YACTHOE ITPOPECCUOHAJIBHOE OBPA3OBATEJIbHOE
YYPEXKJIEHUE

«CUBUPCKHUIN KOJLTEIK COBPEMEHHBIX TEXHOJIOT Uil»
(UTOY CKCT)

PACCMOTPEHO YTBEPXIAIO
Ha 3acemanuu [legarornyeckoro cosera Hupektop UITOY CKCT

HpOTOKOH NQ 5 < CBezieHna 06 31eKTPOHHOI nognucn
V Moanucaxo: JNlncosey CeetnaHa
oT «15» utonsa 2026 r. fOpsesa

Sirwecoutsorneior AOMKHOCTB:  AVpeKTOp
TEXHONOTMA Nonb3osatens: slisovets C IO .H
T JIMCOBEL
[Ipuka3z Ne 97 ot «15» utons 2026 r.

PABOYASI ITIPOTPAMMA OBIIEOBPA30OBATEJBbHOM TUCIHUIIINHBI

O 11 MATEMATHUKA

cpenHero npodeccuoHaIbHOTO 00pa30BAHMS
0 IIporpamMmMe NOJArOTOBKM crenuaiuctos cpeaHero 3seHa (IITICC3)
38.02.03 «OnepaunoHHAas 1eATEJIbHOCTD B JIOTHCTHKE)

Ksanuduxarms:

OTIEpPALIMOHHBIN JIOTUCT

®dopma 00yueHus: OUHas

HopmatuBHBIi CpoKk 00ydeHus:

2 roaa 10 mecsieB Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHuUs

bapnayn 2026



COJEP)KAHUE

. OBILASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
OBIIEOBPA3OBATEJbHOMN JUCIATLIUHBI

. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJbHOMN JUCIHUATLIUMHBI

. YCJIOBUs PEAIM3AIINU TPOT'PAMMBbI

OBIIEOBPA3OBATEJIbHON JUCHUILIVHBI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

OBIIIEOBPA30OBATEJBHOM JUCHUILJINMHBI



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJBHOM JUCHUILJIAHBI
1.1. MecTto AucuMILVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoii nporpammsel CIIO:
O6meoOpa3oBarenpHas aucuuiuiiHa — «MaTtemaTukay  ABISIETCS  00s13aTE€NbHOM  4acThblO
0011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrr ¢ @I'OC CIIO no
38.02.03 «OnepanuoHHasi 1eITeJIbHOCTb B JIOTHCTHKE)

1.2. lleau 1 nJIaHUPYeMble Pe3yJIbTAThI 0CBOCHUS 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
droc CIIO. [TpuopureTHbIMU LEIAMHU 00y4eHus MaTeMaTHKe
Ha 6a30BOM ypPOBHE SIBJISIOTCS:

dbopMUpOBaHHE  LIEHTPAJIBHBIX  MaTeMaTHYEeCKHX  MOHATHM  (YUCIIO,  BEJIUYUHA,
reoMerpuueckas  ¢urypa, TEpeMEHHas, BEPOSATHOCTb,  (YHKIH), OOECHEeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHUsI 00yJaroINXCS;

[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
W3YYEHUIO MaTEMaTHKU;

¢dbopmupoBanue (GyHKIIMOHATHLHOW MAaTeMaTUYECKON T'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 ocHoBe PT'OC COO

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

OI'OC COO npexncrapiieHbl B Ta0IULIE:



Koa u HauMeHOBaHHEe

Pe3ysabTarsl 00y4yeHnust

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

pelieHus 3a1a4y
npodeccnoHanbHOM
NEeSATEeIbHOCTH
MIPUMEHUTETBEHO

K pa3IMYHbBIM KOHTCKCTaM

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

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

MeTaHpeI{MeTHHe PE3YIbTAaThl JOJIKHBI OTpaKaTh:

Onagenue YHHUBEpPCaIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JACHCTBHUSMH:

a) 0a30BbIC JJOTUYECKHE JICUCTBUS:

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

- yCTaHaBIMBaTb  CYLIECTBEHHBIH  INpHU3HAK

WIA OCHOBAaHMS JUIS CPaBHEHUS, KIACCU(PUKAIMH
1 0000IIeHMS;
- ONpenenATh IEeNH JeATEIbHOCTH, 3a/1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I nX JOCTHXCHHA,

- 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 3a/ay;

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

norapudm BBIYHCIICHUE

3HAYCHUH

4YUCIIa; YMEHHE
u npeoOpa3zoBaHUs
jorapudmamu,
BBIPXKEHHUI;

BBIPD aKEeHHNI CcOo CTCIICHAMU n

npeoOpa3oBaHus JIPOOHO-pAIIIOHATBHBIX

[1P63. YMeHue omnepupoBaTh MOHATUSMU: PallMOHAIBHEIE,

UppalMOHAIIbHBIE, [I0Ka3aTelbHbIE, CTEIEHHBIE,
JorapuMuyuecKue, TPUTOHOMETPUUECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

I1P64. VYwmenue ¢byHKIMS,
HernpepbIBHAass (QYHKLUSA, NPOM3BOJHAs, IepBOOOpa3Hasi,
OINPEEIICHHBIM NHTETPAJl; YMEHUE HAXOAUTh ITPOU3BOIHBIE
JJIEMEHTApPHBIX  (PYHKIUH,  HUCHONB3ysd  CIIPaBOYHBIE

MaTepHraJibl; UCCIICAOBATH B HpOCTeI\/’IH_II/IX clrydadax (I)YHKI_[I/II/I

ONEpPUPOBATh  MOHSITHUSIMH:

Ha MOHOTOHHOCTbD, HaXOdUuThb HanOOJIbIINE

U HauMEHbIIME 3Ha4YeHHs] (QYHKUMHA; CTPOUTh Tpaduku
MHOTOYJICHOB c UCIOJIb30BaHUEM anmapara
MaTeMaTHUYeCKOT0 aHalnu3a; MPUMEHATh MMPOU3BOJIHYIO TIPU
peleHnn 3a1a4

Ha ABUXKCHUC, PCIIATL MMPAKTUKO-OPUCHTUPOBAHHBIC 3aa4N




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

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

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

- BBIBIATh  NPUYMHHO-CJIEJICTBEHHBIE  CBS3H
U aKTyaJlW3upoBaTh 3aJady, BBIIBUTATh THUIIOTE3Y
ee pelIeHus, HAXOJIUTh apTyMEHTBI
JUTS JTOKa3aTeIhCTBA CBOMX YTBEP)KICHUH, 33aaBaTh
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
aHaiusa UMEIOIIUXCS MaTepuaIbHbIX
1 HEMaTepHATbHBIX PECYPCOB;

- YMETh MEPEHOCUTh 3HAHUS B I103HABATEIIHHYIO

U MPAKTUYICCKYIO o0iactu KU3HCACATCIIBHOCTH,

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

OpPUTHHAJIBHBIC TOAXOAbI U PCHICHUS

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

[1PGS. YMeHue omnepupoBaTh MOHATUSIMH: pallMOHAIbHAS
¢byHKuus, moka3aTenbHas (YHKLUS, CTeTeHHas (DYyHKIIHS,
byHKIHS, TPUTOHOMETPUUYECKUE
dbyHKMKH, 0O0paTHbIE (YHKIIMU; YMEHUE CTPOUTH Tpaduku
M3y4YEHHBIX  (QYHKIIHH, rpaduku  mpu
M3YYEHUHU MPOLIECCOB M 3aBUCUMOCTEH, IPU PEILICHUH 3324

norapudmuueckas
UCIIOJIb30BATh

U3 IPYTUX YIeOHBIX ITPESIMETOB U 33]1a4 U3 PEATbHOM JKU3HH;
BEIpaXaTh POPMYJIaMH 3aBUCUMOCTH MEXTY BEIIMUNHAMU;
[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 HX
CHUCTEMBI TI0 YCJIOBHIO 3aJ1a4yM, WCCIEIOBATh MOJYYCHHOEC
pelIeHre U OIEHUBATH MPABIONOA00HOCTh PE3yIbTaTOB;
[1PG7. cpenHee
apudmernyeckoe, MeauaHa, HawOOJbIIEE W HaUMEHbBIIIEEe

YMeHue onepupoBaTth  MOHATUSMHU:
3HAYEHMs, pa3Max, JUCIEPCUs, CTaHAApTHOE OTKJIOHEHHUE
YHUCIOBOr0 HabOpa; yMEHUE U3BJIEKATh, MHTEPIIPETUPOBATD
uHpOpMalMIO,  TpEJICTaBIeHHYH0 B  Tabiaumax, Ha
JquarpaMmax, rpagukax, OTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB M SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
Tabmu  u HCCIIE0BATh

IIOMOIIBIO AuarpamMmm,

CTaTUCTHUYECKHUEC JaHHBIC, B TOM qHUCIIC

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 METOJIOB; MPUMEHATH (HOPMYJIBI 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 MPHPOIHBIX
¥ OOILIECTBEHHBIX SIBICHUSIX;

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, YTOJI MEXAY TUIOCKOCTSIMH, 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 MOHATUSIMU: MHOTOTPaHHHUK,
CeUYeHHe MHOTOTpaHHWKA, KyO, Mapaenenurnes, mpusma,
nupamMuia, GUrypa M MOBEPXHOCTHh BpAICHHs, HUIHHID,
KOHYC, map, cepa, cedeHus GUrypsl BpaiieHus, iI0CKOCTb,
Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTH ITMPAMUIBI, IPU3MBI, 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 AJIEKTPOHHBIX CPEJICTB;
YMEHME PacliO3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH IIOBEPXHOCTEH H
00BbeMOB TOAOOHBIX (DUTYp TP PEIICHUH 33/1a4;

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

[1P613. YMmeHnue onepupoBaTh HOHATHAMMU: MPSMOYTOJIbHAs
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIIPHOE IIPOU3BEIEHUE, YIOJ
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 pEllIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHUE
(bakThbI

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




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
YacTH: IIEHHOCTH HAYYHOTO TIO3HAHUSA:

-chopMupoBaHHOCTH MUPOBO33PEHUS,
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 mpeacTaBIeHUS;

- 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;

[1P62. YMmeHnue omepupoBaTh MOHATHSAMHU: CTEIICHb YHUCIIA,
sorapupm yMeHHe

3Ha4YCHUHU

qHucia, BBITIOJIHATHE  BBIYMCIICHUC

U 1npeoOpa3oBaHUsl BBIPAKEHUH CO  CTENEHSAMU U

norapupmamu, mpeoOpa3oBaHUS APOOHO-PAMOHATBHBIX
BBIPAKECHMUI;

[1PG3. Ymenue omepupoBaTh MOHATUAMH: PALMOHAIBHEIE,
UppalMOHANIbHBIE,

JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUC YPABHCHUSA U

MOKa3aTesbHbIE, CTEIICHHBIE,
HEPaBEHCTBA, UX CUCTEMBI;

[1P64. VYwmenuwe omnepupoBaTh
HeTpepbIBHAS  (PYHKIHUA,
ONPEAEIICHHBI UHTETpal; YMEHUE HAXOAUTh MPOU3BOIHBIE

bynxumii,
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINX CITydasx QyHKIIUU

IIOHATHUAMM (I)YHKI_[I/U{,

MPOM3BOHAS, TEPBOOOpa3HAas,

SJICMCHTApPHBIX HCIIOJIb3Ys CIIpaBOYHBIC

Ha MOHOTOHHOCTB, HaXOAWTb HauOoJbIINe
U HauMeHbIIWE 3HaueHHs (YHKIMHA; CTPOUTH TpaduKH
MHOT'OYJIEHOB c HCIIOJIb30BAHUEM anmnapara
MaTEMaTUYECKOTr0 aHaJIN3a; MPUMEHATH IIPOU3BOJHYIO IIPU
peleHnn 3a1a4
Ha JIBIDKEHUE; pelaTh NPaKTUKO-OpPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJbIINE U HAUMEHbIINE 3HAYEHUS, HA HaXOXKCHHE
MyTH, 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,
JorapupmMuuecKas byHKLWS, TPUTOHOMETPUUECKUE
¢bynkuuu, obparHele (YHKIMU; YMEHHE CTPOUTH TpaduKu
U3y4eHHbIX  (DYHKIMH, UCHONb30BaTh TpaQuUKU  IpH
U3y4EHHH ITPOLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4
U3 IpyruX y4eOHbIX IPEIMETOB U 33Ja4 U3 peaslbHON KHU3HH;
BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX]y BEITUUNHAMU;
[1P66. YMeHnue peniath TEKCTOBBIE 3a/1a4K PAa3HbIX TUIIOB (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 HUX
CHUCTEMBI IO YCJIOBHIO 33JayH, UCCIENOBaTh IOJYyYEHHOE
peleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTAaTOB;
[IP67. VYmeHue omepupoBaThb MOHITUIMU: CpEIHEE
apudmernyeckoe, MeauaHa, HauOousblllee U HaUMEHbIIEE
3HAYEHMs, pa3Max, JIUCHEpPCHs, CTaHIApTHOE OTKIOHEHHE
YKCJIOBOTO0 HaboOpa; yMEHUE U3BJIEKATh, HUHTEPIIPETUPOBATD
uH(poOpMallMI0, TPEICTaBICHHYHO B  Tal0iumax, Ha
qyarpaMmax, rpagukax, oTpakarollyro CBOMCTBA peallbHbIX
IPOLIECCOB U SIBJICHUH; MPEJICTaBIATh HH(POPMALUIO C
NOMOIIBI0  TabauI M JUarpaMM;  UCCIel0BaTh
CTaTUCTUYECKUE JJaHHBIE, B TOM qucie
C MpUMEHEHHEM TpapUUEeCKUX METOJOB U 3JIEKTPOHHBIX
CPEIICTB;

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




rpadMUecKuX METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI |
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. Ymenue omepupoBaTh MOHATUSIMH: TOUKA, MpsMasl,

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

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

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMBbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIIEHUH
3a71a4 U3y4eHHbIe (DaKThI U TEOPEMBI TNIAHUMETPHU; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIies], mpu3Mma,
nupamuia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIUHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMUJBI, MPHU3MBI, KOHYCa, LWINHApA,
wiomanas  cheppl, 00beM  Kyba, HPSIMOYTOJIBHOTO
napaieNienuea, MUpaMuIbl, TPU3MBIL, IWINHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
¥ TTIOBEPXHOCTH BPAILIEHHSI, HX CEUYEHUS OT PYKH, C TIOMOIIBIO
YEpTESKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME pPaclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

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

[IP612. YMeHHE BBIYUCIATH TC€OMETPUUYECKHUE BEIMYUHBI
(nmuHa, yroj, IJIomanab, 00bEM, IJIOMIAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

I1P613. YMeHue onepupoBaTh MOHATUAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOpPa, CKASIPHOE IPOU3BEICHHUE, 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 3aJadd, pacrno3HaBaTh MaT€MaTUYeCKue
(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 JINYHOCTHOE pa3BUTHE,
IPEeINPUHIMATEIbCKYIO

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

- chOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS,
3TUYECKOTO MOBEICHUS;

[1PG1. Bnanenue meromgamMu J0Ka3aTeNbCTB, alTOPUTMAMHU
pelieHus 3aaay; yMmMeHue (GopMyiaupoBaTh ONpeAeNeHus,
aKCHOMBI

U TEOPEMBI, MPHUMEHSITh WX, MPOBOAHWTH JOKA3aTEIbHbBIE
paccyX/IeHUs B X0JIe pELIeHUs 3a/1a4;
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JEATEILHOCTD
B IpodeccuoHanbHOu cdepe,
UCII0JIb30BATh 3HAHHUS
10 TMPaBOBOH M (PUHAHCOBOU
IPaMOTHOCTH B Pa3IMYHBIX

KN3HCHHBIX CUTYyaluAaX

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

- OCO3HAaHME JIMYHOTO BKJAJa B IOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

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

MertanpeamMeTHbIE PE3YIbTATHI JOJKHBI OTPAXKATh:
OBnajgeHne  yHMBEPCAIBHBIMU  PETYJISITUBHBIMU
NENCTBUSIMU:

a) CaMOOpTaHMU3aIINs:

- 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 BO3MOXHOCTEH

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

UCIIONIb30BaTh MpPUEMBbl pediaekcuu Ui OUEHKH
CHUTYaIllH, BBIOOPA BEPHOTO PELICHUS;

- yMEThb
MIPUHUMATh 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 HaAXOAUTH IIPOU3BOAHLIC

JJIEMEHTApHBIX  (YHKIUH,  HUCHONB3YyS  CIIPABOYHBIC
MaTepuasbl; UCCIEeI0BaTh B MPOCTEHIINX ciydasx (yHKIHH
Ha MOHOTOHHOCTb, HaxOJIUTh HauOoJIbIINE

U HauMEHbIME 3Ha4YeHHs (QYHKIHM;, CTPOUTh TIpaduku
MHOTOYJICHOB c HCIOJIb30BaHUEM amnmapara
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 MOHSATHUSMHU: pallMOHAIbHAS
byHKIMS, MOKaszareiabHas (QYHKIUS, cTereHHas (QyHKIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUECKUE
¢byHKIIMM, 00paTHbIe QYHKIUH; YMEHUE CTPOUTH Tpaduku
W3YYEHHBIX  (PYHKIMH, rpaduku
M3y4YEHUH MPOIIECCOB M 3aBUCUMOCTEH, MIPU PEIICHUH 3aa4

HCIIOJIb30BATh pu
U3 IpYruX y4eOHBIX IPEIMETOB U 33]1a4 U3 PEaJIbHOM JKU3HH;
BBIpaXaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIUUYUHAMU;
[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JABH)KEHUE,
pa0boTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4d W3
00J1acTH ypaBJIeHUs JIMYHBIMUA U CEMEHHBIMU (pUHAHCAMN);
COCTaBIISITh BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA U UX
CUCTEMBI 1O YCIIOBHUIO 3aJjaud, MCCIEAOBATH MOJyUYEHHOE
pelleHre 1 OLeHUBATh MPaBIONOA00HOCTh PE3YIbTaTOB;
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BHYTPEHHEI MOTHUBAlLIMU, BKJIIOYAIOLEH CTPEMIICHHE
K JOCTM)KEHMIO LEIM U YCHeXy, ONTHUMM3M,

VHUIMATUBHOCTh, YMEHHUE JIEUCTBOBATH, MCXOs
13 CBOMX BO3MOKHOCTEH;

- SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHHUMATH
SMOILIMOHAJILHOE COCTOSIHME JPYTrUX, YYUTHIBATH

€ro IIpu OCYHICCTBJICHHNHA

CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

KOMMYHHKaAIINH,

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTD
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 U3BJIEKaTh, HHTEPIPETUPOBATH
uH(poOpMalMI0, TPEJICTaBICHHYI0O B  Taliumax,
quarpammax, rpadukax, OTpaXkarollyr CBOMCTBa pealbHbIX
MPOLIECCOB U SIBJICHUN; MPEACTAaBIATh HHGPOPMAIUIO 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 Clly4ailHoe cOOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS,
YMEHUE BBIYUCIATH BEPOSTHOCTH C
rpadMuecKuX METOJIOB; MPUMEHATh (OPMYJIBI CIIOKEHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOMHATOpHBIC (aKThl U
GbopMyNbl TIPU pEUICHWHU 33aJ1a4; OlECHUBATH BEPOSTHOCTH

HUCIIOJIBb30BaHUECM

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

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

U MaTeMaTHYeCKUe MOJETIH B MPUPOIHBIX M 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 OCYIIECTBIISATh IPOEKTHYIO M HCCIEI0BATENIbCKYIO | YMCIOBOTO HaOOpa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
JIESTEIbHOCTh MHIMBU/yaIbHO U B IPYIIIIE uHpOpMalLMIO,  TPEICTaBICHHYH0 B  Tabiumax, Ha
MeTtanpeamMeTHble pe3yabTaThl 10JKHBI OTPaXaTh: auarpaMmax, rpaukax, OTpakarollyro CBOWCTBA pealbHbIX
OBnajeHne yHUBEPCAIbHBIMU KOMMYHHMKATUBHBIMU | IPOLIECCOB M SIBIEHUH; MPEICTAaBIATh HH(POPMALUIO C
JNEUCTBUSAMU: INOMOILBI0  Tabaull M JUarpaMM;  UCCIEA0BaTh
0) COBMEeCTHas JESTENbHOCTD: CTaTUCTUYECKUE [aHHbIE, B TOM YHUCJIE C INPUMEHCHHEM
- T[OHMMAaTh M UCIOJb30BaTh NPEUMYLIECTBA | rpaUUECKHX METOA0B U IEKTPOHHBIX CPEJICTB;
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI; [1P68. YMeHue onepupoBaTh NOHATUAMU: CIIY4alHBIN OIBIT
- TpPUHHAMATh LIE€IM COBMECTHOM JESATEIbHOCTH, | U CllydallHOE€ COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS;
OpraHU30BBIBATH U KOOPAUHUPOBATH JEHCTBUS 110 €€ | YMEHHE BBIUUCIATH BEPOATHOCTb C  HUCIOJIb30BAaHUEM
JNOCTMDKEHUIO:  COCTaBJSITh  IUIAH  JCWCTBUH, | TrpadMuecKuX METOJOB; MPUMEHATH (HOPMYIBI CIIOKEHUS U
pacrpenesaTh pojau C yYeTOM MHEHMH YYaCTHUKOB | YMHOXXEHHUS BEpOSATHOCTEH, KOMOMHaTOpHbIe (aKThl |
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI; GbopMynbl NpU pELIEHUH 33/ay; OLEHUBATh BEPOSTHOCTH
OBnajeHue  yHMBEPCAJIbHBIMU  PETYISATUBHBIMU | PEAIbHBIX  COOBITHH; 3HAaKOMCTBO €O  CIy4YalHBIMH
JENCTBUAMU: 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 BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
- MPU3HABaTh CBOE NPaBO M MpPaBO APYTUX JIOAEH | JUls pelleHus 3aJadd, pacrno3HaBaTh MaTeMaTHYECKHe
Ha OIINOKWY; (baxThI
- pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP C MO3HMLIMU | M MAaTeMAaTHYECKUE MOJENIN B IPUPOHBIX U OOIIECTBEHHBIX
JPYroro 4ejoBeKa ABJICHUSX, B HCKYCCTBE;, yMEHHE IPHUBOIUTH IPUMEPHI

MaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOW UM MHPOBOU
MaTeMaTUYECKON HayKN

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

YCTHYIO M  HUCHBMEHHYIO | B YaCTH: 3CTETUYECKOTO BOCITUTAHMUS: pelieHus 3aaay; yMmMeHue (GopMyiaupoBaTh ONpeAeNeHus,

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

TBOpPYECTBa, CIOpPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CHOCOOHOCTh BOCHPUHHMATh Pa3IU4HbIC BHJIbI
MCKYCCTBA, TPAJULIUUA U TBOPUECTBO CBOETO U IPYTUX
HapoJOB, ONIYIIATh AMOLMUOHAIBHOE BO3JCHCTBUE
HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl JOJKHBI OTPakKaTh:
OByajicHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
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 MH3JAraTb CBOK TOUYKY
3pC€HUA C UCIIOJIB30BAHUECM A3BIKOBBIX CPEACTB

[1PG8. YMenue 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 pEIICHWW 33ja4; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHIA, 3HaKOMCTBO
CO CITy4YaifHBIMH BEJIMYMHAMU; YMEHHE IIPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMX YHCET B MPHPOIHBIX
1 OOIICCTBEHHBIX SBIICHUSX;

I1P69. YMmeHnue omnepupoBaTh MOHATUSAMU: TOUKA, IpsiMas,

IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPaHHBIN yrod,
CKpEIIHUBAIOIINECs npsimMble, napauieTbHOCTh u
MEePIEeHIUKYIIPHOCTD MPSIMBIX

U IUIOCKOCTEH, YroJl MeXAy IPSAMbBIMH, YTOJ MEKIY MPSIMON
U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSMH, 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 NOHATHSIMU: MHOTOI'PAaHHUK,
CceueHre MHOTOrpaHHMKA, KyO, Mapajulesienuiiesi, npusma,
nupamysia, GUrypa M MOBEPXHOCTh BpallleHHs, LHIMHJD,
KOHYC, 11ap, chepa, ceueHus Gurypsl BpalleHus, IIOCKOCTb,

Kacaromasicsi  chepbl, IWIUHAPA, KOHYyca, IUIOIMAIb
IIOBEPXHOCTU IMPAMUIBI, IPU3MBI, KOHYyCa, IUIHHJIPA,
miomanas  ceppl, 00beM  Kyba, MPSAMOYTOJBHOTO

napajuieyenumnena, MMpaMuIbl, IPU3MBbl, HTUIUHAPA, KOHYCa,
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niapa; yYMEHHE n300paxkaTh MHOTOTpaHHUKU
Y [IOBEPXHOCTH BPALIEHUS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTE)KHBIX HMHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHHE Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh IIPaBUIIbHBIE MHOIOIPaHHUKY;

I[IP611 VYmeHue omnepupoBaTh TMOHITHAMHU: JBH)KCHHE
B IIPOCTPAHCTBE, NOAOOHBIE (UIYpbl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOIICHUE IUIOMIAJNEH IIOBEPXHOCTEH H
00BeMOB TOAOOHBIX (DUTYp TIPU PEHICHUH 33/1a4;

[1P612. YMeHue BBIUUCISATH I€OMETPUUECKHUE BEIMUMHBI
(nmuHa, yroji, Iomanab, o0beM, IJIOMAAb MOBEPXHOCTH),
UCTIONB3Ys U3y4eHHbIE (DOPMYJITBI U METOIBI;

[1P613. YMmenue onepupoBaTh MOHATHIMMU: MPSMOYTOJIbHAS
CUCTEMAa  KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJISpPHOE IPOU3BEICHHUE, YIOJI
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCIIO; HAaXOJIUTh C TIOMOIIbIO H3YYEHHBIX
bopMyNl KOOpPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKaMU;

[1P614. YMmenue BbIOMpaTh NOAXOASIINN U3YUEHHBIN METO/
JUIsl pEIIeHus 3aJadd, paclo3HaBaTh MAaTEMaTHYECKHE
(bakThbI

U MaTeMaTHYeCKUe MOJETH B MPUPOAHBIX U OOIECTBEHHBIX
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:

[IEHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM
CUMBOJIaM,  HCTOPHUYECKOMY U  MPHUPOJAHOMY
HaCJIENIO, TpaIuUUsM HapOJIOB

POCCI/II/I, JOCTHIXCHHUAM Poccum B HayKE€, HCKYCCTBC,

InaMsATHHUKaM,

CIIOpPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHeie pe3ynbTaThl AOJKHBI OTPaXKaTh:

OBnazneHue  yHUBEPCAIbHBIMU

B)
IpenoararoIuii ¢cOpMUPOBAHHOCTD:
BKJTIOYAIOIIETO

PeryJIsTUBHBIMU

NEUCTBUSIMU: SMOIMOHANLHEIA ~ HMHTEIICKT,

--CaMOCO3HAaHUA, CIOCOOHOCTh
IOHUMAaTh CBOE AMOLMOHAILHOE COCTOSHUE, BUAETh
HalpaBJIeHUs pa3BUTHSA COOCTBEHHOM
AMOLIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUS, BKJIIOYAOIETO
CaMOKOHTPOIIb, yMEHHE

OTBETCTBCHHOCTH 3a CBOC ITOBCACHUC, CIIOCOOHOCTH

IIPpUHUMATh

aZanTUPOBATBCS K OMOLMOHAIBHBIM H3MEHEHUAM
U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

- BHYTPECHHEN MOTHBAIIUH, BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTHXKCHHUIO LEIM U  YCIEXY,
ONTUMU3M, UHUIIUATUBHOCTb, YMEHHUE JACUCTBOBATD,
HCXOJ1 U3 CBOMX BO3MOYKHOCTEM;

- SMIAaTHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATH

SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0

U TEOpPEMBbl, NMPHUMEHATh HUX, NPOBOIUTH JIOKa3aTeIbHBIE
paccyXJIeHHs B XOJI€ PELICHU 3a1ay;
I1P64. VYmenue omnepupoBarhb byHKLuS,

HempepbIBHAas (QYHKLHUS, NPOM3BOJHAs, IepBOOOpa3Hasi,

IIOHATUAMMU:

OHpCI[CJ'ICHHBIﬁ HUHTErpal;, YMCHHUC HAaXOAUTh IIPOU3BOAHEBIC

AJIEMEHTapHbIX  (QYHKIUH,  HUCHOJB3YS  CIIPABOYHBIE
MaTepuasbl; UCCIEI0BaTh B IPOCTEHIINX cIydasx (pyHKIIHH
Ha MOHOTOHHOCTb, HAXOAUTb HauOoJIbIINE

¥ HauMEHbIIWE 3HaueHWsI (YHKIHA; CTPOUTH TpapuKu

MHOI'OYJICHOB c HCIIOJIb30BAaHUEM anmapara
MAaTE€MaTU4YeCKOro aHaJIN3a; IPUMEHATh IPOU3BOAHYIO IIPH
pelieHnn 3a1a4

Ha JIBUKEHUE; PelIaTh NPAaKTUKO-OPUEHTHUPOBAHHBIE 3a7jaul
Ha HauOoJIbIIME ¥ HAMMEHbIINE 3HAYCHUS, Ha HaXOXICHUE
IyTH, CKOPOCTU U YCKOPEHMUS,

[TP66. YMeHnue pemaTh TEKCTOBbIE 3a/1a41 PA3HBIX TUIOB (B
TOM 4YHCJ€ Ha TPOLEHTHI, JIOJM M YacTH, Ha JIBWKCHHE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HaJOTH, 3aJaud U3
00JacTy yrpaBiaeHUs JUYHBIMU U CEMENHBIMU (PUHAHCAMM );
COCTaBIJIATh BBIPAKEHUS, YpPaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI IO YCJOBHUIO 33/a4M, HCCIEI0BaTh MOJYYEHHOE
pelleHre U OLEHUBATh NPaBAONOJOOHOCTh PE3YIbTAaTOB;
I1P67. VYwmeHue cpenHee
apudmeTHyeckoe, MeauaHa, HauOousblllee W HaUMEHbLIEe

OIIEpUPOBATh  NOHATHAMMU:
3HAUEHMS, pa3Max, IUCIEPCHSA, CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(pOpMallMI0, TPEICTABICHHYIO B
quarpammax, rpadukax, OTpaXkarollyro CBOMCTBa pealbHbIX
MIPOLIECCOB U SIBJIGHUN; MPEICTABIATh HHPOPMAILUIO C

Tabnaumax, Ha
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IIPH OCYIIECTBICHUN KOMMYHUKAIIMH, CIIOCOOHOCTH
K COUYYBCTBUIO U CONEPESIKUBAHUIO;

- COIMAIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh
BBICTpAaUBaTh OTHOIICHUS C JPYTHMH JIOIAbMH,
3a00TUTHCH,
KOH(JIUKTBI

MNpOABJIATL HHTCPEC U pa3pCliaThb

IIOMOIIBIO TaGJII/H_[ " AuarpamMmm; HUCCICI0BATh

CTaTUCTUYECKUE JTAaHHBIE, B TOM quCIie
C MpUMEHEHHEM TpadUUECKUX METOJIOB M JIIEKTPOHHBIX
CPEJICTB;

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

rpaduyecKux METOAOB; MPUMEHATH (POPMYIIbI CIOKECHUS U

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

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

Y MaTeMaTUYeCKHe MOJIETN B IPUPOJHBIX U OOIIECTBEHHBIX
SABJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH NPHUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUHA PpPOCCUMCKOW U  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
pelieHus 3aj1a4; yMeHue (opMyIUpOBaTh OMNpeAeTIeHHUs,
aKCUOMBI

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

I1P64. VYwmenune
HenpepbiBHAs  (QYHKIUS,

OHpCHeHeHHLIﬁ HUHTCrpajl; YMCHUC HAXOAUTH IIPOU3BOAHBIC

ONEpPUPOBATh  TMOHITUSAMH:

byHKIIHS,

MPOM3BOHAS, TIEPBOOOpA3HAas,
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JIEVCTBOBATh
B UPE3BBIYANHBIX CUTYyALUAX

- pacUIMpeHue OMbITa ACATCILHOCTH YKOJIOTUISCKOM
HATPABICHHOCTH;

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

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YI4ECTOM
aHajgn3a MMEIOIIUXCS MaTepUaTbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

ITOKCK

- OCYHICCTBJIATDH HGHeHaHpaBHCHHHﬁ

epeHoca  CpeacTB U crmocoOoB  JeHCTBUS
B PO ECCUOHAIBHYIO CPELY;

- yMeThb MEPEHOCUTh 3HAaHMS B I103HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
OBnageHue  yHMBEPCAJIbHBIMU

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 3HAYeHHS (YHKIMIA; CTPOUTH Tpa(uKH

MHOT'O4YJICHOB C HCII0JBb30BaHUCM alirapara
MaTEMATUYCCKOTO aHalln3a, IMPUMCHATH IMPOHU3BOAHYIO 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, NoKazarenbHass (QyHKUUS, cTeneHHas (pyHKuus,
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;
BbIpaXkaTb OpPMyJIaMH 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 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 BBIUUCISATH BEPOSATHOCTb C  HCIOJIb30BAaHUEM
rpaduyecKux METOAOB; MPUMEHATH (HOPMYIIbI CIIOXKEHUS U
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YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (AKTBI |
dbopMynBl MpU pEHICHUH 33/1a4; OLEHHBATH BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO
CO CITy4YailHBIMH BEJIMYMHAMU; YMEHUE IPUBOIUTH TPUMEPHI
MPOSIBIICHUSI 3aKOHAa OOJBIIMX YHCET B MNPHUPOAHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

ITPG9. YMmenue omepupoBaTh MOHATHUSAMH: TOUYKA, MpsSMas,

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

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

JI0 TUIOCKOCTH, PAacCTOSHUE MEXIY NPSMbIMHU, PACCTOSHUE
MEX]Y IIOCKOCTSIMU; YMEHHE UCIIOJIb30BaTh MIPU PEIICHUH
3ajJ]a4 U3y4eHHbIe (DaKThl U TEOPEMbI INIAHUMETPUH; YMEHUE
OILICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIETO MUPA;
[1P610. Ymenue onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOTPaHHMKA, KyO, TMapaulelienuIie]], mpu3ma,
nupamMuia, GuUrypa M TOBEPXHOCTh BpAIlEHUS, IHIMHJD,
KOHYC, 11ap, chepa, ceueHus (Gurypsl BpalleHus, IIOCKOCTb,
Kacatomasicsi  chepbl, IMIUMHApPA, KOHYyca, IUIOIAdb
MOBEPXHOCTU THPAMU[BI, MPHU3MBI, KOHYCa, LWINHApA,
wiomanas  cpepbl, 00beM  Kyba, HPSIMOYTOJBHOTO
napaieNenumnena, MupaMubl, IPU3MBbI, WIKHAPA, KOHYCa,
mapa; yMeHHe n300pakaTh MHOTOTPaHHUKH
¥ TTIOBEPXHOCTH BPAILIEHUS, IX CEYCHUS OT PYKH, C TIOMOIIHIO
YEpTESIKHBIX HMHCTPYMEHTOB U OJIEKTPOHHBIX CPEJCTB;
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YMEHME Paclio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacrno3HaBaTh [IPaBUIIbHBIE MHOI'OIPaHHUKY;

IIP611 VYMeHue omnepupoBaTh TMOHATHUSAMHU: JBUKECHHE
B TPOCTPAHCTBE, MOAOOHBIE (UTYphl B TPOCTPAHCTBE;
UCMOJIb30BaTh OTHOUIEHUE IUIOLAa/el IOBEPXHOCTEH U
00beMOB MMOJOOHBIX (GUTYD MPU PEIICHUH 33]1aY;

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

[1P613. YMmeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS
CUCTEMa  KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHATBhl BEKTOPA, CKaJIspPHOE IMPOU3BEICHHUE, YIOJ
MEXJY BEKTOpaMH, CyYMMa BEKTOpOB, IPOM3BEAECHUE
BEKTOpa Ha YMCJIO; HAaXOJUTh C IIOMOIIBIO H3YYEHHBIX
dbopMy1 KOOpPAMHATBI CEPEIUHBI OTPE3Ka, PaCCTOSHUE
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
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHUCKOM U MHUPOBOH

MaTeMaTH4eCKOM HayKu

IIK 2.2. PaccuutsiBaTb "

aHaAJIM3UPOBATh

JIOTUCTUYCCKHUEC HU3JCPIKKH B

TIPOU3BOJICTBE
pacmpeesieHun

n

B obnactu Tpy10BOr0 BOCIUTAHHUS:

- TOTOBHOCTh K TpPYAy, OCO3HAaHHWE IIEHHOCTH
MacTepcTBa, TpyAoo0ue;

- TOTOBHOCTh K AaKTHBHOM JIEATEIILHOCTH
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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CaMOCTOSITENIEHO BBIMOJHATH TaKylO JESTeIbHOCTD;
- UHTEpEC 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(OpMHPOBAHHOCTD MHUPOBO33PEHUS,
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

Buj yueOHoi padoThl O0bem B
yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340

B T.Y.

OcHoBHOe cojiep:KaHue 208

TEOpETHYECKOe 00yUeHne 162

J1a00paTOPHBIE U IPAKTUICCKUEC 3aHATHUS 46

IIpodeccuoHabHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 9

MPUKJIAJTHOI0 MOIYJIfA)

[IpomexyTouHas aTTecTauus (SK3aMEH) 36
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2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:xxanue yuyeOHOro marepuaja (0CHOBHOE M MPodeccCHOHAILHO

HaumeHoBaHue pa3jiesioB U . Oo0bem | Popmupyembie
Tem OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIATHON 4acOB | KOMIETCHIHH
MOAYJ1b
1 2 3 4
OcCHOBHOe co/Iep:KaHue

Pa3nea 1. IloBTopeHne Kypca MATeMAaTHKH OCHOBHOM IIKOJIbI 20

Tema 1.1. Copneprkanue ydeOHOro Marepuasa 2

Iens n 3amaun mareMatuku | Llens W 3amauM MaTeMaTHKH NPH OCBOCHHU CIICIHAILHOCTH. ba3oBble 3HaHUS U

npu OCBOECHHU | yMEHHSI 10 MaTeMaTUKE B MPO(PECCHOHATBHON U B TOBCEJIHEBHOW ACATEIBHOCTH.

CIELHAJIBbHOCTH. MHoXecTBO, omnepauuud HaJ  MHOXECTBaMH, JuarpaMmbl  Oiliepa-BeHHa.

MHoxecTBa U JIOTHKA Hcnonbs3oBaHne TEOPETUKO-MHOKECTBEHHOIO alapara Uil ONMCAHHUS pPeajbHbIX
MIPOLIECCOB U SIBJICHUI B IPO(ECCHOHATLHON IEATENbHOCTH, MPU PEIICHUH 3a/1a4 U3
JPYTUX AUCUMILINH

Tema 1.2. CopepxaHue yaeOHOro MaTrepuana 2

Uucna v BBIYUCIICHUS Harypanbnsle u nensie uyncna. [Ipu3Haky 1eaMmMocTy Henblx yucen. PannonanbsHble
yrcna. OOBIKHOBEHHBIE W  JECATHYHBIE JIpOoOM, TPOLEHTHl, OECKOHEYHbIE OK-01. OK-02
nepuoanyYeckue Ipodu. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YHCIIaMHU, OK-O3’ OK-0 4’
npeoOpa30BaHuUs YUCIOBBIX BhIpKeHUN. JlecTBUTENbHBIE Yncia. PalinoHanbHbIe U OK-0 5’ OK-OG'
UppalMOHAJIbHBIE 4HCcTa. ApUPMETHUECKHE Olepaluu ¢ JAeWCTBUTEIbHBIMU OI’{-O7 ’
yuciaamu. [TpuGnuxEHHble BBIYMCICHHUS, TPaBUIIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA K 2.2
pe3yapTaTa BEIYMCICHHN

Tema 1.3. ConeprkaHue yueOHOro MaTepuasa 4

ToxnecTBa u ToXAeCTBEHHBIE | TOXKIECTBa M TOXIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHECHUSI.

npeoOpazoBanus YpaBHeHUs, | HepaBeHCTBO, pellieHHE HepaBeHCTBA. METOH HMHTEpBAIOB. PelleHHe LeNblX U

HEPABEHCTBA U UX CUCTEMBI JIpOOHO-PAlIMOHAIBHBIX YpaBHEHHH W HepaBeHCTB. I[IpuMeHeHHe ypaBHEHUH H
HEPaBEHCTB K PELICHUI0O MAaTEeMAaTUYECKUX 3ajlad W 3ajjad U3 pa3IMyHbIX objacTei
HayKH U peabHOM ku3HU. CHUCTEMBI U COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUHN U
HepaBeHCTB. CHCTEMbl JIMHEWHBIX YpaBHEHMH. PenieHne nNpukinaaHbIX 3a7ad C
ITOMOIIBIO CUCTEMBI JINHEWHBIX YPaBHEHHUU

Tema 1.4. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKAHUe (Coaep:KaHMe MPHUKJIATHOTO 4

MO/1YJIf1)
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HpOHeHTHBIe BBIYHCIICHUA

HpI/IMeHeHI/Ie z[po6e171 H IIPOUCHTOB IJIA PCHICHUA IIPUKIIAJHBIX 3a4a4 U3 Pa3IMYHbIX

B npoeCCUOHATBHBIX | OTpacieil 3HaHUW W peanbHOW XU3HH. [IpuOIMKEHHBIE BBIYUCICHUS, MpaBHUIIA
3ajavax OKpYIJIEHUs, NPUKHUJKA W OLEHKAa pe3ysbTaTa BbIYMCICHMHA. Pa3Hble crnocoObl
BBIYUCIICHHSI TPOLIEHTOB. [IpolileHTHBIE BHIYHUCICHUS B IPOPECCHOHATBHBIX 3a]auax.
[TpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELICHUIO MaTEMAaTHUECKUX 3a]1a4 U 33134
U3 pa3IMyHbIX 001acTel HAyKU U PeasbHOM KU3HU
Tema 1.5. Copneprkanue y4eOHOro Matepuasa 2
ITocaenoBaTenbHOCTHU ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHHMs II0CIIENOBATEIbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU MOCNEOBATENbHOCTH.  Apudmernyeckas U  TeOMETpUYecKkas  IMPOrPecCUu.
beckoneuno yObIBaromiass reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO
yObIBaromieil reomerpudeckoil mporpeccur. Popmyna CIOXKHBIX HPOLIEHTOB.
Vcnosip30BaHne NPOrpeccru JIsl pellieHus peasIbHbIX 3aj1au NPUKIIAJHOIO XapaKTepa
Tema 1.6. CopepxaHue yaueOHOro Marepuana 4
OyHKIMY U TpaPuKH Oynkius, crocodbl 3amanus QyHkiuu. ['padpuk ysxmnum. B3ammuoo oOpaTHBIE
¢ynkuuu. O6nacTe onpeieIeHns 1 MHOKECTBO 3HaueHui pyHkumu. Hynu pyHkuuu.
[TpomexyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIC PYHKIIUU
Tema 1.7. CopneprkaHue yueOHOro MaTepuaia 2
Bxo1HOM KOHTPOJIb Beruncinennss u mnpeoOpa3oBaHus. YpaBHEHHS U HepaBeHcTBa. [Iporpeccun.
DyHKIUHU U TpadUKU
Pa3nea 2. Crenenn u kopuu. CreneHHas, NoKa3aTeJbHasi M Jlorapupmuyeckas QyHKIus 50
Tema 2.1. Copeprkanne y4eOHOro Marepuana 4
Apudmerndeckuii KopeHb N— | ApudmeTndeckuii KOpeHb HAaTypaibHO#l crerneHu. JleiicTBus ¢ apupMeTHISCKUMU
Ol CTeeHU KOPHSIMH N—OW CTEIIEHH
Tema 2.2. ConeprkaHue yueOHOro MaTepuasa 4
CreneHu. CranmaptHast | CTeneHb ¢ LenbiM nokasateneMm. CrangapTHas (opMma 3amucH JeHCTBUTENBHOTO OK-01, OK-02,
dpopma 3amucH | uncna. Mcnonb3oBanue Moaxoasameil GopMbl 3amucy IeHCTBUTENBHBIX YMCEN IS OK-03, OK-04,
NEHCTBUTENBLHOTO YnCiIa pelIeHNs MPaKTUYECKUX 3a]1a4 ¥ IPEICTaBIeHUs JaHHbIX. CTENEeHb C palliOHAIbHBIM OK-05,
nokasatenem. CpoictBa cremenu. IIpeoOpa3soBaHHe BBIPKEHHUH, COIEPIKAIINX OK-06,
CTENeHH C PAMOHATBLHEIM MOKa3aTelleM OK-07
Tema 2.3. ConeprkaHue yueOHOro MaTepuasa 2
CrenenHast GyHKIUSA CreneHnHas QyHKIUS ¢ HaTypaJbHBIM U IIETIbIM MT0Ka3aTtesieM. E€ cBolicTBa u rpaduk.
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH
Tema 2.4. ConeprkaHue yueOHOro MaTepuaa 4
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WppanmonansHble ypaBHEHUS
1 HEPABEHCTBA

Pemenuie nppalinoHanbHBIX ypaBHEHUI 1 HEPABEHCTB

Tema 2.5. Copneprkanue y4eOHOro Marepuasa

IIpumeHeHue CBOMCTB | cnonb30BaHNe CBOMCTB CTENEHHOW (YHKIMM TpPU PEHICHWH YpaBHEHUH U
CTETIEHHOHN (YHKIINH HEPABEHCTB

Tema 2.6. CopepxaHne yaeOHOro Marepuaa

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

€€ CBOMCTBA

Tema 2.7. Copneprkanue y4eOHOro MaTepuasa

ITokasaTenbHble ypaBHEHUS
U HEpaBEeHCTBA

IToka3aTenpHBIC YpaBHCHHA U HCPABCHCTBA

Tema 2.8.
[Ipumenenne CBOICTB
MOKa3aTeIbHON PYHKITUH

Cogepxkanue ydeOHOro Marepuana

Pemenne moka3aTenbHBIX ypaBHeHI/If/'I M MOKAa3aTCJIbHBIX HCPABCHCTB

Tema 2.9.

Jlorapudpm quCIa.
Hecarnunspiit

Y HATYpaJIbHBIN JTorapru(Mbl

Cogepxkanue ydeOHOro Marepuana

Jlorapudwm yucna. JlecaTHYHBIA U HATYPATBHBINA JOTapru(MbI

Tema 2.10.
CoiicTBa norapupMoB

Copepxkanne ydeOHOro Marepuana

ITpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKAIIMX JIOTapU(MBI

Tema 2.11.
Jlorapudpmuueckas (yHKIMS,
€€ CBONMCTBA

Copeprkanne ydeOHOro Marepuana

Jlorapudmuueckas GpyHKIUs, €€ CBONCTBA U Tpaduk

Tema 2.12.
Jlorapudmuaeckue
yYpaBHEHUSI U HEPABEHCTBA

Copepxanue yaueOHOT0O MaTepuana

.HOl"apI/I(I)MI/ILIeCKI/IC YpaBHCHHS U HCPABCHCTBA

Tema 2.13.
Jlorapudmbl B TpHpone
TEXHUKE

IIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/lepKaHue (COAep:KaHUe NPUKJIAJHOIO
MOJYJIsT)

[Ipumenenue norapupma. Mcropuss pasButus marematuku. Jlorapudmmueckas
cnupanb B npupone. Ee matemarmueckue cBoiictBa. Mcmonb3oBanue rpaduxos
GbyHKIMHI A1 Ucciae10BaHus MPOLECCOB M 3aBUCHMOCTEH, KOTOPbIe BO3HUKAIOT MPU
peLIeHUH 33J1a4 M3 pa3IMyHbIX 00JacTell HAyKH U pealbHOM KU3HU

Tema 2.14.

CopepxaHrie yaeOHOT0o MaTepuana
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[Ipumenenue Pemenue norapudmuyueckux ypaBHEeHH U HEPABEHCTB
norapuMOB K  PEIICHHUIO
3a1a4
Pa3ned 3 IlpsiMble M JIOCKOCTH B MIPOCTPAHCTBE 16
Tema 3.1. Copneprkanue y4eOHOro MaTepuasa 2
IToBropenne manumerpuu. | OCHOBHBIE (QUTYpBl, (GaKThl M TeopeMbl IUIaHUMETpuu. OCHOBHBIC TOHSTHS
OcHOBHbIE NOHATHA | crepeoMeTpur. Touka, mpsMas, IJIOCKOCTh, mpocTpaHcTBo. Ilonarue 006
CTEpPEOMETPUU AKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUM U
CJIEJICTBUS U3 HUX
Tewma 3.2. Copneprxkanue y4eOHOro Marepuana 4
[IpsiMble 1 MIIOCKOCTH B3anmHOoe  pacmonokeHue TOpsMBIX B MPOCTPAHCTBE:  IEpeceKarolIuecs,
B IIPOCTPAHCTBE. | MapajuleJibHbIE W CKpeluBaroluecs: npsmele. llapamienbHocTh NOpsSMBIX U
IlapamnensHOCTE  IPAMBIX, | IJIOCKOCTEH B MPOCTPAHCTBE: MapajUielbHbIE MpsIMble B  MPOCTPAHCTBE,
psIMOU u IUIOCKOCTH, | MapaJJICIbHOCTh TPEX HPSMBIX, MAapajuIebHOCTh NPSIMONW U IIOCKOCTU. YTJIBI C
IIJIOCKOCTEMN COHANPABJICHHBIMU CTOPOHAMM, YIOJl MEXAYy MNpSIMbIMH B IPOCTPAHCTBE.
[TapanmienpHOCTh IJIOCKOCTEN: MapaiiesibHbIe MIIOCKOCTH, CBOMCTBA MapajljiebHbIX
wiockocTeil. [Ipocreiinue mpocTpaHcTBeHHbIE (UTYPBl HA IJIOCKOCTH: TETPadp,
KyO, mapajuieNienuIe], IOCTPOSHHE CeUCHHUH
Tema 3.3. CopepxaHue yaeOHOT0 MaTepuana 2
[lepnieH TUKYISIPHOCTD [lepnieHAUKYIAPHOCTh MPSAMOW M IUIOCKOCTH: NEPIEHIUKYISPHBIE NpsSMbIE B
MPSAMBIX IIPOCTPAHCTBE, MPSMbIE NapauIeIbHbIE U MEPIEHINKYISPHBIE K IUIOCKOCTH, IPU3HAK
U TUIOCKOCTEN NEPIEHIUKYJIIPHOCTHU NPSMOM U TUIOCKOCTH, TEOPEMA O IPSIMOM MEPIEHANKYIIAPHON
MJIOCKOCTH
Tema 3.4. CopepxaHue yaeOHOT0o MaTepuana 4
VYrael  MexAy — NpsAMBIMHU | YTIIBI B MPOCTPAHCTBE: YTOJI MEXKIY MPSMOW M IIOCKOCTBIO, JIBYTPAHHBIA YTOI,
U TUIOCKOCTSIMHU JUHENHBIN yron ABYrpaHHoro yria. [lepneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 TUIOCKOCTH, MPOEKIUs PUTyphl Ha
IUIOCKOCTh. [lepneHauKyaspHOCTh IUIOCKOCTEN: NpPU3HAK NEPIEHIUKYJISIPHOCTU
JIBYX TJI0CKOCTel. Teopema o TpEX nepneHIuKyIsipax
Tema 3.5. IIpodeccnoHanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coaep:KaHue MPHUKJIATHOTO 2

[IpsimMbIe 1 TUIOCKOCTH
B IIPAKTUYECKUX 3a7a4ax

MO/1YJIfA)

PacnonoxeHnue npsiMbIX U IJIOCKOCTEH B OKPY’KaloLIeM MUpE (IIPUPOJIE, HCKYCCTBE,
apXUTEKTYype, TeXHUKe). Penienne npakTuKo-opueHTUPOBAHHBIX 3a7a4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
K 2.2
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Tema 3.6.

OCHOBHEBIE
MIPOCTPAHCTBEHHBIC (PUTYPHI
1 X B3aMOPACIIOJIOKEHHUE

CopepxaHue yueOHOro Marepuana

B3aumHoe pacnonokeHue NpsMbIX M IUIOCKOCTEH B mpoctpaHcTBe. [locTpoenue
CeueHn!

Pa3jnen 4. KoopauHaTsl 1 BEeKTOPHI B IPOCTPAHCTBE 14
Tema 4.1. CopepxaHne yaeOHOr0o MaTrepuaa 4
Bekropel B mpocTpaHcTBe. | BekTop Ha IUIOCKOCTH W B mpocTpaHcTBe. CIIOKEHHE W BBIYMTAHUE BEKTOPOB.
JIeHCTBUS ¢ BEKTOPAMHU YMHOXkEHUE BEKTOpa Ha 4uciio. PasnokeHue BeKTOpa 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napannenenunena. Pemenne 3anay, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOPaAMH
Tema 4.2. CopepxaHue yaeOHOro Marepuana 4
Koopaunartel B mpocTpanctse. | [IpsMoyronbHasi cucteMa KOOPAMHAT B TMPOCTpaHCTBE. KoOpaumHATBI BEKTOpA.
[Ipocrenimue 3amaud | [Ipocteiimne 3amaur B KOOpPJAMHATAX. YTON MeEXAy BekTopamu. CkansipHOe
B KOOpAMHATaxX IIPOU3BEJICHNE BEKTOPOB. BBIYMCIIEHHE YITIOB MEXIY NPSMBIMUA M INIOCKOCTSMU. OK-01, OK-02,
KoopanHaTHO-BEKTOPHBII METOJT TPU PELICHUH F€OMETPUUYECKUX 3a/1a4 OK-03, OK-04,
Tewma 4.3. IIpodeccnonabHO OpUEHTHPOBAHHOE COAeP:KaHNe (CoepKaHue MPUKIATHOTO 4 OK-05, OK-06,
[IpakTHKO-OpHUEHTUPOBAHHBIE | MOTYJISA) OK-07
3ajaud  Ha KoopauHaTHOHM | KoopauHaTHas II0CKOCTh. BhIUnciieHHe pacCTOSHUI U TUIOIAeH Ha KOOPAMHATHON IK 2.2
IJIOCKOCTH iockocTi. KonmuecTBeHHbIE pacueTsl
Tema 4.4. CopepxaHue yaeOHOTo MaTepuana 2
Pemenne 3a1a4 Ha | KoopanHaTHO-BEKTOPHBIA METOJ IPH PEIICHUH NeOMETPUYECKHX 3anad. PemieHue
KOOpJAUHATBI 3a/1a4, CBSI3aHHBIX C NIPUMEHEHHEM IIpaBWJI JEHCTBUI C BEKTOpaMu. 3ajadu
1 BEKTOPbI IUIAHUMETPHUH U CTEPEOMETPUHN U METObI UX PEIICHUS
Pa3nea 5. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 34
Tema 5.1. Copeprkanne y4eOHOro MaTepuana 4
OCHOBBI TPUTOHOMETPUU CuHyC, KOCMHYC M TaHIE€HC YHUCIIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHreHC  YMCJIOBOIO  apryMeHTa.  TpUroHOMeTpuueckas  OKPYXKHOCTb,
ofpeielIeHne TPUrOHOMETPHUECKUX (DYHKIIMHA YHCIOBOTO apryMeHTa OK-01. OK-02
Tema 5.2. CopepxaHue yaeOHOTo MaTepuana 4 OK-O3’ OK-0 4'
OcHOBHBIE [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPa)KCHU. OcHOBHBIE OK-OSJ OK-OG,
TPUTOHOMETPUUECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIBI OI’<-O7 '
TOXKIECTBA IIK 2.2
Tewma 5.3. CopepxaHre yaeOHOro Marepuana 4
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Ilepuonuueckue  ¢yHkuuu. | Oynxnus. [lepuonnueckue GyHkuu. TpuroHomerpuyeckrue QyHKIUN, UX CBOUCTBA

Tpuronomerpudeckue u rpaduku

byHKIHH

Tema 5.4. CopepxaHne yaeOHOro Marepuaa 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

Omucanue MO/1YJIfA)

IIPOU3BOACTBEHHBIX Hcnonp30BaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B TPOQecCHOHATBHBIX

IIPOLECCOB € IOMOLIBIO | 3a1a4yax. Vcmonb3oBanue rpadukoB (QYHKIHMA AN HMCCIENIOBAaHUS IPOLIECCOB U

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

Tema 5.6. Copneprxkanue ydeOHOro Marepuana 2

ObpatHbie Ob6patubie pynkuuu. OOpaTHbIe TpUroHOMeTpudeckue GyHkuuu. Mx coiicTBa u

TPUTOHOMETPUUECKHE rpaduku

byHKIIUU

Tema 5.7. Copnepxkanne ydeOHOro Marepuana 6

Tpuronomerpuueckue Pemenne TpUroHOMETPUUECKUX YPaBHEHUM

YpaBHEHHUS

Tewma 5.8. Copepxanue yaeOHOTO MaTepuana 4

Tpuronomerpuyeckune IIpumepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx

HCpAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCIE C HCIOIb30BAHUEM CBOMCTB
byHKIMMA

Tema 5.9. ConeprkaHue yueOHOro MaTepuasa 2

Pemenue 3a1a4 | TpuroHomeTpuieckue BoIpakeHUs, ypaBHEHUSI 1 HEPABEHCTBA

TPUTOHOMETPHH

Paspnen 6. IIpousBoanas pyHkuum, ee npuMeHeHHE 34

Tema 6.1. Monotonnocts | Conmepkanue ydeOHOro MaTepuana 2

GyHKIUH. OkcTpemMyMsl | [IpoMeKyTKM MOHOTOHHOCTH (YHKIMH. MakCHMyMBbl U MHHUMYMBI (DYHKIIHH.

¢bynkuuu. Toukn skcTpemyma | Hanbosbliiee v HaMMeHblIee 3HaueHHe QYHKIMKM Ha IIPOMEKYTKE

Tema 6.2. TTonstre Cojepkanue yuebHOro MaTepuaa 4 OK-01, OK-02,

OK-03, OK-04,

O HEMpPepHIBHOCTU (YHKIIMHI

HenpepsiBabie HyHKIIN. METO MHTEPBAIOB JIJIsl PEIICHNS] HEPABEHCTB
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Tema 6.3.
[TpousBonHas GyHKIUU

CopepxaHue yueOHOro Marepuana

[TpousBonnas ¢Qynknuu. IlpousBogHble 3MeMEHTApHBIX (yHKIUNA. DopMyITbI
HaXO0XJICHUs TPOU3BOJHON CYyMMBI, IPOU3BEAEHUS U YACTHOIO

Tema 6.4. Copepxanne yaeOHOT0o MaTrepuaa

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

IIPOU3BOIHOM KacaTeJIbHON K Tpauky (YyHKIHMHM B TOYKE. YPAaBHEHHE KAacaTeJbHOW K Tpaduky
byHKIUA

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COepkaHue (colep:KaHue MPUKJIATHOTO

Puznueckuit CMBICII | MOZLYJISA)

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

B npo(eCCHOHATBHBIX | OMpeaeICH s CKOPOCTH MPOIIECcca, 3aJaHHOTO (HOPMYJION HITH rpaduKOM

3aJ1a4ax

Tema 6.6. CopepxaHue yaueOHOro Marepuana

[IpuMeHeHHe  MPOU3BOIHOMN
K HCCIeOBaHUI0 (YHKLIUH

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

Ha MOHOTOHHOCTh U | pyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.

9KCTPEMYMBI

Tema 6.7. Conepxanue yueOHOro MaTepuaia

Uccnenosanue GyHKIMi | Anroput™ MccienoBaHds (DYHKIMI W TOCTPOCHHs ee Tpaduka C MOMOIIBIO

Y TIOCTpOeHNE TpauKoB

npousBogHON. [locTpoeHue rpagukoB MHOTOYJIEHOB C MCIOJIB30BAaHMEM ammapara
MaTEMaTHYECKOT0 aHanu3a. VicTopus pa3BUTHS MATEMAaTHYECKOTO aHAIN3a

Tema 6.8.
HauOosnpliee U1 HauMeHbIIIEE

Copeprkanue y4eOHOro MaTepuana

Haxoxnenue HanOOJBIIET0 M HAMMEHBIIETO 3HAYCHUS q)YHKI_II/II/I Ha OTPEC3KeE.

3HaueHHa ~ QyHKuuM  Ha | [IpuMeHeHue MPOM3BOIHOM [T HAXOXKACHHS HAMITYYIIEro PEIICHUS B IPUKIIAIHBIX

OTpEe3Ke 3ajadax, s ONpeAeseHMs CKOpPOCTH IIpolecca, 3aJaHHOro (GopMysnoll uiu
rpaduxkom

Tema 6.9. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COaep:KaHue MPUKJIATHOTO

Haxoxxnenne onTHMaiabHOTO
pesyiprata ¢ IOMOLIBIO
MIPOU3BOTHOM B
MPAKTUYECKUX 3a7a4ax

MO/1YJIfA)

HpI/IKJ'Ia,Z[HBIe 3agaa4yd, B TOM YHCJIC COLMAJIBHO-3KOHOMHYECKOI'O H (I)I/I3I/I"IGCKOFO
XapakTepa, uX peICcHuE CpCACTBAMU MATEMATHUYCCKOI'0 aHaJIn3a

Conepkanne y4eOHOro MaTepuana

OK-05, OK-06,
OK-07
IIK 2.2
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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. Copneprkanue y4eOHOro MaTepuasa 2
MHororpaHHUKH [ToHsiTHE MHOIOIpPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHMKA, BBIIYKIbIE WU
HEBBINYKJIbIE MHOI'OI'PaHHHUKH; pa3BEPTKA MHOIOIPaHHHUKA
Tema 7.2. CopepxaHue yaeOHOTr0 MaTepualia 2
[Tpusma. IIpamas | [Ipu3ma: n-yronpHas npu3Ma; TpaHd U OCHOBAHMS MPU3MBIL; MpsiMas U HAKJIOHHAs
Y TIpaBUJIbHAS TIPU3MBI IIPU3MBbL; OOKOBas U M10JIHAS IOBEPXHOCTH MIPU3MBbI. DJIE€MEHTHI Ipu3Mbl. [IpaBuiibHas
npu3Ma
Tema 7.3. CopneprkaHue yueOHOro MaTepuaia 2
[Tapannenenunen, kyo [Tapannenenunen, NpsIMOYTOJIbHBIN Mapaenenunes u ero ceoiicrtsa. Kyo. Ceuenue
KyOa, mapajuienenumnesia
Tema 7.4. Copnepxkanne ydeOHOro Marepuana 2
[Tupamuna. IIpaBwibHas | [lupamupa: n-yroipHas NUpamMuaa, 'paHd U OCHOBAHUE MUPaMHIbI; OOKOBas U
MUpaMU/Ia. VYceuennas | momHas MOBEPXHOCTh NMUPAMHUIBL; MPABIIIbHAS M YCEUEHHAS MUPaMUAA. DJIEMEHTHI
nupamuia nupamu/ibl. Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1naroHaiu, yribl
Tema 7.5. Copepkanne ydeOHOro Marepuana 2
BbokoBast " nonnas | [Inomaas 60K0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSAMON MPU3MBI, IUIOIIAIb
IIOBEPXHOCTH IIPU3MEL, | OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON npu3Msbl. [lnomans 6okoBoit
MUPaMUIbI MOBEPXHOCTHU U MOBEPXHOCTH NPAaBUIBHOM MUpPaMU/IbI, TEOpEMa O IUIOIAAH OOKOBOM
MOBEPXHOCTU YCEUEHHON MUPaMUIb
Tema 7.6. ConeprkaHue yueOHOro MaTepuaia 2
JIBHXKeHue B NPOCTPaHCTBE. | /IBmkeHue B mpocTpaHcTBe. CUMMETPHS B IPOCTPAHCTBE: CHMMETPHSI OTHOCHTEIBEHO
CumMeTpus B IPOCTPAHCTBE | TOYKH,  HPSAMON,  IUIOCKOCTH.  DJIEMEHTHl  CHMMETPUHM B  NUpaMHIAX,
napaesnenumnenax
Tema 7.7. Copneprkanne ydeOHOro MaTepraa 2
[TpaBunbHBIE [ToHsATHE mNpaBUIBHOTO MHOTOTPAaHHMKA; TMpaBUJbHAs MpH3Ma W NpaBUIIbHAs

MHOT'OIrpaHHUKH, UX CBOMCTBA

NUpaMuJia; MpaBWIIbHAS TpPEyrojibHas MUpaMUAa U MPaBUIBHBIA TeTpadap; KyO.
IIpencrasienue 0 MPaBUIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, JOAECKadAp U UKOCAdIP.
JIBuKeHue B IPOCTPaHCTBE. DJIEMEHTHl CHMMETPHUU B MPaBUIILHBIX MHOTOTPaHHHUKAX

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 2.2

31




Tema 7.8. Cummerpus B

IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMePKAHUE MPUKJIATHOTO

npodeccuu. Ceuenus | MmoayJis)

MHOTOI'PaHHHKOB CummeTpusi B TIpUpOJE, AapXUTEKType, TEXHUKe, B ObITy, B mnpodeccum.

B npodeccuoHaNbHbIX | Mcronb30BaHWe IBMKCHHH B IMPOCTPAHCTBE MPH PEIICHHH MPOPECCHOHATBHBIX

3ajauax 3agau. CeueHuss mpu3Mbl M TUpamuabl. [locTpoeHue cedeHHil MHOTOTPaHHUKOB,
UCIIOJIB3YS METOJ CJIC/IOB. BBIMOTHEHNE BEBIHOCHBIX TUIOCKUX YEPTEKEH U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (puryp (BUI CBEPXY, COOKY,CHHU3Y)

Tema 7.9. CopepxaHne yaeOHOTo MaTrepuaa

[Hunmmnap, ero | lunmHaprudeckas MOBEPXHOCTh, 00pa3yroOIIne HIUHIPHYECKON TOBEPXHOCTH, OCh

COCTABIISIOLIHE. CedeHue | UIMHAPHYECKOW MOBEPXHOCTH. [lMaMHIp: OCHOBaHHMS W OOKOBasl MOBEPXHOCTD,

WINHAPA o0Opasyroliass U OCh; IUIOMIAJb OOKOBOW W TIOJHOHM MOBEpXHOCTU. M300paxeHue
IIMHAPa Ha TuIocKocTH. Pa3BépTka nmmmuapa. CeueHust NMIMHAPA (TIOCKOCTHIO,
napajuIeIbHOW WIN TEPICHIUKYISIPHON OCH IWIMHJIPA)

Tewma 7.10. Copneprxkanue ydeOHOro Marepuana

Konyc, ero cocrapustoniue.
Ceuenue KoHyca

Konnueckas moBepxHOCTb, 00pa3yroIine KOHUYECKOW NOBEPXHOCTH, OCh U BEpUIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, Oo0Opasyromias U OCh;
10113 1b OOKOBOM U MOJIHOM MOBEPXHOCTU

Tema 7.11.
VYceueHHsblil koHyc. CedeHue
YCEYEHHOTO KOHYyCa

CopepxaHue yaeOHOro Marepuana

VYceu€HHblil KOHYC: 00pa3yrolIre U BBICOTa; OCHOBAHMS M OOKOBas MOBEPXHOCTb.
N300pakeHne KoHyca Ha IIOCKOCTH. Pa3éprka koHyca. CeuyeHMs KOHyca
(MJI0OCKOCThIO, TapauIeIbHOM OCHOBAaHUIO, M IUIOCKOCTBIO, MPOXOASIIEH uepes
BEPIINHY)

Tema 7.12.
[Tap u chepa, ux ceueHus

Copeprkanue y4eOHOro MaTepuana

Cdepa u map: ueHrp, paguyc, JMaMeTp; IIONAaAb NOBEpXHOCTH chepbl. BzanmHuoe
pacnososxeHue chepsl 1 INIOCKOCTH;, KacaTellbHas IIIOCKOCTh K cepe. M3o0paxenue
cdepsl, mapa Ha m1ockocTH. CedyeHus mapa

Tema 7.13.

Ilousatne 06 00BeMe Tema.
OO0beMbl MHOTOIPaHHUKOB U
TEJ BpaICHHUSI

Copneprkanne y4eOHOro MaTepuana

[Tonsitrie 06 00pEMe. OCHOBHBIE CBOHCTBA 00BbEMOB Tell. O0BEM MUPAMHUIBI, TPU3MBI
IUIUHApPa, KoHyca. O0bEM mapa u miomanb chepsl

Tema 7.14.
O0BeMBL u ILIOIIAIHA
MTOBEPXHOCTEH TIOTOOHBIX TEJ

Conepxanue yqaeOHOro MaTepraia

[Tono6ueIe Tena B mpoctpaHcTBe. COOTHOMICHUS MEXTY TUIOIMIAIMHU MTOBEPXHOCTEN
1 00bEMaMH MOJOOHBIX TEN
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Tema 7.15. Copneprkanue y4eOHOro Marepuasa 4
KomOunarmu MHororpaHHuK, onricaHHbIi 0koJ0 cdepsl. Cdepa, BucaHHAs B MHOTOTPAHHUK HITH
MHOTOIPaHHMKOB M Tell | B TeJIO BpalleHUs. MHOTOTPaHHUK, BIIMCAHHBINA B TEJIO BPALICHUS
BpAaIICHUS
Tema 7.16. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUE (COMepPKAaHUe MPUKJIATHOTO 4
KombOunanmu MOLYJIs1)
rE€OMETPUYECKUX  Tel  Ha | Mcrmonb30BaHMEe KOMOMHAIMI MHOTOTPAHHUKOB U TEJI BPAIICHUS Ha MTPAKTHUKE
MIPAKTUKE
Tema 7.17. Pemenne 3amau. | ComeprkaHue ydeOHOro Marepuasa 2
MuororpanHuky M Tena | Beruncnenne  BenuuuH - (AUMHA,  yroi, o00BEM, IUIOMAAb  [TOBEPXHOCTH)
BpallleHUS reoMeTpUUeCKUX QUTyp, UCTIONB3YS H3yUEHHBIE (YOPMYIIBI M METOBI
Pasjean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHE 14
Tema 8.1. Copepxkanue ydeOHOro Marepuania 4
[TepBoobpaznas pyHKUIMUN [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
Tema 8.2. [Mnomane | Copeprkanue yueOHOro MaTrepuaia 4
KPUBOJIMHEHHONW  Tpaneuuu. | MHTerpa, ero reoMeTpuveckuii U GU3NUecKuii cMbIC). BbrunciieHne nHTerpaia mo
®opmyna HeroTona — | dopmyne HeroTona-Jleiitbnumna
JleiiOHMIa
Tema 8.3. IpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (CONePKAaHUe MPUKJIATHOIO 4
OnpeneneHHbIH UHTETpal | MOMYJIsl)
B npodeccroHanbHON | Pemenne 3aay Ha MPUMEHEHUE UHTETpaja JiIsl BBIYACICHUS (PU3HYECKAX BETHUUH
NEeSITeIbHOCTH U KU3HU U TUIoIaaeit OK-01. OK-02
Tema 8.4. Pemenne 3amau | ConmeprkaHue ydeOHOTo MaTepuana 2 OK-O3’ OK-0 4'
Ha HaxoxaeHue | [leppooOpasnas u uHTErpal OK-OS’ OK-OG,
epBOOOPa3HOM OK-07 '
U ee IpUMEHEHHE [IK 2.2
Paznen 9. Teopusi BeposiTHOCTE# M CTATHCTHKA 30
Tema 9.1. CopepxaHre yaeOHOT0o MaTepuana 2
[IpencrasieHue naHHbeiX | [IpeacraBieHne JaHHBIX C  moMmomiplo  Tabmu w  gamarpamm.  Cpennee
U onucarebHas CTaTUCTHKA | apudMeTHyeckoe, MeAMaHa, HauOosblllee W HauMEHbIee 3HAa4YeHHs, pa3Mmax,
JICTIEPCHsI, CTAHAAPTHOE OTKIOHEHHE YHCIIOBBIX HA0OPOB
Tema 9.2. IIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IeP:KaHUeE (COMepPKaHue MPUKJIATHOTO 4

MOYJIsT)
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CocrasieHne TabJIHL
U JUarpaMM Ha IpaKTHKE

[TepBuunas 06paboTka CTaTUCTHUECKUX NaHHBIX. ['paduueckoe ux mpencraBieHHE.
HaxoxaeHne cpeaHMX XapaKTepUCTHK, HAOMIOJaeMbIX JaHHBIX. lIpuMeHeHUE
CTaTHUCTUYECKUX METOJOB JJIs peieHus npodecCHOHaIbHBIX 3a/1a4

Tema 9.3.
Omnepanuu Hax COOBITHAMH,
Hax BEPOSITHOCTSIMU.

VYcaoBHas BCPOATHOCTD

Cojnepxkanne yueOHOro maTepuasa

CrnyualiHple SKCIEpUMEHTHl (OMBITBI) W CIAy4aillHble COOBITHS. OJeMEHTapHbIE
coObITHs (MCXOJBI). BeposSTHOCTH citydailHOTO coOOBbITHS. bBimM30cTh 9acToThl U
BEpOATHOCTH cOObITHI. CiyyaiiHble OINBITHI C PABHOBO3MOKHBIMH 3JI€MEHTapHBIMU
coObITHsIMH.  BeposTHOCTH  COOBITHII B  ONBITAaX C  PaBHOBO3MOXXHBIMU
JJIeMEHTAapHBIMU  cOObITHSIMU.  Omepauuu  HaJx  COOBITHSIMHU:  IE€peceyeHue,
00beIMHEeHNUEe, TPOTUBOIOJOXKHBIE CcoObITHsA. Jlumarpammel Oiinepa. dopmyna
CIIOKEHHSI BEPOSTHOCTEH. YCIIOBHAs BEPOSTHOCTh. YMHOXXEHHE BEPOSTHOCTEH.
HepeBo cityyaiiHOro skcniepuMenTa. @opmylia OJIHOW BeposATHOCTH. He3aBucumble
COOBITHS

Tema 9.4.
DJIEMEHTBl KOMOMHATOPUKH

Copnepxkanne ydeOHOro Marepuana

KomOunaropHoe mnpasuino ymHoxeHus. IlepectanoBku u ¢akropuan. Ywucio
couetanuil. Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa

Tema 9.5. IpodeccnonaibHO OPUEHTUPOBAHHOE CO/IeP:KaHUE (COMePKAHUE MPUKJIATHOTO
BepostHoCcTh MOJLYJISA)

B npodeccHOHaNbHBIX | BhIunceHre BEpOSTHOCTEH ¢ UCIOIb30BaHUEeM (Gopmyn kKomOuHatopuku. OleHka
3a1auax BEPOATHOCTH  COOBITUSI B NPOPECCHOHANBHOM  JeATeNbHOCTH.  Pemenue
npodecCHOHATIBHBIX 33J]a4 Ha BEPOSITHOCTh COOBITHS

Tema 9.6. ConeprkaHue yueOHOro MaTepuaia

Cepuun  mocnenoBaTeNIbHBIX
HUCIIBITAaHUN

buHapHbIli ciy4alHbI ONBIT (MCOBITaHWE), yclex W Heynada. HeszaBucumble
ucnelTanus. Cepusi HE3aBUCHMBIX HCHBITaHUM 10 nepBoro ycnexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyum

Tewma 9.7.

Crny4aiinbie BEJIUYUHBI
U pacrpeeeHus..
MareMaTudeckoe OKUJaHHUE
CIIy4allHOM BEJIMYHUHBI

CopepxaHue yaeOHOT0o MaTepuana

Cny4aitHas BenuurHa. Pacripenenenue BeposiTHocTel. JluarpamMma pacmipeneneHusl.
[Ipumepsl pacmpeselnieHuid, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAIHHOE.
YucnoBble XapaKTCPUCTHKHU CJ'Iy‘-I&fIHBIX BCINYHNH: MAaTE€MaTH4YC€CKOE€ OXUIaHHUE,
JIUCIIEPCUSl U CTaHJIAPTHOE OTKJIOHEHHUe. [IpuMepsl MpUMeHEeHHs] MaTEMaTUYECKOTO
OXHJAaHusg, B TOM 4YHUCJIIC B 3aJadyaxX M3 HOBCGHHCBHOﬁ JKU3HU. MarteMaTtndueckoe
OXXHJaHWe OWHAPHOHN CIydyallHOW BEMUYMHBI. MaTeMaTH4eCcKoe OXKUIAHHE CYMMBI
CJ'Iy‘-I&fIHBIX BeIIm4unH. MaTtemMaTiudeckoe OXHNJJAaHUE U TUCTICPCUA TCOMETPHUICCKOI0 1
OMHOMHUATBHOTO paclpeaeneHui
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Tema 9.8. Copneprkanue y4eOHOro Marepuasa 4

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

HenpepeiBHble  ciydaiiHble | METO HCCieIOBaHUN. [IpuMepbl HENpPEpBIBHBIX CIydalHBIX BeawuuH. DyHKIUSA

BEJIMYMHBI (pacmpenesienns). | INIOTHOCTH pachpe/iereHus. PaBHOMepHOe pactpeesieHune u ero cBoiictsa. [Tonstue

HopMmanpHoe pacnipeneneHue | 0 HopMaJbHOM PacIpe/IeICHHH

Tema 9.9. Pemenue 3amau | Conepkanue ydeOHOTO MaTepuaa 2

KOMOMHATOPUKH, CTaTHUCTUKH | DiaeMeHTbl KoMmOuHaTtopuku. CoObITHE, BEPOATHOCTh COObITHSA. ClOXKEHHE |

Y TEOPUH BEPOATHOCTEN YMHOKEHHE BEPOATHOCTEN

IIpodeccrnoHaIbLHO OPHEHTHPOBAHHOE COIEPKAHUE 46
BapuaTuBHBII NPUKIAIHON MOAYIb

Pa3nen 10. MaTemaTH4ecKUil NPAKTHKYM 46

Tema 10.1. CopepxaHue yaeOHOro MaTrepuana 10

Martpuusl u onpenenauTenu Crioco0b! perieHust CHCTeM JIMHEHHBIX ypaBHeHHU. [lonarus: marpuma 2x2 u 3x3,
onpenenurens Marpuubl. Meron 'aycca pemieHust CUCTEM JIMHEMHBIX YpaBHEHUI.
Pemenne npukinagaeix 3a1a4. [lpumenenne marpui B ”HPOpPMATHKE

Tema 10.2. CopepxaHue yaeOHOro MaTrepuana 8

DneMeHTHI BeKTOpHOU | KommmanapHsle BekTOphl. PasnmokeHwe BEKTOpa IO TpPEM HEKOMIUIAHAPHBIM

anreOpbl BEKTOpaM. YpaBHEHHUE IUIOCKOCTH. ['eomeTpuueckuil cMmbici ompenenutens 2x2.
Pemenue npuknaaHpIxX 3a1a4

Tema 10.3. Coneprkanue yueOHOro MaTepuaia 8

KomrmiekcHeie uncna [Tonsitue kommiekcHoro yucia. ConpspkeHHbIE KOMIUJIEKCHBIE YHCIA, MOIYJb U
apryMeHT KOMIUIeKCHOro uucia. Popma 3amucu  KOMIUIEKCHOTO — YHCIIA
(reomeTpuueckasi, TPUTOHOMETpUUYECKas, anreOpanueckas). Apudmernyeckue
JIEMCTBUS C KOMIUIEKCHBIMU YHCJIaMHU

Tema 10.4. Copeprkanne ydeOHOro Marepuana 6

I'pader [Tonsitue rpada. Cs3Hblii Tpad, nepeBo, LUK rpad Ha IUIOCKOCTH. PemieHue
NpUKIAAHBIX 3a1a4. [Ipumenenue rpaga B nuHpopmaTuke

Tema 10.5. Copneprkanne ydeOHOro MaTepraa 6

3anaun MareMaTHueckol | Bapuaunonnsiit psa.  [lomuron wacror u  rucrorpamma. CraTUCTHYECKHE

CTaTUCTHKH XapaKTEPUCTHKH Psijia HAOMFOTaeMBIX TAaHHBIX

Tema 10.6. Coneprkanue yueOHOro MaTepuaa 6

Jlornueckue onepanuu | Jlornueckue onepauuu. [Ipumenenue nuarpamm Oiliepa—BenHa ans pemieHue

C MHO>KECTBaAMH

TCOPCTUKO-MHOKCCTBCHHBIX 3aJa4 HpO(I)eCCHOHaHBHOﬁ HAIlIpaBJICHHOCTH, 3aJiay
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WH()OPMATUKH U IPYTUX YICOHBIX TUCIUTIIINH U JJIs OTIMCAHUS PEATbHBIX MPOIECCOB
U SIBJIEHUU

Tema 10.7. Copneprkanue y4eOHOro Marepuasa 2
Pemenue 3a1a4 | [I[puMeHeHNe U3yICHHBIX MAaTEMATHUECKUX (PAKTOB K PEIICHUIO 33724 U3 Pa3IUuIHBIX
MaTeMaTHYECKOTO o0acTeil HayKH U peabHOM KU3HU

MIPaKTUKyMa

IIpomexxyTounasi arrecramusi (JK3amMeH) 36
Bcero: 340
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBI OBIIIEOBPA30BATEJILHOI
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 TI0 CAMOCTOSTENbHOM paboTe.

IIporpammHoe obecnieueHue:

[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-TIpaBoBast cuctema «KoHCyabTaHT mutocy, «l'apant»;

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

- mporpamMma ympaiieHus obpazoBatenbHbIM IporeccoM B DMOC (Mudopmanmonnas
texHosorus. [Iporpamma ynpasnenus 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
MaTeMaTH4YeCcKoro aHaimsa, reomerpus. ['eomerpus 10 - 11 kmace. - AKIMOHEpHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenue»
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8. CipaBOYHHMK MO MaTeMaTHKe I MKOJLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm .

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

4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIbHOM JTUCIHUILIAHBI

KOHTpOJIL N OLCHKA PE3YyJIbTaTOB OCBOCHUA O6H.I€O6p330B8.T€HBHOfI JUCHUITIIMHBI

PAaCKpPBIBAKOTCA YCPE3 NUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHBIC HA q)OpMPIpOBaHI/Ie O6II.[I/IX

¥ Tpo(peCcCHOHANBHBIX KOMITETCHIIUH 110 pa3JesiaM u TeEMaM COJepKaHus y4eOHOTO 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
npodeccuoHanbHOM Temsr 2.1- 2.7, 2.8 TI-o/c, | BrimoaHeHHe MpakTHYECKUX

ACATCIIBHOCTH TPHUMCECHUTCIIBHO
K Pa3JIMYHbIM KOHTCKCTaM

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

3aJaHuN
Brmmonnenune 3amganuii Ha

3.7. dK3aMeHe

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,

74-17.17.
OK 02. UcnonszoBate | Tema 1.1, 1.211-o/c, 1.3, | LItyaupoBanue
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-o/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.

Temsr 5.1, 5.2, 5.3II-o/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 Tempr 2.1- 2.7, 2.8 Il-o/c, | BeimogHeHne mpakTHYECKUX
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.

nmo mpaBoBoii W (QuHaHcoBou | 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.

Temsr 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  s3bike | Temsr 2.1- 2.7, 2.8 II-o/c, | BoimonHeHue nmpakTUYECKUX
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 KyJIbTYPHOTO KOHTEKCTa Temsr 4.1 - 4.4, 4.511-0/c,

4.6.

Temnr 5.1, 5.2, 5.311-0/c,

5,4, 5.5I1-0/¢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 Il-o/c, | BrimonHenue 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

IICHHOCTEH,

B TOM qHuCJIC C Y4CTOM

rapMOHU3alunu

Temer 5.1, 5.2, 5.3I1-o/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 CTaH/IapPThHI
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 I1-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,
JeHCTBOBAaTh 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
I[IK 2.2. PaccuuteiBate u | [1-0/c [ItynupoBanue
aHAJIM3UPOBATH JIOTUCTUYECKUE TectupoBanue

HU3JICPKKK B TPOU3SBOJACTBE U
pacrpeeeHuu

BI)IHOJIHGHI/IG HpaKTquCKHX
3aJJaHuH

Brimonnenue 3aganuii Ha
JK3aMecHE
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