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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), na ocHoBanuu IIpumepHoii paboueit mporpaMmmbl 0011I€00pa30BATEIBHON TUCIUITIMHBI
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
o011eo0pa3oBaTeapHOrO KKIIA 00pa3oBaTensHOM mporpaMmMel B cootBercTBrH ¢ @I'OC CIIO no

crenranbHocTy 19.02.12 TexHoJ10rusi NPOAYKTOB MUTAHNUS KUBOTHOIO IIPOMCXOKIEHMS.

1.2. lesn ¥ muIaHUpYyeMble Pe3yJabTAThl OCBOCHHS TUCIHUILIUHBI:
1.2.1. Heab aucuunjiuHbl

Conepkanrie  mporpamMMbl  00IIe0Opa3oBaTEIbHON  TUCHMIUIMHBI — «MaTemMaTukay
HAIPaBJICHO Ha JOCTH)KEHUE pe3yJIbTaToB ee W3yYCHUS

B cootBeTcTBUU ¢ TpeboBanusmu PI'OC COO ¢ yuetom npodeccnoHaAIbHON HANpPaBIEHHOCTH

dI'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue AUCUUIUIMHA nMeeT npu popmupoBanuu u pazsutuu OK u 1K



Koa m HauMeHOBaHHEe

PesyabTaThl 00y4yeHHs

?{?&ﬁtgﬁng Oo0mmue JAucuunianHapHbie

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

CHOCOOBI pelieHHs 3a/1a4 | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaad; yMmMeHue (OpMYJIMPOBATh OIPEICICHHS,

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 AKTHUBHOI nestenpHoctu | [1P62. YMmenue omepupoBaTh MOHSTUSIMH: CTEIEHb YHCIIA,

K pa3JIMYHBIM KOHTEKCTaM | TEXHOJOTHYECKOW U COIUAIBHON HANpaBICHHOCTH, | jJorapudM dYHWClIa; YMEHHE BBHINOJIHATH  BBIYMCICHUE
CIOCOOHOCTH WHUIIUHPOBATH, IUTAHUPOBATH U | 3HaUYCHUU U MPeoOpa30BaHUS BBIPAKEHUN CO CTETICHSIMH H

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSATEIBHOCT;
- HMHTEpEeC K pas3nudHbIM chepam mpodeccHoHaATbHON
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 UEIU ICITEIbHOCTH, 3a]1aBaTh MapamMeTPhI 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 CUCTEMBI;

ITPG5. YMeHue omepupoBaTh MOHATHAMH: pallOHATbHAsS
¢byHKIMA, moka3aTenbHas (YHKIHS, CTENEHHAs (QYHKIUS,
JorapupmMuyecKas byHKIH, TPUTOHOMETPUUYECKUE
¢byHKIMHM, 0OpaTHbIe (YHKIUU; YMEHUE CTPOUTH Ipaduxu
U3yYeHHBIX  (QYyHKIUH, HCHOIb30BaTh TIpaduKu  MpU
U3Y4YEeHHUU IIPOLIECCOB
U 3aBUCHMOCTEH, NPHU PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX
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 U YCIYr, HAJIOTH, 3a/la4dl 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 MBIIICHHE
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
MPAKTUYECKUX 33/1a4, MPUMEHEHUIO PA3IMYHBIX METO/IOB
MO3HAHUS

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

- aHAJIM3UPOBATH IMOJIYYCHHBIC B XOJIC PEIICHHUsS 3a7auu
pe3yJIbTaThl, KPUTHYCCKH OIICHUBATH WX JIOCTOBEPHOCTH,

IIPOrHO3UPOBATh U3MEHEHHE
B HOBBIX YCJIOBHSIX;

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

- yMeTh TMEpEHOCUTh 3HAaHUS B II03HABATEJbHYIO

Y TIPAKTHUYECKYI0 00JIaCTH KU3ZHEACATEIbHOCTH;

- 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, HCIIOJIL30BaHUS
B [T03HABATEIHLHON M COIUAIBHON TIPAKTHKE

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

3a7a4d,

ITP69. YMeHue onepupoBaTh NOHATUAMM: TOUKA, MpsAMasd,
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,
paccTosHWE MEXAy TMpPSAMBIMH, DPACCTOSHUE  MEXIY
IUTOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NPH PELICHUH 337134
u3ydeHHble (AaKThI M TEOpEeMbl IIJIAHUMETPUHU; YMEHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MUPA;

I1P610. YMmeHue onepupoBaTh NOHIATUSIMU: MHOTOTPaHHUK,
CeYeHWE MHOTOTpaHHHKA, KyO, MapajuieNienuIesl, mpu3Ma,
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, TPSIMOYTOJIBHOTO

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 CHUMMETPUIO B IIPOCTPAHCTBE; YMEHUE
pacno3HaBaTh NPABWIBHBIC MHOTOI'PAHHUKH;

[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. YMeHUEe BBIUUCIATH T€OMETPUYECKHE BEITUYMHBI
(JuMHa, yroj, IUIOIAAb, 0OBEM, IUIOMAAb MOBEPXHOCTH),
UCIOJIb3YS U3yUYEHHbIE (POPMYIIBI U METOMBL;

[1P613. YMenue oneprupoBaTh MOHATUSAMH: IPSIMOYTOJIbHAs

CHUCTEMa  KOOpJMHAT, KOOPAMHAThl TOYKHU, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKAJIIPHOE IPOU3BENEHUE, YIOJ
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  peIlieHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKUE
(hakTh

1 MaTEeMaTHYECKHE MOJCIH 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 W
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 Pa3BHUTHUS
HayKd M OOUIECTBEHHON IpPaKTUKH, OCHOBAHHOIO Ha
JHaore KyJiabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MeCTa B IIOIUKYJIBTYPHOM MUPE;

MeranpenmeTHbIe pe3yIbTaThl TOJDKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHbIMU
MO03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpopmaImei:

- BJaJeThb HaBbIKAMM TOJY4YEeHUs HHPOpPMAIUM 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 U LEJIEBOM ayIUTOpHUH,

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; UCCIIe0BaTh
B NPOCTEHINMX Ccioy4asX (YHKIMM Ha 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-
OpPUEHTHPOBAHHbBIE 33/1a4M HAa HauOOJbIINEe U HAaMMEHbIINE
3HAYEHMUsI, HA HAXO0KJICHNE 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
o0nacTu 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, HauOojblllee UM HauMEHbIIee
3HAYEHMs], pa3Max, AUCIEPCUs, CTaHJAPTHOE OTKIOHEHUE
YHCIOBOr0 HabOpa; yMEHHE M3BJIEeKaTh, HHTEPIPETUPOBATh
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- UCIIOJIb30BATh cpezcTBa UH(POPMAIMOHHBIX
U KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B  PELICHUH
KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX
U OpraHU3alMOHHbBIX 3a[a4 C COOJII0CHUEM TPeOOBaHMIA
OpPrOHOMMKH, TEXHUKU 6C3OHaCHOCTI/I, TUT'UCHBI,
pecypcocOepexeHus, MPaBOBBIX U ATUYECKUX HOPM, HOPM
nH()OPMAIMOHHON OE30MaCHOCTH;

uH(poOpMaIMi0, TPEICTABICHHYO B  Tabimumax, Ha
nuarpammax, rpadukax, OTpa)xarollyto CBOMCTBA pealbHbIX
MIPOLIECCOB

U SIBJICHUI; TPEJICTABIISITh HH(POPMAIUIO C TOMOILIBIO Ta0JIUIT
U JUarpaMm; MCCIIEIOBaTh CTaTUCTUYECKHUE JIaHHbBIE, B TOM
yucie C DOpPUMEHEHHEeM TrpapuuecKuX METOJIOB U
AJIEKTPOHHBIX CPEJICTB;

- BIAIeTh HaBBIKAMHU pacrno3HaBaHus u 3amuTthl | [IPG14. YMeHue BHIOMpaTh MOAXOSIINA H3yISHHBIH METO/I
uHpopManuy, nH(POPMATMOHHOMH 0e30macHOCTU | JUIs pEUIeHHs 3aJayd, pPAcHO3HABAaTh MaTeMaTU4YecKue
JTUYHOCTH (bakTbI
1 MaTEeMaTHYECKHUE MOJICIH B MIPUPOIHBIX M 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 3aaad; yMmMeHue (OopMyIHUpOBaTh OIpeIeICHHUS,
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 IE€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, TNPOU3BOAHASA, IepBooOpa3Hasd,
OTIpeNIeICHHBIA MHTETPaN; YMEHHUE HAXOIUTh MPOM3BOIHBIC
AJIEMEHTApHbIX  (DYHKIUI,  HMCIONB3ys  CHpPABOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHIINX CIyvasx QyHKIIHA
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HaMMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapuKU MHOTOUJIEHOB C
UCMOJIb30BAaHUEM ammnapara MaTeMaTHYecKOro aHalln3a;
PUMEHSTh IIPOU3BOJIHYIO
OpU pElIeHUM 3aJad Ha JBIKEHHE; pelaTh MpPaKTHKO-

Omnanenne YHHUBEPCATLHBIMU PETYJISTUBHBIME | OPHEHTUPOBAHHBIC 3a/la4d Ha HaWOOJbBINNE W HAaMMEHBIINE
JeUCTBUSAMU: 3HAYEHUs1, Ha HAXOXKJCHUE IyTH, CKOPOCTH M YCKOPEHHUS

a) caMOOpraHu3alys: [1P65. YMeHue omepupoBaTh HOHSTHUSIMU: pPalMOHAIbHAS
- CaMOCTOSAITEJIbHO  OCYIIECTBJIATH IO3HABATENIbHYIO | (DYHKLHMS, MOKa3zaTelnbHass (YHKIMS, CTENEHHas (QyHKLUS,
NeSTeNbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh | | Jorapudmudeckas byHKIHA, TPUTOHOMETPUIECKHE
dbopmynaHpoBaTh COOCTBEHHBIE 3aJ1a4u B | (ynkiun, oOpatHble (YHKIMHU; YMEHHE CTPOUTH Ipaduku
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0o0pa3oBaTeNbHOW  JEATENIBHOCTH U >KU3HEHHBIX
CUTyalUsIX; CAMOCTOATEIBHO COCTABJIATH IIIAH PEILICHUS
npoOieMbl ¢ y4eTOM  HMMEIOIIUXCA  PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH M NPEANOYTCHUH; aBaTh
OLICHKY HOBBIM CUTYaLlUsIM;

CIocoOCTBOBaTh  (OPMHUPOBAHUIO U IPOSBICHUIO
IIMPOKOM DJPYIUIMH B pa3HbIX 00JacTAX 3HAHWH,

[IOCTOSIHHO  TOBBIIATh CBOM  00pa3oBaTelbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCTOJB30BAaTh  TPUEMBl  pedUIeKCHMH IS OUEHKH

CUTYaIlH, BLIOOPAa BEPHOTO PEIICHHMS;

- YMCTb OLCHUBATb PHUCKHU U CBOCBPCMCHHO IIPUHUMATDH
pELICHHS IO UX CHUKEHHUIO;

B) OSMOIMOHAIBHBIM  HHTEIUIEKT,
c(hOpPMHUPOBAHHOCTb:

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIIEW CTPEMIICHHE K
JOCTHKEHHIO (S 078 u yCIIeXy, OIITHMH3M,
HHUIUATUBHOCTb, YMCHHUC I[eﬁCTBOBaTB, HNUCXOdA N3 CBOUX
BO3MOKHOCTEH;

- OMIIaTuy, BKJIIO‘I&IOHICfl CHOCO6HOCTB IIOHUMATh
SMOLMOHAIBHOE COCTOSHUE APYTUX, YUYUTHIBATh €r0 IPU
OCYIICCTBIICHUHN KOMMYHUKAIIUH, CHOC06HOCTI> K
COYYBCTBHIO U COIIEPEKUBAHUIO;

- COIMAaJIbHBIX HABBIKOB, BKJIIOYAarOIIHUX CHOCO6HOCTB

MpeIoIararoumi

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

U3yYeHHBIX  (YHKIMH, HCHOIB30BaTh TpaduKud  TpU
U3Y4YCHUH IIPOLIECCOB
Y 3aBHCHUMOCTEH, IIPU PELICHUH 3a]1a4 U3 APYTUX y4eOHBIX
IPEIMETOB M 3aJa4 M3 PEaJbHOM JKU3HU; BBIPAXaTb
(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 M YCIYr, HAJOIH, 3a/a4d W3
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 omnepupoBaTh MOHATHSAMHU: CpEIHEE
apudMeTHyecKoe, MeauaHa, HanOoJjbllee UM HauMEHbIlee
3HAYEHMs, pa3Max, JAUCIEPCHs], CTaHIApPTHOE 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 JAaHHBIE, B TOM
yuciae C TpUMEHEHHeM TIpapHUuecKux METOJ0B U
AIIEKTPOHHBIX CPE/CTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CITyYailHBIN OMBIT
U Ciy4ailHOe COOBITHE, BEPOSITHOCTh CIIyUYalHOTO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTb C HCIOJIb30BAHUEM
rpaMUecKuX METOJIOB; MPUMEHSTh (POPMYJIBI CIOKEHUS U
YMHOKEHUSI BEpOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
dbopMysBl TpU pELIeHWH 3ajlay; OLIEHUBATh BEPOSTHOCTH
peaIbHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4YallHBIMHU
BEJIMYMHAMHU; yYMEHHME IPUBOJUTH IPHUMEPBI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B MIPUPOIAHBIX

U OOILIECTBEHHBIX SIBICHUSX;




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

U MaTeMaTHYeCKUE MOJAEIHN B IPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHHCKOM © 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 pPOCCUHMCKOM U  MHUPOBOH
MaTE€MaTHYECKOW HayKH

11




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 o06y1acTi TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATHUYECKOTO TIOBEJICHUS;

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

OBna/ieHe YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
IEHCTBUSIMU:

a) OOITIEHHE: - OCYIIECTBIATH KOMMYHHUKAITMH BO BCEX
chepax )KU3HU; - pacIO3HABATh HEBEPOATbHBIC CPEACTBA
OOIICHMS, TOHUMATh 3HAYCHUE COITUATBHBIX 3HAKOB,

- YMCTb OIICPpHUPOBATH NOHATUAMM: TOYKA, ITpsAMasi, IMI0CKOCTb,
[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 MEXKTY 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, JOJH 1 4YaCTHU, HA ABUIKCHUC, pa60Ty,
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[pacrio3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYaAIMi U
CMSTr4aTh KOH(IUKTHL;

- pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C
VICII0JIb30BAaHUEM SI3bIKOBBIX cpeacTB OBIaficHNe
YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMU JAEHCTBUSIMMU:

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

- IPUHUMATD L[EJIM COBMECTHOH J1€ATEIbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
TOCTM>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
[POJI C YYETOM MHEHHI y4aCTHUKOB 00CYKJ1aTh
[pe3yJIbTaThl COBMECTHON padOThI; - KOOPIAUHUPOBATH U
BBINOJIHATH PAOOTY B YCIOBUSX PEATbHOT0, BUPTYAJILHOTO U
KOMOWHUPOBAaHHOT'O B3aUMOCHCTBUS;

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

OBnazsieHre YHUBEPCAIbHBIMU PETYJISATUBHBIMU
EHCTBUSAMU: B) IPUHATHE C€0S U IPYTUX JTIOACH: -
[IPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX JIIOAeH IpH
QHAJIN3€E PE3YJIBTATOB JEATENBHOCTH; - IPU3HABAThH CBOE
[PaBO U MIPABO JIPYTHX JIFOJEeH Ha OMINOKY;

- 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 o0pa3oBaTeIbHOM NPOrpaMMbl THCHUIINHBI 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
NuauBuayaibHbIA NPOEKT (1a/HeT) HET
KoncyabTanuu 8
IIpomeskyTouHas arrecTanus (IK3aMeH) 4
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

HamvenoBanue pasieon Coaeprxanue yueOHOro Marepuasia (0CHOBHOe U MPogecCHOHATBHO- Obnem ®opmupyembl
u Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, 4ACOB e
NPUKJIATHON MOXYJIb (IPU HAJTUYMH) KOMIIETeHIIM T
1 2 3 4
OcHOBHOe coiep:KaHue
Pasnea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16
Tema 1.1 Copepxanue yueOHOTO MaTepuaa
Henb U 3ajJa4uM | ba3oBble 3HaHHMS M YMEHHUS MO MaTeMaTHKe B MPOPECCHOHAIbHOH U B
MaTEMAaTHKU IIPU OCBOEHHUH | TIOBCETHEBHOM ESTEILHOCTH.
CIEIMAJIBHOCTH Komb6unnpoBanHoe 3aHsaTue 2
Tema 1.2 Coneprxkanue yueOHOro Matepuana
Yucna wm  Borumcnenus. | JleiictBus  HaA  MOJNOXKHUTEIBHBIMH M OTPHUIATEIBHBIMH  YHCIIAMH,
Bripakenus U | OOBIKHOBEHHBIMH U JICCATHYHBIMU JPOOSMH.
npeoOpa3oBaHus JeiicTBus co creneHs MU, GopMyJIbl COKPAILICHHOI'O YMHOXEHHUS. 2
KomOunmnpoBanHoe 3aHsATHE
Tema 1.3. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  coAep:kaHHe  (coaep:kaHHMe OK-01, OK-
I'eomeTpus Ha MIOCKOCTH MPHUKJIATHOTO MOYJIs1) 02, OK-05,
Bunpl miockux ¢Guryp v ux miomass. OK-06,
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[TpakTHueckoe 3aHsATHE
Tewma 1.4 Coneprkanue yueOHOro MaTepuana
IIponienTHeie Beuucaenus | [IpocTeie MpOIEHTHI, pas3Hble CcrnocoObl WX BbUUCIeHUs. CIOXHBIE
MPOLIEHTHI 4
[TpakTrueckoe 3aHsATHE
Tema 1.5 Coneprxanue yueOHOro MaTepuala
VYpaBHenus u HepaBeHCTBa | JImHEWHBIC, KBaIpaTHbIE, APOOHO-THHEIHBIE YpaBHEHUS U HEPAaBEHCTBA
[IpakTuueckoe 3aHsTHE 2
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Tema 1.6
CucreMbl ypaBHEHUU WU

Coneprkanue yueOHOTO MaTepraa

CriocoObI pelnieHust CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsaTHs: MaTpuia 2x2

HEpPaBEHCTB u 3x3, onpenenurtenbs Marpuibl. Meton [Maycca. Cuctembl HETMHEHHBIX 4
ypaBHeHUH. CUCTEMbI HEPABEHCTB
Kom0uHMpoBaHHOE 3aHsATHE
Pa3nen 2 IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 14
Tema 2.1. Coneprkanue yueOHOro MaTepuasa
OcHoBHbIE nouaTus | [lpenmer crepeomerpun. OCHOBHBIE MOHATUA (TOYKA, MPsAMasi, TIOCKOCTD,
CTepEOMETPHH. npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. llepecekaromuecs, 2
Pacrnionoxenue npsAMBIX M | mapajuleNbHbIE W CKpeIIuBaromuyecss mpsMbie. [Ipu3Hak u  CBOWMCTBO
IJI0CKOCTEN CKPELIMBAOIIUXCS TPAMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.
Kom0OunupoBanHoe 3aHsATHE
Tema 2.2. Cogepxanue yueOHOro MaTrepuana
[Mapamnensnocts npsameix, | [lapamnensHbie npsMas v mwockocts. Onpenenenue. [pusnak. CoiicTBa (¢
npsAMOM M IIOCKOCTH, | JoKa3arenbcTBoM). [lapamnensheie mmockoctu. Ompenenenue. [Ipusnak.
MJI0CKOCTEN CpoiicTBa (c  J[J0OKa3aTenbCTBOM). TeTrpadap U €ro  SJIEMEHTHI.
[Tapannenenunen u ero aneMeHThl. CBOMCTBA IPOTUBOIOJIOKHBIX I'paHEN U 4 OK-01, OK-
nuaroHanen napauienenunena. [locrpoenue ceuennii. Pemenne 3amay. 03, OK-05
Komb6unupoBaHHoe 3aHsATHE IIK-2.3
Tema 2.3. Copneprxanue yueOHOTo MaTepuana
[lepnieH MKy ISIPHOCTD [TepnienqukynsipHble npsMsble. [lapaniensHbie npsMble, IEPIEHAUKYJIIAPHBIE
MPSIMBIX, IPSIMON U K TUIOCKOCTH. [Ipu3HaK mNepneHAuKYJISIpHOCTH NPSIMOM M IIJIOCKOCTH.
IJIOCKOCTH, MJIOCKOCTEN JokazatenbctBo. Ilepnenaukynsp u HakioHHas. IlepneHAuMKyJspHbIE
riockocTH. [Ipu3Hak nepneHuKyIsIpHOCTH MI0cKocTel. JlokazarenbCTBo.
Paccrostnus B mpocTpaHcTBe 2
KomOunmpoBanHoe 3aHsATHE
Tema 2.4. Copneprxanue yueOHOro MaTepuaia
Teopema 0 Tpex Teopema o Tpex nepneHauKymsapax. Jloka3areabCcTBo. YToa Mexay NpsMon
MEPIEHIUKYIISIpax 2

1 TIJIOCKOCTBIO. YTOII MCXKAY MIIOCKOCTAMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 2.5. IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  COAep:KaHHMe  (coaeps:KaHue
[TapannensHble, MPUKJIATHOTO0 MOYJIf)
NIEPIECHIUKYIISIPHBIE, AkcuoMbl crepeomeTpud. llepneHauKyJIIpHOCTh NPSMOM M IUIOCKOCTH,
CKPEILMBAIOIIMECS NPSAMBIE | MAPAICIBHOCTh  JABYX  MPSAMBIX, HEPIEHIUKYJISAPHBIX  IUIOCKOCTH, 4
NEPIEHAUKYISIPHOCTD IIJIOCKOCTEN
[TpakTrueckoe 3aHsATHE
Pa3nen 3. KoopauHaThbl 4 BEKTOPBI 10
Tema 3.1 Coneprkanue y4eOHOro MaTepuasa
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOpPAWHATBI B MpocTpaHcTBe. [Ipocteiimue 3amadnm B
npocTpancTse. Paccrosnue | koopanHaTtax. PaccrosiHue MExXIy IBYMsl TOUKaMU, KOOPIUHATHI CEPEIIHBI 2
MEXIy JBYMs TOYKaMH. | OTpe3Ka
Koopaunarer  cepenunbl | KoMOMHUPOBAHHOE 3aHSTHE
OTpe3Ka
Tema 3.2 Cogepxanue yueOHOro MaTepuana
Bekropsl B mpocTpanctse. | Bektopsl B mpocTpaHcTBe. C10KEeHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHUE
Yroim MexQy BEKTOpaMH. | BeKTopa Ha uyucio. KommianapHble BekTOopbl. CKaylssipHOE NPOU3BEACHUE OK-02. OK-03
CkansgpHoe IpOU3BEICHHE | BEKTOPOB. Pa3iiockeHHE BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM. -HK’ 1 1-
BEKTOPOB Koopaunats! BekTopa, CKaJlsipHOE MTPOU3BEAECHNE BEKTOPOB B KOOPAMHATAX, 4 -
YTOJI MEKIY BEKTOPaMH, YTOJI MEXKY IPSIMOM U IIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU.  YpaBHEHHE  IUIOCKOCTH. ['eoMeTpuyecknid  CMBbICIT
omnpenenuTes 2x2
KomOuHmnpoBaHHoe 3aHATHE
Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  coAep:kaHHe  (coaep:kaHHMe
IIpakTuko- NPHUKJIATHOT0 MOIYJIA)
OPHEHTHPOBaHHBIC 3agauyM | KoopanHAaTHAs IUIOCKOCTh. BBIYMCIIEHME pPACCTOSAHMM W IUIOIIAJEed Ha
Ha KOOPJMHATHOM | mmockocTH. KomnvecTBEHHBIE pacyeThl 4
MJI0CKOCTH [TpakTiueckoe 3aHsATHE
Pasnen 4. OcHoBbl TpuronomMerpuu. Tpuronomerpudeckue GyHKuuu 34

Tema 4.1

Cogepxanue yueOHOT0O MaTepuana
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Tpuronomerpuyeckue
GYyHKIUU  [TPOU3BOJIBHOIO
yria, yucna. Paguannas u
rpagycHas Mepa yria

Panunannas mepa yrma. IIoBOpOT TOYKM BOKpPYr Hayajla KOOpPJWHAT.
Omnpenenenue cuHyca, KOCHHYyCa, TaHI'€HCA U KOTaHTeHCAa. 3HAKU CHHYCA,
KOCHHYCa, TaHI€HCa U KOTAHIeHCa IO YeTBEPTSIM. 3aBHUCHUMOCTb MEXIY
CHUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTaHT'€HCOM OJHOTO U TOTO XK€ yria

KomOunupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

DopMyITbl IPUBEACHUS

Conepxanue yueOHOro MaTepraia

Tpuronomerpuueckue Toxzaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTaHI€HC
yIJ0B o U - o. Dopmyisl npuBeeHus

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyc, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [JBYX
YIJIOB

Cunyc u KOCHHYC
ABOWHOro yria. ®opmyisl
IIOJIOBUHHOIO yIJla

Cogepxanue yueOHOro MaTepuana

Cymma u paszHocTh cuHycoB. CymMma M pa3HOCTh KocHHYcOB. CHHYC U
KOCHHYC J1BOHOTO yriia. @opMyiiel mosioBUHHOTO yria. [IpeoGpa3oBanus
CYMMBI TPUTOHOMETPUICCKUX (DYHKIIUU B TIPOM3BEICHIEC U TIPOU3BEICHUS B
CyMMy. BpeIpakeHne TpUrOHOMETpUYECKHX (YHKIMA depe3 TaHTeHC
MIOJIOBUHHOTO apryMeHTa. [IpeobOpazoBanus MPOCTEUIITHX
TPUTOHOMETPHUYECKUX BBIPAKEHHH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.4
@yHKIMHA, WX CBOMCTBA.

Coneprkanue yueOHOro MaTepuana

OO6nacte omnpeneneHUss U MHOXKECTBO 3HadeHMH ¢(yHKuud. YETHOCTH,

CrniocoOsl 3aJlaHMsl | HEeYETHOCTD, MEPUOANYHOCTD QyHKIMH. CriocoObl 3a1aHust QyHKIHIHA
byHKIII KomOunmnpoBaHHoe 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuveckne OOnactp ompeneneHuss U MHOXECTBO 3HAYCHWH TPUTOHOMETPHYECKUX

(GyHKIIMU, UX CBOWCTBA U

¢ysakuii. YéTHOCTh, HEYETHOCTH, NEPUOAUYHOCTh TPUTOHOMETPUUYECKUX

rpaduxu ¢bynkuii. CBoiicTBa U rpaduku QyHKIMH y =cos X,y =sin X,y =tg X,y =
ctg X.
KombOunupoBanHoe 3aHsrtue.

Tema 4.6 Copneprxanue yueOHOro MaTepuaa

CixaTtue ¥ pacTspkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIHM.

OK-01, OK-
02, OK-03,
OK-04
I1IK-1.1
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[TpeobpazoBanue [IpeoOpazoBanne rpaduKOB TPUTOHOMETPUUECKUX (DYyHKITHMA

rpauKoB [TpakTuyeckoe 3aHsTHE

TPUTOHOMETPUYECKHUX

byHKIMI

Tema 4.7 IIpodeccnonanbHO-OPMEHTHPOBAHHOE  cofep:kaHue  (coaep:kaHHMe
Onucanue NPHUKJIATHOTO MOIYJISA)

IIPOU3BOACTBEHHBIX Hcnons3oBanue CBOMCTB TPUTOHOMETPUUYECKUX byHKIMH B

MPOIIECCOB €  IMOMOIIBIO
rpadukoB QyHKITHI

HpO(l)CCCI/IOHaJ'II)HI)IX 3aJadyax

HpaKTI/I‘ICCKOC 3aHATUC

Tema 4.8 Cogepxanue yueOHOro MaTepuana
OObpaTHble Ob6parnble Tpuronomerpuyeckue GyHkun. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE
KomOunnpoBanHoe 3aHsaTue
byHKIIUN
Tema 4.9 Cogepxanue yueOHOTro MaTepuala
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHe sin X = a. YpaBHEHHe tg X = a, ctg X = a.

YpaBHCHHA U HEPABCHCTBA

Penienyrie TpUroHOMETPUUYECKUX YPABHEHUM OCHOBHBIX THUIIOB: IIPOCTEUILINE
TPUTOHOMETPUYECKHUE YPAaBHEHUS, CBOJAIIMECA K KBaJpaTHBIM, pELIacMble
Pa3JIoKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[IpocTeitmme TPUrOHOMETPUYECKHE HEPABEHCTBA

Kom6unmnpoBanHoe 3ansTue.

Tema 4.10

Cucrembl
TPUTOHOMETPUUYECKUX
ypaBHEHUH

Copepxanue yueOHOT0O MaTepuana

CucreMsl IPpOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUH

KombOunnpoBanHoe 3ansTHe

Paznen 5. KommiekcHble Ynucjia

Tema 5.1
KommiekcHbie uuncia

Conepxanue yueOHOro MaTepHaia

IIoHsATHE KOMIUIEKCHOIO YHCIIA. COHpH)I(CHHBIC KOMIIJICKCHBIE 4YHCJIA,
MOAYJIb U apryMCHT KOMIIJICKCHOTO YHCJIA. d)opMa 3allMCu KOMIIJICKCHOI'O
quciia (FCOMCTpI/I‘-IeCKaSI, TPUTOHOMCTpHUYCCKAA, anre6pa1/1qec1<aﬂ).
ApI/I(I)MCTI/ILICCKI/IC JIENCTBHS C KOMIUIEKCHBIMH YHCIaMU

OK-01, OK-
03, OK-05
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KoMmOuHMpOBaHHOE 3aHSTHE

Tema 5.2 Coneprkanue yueOHOro MaTepuasa
[Ipumenenue BoinmonHenne pacyeToB ¢ MOMOUIbIO KOMIUIEKCHBIX uucen. [Ipumepbl
KOMIUIEKCHBIX YHCe MCII0JIb30BaHUsl KOMIUIEKCHBIX YUCEl 4
[IpakTuueckoe 3ansATue
Pasnea 6. IlpousBognas GpyHKIMH, ee IPUMEHEeHHE 30
Tema 6.1 Cogepxanue yaeOHOT0 MaTepuaa
TTousarue IPOU3BOAHOM. | OmpeieieHne YHCIOBOW TOCTEIOBATEIBHOCTH M CIOCOOBI €€ 3aJlaHusl.
@opmynsl ¥ npaBuia | CBOMCTBa 4YHCIIOBBIX —mocienoBarenbHocTeld. OmpeneneHue mpexaena
nuddepeHIMPOBaHUS MOCIIE0OBATEIbHOCTU. BbIUKCIeHHEe MpeAenoB MOCIeA0BaTEIbHOCTEH. 4
[Ipenen ¢ynkuuu ©Ha OeckoHeuHoctu. [Ipexpen QyHkuMM B TOUKe.
[Tpupamenue aprymenta. [Ipupamenue ¢yHkuun. 3anadu, IPUBOIALINE K
MOHSATUIO  MPOU3BOAHON. OmnpeneneHue  MPOU3BOJHOM.  AJITOPUTM
OTBICKaHUS ITPOU3BOJHON
KomM6unmnpoBanHoe 3aHsitue
Tema 6.2 Cogepxanue yueOHOro MaTepuana
[TpousBoaHBIC cyMMbl, | ®opmysl auddepenunpoBanus. [Ipasuna quddepenunpoBanus 2 OK-01, OK-
pa3sHoCTH  Tpou3BeneHus, | KoMOMHUpPOBaHHOE 3aHSTUE 04, OK-07
YacTHOTO IK-1.1
Tema 6.3 Coneprkanne yueOHOro MaTepuana
[IpousBonHbIe Omnpenenenue cnoxHoil ¢yHkuuu. IlponsBogHass TPUTOHOMETPUUECKUX
TPUTOHOMETPUUYECKUX ¢ynxuii. [IpousBonHas cinoxHON QyHKIUU
¢Gynkunii.  IlpousBoanas | KoMOMHHPOBaHHOE 3aHSTHE 4
CIIOKHOW (PyHKIIMU
Tewma 6.4 Cogepxanue yueOHOT0O MaTepuana
Ionstne O | lonsitne HenpepsiBHON (yHKnuM. CBOICTBAa HENPEpHIBHOH (YHKIHHUL.
HENpPEephIBHOCTU (YHKIUU. 2

Merton nHTEpBaAIOB

CBsI3p MEXJy HENpepbhIBHOCTBIO U AU depeHInpyeMOoCTbi0 (PYHKIUHN B
TOUYKE. AJTOPUTM PELIEHUS] HEPABEHCTB METOJJOM HUHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Cogepxanue yueOHOT0O MaTepuana

23




I'eomeTpuueckuit u | ['eomeTpruueckuii CMBICIT IPOU3BOIHON (PYHKITUU — YTIIOBOU KOI(PHUIITHECHT
buznueckuit CMBICH | KacaTelbHOM K rpaduky (yHKIUU B TOUKE. YpaBHEHHE KacaTeIbHOM K
MIPOU3BOTHOM rpaduxky QyHKUMH. AJTOPUTM COCTABIICHUS YpaBHEHHUS KacaTeIbHOW K
rpaduky pyakmun y=f(x)
KomOunupoBanHoe 3anstue
Tema 6.6 Cogepxanue yaeOHOT0O MaTrepuaa
OuU3NYECKU cMbIC | Du3nyecknii  (MEXaHUYECKHWH) CMBICI TMPOM3BOJHOM — MrHOBEHHAS
MPOU3BOIHOMN B | CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
npodeccnoHambHbBIX [IpakTiueckoe 3aHsATHE
3a1ayax
Tema 6.7 Cogepxanue yueOHOro MaTepuana

MOHOTOHHOCTD (PYHKITUH.
Touku 3KCcTpEMyMa

Bo3pactanne u yObiBaHHME (YHKIMM, COOTBETCTBHE BO3pacTaHUs U
yObIBaHUs ()YHKIIMY 3HAKY MPOM3BOAHOM. [loHATHE TPOM3BOAHOM BBICIIIETO
IIOpPsIIKA, COOTBETCTBME 3HAaKa BTOPOM IPOM3BOJHOM  BBIIYKJIOCTH
(BorHyToCTH) (DyHKIMM Ha OTpe3Ke. 3aJaud Ha MaKCUMyM U MHUHHMYM.
[ToHsATHE ACUMOTOTHI, CIIOCOOBI UX OIMpeeeHHs . AJITOPUTM UCCIIET0BaHUS
(GYHKLIMU U TOCTPOEHHUA ee rpaduka ¢ MOMOUIbIO MPOU3BOJHOM. J[poOHO-
JAuHeNHast QyHKIUsI

KombOununpoBanHoe 3aHsTHe

Tema 6.8
WccnenoBanune QpyHKIMN U
MOCTPOEHHE TpaprKOB

Coneprkanne yueOHOro MaTepuana

UccnenoBanue pyHKIMK Ha MOHOTOHHOCTb U ITOCTPOEHHE I'paUKOB.

KombunnpoBanHoe 3ansTre

Tema 6.9 HauGonbiiee u

Cogepxanue yueOHOT0O MaTepuana

HauMEHbIIIEe 3Ha4yeHus | HaxoxxaeHne HaumOONbIIEr0 W HAaWMEHbBIIEro 3Ha4deHUH (QyHKUU,
byHKIMN MOCTpOE€HHE TpadUKOB MHOTOYJIEHOB C HCIOJIb30BAaHUEM armapara
MaTeMaTUYECKOT0 aHalu3a
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 6.10 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  cofAep:kaHue  (coaep:kaHHMe
Haxoxnenne NPHUKJIATHOT0 MOIYJIA)

OINITUMAJIBHOTO pE3yJibTaTa

Haumensbiiee u HanOoblee 3HAaUCHUE (I)yHKI_II/II/I

24




C MOMOIIBIO MPOU3BOTHON
B MMPAKTHYECKUX 3a7a4ax

[IpakTuueckoe 3aHsITHE

Pa3nen 7. MHOTOrpaHHUKH M TeJIa BpameHust 44 10

Tema 7.1 Cogepxanue y4eOHOT0O MaTepuaa

Bepmmnel, pebpa, rpanu | [Tonsitue MHOTOrpaHHHKa. Ero sieMeHTHI: BepIIMHBI, pebpa, TIpaHu.

MHOTOTpaHHUKA Juaronanps. Ceuenue. Bolnmykible 1 HEBBITYKIIbIE MHOIOIPaHHUKH
Komb6unupoBanHoe 3ansatue 2

Tema 7.2 Coneprkanue y4eOHOro MaTepuasa

[Ipusma, ee | [lonarue mpusmel. Ee ocHoBaHust U OOKOBble rpaHu. BwicoTa mpu3MBIL.

cocrapisronne, cedenue. | [Ipsmas u HaknonHas npusma. [IpaBuibHas npusma. Ee ceuenne

Ilpsmas wu npaBuibHasg | KoMOMHUPOBAHHOE 3aHSITHE 2

MIPU3MBI

Tema 7.3 Coneprxkanue yueOHOro MaTepuana

[Tapannenenunen, KyO. | [Tapanienenunen, CBOMCTBAa MPSIMOYTOJLHOTO Mapauieienunena, Kyo.

Ceuenue KyOa, | Ceuenue Kyba, mapayiesenurena

napajuiesenumena Komb6unnpoBanHoe 3aHsaTue 2

Tema 7.4 Coneprxkanue yueOHOro Matepuana

[Mupamupa, ee | [lupamuna u ee anementsl. Ceuenue nupamubl. [IpaBunbHas nupamuja.

COCTABJIAIONINE, CEYEHHE. | YCEUCHHAs THUpaMKIa

lpaBunbHas  MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSATHE 2

VYceuenHas nupamuaa

Tema 7.5 Coneprxanue yueOHOro MaTepuaia

bokoBas u nonHas | [Tnomans 60k0BOM U MOJTHON NOBEPXHOCTH MPU3MBI, THPAMUIbI

MTOBEPXHOCTh npu3Mbl, | KomOuHMpOBaHHOE 3aHSTHE 2

MTAPAMU/IBI

Tema 7.6 Coneprkanne yueOHOTo MaTepuana

Cummetpust B KyOe, | CUMMeTpHst OTHOCHTEIBHO TOYKH, TPSIMOM, TT0cKocTH. CHMMETpHs B KyOe,

napajuiesienunese, napajuiejaenunese, npusme, NupaMmuie 2

MpU3MEC, IMIpaMUuac

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK-01, OK-
03, OK-05,
OK-07
TK-1.1, TIK-
2.3
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Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  COAep:KaHHMe  (coaeps:KaHue
MPUKJIATHOTO0 MOYJIf)

CumMeTpus B IpUPOJIE, apXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Coneprkanue y4eOHOr0 MaTepuasa

[IpaBuibHbIE [TonsiTue  mpaBwiIbHOTO  MHOrorpaHHuka. CBolcTBa  MPaBUIILHBIX
MHOTOTpaHHUKH, UX | MHOTOTPaHHUKOB

CBOICTBa [IpakTrueckoe 3aHsiTHE

Tema 7.9 Coneprkanue yueOHOro MaTepuana

Hununnp, ero | Hunmunnp u ero snementsl. Ceuenune MUIMHPA (apajuieIbHOE OCHOBAHUIO
cocrapistome. Cedenue | u ocu). PasBeprka nuiuHapa

UWIMHIIpA KomOunnpoBanHoe 3aHsaTue

Tema 7.10 IIpodeccnoHaAIbLHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (coaepsKaHue
Konyc, €ro | NPMKJIAJAHOI0 MOAYJISI)

cocrasiptromne. CedeHue

KOHYC u ero snemeHThl. CedeHue KOHYCa (napamleanoe OCHOBAHHIO H

KOHYyca poxoJsliee Yepe3 BeplInHy ), KOHnYeckue ceueHus. Pa3BepTka koHnyca
[TpakTuyeckoe 3aHsTHE

Tema 7.11 Coneprkanue yueOHOro MaTepuana

VY ceueHHbIi KOHYC. | YceueHHbII KoHyc. Ero oOpasyromass u BbicoTa. CedyeHHE YCEUEHHOTO

CeueHue YCEUEHHOTI'O | KOHYyCa

KOHYyca KomOuHmpoBaHHoe 3aHsATHE

Tema 7.12 Coneprxanue yueOHOTro MaTepuana

Hlap u cepa, ux ceueHus

lap u cdepa. B3aumuoe pacnonoxxenue cpepsl U miockoctu. CeueHue
mapa, chepsl

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 7.13
ITonsatue 00 o0BEME Tena.
OTHollIeHnE 00BbEMOB

OIOOHBIX Tell

Conepxanue yueOHOro MaTeprasa

[Tonsitne 06 oO0beme Tema. OObeM Kyba ©  TPSIMOYTOJBHOTO
napamenenunena. O0bem npusmbl U muIuHApa. OTHOILIEHHE O0BEMOB
no100HbBIX Tel. ['eoMeTpruuecKkuii CMBICI ONpeenuTeNs 3-Tro mopsaIKa

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 7.14

Copneprkanue yueOHOTO MaTepralia

Obbembl M IUIOWAMM | OGpeMb IUpaMuIE! X KOHyca. OGbeM mapa. [LIoma i M0BepXHOCTeIl Tel 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15 Coneprkanue yueOHOro MaTepuasa
Kom6unanuu KomOunanmuu reoMeTpuuecKkux Tes
MHOI'OrpaHHUKOB H  TCI HpaKTquCKOG 3aHATUEC 4
BpAaICHUS
Tema 7.16 Copepxanue yueOHOTO MaTepuaa
I'eomerpuueckue Hcnonp3oBaHne KOMOWHAIMIT MHOTOIPAaHHUKOB M TeJl BpaIlllCHUS B
KOMOMHAIMM Ha NMPAKTUKE | MPaKTHKO-OPHEHTUPOBAHHBIX 3aa4ax
[TpakTHdeckoe 3aHATHE 4
Paznen 8. IlepBooOpa3nas pyHKuMHU, ee NPUMeHEHHE 12
Tema 8.1 Coneprxkanue yueOHOro Matepuana
[TepBooOpa3Hast (QyHKUUH. | 3amaya O BOCCTAHOBJICHHH 3aKOHA JBUKCHHS 110 HM3BECTHOW CKOPOCTH.
[IpaBuna naxoxnaenus | [lousitue wunterpupoBanus. O3HAKOMIIEHHE C MOHITHEM HWHTErpana u
MepBOOOPA3HBIX nepBooOpazHoit s QyHkumu y=f(x). Pemenue 3amau Ha CBs3b
NEepBOOOPa3HOM M e€e NMPOU3BOAHOM, BBIYMCIEHHE NEPBOOOPA3HOM Ui
naHHoW ¢yHkiuu. Tabmuna dopMyn ANd HAXOXKACHUS MEPBOOOPA3HBIX. 2
N3ydenue npasuiia BEIYUCICHUS TIEPBOOOPA3HOM
KombOununpoBanHoe 3ansTHe OK-01, OK-
04, OK-07
Tewma 8.2 Coneprkanue yueOHOr0o MaTepuana K11
[Inomans KpuBOIMHEWHOM | 3ajaun, NPUBOJAIIME K TMOHATHIO OIpPEISIIEHHOIO0 HHTerpajia — o '
TpamnemnuH. ®opmyiia | BEIYMCICHUH TJIOMAAN KPUBOIMHEWHON Tpaneuu, o epeMeieHu TOUKH.
Herotona — JleliOauna [Tonstue ompenenéHHoro uHTerpana. I'eomerpuueckuit M usnyeckuii
CMBICIT omipeesienHoro narerpaina. ®opmyna Hetorona— Jleitoaua 2
KomOunupoBanHoe 3aHstue
Tema 8.3 Coneprkanne yueOHOTo MaTepuana
Heonpenenennsrit n | [lonsiTe HEONpPENEIIEHHOrO UHTErpaia
ONpE/IETIEHHBIN HHTErPpasibl | KoMOMHUpPOBaHHOE 3aHATHE 2
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Tema 8.4 Coneprkanue ydeOHOT0o MaTepuasa
[TonsTue 00 | ['eoMeTpUYECKHUil CMBICIT ONPEIECTICHHOT0 HHTErpaia
orpeJiesieHHOM HHTerpane | KoMmOuHUpoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPHUBOJIMHEWHOH Tpanenun
Tema 8.5 IIpodeccnonaibHO-OpMEeHTUPOBAHHOE  CcoAep:KaHue  (CoJep:KaHuUe
OnpeneneHHblil UHTErpal B | HPUKJIAJHOTO MOLYJIs1)
KUA3HU ['eomeTpuyeckuii cMbICI onpeaesieHHOro uurerpaina. @opmyna HetotoHa -
JleliOHMLIA.
Pemmennie 3a1ay Ha MpUMEHEHHE WHTErpaia JUisl BIYUCICHUS (PU3HUECKUX
BEJIMYMH U IIONIaIeH 4
[IpakTrueckoe 3aHsaTHE
Paznen 9. Crenenn n kopuu. CtenenHasi GyHkuus 12
Tema 9.1 Cogepxanue yueOHOro MaTepuana
Crenennas ¢ynkuus, ee | [lonsTre KOpHS N-0if CTENEHH M3 AEHCTBUTENHLHOTO Yncia. OyHKIUN Y =
CBOMCTBA Vx mx cBoiictBa  rpaduku. CBoiCTBA KOPHS N-0if CTEMEHH
KomOunupoBanHoe 3anstue 4
Tema 9.2 Coneprkanne yueOHOro MaTepuana
IIpeoOpazoBanue [TpeoOpazoBanre UpPAIIOHATBHBIX BBIPAXKEHUN
BrzlpaxceHI/H/I C KOpHSAMH n- | KoMOMHMpPOBaHHOE 3aHATHE 2 OK-01, OK-
Ol cTeneHn 02, OK-04
Tema 9.3 Coneprkanue yueOHOr0o MaTepuana MK-1.1
CpoiictBa  creneHn ¢ | [IoHsTHE CTENEHW C JIIOOBIM pallMOHAIBHBIM TOKa3aTeraeM. CTerneHHbIe
palMOHAIILHBIM U | (yHKLUH, UX CBOMCTBA U IrpaduKu
JNENUCTBUTEIIbHBIM KOM6HHHp0BaHHoe 3aHATUE 2
MOKa3aTeIsIMI
Tema 9.4 Cogepxanue yueOHOTO MaTepuana
Pemenue PaBHOCHIIBHOCTD MPpPALIMOHATBHBIX YPABHEHUN U HEpaBEHCTB. MeToibl X
HppaLMOHATIBHBIX pemieHus. Pernenre uppanuoHaabHbIX YpaBHEHUM U HEPABEHCTB
YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 4
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Paznea 10. [lokazareabHasi pyHKIUSA

12

Tema 10.1
[TokazarenpHass (QyHKIUA,
€e CBOMCTBa

Copepxanue yueOHOro MaTrepuaa

CreneHb ¢ MPOM3BOJIBHBIM JICUCTBUTEIBHBIM MOKazaTeneM. OmnpeneneHue
NoKa3aTeJIbHOH (YHKLIMH, €€ CBOWCTBA M rpaduk. 3HAKOMCTBO C
NpUMEHEHHEM TIOKa3aTeslbHOW  (yHKIMM. PemieHue moxa3aTeIbHBIX

ypaBHEHH (HyHKIIMOHATBHO-TPAPHUUECKUM METOIOM 4

KoMmOnHMpOBaHHOE 3aHSTHE OK-01, OK-
Tema 10.2 Copnepxanue yueOHOro MaTrepuaa 02, OK-04
Pemienne nokasarenbHbIX | PeneHne nmokasarenbHBIX YpaBHCHUN METOIOM YPaBHUBaHUS TMOKa3aTeleH, [K-1.1
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJCHUS HOBOW MEPEMEHHOM, (PYHKIHMOHAIBbHO-TpapuIecKuM

MeToI0M. Perienne nokasareabHbIX HEPABEHCTB 6

IIpakTHueckoe 3aHsaTHE
Tema 10.3 Cogepxanue yueOHOro MaTrepuana
CucreMbl 1OKa3aTenbHBIX | Perienue cucteM mokasaTeiabHbIX ypaBHECHHN
ypaBHEHUH KombOunnpoBanHoe 3aHsaTue 2
Paznea 11. Jlorapugmsl. JJorapupmuyeckast pynkuus 22
Tema 11.1 Coneprxkanue yueOHOro Matepuana
Jlorapudpm gyucia. | Jlorapudm uncina. JlecATUUHBIN U HATYpaIbHBINA JOTapu(Mbl, YUCIIO €
JecaATHYHbIH 1 | KomOuHMpOBaHHOE 3aHATHE
HaTypaJbHBIN JOTapu(MbI, 2
4HCIIO €
Tema 11.2 Conepxanue yueOHOro MaTepuana OK-01, OK-
CroiictBa  norapudmoB. | CpoiicTBa jorapudmoB. Oneparius JJorapupMUpOBaHUSI. 02, OK-04
Oneparnus KoMOuHMpOBaHHOE 3aHATHE 4 MK-1.1
norapuMUpPOBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuaia
Jlorapudmuueckas Jlorapugmuueckas QyHKIHUS U €€ CBOHCTBA
¢byHK1Ms, ee CBOWCTBA Komb6unupoBanHoe 3aHsaTue 4

Tema 11.4

Coneprkanne yueOHOTo MaTepuana
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Pemenue [Tonsitue norapudmudeckoro ypasuenus. Oneparus moreHuupoBanus. Tpu
Jorapu(pMUIEeCKUX OCHOBHBIX MEeToJa  peleHus  JorapuMUYECKUX  YpaBHEHHIL:
YpaBHEHUI U HEPABEHCTB | (YHKIMOHAIbHO-TpapuuecKuii, METOJ MOTEHLIUPOBAHUS, METO/I BBEACHUS
HOBOI mepeMeHHoM. JlorapudmMuueckre HepaBeHCTBA 6
KomOuHupoBanHoe 3aHsTue
Tema 11.5 Cogepxanue yaeOHOT0O MaTrepuaa
Cucremsl Anroputm pelieHus CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB
Jorapu(pMUIEeCKUX Jorapu(pMHUUECKUX YpaBHEHHUHN U HEPABEHCTB
YpaBHEHU KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 11.6 IIpodeccnoHaAIbLHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (coaepsKaHue
Jlorapugmsl B mpupose U | MPUKJIATHOTO MOTYJISA)
TEXHHUKE [TIpumenenne norapudma. Jlorapudpmuueckass crnupans B npupoxae. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
[TpakTHdeckoe 3aHsATHE
Pa3zpnen 12. MHuoxkecTBa. JjieMeHTbI Teopuu rpagos 8
Tema 12.1 Coneprkanue yueOHOro Matepuana
MHoxecTBa [Tonsitue MuOkecTBa. [logMHOkecTBO. Onepanyiv ¢ MHOKECTBAMU
KomMmOuHupoBaHHOE 3aHsTHE 2
Tema 12.2 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  coAep:kaHue  (coaep:kaHHe
Onepanuy ¢ MHOXECTBAMH | HPHKJIAHOTO MOLYJIs1) OK-01, OK-
Onepannu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIx 3a1a4 02, OK-07
[TpakTHYECKOE 3aHATHE 2 IIK-1.1
Tema 12.3 Coneprkanne yueOHOro MaTepuana
I'pacer [Tonsitue rpada. Cs3Hbli rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
[TpakTHueckoe 3aHsATHE 4
Paznen 13. JineMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPHHU BEPOATHOCTE 20
OK-01, OK-
Tema 13.1 Copepxanue yueOHOro Marepuaa 0 4’
OcHoBHbIE noHATHs | [lepectaHOBKH, pa3MenIeHUs], COUETaHUSI. OK-65
KOMOMHAaTOPUKHU 4
IK-1.1

Komb6un1poBaHHOE 3aHATHE.
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Tema 13.2

CoOniTHE, BEPOSITHOCTh
coopiTug. CliokeHue W
YMHOXEHHUE BEPOSITHOCTEH

Copneprkanue yueOHOTO MaTepralia

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpPOSTHOCTU CYMMBbI
cOOBITHIA. YCIIOBHAsI BEPOSITHOCTh. 3aBUCUMbIE M HE3aBHCHMBIC COOBITHSI.
Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITHH.

KomMbunmnpoBanHoe 3aHsTre 2
Tema 13.3 IIpodeccnonanbHO-OpMEHTHPOBAHHOE  cofep:kaHue  (coaep:kaHHMe
BepositHOCTB B | IPUKJIAJIHOTIO MOJY.JIs1)
po¢eCcCHOHATIBHBIX OTHOCcHUTENnbHA 4YacTOTa COOBITHS, CBOMCTBO €€  yCTOMYMBOCTH.
3ajavax Cratuctuyeckoe onpezaeneHue BeposSTHOCTH. OIeHKa BepOsATHOCTH
COOBITHS 4
[IpakTnueckoe 3aHsaTHE
Tema 13.4 Coneprxkanue yueOHOro MaTepuana
JuckpeTHas ciydanHas | Bunel ciaydaiiHbix BenmuuH. OnpeiencHHe JUCKPETHOM —CilydaitHOM
BEIMYUHA, 3aKOH €€ | BEJIMYMHBI. 3aKOH paclpeAcieHUusl JUCKPETHOM Cly4daiiHON BenuduHbl. Ee
pacripeieieHus YHCIIOBbIE XapaKTEPUCTUKH 4
KomOunmnpoBanHoe 3aHsATHE
Tema 13.5 Coneprkanue yueOHOro MaTepuana
3agaun  MmaremaTtndeckod | Bapuanmonnsii psa. [lomuron wactot u rucrorpamma. CTaTHCTHYECKHUE
CTaTUCTUKU XapaKTePUCTHKU psiJia HAOII0JaeMbIX JaHHBIX
KomOuHmnpoBaHHoe 3aHATHE
2
Tema 13.6 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  coAep:kaHue  (coaep:kaHHe
CocraBieHue TaOIuI WU | NPUKJIATHOIO MOLYJISA)
yarpamMm Ha IpaKTHKe [lepBuunas 00paboTka cTaTHMCTUYECKUX JaHHBIX. [paduueckoe ux
npeacraBieHne. HaxoxaeHne cpeaHuX XapaKTepUCTHK, HaOII0JaeMBbIX
JTAHHBIX 4
[IpakTnueckoe 3ansaTue
Pasnen 14. YpaBHeHusi 1 HepaBeHCTBA 24 OK-01, OK-
Tema 14.1 Copepxanue yueOHOro Marepuaa 02, OK-06
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PaBHOCHIBHOCTE
ypaBHEHUH W HEPaBEHCTB.
OO61mmme MEeToIbI perIeHUs

PaBHOCHMIIBHOCTh ypaBHeHUW W HepaBeHCTB. OmpeneneHusi. OCHOBHbIE
TEOpPEMBbI PABHOCHJIBHBIX IIEPEX0/IaX B ypaBHEHUIX U HepaBeHCTBax. Obiue
METO/Ibl pEeLICHHS yPaBHEHUM: IEpeX0] OT paBEHCTBA (PYHKIIHM K paBEHCTBY
apryMEeHTOB [JiJI1 MOHOTOHHBIX (DYHKUMN, METOI pa3lioKeHUs Ha
MHOXHTEIH, METOJ BBEJICHHS HOBOM I€PEeMEHHOW, (YHKIMOHAIBHO-
rpadu4ecKuii MeTox

KomOunupoBanHoe 3anstue

Tema 14.2 Coneprkanue y4eOHOro MaTepuasa
I'paduueckuit MeToJ | OOmure MeToAbl pelleHHs] HEPaBeHCTB: MepPexoj] OT CPaBHEHMs 3HAUYCHUI
pelieHus YPaBHEHMH, | GYHKIMI K CPABHEHUIO 3HAUCHHUI apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIUH,
HEPaBEHCTB METOJI MHTEPBAJIOB, (yHKIMOHaTbHO-Tpaduueckuii meron. ['paduueckuit
METO/1 peIICHUS] ypaBHEHUI 1 HEPABEHCTB
KombOunupoBanHoe 3anstue
Tewma 14.3 Cogepxanue yueOHOro MaTepuana

ypaBHeHI/IH U HCPABCHCTBA
C MOYyJIEM

OHpe,I[CJ'ICHI/IC MOAYJIA. PaCKprTI/Ie MOAYJIA IO OIIPCACIICHULO. HpOCTGﬁH.IPIC
YpaBHCHHUA W HEPABCHCTBA C MOIAYJICM. HpI/IMeHeHI/IC PaBHOCHUJIbHBIX
MepexXoa0B B OIIPCACICHHBIX THUIIAX ypaBHeHI/Iﬁ " HEPABCHCTB C MOJAYJICM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4
YpaBHEHHs 1 HEPABEHCTBA
C mapaMeTpaMu

Coneprkanue yueOHOr0o MaTepuana

3HakoMcTBO ¢ mapamerpoM. [Ipocteilive ypaBHEHHS U HEpaBEHCTBA C
napameTpoM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.5

CocraBieHue M pelIeHHe
npodeccuoHanbHbIX 3a]a4
C TIOMOIIBIO YPAaBHEHHM

IIpodeccnonanbHO-OpHMEHTHPOBAHHOE  coAep:kaHHe  (coaep:kaHHMe
NPHUKJIATHOTO MOIYJIA)

Pemenne TekcToBbIX 3aa4 MPO(ECCHOHATIBHOTO COAEPKAHUS

[IpakTueckue 3aHATHS

Tema 14.6
Pemenue 3a7ad4.
YpaBHEHUS U HEPABEHCTBA

Cogepxanue yueOHOTO MaTepuana

OOmme MeTonpl pelIeHHs YypaBHEHUHA. YpaBHEHHS U HEPaBEHCTBA C
MOJIyJIEM U C ITapaMeTpaMu

[IpakTHueckoe 3aHsATHE

I1K-2.3
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Koncynpramuu 10
IIpome:kyTounas arrectauus (JK3aMeH) 4
Bcero: ‘ 280
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3. YcioBus peajiu3anuu NporpaMmMbl 0011eo0pa3oBaTeIbHOM JUCHUIIJINHbBI
3.1. Jas peaau3anyu NPOrpaMmbl JMCUMILUIMHBI JOJIKHBI OBITh

NpeayCMOTPEHBI CJIeyIolue clenralbHble OMeleHUs :

Jns  peanuzandd  TpOrpamMMbl  TUCHUIUIMHBL  MPEAYCMOTPEHBI  CIEAYIOIINe

CIIELUAJIbHBIC TIOMEIIICHUS: YUeOHbI KaOMHET «MaTteMaTuKm.

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

oOpa3oBaTeIbHON MporpaMMbl Mo crenranbHocTH 19.02.12 TexHomorus

MPOJAYKTOB MUTAHUSI ) KUBOTHOTO TTPOUCXOKCHUS .

TexHuYecKue cpeicTBa:

- KOMILUIEKT YePTEKHOTO 000PYIOBAHUS U MPUCIIOCOOICHUM JIJIsl IIKOJIBHOM JTOCKU

(TpeyroiabHUK, TPAHCHOPTUP, UUPKYJIb, TUHEUKA);

- MOJAENU IS HU3Y4YEHHUs TeoMeTpuueckux Guryp (d4actu 1enoro Ha Kpyre,

TPUTOHOMETPUUECKHUI KPYT, CTEPEOMETPUUECKU HAOOP, HAOOPBI FEOMETPUYECKHUX

Mojeneit u GUryp ¢ pa3BepTKOM);

JleMOHCTpallMOHHbIE YUE€OHO-HATJISAHbIE TOCOOUS:

- KOMILUIEKT HOPTPETOB sl OPOpMIIEHUS] KaOUHETA.

3.2. HapopmanuoHHOe oOecniedeHne peau3auu NporpaMmmMbl
OCHOBHBIE HCTOUYHUKH:
1. MaremaTtuka: yueOHUK JJis CTy[A. YUpEKIeHUN cpel. mpod. oopazoBanus M.U.
bammakoB M.: U3gaTenbckuil HEeHTp «Akagemus», 2024,
2. Maremaruka. 3agayHuk: yueO. mocobue i CTyI. YUPEKIeHU cpena. npod.
obpazoBanus M.U. bammakoB M.: M3aaTenbckuil neHTp «Akagemus», 2024.
JlonoHUTENbHBIE HCTOUYHUKHU:
1. Anrebpa u Hauana mareMaruyeckoro anamusa. 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. Hndopmarmmonnas cuctema «EnmHOe OKHO JocTyma K 00pa3oBaTeIbHBIM
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
obpaienus: 08.06.2022). - TekcT: 3JeKTPOHHBIH.

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 obpazoarue». - URL: http://www.edu.ru/
(mata obpamenus: 02.07.2022). - TekcT: 2ME€KTPOHHBIN.

®denepanbHblii LEHTp HHPOPMALMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nata oopamenus: 01.07.2022). - TekcT: 3MeKTpOHHBIN
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4. KoHTpoib M OLEHKA pe3yJbTATOB OCBOEHHs 001eo0pa3oBaTeJbHOM
TUCHUNIIHHBI

KonTtpons M omeHka pe3yJbTaTOB OCBOEHHS 0O0me00pa3oBaTeIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTATHI, HAIIPaBICHHbIE
Ha ¢dopMHUpOBaHUE OOUMX W TPOo(decCHOHATBHBIX KOMIIETEHIIMH MO pasjeiiaM
U TEMaM CoJIepKaHusl yueOHOTO MaTepHalia.

Oo6masi/mpodeccnonanbHast Paznea/Tema THI OIleHOYHBIX
KOMIIETEeHIH S MeponpHusTHS

OK 01. Beibupats ciocoOsl P.1, Tema 1.1, 1.2, 1.3 II- | YcrHbIi onpoc
pernieHus 3a1a4 o/c',1.4,1.5,1.6 KonTtposnbsHas padora
npodeccuoHaIbHON P.2, Temnr 2.1, 2.2, 2.3, 2.4, | Boimonnenue 3aganuii Ha
NESTETHbHOCTH TPUMEHHUTEIIBHO K 2.51I1-o/c JK3aMeHe
Pa3IMYHBIM KOHTEKCTaM P.4, Temnr 4.1, 4.2, 4.3, 4.4,

4.5, 4.6, 4.7 TT-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

OK 02. Mcnonb3oBaTh P.1, Tema 1.1, 1.2, 1.3 II- | YcTHbIi onpoc
COBPEMEHHBIE CPEACTBA ITOUCKA, o/c,1.4,15,16 KonrponbHas pabota
aHaJIM3a ¥ HHTEPIPETAIINH P 3, Temsr 3.1, 3.2, 3.3 II- | BrimonHenue 3ananuii Ha
WHPOPMAITUH, U o/c IK3aMeHe
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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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