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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJBbHOU JUCHUILJIAHBI
1.1. MecTto AucuMILVIMHBI B CTPYKType o0pa3oBaTtenbHol nporpammsl CIIO:
O6meoOpa3oBarenpHas aucuuiuiiHa — «MaTtemaTukay  ABISIETCS  00s13aTE€NbHOM  4acThblO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrr ¢ @I'OC CIIO no
44.02.01 JomkoJgbHOE 00pa3oBaHue

1.2. lleau 1 nJIaHUPYeMbIe Pe3yJibTAThI OCBOCHUS IMCIUIJINHBI:
1.2.1. Heap AMCHUILIHHBI

Conepxanue  mporpaMMmbl  00mIe00pa3oBaTeNbHON  JAUCHUIUIMHBI  «MareMaTHKa
HaIPaBJICHO Ha JIOCTUKEHUE pE3yJIbTaTOB ee U3Y4YEHUS
B cooTBercTBUU ¢ TpeboBanusmMu OGI'OC COO c yderom npoheCCHOHATHLHOW HAIPABICHHOCTH
oroc CIIO. [IpuopureTHbIMU LEIAMHA oOy4eHus MaTeMaTHKe
Ha 6a30BOM ypPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  LIEHTPAJIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHUsI 00yJaroIINXCs;

[o/iBeJIeHue O0y4arouMxcs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKu u OKPY>KaloIIero MHUpa, MMOHUMAaHUE MaTeMaTHKU
KaK 4acTH O0ILEel KyJIbTypbl UEJIOBEUECTBA;

pa3BUTHE  MHTEUIEKTyaJbHBIX M TBOPYECKMX  CIIOCOOHOCTEH  0oOydarommxcs,
MO3HABATEJILHON aKTUBHOCTHU, UCCIIEOBATENLCKUX YMEHUM, KPUTUYHOCTH MBIIIICHUS, HHTEpeca K
U3YYEHUIO MAaTEMaTHKU;

dbopmupoBanue (GyHKIIMOHATIHLHOW MAaTeMaTUYECKON I'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4eCcKue ACTICKTBI B pealbHBIX KU3HEHHBIX CUTYaIUsX
u npu U3Yy4eHUU IpYTUx JTUCIUILITUH, MIPOSIBIICHUS 3aBUCHUMOCTEN
U 3aKOHOMEpPHOCTEH, (hOopMyIHpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO3/1aBaTh MaTeMaTHYeCKHe
MOJICIIH, MIPUMEHSTD OCBOCHHBIN MaTeMaTU4eCKuil ammapar
JUISL pelleHMs] MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a/ad, 3ahad MpodecCHOHATbHON JAeSITeIbHOCTH,
WHTEPIPETUPOBATH U OIICHUBATH MOJTYUCHHBIC PE3YIbTATHI.

1.2.2. IlnaHupyemble Ppe3yJabTaThl OCBOGHHMs 001e00pa3oBaTeIbHON JUCHMILIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocnHoBe PT'OC COO

O6ume  xommereHmuu  (manee — OK) wu mnpodeccuoHanbHble  KOMIETEHIMU
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JUYHOCTHBIMH, METANPEIMETHBIMU
U TpeIMeTHbIMM  pe3yinbTaTamMu  oOydeHuss 0GazoBoro ypoBHsS (manee —  IIPO)

OI'OC COO npexncrapiieHbl B Ta0IULIE:



Koa u HauMeHOBaHHEe

Pe3ysabTarsl 00y4yeHus

¢popmupyembIx
KOMIeTeHIM il Oo0mmme JAucnunimHapHbie
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;

- TOTOBHOCTP K  AaKTUBHOM  JIEITCILHOCTHU
TEXHOJOTHYECKOM U COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTE WHULIUUPOBATH, TJIAHUPOBATh
Y CaMOCTOSITEJIbHO BBIMOJHATh TAKYIO 1€ATE€IbHOCTb;
- HHTEPEC K pa3IM4HbIM chepam npodeccCHoHaTLHON
JIeSITEILHOCTH.

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJIKHBI OTpaKaTh:

Onagenue YHHUBEpPCaIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh
U aKTyalIH3WpoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- yCTaHaBIMBaTb  CYLIECTBEHHBIH  INpHU3HAK

WIA OCHOBAaHMS JUIS CPaBHEHUS, KIACCU(PUKAIMH
1 0000IIeHMS;
- ONpeeNATh LENH JeATCILHOCTH, 3aaBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBbIABJIIATDH 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,
BBITOJIHATD

norapudm BBIUHCIICHUE

3HAYCHUH

YuClia; YMEHHE
u npeoOpa3zoBaHUs
jorapudmamu,
BBIPXKEHHUI;

BBIPD aKEeHHNI CcOo CTCIICHAMU n

npeoOpazoBaHus JPOOHO-pAIIOHATBHBIX

[1P63. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIBHEIE,

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

I1P64. VYwmenue ¢byHKIMS,
HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OINPEEIICHHBIM NHTETpaJl; YMEHHE HAXOAUTh IIPOU3BOIHBIE
JJIEMEHTApPHBIX  (PYHKIUH,  HUCHONB3ysd  CIIPaBOYHBIE

MaTepHraJibl; UCCIICAOBATHL B HpOCTeI\/'IH_II/IX crydasax (bYHKHHH

ONEpPUPOBATh  MOHSITHUSIMH:

Ha MOHOTOHHOCTbD, HaXO0aUuTh HauOOJIbIINE

U HauMEHbIIME 3Ha4YeHHs] (QYHKUMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOTr0 aHalNu3a; IPUMEHATh MPOU3BOJIHYIO MPH
peleHnn 3a1a4

Ha ABUXKCHUC, PCIIATL MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




- BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEJISIM, OLICHHBATH PHUCKHU
MOCJIEACTBUI AEATEIbHOCTH

0) 6a30BBIC UCCIICIOBATEIILCKIE ICHCTBUS:

- BJaJleTh HaBBIKaMU Y4eOHO-HCCIIEI0BATEIbCKOM
U TIPOEKTHOM IS TEIbHOCTH, HAaBBIKAMU Pa3pelIeHUs
npo0Jem;

- BBIBIATh  NPUYMHHO-CJIEJICTBEHHBIE  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTSL JTOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 33]1aBaTh
napaMeTpbl ¥ KPUTEPUU PEIICHHUS,

- QHAJIM3UPOBATH TMOJTYYCHHBIE B XOJ€ pEIICHUS
3a1a4n KPUTHUYECKH  OLIEHUBATh

IIPOTHO3UPOBATL HU3MCHCHHC

pe3yIbTaThl,
UX JOCTOBEPHOCTbD,

B HOBBIX YCJIOBHUSX;
pa3pabaThiBaTh TUIAH PEMICHUS MPOOJIEMBI C YIETOM
aHaiu3a UMEIOIINXCS MaTepuaTbHBIX
1 HEMaTepHATbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPAKTUYICCKYIO o0iactu KU3HCACATCIIBHOCTH,

- yMeThb HHTETPUPOBATH 3HAHHMS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;
- BBIJBUTATh HOBBIE HJiew, npearath

OPUTMHAJIBHBIC TOAXOAbI U PCIICHUS

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 (YHKIIMU; YMEHUE CTPOUTH Tpaduku
M3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 3324

HCIIOJIB30BAThb

U3 IPYTUX YIeOHBIX ITPESIMETOB U 33]1a4 U3 PEATbHOM JKU3HH;
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, 3aJa4dl W3
00J1aCTH yIpaBJICHUS JINYHBIMHA U CEMEHHBIMU (PUHAHCAMMN );
COCTaBJIATh BBIPAKCHUS, YPAaBHCHUS, HEPABCHCTBA M HUX
CHUCTEMBI TI0 YCJIOBHIO 3aJ1a4yM, WCCIEIOBATh MOJYYCHHOEC
pelIeHre U OIEHUBATH MPABIONOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HaUMEHbBIIIEEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCHEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBIO  TabMUIl M JUarpaMM;  HCCIIEIO0BaTh

CTaTUCTHUYECKHUEC JaHHBIC, B TOM YHUCJIIC

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




[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C HCHOJIb30BAHUEM
rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
NPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B TNPUPOIHBIX
¥ OOILIECTBEHHBIX SIBICHUIX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

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

Y TUIOCKOCTEH, YroJl MEXIy MPSMBIMH, YTOJl MEKIY TPSIMOM
U TUIOCKOCTBIO, YIOJ MEKAY IUIOCKOCTSIMH, PACCTOSHHE OT
TOYKHM A0 IIJIOCKOCTH, PpacCTOAHUEC MCXKIAY IIPSAMBIMU,
paccTosTHUE MEX]y IUIOCKOCTSIMH, YMEHHE HCIIOJIh30BaTh
IpU pELIeHUU 3a7ad H3Yy4YeHHble (AKTBI U TEOpEMBI
IIAaHUMETpHUHU, YMCHUC OLCHUBATH Pa3MEPLI 00BEKTOB
OKPYXKAroIIero MUpa;

[TP610. YMeHue onepupoBaTh MOHATUSMU: MHOTOTPAHHUK,
CeUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTHh BpAICHHs, HUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, iI0CKOCTb,
Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, INPU3MBI, KOHYyCa, IUIHHJIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO
napajuiesIenunesa, IMpaMuIbl, IPU3MBI, UINHIPA, KOHYCA,




mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH 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. YMmeHnue onepupoBaTh HOHATHAMMU: MPSMOYTOJIbHAs
CUCTEMAa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BoIOMpaTh NOAXOASAIINN U3YYEHHBIN METO
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
MaTeMaTU4YeCKON HayKH




OK 02. Hcnonap3oBare
COBPEMEHHBIC cpencTBa
[IOVICKa, aHajau3a u

MHTEpIpeTanuy NHPOpMaLuy,
151 uH(GOpPMallMOHHbIE
TEXHOJIOTMH ISl BBIITOJIHEHUS
3a1a4 npodeccuoHanbHOM
e TETbHOCTH

JluyHOCTHBIE pE3yNbTaThl JIOJDKHBI OTpaXkaThb B
YaCTU: IEHHOCTH HAyYHOTO ITO3HAHUS:

-c(hOpMUPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOILIETO YPOBHIO
pa3BUTHSA HAyKd M OOIIECTBEHHOW TMPaKTHUKH,

OCHOBAHHOI'O

COBPEMEHHOMY

Ha JIMajIore KyJiabTyp, COCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJUKYIHTYPHOM MHUDE;
MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPAKATh:
OBnanenue YHHUBEpCATbHBIMU y4eOHBIMH
NI03HABATEIbHBIMH JICHCTBUSIMU:

B) pabota ¢ napopmarmei:

- BJIQJIeTh HABBIKAMH IOJYYEHUS WHPOpPMAIMU W3
UCTOYHHKOB  pa3HBIX THIIOB, CAMOCTOSTEILHO
OCYLIECTBIISATH MOUCK, aHAIM3, CUCTEMATHU3ALHI0 U
UHTEPIIPETalnI0 WHPOPMAIIMK Pa3IUYHBIX BUIOB U
dbop™m mpecTaBIeHUS;

- CcO3/1aBaTh TEKCTHl B pa3M4yHBIX (opMaTax c

y4e€TOM Ha3zHadeHHs: UHQPOpMalUu U LEJIeBOU

ayIUTOpUH, BBIOMpas  ONTUMAIbHYIO  (opmy
IIPEJICTaBICHHUS
Y BU3yallN3allly;
- OLCHMBaThb  JIOCTOBEPHOCTb,  JIESTUTUMHOCTH

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

- HUCIOJNB30BaTh CpeAcTBa HH(MOPMALMOHHBIX U

KOMMYHUKaAIIMOHHBIX TEXHOJIOTHH B pPEIICHUA
KOTHHUTHUBHBIX, KOMMYHHUKAaTHUBHBIX u
OpTraHHU3allMOHHBIX 3aga4 C CO6J'II-O)I€HI/IeM

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

U TEOpPEMBI, NMPHUMEHATh HUX, HPOBOIUTH JIOKa3aTeJIbHBIE
paccyXJIeHUs B X0JIe peLICHHUs 3a/1a4;

ITP62. YMmeHue omepupoBaTh MOHATHUSMU: CTEIICHb YHMCIIA,
sorapupm yMeHHUe

3Ha4YCHUHU

qucia, BBITIOJIHATE  BBIYUCIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
HppALMOHAJIBHBIE, MOKa3aTelbHbIE, CTEIEHHBIE,
norapuMuuecKue, TPUTOHOMETPUUECKHE YpaBHEHUA U
HEPaBEHCTBA, UX CUCTEMBI;
[1P64. VYwmenuwe omnepupoBaTh

HenpepbIBHAs  (QyHKIUS,

IIOHATHUAMM (I)YHKI_[I/U{,

MPOM3BOHAS, TEPBOOOpa3HAas,

OHpC}IGJ’IGHHLIfI HUHTErpaa; YMCHHUEC HaAXOAUTh IMPOU3BOAHLIC

AJIEMEHTapHbIX  (YHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuabl; UCCIEI0BaTh B IPOCTENIINX cIydasx GyHKIUH
Ha MOHOTOHHOCTb, HaXOJHUTh HauOoJbIINe

U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH

MHOT'O4YJICHOB C HCIIOJIBb30BaHUECM arrapara
MAaTEMaTUYCCKOTO aHalIn3a, IMPUMCHATH ITPOU3BOAHYIO IIPU
pemiCHUN 3aga4d
Ha IBMXKXCHHUC, pCIIaTh MPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4N
Ha HauOOJbIINE U HaUMEHBIIINE 3HA4YCHHA, HA HAXO0XJICHHUEC

IIyTH, CKOPOCTH U YCKOPEHUS;




TpeOOBaHUI IPrOHOMHKH, TEXHUKUA OE30MaCHOCTH,
TUTHCHBI,  PECypCcOCOCpEeKCHHs, IPABOBBIX |
TMYECKHMX  HOpPM, HOpPM  HMH(OPMAIMOHHON
0e301macHOCTH

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLHWS, CTETeHHAs (DYHKIIHS,
JorapupmMuIecKas byHKLuS, TPUTOHOMETPUUECKUE
¢bynkuuu, obparHeie (YHKIWMH; YMEHHE CTPOUTH rpaduku
M3YYEHHBIX (PYHKIMH, HCIOJIBb30BaTh TrpapuKd  MpH
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124
U3 IpYruX y4eOHBIX [IPEIMETOB U 33]1a4 U3 PEaJIbHOM KU3HH;
BbIpaXkaTh (OpPMyJaMH 3aBUCUMOCTU MEXY BEJIMUYUHAMU;
[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 );
COCTaBIISITh BBIPAXKCHUS, YpPaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI 10 YCIIOBHIO 3aJ[auyd, HCCIEAOBATh MOIyYEHHOE
pelleHre 1 OLEHUBATh MPaBIONOA00HOCTh PE3yabTaTOB;
[IP67. VYmeHue omepupoBaThb MOHITUIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblllee U HaUMEHbIIEE
3HAYEHMs, pa3Max, JIUCHEPCHs, CTaHAAPTHOE OTKIOHEHHE
YHICIOBOr0 Habopa; yMEHUE U3BJIEKATh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYHO B  Tal0iumax, Ha
qyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabauI M JUarpaMM;  UCCIel0BaTh
CTaTUCTHYECKUE JJaHHBIE, B TOM qucie
C MpUMEHEHHEeM TpaUUecKMX METOJIOB U 3JIEKTPOHHBIX
CPEIICTB;

[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIAHBIA OTBIT
U ClIy4aitHoe COOBITHE, BEPOSTHOCThH CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCIATH BEPOSTHOCTh C  HCIOJIb30BAaHHEM




rpadMUecKuX METOJIOB; MPUMEHATH (HOPMYJIBI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHICHWH 331a4; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CJIy4aiiHBIMU BETMYMHAMU; YMEHUE MPUBOAUTH TPUMEPHI
MPOSBIICHUS! 3aKOHAa OOJBIIMX YHCET B MPHUPOJHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUAMH: TOUYKA, MpsSMas,

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

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U IUIOCKOCTBIO, YrOJ MEXKAY IUIOCKOCTSIMHU, PACCTOSTHHE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThI U TEOPEMBI TNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
I1P610. YmeHnue onepupoBarh MOHATUSMU: MHOTOTPaHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU MHPAMU[BI, TMPHU3MBI, KOHYCa, LWJIMHIPA,
wiomansk  chepel, 00beM  Kyba, MPSIMOYTOJIBHOTO
napaieNienuea, MUpaMuIbl, TPU3MBIL, IWINHAPA, KOHYCa,
mrapa; yMeHHue n300pakaTh MHOTOTPaHHUKH
¥ TTIOBEPXHOCTH BPAILIEHHSI, HX CEUYEHUS OT PYKH, C TIOMOIIBIO
YEpTEKHBIX HMHCTPYMEHTOB U  OJJEKTPOHHBIX CPEJICTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

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

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMWHAThl TOYKH, BEKTOp,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOpOB, IPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy ABYMS 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:

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

[1P61. Bnanenue meTogamMu J10Ka3aTeNIbCTB, AITOPUTMaMHU
peuieHus 3a1a4; yMeHue (OpMyIMpOBATH OINpPENEIEHus,
AKCHOMBI

U TEOpPEMBI, NPUMEHATh HX, MPOBOJWUTH JOKA3aTEIbHbIE
pacCyXIeHH B XOJI¢ PELICHH 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOu cdepe,
UCII0JIb30BATh 3HAHHUS
10 TMPaBOBOH M (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyallUAX

- COCOOHOCTh OIIGHWBATh CUTYAIMIO U MPHHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAaHME JIMYHOTO BKJAJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTEISM
1 (WIM) IPYTUM YjeHAaM CEMbH, CO3aHUIO0 CEMbH Ha
OCHOBE  OCO3HAHHOTO  MPUHATHSA  ILEHHOCTEU
CEMEMHON KU3HU B COOTBETCTBUM C TPAIULUSMHU
HapoaoB Poccuu;

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajeHue  yHHMBEPCAIBHBIMU  PETYJISTHBHBIMHU
NENCTBUSIMU:

a) caMOOpTaHMU3aIIUs:

- CaMOCTOSITEJIbHO OCYUIECTBJIATH [O3HABATEIIbHYIO
BBISIBIIATH ~ MTPOOJIEMBI,

JACATCIIbHOCTD, CTaBUTb

" dbopmynupoBaTh cOOCTBEHHBIE

B 00pa30BaTEIbHOM NEATEIBHOCTH U JKU3HEHHBIX

3aga4uu

CUTyalUusIX; CaMOCTOATECIIBHO COCTAaBJISITH IJ1aH
PCIICHUA HpO6HeMBI C YUCTOM NMCHOIINXCS
pecypcos, COOCTBEHHBIX BO3MOYKHOCTEH

Y TIPE/ITIOYTEHUIA; TaBaTh OLIEHKY HOBBIM CUTYAIHSIM;
0) CaMOKOHTPOJIb:

UCIIONIB30BATh TpPHUEMBl pedIeKCHn Uil OLECHKH
CHUTYaIllH, BBIOOPA BEPHOTO PELICHUS;

- yMEThb
MIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

OIICHUMBAaTb PHUCKH W CBOCBPEMCHHO

B) AMOLIMOHAJIbHBI HMHTEJUIEKT, MpeAroarariuui
c(hOopMUPOBAHHOCTH:

I1P64. VYwmenue MOHATUSAMH:  (YHKIIHA,

HenpepbIBHAass (YHKLWS, NPOM3BOJIHAS, IEepBOOOpa3Hasi,

OIIepUpOBaTh

OHpeIIGHGHHBIfI HUHTCrpaj; YMCHUC HaAXOAUTH IIPOU3BOAHLIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIE0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOoJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTPOUTh TIpaduku
MHOTOYJICHOB c HCIIOJIb30BaHUEM arnmapara
MaTEeMaTHUYECKOIr0 aHalIu3a; IPUMEHATh NIPOU3BOIHYIO IIPU
3a1a4y

Ha IBMKCHUC, pCIIATh MMPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4N

peleHumn

Ha HauOOJIBIINE U HANMEHBIITNE 3HAYCHUS, HA HAXOXKICHHE
MyTU, CKOPOCTH U YCKOPEHUS;

[TP6G5. YMeHue omepupoBaTh MOHSATUSMHU: pallOHATbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHKIIMM, 0OpaTHbIE (YHKIMH; YMEHHE CTPOUThH Irpapuku
W3YYEHHBIX  (PYHKIMH, rpaduku
M3Y4YE€HUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a]1a4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX IPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M PA3HBIX THUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCIIYT, HAJIOTH, 3a7ayd M3
00J1acTH ypaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (pUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CHUCTEMBI 1O YCIIOBHIO 3aJjaud, HCCIEAO0BATh MOJyYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTM)KEHHMIO LEeIM U YCHeXy, ONTHUMHU3M,

VHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, MCXOs
13 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJILHOE COCTOSIHME JIPYyTUX, YYUTHIBATH

€ro IIpu OCYHICCTBJICHHNHA

CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

KOMMYHHKaAIINH,

- COIIMAIIbHBIX HABBIKOB, BKJIFOYAIOMIUX CIOCOOHOCTh
BBICTPAMBATh OTHOLIECHHUS C JPYTUMHU JIFOJbMHU,
3a00TUTbCS, TPOSBIATH HHTEPEC M pa3pelaTh

KOH(JINKTHI

[1P67. VYwmenue MIOHATHUSIMU:  CpPEIHEE

apupmMeTHyeckoe, MeauaHa, HauOoJblllee W HAMMEHBIIEe

OIIEpUpPOBaAThH

3HAUYEHMsI, pa3Max, TUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHHE
YHCJIOBOIO0 Ha0Opa; YMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
uH(poOpMalMI0, TPEJICTaBICHHYI0O B  Taliumax,
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MPOLIECCOB W SIBICHUN; MPEACTAaBIATh HHPOPMAIUIO C
MOMOUIbI0  Tabmull | HCCIIEIOBATD

Ha

Jarpamu;
CTAaTHCTHYECKUE JaHHBIC, B TOM YHCJIC C MPUMCHCHHEM
rpaUYeCKUX METOJ/IOB U JICKTPOHHBIX CPEJICTB;

[1P68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYaHBIN OIBIT
U Clly4ailHo€ COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTH C
rpadMuecKuX METOJIOB; MPUMEHATh (OPMYJIBI CIIOKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIPU pEUICHWHU 33aJ1a4; OlECHUBATH BEPOSTHOCTH

HUCIIOJIBb30BaHUECM

peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE TPUBOJUTH IPUMEPHI
MPOSIBJIEHUS] 3aKOHa OOJBIIMX YHMCET B HPHUPOAHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAINN U3yIEHHBIH METO
JUI  peLIeHHs 3a7add, paclo3HaBaTb MAaTeMAaTHYECKUE
(baKThbI

U MaTeMaTH4YeCKHe MOJIETIH B IPUPOIHBIX U OOLIECTBEHHBIX
ABJIICHUSIX, B HCKYCCTBE;, YMEHHE IPUBOJIUTH 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 OCYIIECTBIIAATh IPOEKTHYI0 M HCCIEI0BATENIbCKYIO | YMCIOBOTrO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
JIESTEIbHOCTh MHIMBU/yaIbHO U B IPYIIIIE uHpOpMalLMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakKarollyr0 CBOWCTBA peallbHBIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATUBHBIMU | IPOLIECCOB M SIBIEHUH; MPEICTAaBIATh HH(POPMALUIO C
JNEUCTBUSAMU: INOMOILBI0  Tabaull M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE JaHHBbIC, B TOM YHUCJIE C INPUMEHCHHEM
- T[OHMMAaTh M UCIOJb30BaTh NPEUMYLIECTBA | rpaUUECKHX METOA0B U IEKTPOHHBIX CPEJICTB;
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHbII OIBIT
- TpPUHHAMATh LIE€IM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS;
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HUCIOJIb30BAaHUEM
JNOCTIDKEHUIO:  COCTaBJATh  IUIAH  JCMCTBUH, | rpadMuecKux METOJIOB; MPUMEHATH (HOPMYJIBI CIOXKEHUS U
pacrpenesaTh pojal C y4eTOM MHEHMH YYaCTHUKOB | YMHOXKEHHUS BEpOSATHOCTEH, KOMOHMHaTOpHbIe (aKThl U
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajgeHue  yHMBEPCAJIbHBIMU  PETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4alHBIMH
JNENCTBUAMU: BEJIMYMHAMU; YMEHHE NIPHUBOJUTH IPUMEPHI INPOSIBICHUS
T) IPUHATHE ce0s U IPYTUX JIOACH: 3aKOHa 00JIBIINX qucell B MIPUPOTHBIX
- IPUHUMAaTh MOTUBBI U aPTYMEHTHI APYTUX JIOAECH | U OOLIECTBEHHBIX SIBICHUSX;
IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH; [1P614. YMmenue BoIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
- NPU3HABaTh CBOE IPAaBO W MpaBO APYTUX JIOAEH | /Ul pelleHus 3ajadd, pacrno3HaBaTh MaTeMaTHYECKHe
Ha OIINOKWY; (baxThI
- pa3BUBaTh CIIOCOOHOCTh MOHMUMATh MUP C MO3HMLMU | M MAaTeMAaTHYECKHE MOJENIN B IPUPOIHBIX U OOIIECTBEHHBIX
JPYroro 4ejoBeKa ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOU
MaTeMaTUYECKON HayK1

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

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

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

Ha TOCY/IapCTBEHHOM SI3bIKE |3CTETHKY ObITa, HAay4HOTO UM TEXHMYECKOIO | JIOKa3aTelbHbIE PACCYXJIEHHUS B XOJI€ pEIICHUs 3a/1a4;
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Poccuiickoi denepanuu
C y4yeToM ocoOeHHOCcTel
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:
OByajiecHue yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
JICHCTBHUSMU:

a) oOmeHue: -

BO Bcex c(hepax KU3HU;

OCYHWICCTBIIATD KOMMYHHKAIUA

- pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOLICHMUS,

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

CI/ITyaI_[I/Iﬁ H CMAT4aTh KOH(I)J'II/IKTBI;

3HAKOB,

- Pa3BCPHYTO U JIOTMYHO MU3JIAraTb CBOK TOUYKY
3pC€HUA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB

[1PG8. YMmenue onepupoBaTh MOHATUSAMU: CIIYYaHBIN OIBIT
U cIy4yaifHOe COOBITHE, BEPOSITHOCTh CIYYaHOTO COOBITHS;
YMECHHE BBIUUCIATH BEPOSTHOCTh C  HCIIOIH30BAHHEM
rpaUueCcKuX METOOB; MPUMEHSATh (DOPMYIIBI CIIOKCHHS H
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIpU pENICHWHW 33/a4; OIEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHCET B MPUPOIHBIX
1 OOIICCTBEHHBIX SBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

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

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YTOJI MEXKIY IJIOCKOCTSMHU, PACCTOSTHUE OT
TOYKH

JI0 TUIOCKOCTH, PacCTOSTHUE MEXAY IPSIMBIMH, PACCTOSTHUE
MEXy IJIOCKOCTSIMHU; YMEHHE HCIIOIb30BaTh IIPU PEIICHUU
3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
ITP610. YmeHue onepupoBaTh NOHATHIMU: MHOTOIPAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHJIUHJD,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, MPU3MBI, KOHYyCa, LUINHJPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO

napajuieyenuneaa, MMpaMuibl, IpU3Mbl, HTUIMHAPA, KOHYCA,

15



mapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEpTE)KHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJCTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH IIOBEPXHOCTEH H
00BeMOB MOAOOHBIX (PUTYp IIPU PELICHUH 33/]a4;

[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
MEXY BEKTOpaMH, CyYMMa BEKTOPOB, IIPOM3BEICHHE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YYEHHBIN METOA
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOIHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW W MHPOBOU
MaTeMaTU4YeCKON HayKn

OK 06. [IposiBnsATE
Ipa)x/IaHCKO-
MaTPUOTHYECKYIO TIO3HLIHIO,

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 BOCITUTAHUS: MIPUHSITHE
TPaIUIIMOHHBIX HAIIMOHAIBHBIX, 00IICUYETOBEUYECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKHUX LIEHHOCTEH;
-MaTPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE OTHOLIEHHE K TOCyJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIENIO, TpaIuUUsM HapOJIOB

POCCI/II/I, JOCTHXKCHUAM Poccuu B HAyKE€, UCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
IpenoararoIuii ¢cOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUACTD
HaIpaBIICHUS pa3BUTHUA CcOOCTBEHHO

PeryJIsTUBHBIMU

NEUCTBUSIMU: SMOIIMOHANLHEIA ~ WHTEIIEKT,

--CaMOCO3HaHmusl, CIIOCOOHOCTD

AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;
- CaMOpEeryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPUHUMATh
aJanTUPOBATBCS K HMOLMOHAIBHBIM H3MEHEHUAM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTPECHHEN BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHXKCHHUIO LEIM U  YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JECUCTBOBATH,

MOTHUBAILINU,

HCXOJ1 U3 CBOMX BO3MOYKHOCTEM;
- SMIAaTHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHMMATH
SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMBbl, MPHUMEHATh HX, MPOBOJUTH JOKa3aTeJIbHBIC
paccyXJIeHHs B XOJI€ PELICHU 3a1ay;
I1P64. VYwmenue byHKIHA,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

ONEPUPOBATh  MOHITHUSAMM:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuaibl; UCCIEeN0BaTh B MPOCTEHIINX cIydasx PyHKIIUH
Ha MOHOTOHHOCTb, HAXOAUTb HauOoJIbIINE

W HauMEHbIIWE 3HaYeHHWs (YHKIHA; CTPOHUTH TpaHKH

MHOT'OYJICHOB c UCIOJIb30BaHUEM anrmapara
MaTEeMaTHUYECKOIr0 aHalIu3a; IPUMEHATh IIPOU3BOJHYIO IIPU
pelieHun 3aja4
Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3ajaui
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXOXICHUE
IyTH, CKOPOCTU U YCKOPEHHS;

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTb TOBapOB M YCIIYI, HAQJIOTH, 33Ja4d W3
00JacTy yrnpaBieHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBJISITh BBIPAXKECHUS, YpaBHEHMs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
pelleHre U OLEHUBATh NPaBAONOJOOHOCTh PE3YIbTAaTOB;
[TP67. VYmeHue omnepupoBaTh cpenHee

apI/I(l)MeTI/I"IeCKOG, MCraHa, HauOOJIbIlIee U HaWMEHbIICE

IOHATHAMMUN

3HAUEHMs, pa3Max, IUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEJICTaBICHHY0O B  TaOiumax,

JIuarpaMmmax, rpagukax, OTpaKarwIlylo CBOMCTBA PeATbHBIX

Ha

MIPOLIECCOB U SIBJIGHUN; MPEACTABIATh HH(GOPMAIUIO C
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPESIKUBAHUIO;

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

NPOSABIATh MHTEPEC U  paspeliarhb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTaHHBIE, B TOM qucIie
C MpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

ITP68. YMmeHue onepupoBaTh MOHATUSIMHE: CIIYYAHHBIA OTBIT
U ciy4yaiiHOoe cOOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHUS;
YMEHHE BBIUUCISITH BEPOSATHOCTH C

rpaduyecKuX METOOB; MPUMEHATH (DOPMYIIBI CIOKEHUS U

HCII0JIb30BAHUEM
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHbIE (AKTBl U
(GopMyJibl NpU PEIIEHUU 3a]ad; OLEHUBATh BEPOATHOCTU
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4alHbIMU BEJIMYMHAMH; YMEHHE IPUBOAUTH IPUMEPHI
OpPOSIBICHUST 3aKOHa OOJbIIMX 4YHCET B IMPHUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

[1P614. YMmenue BoIOMpATh MOAXOASIINNA U3YUEHHBIH METO/
JUIsl pellleHus 3aJadd, paclo3HaBaThb MAaTEMaTH4YECKHE
(bakTbI

Y MaTeMaTUYeCKHe MOJIETN B IPUPOJHBIX U OOIIECTBEHHBIX
ABJIICHUSX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MAaTE€MaTHYeCKUX OTKPBITUA POCCUHCKOM UM MHPOBOU

MaTeMaTH4eCKOM HayKHu

OK 07. CopgeiicTBOBaTh
COXPAaHEHHUIO OKpYyKarolen
Cpelbl,
pecypcocOepeKeHHIO,
MIPUMCHSITh

00

IMPUHIUIIBI

3HAHUA
N3MCHCHUU KJIuMara,
OEpEKITUBOTO

MPOU3BOJICTBA, SPPEKTUBHO

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

- aKTUBHOE HENPUITHE IEUCTBHI, MPUHOCIIINX BPEL
OKpYKarolleu cpee;

- yMeHHue

OKOJIOTHYCCKHUE TOCICACTBUA MPEANNPHUHUMACMBIX

MPOTHO3UPOBATh  HEOJIATOTIPUSITHBIC

JIEMCTBHM, IPEAOTBPAILATh UX;

[1P61. Bnanenue metogamu J10Ka3aTeNbCTB, AITOPUTMaMHU
pemieHus 3a1a4; yMeHue (opMyIHpOBATh OINpeE/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  MOHITUAMMU:

byHKIIHS,

MPOM3BOHAS, TIEPBOOOpA3HAas,
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JIEVCTBOBATh
B UPE3BBIYANHBIX CUTYyALUAX

- pacUIMpeHue OMbITa ACATCILHOCTH YKOJIOTUISCKOM
HATPABICHHOCTH;

MeranpeaMeTHble Pe3yNbTaThl JOKHBI OTPaXaTh:
OBnanenue YHUBEpPCaIbHBIMU y4eOHBIMU
[T03HABATEJILHLIMU JEHCTBUSIMH:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajam3a HMETOIINX CS MaTepHUaTbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH HGHeHaHpaBHCHHHﬁ

nmepeHoca  CpeAcTB W CHoco0OB  JIEeHCTBHA
B PO ECCUOHAIBHYIO CPENY;

- YMETh IEPCHOCHTh 3HAHUS B I103HABATEIbHYIO
U MPAKTHYECKYI0 00J1aCTH )KU3HEICATCILHOCTH,
OBnaneHue  yHUBEPCAIbHBIMU

NENCTBUSIMU:

PEryJIaTUBHBIMHA

0) CaMOKOHTPOJIb:
- JaBaTb OLCHKY HOBBIM CUTyalUsAM, BHOCHUTH

KOPPCKTUBBI B JACATCIIbHOCTD, OLICHUBATh

COOTBCTCTBUEC PE3YJIbTATOB LECIAM

byHKumii,
MaTepUalibl; UCCIC0BATh B IPOCTEHIINX CIydasix (pyHKIHUU

9JICMCHTApPHBIX HCIIOJIb3YA CIIPpaBOYHBIC

Ha MOHOTOHHOCTbD, HaXOdUThb HanOOJIbIIINE

¥ HauMEHbIIWE 3HaueHHs (YHKIHI; CTPOUTH TpapuKu

MHOT'O4YJICHOB C HCII0JBb30BaHUCM alirapara
MaTEMATUYCCKOIO aHalln3a, IMPUMCHATH IIPOU3BOAHYIO IIPU
pPEIICHUN 3aJa4

Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIC 33/1a4H
Ha HanOOoJIbIIME ¥ HAMMEHBIINE 3HAYCHHS, Ha HaXO0XKICHHE
MyTH, CKOPOCTH U YCKOPEHHS,

[1PGS5. YMeHue omnepupoBaTh MOHATUSIMH: palliOHAIbHAS
¢GyHKIMSA, MOKazareiabHas (QyHKUUS, CTENeHHas (PyHKUHA,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
byHk1MKM, obpaTHbie (YHKIMH;, YMEHHE CTPOUTH Trpaduku
U3YYECHHBIX  (PYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 33124

HCIIOJIB30BAThb

U3 IpYruX y4eOHBIX ITPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEX/1Y BEJIMYUHAMU;
[TP66. YMeHue pemath TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JAOJIM U YacTH, Ha JBH)KEHUE,
palboTy, CTOMMOCTb TOBapoOB M YCJIYT, HAJIOTH, 33Ja4d W3
o0nacTu yrnpaBieHHs TUYHBIMU U CEMEHHBIMU (PMHAHCAMH);
COCTaBIISITh BBIPAXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI 10 YCIIOBHIO 3aJaud, MCCIEAOBATH IOJyYEHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;
[TP68. Ymenue onepupoBaTh MOHATUSIMHE: CITYIaHBIA OTBIT
U CIIy4aitHOoe COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS,
YMEHHE BBIYUCISTH

BEPOATHOCTL C€ HCIIOJB30BAHHUEM

rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
(dbopMynBl MpU pEIICHWH 337a4; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4YailHBIMH BEeIMYMHAMU; YMEHHE IPUBOTUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MNPHUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

IIJIOCKOCTb, MIPOCTPAHCTBO, JBYTPaHHBII yroi,
CKPEIIUBAIOIINECS MpsiMBIE, napajuieIbHOCTh u
MEePIEHIUKYISIPHOCTD MIPSIMBIX

U IJIOCKOCTEM, YrOJl MEXAY IPSAMBIMH, YTOJI MEKIY MPAMOU
U TUIOCKOCTBIO, YTOJI MEXAY IJIIOCKOCTSIMU, PACCTOSIHUE OT
TOYKHU

JI0 TUIOCKOCTH, PAacCTOSTHHE MEXAY NPSIMBbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3ajja4 U3y4eHHbIe (PaKThl U TEOPEMBI INIAHUMETPUU; YMEHHE
OILICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamuia, GuUrypa M TOBEPXHOCTh BpAIEHUS, IMIMHJD,
KOHYC, 111ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWINHApA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napaieNnenumnena, MupaMubl, PU3MbI, HUINHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
Y TTIOBEPXHOCTH BPAIICHHSI, HX CEYEHUS OT PYKH, C TIOMOIIBIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHUE paclo3HaBaTbh CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
pacro3HaBaTh PAaBUIbHBIC MHOTOIPAHHUKY;

I1P611
B TPOCTPAHCTBE, NOAOOHBIE (UTYpPBI B TPOCTPAHCTBE,;

YMeHue omepupoBaTh TMOHSATHSMU: JBUKCHHE
UCIOJIb30BaTh OTHOIICHUE IUIOMIAJIe TOBEPXHOCTEH H
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33]1aY;

[IP612. YMeHHE BBIYUCIATH T€OMETPUUYCCKHUE BEITUYMHBI
(nmuHa, yroj, IJIomanab, 00beM, IJIONMIAIb MOBEPXHOCTH),
UCIIOJIB3YS U3y4eHHBIC (DOPMYITBI M METOBL;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS

CHCTEMA KOOpAuHarT, KOOpAWHAThI TOYKH, BCKTOD,
KOOpAUWHATBl BCKTOpA, CKAJAPHOC NPOU3ZBCACHHUE, YI'OJI
MCXKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOU3BCACHUC

BEKTOpPa Ha 4YMCJIO; HAaXOIUThb C IIOMOINBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEeIUHbI OTpPE3Ka, pacCTOSIHHUE
MEXy IBYMsI TOUKaMU;

[1P614. YMmenue BbIOMpaTh MOAXOASIINN U3YUEHHBIN METO/
JUIl PpELICHHs 3aJadd, pPaclo3HaBaTb MATEMAaTHYECKUE
(bakTbI

Y MaTeMaTU4YeCKHe MOJIETN B IPUPOIHBIX U OOLIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW U MHPOBOU
MaTEMaTHUYECKON HayKN

I[IK 3.3.
neaarornyecKuii

[IpoBoauts

MOHHUTOPHUHI TIpolecca |
pe3yiabTaTOB OOydYeHHs] U
BOCIIUTAHUS JIE€TEH paHHETrO
Y TOLIKOJBHOI'O BO3pacTa

B obnactu Tpy10BOr0 BOCIUTAHHUS:
- TOTOBHOCTh K TpPYAy, OCO3HAaHHWE IIEHHOCTH
MacTepcTBa, TpyAoo0ue;

- TOTOBHOCTh K AaKTHBHOM JI€STEJILHOCTH
TEXHOJIOTHYECKON M COIMAJIbHOW HAMPABIECHHOCTH,

- cHoCOOHOCTH WHULIMUPOBATh, IUIAHUPOBATH U

YMeHue pemiath TEKCTOBBIE 337aud Pa3HBIX THUIIOB (B TOM
YHCJIe Ha MPOLIEHTHI, IOJIM U YacTH, HA JIBWKEHHUE, padoTy,
CTOMMOCTh TOBApPOB M YCIIYT, HAJIOTH, 3aJauyd U3 00JacTH
yOpaBieHUs JUYHBIMU UM CEeMEHHBIMH  (UHAHCaMM);
COCTaBJISITh BBIPAKECHMsSI, YPAaBHEHHs, HEPABEHCTBA M HX

CUCTCMBI IO YCJIOBHUIO 3aJa4du, HCCICHOBATH ITOJTYUYCHHOC
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CaMOCTOSITENILHO BBIMOJHATH TaKylO JESTEIbHOCTH;
- HHTEpEC K pa3IMYHbIM chepam
npoecCHOHATBLHOM JIESITEIIbHOCTH, YMCHHE
coBepulaTb  OCO3HAaHHBIM  BBIOOp  Oynymei
npodeccun M peayM30BHIBATH  COOCTBEHHBIC
KM3HEHHBIC TUIaHbI, - TOTOBHOCTh M CIIOCOOHOCTH K
00pa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSHKCHUH
BCEH JKU3HHU;

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:

- c(OpMHPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOIIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOTO Ha JHanore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO

pellleHne M OLEHUBATh IMPaBIONOJOOHOCTb PE3YIbTATOB;.
YMeHue BbIOMpaTh NOAXOJSAIIMNA H3YYEHHBIH METOJH JUIs
peleHns 3a7au, pacro3HaBaTh MareMaThyeckue (akThl U
MaTeMaTHYeCKUEe MOJICIH B MPHPOIHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE, YMEHHME IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUUCKOH M  MHPOBOM
MaTeMaTU4YeCKON HayKu
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2. CTpyKTypa U coaep:kaHue 0011e00pa30BaTeJIbHOM TN CIUTIINHbBI

2.1. O0beM JUCHUILINHBI U BBl y4e0HOH padoThI

Buna yueOHoii padoThl Oo0bem B
yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.Y.

OcHoBHOe cojiep:KaHue 220

TEOPETHYCCKHUE 3aHATHS 146

nabopaTOpHBIE U IPAKTUYCCKUE 3aHATHS 74

IIpodeccuoHabLHO OPEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 9

MPUKJIAJTHOT0 MOYJIAA)

IMpomexxyTounas aTrecTanus (IK3aMeH) 24
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(decCHOHAIBHO

HaumeHnoBaHue pa3iesoB u . O6bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JIA0OPATOPHbIEC U IPAKTHYECKHE 3AHATHS, NPUKJIATHON 4acoB | KOMIETEHIHH
MOAYJIb
1 2 3 4
OcHoBHOe coJep/kaHue

Pa3jen 1. [loBTOopeHHe Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 24

Tema 1.1. CopepxaHne yaeOHOro Marepuaa 4

Lens n 3amaun mareMatuku | Llens W 3amaud MaTeMaTWKH MPH OCBOCHHWHM CIICIHMATLHOCTH. ba3oBble 3HaHUS U

npu OCBOEHHUH | yMEHHUSI MO0 MaTeMaTHKe B MPO(EeCCHOHANBHON U B MOBCEIHEBHOHN IEATEIHLHOCTH.

CIICIUAIBHOCTH. MHOXeCTBO, oOIepalMd HaJl MHOXECTBaMH, JuarpamMmbl  Diiepa-Benna.

MHoskecTBa U JIOTHKa Hcnonb30BaHHE TEOPETUKO-MHOKECTBEHHOIO alraparta Jjis ONHCAaHUsS peajbHbIX
IIPOLIECCOB U SIBJIEHUM B IPO(ECCUOHATIBHON JIEATENbHOCTH, IIPU PEIICHUH 3a/1a4 U3
JPYTrUX TUCHMILIMH

Tema 1.2. Cojepxkanne ydeOHOro Marepuana 4

Uucna v BBIYUCICHUS Hatypanbenblie u nensle yucna. [Ipu3znaku qenumoctu 1enbix yucen. PanuonaibHbie
yrcna. OOBIKHOBEHHBIE W JICCATHYHBIC JApPOOH, TMPOLEHTH, OECKOHEYHBIE OK-01. OK-02
nepuoguyeckue Apodu. ApupmeTnyeckue onepanuu ¢ paldoOHAIbHBIMUA YHCIaMH, OK-O3’ OK-0 4'
npeoOpa3oBaHus YUCIOBBIX BblpaxkeHH. [leficTBUTeNnbHbIe yncna. PanmonansHele 1 OK-0 5’ OK-OG,
UppalMoHaJbHble 4YHcTaa. ApUPMETHYECKHE OIepalud ¢ JeHCTBUTENBbHBIMU OI’<-O7 '
ymrcnamu. [IpubnukEHHbIE BBIUNCICHMS, TIPaBUIIa OKPYIJIEHNUS, IPUKU/IKA U OLIEHKa K 3.3
pe3yJIbTaTa BBIYUCICHUN

Tema 1.3. Cogepkanne y4eOHOro Marepuana 4

Toxnecta u ToxaecTBeHHble | To)xxaecTBa U TOXKIAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHS.

npeoOpa3oBaHus YpaBHeHHus, | HepaBeHCTBO, pelieHHe HepaBeHCTBAa. MeToa HWHTEpBaloB. PerieHue NenbiXx U

HEPABEHCTBA U UX CUCTEMBI IpOOHO-PAllMOHANBHBIX YpaBHEHHH W HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH H
HEPAaBEHCTB K PEIIEHHI0 MaTeMaTH4ecKHX 3a7ad U 3a/ay U3 pa3IM4HbIX oOsacteit
HayKH U peabHOM sku3HU. CHUCTEMBI U COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U
HepaBeHCTB. CHCTEMBl JMHEHHBIX YypaBHEHUW. PellleHWe NpHUKIanHbIX 3a1ad C
MIOMOUIbIO CUCTEMBI JINHEHHBIX YpaBHEHUN

Tema 1.4. IpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUe (COMepPKaHue MPUKJIATHOIO 4

MOYJIs1)
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[IpouentHeie  BbuucieHus | [I[pumeHeHue apoOeit U MPOIECHTOB IS PEUICHHS MPUKIIATHBIX 3a7a49 U3 Pa3TUIHBIX
B npodecCHOHANBHBIX | OTpacield 3HaHWM U peanbHOM >ku3HHU. [IpuOMMKEHHBIE BBIUMCICHUS, IpaBUIIA
3a/auax OKpYTJICHUS, MPUKUAKA M OIEHKA pe3yibTaTa BbIYUCICHHUI. Pa3Hblie crnocoObl
BBIUMCJICHUSI POIIEHTOB. [IporieHTHBIE BRIUMCIICHUS B TPOPECCUOHANBHBIX 3a/1a4ax.
[IpumeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1a4 U 3a]1a4
U3 pa3IMYHBIX 00NacTel HAyKH U PeasbHOM KU3HU
Tema 1.5. CopepxaHue yaeOHOro Marepuaa 2
[TocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOcieqoBaTeabHOCTeH. MOHOTOHHBIE
U TIPOTPECCUU MOCIICIOBATEIPHOCTU.  ApudMeTnueckass ¢ T€OMETpUYECKas  MPOTPECCHUHU.
beckoneuno yObIBaromias reomeTrpuyeckass mporpeccusi. Cymma OecKOHEYHO
yObIBaroIieil reomerpuyeckor mporpeccuud. dopmyna CIOXHBIX IPOIIEHTOB.
Vcnonp30BaHue MPOrpeccru NS pellieHus peasibHbIX 3a]a4 MPUKIIAJHOTO XapaKTepa
Tema 1.6. Cojnepxkanue ydeOHOro Marepuana 4
OyHKIMH U TpaduKu Oyukuus, crnocoObl 3amanus ¢yHkuuu. [paduk ¢ynkuuu. Bizaumuo oOpaTHble
¢dyskur. O61acTh ONpeeNIeHUs 1 MHOKECTBO 3HaueHUH GyHKIMU. Hynn hyHKImu.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUU
Tewma 1.7. Cojnepxkanue ydeOHOro Marepuana 2
BxonHoit KOHTpOJIB Boruncnenuss u mpeoOpa3oBaHusa. YpaBHEHHUS U HepaBeHCTBa. [Iporpeccuu.
DyHKIMH U TpaduKu
Paznen 2. Crenenu u kopHu. CTeneHHasi, noka3arejbHas 1 jJorapupmudeckas pyHkiuus 50
Tema 2.1. CopneprxaHue yueOHOro MaTepuaa 4
Apudmernueckuil KopeHb N— | ApupMeTHUSCKUI KOpEeHb HATYpaJIbHON cTerneHu. JleWcTBUS ¢ aprupMeTHISCKUMU
OH CTENEeHU KOPHSIMU N—OW CTENIEHU
Tema 2.2. Cojepkanne y4eOHOro Marepuana 4
CreneHu. CranmaptHas | Crenenb ¢ menbiM nokasateneMm. CrangapTHas (opMma 3amucH JeHCTBUTENBHOTO OK-01, OK-02,
dbopma 3anucH | yucna. Mcnonp3oBaHue MOAXOAsIIed (GOpMbI 3aUCH NEUCTBUTEIBHBIX YUCET IS OK-03, OK-04,
JEUCTBUTEIBHOTO YUCIIA pelIeHUs MPAKTUYECKUX 33/]1a4 U MPEJCTaBIeHUs TaHHbIX. CTEeNeHb ¢ palliOHAIbHBIM OK-05,
nokazatesnieM. CBoiicTBa crerneHu. [IpeoOpazoBaHue BBIpAXKEHUM, COACPIKAIINX OK-06,
CTEMNEHHU C PAIIMOHAJILHBIM MTOKa3aTelleM OK-07
Tema 2.3. Cognepkanne y4eOHOro MaTeprana 2
Crenennas QyHKIUSA CrenenHas QyHKIMS C HaTypaJIbHBIM U II€JIbIM MToKa3zaresneM. E€ cBoiicTBa u rpaduk.
CaotiicTBa U rpadK KOpHSI N-Ol CTEHeHH
Tema 2.4. Cogepkanne y4eOHOro MaTeprana 4
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HppauunoHnanbHble ypaBHEHUS
U HEPAaBEHCTBA

Pewenne nppaniuoOHaIbHBIX YPAaBHEHU U HEPABEHCTB

Tema 2.5. CopepxaHue yaeOHOro Marepuaa

[Ipumenenue CBOMCTB | crop30BaHUE CBOWCTB CTCHCHHOW (YHKIUU TIpU PEIICHUHM YypaBHEHUH U
CTCTICHHOUN (yHKITHH HEPaBEHCTB

Tema 2.6. Cognepkanue ydeOHOro Marepuaa

[TokazarenbHas GbyHKIH,
€€ CBOMCTBA

[Toka3zarenpHas GyHKIMA, €€ CBOMCTBA U rpaduK

Tema 2.7.
[Toka3artenbHbIC ypaBHEHUSI
1 HEPaBCHCTBA

Conepkanue yueOHOro MaTeprasia

IToka3zaTennHEIC YpaBHCHHA U HCPABCHCTBA

Tema 2.8.
IIpumeHeHue CBOMCTB
110Ka3aTeabHON QyHKIUH

CopepxaHue yaueOHOro MaTepuana

Pemenue nmokaszareabHBIX ypaBHeHI/Iﬁ M IIOKAa3aTCIbHbIX HCPABCHCTB

Tema 2.9.

Jlorapudm qrcra.
JecsaTuanbIi

Y HATYpaJIbHBIN JTorapru(Mbl

CopepxaHue yaeOHOro MaTrepuana

Jlorapudm ymcna. JlecATHIHBIN 1 HATYPAIBHBIA JOTaprMbI

Tema 2.10.
CoiicTBa jorapupMoB

CopepxaHue yaeOHOro MaTepuana

[TpeoOpa3oBaHre BbIpaXeHH, CoepKalUX Jorapu(mbl

Tema 2.11.
Jlorapudmuueckas ¢GyHkus,
€€ CBOMCTBA

CopepxaHue yaeOHOro MaTepuana

Jlorapudmuueckas GyHKIUSA, €€ CBONCTBA U rpauK

Tema 2.12.
Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA

Coneprkanue ydeOHOro MaTepuana

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA

Tema 2.13.
Jlorapudmsl B mpHupone Hu
TEXHHUKE

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COePKAHME NPUKIATHOTO
MO/1YJIf1)

[Tpumenenue norapupma. Hcrtopus pa3Butus marematuku. Jlorapupmuueckas
cnupans B mnpupone. Ee maremarmdeckue cpoiictBa. Vcmonb3zoBaHue rpapukoB
GyHKUIUH 11 MCClIeI0BAaHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOpBIE BO3HUKAIOT MPU
pelIeHnN 3a]a4 U3 pa3IyHbIX 00JacTel HayKH U pealibHOM JKU3HU

Tema 2.14.

Cogepkanne y4eOHOro MaTepurana
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IIpumeHenue Pemenune norapupMuveckux ypaBHEHH U HEPABEHCTB
JorapuMoOB K  PELICHUIO
3aj1a4
Pazjen 3 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tema 3.1. Copepxanne yaeOHOro Marepuaa 4
IToBropenne mianumerpuu. | OCHOBHBIE (QUTYpBl, (GakThl M TeopeMbl IUIaHUMeTpud. OCHOBHBIC TOHITHS
OcHoBHbIE MOHATHUSA | cTepeoMeTpur. Touka, mpsiMas, IJIOCKOCTb, HpocTtpaHcTBo. [lonsarue 00
CTEpEOMETPUU AKCOMAaTUYECKOM IIOCTPOCHHHM CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
Tema 3.2. CopepxaHue yueOHOro MaTepuana 4
[Ipsimble U TIOCKOCTH B3aumHoe pacronoxeHue HOpsAMBIX B INIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
B IPOCTPAHCTBE. | MapajuleIbHbIE W CKpeluBaroluecss mnpsmeie. [lapamiensbHOCTh OPSIMBIX U
ITapamnensHOCTs  MPAMBIX, | TUIOCKOCTEH B MPOCTPAHCTBE:  MapajUielibHbIe MpsSMble B MPOCTPAHCTBE,
IpsIMON u IUIOCKOCTH, | MapaJlJIeIbHOCTh TPEX MPSMBIX, MapajuIeNbHOCTh MPSIMOW U IUIOCKOCTU. YTJBI C
IJI0CKOCTEN COHAIIPaBJICHHBIMU CTOPOHAaMH, YOl MEXAYy HpsIMbIMU B IPOCTPAHCTBE.
[TapaymienpHOCTD IVIOCKOCTEN: NMapajliebHbIE IIIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockoctei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpHI HA TUIOCKOCTH: TETPadp,
KyO, mapajuiesenumes, HoCTPOeHUE CeUeHH
Tema 3.3. Cojeprkanne ydeOHOro Marepuana 2
[lepnieH IUKYISIPHOCTD [lepieHAUKYIAPHOCTh MPSMOW W IUIOCKOCTU: NEPIEHIUKYISApPHBIE MpsSIMbIE B
MIPSIMBIX IIPOCTPAHCTBE, NPSMBIE ApAJUIEIbHbIE U IEPIIEHINKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
U IIJIOCKOCTEN NEPHEHAUKYIISIPHOCTH NPSIMOU U TUIOCKOCTH, TEOPEMA O IIPSIMOU MEPIIEH UK YIISIPHON
IJIOCKOCTH
Tema 3.4. Cojepkanne ydeOHOro Marepuana 4
Yrael  MeXAy — NOpAMBIMU | YTIIBI B MPOCTPAHCTBE: YroJl MEXIY MPSAMONW M IJIOCKOCTBIO, JIBYTPAHHBIA yrod,
U IUIOCKOCTSIMHU JIMHENHBIN Yroj IBYIpPaHHOrO yria. [leprneHauKyisap U HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOMN J10 TIOCKOCTH, MPOEKIUs (UTyphl HA
IUIOCKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEH: MNpU3HAK NEPIEeHIUKYISIPHOCTH
IByX mockocted. Teopema o TpéX mepreHIuKyIspax
Tema 3.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/leP:KaHUeE (COMepPKaHUue MPUKJIATHOTO 2

HpHMBIC " IJIOCKOCTH
B IPaKTHYCCKHUX 3aJavdax

MOYJIs1)

PacnionosxeHne npsiMbIX U TUIOCKOCTEH B OKpYKaroIlieM Mupe (Ipupoe, UCKYCCTBE,
aApXUTEKType, TeXHUKe). PenieHne npakTuko-opueHTHPOBAHHBIX 33134

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 3.3
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Tema 3.6.

OcHOBHBIE
IPOCTPAHCTBEHHBIE (PUTYPHI
U MX B3aUMOPACIIOJIOKEHHE

Conepkanue yaeOHOro MaTepHaia

B3anmHoe pacnosiokeHre OpsIMBIX M IJIOCKOCTEW B mpoctpaHcTBe. IloctpoeHue
CEUYCHUN

Pa3ne 4. KoopanHaThl H BEeKTOPBI B IPOCTPAHCTBE 14
Tema 4.1. Cogeprkanue y4eOHOro Marepuaa 4
Bekropel B mpocTtpancTBe. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. ClIO)KEHHE M BBIYMTAHUE BEKTOPOB.
JlelicTBUS ¢ BEKTOpaMH YMHOXKEHuEe BeKTopa Ha yucio. Pa3nokeHue BekTopa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuino napamnenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IpaBUJI JEHCTBUH C BEKTOpaMuU
Tema 4.2. Cojepkanne ydeOHOro Marepuana 4
Koopaunatsl B mpocTpancTse. | [IpsMoyrosibHasi cucrteMa KOOpPAMHAT B MpocTpaHCTBe. KoOpIuHATBI BEKTODA.
[Ipocreiimue 3anauu | [Ipocteiiimme 3amauni B KOOpJAMHATAaX. YTON MeXay BekTopamu. CkaiasipHOe
B KOOpAMHATaX IIPOU3BEJICHUE BEKTOPOB. BBIYMCIICHUE YIIIOB MEXKIY NPSAMBIMU U INIOCKOCTSAMU. OK-01, OK-02,
KoopanHaTHO-BEKTOPHBIM METO/1 IPU PEIIEHUU T€OMETPUYECKUX 3a/1a4 OK-03, OK-04,
Tema 4.3. IIpodeccnonanbHO OpHEHTHPOBAHHOE coepkaHue (colep:KaHue MPUKJIATHOTO 4 OK-05, OK-06,
[IpakTUKO-OpUEHTUPOBAHHBIE | MOXYJIS) OK-07
3a7a4d  Ha KOOpAMHATHOH | KoopauHaTHas ma0cKocTh. BeruucieHne paccTosIHUN U TUIONIaIeii Ha KOOPANHATHON IIK 3.3
IJI0CKOCTH m10ckocTH. KoamuecTBeHHbIE pacueTsl
Tema 4.4. Cogepkanne y4eOHOro Marepuana 2
Pemenue 3a1a4 Ha | KoopAMHATHO-BEKTOPHBIM METOJ NPU PEIICHUN I€OMETPUYECKHUX 3anad. Pemenue
KOOpPJUHATBI 3a/1a4, CBSI3aHHBIX C NPUMEHEHUWEM NpaBWJI JEMCTBMM € BEKTOpamMH. 3ajauu
U BEKTOPBI IUIAHUMETPUU U CTEPEOMETPUU U METOBI UX PEILICHUS
Paszpnen 5. OcHoBbI TpUroHOMeTpHUH. TpUroHoMeTpuYecKHe (PYHKIHH 34
Tema 5.1. CopepxaHne yaeOHOro MaTepuana 4
OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHreHC  4YMCJIOBOIO  apryMeHTa.  [pUroHoOMeTpuueckas  OKPYXKHOCTb,
orpeziesieHue TPUTOHOMETPUYECKUX (DYHKIIMN YHCIOBOIO apryMeHTa OK-01. OK-02
Tema 5.2. Cogepkanne y4eOHOro MaTeprana 4 OK-O3’ OK-0 4’
OcHoBHbIE [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKECHUI. OcHoBHbIE OK-OS’ OK-OG'
TPUTOHOMETPHYECKHE TPUTOHOMETpHUECKHUE (HOPMYJIIbI OI’{-O7 '
TOXKJIECTBA TIK 3.3
Tema 5.3. Cogepkanne y4eOHOro MaTeprana 4

28




[lepuonnueckue  ¢ynkuuu. | Oynxnus. [lepuonuueckue GyHkiuu. TpuroHomeTpudeckne QyHKIIUN, UX CBOUCTBA

Tpuronomerpuyeckue u rpaduxu

byHKIIMU

Tema 5.4. Cogepkanne ydeOHOro Marepurasa 2

IIpeoGpazoBanne rpadukoB | Ckatue U pacTsHKEHUE rPahUKOB TPUTOHOMETPUIECKUX (DYHKIIHIA.

TPUTOHOMETPUYECKHUX [TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (DYHKIIHI

byHKIUH

Tewma 5.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMePKAHUE MPUKJIATHOTO 6

Onucanue MOJYJIsT)

IIPOU3BOJICTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKMX (YHKIMHA B MPOQecCHOHATbHBIX

IPOLECCOB € IIOMOLIBIO | 3amayax. Vcmosnp3oBanue rpadukoB (YHKIMK Ui HMCCIENOBAHUS MPOIECCOB U

rpaduKoB QyHKIHIA 3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT INpPHU PEIIEHUH 3a7ad U3 JPYIHX Y4eOHBIX
JUCIUIUIMH U peajlbHON )KU3HU

Tema 5.6. Copneprxanue yueOHOro MaTepuaia 2

Oo6parHsbie Obparnbie pyakmun. OOpaTHbIe TpUTOHOMETpUYeckne (GyHKIuu. Mx cBoiicTBa u

TPUTOHOMETPUYECKHE rpaduku

byHKIIUU

Tema 5.7. CopepxaHue yueOHOro MaTepuana 6

Tpuronomerpuueckue Pemienne TpuroHOMETpUYECKUX YpaBHEHUN

YpaBHEHUs

Tema 5.8. Coneprkanue ydeOHOro MaTepuana 4

Tpuronomerpuveckue ITpumepsl TPUTOHOMETPHUUCCKHE HEPaBCHCTBA. Pemenue MIPOCTEUIINX

HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAHHEM CBOMCTB
byHKIMI

Tema 5.9. Cogepkanne y4eOHOro Marepuana 2

Pemenue 3a1a4 | TpuroHomeTpu4ecKkue BbIpaKEHUS, ypaBHEHUS U HEPABEHCTBA

TPUTOHOMETPHHU

Pa3nea 6. IIpon3Bognas GpyHKIUH, ee IPUMEHEHHE 34

Tema 6.1. MounotonHocts | ConepxaHue yueOHOro MaTepraja 2

byHKIHAH. OkcrpeMyMsl | [IpoMexyTkn MOHOTOHHOCTH (GYHKIWH. MakCHMyMbl W MHUHHMYMBI ()YHKIIHH.

¢yskuun. Touku sxkcTpemyMa | Haunbosbliiee u HaMeHblIIee 3HaUeHHEe QYHKIMU Ha TPOMEKYTKE

Tema 6.2. TTonsTHe CojieprkaHie yaeOHOTo MaTephana 4 OK-01, OK-02,

OK-03, OK-04,

O HEMPEPHIBHOCTH (PYHKITUH

HCHpCpBIBHBIe (I)YHKI_II/II/I. Meton HWHTCPBAJIOB Ui PCIICHHA HCPABCHCTB
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Tema 6.3.
[TpousBoHas GyHKIIUH

Conepkanue yaeOHOro MaTepHaia

[IpowsBognass ¢ynknuu. I[IpomsBomHbie 37eMeHTapHBIX (QyHKIUA. Dopmysbl
HAXO0JJICHUS MPOU3BOIHON CYMMBbI, IPOU3BEICHUS U YACTHOTO

Tema 6.4. Cogepkanne ydeOHOro Marepuasa

I'eomeTpuueckuit cMbIc | ['eomeTpuueckuii CMBICT TMPOM3BOAHOM (YHKIMH — YIJIOBOW KO3 QHIHEHT

MIPOU3BOHOM KacaTeJbHOM K rpaduky QyHKIHMM B TOuke. YpaBHEHHE KacaTedbHOW K rpaduky
byHKIIMN

Tema 6.5. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEeP:KaHUE (COMepPKAHUE MPUKJIATHOTO

dusnueckuit CMBICI | MOTY/JIs1)

MPOU3BOIHOMN ®dusndeckuit (MEXaHUYECKUI ) CMBICI MPOU3BOIHOM. [[puMeHeHne mporu3BOHOM ISt

B npo(eCCHOHATBHBIX | ONPEISICHUS] CKOPOCTH MPOIIECCa, 3aIaHHOTO (GOPMYIION HiTH TPadhHKOM

3ajayax

Tema 6.6. Cojepkanne ydeOHOro Marepuana

[IpumeHeHne MPOU3BOIHOM
K HCCIIEIOBaHUIO (PYHKIIMMA

Bospacranne u yObiBaHWe (GYHKIIMH, COOTBETCTBHE BO3PACTaHUS U YOBIBAaHUS
GyHKIIMM 3HAKYy NpPOU3BOAHOW. [IpuMeHeHHe MPOU3BOIHOM K HCCIIEOBAHUIO

Ha MOHOTOHHOCTb 1 | GyHKIMN HA MOHOTOHHOCTb U 9KCTPEMYMBI.

IKCTPEMYMBI

Tema 6.7. Cogeprkanue y4eOHOro MaTepuana

Hccnenosanme (GyHKUMA | AnmropuT™ HCCiIeoBaHUs (QYHKIMA M TOCTPOEHHs ee TpaduKa ¢ MOMOIIBIO

U TIOCTpOEHUE rpauKoB

HpOH3BOI[HOI>i. HOCTpOGHI/Ie Fpaq)I/IKOB MHOT'OYJICHOB C HCIIOJIb30BAHUCM allllapara
MAaTEMAaTHYCCKOI'O aHaJInu3a. HCTOpI/ISI Pa3BUTHUA MAaTCMATUYCCKOI'O aHAJIM3a

Tema 6.8.
Haubosnpinee 1 HanMeHBbIIIEE

CopepxaHue yaeOHOro MaTepuana

Haxoxnenne HauOoJbIIEr0 W HAUMEHBIEro 3HA4YeHUs (PYHKIIMU Ha OTpPE3KeE.

3HayeHuss  QyHKUMM  Ha | [IpuMeHeHHe MPOU3BOAHOM JUTS HAXOXKICHHUS HAMIYUILIEro PEHICHHs B MPHKIATHBIX

OTpe3Ke 3ajayax, A7 OINpENeNeHHs CKOPOCTH Tpolecca, 3agaHHoro (opmymnoil wim
rpaduKom

Tema 6.9. IIpodeccoHa/ILHO OPUEHTHPOBAHHOE COJep:KaHue (Codep:KaHUe MPUKJIATHOIO

HaxoxneHne ontuMaabHOTO
pesyinprata ¢ IIOMOILIBIO
IIPOU3BOHOMN B
MIPAKTHYECKUX 3a/1a9ax

MOYJIs1)

HpI/IKJ'Ia)]HBIe 3aga4yd, B TOM YHCJIC COIIMAJIBHO-3KOHOMHYECKOI'O H (bPISI/I‘IeCKOFO
XapaKkTepa, X pCIICHUC CPCACTBAMU MATCMATHUYCCKOI'O aHaJIn3a

CopepxaHne yaeOHOTro MaTepuana

OK-05, OK-06,
OK-07
IIK 3.3
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Tema 6.10. Pemenue 3amauy.
[TpousBoaHas GyHKIUH,
€€ IPUMEHEHUE

Huddepenuupoanue  ¢ynkumii. MccnenoBanume  QyHKOMA € MOMOIIBIO

npousBoHoN. Hanbonbiee u HanMeHblee 3HaueHUsT QyHKIIUU

Pa3jien 7. MHOTOrpaHHMKM M TeJjia BpalleHusl 46
Tema 7.1. Copepxanne yaeOHOro Marepuaa 2
MHororpaHHUKH [ToHATHE MHOrOrpaHHHKA, OCHOBHBIC 3JIEMEHTbl MHOIOTPAHHUKA, BBIIYKJbIE U
HEBBINYKJIbIE MHOTOI'PaHHHUKH; pa3BEPTKA MHOTOTPAaHHHUKA
Tema 7.2. Coneprkanue yaeOHOro MaTepuasa 2
[Tpuzma. Ipamas | [Ipusma: n-yronpHas npu3Ma; IpaHd ¥ OCHOBAHMS MPHU3MBIL; MpsiMasi U HaKJIOHHAs
U TMpaBUWJIbHAS PU3MBI IpU3Mbl; OOKOBAs U MOJIHAS TOBEPXHOCTh IPU3MBbI. DJIeMeHTHI pu3Mbl. [IpaBuibHast
npu3Ma
Tema 7.3. Cojepxkanne ydeOHOro Marepuana 2
[Tapannenenunen, kyo [Tapannenenunen, NpsMOYTOJIbHBIN Mapaienenumnesa u ero ceoictsa. Kyo. Ceuenue
Ky0a, mapajuienenumneia
Tema 7.4. Copneprkanue yueOHOro MaTepuaia 2
[Mupamuna. IIpaBunbnas | [lupamuaa: n-yronpHas mUpaMyia, TPaHH W OCHOBaHHME MUPAMUIBI; OOKOBas H
UpaMua. YceueHHas | mojHasi OBEPXHOCTh MMPAMU/IbL; MIPaBUIIbHAS U yCEUEHHAs MUPaMuAa. DJIEMEHTHI
nupaMuIa nupaMuJibl. BerurcieHue 3JeMEHTOB MHOTOTPaHHUKOB: pE0pa, AMArOHAIIH, YIJIb
Tema 7.5. Copneprxanue yueOHOro MaTepuasa 2
bokoBas u noyiHas | [Inomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM IPU3MBI, IIJI0LIA/1b
MOBEPXHOCTh IPU3MEI, | OCHOBaHMM, TeopemMa 0 GOKOBOW MOBEPXHOCTH NMpsIMOM mpu3Msbl. [lnomane 60koBoi
MTUPAMUIBI MIOBEPXHOCTH U TIOBEPXHOCTH PABWIBHOM MTUPAMUJIBI, TEOpEMa O TUIOIAIH OOKOBOH
MIOBEPXHOCTU YCEUEHHOU TUPAMUIBI
Tema 7.6. Cojepkanne y4eOHOro Marepuana 2
JIBWoKeHWE B IPOCTPAHCTBE. | J[BmkeHHe B mpocTpaHcTBe. CHMMETPHS B IPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIHHO
CuMMeTpus B IPOCTPAHCTBE | TOYKH,  NPSIMOM,  IUIOCKOCTH.  ODJIEMEHTBhl  CHMMETpUM B  MHpaMUjax,
napajuieJenune1ax
Tema 7.7. Coneprxanue yueOHOro MaTepuaa 2
[TpaBunbHBIE [loHATHE TPaBUILHOTO MHOTOTPAaHHWKA;, TMPAaBHIbHAs TpH3Ma W TpaBUIbHAS

MHOT'OI'paHHUKH, UX CBOMCTBa

NUpaMKjia; MpaBWIbHAS TPEYrojibHAs MHUpaMHUAa U TPABUIBHBIA TETpadap; KyO.
[IpencraBnenue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP, MOACKAdAP U UKOCAIIP.
JIBuKeHre B MPOCTPAHCTBE. DIEMEHTHl CAHMMETPUU B MPABUIIHHBIX MHOTOTPAHHHUKAX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 3.3
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Tema 7.8. Cummerpus B

IIpodeccnonaibHO OPUEHTHPOBAHHOE COAeP KaAHMeE (COePKAHME NPUKIATHOTO

npodeccumn. CeueHust | MoxyJis)

MHOT'OI'PaHHUKOB CummeTpusi B TpUpPOJE, AapXUTEKType, TEXHUKE, B ObITy, B mnpodeccum.

B npodeccHoHanbHbIX | Mcnonb30BaHWe BMKCHUH B MPOCTPAHCTBE MPH pEIICHHH MPOPECCHOHATBHBIX

3a1auax 3anady. CeueHus npusmbl U nupamuzbl. [locTpoeHne ceueHuit MHOTOTrpaHHUKOB,
UCIIOJIb3YsI METOJ CJIEIOB. BBINIOIHEHNE BBIHOCHBIX IJIOCKUX YEPTEKEN U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (GHUTyp (BHU] CBEPXY, COOKY,CHU3Y)

Tema 7.9. Cogepkanue ydeOHOro Marepuasa

Munuuap, ero | Hunuaaprudeckas MOBEpXHOCTb, 00pa3yroIye IINHIPHYECKONH OBEPXHOCTH, OCh

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

HWIAHAPA oOpa3yromiass U 0OCh; IUIOMIAhr OOKOBOH M TOJHOW MOBEpXHOCTH. M300pakeHue
HWIMHIpa Ha TiockocTH. Pa3Béprka nunuuapa. CedeHus UMiInHApa (IJIOCKOCTHIO,
napajuieIbHON WK NEePIEHANKYISIPHON OCH IIMJIMH]IPA)

Tewma 7.10. CopepxaHue yaeOHOro Marepuana

Konyc, ero cocrasmsromue.
Ceuenue koHyca

Konunueckasi moBepXHOCTb, 00pa3yroIire KOHNYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKol mnoBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, O00pa3yromias U OCh;
TUIOIAAh OOKOBOH M MOJHOM MOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. Ceuenue
YCEYEeHHOr0 KOHyca

CopepxaHue yaeOHOro Marepuana

VYceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA; OCHOBAaHUS M OOKOBasl MOBEPXHOCTb.
N3o0paxkenne koHyca Ha IUIOCKOCTH. Pa3épTka koHyca. CedeHHs KOHYyca
(MJI0CKOCThIO, MapajIeIbHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, TMPOXOJsIeil depes
BEPILUHY)

Tema 7.12.
[Tap u cdepa, ux ceuenus

CopepxaHue yaeOHOT0 MaTepuana

Cdepa u mrap: ueHtp, paguyc, JHaMeTp; TUIOMAAb TOBEpXHOCTH chepbl. BzanmHuoe
pacrmionoxeHue chepbl U IMITOCKOCTH; KacaTellbHasi IIIOCKOCTh K chepe. M3o00paxkenue
chepsl, mapa Ha miockoctu. CeueHus mapa

Tema 7.13.

Ilonsatne 00 o00BeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaICHHUS

CopepxaHue yaeOHOT0 MaTepuana

[Tonsitue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. OOBEM MUPAMHUIBL, TPU3MBI
WIMHApa, KoHyca. O0BEM 1mapa u miomans chepsl

Tema 7.14.
O0BeMBI n TIOIIA A
MOBEPXHOCTEN OJOOHBIX TEJ

CogepxaHue yaeOHOT0O MaTepuana

[Tono6uble Tena B mpoctpaHcTBe. COOTHOLIEHUS MEX/Y TUIOIIAIIMU TOBEPXHOCTEN
1 00BEMaMu MOAOOHBIX TET




Tema 7.15. Copepxanne yaeOHOro Marepuaa 4
KomOunanuu MHororpaHHuUK, onucaHHbIi 0koi10 chepsl. Chepa, BiucaHHasi B MHOTOTPAHHUK UIIH
MHOIOIPaHHMKOB M T€Il | B TEJIO BpauleHHus. MHOTOTpaHHUK, BIMCAHHBINA B TEJIO BPALICHUS
BpALLCHUS
Tema 7.16. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (colep:KaHue MPUKJIATHOTO 4
KombOunanmu MO/1YJIfA)
reOMETPUUYECKUX  Ten  Ha | Mcnonb30BaHMe KOMOWHAIMI MHOTOTPAaHHUKOB U TEJI BPAIlEHUS Ha MIPAKTHUKE
IIPAKTUKE
Tema 7.17. Pemenue 3amau. | Conepkanue ydeOHOTO MaTepuaia 2
Muororpanaukd M Tena | Beluncnenne  BeauuuH  (ANMHA,  Yrod, o0BEM, IUIOMIAAb  OBEPXHOCTH)
BpAICHUS reOMEeTPUYECKUX (PUTYp, UCTIONB3Ys H3yYeHHbIE (DOPMYJIIBI U METOIbI
Pa3nea 8. IlepBooOpa3nasi yHKumnu, ee npuMeHeHue 14
Tema 8.1. CopepxaHue yueOHOro Marepuana 4
[lepBooOpasnas pyHKIMN [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
Tema 8.2. [Tnomans | Conepikanue yueOHOTO MaTepuaia 4
KPUBOJMHENHONW  Tpaneuuu. | MHTerpan, ero reoMeTpuieckuii 1 GU3MUecKuii CMbICI. Bprancienne nHTerpaia 1mo
dopmyna HeroTona — | dopmyne Herotona-Jleii6auia
JleiiOHmia
Tema 8.3. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJAEpPKaHHe (Coaep:KaHue MPHUKJIATHOTO 4
OnpeneneHHblit MHTETpall | MOAYJISA)
B npodeccuoHanbHoOM | Pemienune 3a1au Ha MPUMEHEHNE MHTETpalia Ul BEIYUCICHHsT (DU3NUECKUX BEIUYUH
JESTeTbHOCTH U KU3HU U TUIoIaaei OK-01. OK-02
Tema 8.4. Pemenue 3anau | ConepxaHue yueOHOro MaTepuaia 2 OK-O3’ OK-0 4'
Ha HaxoxzeHue | [lepBooOpasHas u HHTETpal OK-OSJ OK-OG'
EepPBOOOPaA3HOM OI’(-O7 '
U €€ MPUMEHEHHE IIK 3.3
Pazgen 9. Teopusi BeposiTHOCTEi M CTATHCTHKA 36
Tema 9.1. Cogepkanne y4eOHOro MaTepurana 4
IIpencraBnenue naHHbIX | [IpeacraBieHne JaHHBIX ¢  momomiplo  Tabmuin u guarpamm.  Cpeasee
U olMcarebHas CTaTUCTHKA | apudMeTHUecKoe, MeauWaHa, HauOoJsiplliee M HauMEHbIIee 3HaueHUus, pa3Max,
JCTIEpPCHs, CTaHAAPTHOE OTKIOHEHHE YHCIOBBIX HAOOPOB
Tema 9.2. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUe (Coaep:KaHMe MPHUKJIATHOTO 4

MO/1YJIf1)
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Cocrasiienne Ta0IUL]
U IHarpamMM Ha IMPaKTHKE

[lepBuynas 00pabOTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe UX MpencTaBlieHHE.
HaxoxneHue cpemHuX XapaKTepHCTHK, HAOMIONaeMbIX JMaHHbBIX. llpumenenne
CTaTUCTHYECKUX METOIOB JIJIsl pelieHus MpodecCHOHAIBHBIX 3a/1a4

Tema 9.3.
Omnepanuu Hajx COOBITHUSMU,
HaJl BEPOSTHOCTSIMU.

YcnoBHas BEPOSITHOCTD

CopepxaHue yaueOHOro Marepuasia

CinydaifHple SKCHEPUMEHTHI (OMBITHI) M Ciy4ailHble COOBITHS. DJIEMEHTAapHbIE
coObiTust (Ucxosl). BeposTHOCTH ciydaiiHOro coObiTHs. bnm3zocTes 4acToThl U
BEPOATHOCTH COOBITHI. CiydaiiHbIe OIMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
coObiTusiMi.  BeposTHOCTHM  COOBITHII B ONBITAaX C  PaBHOBO3MOXHBIMU
JJIEMEHTapHBIMU  coObITHsIME.  Omepaniui  Haj  COOBITHSMH:  TIEPECeUYCHHE,
o0beMHEeHNEe, TPOTHBOIIOIOXKHBIE CcOObITUSA. Jluarpammer Diinepa. Dopmyna
CIIOKE€HUST BEPOSITHOCTEH. YCIIOBHAs BEPOSITHOCTh. YMHOXEHHE BEPOSITHOCTEH.
HepeBo ciydaitHoro skcriepumenTa. @opmyna nmoiaHoi BeposTHOCTH. HezaBucumbie
cOOBITHS

Tema 9.4.
DneMeHTbl KOMOMHATOPUKH

CopepxaHue yueOHOro MaTepuana

KomOunatopHoe mpaBuiao ymHoxeHHs. IlepectanoBkn u (akropuan. Ywmcno
couetanuil. Tpeyronpuuk Ilackans. @opmyna 6unoma HeroToHa

Tewma 9.5. IIpodeccnonanbHO OpHEHTHPOBAHHOE coAepkaHue (colep:KaHue NMPUKJIATHOTO
BepositHOCTB MOJYJIsT)

B npoeCCHOHANBHBIX | BhIunciieHne BEpPOSTHOCTEH ¢ HMCIob30BaHHeM (opmysa KomOuHatopuku. OrieHKa
3aayax BEPOATHOCTH  COOBITHSI B MPOPECCHOHANBHON  NEeATENbHOCTH.  Perienue
Mpo(eCCHOHANIBHBIX 3aJ1a4 Ha BEPOSITHOCTH COOBITHS

Tema 9.6. CopepxaHue yaeOHOro Marepuaa

Cepun  mocnegoBaTelIbHBIX
UCIILITAHUN

bunapHblii cnyuyaiiHbIli ONBIT (MCHBITAHHME), yclex M Heydada. HeszaBucumbie
ucnelTanus. Cepusi HE3aBUCUMBIX HCHBITaHUN 110 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHyun

Tema 9.7.

Cny4aiinbie BEJIUYUHBI
U pacripeeeHusl.
MareMaruueckoe OXUAaHUE
CIIy4ailHON BEJTUYUHBI

Cojeprkanne ydeOHOro Marepuana

Cnyuaiinas BenuuuHa. Pacnipenenenue BepositHocTel. JluarpamMma pacrnpeneneHusl.
[Ipumepsl pacmpenelieHuii, B TOM YHCIE, TEOMETPUYECKOE W OWHOMHUAIBHOE.
UucnoBble XapaKTEPUCTUKU CIIyYaWHBIX BEJIWYMH: MATEMATUUYECKOE OXKHJIAHUE,
JIACTIEPCHUS. U CTAaHJAPTHOE OTKIIOHEHHE. [IpuMepbl MpUMEHEHUsS MaTEMAaTHYECKOTrO
OXXHUJIaHHMs, B TOM 4YHCJIE B 3ajJayaxX M3 MOBCECIHEBHOM KM3HHM. MaTemaThuecKkoe
OXHJIaHWe OWHAPHOW CIydalHOW BEIWYWHBI. MaTreMaTudeckoe OXXHIaHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTHueCKOE OKUIAHUE U TUCIIEPCUS TEOMETPUUECKOTO U
OMHOMHUAIBHOIO pacnpeaeneHui
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Tewma 9.8. Copepxanne yaeOHOro Marepuaa 4

3akoH  OosplIMX  uHMced | 3aKOH OOJIBIIMX YUCET M €ro pojb B HayKe, MPUpPOJe U oO0IecTBe. BrIOOpOUHBIH

HenpepeiBable  citydailiHble | MeTOA ucciieoBaHui. [IpuMepbl HENMpepBhIBHBIX CIy4alHBIX BeIWYWH. DYHKIUSA

BEJIMYMHBI (paclpenesieHns). | IIOTHOCTH pachpeierneHus. PaBHOMepHOE pacrpeiesieHue u ero cBoiictsa. [TousaTue

Hopmanbenoe pacnpenenenie | o HoOpMaJIbHOM pacupeaeIeHUN

Tema 9.9. Pemenme 3amau | ComeprkaHue ydeOHOro Marepuasa 4

KOMOMHATOPUKHU, CTATUCTHKU | DieMeHThl KOMOWHATOpUKH. COOBITHE, BEPOSITHOCTH COObITHS. ClOXEHHE U

U TEOPUH BEPOSITHOCTEN YMHOXEHHUE BEPOSITHOCTEN

IIpodeccrnoHaIbLHO OPHEHTHUPOBAHHOE COAEPKAHUE 46
BapuaTuBHbI NPUKJIATHOH MOAYJIb

Pazgen 10. MaTeMaTH4YeCKH i IPAKTHKYM 46

Tema 10.1. CopnepxaHnue yueOHOro Marepuaia 10

Matpuubl ¥ ONpeaeIIuTENN CriocoOb! perieHust cucTeM JIMHEHHbIX ypaBHeHUH. [Tonarus: marpuna 2x2 u 3x3,
onpeaenuTens Matpuubl. Meroa ['aycca pemeHuss CUCTEM JIMHEWHBIX YpaBHEHHIA.
Pemenue npuxiiaaasix 3anad. [Ipumenenue Matpul B MHGopMaTHKe

Tema 10.2. Cojepxkanne ydeOHOro Marepuana 8

OeMEHThI BeKkTOpHOM | KommiianapHble BekTopbl. PasnokeHne BEKTOpa I0 TpeM HEKOMIUIaHApHBIM

anreopsl BEKTOpaM. YpaBHEHHE IUIOCKOCTU. ['eoMeTpuyecKuil CMBICT oOmpeAenuTens 2x2.
Penienne npukiaaHbIX 3a1a4

Tema 10.3. Cojepkanne ydeOHOro Marepuana 8

KomriekcHele yncna [TonsiTne kKommekcHoro uucia. ConpspKeHHblE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucina. @dopma 3amucu  KOMILJIEKCHOTO — 4Hcia
(reomeTpuyeckas, TpPUTOHOMETpUYECKas, anreOpamdeckas). Apudmerndeckne
JIENCTBUS C KOMIIJIEKCHBIMH YHCJIaMU

Tema 10.4. Copneprkanue yueOHOro MaTepuasa 6

I'padbr [Tonstue rpada. CBszHbli rpad, nepeBo, LMK rpad Ha IUIOCKOCTH. PemieHue
NpUKIAIHBIX 3a7a4. [IpuMmenenue rpada B ”HGOpMaTHKE

Tema 10.5. Coneprxanue yueOHOro MaTepuaa 6

3amaun MaTeMaTtu4eckon | Bapmanmonnsiit  psa.  Ilomuron wactor w  ructorpamma. CraTHcTHYECKHE

CTaTUCTUKH XapaKTEPUCTHKH psiia HAaOII01aeMbIX JTAHHBIX

Tema 10.6. Cogepkanne y4eOHOro MaTepurana 6

Jlornueckue onepanuu | Jlornueckue onepauuu. IIpumenenune nuarpamm Oillepa—BeHHa ans pemieHue

C MHOKECTBaMH

TCOPCTUKO-MHOKXCCTBCHHBIX 3aaa4 HpO(i)eCCHOHaHBHOﬁ HAIpaBJICHHOCTH, 3ajay

35




WH(GOPMATUKH U JPYTUX YUSOHBIX TUCIUIUINH U JIJISl OMUCAHUS PEATbHBIX MPOIIECCOB
U SABJICHUU

Tema 10.7. CopepxaHue yaeOHOro Marepuaa 2
Pemenue 3afa4 | [IpuMeHeHne U3y4eHHBIX MaTEMAaTHYECKUX (DAKTOB K PELICHUIO 3ajay U3 Pa3JInYHbIX
MaTeMaTU4YeCKOro oOyacTell HayKu U peallbHOM KU3HU

IIPAKTUKyMa

IIpomexyTounas arrecranus (IK3amMeH) 24
Bcero: 340
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
TACIHATITAHBI

3.1 MarepuajibHO-TeXHHYeCKOoe o0ecniedeHue

Peanuzanust mporpaMMbl yueOHOH JUCHMIUIMHBI TPOU3BOAMTCA C TNPUMEHEHHEM
JIMCTAaHIMOHHBIX TEXHOJOTUH M TpeOyeT Haau4usl >JIEKTPOHHOH 00pa3oBaTeNIHON Cpensbl;
ydeOHOro KabuHeTa.

OobopynoBanue y4eOHOro KaOuHeTa:

® KJIaCCHAs JI0CKa;

® [10CaJI0YHbIE MECTA MO0 KOJIMYECTBY 00YUAIOIINXCS;

e pabouee MECTO IpenoaaBaTes;

¢ yueOHO-TIPaKTUIECKOE o0opynoBaHue, HEo0X0IuMoe TUIs POBEJCHUS
MPEAYCMOTPEHHBIX NMPOrpaMMO MpakTuuecKkux 3aHsATuil. B coorBercrBue ¢ n.4.4 ®I'OC CIIO
JIOIIYCKaeTCs 3aMeHa 000py10BaHUs €r0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuveckue cpeacTBa 00yUeHHS:

® KOMIIBIOTEPHI C BEIXOJOM B ceTh Internet;

e cailt «JInyHas cTynus» ¢ BO3SMOXHOCTBIO pabOThI € 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcoM;

® 53JEKTPOHHbIE OMOJIIMOTEUHBIE PECYPCHI.

YyedoHo-MeToaANYECKOE o0ecreuyeHne TUCIHUILINHEIL:

* METOJIMYECKUE YKa3aHUS 0 OpraHU3aINH MPAKTUYECKUX 3aHITHIA;

* METOJIMYECKUE YKa3aHUS IO CAMOCTOSTENbHOM padoTe.

IIporpammHoe oGecnieyeHue:

[IporpammHOe obecniedueHue, SBISIONIEECS YaCThIO 3JIEKTPOHHON HMH(OPMAIMOHHO-
o0pazoBaTenbHOM Cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSAX:

- KOMITBIOTEpHBIE 00yYaroIIKe IPOrpaMMBl;

- TPEHUHTOBBIE M TECTUPYIOIIUE TIPOTPAMMBI;

- HWHTEJUIEKTyaJIbHbIE POOOTHU3UPOBAHHBIE CHCTEMBl OIICHKHM KauyeCTBa BBHITTOJIHEHHBIX
pa0or;

- CIIpaBOYHO-TIpaBoBas cucreMa «KoHCynbTaHT miocy, «['apanT;

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

- mporpamMma ympasiieHus oopazoBatenbHbIM IporeccoM B DMOC (Mudopmanuonnas
texnosorus. [Iporpamma yrnpasnenus oopazoBatenbHbiM nporieccom. KOMBAT).

3.2. UupopMmannoHHoOe oOecnedeHne peajn3alui NPorpaMMbl
OcCHOBHbBIE HCTOYHUKH
1. Amumos HI.A., Komsirun FO.M., TkageBa M.B. u np. MaremaTtrnka.Maremaruka: ainreopa
¥ HavyaJla MaTeMaTHYeCKOTO aHaIN3a, TeoMeTpus. AnreOpa U Hayaisa MaTeMaTHIECKOTO aHaIn3a.
10 - 11 xmace. - AkmnuoHepHoe obmiecTBo «M3marenscTBo «IIpocBenieHne»
2. Aranacsn JI.C., byry3o B.®., Kagomnes C.b. u ap. Maremaruka: anreOpa U Hadaia
MaTeMaTU4YeCcKoro aHaimsa, reomerpus. ['eomerpus 10 - 11 kmace. - AKIMOHEpHOE 0OIIECTBO
«M3narensctBO «lIpocBerieHne»
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3HeKTp0HHBIe H3TAHUA

3. Beepoccuiickue untepaer-onumMnuanbl. - URL: https://online-olympiad.ru.
4.EnuHas KoJUleKIMsi LU(POBBIX oOpa3oBatenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru .

5. Hayunas snextponnas 6ubanoreka (HIB). - URL: http://www.elibrary.ru.

6. OTkpbITHIH KOUTEMK. MaTtematuka. - URL: https://mathematics.ru.

7.TToBropum matematuky. - URL.: http://www.mathteachers.narod.ru .

8. CipaBOYHHMK MO MaTeMaTHKe I MKOJLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

9. denepanbhbiii mopran «Poccuiickoe odpazoBanuey. - URL:http://www.edu.ru.

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOU JTUCIHUILIAHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA O6H.I€O6paSOBaTeHBHOﬁ JUCHUITIIMHBI
PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA q)OpMI/IpOBaHI/Ie O6II.[I/IX

U Tpo(peCcCHOHANBHBIX KOMITETCHIIUH 110 pa3esiaM u TeEMaM COJepKaHus yueOHOro MaTepuana.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun OLIEHOYHBIX
KOMIIeTeHIUs MeponpusiTUus

OK 01. Beibupars cnoco0wsr | Tema 1.1, 1.2[T-o/c, 1.3, | LryaupoBanue

penieHust 3amau | 1.4I1-o/c, 1.5I1-o/c, 1.6. TectupoBanue
npodecCHOHAIbHON Temur 2.1- 2.7, 2.8 I1-o/c, | BeimoaHeHne MpakTHYECKUX

ACATCIIbBHOCTH  IIPUMCHHUTCIIBHO
K Pa3JIMYHbIM KOHTCKCTaM

2.9.
Temsr 3.1 - 3.5, 3.611-o/c,

3alaHUN
Brmmonnenune 3amganuii Ha

3.7. JK3aMeHEe

Temer 4.1 - 4.4, 4.511-o/c,

4.6.

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

5,4, 5.511-0/c, 5.6.

Temsr 6.1 - 6.5, 6.6I1-0/c,

6.7-6.9.

Temwer 7.1, 7.2, 7.3I1-0/c,

74-717.
OK 02. UcnonszoBary | Tema 1.1, 1.2I1-o/c, 1.3, | ItyaupoBanue
COBpeMEHHBIC cpencTBa momcka, | 1.4I1-o/c, 1.511-o/c, 1.6. TectupoBanue

aHanmu3a |
uHopManuu,

HUHTCpHpeTallun

1 HH()OPMALIMOHHBIE TEXHOJIOTHH
TUTS BBITIOJTHEHUS 3a/a4
npodeCCHOHATbHON

JACATCIIBHOCTH

Temwr 2.1- 2.7, 2.8 II-0/c,
2.9.

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

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

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

BrinonHeHne npakTU4YeCKUX
3aJaHui
Brimmonnenune 3agaHuili  Ha
JK3aMeHe
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Temwr 6.1 - 6.5, 6.6I1-0/c,
6.7-6.9.
Temwer 7.1, 7.2, 7.311-0/c,
74-7.7

OK 03. [TnanupoBatrs | Tema 1.1, 1.2I1-o/c, 1.3, | LltymupoBanue

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, | BeimomHeHne mpakTUYECKUX
u JIUYHOCTHOE pasButue, | 2.9. 3a/IaHu I
IIPEANPUHUMATEIIBCKYIO Temsr 3.1 - 3.5, 3.6I1-0/c, | Brmmonnenne 3agaHuii Ha
IEeATEILHOCTD 3.7. JK3aMeHe

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

UCII0JIb30BaTh 3Hanus | 4.6.

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

rPaMOTHOCTH 6.7-6.9.

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

CUTYaIUAX 14-7.7

OK 04. Oddextusno | Tema 1.1, 1.2[T-o/c, 1.3, | LlrymupoBanue
B3auMoJieiicTBoBaTh U padortath | 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, 5.5I1-o/c, 5.6.

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

Temsr 7.1, 7.2, 7.311-o/c,
74-7.7

BrinosHeHne npakTUYECKUX
3alaHUN
Brinonnenune 3agaHnuii Ha
JK3aMecHE

OK 05. OcyiiecTBasTh YCTHYIO
U MHCbMEHHYI0O KOMMYHUKAIUIO

Tema 1.1, 1.21T1-o/c, 1.3,
1.411-o/c, 1.5I1-0/c, 1.6.

[IItyaupoBanue
TectupoBanue

HAa rocygapcTBeHHOM  si3bike | Temsr 2.1- 2.7, 2.8 ITI-o/c, | BrlmonHeHue mpakTUYecKUX
Poccuiickoi ®enepanuu | 2.9. 3alaHui
c Y4ETOM ocobennocterr | Temwr 3.1 - 3.5, 3.6I1-o/c, | Beimonnenune 3amaHuii Ha
COLIMAIBHOTO 3.7. IK3aMeHe
U KyJIbTYpPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temsr 5.1, 5.2, 5.311-o/c,

5,4, 5.5I1-o/¢c, 5.6
OK 06. [posiBnate rpaknancko- | Tema 1.1, 1.2[T-o/c, 1.3, | LlryaupoBanue
NaTPUOTUUYECKYIO nozurmio, | 1.411-o/c, 1.5I1-o/c, 1.6. TectupoBanue
JEMOHCTPHUpPOBaTh  oco3HaHHoe | Temwr 2.1- 2.7, 2.8 II-o/c, | BrimonHenne npakTUYecKuX
[MOBEIEHHUE Ha ocHOoBe | 2.9. 3aJaHui
TPaIULIMOHHBIX poccuiickux | Temsr 4.1 - 4.4, 4.511-0/c, | Brimonnenue 3agaHuii Ha
JTyXOBHO-HPABCTBCHHBIX 4.6. JK3aMeHe

LIEHHOCTEH,
B TOM 4YHUCIE C
rapMOHHU3ALHHA

y4ETOM

Temwr 5.1, 5.2, 5.3I1-0/c,
5,4, 5.5I1-o/c, 5.6.
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MCXKHAIIMOHAJIbHBIX
N MCXKPCIIMTUO3HBIX OTHOMCHHﬁ,

Temer 7.1, 7.2, 7.3I1-0/c,
74-7.7

MPUMCHSITh CTaHJapThI
AHTUKOPPYIIIMOHHOTO
ITOBEICHUS
OK 07. ConetictBoBary | Tema 1.1, 1.2I1-o/c, 1.3, | IryaupoBanue
COXpaHEHUIO okpyxatomen | 1.4I1-o/c, 1.51T-o/c, 1.6. TectupoBanue
cpensl,  pecypcocoepexennro, | Tembr 2.1- 2.7, 2.8 T1-o/c, | BelmonHeHue npakTUYecKuX
MPUMEHSATD sganus | 2.9. 3aJaHuNi
00 H3MCHCHHUU kimmata, | Temsr 3.1 - 3.5, 3.6I1-0/c, | Beimonnenue 3amaHuii Ha
IIPUHLIMIIBI oepexximmBoro | 3.7. JK3aMEHe
IIPOU3BO/JICTBA, apdextuBro | Temsr 5.1, 5.2, 5.3I1-o/c,
JIeHCTBOBAaTh B upe3BbUanHbIX | 5,4, 5.511-0/c, 5.6.
CUTYaIUAX Temnr 6.1 - 6.5, 6.6 IT-o/c,

6.7-6.9
IK 3.3. [TpoBoauts | I1-0/c [lIryaupoBanue
MEJarOrTM4eCKUii ~ MOHHTOPUHT TectupoBanue
npoiiecca u pe3yJbTaToB BrlinonHeHne npakTHYeCKuX

00y4YeHUsI U BOCIUTAHUS JIETEH
paHHEero u JOIIKOJBHOI'O

BO3pacTa

3alaHUN
Brinmonnenue 3amanuii Ha
SK3aMeHe
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