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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanun [[K o0meoOpa3oBaTebHbBIX, 3am. gupekropa o YMP
€CTECTBEHHOHAYYHBIX

Y TYMaHUTAPHBIX JUCLMILIUH

[Iporpamma yueOno# mucruminasl OOd.04 Matematuka pa3paboTaHa B COOTBETCTBUU C
npukazoM MunuctepcTBa oopasoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 roga
Ne 413 «O06 ytBepxkaeHuH ¢enepaabHOro rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa
cpenHero oOmiero oOpa3oBaHMsI(C M3MEHEHUSMU U JOIMOJHEHUSMH) M 3apEerUCTPUPOBAHHBIM
MunucteperBoM toctuiu Poccuiickoit ®@enepaunn 7 urons 2012 roga (Perucrpanuonnsiii Ne
24480), B cooTBeTCTBHHU ¢ TpeOoBaHUIMH DeepabHOTO FOCYAaPCTBEHHOTO0 00pa30BaTEILHOTO
CTaHJapTa CPeIHEero MpoQecCHOHATBHOTO 00Pa30BaHMA MO CIEMUATBFHOCTH 10 CHEIHATbHOCTH
19.02.12 TexHonoruss MNPOAYKTOB IHUTAHHUS >KMUBOTHOTO TPOUCXOXKIEHUS, YTBEPKICHHBIN
npukazoM MunuctepcrBa npocsemieHuss PO ot 18 mas 2022 r. Ne 343 u 3aperucTpupoBaHHOTO
MunucrepctBoMm toctunimu Poccuiickoit @enepanuu 21 urons 2022 r. (Perucrpammonnsiii No
68942), nHa ocnoBanuu IlpumepHoii paboueii mporpaMmmbl 001IE00pa30BATEIBHON JTUCIUILIHBI
Matemartuka s npo¢decCHOHATBHBIX 00pa30BaTeNbHBIX Opranu3aluii, pazpadorannoi GI'OY
JAIIO «MHCcTUTYT pa3BuTus npodheccuoHanbHOro 00pazoBaHus» (6a30BbI YPOBEHb, BApUAHT 2)
(mpotokoia Ne 14 ot 30.11.2022).

Opranu3zanusi-pa3padoTUHK:
['ocynapctBenHoe Or0keTHOE MTpodeccnoHanbHOe 00pa3oBaTeIbHOE YUpexkaeHne MoCKOBCKOM
obnactu «CeprueBo-Ilocanckuii Koemx»




COJIEPKAHUE
. OBIIASI XAPAKTEPMCTHUKA PABOYEN ITPOTPAMMEI
YYEBHOI JUCUUILINHEI

. CTPYKTYPA u COJEPKAHUE YYEBHOI
TACIATLITAHBI

. YCJIOBUA PEAJIN3AIIMA YYEFHOM JUCITATLIIAHBI

. KOHTPOJIb M OLEHKA PE3YJBTATOB OCBOEHMSI
YYEBHOI JUCHMUILIMHBI

. OHEHOYHBIE CPEICTBA JJIA ITPOBEJEHUWA
MPOMEXYTOYHOM ATTECTALIAU 11O JUCHUILINHE



1. OBIIASI XAPAKTEPUCTHKA IPUMEPHOM PABOUYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCHUIIJINHBI «MaTemaTnka»

1.1. MecTo TUHCHUILUIMHBI B CTPYKTYpe o0pa3oBaTebHoi mporpammbl CITO:
Oo6meoOpa3oBaTenbHas IUCHUIUIMHA «MaTemMaTukay SIBISETCS 00s3aTeNbHONW YacThiO
0011eo0pa3oBaTeIpHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B coorBercTBrE ¢ PI'OC CIIO no

crenranbHocTy 19.02.12 TexHoJ10rusi NPOAYKTOB MUTAHNUS KUBOTHOIO IIPOMCXOKIEHMS.

1.2. llean u niiaHupyemMble pe3yabTAThl 0CBOCHHS AUCIHUIIIHHBI:
1.2.1. leab AUCUMIIIHHBI

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeIbHOW  JUCHMILIUHBL — «MaremaTtuka»
HAIPAaBIICHO Ha JIOCTHKEHHE pe3ynbTaToB ee U3Y4YCHHS
B cootBeTcTBUU ¢ TpeboBanusmu PI'OC COO ¢ yuerom npodeccrnoHAIEHON HapaBICHHOCTH

dI'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeJbHON JAUCHUILIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHNe QUCIUIUTMHA HMeeT pu GpopmupoBanun u passutun OK u [1K



Koa m HauMeHOBaHHEe

PesyabTaThl 00y4yeHHs

?{?&ﬁtgﬁng Oo0mmue JAucuunianHapHbie

OK 0l. Bri6upats | JInunoctHBIC pe3yJIbTaThl JTIOJ>KHBI otpaxats | IIPG1. Bmamenne Merogamu 10Ka3aTeIbCTB, alrOPHUTMaMHU

CHOCOOBI pelieHHs 3a/1a4 | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaad; yMeHue (GOpMYyIHUPOBATH OIpPEICICHHUS,

npodeccnoHanbHOM - TOTOBHOCTbH K TPY/y, OCO3HAHHE LIEHHOCTH MAacTepCTBA, | aKCUOMBI M  TEOPEMbI, TMPUMEHATH WX, IPOBOIUTH

NEeSATEeIbHOCTH TPYIOIIO0HE; JIOKa3aTelIbHbIE PACCYKIEHUS B X0/I€ PEIICHUS 3a/1a4;

MIPUMEHUTEIHHO - TOTOBHOCTD K aKTUBHOMN nesitenbHocTH | [1P62. YMmenue onepupoBarh MOHSATUSIMU: CTEIEHb YHCIA,

K pa3JIMYHBIM KOHTEKCTaM | TEXHOJOTHYECKOW U COIUAIBHON HANpaBICHHOCTH, | jJorapudM dYHWClIa; YMEHHE BBHINOJIHATH  BBIYMCICHUE
CIOCOOHOCTH WHUIIUHPOBATH, IUTAHUPOBATH U | 3HaUYCHUU U MpeoOpa30BaHUS BBIPAKEHUN CO CTENECHIMH U

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSATEIBHOCT;
- HMHTEpPEeC K pas3nudHbIM cdepam mpodecCHoHaTHHOU
EATEIILHOCTH/

- TOTOBHOCTH MW CIOCOOHOCTH K  OOpa3oBaHUIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKCHUN BCCH KU3HH
MertarnpeaMeTHbIC Pe3yIbTaThl JODKHBI OTPaXKaTh:

Ognanenue YHUBEPCATbHBIMU y4eOHBIMU
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:

- CaMOCTOATENILHO ¢dbopMyIupoBaTh
U aKTyalu3upoBaTh  MIpoOiieMy,  paccMaTpHUBaTh

€€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS
JJIA CpaBHeHI/ISI, KJ'IaCCI/Iq)I/IKaIII/II/I
H 00001IEeHNS;

- ONIPEAENATH U IEITENbHOCTH, 3a1aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIIATH SaKOHOMepHOCTI/I nu
B pacCMaTpPUBAEMBIX SIBICHUSX;

- BHOCHTH KOppeKTI/IBBI B JCATCIIBHOCTH, OILICHUBATh
COOTBETCTBUE PE3YJbTATOB LENSAM, OLEHHMBATh PHUCKHU
MHOCJIEACTBUN NEeITEIbHOCTH

IIPOTUBOPEYUS

jgorapupmamu, mpeodpa3oBaHus JpOOHO-pALlMOHATIBHBIX
BBIPAKECHMUI;

[TP63. YMeHue onepupoBaTh MOHATUAMU: PALMOHAIbHBIE,
UppalMOHAIIbHBIE, [IO0Ka3aTelbHbIE, CTEIEHHBIE,
JorapuMHUUECKUe,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBIL;

ITPG5. YMeHue omepupoBaTh MOHATHAMH: palOHAIbHAs
¢byHKIMA, moka3aTenbHas (YHKIHS, CTENEHHAs (QYHKIUS,
JorapupmMuyecKas byHKIH, TPUTOHOMETPUUYECKUE
¢byHKIMHM, 0OpaTHbIe (YHKIUU; YMEHUE CTPOUTH Ipaduxu
U3yYeHHBIX  (QYyHKIUH, HCHOIb30BaTh TIpaduKu  MpU
U3Y4YEeHHUH IIPOLIECCOB
U 3aBUCHMOCTEH, NP pelIeHUH 3a]ad U3 JAPyTruxX y4yeOHBIX
NpEeIMETOB MW 3aJad M3 peaJibHOM JKU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE Ha MPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCJIYT, HAJIOTH, 3a/Ja4ydl U3
001acTH ynpaBieHUs JUYHBIMU U CEeMEHHBIMU (PMHAHCAMM);
COCTaBJISITh BBIPAKEHUS, yYpaBHEHHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 33Jla4M, HCCIIEJOBAaTh IOJYYEHHOE
pelieHre 1 OLEHUBATh NPaBIONOA00HOCTh PE3yJIbTaTOB;




- pa3BHUBAThH KpeaTHUBHOE MBIIUICHHE
IIPH PEIICHUN KU3HECHHBIX MPOOJIeM

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIAJETh HaBBIKAMH YYeOHO-HCCIICIOBATCIbCKOW U
MIPOCKTHON  JIeATENHHOCTH, HABBIKAMU pa3peIICHUS
npo0em;

- CIIOCOOHOCTh u TOTOBHOCTD
K CaMOCTOSITCIIBHOMY IOMCKY METOJIOB  PEIICHHS
MPAKTUYECKHUX 3a/1a4, TIPUMEHEHUIO Pa3INYHBIX METOJOB
MO3HAHUS

- BBISIBJISITh MPUYHUHHO-CJICICTBCHHBIC CBSI3U
M aKTyaJu3upoBaTh 3ajady, BbIJIBHraTh THIIOTE3Y €€
pelIeHrs, HaXOJWTh apryMEHTHI JUIsl JIOKa3aTelbCTBA
CBOMX YTBEP)KICHHUH, 3a/1aBaTh MapaMeTPbl U KPUTCPUU
pelIeHus;

- aHAJM3UPOBATh MOJIYYCHHBIC B XOJIC PEIICHHUS 3aauu
pe3yJIbTaThl, KPUTHYCCKH OIICHUBATH WX JIOCTOBEPHOCTH,

IIPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHSIX;

pa3pabarbIBaTh IUIaH peleHus poOIeMbI
C y4YeToM aHajlW3a UMEIOUIMXCS  MaTepHalIbHbIX
U HEMaTEepHUAJIbHBIX PECYPCOB;

- yMeTh TEpEHOCUTh 3HaHUS B I[O3HABATEJIbHYIO

Y TIPAKTHUYECKYIO 001aCTH KUZHEACSITETbHOCTH;

- YMGTI) I/IHTerI/IpOBaTI) 3HAHUA U3 paSHI)IX Hpe)IMeTHI)IX
o0JacTen;

- BBIIBUTATh HOBBIE HJIEW, IpeJjaraTh OpUTHHAJIbHBIC
IIoaxoabl 1 peH_IeHI/IH

- CTaBUTh TPOOIEMBI U JIOTTYCKAIOIIUe
CIIOCOOHOCTD 170, HCIIOJIb30BAHHUS
B MT03HABATEIHHON M COIMAIBHON MPaKTHUKE

OBHa}IeHI/Ie YHI/IBepCaJ'H)HBIMI/I pel"y.]'ISITI/IBHI)IMI/I
JNEHUCTBUSMH: a) CaMOOPTraHU3allvs: JeTaTh OCO3HAHHBIH

3a7a4d,

ITP69. YMeHue onepupoBaTh NOHATHUAMU: TOUKaA, MpsiMasd,
IUIOCKOCTB, HPOCTPAHCTBO, JBYTPaHHBIN yrod,
CKPEIUBAIOIINECS npsIMbIe, napajieIbHOCTh u
NEePHEHIUKYISPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIY
NPSMBIMH, YTOJI MEXIY MPSMON U IIIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMH, pAacCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosHHE MEXAy TMPSAMBIMH, DPAaCCTOSHUE  MEXIY
IUTOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NPH PELICHUH 337134
u3ydeHHble (AaKThI M TEOpEeMbl IIJIAHUMETPUHU; YMEHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MUPA;

I1P610. YMmeHue onepupoBaTh NOHITUSIMU: MHOTOIPAaHHUK,
CeYeHWE MHOTOTpaHHHKa, KyO, Mapajeienunes, npusMa,
nupamuia, Gurypa U MOBEPXHOCTh BPALICHUS, UIHHID,
KOHYC, 1Iap, cepa, cedeHus (GUrypsl BpalieHus, MI0CKOCTb,

Kacaromasicsi  cheppl, IIMHApPA, KOHYyCa, IUIOUIA]b
MOBEPXHOCTH TMHPAMHJIBI, TMPU3MBI, KOHYyCa, IHIUHIPA,
wiomank  chepel, o00beM  Kyba, TPSIMOYTOJBHOTO

napajuleJenuIne1a, TMpaMusl, IPU3MbI, HWINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpalCHUs, UX CEYECHUSA OT PYKH, C MTOMOILBI YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB; yMEHHUE
pacno3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE, YMEHHE
pacno3HaBaTh MPAaBWIBHBIE MHOTOIPAaHHUKH;

[1P611 YmeHnue omnepupoBaTb MOHATHSAMHU: JBH)KEHUE B
IIPOCTPAHCTBE, MOJ0OHbIE (UIYpPHl B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOLIAACH IOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp IPU PEIICHUH 3a/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUYECKHE BETUYMHBI
(JuMHa, yroj, IUIOIAAb, 0OBEM, IUIOMAAb MOBEPXHOCTH),
UCIOJIb3YS U3yUYEHHbIE (POPMYIIBI U METOMBL;

[1P613. YMenue oneprupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAs

CHUCTEMa  KOOpJMHAT, KOOPAMHAThl TOYKHU, BEKTOP,
KOOpJAMHATBl BEKTOPA, CKAISPHOE IPOU3BEACHUE, YIoJl
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEACHUE
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BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTB 32
pemieHue

BEKTOpa Ha YHCIIO; HAaXOJINTh
C TIOMOIIBIO HM3YYCHHBIX (OPMYJT KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEX]y ABYMs TOUKAMH;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN N3YUSHHBIH METO/T
JUISL  pellleHus] 3ajJadyd, pacrno3HaBaTh MaTEMaTUYECKUE
(hakTh

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTeMaTUYeCKON HayK1

OK 02. Wcnons3zoBaTh
COBPEMEHHBIC  CPEICTBa
TIOUCKA, aHanm3a "
UHTEPIpETAINN
uHpopManuy, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TUIst
BBITTOJIHEHUS 3a1a4
npo¢eCcCuOHAITBHON
JeSTeNbHOCTH

JImaHOCTHBIE PE3YJIbTAThl AOJDKHBI OTpPaXaTb B YacCTH:
[IEHHOCTH HAYYHOTO MO3HAHMS:

- c(OpMHPOBAHHOCTH MHPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHOH IpakTUKU, OCHOBAHHOIO Ha
JHaore KyJiabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B IIOIUKYJIBTYPHOM MUPE;

MeranpenmeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHbIMU
MO03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmarmei:

- BJaJeThb HaBbIKAMHU TNOJy4YeHUs HMHPOpPMaIUU U3
WUCTOYHUKOB  Ppa3HBIX  THIIOB, CaMOCTOSITEITEHO
OCYIIECTBIATh IOMCK, aHalIM3, CHCTEMAaTHU3aLUI0 M
MHTEpIpeTauio UH(POPMALIUK PA3IUYHBIX BUIOB U (hopM
IIPEJICTAaBICHHUS;

- CcO3JaBaTh TEKCThl B Pa3IUYHBIX (popmarax c y4yeToMm
Ha3HaueHUs UWHPOPMALlMM W LEJNEeBOH  ayJuTopuw,

BbIOMpas ONTHUMaIbHYIO (QOpMY MpEACTAaBICHUS H
BU3yaJIU3aluy;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uH(popManuy, ee COOTBETCTBHUE IIPaBOBBIM

1 MOPAJIBHO-3THYCCKHUM HOpMaMm;,

[1P64. VYwmenume omnepupoBaTh MOHATUSAMH: (YHKIIHS,
HenpepbiBHAs (QYHKIMS, POM3BOAHAs, IepBOOOpa3Hasi,
OTIpeNIeICHHBIA UHTETPANl; YMEHHUE HAXOAUTh MPOU3BOIHBIC
AIIEMEHTAPHBIX  (QYHKUUH,  HUCIONB3ys  CHPABOYHBIC
MaTepHabl; UCCIIeI0BATh
B NpPOCTEHIMX ciay4asX (yHKIMM HAa MOHOTOHHOCTB,
HAXOJIUTh HAUOOJBIINE U HANMEHBIINE 3HAYCHUS (YHKIINHN;

CTpOUTh TpadUKd MHOTOWIEHOB C  HCIOJb30BAaHHEM
ammapara =~ MaTEMaTHYeCKOro  aHaln3a;  MPUMEHSTh
IPOHU3BOIHYIO

IIPM PEIICHWM 33J1a4 Ha JIBU)KCHHE; pPEIlaTh IIPAKTHUKO-
OpPUEHTHPOBAaHHbBIE 3a/1a4l HAa HauOOJIbIINEe U HAMMEHbIINE
3HAYEHMsI, HA HAXO0KJICHHUE ITyTH, CKOPOCTH U YCKOPEHHUS

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B
TOM 4YHMCJIE HA IMPOLEHTHI, OJM M YacTH, HAa JBHKCHHUE,
paboTy, CTOMMOCTb TOBapOB U YCIYI, HaJOIH, 3aJadd U3
o0nacTy ynpaBieHUs JIMYHBIMU U CEMEUHBIMU (PMHAHCAMHU );
COCTABJISITh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJla4M, HCCIENOBATH IIOJy4CHHOE
peleHre U OLEHUBATh MPaBAONOJ00OHOCTh PE3YIbTATOB;

[IP67. VYmeHue omepupoBaThb MOHATHSAMH: CpelHEe
apupMeTHyecKoe, MeauaHa, HauOojbllee W HauMEHbIlee
3HAYEHMs], pa3Max, JUCIIEPCUs, CTaHJAPTHOE OTKIOHEHUWE
YHCIOBOr0 HabOpa; yMEHHE M3BJIEeKaTh, HHTEPIPETUPOBATh
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- UCIIOJIb30BATh cpezcTBa UH(POPMAIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B  pCIICHHU
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX
U OpraHU3alMOHHbBIX 3a[a4 C COOJII0CHUEM TPeOOBaHMIA
OpPrOHOMMKH, TEXHUKU 6C3OHaCHOCTI/I, TUT'UCHBI,
pecypcocOepexeHus, MPaBOBBIX U ATUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

uHpOpMaLMIO, TPEACTaBIEHHYIO B  Ta0numax, Ha
nuarpammax, rpadukax, OTpa)xarollyto CBOMCTBA pealbHbIX
IIPOLIECCOB

U SIBJICHUI; TPECTABIATh HHPOPMAIIHIO C TOMOIIbIO TaOJIUIT
U JAMarpaMm; UCCJIEeN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
yucie C DOpPUMEHEHHEeM TrpapuuecKuX METOJIOB U
AIIEKTPOHHBIX CPEACTB;

- BIaIeTh HaBBIKAMU pacrno3HaBaHuss © 3ammThl | [IPG14. YMeHue BbIOMpaTh MOAXOSIINA H3yISHHBIH METO/T
uHpopManuy, nH(POPMATMOHHOMH 0e30macHOCTH | JUIs pEUICHHs 3aJa4yH, pPacloO3HAaBaTh MaTEeMaTUYECKHE
JTUYHOCTH (bakTbI
Y MaTeMaTUYECKUE MOJICIIA B IPUPOIHBIX U OOIIECTBEHHBIX
SBIICHUSIX, B HCKYCCTBE; yMEHHE IMPUBOAUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHUPOBOH
MaTeMaTHYECKON HaYKH
OK 03. [IlnanupoBath | JIMuHOCTHBIE pe3yJIbTaThl JIOJKHBI otpaxats | [IPO1. Bragenue meromamu A0Ka3aTenbCTB, alrOpUTMaMu
u peall30BbIBaTh | B YaCTH: TyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS: pelieHus 3aaady; ymeHue (GOpMyJIHUPOBATh OIpeIeICHHs,
COOCTBEHHOE - c(hOpMHUPOBAHHOCTb  HPABCTBEHHOTO  CO3HAHUS, | AKCHOMBI M  TEOPEMbI, MPUMEHATh WX, MPOBOJUTH
npodeccuoHansHOe STHUYECKOI0 MOBE/ICHNUS; JIOKa3aTeIbHbIC PACCYKICHUS B XO/€ PEIICHUs 334,

U JHMYHOCTHOE DPa3BHUTHE,
PEANPUHIMATENbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIh30BaTh
3HaHUS 10  TPaBOBOM
" ¢uHaHCOBOM
IrPaMOTHOCTHU

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

- CIHOCOOHOCTH OIIEHMBAaTh CHUTYalUI0 M IPUHUMATh
OCO3HAHHBIC PCHICHUA, OPUCHTUPYSACH Ha MOPAJIBbHO-
HpaBCTBeHHBIG HOpMI)I U OIE€HHOCTH,

- OCO3HAHHUC JIMYHOT'O BKJIaZa B TIOCTPOCHUC YCTOP’IQHBOFO
Oymymiero;

- OTBETCTBCHHOC OTHOIICHUEC K CBOUM POAUTCIIAM U (I/IJ'II/I)
ApyruM 4ja€HaM CEMbHU, CO3JJaHHWIO0 CCMbH Ha OCHOBEC
OCO3HAHHOI'O MPUHATUA HeHHOCTeﬁ CEMENHON >XKU3HU B
COOTBETCTBHUH C Tpa)II/IHI/IflMI/I HapO}IOB POCCI/II/I;
MCTaHpCIlMeTHBIC PE3YJIbTAaThl JOJIKHBI OTPpaXXaTh:

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (YHKIUS,
HenpepbiBHas (QYHKIMSA, TPOU3BOAHAsA, IepBOOOpa3Has,
OTIpeNIeICHHBI UHTETPa, YMEHHUE HAXOJIUTh MPONU3BOIHEIC
AJIEMEHTApHbIX  (DYHKIUI,  HMCIONB3ys  CHpPABOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasx QyHKIIHA
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaMMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapuKd MHOTOUIEHOB C
UCMOJIb30BAaHUEM ammnapara MaTeMaTHYecKOro aHalln3a;
IPUMEHSTh IIPOU3BOJIHYIO
OpU pElIeHUM 3aJad Ha JBIKEHHE; pelaTh MpPaKTHKO-

Omnanenne YHHUBEPCATLHBIMU PETYISATUBHBIMU | OPHEHTUPOBAHHBIC 3a/la4id Ha HaWOOJBINNE U HAaMMEHBINE
JeUCTBUSAMU: 3HAYEHUs1, Ha HAXOXKJCHUE IyTH, CKOPOCTH M YCKOPEHHUS

a) caMOOpraHu3alys: I1P65. YMeHue omnepupoBaTh MOHATHUSIMHU: pallMOHAIIbHAS
- CaMOCTOSITEJIbHO  OCYIIECTBJIATH IIO3HABATENIbHYIO | (DYHKLMs, MOKa3aTeiabHas (YHKIHMSA, CTENeHHas (QyHKUus,
NeSTeNbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh | | Jorapudmudeckas byHKIHA, TPUTOHOMETPUIECKHE
dbopmynaHpoBaTh COOCTBEHHBIE 3aJ1a4u B | (ynkiun, oOpatHble (YHKIMHU; YMEHHE CTPOUTH Ipaduku
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0o0pa3oBaTeNbHOW  JIGATENIBHOCTH U >KU3HEHHBIX
CUTyalUsIX; CAMOCTOATEIBHO COCTABJIATH IIIAH PEILICHUS
npoOieMbl ¢ y4eTOM  HMMEIOIIUXCA  PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH M NPEANOYTCHUH; aBaTh
OLICHKY HOBBIM CUTYaLlUsIM;

CIocoOCTBOBaTh  (OPMHUPOBAHUIO U IPOSBICHUIO
LIMPOKOM »ApyAMLIMM B pPasHbIX 00JacTsIX 3HAHUM,

[IOCTOSIHHO  TOBBIIATh CBOM  00pa3oBaTelbHBIA U
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCTOJB30BAaTh  TPUEMBl  pedUIeKCHMH IS OUEHKH

CUTYyalluH, BBIOOpA BEPHOT'O PEILICHMS;

- YMETh OLIEHUBAaThb PUCKH U CBOECBPEMEHHO IIPUHUMATh
pELIEHNUs 10 UX CHUIKEHUIO;

B) OMOLMOHAJIbHBI  HMHTEJUIEKT,
c(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIICH CTPEMIICHHE K
JOCTUKCHUIO LEH u yCIexy, ONTUMH3M,
MHHUIIMATUBHOCTh, yMEHHUE JIEHCTBOBATH, UCXO/ U3 CBOMX
BO3MOKHOCTEH;

- OMIIaTUM, BKJIIOYAIOIIEH CHOCOOHOCTh MOHHMMATH
SMOLMOHAIIBHOE COCTOSHUE IPYTUX, YUYUTBIBATH €T0 IPU
OCYIIECTBJICHUM  KOMMYHMKAIMHM, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTH

MpeIoIararoumi

BBICTpAaMBaTh  OTHOWIIEHHUS C JPYTHUMH  JIHOAbMH,
3a00TUTBCS, MPOSBIATH  HHTEPEC M pas3peliaTh
KOH(IIMKTBI

U3yYeHHBIX  (YHKIMH, HCHOIB30BaTh TpaduKud  TpU
U3Y4YCHUH IIPOLIECCOB
U 3aBUCHMOCTEH, MPU PEIICHUH 3a/1a4 U3 JAPYTUX y4eOHBIX
IIPEIMETOB W 33Ja4 M3 pEaJIbHOM JKU3HU; BBIPAKATH
(dbopMyIaMu 3aBUCIMOCTH MEX/y BETMUYNHAMU;

[TP66. YMeHue pemarb TeKCTOBBIC 3a1a491 Pa3HBIX THIIOB (B
TOM YHCJIE€ Ha IPOLEHTHl, JAOJIM M YacTH, Ha JBUXKECHHUE,
paboTy, CTOMMOCTb TOBapOB U YCIyI, HaJOIH, 3aJaud U3
001acTH ynpaBieHUs TUYHBIME U CEeMEHHBIMU (PUHAHCAMH);
COCTAaBJIAITh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 3aJlauM, HCCJIEOBAaTh IOJYYEHHOE
pelleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTATOB;
[IP67. VYmeHue omnepupoBaThb MOHATHIMH: CpelHEE
apudMeTHyecKoe, MeauaHa, HanOoJjbllee UM HauMEHbIlee
3HAYEeHMs, pa3Max, AMUCIEPCHs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HUHTEPIPETUPOBAThH
uH(pOpMalLlMI0, NPEJICTaBICHHYO B  Tabiuuax, Ha
quarpaMmmax, rpadukax, OTpaskarollyo CBOMCTBA pealbHbIX
IIPOLIECCOB

U SIBJICHUH; IPECTaBIATh MH(OPMAIIHIO C ITOMOLIbIO TaOIHIL
U JAMarpaMm; MCCel0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
yuciae C TpUMEHEHHeM TIpapHUuecKux METOJ0B U
AIIEKTPOHHBIX CPE/CTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CITyYailHBIN OMBIT
U Cily4ailHO€ COOBITHE, BEPOSITHOCTD CIIy4YalHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTb C HCIOJIb30BAHHEM
rpaMUecKuX METOJIOB; MPUMEHSTh (POPMYJIBI CIOKEHUS U
YMHOKEHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMysBl TpU pELIeHWH 3ajlay; OLIEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4yailHBIMHU
BEJIMYMHAMHU; yYMEHHME IPUBOJUTH IPHUMEPBI IPOSBICHUS
3aKOHa OOJIBIINX YKCET B IPUPOIHBIX

U OOILIECTBEHHBIX SIBICHUSX;




I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YyUEHHBIH METO]
JUIsL pElIeHHs 3aJadyd, pPAclO3HAaBaTb MaTEMaTHYECKHE
(baxTb

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHICKOM U MHUPOBOU
MAaTE€MaTUYECKON HAyKH

OK 04. DddextuBHO
B3aHMOJICHCTBOBATh

1 paboTaTh B KOJUICKTHUBE
1 KOMaH]IE

JIM4HOCTHBIE pE3yIbTATHI JOJDKHBI OTpa)kaTb B YacTH:
LIEHHOCTH HAay4YHOI'O IO3HAHMSA: OCO3HAHHUE LIEHHOCTH
HAay4yHOM JAEATEIBbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IIPOEKTHYI0O M  HCCIENOBATENIbCKYI0  JESTEbHOCTD
UHIVBUAYAIbHO U B TPYIIIIE

MeTtanpeameTHble pe3yabTaThl 10JKHbBI OTPaXKaTh:
OBnazeHue  yHMBEpPCAJIbHBIMU  KOMMYHMKaTHBHBIMU
JNEUCTBUSAMMU:

0) coBMecTHas JesTebHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON
Y UHIUBUAYAJIbHON PabOTHI;

- pUHMMATh I€JIM  COBMECTHOM  JESTEeNbHOCTH,
OpPraHM30BBIBATE M KOOPAMHHUPOBATH JEHCTBUS IO €€
JOCTHKEHHIO: COCTABIIATH IUIAH IEHCTBHM, paclpelesaTh
poaM € Yy4YyeTOM MHEHMH YYaCTHHKOB OOCYXJIaTh
pe3yJIbTaThl COBMECTHOM pabOTHI;

- KOOpAMHHUPOBAaTh " BBITOJIHATD
B YCIIOBUSX peasibHOTO,

1 KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;
- OCYILECTBJIATh NO3UTUBHOE CTPATETUUYECKOE ITOBEACHHE
B Ppa3JINYHBIX CUTYyallUsAX, MPOSABIATH TBOPYECTBO H
BooOpakeHue, ObITh MHULIUATUBHBIM.
OBnanenune YHUBEPCATbHBIMU
JNEUCTBUSAMM:

T') IpuHATHE ce0s U IPYTUX JIIOJIeH:

- IPUHUMAaTh MOTHBBI U apTyMEHThI JPYTUX JIOJEH npu
aHaAJIN3€ PE3YJITATOB AEATENbHOCTH;

paboty
BUPTYaJILHOT'O

PEryJIITUBHBIMU

I1P61. Bnagenue merogaMu J0Ka3aTelbCTB, alrOpUTMaMU
pelieHus 3aaad; yMeHue (GOpMyIHUPOBATH OIpPEICICHHUS,
aKCUOMBl ¥  TEOpEMbl, IPUMEHATb UX, HPOBOAUTH
JIOKa3aTeJIbHbIC PACCYXKIEHHUS B XO/I€ PEIICHUS 3a/1a4;
[IP67. VYwmenue omepupoBaTh MOHATHIMH: CpelIHEee
apupMeTHYeCKoe, MeJIMaHa, HauOOJbIIee U HaUMEHBIIEe
3HAUYEHHUs], pa3Max, JAUCIEpPCHUsl, CTaHJAPTHOE OTKIJIOHEHUE
YHCIIOBOTO HA0Opa; YMEHHE U3BJICKaTh, HHTEPIIPETUPOBATH
uH(pOpMallMIO, TPEJICTaBICHHY0O B  Tabimumax, Ha
quarpammax, rpadukax, OTpa)karollyro CBOWCTBA peallbHBIX
MIPOLIECCOB

1 SIBJICHU; TPEICTABIIATH HH(OPMAITUIO C TOMOIIBIO TaOIHUIT
U UarpaMM; MCCII€I0BaTh CTaTUCTUYECKHE JIaHHbBIE, B TOM
gucjie€ ¢ TNpUMEHEHHEeM TpapUUYecKuX METOJOB U
AIIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITYYaHHBIN OIBIT
U clydyaifHOe COOBITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHS;
YMEHHE BBIUHUCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadUyecKux METOAO0B; IPUMEHATH (POPMYIBI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMyIIbl TIpU pENICHUH 3a/lad; OLIEHHWBAaTh BEPOSITHOCTH
peaIbHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4yailHBIMHU
BEJIMYMHAMU; YMEHUE MPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJTBIITNX qHCe B MIPUPOTHBIX
1 OOIIIECTBEHHBIX SBICHUSX;

[1P614. YMmenue BoIOUpATh MOAXOIANINN N3YUECHHBI METO/]
JUIsL  pellIeHHs] 3ajJadyd, pacrno3HaBaThb MaTEeMaTHYECKUE
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- MpHU3HABaTh CBOE TPABO WM MPaBO APYTUX JIOJEH Ha
OIINOKHU;

(baxTb
U MaTeMaTHYeCKUEe MOJICIH B IPUPOHBIX U OOLIECTBEHHBIX

- pa3BUBaTh CIIOCOOHOCTH MMOHUMATh MUp | SIBICHUSIX, B HCKYCCTBE, YMEHHE IPUBOIAUTH IPUMEPHI
C IO3ULUU JPYrOro 4eJoBeKa MaTE€MaTUYeCKUX OTKPBITUA POCCUKWCKOM W  MHPOBOH
MAaTE€MaTUYeCKOW HAyKH
OK 05. OcyiecTBisTh JInuHnocTHBIE pe3yJIbTaThl JTIOJ>KHBI otpaxats | IIPG1. Bmamenne Merogamu 10Ka3aTeIbCTB, AJITOPUTMAMH

YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIHIO

Ha rOCY1apCTBEHHOM
s3e1ke Poccuiickoi
denepauyu ¢ y4eToM
0COOEHHOCTEN
COILTMAITLHOTO

U KYJIbTYPHOT'O
KOHTEKCTa

B YaCTHU: ICTETUYECKOTO BOCIIUTAHHUS:

- DCTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAs ICTETUKY
ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPYECTBA, CIIOPTa,
TpyZAa U OOILECTBEHHBIX OTHOLICHHUH;

- crnocoOHOCTh  BOCIPHUHHMMATH — pa3jM4YHbIC  BHJBI
HUCKYyCCTBA,  TpagMLUUM U  TBOPYECTBO  CBOErO
U JIpyTHX HApOAOB, OIIyIaTb  ASMOLUOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH [UIS JIMYHOCTH
u oluiecTBa OTEYECTBEHHOTO M MHMPOBOIO HCKYCCTBa,
STHUYECKHUX KYJIbTYPHBIX TpaauLui
Y HapOJHOI'0 TBOPYECTBA

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OByajicHHe  YHUBEPCAIBHBIMH  KOMMYHUKATHBHBIMH
IEUCTBUSIMHU:
a) oOmeHue: -  OCYIIECTBISATH  KOMMYHHUKAIIUU

BO BceX cepax KHU3HU;

- pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOILEHMUS,
ITIOHUMATh 3HAYECHHE COLMAJIBHBIX 3HAKOB, PACIIO3HABATH
NPEANOChIIKM KOH(DIUKTHBIX CUTyalluii M cMsAryaTh
KOH(JIMKTHI,

- Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

pemieHus 3a1a4; yMeHHe (OopMyIMpoBaTh OIpeeTICHHS,
aKCUOMBl M  TEOPEMBI, IPUMEHATH HUX, IPOBOJUTH
JI0Ka3aTelbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/]a4;
[TP66. YMenue pemaTb TEKCTOBBIC 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKECHHE,
paboTy, CTOMMOCTb TOBapOB U YCIyI, HaJOIH, 3aJaud U3
001acTH ynpaBieHHs JTUIHBIME U CEMEHHBIMU (PMHAHCAMH);
COCTaBIIAITh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHUIO 3aJlauM, HCCJIEOBAaTh IOJYYEHHOE
pelleHre U OLEHUBATh NPaBAONOJ00OHOCTh PE3yIbTaTOB;
[TPG8. YMenue onepupoBaTh MOHATUSIMH: CITyYaHHBIN OIBIT
U cIy4aiiHOe COOBITHE, BEPOSITHOCTh CIIy4ailHOro COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHUEM
rpadMuecKuX METOJIOB; MPUMEHSTh (POPMYJIbI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMysbl TpU pELIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4yailHBIMHU
BEJIMYMHAMHU; yYMEHHME IPUBOJUTH IPUMEPBI IMPOSBICHUS
3aKOHA 00IbIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

[1P614. YMmenue BbIOMpPATh NOAXOIAIIMMA U3YyUEHHBINH METO]
JUIsL pelleHus 3aJadyd, pPAaclo3HaBaTb MaTEMaTHYECKHE
(bakKTbI

¥ MaTeMaTHYECKUE MOJEH B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; yMEHHME IPUBOAUTH NPUMEPHI
MaTe€MaTU4eCKUX OTKPBITUA POCCHMCKOM U  MHUPOBOU
MaTE€MaTHYECKOW HayKH
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OK 06. IIposBasaTh
IPaXIaHCKO-
MIaTPUOTHYECKYIO
MO3ULUIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE ITOBEJCHUE
Ha OCHOBE POCCHUMCKHX
IyXOBHO-HPAaBCTBEHHBIX
LICHHOCTEH, B TOM YHCIIC
C Y4ETOM T'apMOHH3ALMH
MEKHAIMOHAIbHBIX

U MEKPEIUTHO3HBIX
OTHOILUEHUM, IPUMEHATh
CTaHapThl
AHTUKOPPYILIHOHHOTO
IIOBE/ICHHUS

JInuHOCTHBIE
B YaCTH:

- TPAXKJIAHCKOrO0 BOCIHUTAHUA: MPUHITHE TPATULHUOHHBIX
HAI[MOHAJILHBIX, OOIIEYEIIOBEYECKUX T'yMAaHUCTUYECKUX
U IEMOKPaTUYECKUX LIEHHOCTEN;

-[IaTPUOTUYECKOIO BOCIIUTAHHUS:

LEHHOCTHOE OTHOLIEHUE K TOCYJaPCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY U IIPUPOJHOMY HACIIEIUIO, TAMSITHUKAM,
TpaguuusaM HapoaoB Poccuu, nocrtwxenusm Poccuun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

PE3YJIbTAThI JOJIKHBI OTpaxaTb

MeTtanpeaMeTHbple  pPe3yJIbTaThl  JOJDKHBI  OTPAXKaTh:
Ognanenue YHHBEPCATbHBIMU PEryJIsSTUBHBIMU
JICUCTBUSIMMU:

B) OMOIMOHAIBHBIA HMHTEIUICKT, MPEIIOIararoIinuii
c(hOpMUPOBAHHOCTD:

--CaMOCO3HAHHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh
CBO€ AMOLIMOHAIBHOE COCTOSHUE, BHJICTh HAIPABICHHS
pa3BUTHS COOCTBEHHOW 3MOILIMOHAILHON cdepbl, OBITH
YBEPEHHBIM B cele;

- CaMOpETryJIMPOBaHMs, BKIIIOYAIOIIErO CaMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJICHHE,
CIOCOOHOCTh ~ aJalTHPOBAaThCS K  SMOLMOHAIBHBIM
W3MCHECHUSM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

- BHYTPEHHEH MOTHUBAILMH, BKJIOUYAOIIECH CTPEMIICHUE K
TOCTIKEHUIO eNn u yCIIexy, ONITUMU3M,
WHUIIUATUBHOCTh, YMEHHE ACHCTBOBATH, UCXOS U3 CBOMX
BO3MOXKHOCTEH;

- DOMIATWH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh
HMOITMOHAIBHOE COCTOSIHUE JIPYTHX, YIUTBHIBATH €TI0 TPU
OCYIIECTBICHUM  KOMMYHHUKALIMH, CIIOCOOHOCTh K
COYYBCTBHIO M COTIEPESIKUBAHHIO;

- COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTD
BBICTPANBATh OTHOIICHHS

I1P61. Bnagenue meTogamMu J10Ka3aTeiabCTB, alrOpPUTMaMuU
pelieHus 3aaady; yMmMeHue (GopMyJIHUpOBaTh OIpeIeIeHHUs,
aKCUOMBl M  TEOpPEMBI, NPUMEHATH UX, IPOBOJUTH
JIOKa3aTelIbHbIEC PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;
[TPG6. YMmenue pemarb TEKCTOBBIC 3a7a4l Pa3HbIX TUIIOB (B
TOM 4YHMCJIE HAa MPOLEHTHI, OJIM M YacTW, HAa JBUKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCJIYT, HaJOTH, 33aJa4d U3
o0JacTu ynpaBieHUs JIMYHBIMU U CEMEUHBIMH (PHAHCAMHU );
COCTaBJISITh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA M HX
CHUCTEMBI 1O YCJIOBHMIO 3a/1aud, UCCIEN0BATH IOJYyYEHHOE
pelleHre U OLEHUBATh MPaBIONOA00HOCTh PE3YJIbTATOB;
[IP6G7. VYmenue omepupoBaTh MOHATHAMH: CpelHee
apudmernyeckoe, MeauaHa, HauOoblllee U HAWMEHbLIEE
3HAUYEHHUs], pa3Max, JAUCIEpPCHUsl, CTaHJAPTHOE OTKIJIOHEHUE
YHCIOBOTO HAbOpa; yMEHHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMI0, TPEICTaBICHHYH0O B  Tabmumax, Ha
nuarpaMmax, rpadukax, OTpakaroulyto CBOMCTBA peabHBIX
MIPOLIECCOB

U SIBJICHUI; TPEJICTaBISITh HHPOPMAIUIO C TOMOLIbIO TaOJIUIL
U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJOB U
AJIEKTPOHHBIX CPEACTB;

[TP68. YMenue oneprpoBaTh MOHATUSIMH: CITyYaHHBIN OIBIT
U cy4aiiHOe COOBITHE, BEPOSITHOCTh CITy4aifHOro COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHUEM
rpauyecKuX METOOB; NIPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXXEHUSI BEpPOATHOCTEH, KOMOWHATOpHBbIE (aKThl U
dbopMyIbl TIpU pEIICHHWH 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITHH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMHU; yYMEHHE MPUBOJUTh IPUMEPHI MPOSBICHUS
3aKOHa (31018111704 qucen B IIPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIINN N3yUEHHBII METOT
JUIS. PEIICHHs] 3aJa4d, pacrno3HaBaTb MaTEMaTHYECKHE
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C IpYTMMU JIIOAbMU, 3a00TUTHCA, MPOSBIATh UHTEPEC U
pazpemiats KOHGIUKTHI

(baxTb

U MaTeMaTU4YeCKHUEe MOJEIU B MIPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHE NPHUBOJAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHMCKOM H MHUPOBOU
MaTE€MaTUYeCKOW HAyKH

OK 07. CopneiicTtBoBaTh

COXPaHEHHIO
OKpYKaromiein Cpebl,
pecypcocOepexeHuIo,

PUMECHSTh 3HAHUSA

00 HM3MEHEHHHU KJIUMaTa,
MPUHIIMIIBL  OEPEKITUBOTO
MIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B YpEe3BbIYANHBIX
CUTYaIUsAX

JInaHoCTHBIE pe3yNbTaThI JTOJIKHBI
B YaCTH: HKOJIOTUYECKOTO BOCIIUTAHUS:

- aKTMBHO€ HENpUsATHE ACHCTBUI, MPUHOCSIIIUX BpPE.
OKpY Aol Cpese;

- yMEHHE MIPOTrHO3UPOBATh
9KOJIOTMYECKUE MOCJIE/ICTBHS
NEICTBHI, IPeIOTBpALLATh UX;

- paclimp€HHEC OIlblTa JCATCIbHOCTU DKOJIOTHYECKOH
HaIpPaBJIEHHOCTH;

OTpaxkaThb

HeOJaronpusTHhIE
IIpEANPUHUMAEMBIX

MertanpeaMeTHbple  pe3yJIbTaThl  JODKHBI  OTPAXKaTh:
Osnazenue YHUBEPCATbHBIMU y4eOHBIMU
II03HABATEILHBIMHU JEHCTBUASIMU:

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- pa3pabaTeiBaTh  IUIAH  pEIICHUS  TPOOJIEMBI
C y4YeToM aHalu3a UMEIONINXCA  MaTepHaIbHBIX

Y HEMaTepHUaIbHBIX PECYPCOB;
- OCYULIECTBJIATH LEJICHAIPABICHHBIA IIOUMCK IEpEeHOca

CpEICTB u Croco0oB JIeACTBUSI
B Mpo(heCcCHOHANBHYIO CPeay;

- yMeTh TICPEHOCHTHh 3HAHUS B TI03HABATCIHHYIO
Y TIPAKTHUYECKYIO 001aCTH KUZHEACSITETbHOCTH;
OBianeHne  yHHBEPCATHHBIMA  KOMMYHHKATHBHBIMU
JEACTBUSAMMU:

0) COBMECTHasI IeATEIIbHOCTb:

- TIpennarath HOBBIE TPOEKTHI, OLIEHWBATh HJEU

C TO3WIHUM HOBHU3HBI, OPUTHMHAJIBLHOCTH, MPAKTUYECKOM
3HAYUMOCTH;
Osnagenne
JIEHCTBUSIMU

YHUBEPCATbHBIMU pEryJIsATHBHBIMU

ITP61. Bnagenne merogaMu J0Ka3aTelbCTB, alrOpUTMaMHU
pemieHus 3a1a4; yMeHHe (OopMyIMpoBaTh OIpeeTICHHS,
aKCUOMBl M  TEOPEMBI, IPUMEHATH HUX, IPOBOJUTH
JI0Ka3aTelbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/]a4;
I1P64. YMeHue omnepupoBaTh TOHATHAMHU: (QYHKIINS,
HenpepbiBHAas (YHKIOMSA, TPOU3BOAHAS, IEpPBOOOpa3Has,
OINPECIICHHBIM NHTErpall; yMEHUE HAXOIUTh IIPOU3BOJHBIE
DIIEMEHTAPHBIX  (DYHKIUH,  HCIONB3yS  CHpPAaBOYHBIC
MaTepHalibl; UCCIIEA0BaTh B MPOCTEHIINX cayvasx GyHKIUN
Ha MOHOTOHHOCTH, HaXOJHUTh HaWOOJbIINE U HANMEHBIIHNE
3HA4eHUs1 (QYHKUUH; CTPOUTh TIpadMKd MHOTOUYIEHOB C
UCIIOJIb30BaHUEM ammapaTa MaTeMaTH4YeCKOro aHaJN3a;
IIPUMEHATh IIPOU3BOJHYK IIPU pPEIIEHUM 3a7ad  Ha
JBUKEHHE; pellaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M HA
HauOoJNbIIMEe M HAaWMEHbBIIME 3HAYECHHUS, HAa HaAXOXXIEHHE
MyTH, CKOPOCTH U YCKOPEHUs

[TP65. YmeHue omnepupoBaTh MOHATUSAMH: pPallMOHAIbHAs
GyHKIMS, MOKa3aTenabHas (PyHKIMs, CTENEeHHas (QyHKIuS,
JorapupmMuyecKas byHKIH, TPUTOHOMETPUUYECKUE
¢byHKIMHM, 0OpaTHbIe (QYHKIUU; YMEHUE CTPOUTH Ipaduxu
U3yYeHHBIX  (QYyHKIUH, HCHOIB30BaTh Trpaduku  MpU
U3Y4YEeHHUU MIPOLIECCOB
U 3aBUCHMOCTEH, NPHU peIIeHUH 3a]1a4 U3 JPYTruX y4yeOHBIX
NpeIMEeTOB MW 3aJad M3 pealibHOM KHU3HU; BbIpaXaThb
(dbopMyIaMu 3aBUCUIMOCTH MEX]y BETMUYNHAMU;

[1P66. YMeHnue pemiath TEKCTOBbIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha IMPOLEHTHI, JOJIM M YacTH, HAa JBHKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/aydl U3
00J1aCTH yIpaBiIeHUs JUYHBIMHU U CeMEHHBIMU (PMHAHCAMH);
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0) CAMOKOHTPOJIb:

- JaBaTh OICHKY HOBBIM CHTyalMsM, BHOCHTb
KOPPCKTHUBBI B ACATCIBHOCTL, OLUCHUBATH COOTBCTCTBUC
PE3yJIbTAaTOB LIEISIM

COCTaBJISITh BBIPAKEHUS, YpPABHEHUsS, HEPABEHCTBA U HX
CHUCTEMBbI MO YCIOBHIO 3aJa4d, MCCIEA0BATh MOJYYEHHOE
pelIeHre U OlEHUBATh MPaBIOMOJ00HOCTh PE3YJILTATOB;
[1P614. YMmenue BbIOUpATh MOAXOIANTNN N3YUSHHBIH METO/T
JUISL  peIlieHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKUE
(hakTh

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUM POCCUMCKOM M MHUPOBOU
MaTeMaTUYeCKON HayK1

[IK 1.1. OcyiecTBasiTh
CHauy-TIPUEMKY CHIPbS U
PACXOIHBIX MaTepUaIOB
JUISI IPOU3BOJICTBA
MPOJIYKTOB MUTAHUSI U3
MSICHOTO CBIPbS.

B wacTtu Tpy10BOro BoCiuTaHuUs:

- TOTOBHOCTb K TPYyJAy, OCO3HAHHE [IEHHOCTHU
MacTepcTBa, TPY10JII00UE;

-  TOTOBHOCTb K aKTUBHOH J€ATEIbHOCTU
TEXHOJIOTMYECKOW M COIMAJIbHOM HAaIpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIUUPOBATh, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBITIOJHATh TAKYIO AEATEIBHOCTD;

- UHTEpEC K Pa3IMYHbIM cdepam
npodeccroHaIbHON eATEeTHHOCTH.

OBnajeHne yHUBEPCAIBHBIMU PETYISTUBHBIMU
NEUCTBUSIMU:
a)CaMOOpTaHU3aLIUS:

- CaMOCTOSITEJILHO OCYIIECTBIATh IMO3HABATEIIBHYIO
JEeSTeNbHOCTD, BBISIBIATH MPOOJIEMBI, CTAaBUThH U
dbopMyIHpoBaTh COOCTBEHHBIE 3a7aud B
00pa3oBaTenbHON NIEATEIBHOCTH U KU3HEHHBIX
CUTyaIusIX;

- CaMOCTOATEJIbHO COCTABJIATH IUIAH DPELICHUS
MPOOJIEMBI C YUETOM HMEIOITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEINOYTCHHIA;

- JIaBaTh OILIEHKY HOBBIM CHUTYAIUsIM; CIIOCOOCTBOBATh
(GhOpMUPOBAHUIO U TIPOSBICHUIO IIUPOKOW IPYTUINH B
pPa3HBIX 00JACTSIX 3HAHWM, TTOCTOSTHHO TOBBIIIATH CBOM
00pa3oBaTeNIbHbIM U KYJIbTYPHBIH

YMETH OIICPUPOBATH ITOHATUAMU: MHOTI'OI'PaHHUK, CCHCHUC

MHOTOIpaHHUKa, Ky0, Mapajuiesienuie]], Mpu3Ma, IupamMua,
(urypa u NoBepXHOCTb BpallleHUs, IIMIMHAP, KOHYC, LIap,
chepa, ceueHus (HUTYpPBI BpaIICHHs, TUIOCKOCTH,
Kacaromascs cepsl, HWIMHAPA, KOHYCa, TUIOMIAIb
[MOBEPXHOCTH TMHPAMHUIbI, TIPU3MBI, KOHYCA, [IMJIHHIPA,
riomaas chepsl, 00beM Kyda, MPSIMOYTOIBHOTO
MapayieNenuIieia, MMPaMuIbl, IPU3MBI, HWIMHAPA, KOHYCa,
[1apa; yMeHHEe N300pakaTb MHOTOTPAHHUKH U TIOBEPXHOCTH
BpallleHUs, UX CEUCHHs] OT PYKH, C MOMOIIBIO0 YEPTEKHBIX
MHCTPYMCHTOB MW 3JICKTPOHHBIX CPEACTB, YMCHUC
[pacro3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHHE
[paCrmio3HaBaTh NpPaBUJIbHBIC MHOT'OI'DAHHUKH

- YMEHHE ONepUpOBaTh MOHATHIMU: rpad, CBA3HBIN rpad,

JIepeBo, LUK, Ipad Ha MJIOCKOCTH; YMEHHUE 3aJaBaTb U
OMNHUCHIBAaTh Ipadbl pa3IMUYHBIMU CIIOCOOAMH; HMCIOIb30BATh
rpadbl IpH pelIeHnH 33/1a4;

YMETh ONEPUPOBATH IOHATUSIMHU: CpPEIHEE
apudmMeTnyeckoe, MeraHa, Hauboubllee U HauMeHbIlee
3HA4YEeHMs, pa3Max, AUCIEPCHUs, CTaHAAPTHOE OTKIOHEHHE
YHUCIIOBOTO Habopa; yMeHHe H3BJEKaTh, HHTEPIPETUPOBAThH
UH(pOPMALUIO, MPEICTaBICHHYIO B TabIuIax, Ha
Juarpammax, rpaukax, oTpakarollylo CBOMCTBa peanbHbIX
IPOLIECCOB M SIBJIICHH; MPEACTaBIIsATh HHOPMALIUIO C
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YPOBEHB;
0) CaMOKOHTPOJIb:
BbIOOpa BEPHOT'0 pelieHus;

- yMETh OIEHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATH
pelieHuss MO0  HUX  CHIDKEHHUIO; B) SMOIMOHAIBHBIN
UHTEIUICKT, MPEANOIAraloid cOPMUPOBAHHOCTb:
BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIICHUE K
JOCTHKCHHUIO TSI U YCIEeXY, ONTHMH3M,
WHUIIMATUBHOCTb, YMEHHUE JIEHCTBOBATH, UCXOJS W3
CBOHX BO3MOKHOCTEH;

- DMIIaTUH, BKIIIOYAOIIEH CIOCOOHOCTh MOHUMATh
OMOILIMOHATILHOE COCTOSIHHE JPYTHX, YIUTHIBATh €0 TIPU
OCYIIECTBJICHUH KOMMYHUKAIIUU, CIOCOOHOCTh K
COUYYBCTBHIO u COIIEPEIKUBAHUIO;
COLIMATIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTpaMBaTh OTHOIICHHS C JIPYTHMH JFOJbMH,
3a00TUTHCS, TPOSBIATH CAaMOOMPEACIICHUIO;

-OBJIaJICHUE HABBIKAMH yUEOHO-HCCIIETI0BATEIILCKOM,
MPOEKTHOW U COLUAIBHOM JIeSTEIIbHOCTH;

HCIIOJIb30BAaTh MPUCMBI pe(bJ'IeKCI/II/I AJI1 OUCHKU CHUTYyaluu,

MOMOIIBIO TaOJUI] U AWArpaMM; HCCICIOBAThH
CTaTUCTHYECKHE JaHHBIC, B TOM YHUCIIE C MPUMEHCHUEM
rpauIecKiX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

- yYMEThb ONEpPHPOBATH MOHSATHSIMHU: MPSIMOYTOJIbHAS

CHUCTeMa KOOpPJIWHAT, KOOPJAWHATHI TOYKH, BEKTOD,

KOOPJWHATBI BEKTOpA, CKAISIPHOE MPOU3BEICHUE, YTOJI

MEXTy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE

BEKTOpa Ha YMCIIO; HAXOIUTh C MOMOIIBI0 M3YYCHHBIX

(bopMysT KOOpIMHATHI CEpeMHBI OTPE3Ka, PacCTOSHUE

MEXTy ABYMSI TOUKAMHU;

- YMETh ONEPUPOBATH MIOHATHSAMU: pallMOHATBHAS (DYHKITHUS,
noKasaresbHas PyHKIHsI, CTelIeHHAas: QyHKIINS,
norapupmMudeckast QyHKIUs, TPUTOHOMETPHUECKUE
¢byHKMM, oOpaTHbIE GYHKINN; YMEHHE CTPOUTH rpaduKu
U3YYCHHBIX (DYHKIWH, HCIIOIL30BaTh TPadUKH IPU
U3yUYCHHUH TPOLIECCOB M 3aBUCUMOCTEH, PU PEIICHUN
3a/1a4 U3 IPYruX yUYeOHBIX MPEIMETOB U 3a1a4 U3
peabHOM KU3HH; BEIpaXKaTh GopMysiaMu 3aBUCHUMOCTH
MEX/Ty BEIIMIMHAMU;

[1K 2.3. ITpousBoauth
maGopaTopHbIe
MCCIICIOBAHMSI KAYeCTBA U
0€30I1aCHOCTH
mo1y(haOpUKaToOB U TOTOBBIX
[IPO/IYKTOB B Ipoliecce
[IPOU3BOJCTBA MOJIOYHOU
POTYKITHH.

B o06ytacTé TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATHYECKOTO TIOBEICHUS;

- CITIOCOOHOCTH OIIEHUBATh CUTYAIIUIO U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH HA MOPATBHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OBnajieHe YHUBEPCATbHBIMU KOMMYHHUKATUBHBIMU
IEHCTBUSIMU:

a) OOITIEHHE: - OCYIIECTBIATH KOMMYHHUKAITMH BO BCEX
chepax KU3HU; - paclO3HABaTh HEBEPOAIbHBIC CPEICTBA
OOIICHMS, TOHUMATh 3HAYCHUE COITUATBHBIX 3HAKOB,

- YMCTb OIICPpHUPOBATH NOHATUAMM: TOYKA, ITpsAMasi, IJIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIMBAIOIIHECS
[IpsIMBIE, TAPAIIEIBHOCTD U MEPIEHAUKYIIAPHOCTD NPSIMBIX U
[JIOCKOCTEH, yrosl MeXKAy MPSMBIMU, YTOJI MEXIY IPSIMOM 1
[JIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHU J0 MIIOCKOCTH, PACCTOSTHUE MEXY MPSIMbIMH,
paccTosIHUE MEXAY IIOCKOCTSIMH;

- YMETh UCIIOJIb30BaTh MPH PELLICHUM 3ajay U3yUeHHbIE (DaKThI
1 TCOPEMBI INITAHUMCETPUH, YMCHUE OLICHUBATH Pa3MEPhbL
00BEKTOB OKPYKAIOIIEro MUpa

- YMCTb p€lIaTb TCKCTOBLBIC 3a/1a41 Pa3HBIX TUIIOB (B TOM
IUCJIC HA MMPOLCHTHI, JOJIH 1 4YaCTHU, HA ABUIKCHUC, pa60Ty,
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[pacrio3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYaAIMi U
CMSTr4aTh KOH(IUKTHL;

- pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C
VICII0JIb30BAaHUEM SI3bIKOBBIX cpeacTB OBIaficHNe
YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JA€HCTBUSAMMU:

0) COBMECTHAs JESITEIbHOCTb: - IOHUMATh U UCIIOJIb30BaTh
peuMylecTBa KOMaHHON U HHAWBUYalIbHOM padoThI,

- IPUHUMATD L[EJIM COBMECTHOH 1€ TEIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
TOCTM>KEHHIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiIaTh
[POJI C YYETOM MHEHHI y4aCTHUKOB 00CYKJ1aTh
[pe3yJIbTaThl COBMECTHON padOThI; - KOOPIAUHUPOBATH U
BBINOJIHATH PAOOTY B YCIOBUSX PEATbHOT0, BUPTYAJILHOTO U
KOMOWHUPOBAaHHOT'O B3aUMOJCHCTBUS;

- OCYILECTBJIATh TIO3UTUBHOE CTPATETUUECKOE [TOBE/ICHHUE B
Pa3JINYHBIX CUTYalMSX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh NHUIIUATUBHBIM.

OBnazsieHre YHUBEPCAIbHBIMU PETYJISATUBHBIMU
EHCTBUSAMU: B) IPUHATHE C€0S U IPYTUX JTIOACH: -
[IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX JII0AeH IpU
QHAJIN3€E PE3YJIBTATOB JEATENBHOCTH; - IPU3HABAThH CBOE
[paBO U MIPABO JIPYTUX JIIOAEH Ha OMINOKHY;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3ULUU
IPyroro 4ejoBeKa

CTOMMOCTB TOBApOB M YCIYT, HAJIOTH, 331a4H U3 001aCTH
YIIpaBJICHUS JINYHBIMH U CEMEHHBIME (prHAHCAMN);
COCTABJIATh BBIPAYKECHHUSI, yPABHEHUs, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBMIO 33/1a4H, UCCIIEIOBATH ITOJIyYEHHOE
[pellIeHre U OLIEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;
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2. CTpyKTYypa U cofepxaHue 001eo0pa3oBaTe/IbHOH IUCHUIIIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Buna yueOHoii padboThI Oo0bem B
yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl JUCHHUILINHBI 202
B T.4. B (popMe NPAKTHYECKOH MOATOTOBKHU 32
OcHoOBHOE cojIepKaHue 190
B 1.u.:
Teopernueckoe oOydeHue 114
[TpakTrueckue 3aHATHS 76
IIpodeccuonanbHO-OPUEHTUPOBAHHOE CO/lep:KaHMe (coaep:KaHue 32
NMPHUKJIATHOT0 MOIYJIA)
B 1.u.:
Teoperndeckoe oOydeHue -
[TpakTrueckue 3aHsATHS 76
NuauBuayaabHbIH POEKT (1a/HeT) HET
KoncyabTanuu 8
IIpomeskyTouHas arrecTanus (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

Conep:xanue yueOHOro Matepuasia (0CHOBHOE U PO ecCHOHAIBHO

B ToM uncie B

HaumeHoBaHue pa3jiesioB u . Oo0bem dopme dopmMupyemblie
Tem OPHEHTHPOBAaHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM aacos | mpakTmaeckoii | KoMmeTeHmHH
MOAYJIb (IIPH HAJTUYMH)
MOArOTOBKH
1 2 3 4 5
OCHOBHOe co/Iep;KaHue
1 cemecTp
Pa3jen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 15
Tema 1.1. Coneprxkanue y4eOHOro Marepuaa 2
Hens u 3amaunm mMaTeMaTuUKU 1. Ienp 1 3a1a4n MaTeMaTHKU IIPU OCBOEHUH clielnaibHOCTU. ba3zoBbie 3HaHUs
npu OCBOEHUH U yMEHHS 10 MaTeMaTuke B Npo(ecCHOHATBbHOM M B MOBCEIHEBHOMN 1
CHEIHAIbHOCTH. NesTeIbHOCTH. MHOXECTBO, OIEpaldd HajJ MHOXKECTBaMH, AHarpamMMbl
MHoXxecTBa U JIOTHUKA Dilnepa-BenHa.
2. Hcnonp3oBaHWE TEOPETHKO-MHOXKECTBEHHOTO armmapara Jjisl OIHCaHUs OK-01. OK-02
pEaIbHBIX MPOLIECCOB U SIBICHUN B MPO(EecCHOHANBHON AeATeIbHOCTH, MPU 1 OK-O3’ OK-0 4'
pELIeHUH 3aJa4 U3 IPYTUX AUCLMILINH ’ ’
Tema 1.2. Coneprkanue ydeOHOro MaTepuania 2 OK-%SI’{_%I;-O&
Hucna v BBIYUCIEHUS 3. Harypampuble u mensie uucna. [Ipu3HAaKM JETUMOCTH TENBIX YHCEI. K 1.1
Parnmonanbhele yucna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, MPOLEHTHI, 1
OecKOHEUYHbIE NEepUOANYECKHE ApoOU. ApHPMEeTHUEeCKHe ONepanuu C
panMoHaIbHBIMU YHCIIAMH, TPe0Opa30BaHuUs UUCIOBBIX BHIPAKECHUH.
4. Ilpaxrtuyeckoe 3ansaTue 1. JleiicTBurenbHble uucia. PanuoHanbHble U
uppalnroHaibHble Yyncia. ApupMeTuyecKre ornepanuu ¢ AeHCTBUTEIbHBIMU 1
yucaamu. [IpubnnxEHHble BEIYMCIECHUS, IPABUIa OKPYTJIEHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BEIUUCICHUN
Tewma 1.3. Coneprkanue y4eOHOro MaTepuana 3
Tox1ecTBa U TOXKACCTBEHHBIE 5. ToxnectBa U TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpPaBHEHHE, KOPEHb
npeoOpazoBaHus YpaBHEHMUS, ypaBHeHus. HepaBeHCTBO, pelleHHME HEpaBeHCTBA. MeETOJ HHTEPBAJIOB. 1
HEPABEHCTBA U UX CUCTEMBI Pemenue nenbix u IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.
6. IlpuMeHeHWe ypaBHEHUH W HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a/1aq
U 3a7a4 U3 Pa3IUYHBIX OOJIacTe HAyKH M peabHOU kHu3HU. CHCTEMBI U 1

COBOKYITHOCTH pPallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPaBCHCTB.

18




7. Ilpaktuuyeckoe 3ausitue 2. CHUCTeMBbI JTHUHEWHBIX ypaBHEHUU. Pemenue

IIPUKJIAIHBIX 33]1a4 C IOMOIIIbIO CUCTEMBI JIMHENHBIX YpaBHEHUM 1
Tema 1.4. IIpogeccnonanbHO OPHEHTHPOBAHHOE COJAepPKaHUe (Colep:KaHNe NPHKJIATHOIO 2
[IponieHTHBIE BBIYMCIICHUS | MOXYJISI)
B npodeccuoHaIbHBIX 8. IIpaxrtuueckoe 3ansTue 3. [[pumenenue apo0eit U MPOLEHTOB [T PELICHUS 1
3aziauax NPUKIAAHBIX 33Ja4 U3 pa3jIM4yHbIX OTpacield 3HaHUM U peaNbHOM KU3HU.
[TpubnuxEHHbIC BBIYMCICHUSA, MPaBHJIA OKPYTJICHHUS, MPHUKHUIKA U OIECHKA
pe3yJbTaTa BBIYMCICHUH.
9. IpaxkTtuueckoe 3aunsitue 4. PasHbple CHOCOOBI BBIYMCIEHUS MPOLIEHTOB. 1
IIponieHTHBIE BBIUMCICHHUS B HPOQEecCHOHANbHBIX 3afauyax. lIpumeHeHue
YpPaBHEHUI U HEPABEHCTB K PELICHHIO MAaTEMaTHYECKHX 3ajad U 3aJady U3
pa3nuyHbIX 001acTell HAyKH U pealbHOM KU3HU
Tema 1.5. Conepxanne yaeOHOro Marepuaa 2
[TocnenoBarenbHOCTH 10. ITocnenoBaTenbHOCTH, Coco0bl 3aaHus [10CTIe10BATEIbHOCTEH. 1
U IIPOTPECCUU MOHOTOHHBIE TOCIIEIOBATEIBLHOCTH. ApupMeTHYECKasi U TeOMETpHUYECKas
nporpeccuu. beckoneuHo yObIBaro1as reoMeTpudeckas Iporpeccus.
11. IpakTnueckoe 3anatue S. Cymma OeckoHeyHO  yObIBaroIIeH 1
F€OMETPUYECKOM  IIPOTPECCHM. @opMyna  CIOXKHBIX  IPOLEHTOB.
Vcnonb30BaHue MpPOrpeccuy Ui PelIeHHs pealibHbIX 3a]lad MPUKIATHOTO
Xapakrepa
Tewma 1.6. Coneprkanne y4eOHOro Matepuana 2
@yHKIUYU U TpapUKU 12. ®ynkuus, cnocobsl 3amanus  QyHkuuu. I['paduk  dynxum. B3aumuo 1
oOpaTHbIe PYHKIIMH.
13. IIpakTnyeckoe 3anATHE 6. OOIACTD ONpPENENEHUS U MHOXKECTBO 3HAUCHUM 1
¢ynkuuu. Hymu ¢ynkumu. IlpomexxyTku 3HakonocTtosHCTBA. YETHBIE U
HeuETHbIE PYHKLIUU
Tema 1.7. Coneprxkanne yd4eOHOro MaTepuana 2
BxoaHoi1 KOHTPOIIb 14. Beruucnenus u npeoOpazoBaHus. YpaBHeHUs U HepaBeHcTBa. [Iporpeccun. 1
OyHKIMH U TpadUKH
15. KonTposabHasi padota nmo pasaeay 1 1
Pa3nes 2. Ctenenn n kopuu. CreneHHasi, NokasarejibHasi H Jiorapupmuyeckas QyHKIHA 29
OK-01, OK-02,
Tema 2.1. Conepxanue yueOHOro MaTepuasa 2 OK-03, OK-04,
16. ApudmeTrnaeckuit KOpeHb HATYPAITBLHON CTEIICHH. 1 OK-05,
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Apudmerndeckuii KopeHb n— 17. IlpakTnuyeckoe 3ausitue 7. /lefictBus ¢ apuMEeTHICCKUMU KOPHSIMH N—OH 1
O CTENIEHU CTEIIEHU
Tema 2.2. Coneprkanue y4eOHOro MaTepuasia 3
Crenenu. CrannaprHas 18. Crenenpr ¢ wenbiM  mokasateneM. CrangaptHas — Qopma  3amucu 1
bopma 3alKCcH JEHCTBUTENILHOTO YKCIA.
JEUCTBUTEIILHOIO YMCIIa 19. Ucnonb3oBanre moAXosmIeH (opMbl 3aMUCH TEHCTBUTEIBHBIX YHCEI IS 1
peleHysl MPaKTUYECKUX 3a1a4 U IPEJCTaBICHUS JaHHBIX.
20. IpakTuueckoe 3anaTHe 8. CTemeHb C pPaMOHAIBHBIM IIOKA3aTEJIEM. 1
CgoiictBa ctenenu. [IpeoOpazoBanue BhIpaKEHUM, COACPIKAIIUX CTCTICHU C
paloHaIbHBIM IOKA3aTeIEM
Tema 2.3. Coneprkanue y4eOHOro MaTepuania 2
Crenennast GyHKIUs 21. Crenennas (QpyHKIUS C HATypaJIbHBIM U IENBIM Moka3aTeneM. E€ cBolicTBa u 1
rpaduk.
22. CpoiicTBa ¥ rpadK KOPHsSI N-0 CTETICHU 1
Tema 2.4. Copepxanue yaeOHOro MaTepuaa 2
HppaunoHanbHble ypaBHEHUS 23. IlpakTuueckoe 3ansitue 9. PemieHue uppanMoOHAIBHBIX YpaBHEHUH W 1
U HEpaBEHCTBA HEPABEHCTB
24. Ilpaktuueckoe 3ansatue 10. PemeHne wuppanmoHaNbHBIX ypaBHEHUH U 1
HEPAaBEHCTB
Tema 2.5. Conepxanue yueOHOro MaTepuasa 2
[IpumeHeHne CBOMCTB 25. Ucnonp30BaHrEe CBOWCTB CTETIEHHOW (DYHKIMH MPH PEIICHUH YPaBHEHUH U 1
CTENeHHON (PYHKIUU HEPaBEHCTB
26. KonTpoabHasi padota no temam 2.1 - 2.4 pa3nena 2 1
Tewma 2.6. Coneprxkanne ydeOHOro MaTepuana 2
IToxa3aTenbHas byHKIM, 27. Iloka3aTenbHast pyHKIUS, €€ cBOMCTBA U rpaduk 1
ee CBOHCTBA 28. llpaxktuueckoe 3ansitne 11. IlokazarenbHas ¢yHKIMsA, e€ cBOiicTBa U 1
rpaduk
Tema 2.7. Conepxanue yueOHOro MaTepuasa 2
[ToxazarenbHbIE YpaBHEHUS 29. lNoka3aTenbHbIC YPaBHEHUS M HEPABEHCTBA 1
1 HCPaBCHCTBA 30. MpakTHueckoe 3ansitue 12. [TokazarenbHble ypaBHCHUS 1 HEPABCHCTBA 1
Tema 2.8. Conepxanue yueOHOro MaTepuasa 2
[Ipumenenue CBOMCTB 31. IlpakTuueckoe 3aHsitue 13. PemeHuwe moOKa3aTeNbHBIX ypaBHEHUU W 1
noKa3aTeabHOl QyHKINH MOKa3aTeJIbHbIX HEPABEHCTB
32. KonTpoabHasi pa6oTa no temam 2.6 - 2.7 pa3nena 2 1

OK-06,
OK-07,
IIK 2.3
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Tema 2.9. Coneprxkanue y4eOHOro MaTepuasia 2

Jlorapudm 4ucia. 33. Jlorapudm uucna. JlecATHYHBIN U HATYpAIbHBINA JOTapH(pMbI 1

HecaTuanblit 34. MpakTuueckoe 3anstue 14. Jlorapupm urcia. J[eCATHIHBIN 1 HATYPATBHBIN

U HaTypaJIbHBIN JIOTapr(pMbI OTapHAMET

Tema 2.10. Copepxanne yaeOHOro MaTepuana 2

CgoiictBa JiorapudmMoB 35. IIpeoOpa3zoBaHne BeIpaXXKEHUH, COEPIKAINX JTOrapH(PMBbI 1

36. IIpakTuuyeckoe 3anaTue 15. [IpeoOpa3zoBaHue BBIpaKEHUH, COAEPIKALINX 1

JorapudMpl

Tema 2.11. Coneprkanue y4eOHOro MaTepuasa 2

Jlorapudmuueckas ¢GyHKIuS, 37. Jlorapudmuueckasi pyHkmmsi, e€ cBoiicTBa U rpaduk 1

€€ CBOMCTBa 38. IlpakTuueckoe 3anusitue 16. Jlorapudmudeckas ¢yHkums, e€ CBOHWCTBA U 1
rpaduk

Tema 2.12. Copep:xanue yueOHOTo MaTepuana 2

Jlorapudpmuyeckue 39. Jlorapudmuieckre ypaBHCHHsI 1 HEPABSHCTBA 1

YPaBHCHHS W HCPABCHCTBA 40. IIpakTHyeckoe 3ansaTHe 17. JlorapudMudeckue ypaBHEHHs 1 HEPAaBEHCTBA 1

Tema 2.13. IIpodeccnonanbHO OPUEHTHPOBAHHOE COlepP:KaHUe (COAep:KaHue PUKJIIATHOTO 2

Jlorapu¢msl B TpUpone U | MOAYJIsA)

TEXHUKE 41. lIpakTuyeckoe 3ansatue 18. [Ipumenenue norapudma. Micropust pa3Butus 1
MatemaTuku. Jlorapudmuueckas cnupanb B npupoae. Ee maremarnueckue
CBOMCTBA.

42. TllpakTuyeckoe 3anHsitue 19. lcnonwp3zoBanue rpadukoB GYHKIUH IS 1

UCCIIEIOBAaHMsI TIPOLIECCOB M 3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT IPH
pELIeHUH 3a]a4 U3 pa3INuHbIX o01acTel HAyKH U pealibHOM JKU3HU

Tema 2.14. Conepxanue yueOHOro MaTepuasa 2

[IpumeHeHne 43. lpakTuyeckoe 3ansaTHe 20. Pemenue norapuMuyecKux ypaBHEHHHA U 1

JOrapu(MoOB K  PpEIICHUIO HEPaBEHCTB

3a1a4 44. KouTpoJabHasi pabora o temam 2.9 - 2.12 pazaea 2 1

Pasnen 3 IlpsaivMble U NJIOCKOCTH B MPOCTPAHCTBE 17

Tema 3.1. Conepxanue yueOHOro MaTepuasa 2

[ToBTOpEHME TIIIAHUMETPUMN. 45. OcHoBHbIE GUTYpHI, (HaKTHl U T€OpeMbl MIaHUMETpUu. OCHOBHbBIE MOHSTHUS

OcHOBHBIE MOHSATHUS crepeoMeTpuu. Touka, npsimasi, IIOCKOCTh, TPOCTPAHCTBO.

CTEpEOMETpUH 46. IpakTuyeckoe 3anatue 21. [ToHsTHe 00 aKCHOMATHYECKOM IOCTPOCHHU OK-01, OK-02,
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX OK- 03: OK-04.

Tema 3.2. Conepxanue yueOHOro MaTepuasa 5
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[IpsiMbIe ¥ TUIOCKOCTH 47. B3auMHOE pacmoJIOKEHHE TPSAMBIX B TPOCTPAHCTBE: IEPECEKAIONTUECs, 1
B IIPOCTPAHCTBE. IapajuleJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE.
[lapannensHOCTs  MPSIMBIX, 48. TlapamienbHOCTh MPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapauleNbHbIC 1
IPSIMO¥ n IUIOCKOCTH, IIPsIMBIE B IPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX MPSAMBIX, [1apaUICIbHOCTD
IJIOCKOCTEH MPSMOU U TIIOCKOCTH.
49. Vripl C COHamlpaBI€HHBIMH CTOPOHAMH, Yrojd MEXIYy MpsIMBIMH B 1
IIPOCTPAHCTBE.
50. [TapamienbHOCTh  IUIOCKOCTEM:  IHapajiesibHble  IUIOCKOCTH, CBOWMCTBA 1
MapaJuIECIbHBIX IIIOCKOCTEM.
51. IpakTuuyeckoe 3ausaTue 22. [Ipocreiinme npocTpaHCTBEHHbIE (PUTYpHI HA 1
IUIOCKOCTH: TETPa3p, Ky0O, napajiesienunel, IOCTPOSHUE CeUeHU
Tewma 3.3. Copepxanne yaeOHOro Marepuaa 2
[TepieH UKy ISIPHOCTD 52. [leprieHANKYISIPHOCTH NPSMON M IJIOCKOCTH: MEPIEHANKYIISIPHBIC TTPSIMBIC B
IPSIMBIX MIPOCTPAHCTBE, MPSMbIE MapaJIeNIbHbIE U MEPIEHANKYIISIPHBIE K MIJIOCKOCTH, 1
U TUIOCKOCTEN MIPU3HAK MEPHEHAUKYISPHOCTH MPSMON M IUIOCKOCTH, TEOpEMa O IPSIMOM
NEPIEHIUKYJSIPHOM IJIOCKOCTU
53. lIpakTuueckoe 3auaTue 23. [lepneHaNKYIAPHOCTS MPSIMON M TUIOCKOCTH:
NEPIEHIUKYJISIPHBIE NPSAMBIE B NPOCTPAHCTBE, NpPSMbIC IAPAJUICIbHBIE U 1
MEPIEHIUKYIISIPHBIE K IUIOCKOCTH, MIPU3HAK MEPIEHAUKYISIPHOCTH IPIMON U
IJIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYIISIPHOM INIOCKOCTU
Tewma 3.4. Coneprkanne ydeOHOro MaTepuana 4
Yriel  Mexay ~— NpsSMBIMU 54. Yrabl B MPOCTPAHCTBE: YroJl MEXIY NPSAMOM U IIIOCKOCTBIO, BYTPAaHHBIN 1
U IIOCKOCTSMU YIOJl, JIAHEWHBINA yTrOJ IBYTPAHHOIO YIJIA.
55. [leprieHAMKYJIslp M HAKIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH, MPOEKIHSI (PUTYphI HA MIIIOCKOCTb.
56. [leprneHAUKYISPHOCTh IJIOCKOCTEH: NPU3HAK HEPHEHIUKYJISIPHOCTH IBYX 1
IIJIOCKOCTEM.
57. Teopema o TpEX NMEPHEHIUKYISIPAX 1
Tema 3.5. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAEPKAHUE (COAepP:KaHUe NPUKJIATHOIO 2
[Ipsimble u TUIOCKOCTH MOJLYJIst)
B [IPAKTHUYECKHUX 3a/1a4ax 58. [IpakTuueckoe 3ansitue 24. PacronokeHWe MPSMBIX W TUIOCKOCTEH B 1
OKpY2KarolleM MUpe (Ipupojie, UICKYCCTBE, apXUTEKTYPE, TEXHUKE).
59. lIpakTuueckoe 3ansiTue 25. Penenne mpakTHKO-OPHEHTUPOBAHHBIX 33124 1
Tewma 3.6. Coneprxkanne y4eOHOr0o MaTeprana 2

OK-05, OK-06,
OK-07
IIK 1.1
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OcHOBHBIE 60. BzauMHOe pacronokeHue TpsAMBIX U TUIOCKOCTEd B IPOCTPAHCTBE. 1
MPOCTPAHCTBEHHBIE (PUTYPBI [ToctpoeHue ceueHui
Y UX B3aHMOPACIIOJI0KEHUE 61. KontposibHasi padora nmo pasaeiay 3 1
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 11
Tema 4.1. Coneprxkanue y4eOHOro MaTepuasa 3
BexkTopel B mpocTpaHCTBe. 62. BexTop Ha III0CKOCTH | B MpocTpaHcTBe. CI0XKeHNEe U BEBIUUTAHNE BEKTOPOB. 1
JleiicTBHs ¢ BEKTOpaMu YMHOXXEHHE BeKTopa Ha 4ucio. PazjoxkeHue BekTopa MO TpEM
HEKOMIUIAHAPHBIM BEKTOPAM.
63. [IpaBuio mapamienenumnesa. 1
64. IIpakTuuyeckoe 3aHaTHe 26. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHHUEM 1
MIpaBWJI JCHCTBHI ¢ BEKTOpaMU
Tema 4.2. Coneprxkanue y4eOHOro MaTepuania 3
Koopaunatsl B mpocTpaHCTBe. 65. [IpsiMoyronpHast cucTeMa KOOPAWHAT B pocTpaHcTBe. KoopaumHATE BEKTOPA. 1
Hpocreiimue 3a/a4u 66. IIpocreiimue 3agauu B koopanHatax. CkajasipHOE MPOU3BECHHE BEKTOPOB. 1
B KOOpAnHaTax 67. Yrom Mexmy BeKTOpaMd. BBIUHCIIEHHE YIJIOB MEXIy TPSMBIMH U 1
wiockocTsMU.  KoOpAWHATHO-BEKTOPHBIA ~ METOJ ~ HpU  PEIICHUU
reOMETPUYECKUX 3a/1a4
Tema 4.3. HpO(l)eCCI/IOHanILHO OPHEHTHPOBAHHOE COJep:KaHue (CoAdep:KaHue MPUKJIIATHOTO 3 OK-01, OK-02,
[IpaKTUKO-OpHEHTUPOBAHHEIE | MOLYJIsI) 8&:82’ 8%:82'
3aJaud  Ha  KOOPIMHATHOU 68. KoopanHaTHas MIIOCKOCTb. 1 OI’(-O7 ’
IJIIOCKOCTH 69. IlpakTuyeckoe 3ansaTue 27. BpUnCIeHHE PACCTOSHUN W TJIOMIAAEH Ha 1 K 1.1
KOOPJIMHATHOM IJIOCKOCTH.
70. IIpakTHyeckoe 3ansitue 28. KosnyecTBEHHBIE pacyeThl 1
Tema 4.4. Copep:xanue yueOHOT0 MaTepHana 2
Pemenne 3a71a4 Ha 71. lpakTuueckoe 3ausaTHe 29. KoopIMHATHO-BEKTOPHBIN METO/T ITPH PEIICHUN
KOOPJIMHAThI reoMeTpHuecKuX 3ajiau. Perenne 3a1a4, CBI3aHHBIX C IPUMEHEHUEM ITPABUI 1
Y BEKTOPBI NeHCTBUM ¢ BEeKTOpaMu. 3aJjau IUIAHUMETPUH U CTEPEOMETPUHU U METOJIbI X
peleHus
72. KontpoabHasi padoTa 1o pasaeiy 1
Pa3neua 5. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHkuuu 19
Tema 5.1. Conepxanue yueOHOro MaTepuasa 2 OK-01, OK-
OCHOBBI TPUTOHOMETPUHU 73. CuHyC, KOCUHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, 1 04, OK-05,

APKTAHI'CHC YU CJIOBOI'0 aprymMeEHTaA.
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74. TpuroHomeTpuueckasi OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIMH YHCIOBOTO apryMeHTa
Tema 5.2. Coneprkanue y4eOHOro MaTepuasia 2
OcHoBHbIE 75. IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU. OcHoBHbIE 1
TPUTOHOMETPUUYECKHE TPUTOHOMETPHUYECKUE (POPMYJIBI
TOX/ICCTBA 76. llpaxktuueckoe 3ausitue 30. IIpeoOpazoBaHMe TPUTOHOMETPUUYECKHX 1
BbIpakeHUIl. OCHOBHbIE TPUTOHOMETpUYECKHE (HOPMYIIbI
Bcero yacoB 3a ceMecTp, M3 HUX 76
Teoperuyeckne 3aHATHS 46
IIpakTHyecKue 3aHATHSA 30
CamocrosiTesibHAas padoTa 00y4alOIMXCS -
KoucyabTanuu 4
2 cemecTp
Tema 5.3. Copnepkanue yueOHOro MaTepuasa 2
[lepuonuueckue  QyHKIUH. 77. ®ynkuus. Ilepuogmueckue ynkiun. TpuroHomerpuieckne (yHKIHUU, UX 1
Tpuronomerpuyeckue CBOWCTBA U IrpaMKu
Gynkunu 78. ®ynkuus. Ilepumogmueckue ynkimu. TpuroHoMmerpuieckne (yHKIHUU, UX 1
CBOWCTBA U IrpaMKu
Tema 5.4. Copnepkanue yueOHOro MaTepuasa 2
[IpeobpazoBanmne rTpaduKoB 79. Cxxatue U pacTsHKkeHHe rpaiKOB TPUTOHOMETPUICCKHIX (DYHKITUH. 1
TPUTOHOMETPUUECKHUX 80. IIpakTHyeckoe 3aHATHE 31 IIpeoOpasoBanue rpapuKoB 1
QyHKumii TPUTOHOMETPUUECKHUX (QYHKIUI
Tewma 5.5. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COAEPKaHHE (COepKaHNe NPHKJIATHOTO 2
Ornucanue MOLYJIs1)
POM3BOJICTBEHHBIX 81. IIpakTuyeckoe 3ausTHe 32. Vcronb30BaHNe CBOWCTB TPUTOHOMETPUUYECKHX 1
IIPOLECCOB  C  IIOMOLIBIO GbyHKIMHI B IpodecCHOHANbHBIX 3a/1a4ax.
rpaduxoB GyHKIMH 82. llpakTuueckoe 3anaTHe 33. lcmonb3oBaHue rpadukoB QyHKIUH a7 1
HCCIIEIOBaHMs MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT IPU
peLIeHUH 33]1a4 U3 APYTHX YUeOHBIX JUCHUIUIMH M peabHOMN KU3HU
Tewma 5.6. Coneprkanne y4eOHOro MaTeprasa 2
Ob6patHsble 83. O6parnbie ¢dynkmuu. OOpaTHBIE TpUTOHOMETpHUecKue GyHKIMH. Mx 1
TPUTOHOMETPHUECKHE CBOMCTBA U IrpapUKu
ynxumn 84. O6patupie ¢dynkmun. OOpaTHBIE TpHUTOHOMeTpHUYeckue GyHKIHH. WX 1
CBOWCTBA U IrpaUKu
Tewma 5.7. Coneprxkanne y4eOHOr0o MaTeprana 2
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Tpuronomerpudeckue 85. IlpakTuueckoe 3ausiTue 34. PenieHne TpUroHOMETPUYECKUX YPAaBHEHUI 1
yYpaBHEHHUS 86. IlpakTuueckoe 3ansitue 35. Pemienne TPUroHOMETPUYECKUX YPaBHEHUH 1
Tewma 5.8. Coneprxkanne ydeOHOT0 MaTepurasia 2
Tpuronomerpuyeckue 87. Ilpumepsl TPUTOHOMETPUUYECKHE HEpaBEHCTBA. PemieHne mnpocTerimmx 1
HCPABCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM UHUCJIE C UCIIOJIIb30BAHUEM CBOMCTB
byHKIMI
88. llpakTuueckoe 3anaTue 36. [IprMepsl TPUTOHOMETPUYECKIE HEPABCHCTBA. 1
Pemenue nmpocTedlnMx TPUTOHOMETPUUECKUX HEPABEHCTB B TOM YHUCIE C
MCIOJIH30BAHUEM CBOMCTB (DYHKIMIA
Tewma 5.9. Coneprkanue y4eOHOro MaTepuasia 3
Pemenne 3a1a4 89. TpuroHoMmeTpuyecKre BbIpaXKEHUs], YpaBHEHMsI 1 HEpaBEeHCTBA 1
TPUTOHOMETPUU 90. lIpakTuyeckoe 3ansitue 37. TpUroHOMETpUUYECKIE BEIPAKCHUS, YPABHEHUS 1
U HepaBeHCTBA
91. KontposbHasi padoTa no pasieiay 5 1
Pa3nen 6. [IpousBognas GpyHKI UM, ee IPUMEHEHUE 20
Tema 6.1. MOHOTOHHOCTb Conepxanue yueOHOro MaTepuasa 2
GYHKIUH. DKCTPEMYyMBI 92. TIpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHHMYMBI 1
bynkuun. Toukn GhyHKIMH.
IKCTpEeMyMa 93. Hauboubiiee u HanMeHblee 3HaYeHHE (PYHKIUN Ha TPOMEKYTKE 1
Tema 6.2. Ilonarue Coneprxanue yueOHOro MaTepuasa 2
0 HETPEPBIBHOCTH (PYHKITHH 94. HenpepeiBHble PyHKIUH. MeTO MHTEPBAJIOB /ISl pEIICHUs] HEPABEHCTB 1
95. llpakTuueckoe 3ansitue 38. HenpepsiBHbIe (QyHKIIMU. MeTOJl HHTEPBAJIOB 1 OK-01, OK-
JUISL pEIICHUs] HEPaBEHCTB 04, OK-07
Tema 6.3. Copaepxxanue yueOHOro MaTepHania 2 K 1.1
[IpousBonHas pyHKIUU 96. [IpousBoaHas dyHkuuu. [Ipon3BOAHBIEC AIEMEHTAPHBIX (DYHKITHIA. 1 K-2.3
97. llpakTuueckoe 3anaTHe 39. DOPMYIIBI HAXOKIEHUS TPOU3BOHON CYyMMBI, 1
MIPOU3BEICHHUS M YaCTHOTO
Tewma 6.4. Coneprkanne y4eOHOro MaTepurana 2
I'eomeTrpuuecknit CMBICT 98. 'eomeTpHruecKuii CMBICI MPOU3BOAHON (YHKIMU — YTIOBOW KO3 (UIMEHT 1
IIPOU3BOJHOU KacaTenbHOU K rpaduky GyHKIMHU B TOUKE.
99. YpaBHeHue KacaTesbHOU K rpaduKy QyHKINH 1
Tema 6.5. IpodeccnoHanbHO OPUEHTHUPOBAHHOE COAEPKAHME (COAepP:KaHUe NPUKJIATHOIO 2

MOJLYJIst)
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dusngeckuit CMBICIT 100. INpakrtuyeckoe 3ausitue 40. Duzmyeckuid (MEXaHMUECKHI) CMBICT

MIPOU3BOAHOMN npou3BoAHON. IIpuMeHeHrne NPOU3BOMHOW JUIA ONPEACIICHUS CKOPOCTH

B npodeccuoHaNbHBIX mpolecca, 3a1aHHOr0 GopMyJIoi Ul rpaduKoM

3a1a4ax 101. HpakTtnyeckoe 3anaTHe 41. Dusznyecknii (MEXaHUYECKUH) CMBICH
npousBoaHOM. [IpumMeHeHHe NPOU3BOAHON MMl ONpeAesieHUusT CKOPOCTH
npoliecca, 3aIaHHOr0 GOpPMYIIOi Ml rpaduKomM

Tema 6.6. Coneprkanue y4eOHOro MaTepuasa

[IpuMeHeHne  IPOU3BOIHOM
K MCCIEIOBAHUIO (QYHKUUI

102. Bospacranue u yObIBaHME (YHKIMH, COOTBETCTBHE BO3pACTaHUS H
yObIBaHMsI QYHKIMH 3HAKY TPOU3BOTHOM.

Ha MOHOTOHHOCTh 1 103. IpakTnyeckoe 3ansaTHe 42. [IprMeHeHe TPONU3BOIHON K UCCIIETOBAHHIO
IKCTPEMYMBI (YHKUMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI.

Tema 6.7. Copepxanne yaeOHOro MaTepuaa

Hccnenosanue GbyHKIUI 104. Anroputm uccnenoBanus GyHKIUN U MOCTPOSHUS ee rpaduka ¢ MOMOIIBIO

U TIOCTpOEHHUE TpaPUKOB

MPOU3BOIHOM.

105. Ipakruueckoe 3ansatue 43. IlocTtpoeHue rpad)MKOB MHOTOUYJICHOB C
WCTIOJIH30BAHUEM allllapaTa MaTeMaTHYECKOTO aHaJIH3a.

Tema 6.8.

HauGonpmee u HaumeHsblee
3HayeHus  (QyHKOUM ~ Ha
OTpe3Ke

Copnepkannie y4eOHOro MaTepraia

106. HaxoxxneHne HawOONBIIET0 W HAWMMEHBIIETO 3HA4YCHHS (YHKIMH Ha
otpeske. [I[puMeHeHne MPON3BOTHON JIJIsl HAXOXKACHUS HAMITYUIIIETO PEIICHUS
B MPUKIAIHBIX 3a7a4ax, A OMpPEeNIeHUs CKOPOCTH MpoIlecca, 3a1aHHOTO
dhopmynoit wim rpagukom

107. IpakTtnyeckoe 3ansitue 44. HaxoxxaeHrne HauOOJIbIIET0 U HAMMEHBILIETO
3Ha4YeHus pyHKIH Ha oTpeske. [IprMeHeHne mpou3BOTHON TSI HAX 0K ICHHUS
HAWIYYIIero pelleHusl B IPUKIIAJHbIX 3a/la4ax, A ONpeAesIeHUs CKOPOCTH
mporecca, 3aIaHHOro (opMyJIOi WK rpaduKoM

Tema 6.9.

Haxoxxnenne onTuMaiabHOTO
pesyjibrata ¢ IIOMOLIBIO
MIPOU3BOIHOMN B
MPAKTUYECKUX 3a7a4ax

IIpogdeccnonaibHO OPHEHTHPOBAHHOE COAEPKaHNUE (COepPKAHME MPUKJIATHOTO
MOYJIs1)

108. IIpaktuueckoe 3ansTue 45. I[lpuxmagueie 3agaud, B TOM 4YHCIIE
COIMATTLHO-9KOHOMHYECKOTO W (DH3UYECKOTO XapakTepa, WX pelIeHUe
CpeJICTBAMHU MaTeMaTUYECKOTO aHaIn3a

109. INpaxkrtunyeckoe 3anatue 46. [IpuknamHple 3amadd, B TOM YHCIE
COLIMAJIbHO-9)KOHOMHUYECKOT0 M  (PU3MUYECKOro XapakTepa, HUX pelIeHHe
CpeICTBAMU MAaTEeMaTHYECKOTO aHAJIN3a

Coneprxkanne y4eOHOro MaTepraa
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Tema 6.10. Pemenne 3amau. 110. Ipakruyeckoe 3ausitue 47. JluddepeHmupoBanne  QyHKIUH. 1
[IpousBonHas ¢byHKIHY, HccnenoBanne QyHKIuii c momouipio npou3BoAgHON. HauGombimee wu
ee MpUMEHEeHHe HauMEHblIee 3Ha4eHUsl PYHKLIUU
111. KoutpoabHas padoTa no pasjaeiay 6 1
Pa3ien 7. MHOTOrpaHHUKH M TeJIa BpalieHust 31
Tema 7.1. 112. Conepskanue yueOHOTO MaTepuaia 1
MHororpaHHuKu 113. IloHATHE MHOIOrpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHUKA, 1
BBIITYKJIbIE M HEBBITYKJIbIE MHOTOTPAaHHHUKH; pa3BEPTKA MHOTOTPaHHHUKA
Tema 7.2. Copepxanne yueOHOro MaTepuana 2
[Tpuzma. ITpsamas 114. Tlpusma: n-yrojbHas NpU3Ma; I'PaHU U OCHOBAHMS INPU3MBI; HpsAMas U 1
U TIpaBUJIbHAS TIPU3MBI HAKJIOHHAsi MPU3MbI; OOKOBasi M MOJHAS MOBEPXHOCTH MPHU3MBL. DIIEMEHTHI
npusmsbl. [IpaBunbHas npusma
115. Ipakruyeckoe 3ansatue 48. Ilpusma: N-yroiapHas mnpusMa; TpaHd U 1
OCHOBAHHUsSI TPHU3MBI; MpsiMas W HAKJIOHHAS MPU3MBI; OOKOBask W IIOJHAsS
IOBEPXHOCTh IPU3MBbI. DeMeHThI pu3Msl. [lpaBuibHas npuzma
Tema 7.3. Conepxanne yaeOHOro Marepuaa 2
[Tapannenenunen, Kyo 116. Ilpakruyeckoe 3ausitue 49. Ilapamnenenunen, TPSIMOYTOJbHBIN 1
napajuienenunes u ero cBoiictsa. Ky6. Ceuenue kyba, napamuienenumnena
117. Tlapamnenenunes, NpsSMOYTOIbHBIN MapajuieJenuIe]] u ero cpoicta. Kyo. 1
Ceuenue ky0a, mapajenenumneaa
Tema 7.4. Coneprxanue yueOHOro MaTepuasa 1
[Inpamuna. [IpaBunbHas 118. IMupammpa: n-yrosbHass MUpaMUAa, TPaHH M OCHOBAaHWE MHUPAMUJIEI, 1
MUpaMUIa. Yceuennas OOoKOBasi M TMOJHAs IMOBEPXHOCTb MUPAMUJbI; MpaBWIbHAs M yCEUEHHas
nupamuIa TUpaMU/Ia. DeMeHTHI UPaAMUJIBI. Brraucnenue DIIEMEHTOB
MHOT'OIPaHHHUKOB: pEOpa, AUaroHalu, yIibl
Tema 7.5. Coneprxanue yueOHOro MaTepuasa 2
bokoBas u IIOJIHAs 119. MNpaxkTrnyeckoe 3austue 50. [Inomans 60KOBOI MOBEPXHOCTH W TOTHOM 1
MIOBEPXHOCTh IIPU3MBI, MOBEPXHOCTU MPSMON MPU3MBI, IUIOIIAAb OCHOBaHMM, TeopeMa 0 OOKOBOM
UPaAMUJIbI MTOBEPXHOCTH TMPSMON TIPU3MBL.
120. IIpakTtnyeckoe 3ansitue 51. Ilmomans OOKOBOM TOBEPXHOCTH MU 1
MOBEPXHOCTH TIPABWJIBHOW THpPaMHIBI, TeopeMa O Iuiomand OOKOBOM
[IOBEPXHOCTU YCECUEHHON ITUPAMUBI
Tema 7.6. Conepxanre yaeOHOro MaTepuaa 2 OK-01, OK-03,
JIBukeHHe B IPOCTPAHCTBE. 121. JIBwxkenue B mpocTtpaHcTBe. CHMMETpUS B NMPOCTPAHCTBE: CUMMETPHS 1 OK-05, OK-07
CuMMeTpHs B MPOCTPAHCTBE OTHOCHUTEJBHO TOYKH, MPSIMOM, MIIOCKOCTH. IIK 2.3

27




122. DneMeHThl CAMMETPHUH B TUpaMuax, apauiejenuneaax

Tema 7.7. Coneprkanue y4eOHOro MaTepuasia 2
[IpaBunbHBIC 123. TlonsATHe mNPaBWIBHOTO MHOTOTPAaHHHMKA; TMpaBHJIbHAs MpU3Ma H 1
MHOTOTPaHHHUKH, UX CBOWCTBA MpaBWIbHASA MUpaMUA; MPaBUIIbHAS TPEYrojbHas MUPAMUJIA U MPABUIBHBIN
TETpadaAp; KyO.
124. TlpeacraBineHue O MPaBUWJIBHBIX MHOTOTPAaHHHUKAX: OKTAa3p, JAOAEKAdIp U 1
uKocasp. JBIKeHHe B IPOCTPAHCTBE. DIEMEHTHI CHMMETPUH B IIPABUIIbHBIX
MHOTOTpaHHUKAX
Tema 7.8. Cummerpus B | IIpodeccnoHa/bHO OpMEHTHPOBAHHOE coAepKaHMe (ColepKaHNe NPUKIATHOTO 3
npodeccum. Cedenust | MOYyJIst)
MHOTOTPAaHHUKOB 125. TIpakTtuueckoe 3ansitue 52. CuUMMETpuss B MPUPOAC, APXUTEKTYpE, 1
B npohecCuOHATBHBIX TEeXHHKE, B ObITY, B ipodeccuu. Mcnonp3oBanue ABUKEHHUM B IPOCTPAHCTBE
3agadax [IPU peUIeHUU MPOQeCcCHOHANTBHBIX 33/1a4.
126. IIpaktuueckoe 3ansitue 53. Ceuenus npusmsl U nupamusl. [locrpoenue 1
CCUCHHI MHOTOTPaHHHUKOB, MCIIOJIb3YSl METOJI CJICHIOB.
127. TpakTnyeckoe 3ansitue 54. BoinoiHeHe BHIHOCHBIX TUIOCKHX YEPTEkKEH 1
13 PUCYHKOB MPOCTBIX 00BEMHBIX (UTyp (BHJI CBEpXY, COOKY, CHU3Y)
Tema 7.9. Conepxanne yaeOHOro Marepuaa 2
Hununnp, €ro 128. Iunuuapuyeckas  MOBEPXHOCTb,  OOpa3yolue  HUIMHAPHYECKON
COCTABIISIOIIHE. Ceuenue MOBEPXHOCTH, OCh IMJIMHIPUYECKON TOBEepXHOCTH. L{nmuHap: ocHOBaHUS U 1
UIHH]IpA O0KOBasi MOBEPXHOCTh, 0Opa3yromas U OCh; IUIOMAAb OOKOBOH M MOJHOM
MTOBEPXHOCTH.
129. IlpakTtnyeckoe 3aHaTHe 55. M300pakeHne UWIMHIpPAa Ha IJIOCKOCTH.
PazsépTka mmnapa. Ceuenus muinHapa (TUIOCKOCTHIO, TapaJIeIbHON WITH 1
NEepIEHAUKYIISIPHON OCH LIMIIHHJIPA)
Tewma 7.10. Coneprkanne ydeOHOro Matepuana 2
Konyc, ero cocrasustonue. 130. Konuueckasi TOBEpXHOCTh, 00pa3yromue KOHUIECKON OBEPXHOCTH, OCh U 1
CeyeHue KoHYyCa BEpIIMHA KOHUYECKOW MOBEPXHOCTH.
131. KoHyc: ocHOBaHHWE W BEpIIHHA, 00pa3yroIIas U OCh; ILIOMAab OOKOBOW U 1
MIOJTHOW OBEPXHOCTH
Tema 7.11. Coneprxkanne y4eOHOr0o MaTepuasa 2
VYceuennslii konyc. Ceuenue 132. VceuéHHblii KoHyc: 00pa3ylollde M BBICOTA; OCHOBAaHUS U OOKOBas 1

YCEUYEHHOT0 KOHyca

IOBEPXHOCTh. M300paxeHne KOHyca Ha INIOCKOCTH.
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133. IlpakTtuyeckoe 3ausitue 56. Pa3Béprrka konyca. CedeHus KOHyca 1
(IJI0CKOCTBIO, TapaUIeTbHOW OCHOBAHHWIO, M IUIOCKOCTBIO, MPOXOASIICH
4yepe3 BEPIINHY)
Tema 7.12. Copepxanne yueOHOro MaTepuana 2
[Hap u chepa, ux ceyeHus 134. Cdepa u map: neHTp, paanyc, AMaMeTp; IIOMaIb TOBEPXHOCTH CEpHL. 1
135. B3zaumMmHoOe pacrionoxkeHne cepbl U MI0CKOCTH; KacaTelbHas MIOCKOCTh K 1
chepe. M3o0paxkenue chepsl, mapa Ha ruiockoctu. CedeHus mapa
Tema 7.13. Copepxanne yueOHOro MaTepuana 2
[TonsitTue 00 oOBemMe Tena. 136. Ilonstue 06 00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. 1
OObemMBl MHOIOIpaHHMKOB U 137. O06BEM mupamMuabl, TPU3MBI [IIHHIPA, KOHYca. O0BEM IIapa U II0Mah 1
TeJ BpalleHUs cdepbl
Tema 7.14. Copep:xanue yueOHOTo MaTepuana 1
O06beMsl u uen 138. IlpakTtuyeckoe 3ausitue 57. IlomoOHBIE Tena B IPOCTPAHCTBE. 1
IIOBEPXHOCTEH NOAO00HBIX Tell COOTHOIICHUST MEXTY TUIOMAASMHU TTOBEPXHOCTEH W 00BEMAMH MOTOOHBIX
Tem
Tema 7.15. Copepxanne yaeOHOro Marepuaa 2
KomOunanuun 139. MHororpannuk, onucaHHbli oxojo cdepsl. Cdepa, BrnucaHnas B 1
MHOTOTPAaHHHUKOB M T MHOTOT'PaHHHK WJIH B TEJIO BPAIICHUSI.
BpalICHUA 140. MHororpaHHUK, BIIUCAHHBIN B TEJIO BPALICHUS 1
Tema 7.16. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaAHUE (COep:KaHNe NPHKJIATHOTO
KoMmOunamun MOYJis1) 2
FEOMETPUUYECKUX  Tel  Ha 141. TIpakTu4eckoe 3aHATHE 58. Ucnonp3oBanue KOMOUWHAIHI 1
MIPAKTUKE MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHSI HA TPAKTHKE
142. TIpakTuueckoe 3aHATHE 59. Ucnonp3oBanue KOMOUWHAIHI 1
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHSI HA TPAKTHKE
Tema 7.17. Pemenne 3anau. | ConepxkaHue yueOHOro MaTepuasa 1
MHororpaHHukd 4 Tena 143. TpaxkTtuyeckoe 3ansitue 60. Berunicnenre BennunH (JUITMHA, YToi, 00beM, 1
BpalleHus IJIONIa/Ib TTOBEPXHOCTH) TE€OMETPUUECKUX (PUTYp, HCIONB3YS H3YUYCHHBIE
(hOPMYJITBI B METOIBI
144. KoutpoJibHasi padoTa 1o pasaeny 7 1
Pa3nea 8. IlepBooOpa3Has pyHKIMH, ee IPUMEHECHHE 8 OK-01. OK-04
Tema 8.1. Conepxanue yueOHOro MaTepuasa 2 g ’
OK-07
[TepBooOpa3Has pyHKIUU 145. TlepBoobOpa3nas. Tabinuia nepBooOpa3HbIX 1 K 1.1
146. IlepBoobOpaznas. Tabauia nepBooOpa3HbIX 1 ]

29




Tema 8.2. [Tnomane | Comeprxanue yaeOHOTO MaTepraia 2
KPUBOJIMHEMHOW  TpamneuuH. 147. Ilpaktuyeckoe 3anaTue 61. UuTterpan, ero reomeTpuyeckuii u 1
dopmyna Hprorona - ¢buzmveckuii cmbici. Beruncnenune wuHTEerpana mo ¢opmyne HprooToHa-
JleiiOHuia JleiiOHua
148. IlpakTtuyeckoe 3ansTHe 62. IHTerpan, ero reoMeTpuyecKHil U 1
¢usnueckuil cmpici. Bwruucienune wuHTerpaza mo ¢opmyie HproToHa-
JletiouuIa
Tema 8.3. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/Iep:KaHue (cofep:KaHHe MPUKJIATHOTO 2
OnpeneneHHbIi WHTErpaj | MOXYJIsl)
B npohecCuOHATBLHOM 149. TIpakTtuueckoe 3ansitue 63. Pemenue 3a1a4 Ha MPUMEHEHHUE WHTETpasa 1 1
NESTEIIbHOCTH U KU3HU JUIS BBIYMCIICHUS] PU3MYECKUX BEJTUYMH U TUIOMIA e
150. ITpakTtuueckoe 3ansitue 64. Pemenue 3a1a4 Ha MPUMECHEHHUE WHTETpaa 1 1
JUIS BBIYMCIICHUS] (PU3NYECKUX BEITUYMH U TUIOMIA e
Tewma 8.4. Pemenue 3amau Copepxanne yaeOHOro Marepuaa 2
Ha HAaXOXKIEHUE 151. TlepBooOpa3Hasi U HHTErpal 1
nepBooOpazHOi 152. KontposabHasi padota mo pasaery 8 1
U ee IPUMEHEHHE
Pa3znen 9. Teopusi BeposiTHOCTEH H CTATHCTHKA 20
Tema 9.1. Conepxanne yaeOHOro Marepuaa 2
[TpencraBnenue JTAHHBIX 153. TlpeacraBneHue NaHHBIX C TOMOIIBIO TAOIHII U AUATPAMM. 1
1 OTIHCATEIbHAA CTATHCTHKA 154. Tlpakrtuyeckoe 3ansaTue 65. CpenHee apupmMeTHUECKOe, MeAMAHA, 1
HauOoJblllee ¥ HAaMMEHbIIIeEe 3HAUEHUs, pa3Max, JAMUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpOB
Tema 9.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaAHUE (COep:KaHNe NPHKJIATHOTO 2
CocraBnenue TabJInL | MOAYJIA)
Y MarpaMM Ha IPaKTHKE 155. IlpakTnyeckoe 3aHsaTHe 66. I[lepBuuHas 0O0pabOTKa CTATHCTUYECKUX 1 1
naHHbIX. ['padudeckoe UX mpencTaBieHHUE.
156. IlpakTtnyeckoe 3ansitne 67. HaxoxneHue cpeiHUX XapaKTEPUCTHK, 1
HaOMIOAaeMbIX JaHHBIX. [IpIMEHEHHe CTaTUCTHYECKHMX METOJOB JIJIS 1
peneHust mpoecCHOHABHBIX 3a/1a4
Tema 9.3. Conepxanue yueOHOro MaTepuasa 3
Onepauuy Haja COOBITUAMH, 157. CnyuvaiiHple  AKCHIEPUMEHTHl  (ONBITBI) M CllydailHble  COOBITHS.
HaJ BEPOSITHOCTSIMHU. DneMeHTapHbIe COOBITUS (MCXO/ABI). BEposSTHOCTH cilydyallHOTO COOBITHS. 1

VYcnoBHas BEpOSTHOCTh

bnuzocts wacToThl M BepOATHOCTH coObITHHA. Cily4ailHble OIBITBI C
PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMU COOBITHSIMH.
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158. BeposiTHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU
coOprTusiMu. Omnepaniid HajJ COOBITHSIMH: TepeceueHue, OObEeIUHEHUE,
MIPOTHBOIIOJIOKHBIC COOBITHSI

159. JImarpammsl Diiniepa. @opmyiia CII0KECHHS BEPOSITHOCTEH. 1
160. YcnoBHas BEpOSTHOCTb. Y MHOXEHHE BEpOSTHOCTEH. JlepeBo cirydaitHOro
skcniepuMmenTa. @opmyia nosHol BeposTHOCTU. HezaBucumeblie coObITHS
Tema 9.4. Coneprkanue y4eOHOro MaTepuasia 3
DNeMEeHTH KOMOMHATOPUKH 161. KomOuHaTopHOE mpaBmiio yMHOKeHUs. [lepecTanoBKY U dakTopra. 1
162. Ywucno coueranuid. Tpeyronpuuk [lackais. 1
163. dopmyna bunoma HeroToHa 1
Tema 9.5. IIpodeccnonanbHO OPUEHTHUPOBAHHOE COlepP:KaHUe (COAepP:KaHue PUKJIIATHOIO 2
BepostHOCTB MOLYJIs1)
B po(heCCUOHATTBLHBIX 164. IlpakTtuyeckoe 3ansiTHe 68. BplunciieHHWE  BEPOATHOCTEH  C 1
3a/ayax HCIOJIb30BaHUEM (GopMy1 KoMOnHATOpUKH. OTIEHKA BEPOSTHOCTH COOBITHS B
npodeccuoHaNbHOM e TENIbHOCTH.
165. IIpakTtuueckoe 3ausitue 69. Pemienne mpodeccHOHANBHBIX 3a7a4 Ha 1
BEPOSTHOCTH COOBITHUS
Tewma 9.6. Copepxanne yaeOHOro Marepuaa 2
Cepun  mocnegoBaTeNbHBIX 166. bunapHbIli ciay4yaliHBI ONBIT (MCHBITAaHHWE), YyCHEX © HeyJaya. 1
WCTIBITAHUI He3aBucuMble HCTIBITAHUS.
167. Cepus HE3aBUCHUMBIX HCTIBITAHUM 10 miepBoro ycnexa. Ceprs HE3aBUCUMBIX 1
ucnbiTaHui bepHynm
Tema 9.7. Coneprkanne ydeOHOro Matepuana 2
Cnyuaiinbie BEJINYNHEI 168. Cnyuwaiinass BenmunumHa. Pacmpenenenue BeposiTHOocTei. Jmarpamma 1
U pacIpeieieHusl. pacnpenenenus. [Ipumepsl pacripesieniennii, B TOM YUCIE, TEOMETPUUYECKOE U
Maremaruueckoe OXuJaHUE OMHOMHAJIBHOE.
CIIy9aiiHOM BETMYMHBI 169. UwucnoBele XapaKTEPUCTHKU CIIy4alHbIX BEJIWMYMH: MaTeMaTH4eCKOoe 1
OKMJIaHWE, TUCTIEPCHS M CTaHJIapTHOE OTKJIOHEHUuE. [Ipumepbl mpuMeHeHus
MaTeMaTUYeCKOro OXHUJaHUs, B TOM YHCIEe B 3ajJadax M3 IOBCEIHEBHOU
XKU3HU. MaTtemaruueckoe OXKuJaHHe OWHAapHOW CIy4yailHOW BEJMYHUHBI.
MareMaTuyeckoe 05KMIaHHE CYMMBbI CIIy4alHbIX BEJIMYHUH.
Tema 9.8. Coneprxkanne y4eOHOro MaTeprana 2

31




3akoH  OONBIIMX  YHCET 170. 3akoH OONBIIMX YKCET W €ro pojib B HAayKe, MPUPOAEC U OOIIECTBE. 1
HenpepeiBHble  ciydaliHble Bri6opounsiii MeTon uccienoBanuil. [IpuMepsl HEPEPHIBHBIX CITy4aifHBIX
BEJIMYUHBI (pacrpenecHus). BEJIMYMH.
HopmanbHoe pacnpenenenue 171. ®Oyukuus mWIOTHOCTH pacrpesesenus. PABHOMepHOE paciipesielieHHe U ero 1
cBoiicTBa. [loHATHE O HOPMAJIBHOM pacHpepeIeHUN
Tema 9.9. Pemenue 3amau Coneprxkanue y4eOHOro MaTepuasa 2
KOMOWHATOPHUKH, CTATHCTUKH 172. TIpakTtuueckoe 3anatue /0. DnemeHtbl KomOmHATOpUKH. COOBITHE, 1
U TEOPUU BEPOSITHOCTEN BEPOSITHOCTb cOObITUA. Cl10)KEHUE U YMHO)KEHUE BEPOSTHOCTEH
173. KonTpouabHasi padoTa nmo pasaeiy 9 1
IIpodeccnonaibHO OPEHTHPOBAHHOE COIeP:KAHUE 42
BapuaTuBHBII NPUKIATHON MOAY/Ib
Pa3znen 10. MaremaTu4yecKnii NPAKTHKYM 16
Tema 10.1. ConeprxkaHue y4eOHOro MaTepuania 2
Martpulbl 1 OnpeaeInTenn 174. CnocoObl penieHust cucTeM JIMHENHBIX ypaBHeHUH. [lonsaTus: marpuna 2x2 1
1 3x3, onpeneauTenb MaTPUIIbL.
175. TIpaktuueckoe 3ansatue /1. Merox ['aycca pemeHust cucteM JMHEUHBIX 1
ypaBHeHMH. Pemenue mnpuknanHeix 3agad.  [IpumeHeHue MaTpul B
nHbOpMaTHKE
Tema 10.2. Cozep:kanue yueOHOro MaTepuana 3 OK-01, OK-02,
DNeMEeHTbI BEKTOPHOU 176. KommnanapHbie BeKTOpHI. Pa3ioskeHre BEKTOpa 1o TpeM HEKOMITJIAaHAPHBIM 1 OK-04
anreOpbl BEKTOPAM. [IK-1.1
177. YpaBHeHHe mI0CKOCTU. ['eoMeTpruUeCcKHil CMBICI ONpeaeauTens 2x2. 1 I1K-2.3
178. TIpakTtuueckoe 3aHsiTue 72. Perenne NpuUKIIaIHBIX 32124 1
Tema 10.3. Coneprxanue yueOHOro MaTepuasa 3
KowmrmuiekcHeie uncna 179. Tlonsatne komrIuiekcHoro umcia. CompsyKeHHbIE KOMILICKCHBIE 4YHCTIa, 1
MOJyJIb M @pTYMEHT KOMIUIEKCHOT'O YHCIa.
180. dopma 3aIncu KOMITJIEKCHOTO qrcia (reomeTpuyeckas, 1
TPUTOHOMETpHUECKasi, anredpanyeckas).
181. Apudmernueckue n1eicTBUS ¢ KOMIUIEKCHBIMH YHCIaMU 1
Tema 10.4. Conepxanue yueOHOro MaTepuasa 2
['padbr 182. Tloustue rpada. CsizHbIN rpad, 1epeBo, IUKI rpad Ha MIOCKOCTH. 1
183. IIpakTtuyeckoe 3aHsTHe /2. Pemenune nmpukiaaaeix 3agad. [I[pumenenune 1
rpada B nH(pOpMaTUKE
Tewma 10.5. Coneprxkanne y4eOHOr0o MaTeprana 2
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3agaun MaTeMaTH4ECKOMN 184. Bapuanmonnsiii psia. [To1uron 4acToT U TucTorpaMma. 1
CTaTUCTUKU 185. CrarucTuyeckue XapakTepPUCTUKH Psiia HAOJIF01aeMBbIX JTAHHBIX 1
Tewma 10.6. Coneprkanue y4eOHOro MaTepuasa 2
Jlornueckue olepanuu 186. Ilpakrtuueckoe 3ansaTue 73. Jlormueckue omeparuu. [Ipumenenue 1
C MHOXECTBaMH nuarpamm Oitiepa—BenHa 1S pernieHre TeopeTUKO-MHOXKECTBEHHBIX 3a/1a4
npodecCHOHATLHOM HANpPaBIEHHOCTH, 3a1ad WH(OOPMATUKH U APYTUX
y4e€OHBIX AUCHUILUINH U JUIS OMMCAHUSI PEAIbHBIX ITPOLIECCOB U SBJICHUN
187. IlpakTtuueckoe 3ausitue 74. Jlornueckuwe onepanuu. IlpumeHeHue 1
nuarpamMm Oinepa—BeHHa aiig pernieHue TeopeTUKO-MHOKECTBEHHBIX 3a1a4
npodeccuoHanbHOM HANpaBIEHHOCTH, 3a1ad WHGOPMATUKU U APYTUX
Y4eOHBIX JUCIHILIINH | JUIS OTIMCAHMSI PEATBHBIX ITPOIIECCOB M SBJICHUHN
Tema 10.7. Coneprkanue y4eOHOro MaTepuania 2
Pemenue 3aja4 188. IlpakTtuuyeckoe 3anHsitue 75. [IpuMeHeHNE M3YYCHHBIX MaTEeMaTHYECKUX 1
MaTeMaTHUYeCKOTO (haKTOB K PEIICHUIO 33]1a4 U3 PA3JIMYHBIX 00JIACTCH HAYKH M PEaTbHOU YKU3HU
MpaKkTUKyMa 189. IlpakTtuuyeckoe 3aHsitue 76. [IpuMeHeHne M3YYCHHBIX MaTEMaTHYCCKUX 1
(haKTOB K PEIICHUIO 33]1a4 U3 PA3JIMYHBIX 00JIACTCH HAYKH M PEaTbHOU YKU3HU
190. KonrposbHas padora nmo pasaeiy 10 1
Bcero yacoB 3a cemecTp, U3 HUX 114
Teoperuueckne 3aHATHS 68
IIpakTHYecKHe 3aHATHS 46
CamocrosiTesibHas padoTa 00y4alOIINXCH -
Koucyabranuun 4
KoncyabTanuu 8
IIpome:xxyTounas arrecranus (JK3aMeH) 4
Bcero: 202
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3. YciaoBus peajiu3anuu NporpaMMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI
3.1. Jas peaau3anyu NPOrpaMmbl JMCUMILUIMHBI JOJIKHBI OBITh

NpeayCMOTPEHBI CJIeyIolue clenralbHble OMeleHUs :

Jns  peanuzandd  TpOrpamMMbl  TUCHUIUIMHBL  MPEAYCMOTPEHBI  CIEAYIOIINe

CIIEIUAJIbHBIC MOMEIICHUS: yUeOHbIN KaOuHeT «MaTeMaTHuKm.

Kabuner «MareMaTukn», OCHAIICHHBIA B COOTBeTCTBMM ¢ 1. 6.1.2.1

oOpa3oBaTeIbHON MporpaMMbl Mo crenraidbHocTd  19.02.12 TexHomorus

MPOJAYKTOB MUTAHUSI ) KUBOTHOTO TTPOUCXOKCHUS .

TexHuYecKue cpeicTBa:

- KOMILUIEKT YePTEKHOTO 000PYI0BaHUS U MPUCTIOCOOTICHUM SISl ITKOJIBLHON JTOCKH

(TpeyroiabHUK, TPAHCHOPTUP, UUPKYJIb, TUHEUKA);

- MOJACNU i1 HU3Y4YEHHUs TeoMeTpuueckux Guryp (4actu Ienoro Ha Kpyre,

TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUECKU HAOOP, HAOOPBI FEOMETPUYECKHUX

Mojeneit u GUryp ¢ pa3BepTKOM);

JleMOHCTpallMOHHbIE YUE€OHO-HATJISAHbIE TOCOOUS:

- KOMILUIEKT HOPTPETOB sl OPOpMIIEHUS] KaOUHETA.

3.2. HapopmaniuoHHOe 00ecredeHrEe peaTu3any NporpaMmMbl
OCHOBHBIE HCTOUYHUKH:
1. MaremaTtuka: yueOHUK JJis CTy[A. YUpEKIeHUN cpel. mpod. oopazoBanus M.U.
bammakoB M.: U3gaTenbekuil HEeHTp «Akagemus», 2024,
2. Maremaruka. 3agayHuk: yueO. mocobue i CTyI. YUPEKIeHU cpena. npod.
obpazoanusg M.U. bammMakos M.: U3naTensckuii ieHTp «Akagemus», 2024.
JlonoHUTENbHBIE HCTOUYHUKHU:
1. Anrebpa u Hauajma mareMaruyeckoro anammsa. 10 kmacc Mopakosuu A.T.
Mmuemo3suna, 2020
2. Anrebpa u Hadana MareMarhyeckoro aHaimsa. 11 kmacc Mopakosuu A.T.
Muemosuna, 2020
DJIEKTPOHHbBIC U3/IAHUS

1. Bcepoccuiickue nntepHeT-onmuMnuanbl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN

2. Enunas xomneknus 1mM@poBbIX 0o0pa3oBaTenbHBIX pecypcoB. - URL:
http://school-collection.edu.ru  (mara oOpamenus: 08.07.2022). - Tekcr:
DIIEKTPOHHBIM.
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3. Hndopmammonnas cuctema «EmuHOE€ OKHO J0CTyma K 0Opa3oBaTelbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mata oopamenus: 02.07.2022). - Tekcr:
AIEKTPOHHBIN.

4. Hayunas snextponnas ouoimoteka (HOB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OtkpeiThiii KOUTEK. Matemaruka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2022). - TeKCT: 3ACKTPOHHBIH.

6. IloBropum matemaruky. - URL: http://www.mathteachers.narod.ru / (mara
obopamenwus: 12.07.2022). - TeKCT: 3JIEKTPOHHBIH.

7. ChopaBoyHMK 1O  MaTeMaTUKE [ IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2022). -
TeKCT: 3JIEKTPOHHBIMN.

8. Cpennssi MmatemaTmueckas mHTepHeT mmkona. - URL: http://www.bymath.net/
(mata oopamenusi: 12.07.2022). - TekcT: 31€KTPOHHBIN.

9. ®enepanbHbiii mopran «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/
(mara obpamenus: 02.07.2022). - TekcT: 2ME€KTPOHHBIH.

®denepanbHblii LEHTp HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata oopamenus: 01.07.2022). - TekcT: 3MeKTpOHHBIN
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4. KoHTpPoJIb M OllEHKA pPe3yJbTAaTOB OCBOCHUS 001Ie00pa3oBaTeIbLHOM

AUCIHUILIHHDBI

KOHTpOJIL H OHOEHKa pPC3yJIbTaTOB

OCBOEHHUs  00I111e00pa30BaTEIHHOM

JAUCHUIIIIMHBI PACKPBIBAIOTCA UCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAThI, HAIIPABJIICHHLIC

Ha ¢dopMHpOBaHUE OOUMX W TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasieiam
U TEMaM CoJIepKaHusl yueOHOTO MaTepHalia.

Oo6masi/mpodeccnonanbHast
KOMTIeTEeHIIHSI

Paszgen/Tema

THun oneHoYHbIX
MepONPUATHS

OK 01. Beibupats ciocoOsl
pelieHus 3aaa4
npodeccuoHaIbHON
JEeSATEILHOCTH PUMEHUTEILHO K

Pa3JIMYHBIM KOHTCKCTaM

P.1, Tema 1.1, 1.2, 1.3 II-
o/ct,1.4,15,1.6

P.2, Temnl 2.1, 2.2, 2.3, 2.4,
2.51I-0/c

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

P.5, Temrr 5.1, 5.2

P.6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9,6.10
IT-o/c

P.7, Temsr 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 I1-o/c

P.9, Temsr 9.1, 9.2,9.3,9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,
11.3,11.4,11.5,11.6 IT-o/c
P.12, Temsr 12.1, 12.2 I1-
o/c,12.3

P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/c

P.14, Temsr 14.1, 14.2,

14.3, 14.4, 14,5 T1-o/c, 14.6

VYcrHblii onpoc
KontponbHas paboTa
Brimonxenue 3aganuii Ha
JK3aMeHe

OK 02. Ucnonp30BaTh
COBpEMEHHBIE CPE/ICTBA MTOUCKA,
aHaJIN3a U MHTEPIPETaIH
uH(popMauu, u

P.1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,15,1.6

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c

YcTHBIN onpoc
KonTtponbsHas padora
BrmosHaenne 3aganuii Ha
JK3aMeHe
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MH(POPMALMOHHBIE TEXHOJIOTHH
JUISL BBITIOJIHEHUS 33134
npodeccuoHanbHON
JESATEIbHOCTU

P.4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P.9, Temsr 9.1,9.2,9.3,9.4
P.10, Tems: 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2, 11.3,
11.4,11.5, 11.6 IT-o/c

P.12, Temm 12.1, 12.2 II-
o/c,12.3

P.14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5 I1-o/c, 14.6

OK 03. [1nanupoBath 1
peann3oBBIBaTh COOCTBEHHOE
npodeccroHanbHOE U JINYHOCTHOE
pas3BUTHE,
MPEANPHUHUMATEIHCKYIO

TS TEIbHOCTD B
npodeccuoHanbHON cdepe,
UCIIONIb30BaTh 3HAHMUS 110
(MHAHCOBOIT IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CHUTYaIHAX

P.2, Temnl 2.1, 2.2, 2.3, 2.4,

2.5I1-o/c
P 3, Temsr 3.1, 3.2, 3.3 II-
o/c

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

P.5, Temrr 5.1, 5.2

P.7, Temnr 7.1, 7.2, 7.3, 7.4,
7.5, 7.6, 7.7 II-o/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

VYernbiii onpoc KoHTponbHas
pabota Brinonnenue
3aJJlaHUI Ha HK3aMeHe

OK 04. O¢ddexruBHO
B3alMO/IEMCTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaHJIe

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

P.6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9,6.10
IT-o/c

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 I1-o/c

P.9, Temsr 9.1, 9.2,9.3,9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,
11.3,11.4,11.5,11.6 IT-o/c
P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-

VYerHbli onpoc
KontponbHas pabota
Brimonnenue 3a1anuii Ha
JK3aMEHE

o/c
OK 05. Ocymectisars yctayto | P.1, Tema 1.1, 1.2, 1.3 II- | YcTHBI#H omrpoc
MUCHMEHHYIO KOMMYHHKANuio Ha | o/c, 1.4, 1.5, 1.6 KonTtponbhas pabota

TOCYJapCTBEHHOM SI3bIKE
Poccutickon @enepanuu ¢ y4eToM
0CcOOEHHOCTEN COLMATIBHOTO U
KYJIETYPHOTO KOHTEKCTa

P.2, Temur 2.1, 2.2, 2.3, 2.4,
2.5T11-o/c

P.5, Temrr 5.1, 5.2

P.7, Tems1 7.1, 7.2, 7.3, 7.4,

7.5,7.6,7.711-0/c, 7.8, 7.9,

BrinosnHenue 3a1anmii Ha
JK3aMeHe
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7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/c

OK 06. ITposBasITh rpaXaaHcKo-
MaTPUOTHYECKYIO O3HLIHIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TPaAUIIOHHBIX
00IIIeUeIOBEYECKIX [IEHHOCTEH, B
TOM YHCIIE C YIETOM
rapMOHU3AINN
ME)KHAIIMOHATIBHBIX U
MEXPEJTUTNO3HBIX OTHOLICHUH,
MIPUMEHSTH CTaHIAPTHI
AQHTUKOPPYIIIMOHHOTO MTOBEICHUS

P.1, Tema 1.1, 1.2, 1.3 II-
o/c,1.4,1.5,1.6

P.14, Temsr 14.1, 14.2,

14.3, 14.4, 14.5 T1-o/c, 14.6

VYerubiit onpoc KonTposiabsHas
pabora Brimonnenue
3a/laHAN Ha JK3aMeHe

OK 07. ConelicTBOBAaTH
COXPaHEHUIO OKPY KaroIIei
Cpenbl, pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00 H3MCHCHUN
KJIUMaTa, TIPUHIIATIBI
OepeKIIMBOTO MTPOU3BOJICTBA,

3¢ peKTUBHO EHCTBOBATH B
Ype3BBIYAMHBIX CUTYAIUSIX

P.6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9,6.10
IT-o/c

P.7, Temnr 7.1,7.2, 7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 I1-o/c

P.12, Temsr 12.1, 12.2 I1-
o/c,12.3

VYerubiil onpoc KontponbHast
pabota Brinonnenue
3aJlaHUM HA DK3aMEHE

[IK 1.1. OcyuiecTBasTh cravy-
MIPUEMKY CBHIPbSI M PACXOIHBIX
MaTepuaioB /Il IPOU3BOACTBA
MPOYKTOB IMUTAHUS U3 MSICHOTO
CBIPbS.

P 3, Temsr 3.1, 3.2, 3.3 II-
o/c

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

P.6, Temrr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9,6.10
IT-o/c

P.7, Temsr 7.1, 7.2, 7.3, 7.4,
7.5,7.6,7.711-0/c,7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 I1-o/c

P.9, Temr1 9.1,9.2,9.3,9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,

VYerHbli onpoc
KonTtponbshas padorta
Bremoanenne 3aganuii Ha
dK3aMeHEe
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11.3,11.4,11.5,11.6 IT-o/c
P.12, Temsr 12.1, 12.2 I1-
o/c,12.3

P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4,13.5, 13.6 I1-
o/c

IIK 2.3. IIpousBoauTs
nabopaTopHbIE UCCIETOBAHUS
KauecTBa M 0€30IaCHOCTHU
o1y (hadpUKaTOB ¥ TOTOBBIX
MIPOIYKTOB B IIpoIiecce
MIPOU3BOJICTBA MOJIOYHOM
MIPOAYKITUH.

P.2, Temnr 2.1, 2.2, 2.3, 2.4,
2.51I1-o/c

P.7, Temn1 7.1, 7.2, 7.3, 7.4,
7.5, 7.6, 7.7 IT-o/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.14, Tems 14.1, 14.2,

14.3, 14.4, 14.5 I1-o/c, 14.6

VYerHbll onpoc
KonrtponbHas pabota
Brimonnenue 3aianuit Ha
JK3aMEHE
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