunapHblii ciyuaiiHbIi ONBIT (MCHBITAHHME), yclex M Heydaya. HeszaBucumbie
ucneiTanus. Cepusi He3aBHCHMBIX HCIBITAaHUH g0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITaHUN bepHyium

Tema 9.7.

Cnyuaiinbie BEJIMYUHBI
U pacmpe/ieieHusI.
Maremarnueckoe OXUAaHUE
CIIy4aiiHOW BEJTUYUHBI

CamocTosTenbHas pabora

Crnyuaiinas BenuuuHa. Pacnipenenenne BeposTHOcTel. /[narpamma pacnpenesneHus.
[Tpumepsl pacnpesenieHuil, B TOM 4YHCIE, T€OMETPUYECKOE U OMHOMHAIBHOE.
UuciioBble XapaKTEpUCTUKHU CIy4YaWHBIX BEIWYMH: MATEMAaTHYECKOE OKHUIAHUE,
JIICIIEPCUSl U CTAaHJIAPTHOE OTKJIOHEHHE. [IpuMepsl NpUMEHEeHHs] MaTEMaTHYECKOTO
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OXKMJaHMs, B TOM YHCJIE B 33Ja4ax W3 IOBCEIHEBHOM XU3HU. MaremaTndeckoe
OXKujiaHue OMHApHOW CIy4ailHOM BETMUYMHBL. MaTeMaTH4ecKoe OXKHJIAHHE CYyMMBI
CIIy4alHBIX BEJIMYHMH. MaTeMaTH4eCKOe OKUAAHUE U TUCIIEPCUS TEOMETPUYECKOTO U
OMHOMHUAIBHOIO paclpeaeIeHui

Tema 9.8. CamocrosiTenbHas padoTta 4

3akoH  OoypIIMX ~ 4Hcel | 3aKOH OOJBIIMX YKCET U €ro pojb B HayKe, MPHUPOJE U 00mecTBe. BrIOOPOUHBIi

HenpepeiBHble  ciiydailiHble | METOJ HCCieIOBaHUMN. [IpuMepbl HENpPEpBIBHBIX CIydalHBIX BeawuuH. DyHKIUSA

BEJIMYMHBI (pacnpeiesienns). | IUIOTHOCTH pacipe/iereHus. PaBHOMepHOe pacripeiesieHne u ero cBoiictsa. [lonsTue

HopmanpHoe pacnpeniesieHle | 0 HOpMaJIbHOM pacipeieICHHN

Tema 9.9. Pemenne 3amau | CamocrosiTenbHasi paboTa 2

KOMOMHATOPHUKHU, CTATUCTHKM | DiieMeHThl KOMOWHATOpUKU. COOBITHE, BEPOSTHOCTH COObITHA. CIOXEHHE U

Y TEOPHUH BEPOATHOCTEN YMHOKEHHE BEPOSTHOCTEN

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME 46
BapuaTuBHBII NPUKJIATHON MOAYIb

Pa3nes 10. MaTemaTH4ecKHil NPAKTHKYM 46

Tema 10.1. CamocTosTenbHas paborta 10

Martpuusl u onpenenauTenu Crioco0bl pemieHus: CHCTEM JIMHEHHBIX ypaBHeHUHU. [lonsTus: marpuna 2x2 u 3x3,
onpeaenuTens MaTpunbl. Meton ['aycca perieHMsi CUCTEM JIUHEHHBIX YpaBHEHUU.
Pemenne npuknanseix 3aga4. [Ipumenenne matpuil B nHQOpMaTUKe

Tema 10.2. CamocrosiTenbHas pabora 8

DeMeHTbI BeKTOpHOU | KommmanapHbsle BekTOphl. PasnokeHne BeKTOpa IO TpPeM HEKOMIUIAHAPHBIM

anreOpbl BEKTOpPaM. YpaBHEHHE IUIOCKOCTH. ['€OMETpHUYECKHI CMBICH ONpenenuTens 2x2.
Pemenue npuknaaHpIxX 3a1a4

Tema 10.3. CamocrosiTenbpHas pabora 8

KommiekcHeie uncna [Tonsitue komiiekcHoro yucia. ConpspkeHHblE KOMILJIEKCHBIE YHCla, MOIYJIb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3ammcu  KOMIIJIEKCHOTO — 4Hcia
(reomeTpuueckasi, TpPUTOHOMETpUYEcKas, anreOpanueckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMH YU CJIaMU

Tema 10.4. CamocrosiTenpHas pabora 6

I'pader [Tonsitue rpada. CssHblii Tpad, nepeBo, LUK rpad Ha 1uiockocTH. Pemienue
NpUKIAAHBIX 331a4. [Ipumenenne rpaga B nuHpopmaTuke

Tema 10.5. CamocrositenpHas padoTta 6
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3amaun MaTeMaTUYECKON

Bapuanuonusiii  psin.  Ilonmuron d4actor u  rucrorpamma. CTaTHCTHYECKUE

CTaTUCTUKU XapaKTEPUCTHKH psiia HAONI0TaeMBbIX JTaHHBIX
Tema 10.6. CamocrosiTenpHas padoTta 6
Jlornueckue onepanuu | Jlornueckue onepauuu. I[Ipumenenue nuarpamm Oiliepa—Benna ans peuieHue
C MHOXECTBAMHU TEOPETUKO-MHOKECTBEHHBIX 33734 IMPO(eCcCHOHAIbHON HAIIPAaBICHHOCTH, 3a/ad
UH(POPMATUKHU U IPYTUX y4EOHBIX TUCIMILINH U 7Sl OTIUCAHMSI PEATBbHBIX MPOIECCOB
U SIBJICHUM
Tema 10.7. CamocTtosTenpHas pabora 2
Pemenue 3ana4 | [IpuMeHeHne U3y4eHHBIX MaTeMAaTHYECKUX (DAKTOB K PELICHUIO 3aJjay U3 Pa3InYHbIX
MaTeMaTU4YeCKOro oOractell HayKu U pealibHOM JKU3HU
IIpaKTUKyMa
IIpomexyTounas arrecranms (IK3amMeH) 6
Bcero: 340
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3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
TACIHATITAHBI

3.1 MarepuaabHO-TeXHHYECKOe o0ecreyeHue

Peanuzanust mporpaMMbl yueOHOH JUCHMIUIMHBI TPOU3BOAMTCA C TNPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJOTMH M TpeOyeT Haluyus 3JIEKTPOHHOH 00pa3oBaTeNbHOM Cpenbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4eOHOro KaOuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO MpenoaaBaTes;

® yueOHO-IIPAKTUIECKOE o0opynoBaHue, Heo0XoIuMoe TUIs POBEJCHUS
MPEAYCMOTPEHHBIX NMPOrpaMMO MpakTUuecKux 3aHsATuil. B coorBercrBue ¢ n.4.4 ®I'OC CIIO
JIOITYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOZOM B ceTh Internet;

e caiiT «JIuyHas cTynus» ¢ BOBMOXXHOCTBIO PaOOTHI C 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcomM;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YuyeOHO-MeTOANYeCKOe o0ecTieYeHre I CIMIIJIMHbI:

* METOJMYECKUE YKa3aHUs M0 OPraHU3aluy MPAKTUUECKUX 3aHATUH;

* METOJIMYECKUE YKa3aHUS TI0 CAMOCTOSTENbHOM paboTe.

IIporpammHoe obecnieueHue:

[IporpamMmMHoOe obOecrieueHune, SBISIONIEECS YACThIO ANEKTPOHHOW WH(GOPMAIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMIIBIOTEPHBIE O0YUYAIOIINE MPOTPAMMBI;

- TPEHUHTOBBIE M TECTUPYIOIIUE TIPOTPAMMBI;

- WHTEJUIEKTyaJIbHbIE POOOTHU3UPOBAHHBIE CHCTEMBl OIICHKHM KauyeCTBa BBHITTOJTHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBast cuctema «KoHCyabTaHT Tutocy, «l'apanty;

- anekTpoHHO-OmOnmmoreunas  cucrema (ObC) OBC  «IPR SMART»
http://iprbookshop.ru/;

- IporpaMma yrpasiieHus o0pazoBatenbHbIM TporieccoM B DUOC (Muadopmanmonnas
texHosorus. [Iporpamma ynpasnenus oopazoBatenbHbiM nporieccom. KOMBAT).

3.2. UndopmanmnoHHoe obecrniedeHHne peajn3alui NporpaMmMbl
OcCHOBHBIE MCTOYHUKH
1 Amumos 1. A., Konsrun FO.M., Tkauea M.B. u ap. Marematuka.MaremaTuka:
anrebpa ¥ Hayaia MaTeMaTHYeCKOTro aHaJIM3a, TeoMeTpusi. Anredpa U Hadasna
MateMarnuyeckoro ananmza. 10 - 11 kimacc. - AKmoOHepHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»
2 Aranacsa JI.C., byry3oB B.®., Kanomiuies C.b. u ap. MaTtemaTtuka: anreOpa u Hayana
MaTeMaTUYECKOT 0 aHanu3a, reometpus. I'eomerpus 10 - 11 kinace. - AkunoHepHoe
obmectBo «M3natenscTBO «IIpocBemienne»
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DJIeKTPOHHbIE U31aAHUS

1. Beepoccuiickue narepaer-onumnuaabl. - URL: https://online-olympiad.ru.

2.Enunas xoyutekuus Lu@poBBIX oOpazoBaTenbHBIX pecypcoB. - URL: http:/school-

collection.edu.ru .

3. Hayunas snextponnas 6ubiamnorexa (HOb). - URL: http://www.elibrary.ru.

4. OTkpeIThIN KOJUTEK. MaTtemaTtuka. - URL: https://mathematics.ru.

5. IToBropum matemaTtuky. - URL: http://www.mathteachers.narod.ru .

6. CripaBOYHHMK 10 MaTeMaTUKe JJIsl MKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

7. ®enepanbhbiii nopran «Poccuiickoe oOpasoBanue». - URL:http://www.edu.ru.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOM JTACIHUILIAHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA O6H.I€O6paSOBaTeHBHOﬁ JUCHUITIIMHBI
PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA q)OpMI/IpOBaHI/Ie O6H.II/IX

U Tpo(peCcCHOHANBHBIX KOMIIETEHIIMH 110 pa3/esiaM H TeMaM COJIepKaHusl y4eOHOro MaTepHrara.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIUs MeponpusiTUus

OK 01. Beibupars cnocobwsr | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue

peLeHust 3agau | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHaNbHOM Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimoaHeHHe MPakTHYECKUX

JESTENIbHOCTH  MPUMEHUTENbHO | 2.9. 3a1aHuI
K pa3JINYHbIM KOHTEKCTaM Temsr 3.1 - 3.5, 3.6I1-0/c, | BeimonHenue 3amaHuil Ha
3.7. HK3aMeHe
Temer 4.1 - 4.4, 4.511-0/c,
4.6.
Temsr 5.1, 5.2, 5.3I1-o/c,
5,4, 5.511-0/c, 5.6.
Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwmr 7.1, 7.2, 7.311-0/c,
7.4-17.7.
OK 02. Ucnons3oBare | Tema 1.1, 1.2[1-o/c, 1.3, | IltynupoBanue
COBpeMeHHBIe cpencTBa mowucka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

aHanmu3a |
uHpopManuy,
¥ UTH(POPMALIMOHHBIE TEXHOJIOTUU

HUHTCpHpETallun

TUTst
npodeCCHOHATBHON
JeSITeTbHOCTH

BBITIOJTHEHU A 3aaa4

Temur 2.1- 2.7, 2.8 I1-0/c,

2.9.
Temur 3.1 - 3.5, 3.6I1-0/c,
3.7.
Temsr 4.1 - 4.4, 4.5I1-0/c,
4.6.

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

BrinosnHeHne npakTUYEeCKUX
3aJaHui
Brimmonnenune 3agaHuili  Ha
JK3aMecHE
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Temrr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.3I1-0/c,
74-17.1

OK 03. [TnanupoBats | Tema 1.1, 1.2I1-o/c, 1.3, | LlrymupoBanue

u peanu3oBbiBaTh coOctBenHoe | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodeccuoHaIbHOE Temwr 2.1- 2.7, 2.8 I1-o/c, | BeimogHeHne mpakTUYECKUX
u JIUYHOCTHOE passutue, | 2.9. 3aIaHuI
IIPEANPUHUMATEIIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | Brmmonnenune 3agaHuii Ha
JESITENIbHOCTD 3.7. JK3aMeEHe

B mpodeccuonansHoii chepe, | Temwr 4.1 - 4.4, 4.511-o/c,

UCIIOJIH30BaTh 3HaHus | 4.6.

mo mpaBoBoii W QunHancoBoi | Temsr 6.1 - 6.5, 6.611-0/c,

rpaMOTHOCTH 6.7-6.9.

B Pa3IMYHBIX )kusHennelx | Temsr 7.1, 7.2, 7.311-o/c,

CUTYaIUsAX 74-77

OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | LlrymupoBanue
B3auMoJieiicTBoBaTh U pabortath | 1.411-o/c, 1.511-0/c, 1.6. TectupoBanue

B KOJUICKTUBC U KOMaH/IC

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

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.511-0/c, 5.6.

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

Temsr 7.1, 7.2, 7.311-o/c,
7.4-17.7

BrinosHeHne npakTUYECKUX
3alaHUN
Brinonnenune 3agaHnuii Ha
JK3aMEHE

OK 05. OcyiiecTBasTh YCTHYIO
U MHCbMEHHYI0O KOMMYHUKAIUIO

Tema 1.1, 1.211-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.

[IItyaupoBanue
TectupoBanue

Ha TrocylapcTBeHHOM  s3bike | Temsl 2.1- 2.7, 2.8 II-o/c, | BbinonHeHHe NMpaKTHUECKUX
Poccuiickoii ®enepanuu | 2.9. 3a7laHui
c Y4ETOM ocobennocrerr | Temwr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenune 3amaHuii Ha
COLMAITBHOTO 3.7. AK3aMEHEe
U KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temnr 5.1, 5.2, 5.311-0/c,

5,4, 5.5I1-o0/c, 5.6
OK 06. IposiBnate rpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue
NaTPUOTHYECKYIO nosunuto, | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
JEMOHCTpPHpPOBaTh  oco3HaHHoe | Temur 2.1- 2.7, 2.8 II-o/c, | BrimonHenne nmpakTUYeCKUX
MTOBEJICHHE Ha ocHoBe | 2.9. 3aJaHuH
TPaIULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.5I1-o/c, | Beimonnenue 3amaHuii Ha
JIyXOBHO-HPaBCTBEHHBIX 4.6. AK3aMEHEe
LIEHHOCTEH, Temwr 5.1, 5.2, 5.3I1-0/c,
B TOM umcine ¢ ydetom | 5,4, 5.511-o/c, 5.6.
rapMOHU3AIUN
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MCXKHAIIMOHAJIbHBIX
N MCXKPCIIMTUO3HBIX OTHOMCHHﬁ,

Temer 7.1, 7.2, 7.3I1-0/c,
7.4-7.7

MPUMCHSITh CTaH/IapPThHI
AHTUKOPPYIMIIUOHHOTO

MOBE/ICHUS

OK 07. ConetictBoBary | Tema 1.1, 1.2I1-o/c, 1.3, | IryaupoBanue
COXpaHEHUIO okpyxatomenn | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

cpensl,  pecypcocoepexennro, | Tembr 2.1- 2.7, 2.8 I1-o/c, | BrlmonHeHue npakTUYECKUX
MIPUMEHSTH sganug | 2.9. 3aJaHul

00 H3MCHCHHUU kimmata, | Temsr 3.1 - 3.5, 3.6I1-0o/c, | Beimonnenue 3amaHuii Ha
IIPUHLIMIIBI oepexxnuBoro | 3.7. JK3aMEHe

IIPOU3BO/JICTBA, spdextuBHo | Temwr 5.1, 5.2, 5.3II-o/c,

JEUCTBOBaThL B ‘lpel’»BH‘laﬁHLIX
CUTyalusiax

5,4, 5.5I1-o/c, 5.6.
Temnr 6.1 - 6.5, 6.6 I1-0/c,
6.7-6.9
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