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Pabouas mporpamma y4eOHOM IMCHMIUIMHBI pa3paboTana Ha ocHoBe TpeboBanuit OI'OC
cpenHero obmero oopa3oBaHusi, yTBEPKIACHHOTO MprukazoM MuHmpocBemerus Poccun Ne 413
ot 17.05.2012 (akTyanpHas penakius), GpenepanbHOil 00pa30BaTENbHON MPOrPaMMBI CPEIHETO
obmero oopazoBanus, yreepxacHHou [Tpukazom Munmnpocsemenus: Poccun ot 18.05.2023 Ne
371 (axkTyanbHas pefaxius), pacnopsbkeHuss Munnpocsemenns Poccun ot 30.04.2021 Ne P-98
5 «O0 yrBepxaennu Konuenuuu npenoaaBanus 001eo0pa3oBaTeNIbHbIX JUCIUILIAH C YI4ETOM
npo¢eCCHOHATFHON HANPABICHHOCTH MIPOrpaMM CPEIHEro MpodecCHOHATBHOTO 00pa3oBaHMs,
peaiin3dyeMblx Ha 0Oaze OCHOBHOro obOmiero oOpa3oBaHus»; muchbMa JlemapramenTa
TOCy/IapCTBEHHOW TIONUTHKU B cdepe cpeaHero mnpodecCHOHATbLHOr0 00pa3oBaHUs W
npodeccuonanbHoro ooyuenust MunmnpocseuieHus: Poccun «O HampaBieHUN peKOMEHAALNN»
ot 1 maprta 2023 1. Ne 05-592 (PexoMmeHmanuu mo peajimu3aiyy CpeaHero o0mero oopa3oBaHus
B IIpelerax OCBOCHHUS 00pa3oBaTeNbHOM MpOrpaMMbl CpelHEro MpodeccrnoHalIbHOTO
obOpazoBanusi) U marepuanioB @DenepansHoro mpoekta ®I'BOY IO HPIIO «Pa3pabotka
W BHEJpPEHHE METOJUK IMpernojaBaHusi o0O0Ieo0pa3oBaTeNbHBIX AUCHUIIIMH C  Y4€TOM
npoheCCHOHATFHON HANPABICHHOCTH MIPOTPAaMM CPEIHETr0 MPO(eCCHOHAILHOTO 00pa30BaHMs,
pean3yeMbix Ha 6a3e OCHOBHOTO 00OIIEro 00pa30BaHUs.

PaccmoTpeHo 1 0100peHo Ha 3acenaHud MeToAnYecKOoro CoBeTa
ITpoTtokon Ne 1 ot 27.08.2025r.
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1. O6mas xapakTepucTuka padoueii nporpaMmMbl 001e00pa3oBaTeJIbHON TUCITUNIMHBI
«MartemaTuka

1.1. MecTo THCHHIUIMHBI B CTPYKTYpe o0pa3oBaTeiibHO# nporpammbl CITO:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBIAETCS 005S3aTENbHON YacThIO
0011e00pa30BaTeIbHOTO UKJIa 00pa3oBaTeNbHON mporpammsl B cootBercTBUn ¢ ®I'OC CIIO
no npodeccuu 23.01.17 Macrep mo peMOHTY U 00CIY’KUBAHUIO AaBTOMOOHJIEH .

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIINHBI:
1.2.1. Heap AMCHUILIHHBI

Copepxanue mporpaMMmbl  00IIe00pa3oBaTeNbHOW  JUCHMILIUHBI — «MareMaTuka
HAIPAaBIICHO Ha JIOCTHKEHHE pe3yNbTaToB ee U3Y4YCHHS
B cootBeTcTBUU ¢ TpeboBanusmu PI'OC COO ¢ yuerom npodeccrnoHaIbEHON HapaBICHHOCTH
droc CIIO. [TpuopureTHbIMU LEISAMHA oOy4eHus MaTeMaTuKe
Ha 0230BOM YPOBHE SIBJISTFOTCSI:

- (dopMHpOBaHHWE ICHTPAIBHBIX MATCMATHYECKUX TMOHITHH (YUCIIO, BEIUYHHA,
reoMerpuueckas ¢urypa, mepeMeHHas, BEpOSATHOCTh, (YHKIH), 00ecrneunBarOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00yJarOIINUXCS;

- TIOJIBEJICHHE O0y4aroNIMXcs Ha TIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO B3aHMMOCBS3H
MaTeMaTUKH M OKPYXKAIOLEro MUpa, MOHMMAaHME MaTEeMaTHKM KaK 4YacTH OOIed KyJIbTypbl
YeJI0BEUeCTBA;

- DPa3BUTUE HUHTEIUJICKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH oOOywaroumxcs,
MO03HABATEIIFHON aKTUBHOCTH, UCCIICIOBATEIILCKUX YMECHHA, KPUTUIHOCTH MBIIIUICHUS, MHTEpeca
K U3YYCHHUIO MAaTEMaTHKH;

- (QopmupoBanue (GYHKIMOHATBHOW  MaTEMaTUYECKOW TPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTeMaTHYECKHE aCTEeKThl B PEAbHBIX KU3HEHHBIX CUTYAIlUsAX U MPU U3YUYCHUU
JIPYTUX IUCIMILTUAH, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMylIupoBaTh MX Ha
A3bIKE MAaTeMaTHKU W CO3/1aBaThb MaTeMaTHYeCKHe MOJETH, TIPUMEHSATh OCBOCHHBIH
MaTeMaTHUYeCKU ammapaT [Uisl pelIeHds MPaKTHKO-OPHMEHTHPOBAHHBIX  3ajad, 3aaad
npodeccuoHaNbHOM e TeNIbHOCTH, MHTEPIIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

1.2.2. TlnaHupyemble Ppe3yJbTaThl OCBOECHHSI 001e00pPa30BaTeIbHON JUCHUIJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Oo6mue xommereniuu (nanee — OK) u mpodeccronanbupie kommereHmn (ganee — 1K)
®I'OC CIIO B COOTHECEHUU ¢ TUYHOCTHBIMU, METAIPEIMETHBIMU U MIPEIMETHBIMH Pe3yIbTaTaMu
o0Oydenus 6a3zoBoro ypoBHs (manee — [1P6) ®I'OC COO mnpencraBieHsl B TabIuIE:



Kon n nHaumenoBanue
¢dopmMupyeMbIX KOMIIETEHUN I

Pe3ysnbTarsl 00y4yeHus

Oomue

III/ICIII/IH.]II/IHapHLIe

OK 01.
Beibuparh  crocoObl  perieHust
3a1a4 npodeccuoHaTbHON

ACATCIIBHOCTH IIPUMCHUTCIIBPHO K
PA3IMIHBIM KOHTCKCTAM.

JINYHOCTHBIE Pe3yJbTAaThl JOJKHBI OTPa’KaTh
B YACTH: TPYAOBOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K TpPYAy, OCO3HaHHE ILIEHHOCTH
MacTepCcTBa, TPYAOIIO0HE;

- T'OTOBHOCTbH K aKTUBHOU ACATCIIbHOCTHU
TEXHOJOTMYECKOW U COLUAIBLHON HAMpPAaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIMMPOBATH, IUIAHUPOBATH |
CaMOCTOSTEIILHO BBITIOIHATH TAKYIO JACATCIBbHOCTD;

- UHTEpEC K Pa3IUYHBIM chepam
npodeccCHnoHATEHOM 1A TEIIEHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKECHUN BCEH KU3HHU.

MeTanpeaMeTHbIe pe3yJbTaThl JMOJIZKHBI
0TPakKATh:

OBnanenue YHUBEpCaIbHBIMHU yueOHBIMU
IIO3HAaBATCIIbHBIMHAU HGﬁCTBI/IﬂMHZ

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh
U aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh

€€ BCCCTOPOHHE;
- YCTaHaBJIMBATb CYH_ICCTBCHHLII\/'I IpHU3HAaK WA

OCHOBAHUA JJISA CpaBHeHI/Iﬂ, KJ'[aCCI/I(bI/IKaIII/II/I
H 0000IIeHNS;
- ompemenaTh Iead JAESTEIbHOCTH, 3a]aBaTh

MapaMeTpbl U KPUTEPUU UX JOCTHUKEHUS;

- BBIIBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS
B pacCcMaTpPUBAEMBIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B JICSATEILHOCTh, OLICHUBATH
COOTBETCTBUE PE3YyJbTATOB LEJSAM, OLIEHUBATH
PUCKH MOCIEICTBUI ACATEILHOCTH;

I1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pewieHus 3a1a4; yMeHHE (OpMyIupoBaTh OIpeIeseHHUs,
aKCUOMBl M  TEOpPEMBI, IPUMEHATH UX, IPOBOJUTH
JI0Ka3aTesIbHbIC PaCCY)KICHUS B XOZ€ PELICHUS 3ajiay;
I1P62. YMeHue omnepupoBaTh MOHATUSMU: CTEIEHb YHCIA,
jgorapupM yHCcla; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HAYEHUM M TIPeoOpa30BaHUs BHIPAKEHUU CO CTEIICHIMH U
norapupmamu, Mpeodpa3oBaHus JPOOHO-pAllMOHATIBHBIX
BBIPKEHHUI;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMU: palldOHAIBHBIC,
UppalnytoHaIbHbIE, HoKa3aTeJbHbIE, CTEIECHHBbIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS
Y HEpaBEHCTBA, UX CUCTEMBI;

I1P65. YMeHue onepupoBaTh HOHATHUSAMHU: pallMOHAIIbHAS
GyHKLUsA, MMOKa3zaTenbHas (YHKIMS, CTENeHHas (yHKIHA,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHK1MU, oOpaTHble (QPYHKIMH; YMEHUE CTPOUTH I'paduKu
M3YYEHHBIX (QYHKIMH, HCIONb30BaTh TIpaduku IpU
WU3YYEHHH TIPOLIECCOB M 3aBUCHMOCTEW, INpPU pPELICHUU
3aJa4 U3 JPYrux y4yeOHbIX MPEIMETOB U 33/1a4 U3 pealbHON
KU3HHM; BBIpaXaThb (OPMYJIaMU 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTH, 33Jaud U3

obmacti  ympaBleHHWS  JUYHBIMU U CEMEHHBIMH
dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMbl 1O YCJIOBHIO 3aJayH,
HCCIIEIOBATh  TOJIYYEHHOE  PEUIEHME U OLEHUBATh

PaBI0N0I00HOCTH PE3yJIbTATOB;




- pa3BUBaTh KpeaTHBHOE MBIIIEHHE
IIPU PEUICHNUH KU3HEHHBIX MTPOOIIEM.

0) 0a3oBblIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

- BJIQJICTh HABBIKAMHU y4eOHO-UCCIICOBATEIBCKON U
MPOCKTHOM JESITCIIbHOCTH, HABBIKAMH Pa3peIICHUS
pooem;

- CIIOCOOHOCTH u TOTOBHOCTE
K CaMOCTOﬂTCHbHOMy HOI/ICI(y METOA0B peI_HCHI/ISI
MPAaKTHYECKUX 3aJlay, MPUMCHEHHIO Pa3IMYHbIX
METOHOB IIO3HAHN,

- BBIBIATH  NPUYUHHO-CIICJICTBEHHBIC  CBS3H
158 aKTyaJII/I3I/IpOBaTI) 3a)1aqy, BBIABUT'ATH FI/IHOT€3y cec
perieHus, HaXOJIHTh apryMEeHTBI IS
JIOKa3aTelibcTBa CBOMX YTBEPXKACHUH, 3a1aBaThb
rapameTpbl U KpUTEPUH PEILICHNUS,

- aHaJII/I3I/IpOBaTI) HOJIyLIeHHI)IC B XO0Ie pGHICHI/DI
3alayd  pe3ynabTaThl, KPUTUYECKU OIEHUBATh HX

JIOCTOBEPHOCTb,  IPOTHO3UPOBATH  H3MEHEHHUE
B HOBBIX yCJIOBUSX;
pazpabareiBaTh  IUIAH  pEUIEHUs  MPOOJIeMbl

C YY4EeTOM aHalIM3a MMEIOLIUXCS MaTepUuaIbHBIX
Y HEMAaTepHUaAIbHBIX PECYPCOB;

- YMETb IEPEHOCUTh 3HAHUA B I03HABATEIbHYIO
U IPAKTHUYECKYI0 00J1aCTH KU3HEACSTEIbHOCTH;

- yMeThb MHTETPHpPOBaTh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;
- BBIABHUT'AaThb HOBBIC niaeu, npez[naraTL

OpUTMHAJIBHBIE IOAXO/bI U PELICHUS;

- CTaBUTh MNpoOJIEMBl M 3aJayH, JOIMYCKAIOLIUe
CIIOCOOHOCTh ux HCIIOIb30BaHUS
B [TI03HABATEIbHOW M COLMATILHOMN MPAKTHKE.
OBiajgeHne yHHMBepCAJBHBIMH PeryJisiTHBHbIMH
AeHCTBUAMMU:

a) CaMOOPraHMU3AIUsA:

ITPGY. YMeHue omepupoBaTh MOHATHAMHU: TOYKA, MpsMas,
MIJIOCKOCTb, MIPOCTPAHCTBO, JIBYTPAHHBII yrou,
CKpEeIIMBaOIINecs MpsIMbIE, napajuieIbHOCTb u
MEePHEHANKYIISIPHOCT MPSMBIX M TIOCKOCTEH, YTOJI MEXIY
OPSIMBIMU, YTOJI MEXAY MpSAMOM M IUIOCKOCTHIO, YIOJ
MEXy TJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHuE MEXIy MPSMBIMHU, PACCTOSIHUE  MEXAY
IJIOCKOCTSIMU; YMEHHUE MCHOJb30BaTh MPU PEIICHUH 3a7a4
U3Y4YeHHbIE (AaKTbl U TEOpeMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;

[TP610. YMmeHue onepupoBaTh NOHATUSAMU: MHOTOTPaHHHUK,
CeYeHHE MHOIOIpAaHHMKA, KyO, Mapajuienenure], Mnpu3Ma,
nupamMuia, Urypa U MOBEPXHOCTh BpallleHUs, UIUHID,

KOHyC, mmiap, cdepa, cedeHus GUTYpBl BpalleHHS,
IUIOCKOCTh, Kacaromasicsi cdepbl, IMIMHAPA, KOHYCa,
miomajab IMOBCPXHOCTH NHpaMHUAbI, IIPU3MBI, KOHYCA,

LWIMHApPA, IIomaak chepbl, 00beM Kyda, MpsIMOYroIbHOI0
napajuiesenune1a, TMpaMubl, IpU3Mbl, IWIKHIPA, KOHYCA,
11apa; yMeHue n300pakaTb MHOTOTPaHHUKHU U TOBEPXHOCTU
BpAIllEHUs, X CEUEHUS OT PYKH, C TIOMOIIbIO YEPTEHKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaTb CHMMETPUIO B IPOCTPAHCTBE; YyMEHHE
pacro3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKH;

[IP611 VYmeHue omepupoBaTh MOHSATUSMU: [IBUKEHUE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpHl B MPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOLICHHWE IUIOHIAACH TIOBEPXHOCTEH U
00BeMOB NMOJOOHBIX GUTYp MPH PELICHUHU 3a]1aY;

[1P612. YMeHue BBIYUCIATH T'€OMETPHUUECKUE BETHMUMHBI
(nuHa, yroJ, Iomaab, o0beM, TUIOMIAAbh MOBEPXHOCTH),
UCTIOJIb3YS U3y4eHHbIE (DOPMYJIIBI U METO/IBI;

[1P613. YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS

CHUCTEMA KOOpJAUHAT, KOOpAWHATBI TOYKH, BCKTOD,
KOOpJAWHATBl BCEKTOpa, CKAIAPHOC TMPOU3IBCACHHUEC, YTOJI
MCKAY BCKTOpaMH, CyMMa BCKTOPOB, IIPOHU3BCACHUC
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- JIeNiaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €T0,
OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

BEKTOPA HA YHUCJIO; HAXOAWUTH C IOMOIIBI0 HM3YyYEHHBIX
dbopMynT KOOpAMHATBHI CEpPEeIUHBl OTPE3Ka, PACCTOSHUE
MEXy IBYMsI TOUKAMU;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMA U3YYEHHBINH METO
JUIsl pelIeHHs 3aJadyd, pPAclO3HAaBaTb MaTEMaTHYECKHE
(dakThl W MaTeMaTHYECKHE MOJIENM B MPHUPOJHBIX U
0OI1ECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE; YMEHHE TPUBOJAUTH
IIPUMEPBl  MATEMATHUYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTEMAaTUYECKON HAYKH.

OK 02.

Hcnons30BaTh COBPEMCHHbBIE
CpeiCTBa TOWCKA, aHaIM3a W
UHTEpIIpETAlid  HHPOPMAIHH, |
UH(POPMALOHHBIE TEXHOJIOTUU
TSt BBITTOJTHEHUS 3a71a4
po(hecCHOHATTLHOM
JIeSATEILHOCTH.

JINYHOCTHBIE pe3yjbTarbl AO0JKHBI OTPaKaTh B
YaCTH: HCHHOCTH HAYYHOI'O IIO3HAHUSA

-c(OpMHPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKd ©  OOIIECTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha Juasnore KYJBTYP,

CHOCO6CTBYIOIHCFO OCO3HaHHUIKO CBOCro McECTa B
MOJIMKYJIIBTYPHOM MHPC.

MeranpeamerHbie pe3yJbTaThl HAOJIKHBI
O0TPaXKaTh:
Osaanenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) pa6ora ¢ ungopmanmeii:

- BJAJIeTh HaBbIKAMM MOJY4YeHHUS HHPOPMALUU U3
HUCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIATh NOUCK, aHAJIU3, CUCTEMATH3aLUI0 U
MHTEpIpeTaluio HHGOPMalluK pa3IuYHbIX BUIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCThl B pa3IUYHBIX (opmarax c
y4eToM Ha3HaueHuss HHQoOpMaluu U IEeJIEeBOH
ayTUTOpPUH,  BBIOMpas  ONTHUMAJbHYIO  (GopMy
MIPEICTaBICHNS U BU3YyaIU3aliHy;

- OLEHUBaThb  JIOCTOBEPHOCTH,
uHbopMalMM, €€  COOTBETCTBUE
1 MOPaJIbHO-TUYECKUM HOpMawm;

JETUTUMHOCTbD
IMpaBOBbBIM

[1P64. VYwmenue onepupoBaTb MOHATUSAMU: (PYHKLHUA,
HerpepbIBHas (QYHKIMs, NPOU3BOAHAs, NepBOOOpasHasi,
OTIpeIeICHHBI UHTETPAJl; YMEHUE HAaXOAUTh MPOU3BOIHbIC
DIIEMEHTApHBIX  (PYHKIMH,  HUCIONB3ys  CIPAaBOYHBIC
MaTepuajbl, HCCIEIOBAaTh B MPOCTEUIIMX  CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HAXOIUTh HAWOOJBIINE H
HaVMEHBIINE 3HAYEHUS (YHKIUH; CTPOUTHh TpaduKu
MHOTO4JICHOB c UCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOTO aHaIN3a; IPUMEHITh MPOU3BOIHYIO TIPU
peleHny 3aJad  Ha JBW)KEHHE; pelaTb MpaKTUKO-
OpPHEHTHPOBAHHBIE 33]]a4l HA HAaUOOJBIIINE W HAUMEHBIINE
3HAa4YeHHUs1, Ha HaXOXKJICHUE MMyTH, CKOPOCTH M YCKOPEHHUS;

[1P66. YMeHnue peniath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, JOJM M YacTd, Ha JBU)KEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3aJaudl W3

o0nacTd  ynpaBieHMs  JUYHBIMA U CEeMEHHBIMHU
¢uHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IOJIyYEHHOE  pEIIeHHe M OLCHMBATh
MPaBON0100HOCTh PE3YJIbTATOB;

[IP67. VYmenue omepupoBaTh MOHATHSAMH: CpelHEe

apupMeTHyecKoe, MeauaHa, HauOojbllee WM HauMEHbIlee
3HAYEHMs, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHHUE U3BJEKaTh, HHTEPIPETUPOBAThH
nH(pOpMallMI0, TPEJCTaBICHHYH0O B  Tabimumax, Ha
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- HCHOJNB30BaTh CpeACTBA HH(DOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOT UM B pelICHUN
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX "
OpPraHU3allMOHHBIX  33aJad  C  COOJIO/IeHUEM
TpeOOBaHMH SPrOHOMUKH, TEXHHKH O€3011acHOCTH,
THTHEHBI, PeCcypcocOepekeHHs, TMPaBOBBIX |
TUYECKUX  HOPM, HOpPM  HMH(OPMAaLMOHHON
0e30I1acHOCTH;

- BJIQICTh HABBIKAMU PACMO3HABAHMUSA W 3alUTHI
uHpopmanuy, HWHPOPMAITMOHHOW  0E30MacHOCTH
JIMYHOCTH.

auarpaMmax, rpagukax, OTpakarollylo CBOMCTBA peaabHbIX
NPOIIECCOB W SABICHMI; TNPEACTaBIATh HH(OpMAIHIO C
[OMOIIBI0  TAabmULl M JUarpamM; HCCJIEI0BATh
CTaTUCTUYECKHUE JAHHbIE, B TOM YHCIE C IPUMECHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINA METO
JUIsl pelIeHHs 3aJadyd, pPAcllo3HAaBaTb MaTEMaTHYECKHE
(dakThl W MaTeMaTHYeCKHE MOJIEIM B MPHUPOJHBIX U
0OI1ECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4eCKON HAyKH.

OK 03.

[1nanupoBaTh U peaar30BbIBATH
COOCTBEHHOE PO(ECCHOHATBHOE
¥ TMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATENbCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS 10
IPaBOBOM M (PMHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX
KM3HEHHBIX CHTYaI[HSIX.

JIn4HOCTHBIE Pe3yJbTAThl JOJKHBI OTPAXKATH
B YACTH: 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- cOpMUPOBAHHOCTh HPABCTBCHHOTO CO3HAHUS,
3TUYECKOTO [TOBEJCHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAIMI0 W MPUHUMATh
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JHMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYUBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEISIM U
(W) ApyruM 4jieHaM CeMbH, CO3JaHUI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  MPUHATHS  LIEHHOCTEH
CEMEWHON KU3HU B COOTBETCTBHUM C TPagULUSIMHU
HaponoB Poccun.

MeTanpeamMeTHbie pe3yJbTaThbl JOJIKHBI
OTPAXKATh:

OBj1aieHHe YHHBEPCAJBHBIMH PeEryJsiTHBHbIMH
JeHCTBUSAMM:

a) caMOOpPraHu3aums:

- CaMOCTOATENbHO OCYIIECTBIIATH MO3HABATEIbHYIO
JACATCIIBHOCTDb, BBbIABIATH HpO6J’IeMI)I, CTaBUTh "
(dbopMynupoBath COOCTBEHHBIE 3a/1aun B
00pa3oBaTeNbHON NIEATETLHOCTH W JKU3HEHHBIX

[1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pewieHus 3aaa4; yMeHHE (POpMyIuUpoBaTh OIpeeseHHUs,
aKCMOMBI ¥ TEOpPEMBI, TPUMEHATH MX, IPOBOAUTH
JI0Ka3aTesbHbIC PACCYKICHUS B XO/I€ PELICHHUS 3a/1a4;
[1P64. VYmenue omnepupoBaTh MOHATUSAMH: (YHKIHSA,
HenpepbiBHas (YHKLIMSA, [POU3BOAHASA, IepBooOpa3Has,
OINpEENICHHBIM NHTErpai; yMEHUEe HaXOAUTh IPOU3BOHbBIE
AJIEMEHTApPHBIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CIydasiX (pyHKINUN
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJIbIINE M HAaMMEHBIINE
3HaYeHUs! (QYHKUMH; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCMOJb30BAaHUEM ammapaTa MaTeMaTHYeCKOro aHallnu3a;
INPUMEHSTh TPOU3BOJHYIO TpU pEIIeHUWH 3a7ad Ha
JIBIDKEHUE; pellaTh NPaKTUKO-OpUEHTUPOBAHHBIE 3a]aul Ha
HauOOJbIINEe M HAUMEHbIINE 3HAUYECHUS, HA HaXO0XJECHUE
IIyTH, CKOPOCTH U YyCKOPEHUS,

[1P65. YMeHue onepupoBaTh MOHATHUSIMHU: pallMOHAIIbHAS
¢byHKLMs, MOKa3zaTenbHas (YHKIMS, CTENEHHas (QYHKIUS,
norapudmuyueckas byHKIMS, TPUTOHOMETPUYECKHE
¢bynkuuu, odbpaTtHble (PYHKIMH; YMEHUE CTPOUTH IpaduKu
M3YYEHHBIX (QYHKIMH, HCIONb30BaTh Tpaduku IpU
W3Y4YEHUH NIPOLIECCOB U 3aBUCUMOCTEN, ITPH PELICHUH 3a/1a4
U3 JApYruX Y4eOHBIX MPEAMETOB M 3a1ad U3 pPEaTbHOU
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CUTYyallUsiX; CaMOCTOATEIbHO COCTABJIATH IIJIaH
pemieHuss NpoOJIeMBI € YY4ETOM  MMEIOIIMXCS
pecypcoB,  COOCTBEHHBIX  BO3MOXXHOCTEM U

[IPEATNIOYTEHNN; 1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;
crocobcTBOBaTh (OPMUPOBAHUIO U MPOSBICHHUIO
IIMPOKON JPYAUIMH B Pa3HBIX OONACTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb.

0) CAMOKOHTPOJIb:

- HUCIOJB30BaTh INpHUEMBbl pepIEKCUU ISl OLICHKU
CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

- yMEThb OLICHMBaTb pPHUCKH U CBOEBPEMEHHO
MIPUHUMATh PELICHUS 110 UX CHUKEHUIO.

B) OMOIMOHAJIbHBIA HHTEJJIEKT,
Npeanoaarammii copMUPOBAHHOCTD:

- BHYTPEHHEN MOTHUBALINH, BKJIFOYAIOIIEH
CTPEMJICHHE K JIOCTHKEHUIO LEIM U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JCHCTBOBATb,
HCXO0Js U3 CBOMX BO3MOKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHUMATh
SMOLMOHAIIBHOE COCTOSHUE IPYTUX, YYUTHIBATH €r0O
IIPU OCYIIECTBIEHUU KOMMYHHMKAIUU, CIOCOOHOCTh
K COYYBCTBUIO U CONIEPEIKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIINX
CIOCOOHOCTh BBICTPAaUBaTh OTHOULICHUS C APYTUMHU
JIOJbMH, 3a00TUTHCS, TPOSABIATH HHTEpPEC U
paspeniaTh KOH(IUKTHL.

KHU3HU; BBIpaXKaTh QopmyIaMu
BEIIMYMHAMU;

ITP66. YMeHnue pemarh TeKCTOBBIC 3aJ]a4H Pa3HBIX THUIIOB (B
TOM YHCJIE HA TMPOLEHTHI, JIOJIM M YacTH, Ha JBUXKEHUE,

pa60Ty, CTOMMOCTBL TOBApPOB U YCJIYI, HAJIOTH, 3add4d H3

3aBUCUMOCTH  MCXKIY

obrmactTu  ympaBJeHHS ~ JIMYHBIMA W CEMCHHBIMU
dbuHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMbl 1O YCJIOBUIO 3aJayu,
UCCIEN0BATh  IOJYYEHHOE  PEIIeHWE U OLICHMBAaTh
MPaBIONOI00HOCT PE3YIIbTATOB;

[IP67. VYwmeHue omepupoBaTh MOHATHIAMH: CpelIHEee

apudmernyeckoe, MeauaHa, HauOoJblllee U HAUMEHbLIEE
3HAYEHUs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO Ha0Opa; YMEHHE U3BJIEKaTh, MHTEPIPETHPOBATH
uHpOpMaLMIO,  MPEACTaBIEHHYHO B  Tabiuuax, Ha
auarpaMmax, rpadukax, OTpakaroulylo CBOMCTBA peaabHBIX
IPOLIECCOB M SABJICHUM; INpEeACTaBIATh HH(OpMAIHIO ¢
OMOUIbI0  TadnMLl M Juarpamm; HCCIIEN0BATh
CTaTUCTUYECKHUE JaHHBIE, B TOM YHCIE C IPUMEHEHHEM
rpauyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U ClIy4ailHoe COOBITHE, BEPOSTHOCTD CIYyYalHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJbl CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMWHATOpHbIE (aKThl MU
dbopMyInbl NpU pEIIEHUH 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peasibHbIX ~ COOBITMH; 3HAaKOMCTBO CO  CIy4ailHBIMU
BEJIMYMHAMHU; YMEHHME IPUBOJIUTH IPHUMEPHI IMPOSBICHUS
3aKOHa OOJBIIMX YKCEN B MPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX;

[1P614. YMmenue BoIOUpATh MOIXOIANTNN U3YISHHBIN METOT
JUIsL pelleHus 3aJadyd, pPaclo3HaBaTb MaTEMaTHYECKHE
dakThl U MaTeMaTU4YeCKWe MOJENIU B MPHUPOJIHBIX U
0OIIeCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOJANUTH
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MpUMEpPbl MaTEMAaTHUYECKUX OTKPBITUH POCCUUCKON U
MHPOBOM MaTeMaTU4eCKON HAyKH.

OK 04.

O} dexTuBHO B3aUMOICHCTBOBATH
U paboTaTh B KOJUICKTHUBE U
KOMaH/IC.

JInyHOCTHBIE Pe3yabTAThl J0JKHBI OTPAkKATh B
YacTU: LIEHHOCTU HAy4YHOTO IMO3HAHUS: OCO3HAHUE
LIEHHOCTH HAaY4YHOH JeSATENbHOCTH, T'OTOBHOCTH
OCYILIECTBIIATh IPOEKTHYIO M HCCIEN0BATENbCKYIO
NesITeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

MeTanpeamMeTHble pe3yJbTaThl TOJIKHBI
0TpaKaTh:

Ogaaienne yHUBEpCAIbHBIMHU
KOMMYHHKATHBHBIMH JICHCTBUSIMH:

0) coBMecTHasl 1eITeJIbHOCTh:

- TMOHMUMATh W HCIOJb30BAaTh MPEUMYIIECTBA

KOMAaHTHOW ¥ MHAMBHyaTbHOH paboTHI;

- IPUHMMATH LEJIM COBMECTHOW JEATEIbHOCTH,
OpraHU30BBIBATH U KOOPAVMHUPOBATH JIEHCTBUS 110 €€
JNOCTMKEHUIO:  COCTaBIATh  IUIAH  JCWUCTBHH,
pacupenensaTb pojau C y4eTOM MHEHUH YYaCTHUKOB
00CyX/J1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOpJIWHUPOBaTh W  BBHINOJNHATH  paboTy
B YCIIOBHUSAX peanbHOoro, BUPTYaJIbHOT'O
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBJIATH TO3UTHUBHOE CTPATETHYECKOE

MOBEJICHNE B PA3JIMYHBIX CHUTYAIUSAX, TMPOSBISATH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHUIIMATUBHBIM.
OBjaieHHe YHHBEpPCAJbHBIMH PeryJjisiTUBHbIMH
JefcTBUSIMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

- IPUHUMATh MOTUBBI U APTyMEHTHI JIPYTUX JOJIEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JAPYTUX JIOJEH Ha
OINOKHU;

- pa3BWBaTh  CIIOCOOHOCTH
C TIO3UIUU JPYTOro YeJOBEKa.

IIOHUMAaTh MHD

I1P61. Bnagenne meromaMu J0Ka3aTelbCTB, alrOpUTMaMu
pemieHus 3a1a4; yMeHHE (DOpPMYyIMpOBaTH OIpEaeIICHUs,
aKCUOMBI W TEOpEMBbl, IPUMEHATb UX, HPOBOIUTH
JIOKa3aTeNbHbIE PACCYKIEHUS B XO/€ PEILICHUS 3a/1a4;
I[IP67. VYmeHue omepupoBaTh IOHATHUAMH: CpEIHEE
apupMeTHYecKoe, MeauaHa, HauOojbllee WM HauMEHbIIee
3HAYEHUs], pa3Max, JAUCIEPCUs, CTaHJAPTHOE OTKJIOHEHHE
YHCIOBOTO HA0Opa; YMEHHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
uH(pOpMallMi0, TPEJICTaBICHHYHO B  Tabmumax, Ha
nuarpaMmax, rpadukax, OTpakaroulylo CBOMCTBA peaabHBIX
MPOLIECCOB U SBJICHUI; MPEICTaBISITh WHOOPMALUIO C
OMOUIbI0  Ta0dMLL M Juarpamm; HCCIIEI0BATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCIIE C NPUMEHEHUEM
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TPGS8. YMeHue onepupoBaTh NOHITUSAMHU: CITyYailHBINA OMBIT
U CIy4allHOE COOBITHE, BEPOSITHOCTD CIIyYailHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HUCIOJIb30BAHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJIbl CIOKEHUS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMyInbl MpU pEIIEHUH 3a/lad; OLIEHUBATh BEPOSITHOCTH
peambHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEITMYMHAMU; YMEHHE TMPUBOJIUTH TPUMEPHI TMPOSIBICHUS
3aKOHa OOIBIINX qucen B MPUPOTHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOAIINN N3YUYSHHBIH METO
JUIsL pelleHus 3a/adyd, paclo3HaBaThb MaTeMaTHYecKue
bakThl U MaTeMaTHYeCKWe MOJENU B TPHUPOJIHBIX U
OOLIECTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHHE MTPUBOIUTH
MpUMEPbl MATEeMAaTHYECKUX OTKPBITUH POCCHICKONH U
MHPOBOM MaTeMaTU4EeCKON HAyKH.
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OK 05.
Ocy1ecTBisTh YCTHYIO u
HCEMEHHYIO KOMMYHHUKAIHIO

Ha rocyaapCTBEHHOM SI3BIKE
Poccuiickoit @enepaiuu ¢ yueToMm
0COOCHHOCTECH COLIMAJILHOT'O
U KyJIbTYpPHOTO KOHTEKCTA.

JIn4HOCTHBIE  pe3yJbTaThl  JOJIKHBI
B YaCTH: 3CTETUYECKOTO BOCIIUTAHMUS:

- OCTETUYECKOE OTHOIIEHHE K MHUpPY, BKIKOYas
ACTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpPUYECTBA, CIOpPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHHI;

- CIIOCOOHOCTh BOCHPUHHMATH Pa3jIUYHbIC BHJIbI
HUCKYCCTBa, TpPAaJULIMK U  TBOPYECTBO CBOETO
U JIpyTUX HapoJOB, OIIyU[aTh 3SMOLUOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- YOeXIEHHOCTh B 3HAYUMOCTU JUISl JIUYHOCTH
U oOmecTBa  OTEYECTBEHHOIO W MHPOBOTO

OTpaXaTb

UCKYCCTBA, OJTHUYECKHUX KYJIbTYPHBIX TPaJUIHHA
¥ HapOIHOT'O TBOPUYECTRA.

MeTtanpeaMeTHblie pPe3yJabTaThl TOJKHBI
0TpakaTh:

OBiajeHne YHMBePCAIbHbBIMH
KOMMYHUKATHBHBIMU 1€ CTBUSIMH:

a) oOmeHue: - OCYUIECTBISATh KOMMYHUKAIUU
BO BceX cepax KHU3HU;

- pacro3HaBaTh HeBepOajbHbIE CpeACTBa OOIIEHUS,
IMOHMMAaTh  3HAYE€HHE COIMANILHBIX  3HAKOB,
pacmno3HaBaTh MPEMOCHUTKU KOH(ITUKTHBIX
CUTYaITU{ ¥ CMATYaTh KOH(DITUKTHI,

- Pa3BEepHYTO M JOTHYHO H3JIaraTb CBOIO TOYKY
3pEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

I1P61. Bnagenne meromaMu J0Ka3aTelbCTB, alrOpUTMaMu
pelieHus 3aaad; yMeHue (GOpMYyIUPOBATH OMPEICICHHUS,
aKCMOMBl ¥  TEOpPEeMbl, NPUMEHATh WX, M[POBOIUTH
JIOKa3aTelIbHbIE PACCYXKIEHUS B XO/1€ PEIICHUS 3a]1ay;

[TP66. YMeHue pemarb TeKCTOBBIC 3a1a91 Pa3HBIX THIIOB (B
TOM YHCJIE HA TMPOLEHTHI, JIOJIM M YacTW, Ha JBUXKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/aydl U3

obnmacTu  ympaBJeHHS  JIMYHBIMA W CEMCHHBIMU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPAaBEHCTBA W HMX CHCTEMbl TI0 YCIOBUIO 3a/IauH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE U OLIEHMBAaTh

HPaBAONOA00HOCTh PE3YIILTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN ONBIT
U ClIydaiiHOe COOBITHE, BEPOATHOCTD CIYy4aifHOIO COOBITHS;
YMEHHME BBIUUCIATH BEPOATHOCTb C  HCIOJIB30BAHUEM
rpadMUecKuX METOJIOB; MPUMEHSATH (POPMYJIIBI CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOUMHATOpHBbIE (aKThl MU
(GopMyJibl NpU PEIIEHUU 3a]la4; OLIEHUBATh BEPOSTHOCTH
pea’mbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHUE IPUBOJUTH IPUMEPHI IMPOSIBICHUS
3aKOHa (1018111704 qucen B MIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[TP614. YMmeHue BbIOMpaTh MOAXOIAIINN N3YUYSHHBIH METO
JUIL  PEIICHHs] 3aJa4d, paclo3HaBaTb MaTEeMaTUYECKHE
GdakThl M MaTeMaTHYeCKHEe MOJIENIM B MPHUPOJHBIX U
OOLIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHHUE MTPUBOJIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUA POCCUICKOM U
MHUPOBOM MaTeMaTU4EeCKON HAYKH.

OK 06.

[IposiBNATE TpaxaaHCKO-
MaTPUOTUUYECKYIO ITO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEJICHUE HA OCHOBE POCCUNCKUX
JTyXOBHO-HPABCTBEHHBIX

JInyHOCTHBIE pe3ybTAaThl J0JKHBI OTPA’KaTh B
YacTHu:

- IPaXXAaHCKOTO BOCIIUTaHMS: MIPUHSATHE
TPaJULIMOHHBIX HAIIMOHANBHBIX, 00II€YEeTOBEUECKIX
T'YMaHUCTHYECKHUX U IEMOKPAaTUYECKUX LIECHHOCTEH;
-IIATPUOTUYECKOT0 BOCITUTAHUS:

[1PG1. BnajgeHue mMeTogamMu JT0Ka3aTeiIbCTB, aIrOpPUTMaMHU
pelieHus 3aaad; yMmMeHue (OopMyIUpOBaTH OIpeneIeHMUs,
aKCUOMBI W TEOPEMbl, TPUMEHATb WX, HPOBOIUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PeIlIeHus 3a/1ay;

[TPG6. YMeHue permath TeKCTOBBIE 33/1a4l Pa3HBIX TUIIOB (B
TOM YHCJIE HAa TMPOIEHTHI, IOJIM W YacTH, Ha JBIDKCHUE,
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HCHHOCTeﬁ, B TOM YHUCJIE C YUCTOM
rapMOHU3alM MCKHAIIMOHAJIbHBIX
N MCXKPEIIMTHO3HBIX OTHOHICHHI;'I,
IMPUMCHATH CTaHAAPThI
AHTUKOPPYINLIUOHHOI'O IIOBECACHUAA.

LIEHHOCTHOE OTHOLIEHWE K TOCYAApCTBEHHBIM
CUMBOJIAM,  HCTOPMYECKOMY W  IPUPOJHOMY
HaclaeAuIo, NaMATHHUKAM, TpPaJuLUsIM HApOIOB

Poccun, noctmkenusam Poccun B Hayke, UCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYAE;
MeTanpeamMeTHble pe3yJabTaThl
0TpakKaTh:

OBjajieHHe YHHBEPCAJbHBIMH PeryJisiTUBHbIMHU
JeHCTBUSIMU:

B) SOMOIMOHAJIbHBIH HHTEJJIEKT,
Npeanoaarammii copMUPOBAHHOCTD:

- CaMOCO3HaHUs, BKJIIOYAIOMIETO CIOCOOHOCTH
MIOHUMATh CBOE AMOILIMOHAIILHOE COCTOSIHUE, BUJIETh
HarpaBJICHUs pa3BUTHS coOCTBEHHOM
SMOILIMOHANBHOM Cepbl, OBITh YBEPEHHBIM B ce0€;

- CcaMOperyJIMpOBaHus, BKJIFOYAKOLIETO
CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTH 32 CBOE€ MOBEACHHE, CIIOCOOHOCTh
aJanTUPOBATHCS K AMOIMOHAIIBHBIM MU3MEHEHUSIM U
MPOSIBIISTH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

- BHYTpPEHHEHN MOTHUBALIUH, BKJTFOYAIOIIEN
CTpEMJICHHE K JOCTHMXKEHHIO LEIW U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH,
HCXOJS U3 CBOMX BO3MOXKHOCTEM;

- OMIIaTUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHUMATh
SMOLMOHAIBHOE COCTOSIHUE APYTUX, YYUTHIBATH €0
MPU OCYIIECTBICHUH KOMMYHUKAIUHU, CTIOCOOHOCTH
K COUYBCTBUIO U CONEPEKUBAHUIO;

JOJIKHEBI

- COMaJIbHBIX HaBBIKOB, BKJIIOYAarOOIuXx
CIIOCOOHOCTH BBICTPAanNBATDh OTHOLIICHUA
C Jpyrumu JIFOJbMHU, 3a0 OTUTBECA, TMPOABIIATH

MHTEpEC U pa3peliaTh KOHQIUKTHI.

pa60Ty, CTOMMOCTBb TOBApPOB W YCJIYI, HAJIOTH, 3add4d U3

obrmacTu  ympaBJeHHS ~ JIMYHBIMA W CEMCHHBIMU
dbuHaHCaAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMbl IO YCIOBUIO 3a/1auH,
UCCIIEIOBaTh  IOJyYEHHOE  pelIeHHe U OLEHUBATh
NPaBIONOI00HOCTD PE3YIIbTATOB;

I[IP67. VYmeHue omepupoBaTh IOHATHUAMH: CpEIHEE

apupMeTHYeCKoe, MeauaHa, HauOojblllee WM HauMEHbIIee
3HAYEHUs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HA0Opa; YMEHHUE U3BJIEKAaTh, HHTEPIPETUPOBATH
uHpOpMalLlMIO,  MPEACTaBIEHHYHO B  Tabiuuax, Ha
nuarpaMmax, rpadukax, OTpakaroulylo CBOMCTBA peaabHBIX
IPOLIECCOB W SBJICHHM; NPEACTaBIATh HHPOpPMALUIO C
OMOUIbI0  Ta0NMLL W Juarpamm; HCCIIEN0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUUecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN ONBIT
U CIlydaifHOE COOBITHE, BEPOSITHOCTh CIIY9allHOTO COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C HCIOJB30BAHUEM
rpadUyecKuX METOJ0B; IPUMEHATh (POPMYJbl CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHbIE (aKThl H
dbopMyInbl MpU pEIIEHUH 3a/lad; OLIEHUBATh BEPOSITHOCTH
peambHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOJUTH IPHUMEPHI IMPOSBICHUS
3aKOHa (1018111704 quces B IIPUPOIHBIX
1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpPATh NOIXOAAIIMA U3YYEHHBINH METO/]
JUIsl pelIeHus 3aJadyd, pPAacllo3HaBaTb MaTEMaTHYECKHE
dakThl M MaTeMaTU4YeCKWe MOJENU B MPHUPOJIHBIX U
0OIIeCTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHE MTPUBOIUTH
IIpUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCHUICKONH U
MHPOBOM MaTe€MaTU4E€CKON HAYKH.
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OK 07.

ConeiicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpeapl,
pecypcocOepereHUI0, IPUMEHSITh
3HaHUs 00 U3MEHEHUHU KJIMMaTa,
IPUHIUITE OEPEXKINBOTO
MPOU3BOJCTBA, 3P (HEKTUBHO
JIECTBOBATH B YPE3BbIYANHbIX
CUTYalMsIX.

JIMYHOCTHBIE Pe3yJbTAThl [J0JKHBI OTPaKATh
B YACTH: IKOJOTHYECKOI0 BOCIIUTAHUS

- AKTMBHOE HENpPUSATHE JCUCTBUM, NPUHOCIIIUX
BpEJl OKPYXAKOUIEH Cpeae;

- yYMEHHE TIPOTHO3MPOBATh HEOJIATOTPUSITHBIC
9KOJIOTUYECKUE TOCIEACTBUSL TMPEITPUHUMAECMBIX
JIEWCTBUM, IPEIOTBPAILIATh UX;

- pacIIMpEHHUE OMbITA JIEATETbHOCTH SKOJIOTUYECKON
HaMpaBJIECHHOCTH.

MeTanpeamMeTHble pe3yJabTaThl JOJIZKHBI
OTPAXKATH: OBjaagenue YHHMBEPCAJIbHbIMH
yueOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:

0) 0a3oBbIe HCCJIeA0BATEIbCKHE TeHCTBHS:

- paspabaTpiBaTh IUJJaH pEUICHUS MPOOIEMbI
C YYETOM aHalIM3a MMEIOUIUXCS MaTepUuaIbHBIX
Y HEMaTepUAITbHBIX PECYPCOB;

- OCYLIECTBJISITH  II€JICHANPABIICHHBIN
nepeHoca  CpPeACTB M CIIOCOOOB

B Mpo(hecCHOHANBHYIO CPeNy;

- yMETh TMEPEeHOCUTh 3HAHUS B TO3HABATEIHHYIO
Y TIPAKTHYECKYIO 00JIaCTH KUZHEIEATEIIbHOCTH.
OBJajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU /1eHiCTBUAMM:

0) COBMeCTHAasI 1eITeJIbHOCTD:

- TpeJaratb HOBBIE TPOEKTHI,
c MO3UIINT HOBU3HEI,
MPAaKTUYECKON 3HAYUMOCTH.
OBjaieHHe YHHBEPCAJbHBIMH PeryJisiTHBHbIMHA
JeHCTBUAMM:

0) CAaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYaIldsM, BHOCHTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB IEIISIM.

IIOMICK
EUCTBUS

OLCHUBATb HICHU
OPHUIMHAJIBHOCTH,

I1P61. Bnagenne meromaMu J0Ka3aTelbCTB, alrOpUTMaMu
pemieHus 3a1a4; yMeHHE (DOpPMYyIUpOBaTH OIpEaCIICHUS,
AKCUOMBI M TEOpEMbl, IPUMEHATb UX, HPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKIEHUS B XO/€ PEILICHUs 3a/ay;
[IP64. VYwmenue omnepupoBaTh MOHATUAMU: (PYHKIUA,
HerpepbiBHAass (YHKIMSA, T[POU3BOAHASA, IepBooOpa3Has,
ONpPE/IETICHHbIN UHTErpal; YMEHHE HAXOAUTh IPOU3BOIHBIC
DIIEMEHTAPHBIX  (YHKIUH,  HCIONB3ys  CIPAaBOYHBIC
MaTepuaibl; UCCIeI0BaTh B MPOCTEHIINX CiIydasaxX QyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJIBIINE ¥ HAMMEHBIINE
3HaYeHUs (QYHKIHIA; CTPOUTh TpapuKd MHOTOUIEHOB C
UCIIOJIb30BaHUEM ammapaTa MaTeMaTH4eCKOI'o aHaJM3a;
MPUMEHATh TMPOU3BOJHYI0 TMpPU pEUICHUM 3aJady  Ha
JIBUKEHHE; pellaTh PaKTUKO-OpPUEHTUPOBAHHBIE 3a/1a4M HA
HauOOJbIIMEe W HAUMEHbBIINE 3HAYCHUS, HA HaXOXKJICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

ITPG5. YMeHue omepupoBaTh MOHATHAMH: palldOHAIbHAs
GyHKIMS, MMOKazareiabHast (PyHKLHMS, CTENEHHAas (QyHKIUS,
norapudmuueckas byHKLu, TPUTOHOMETPUUECKHE
¢GbyHKIMKM, 0OpaTHbIe (QYHKIUH; YMEHUE CTPOUTH I'paduKu
M3YYEHHBIX (YHKIHHA, HCIONb30BaTh Tpaduku MpU
M3Y4YE€HUH TIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH 3a1a4
U3 Jpyrux Y4eOHbIX IpPEeIMETOB U 3ajJad U3 peabHOH
KU3HU; BbIpaKaTh (QOpMyJaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMU;

[1P66. YMeHnue peniath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCJIYT, HAJOTH, 33aJaud U3

obmacTi  ympaBlieHHWsS  JUYHBIMU W CEMEHHBIMHU
dbuHAaHCAMM);  COCTAaBJIATH  BBIPDAKEHHUS,  ypaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMbl IO YCJIOBHIO 3aJayH,
HCCIIEIOBATh  IMOJIYYEHHOE  PEUIEHME U OLEHUBATh

IIPaBJONOI00HOCTb PE3YJIbTATOB;
I1P614. YMmeHue BbIOMpaTh NOAXOIAMINN H3YUYSHHBIH METO]
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JUISL PELIeHMs] 3ajJadd, pacrno3HaBaTb MaTeMaTHYECKUE
(dakThl W MaTeMaTHYeCKHME MOJICNU B MPHPOJHBIX U
OOLIECTBEHHBIX SIBIICHUAX, B UCKYCCTBE; YMEHUE MTPUBOIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MaTEMaTUYECKON HAYKH.

K 1.2.

OcyIIecTBIsATh TEXHUIECKOES
o0CTy>)KBaHUE
ABTOTPAHCIIOPTHBIX CPEICTB
K 2.1.

BbIMOSTHITE MOHTaXKHBIE,
JEMOHTAKHBIE, PEryJIMPOBOYHBIC U
JIMAarHOCTUYECKHE PabOThI
MECXaHUYCCKHUX KOMITIOHCHTOB
ABTOTPAHCIIOPTHBIX CPEJICTB.
IIK 2.2.

BBIMOMHITE PEMOHT  y3II0B,
arperatoB 1 MCXaHUYCCKHX
CHCTEM aBTOTPAHCIIOPTHBIX
CpE/ICTB.

OBaaneHue YHHBepPCAJIbHBIMU y4eOHBIMHU
NMO3HABATEJILHBIMH J1eHCTBUSIMM:
a) 0a30BbIC JIOTMYECKHE JICHCTBHS:
- CaMOCTOSITEIILHO (dbopMyIUpOBaTH
M aKTyaJIH3upoBaTh MpoOJeMy, paccMaTpUBaTh

€€ BCCCTOPOHHC,
- YCTaHaBJIMBAaTb CymeCTBeHHLIﬁ IIpHU3HAK WA

OCHOBAaHHSA JUIA  CPaBHEHHUSA, KjIacCU(DUKAIUH
# 00001IeHNS;
- OmpemeNnaTh IEId AEATEIbHOCTH, 3a1aBaTh

mapaMeTpbl U KPUTCPHUU UX JOCTHUIKCHUSA

- BBIBJIATb 3aKOHOMCPHOCTH MW IIPOTHBOPCYUHA
B paCcCMaTprUBACMBIX SABJICHUAX

- BHOCUTH KOPPCKTHUBBI B ACATCIbHOCTb, OLICHUBATDH

COOTBCTCTBHUEC  pPE3YJIbTATOB LECIAM, OLCHUBATH
pUCKHU HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH
- pa3sBUBaThH KpC€aTHuBHOC MBIIIJICHUEC

MIPH PEIICHUN KU3HEHHBIX MPOOIIEM.

0) 0a30BbIE HCCIeN0BATENbCKHE e CTBUS:

- BJIaJIeTh HABBIKAMU y4eOHO-UCCIIEIOBATENHCKON U
HpOGKTHOI\/’I ACATCIbHOCTH, HABBIKAMHW Pa3pClICHUA
npobiem;

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB pEIICHUs MPAKTUYECKUX 3ajad,
IMPUMEHCHUIO PA3JIMYHBIX METOA0B MMO3HAHMA,

- BBIBJISATH TNPUYUHHO-CIEJICTBEHHBIE CBSI3U U
AKTyaJIMu3NUpOBaTh 3aJiavdy, BBIABUIaTh THIIOTE3Y €€
pelieHus, HaXOJIUTh apryMEHTBI JUTS
JIOKa3aTeJIbCTBA CBOMX YTBEPXKICHHI, 3aTaBaTh

I1P61. Bnanenue mMeTogamMu J10Ka3aTeiabCTB, aarOpUTMaMU
pewieHus 3ajad; yMeHHe (OpMyIupoBaTh OIpEIeseHHUs,
aKCUOMBl M  TEOpPEMBI, NPUMEHATH UX, IPOBOJUTH
JIOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEIICHUS 3a1a4;
[1P62. YMeHue omnepupoBaTh MOHATUSMU: CTENEHb YHCIA,
jgorapuM yHMClIa; YMEHHE BBIIOJHATH  BBIYMCIICHHUE
3HAUYEHUM M TIPeoOpa30BaHUs BHIPAKEHUN CO CTEIICHIMH U
naorapupmamu, Mpeodpa3oBaHus JPOOHO-pallMOHATIBHBIX
BBIPAKECHMUI;

[TP66. YMeHnue pemiaTb TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUXKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAaJOIH, 3a/aud U3

obacTi  ympaBlieHUS  JUYHBIMU U CEMEHHBIMHU
¢buHaHCAMM);  COCTaBIIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HWX CHUCTEMbl 1O YCJIOBHUIO 3aJayu,
HCCIIEIOBATh  TOJIyYEHHOE  pEUIEHWEe U OLEHUBATh

IIPaBJONOI00HOCTb PE3YJIbTATOB;

[TP69. YMenue onepupoBaTh MOHATUSMHU: TOYKA, MpsMasd,
IUIOCKOCT, MIPOCTPAHCTBO, JBYTPAHHBIN yrou,
CKpEIINBAIOIINECS IpsSIMBIE, NapauIeIbHOCTD u
NEPIEeHIUKYISIPHOCTh MPSIMBIX M IIOCKOCTEH, Yol MEXIY
IPSIMBIMU, YTOJI MEXAY HpsAMOM M IUIOCKOCTBIO, YIOJ
MEXy MJIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHUE MEXIy MpSAMBIMHM, PACCTOSIHUE  MEXAY
IJIOCKOCTSIMU; YMEHHUE HCIIONb30BaTh MPH PEIIEHUHU 3adad
u3ydeHHble (AKThl M TEOPEeMbl IIJIAHUMETPUHU; YMEHHUE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIEr0 MUPA;
[TP610. YMeHue onepupoBaTh MOHATUAMU: MHOTOTPaHHUK,
CEUeHHEe MHOTOIpaHHMKA, KyO, mapajuiesienune]i, npu3mMa,
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napaMmeTpbl U KPUTEPUU PELICHHUS,;
- aHaNM3UPOBATH IMOJYYEHHBIE B XOJAE pEHICHUs
3alayd  pe3yJabTaThl, KPUTUYECKU OLEHUBATh HX

JIOCTOBEPHOCTb, ~ IPOTHO3UPOBAaTh  U3MEHEHUE
B HOBBIX yCJIOBUSX;
pa3pabarbiBaTh  IUIaH  pemIeHHs  MPOOJIEeMbI

C Y4YEeTOM aHalu3a WMEIOIIUXCS MaTepHUAIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

- YMEThb IEPEHOCHTHb 3HAHUS B II03HABATEILHYIO
U IPAKTUYECKYIO 00JIaCTH KU3HEAESITEIbHOCTH;

- yMeTh MHTETPUPOBATh 3HAHUS W3 pa3HbIX
MpeAMETHBIX 00JIaCTeH;
- BBIIBUTATh HOBBIE UJIEH, peiaraTh

OPHUIMHAJIBHBIC MTOAXOAbI 1 pemeHI/m;

- CTaBUTh MNPOOIEMBI M 3a/Jayd, JOMYCKAIOILIUE
CIIOCOOHOCTH ux UCTIOJIb30BaHUS
B [T03HABATEJILHON M COIMANIbHOM MPAKTUKE.
OBjaieHHe YHHBEpPCAJbHBIMH PeryjisiTUBHbIMH
ACCTBUAMU:

a) caMOOpraHM3alus: JeJaTh OCO3HAHHBIA BBIOOD,
apryMEeHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
perieHue.

nupamuia, GuUrypa ¥ MOBEPXHOCTh BpallleHUs, LUIUHJD,

KOHyC, 1miap, cdepa, cedeHus GUTYpbl BpalleHHS,
IUIOCKOCTh, Kacaromasicss cdepbl, LWIMHApPA, KOHYCa,
IUIOIIAAb IIOBEPXHOCTHM NUPaMUIbI, IPU3MBI, KOHYCa,

HWIMH]IPA, TIoImaas chepbl, 00beM Kyba, IpsIMOYTOJIBHOTO
napajuieNienumne1a, TUpaMuIbl, TIPU3MBI, IIIMHIPA, KOHYCA,
11apa; yMeHue n300paxkaTb MHOTOTPaHHUKH U TOBEPXHOCTHU
BpAIlICHUs, UX CEUCHHUS OT PYKH, C TIOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;  YMEHHUE
pacrmo3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE;, yMCHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

[IP611 VYmeHnue omepupoBaTh MOHATHUSAMHU: JBUKEHHE B
MPOCTPAHCTBE, TMOA0OHBIE (UTYPHl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIIECHUE IUIOMAJAEH MOBEPXHOCTEN U
00BeMOB MOJOOHBIX (GUTYp MPH PEIICHUU 3a]1aY;

I1P612. YMeHHEe BBIUUCIATH N€OMETPUYECKHE BEJIUUHHBI
(nmuHA, yroji, IUIOHIa/b, 00bEM, IUIOMIAh MOBEPXHOCTH),
UCIIOJIB3YS M3YUCHHBIC (DOPMYITBI U METO/IBI;

[TPG13. YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS

CUCTEMa  KOOpAMHAT, KOOPAMHAThl TOYKH, BEKTOP,
KOOpJAMHATBl BEKTOPA, CKAJISIPHOE IPOU3BENEHUE, YIOJ
MEXIYy BEKTOpaMH, CymMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YUCIIO; HaXOJIUTh

C MOMOIIBIO H3YYEHHBIX (DOPMYIT KOOPAMHATBHI CEPEIUHbBI
OTPE3Ka, PACCTOSHUE MEXKIY ABYMs TOYKAMM.
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2. CTpyKTypa ¥ coaepxanue 001eo0pa3oBaTeIbHON JUCHUILTHHbBI

2.1. O0bem TUCUMILVIMHBI U BUABI y4eOHOH padoThI

Bua yueOHoii padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHON NPOrPaMMbl JHCHUIINHBI 304

B T.4.

KOMOWHHPOBAHHBIC 3aHATHS 178

KOHTPOJIbHBIE PAOOTHI 24

OcHOBHOe coiep:KaHue 202

IIpodeccuonHaIbHO OPHEHTHPOBAHHOE Co/lep:KaHMe (co/lep:KaHue 96

NMPHUKJIATHOT0 MOXYJIA)

IIpomexxyTounas arrecTamus (IK3aMeH) 6
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2.2. TemaTuyecKkMi MJIAH M COAEPKAHUE TUCITUTIIHHBI

Dopmupy
HaumenoBanmue paszaesoB u | Coaep:xanue ydueOHOro marepuaJja (0CHOBHOe U MPodecCHOHAIBLHO OPHEHTHPOBaHHoe), | O0bem eMble
TeM JIa0OpaTOpPHBIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYHH) YacoB | KOMIIETEH
101071
1 2 3 4
OcCHOBHOe co/Iep:KaHue
Pa3nea 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Coaep:xanue yue0HOro MaTepHaJia 2
Hean u 3aqayn MmaTteMaTuku | Llens u 3a7aun MaTeMaTUKU MPU OCBOEHUU CIIEIUANBHOCTH. ba3oBble 3HAHUS M YMEHHS IO
MPH OCBOCHHH MaTeMaTHKe B MPOPECCHOHATIBHON U B MOBCETHEBHOMN JESATEILHOCTH. MHOXKECTBO, ONepaIiy
CIenaIbHOCTH. HaJ MHOXECTBAMH, Juarpammsl Oisiepa-Benna. Vcnosb30BaHne TEOPETUKO-MHOKECTBEHHOIO
MnuoxecTBa H JIOTHKA ammapara s ONUCAHWS pPEATbHBIX TIPOIECCOB W SIBICHUH B MpOodecCHOHATBLHOU OK. 01-
JESTEIIBHOCTH, ITPU PELICHNUH 33Ja4 U3 IPYTMX AVCLUILINH. OK. 07
Tema 1.2. Conep:xanue yueOHOTo MaTepHaJia 2
Yuciia 1 BHIYMCICHHSA Hatypanbnble u nensie uucna. Ilpusnaku nenumocty 1ensix yucen. PannonanbHbIE yucia.
OOBIKHOBEHHbIE U JI€CATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE MEPHUOJUYECKHE APOOH.
Apudmernueckne omnepanyu C palHoOHAJBHBIMH YHCIAMH, HpeoOpa3oBaHUS YHUCIOBBIX
BbIpakeHU. JleicTBUTENbHBIE 4YHMCla. PalnvoHanbHBIE W HUPPAUUOHAIBHBIE YHCIA.
Apudmernueckue onepauuu ¢ JeHCTBUTENbHBIMU uyuciaMH. [IpuOImkEHHBIE BBIUMCIICHUS,
IpaBHJIa OKPYTJIEHUS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUH.
Tema 1.3. Copepxanue yueOHOro MaTepuasa 4 OK. 01-
ToxnecrBa u ToxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS. OK. 07
TOKAECTBCHHBIE HepaBeHcTBO, perieHue HepaBeHCTBa. MeTon HHTepBaioB. PemieHue nenaslx M JIpoOHO- IIK 1.2,
npeoopa3oBaHuA palMOHAIBHBIX YPAaBHEHUM U HEpaBEHCTB. [I[puMeHeHNe ypaBHEHN U HEPABEHCTB K PELICHUIO K 2.1-
YpaBHeHusl, HEPABEHCTBA M | MAaTEeMaTHUECKUX 3a/1a4 U 3a]1a4 U3 pa3IMYHbIX o0JacTeil HayKu U peaibHON *Ku3HU. CHCTEeMBI 2.2
HX CHCTEMBI Y COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHWU W HEPaBEHCTB. CUCTEMBI JTUHEHHBIX YPABHEHUM.
Pemenue npukiaaHbIxX 3a/1a4 ¢ TOMOUIbIO CUCTEMBI JIMHEWHBIX YPaBHEHUI.
Tema 1.4. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COEPKAHME (COMePKaHUe IPUKJIATHOT0 MOAYJIs1) 4

IIpoueHTHBIE BHIYUCIEHHUS B
npoeccuoHAIBLHBIX 321a4aX

[Tpumenenue npoOeit U MPOLIEHTOB YIS pEIIeHUs MPUKIAIHBIX 33/1a4 U3 PA3IUYHBIX OTpacien
3HAaHUU U peanbHOM KU3HU. [IpuOIMKEHHbIE BEIUNCIICHUS], PAaBUJIa OKPYTJICHUS, TPUKHUIKA U
OlIEHKa pe3yJbTara BblUMCIEeHUN. Pa3Hble crnocoObl BeIYMCIEHUs NpOLEHTOB. IIporeHTHbIe

17




BbIUKCJICHUS] B MpodecCHOHANbHBIX 3anadax. lIpuMeHeHue ypaBHEHMH M HEPaBEHCTB K
PELICHUIO MAaTeMAaTHYECKUX 3a/1a4 U 33124 U3 Pa3IMYHbIX 00J1aCTeil HAYKH U PEATbHOM KU3HH.

Tema 1.5. Conep:kanue y4eOHOT0 MaTepuaJia 2
IlocenoBaTeIbHOCTH H [TocnenoBarenbHOCTH, CIIOCOOBI 3aJlaHus [10CJIEI0BATEIBHOCTEN. MoHoTOHHBIE
Nporpeccun MOCIIEAOBATEIbHOCTU. ApHUpMeTHUecKas UM TeoMeTpuuecKas Mporpeccuu. beckoHeduHo
yObIBaromas reomerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIICH FeOMETPUIECKOM
nporpeccur. dopmyna CIOXKHBIX IPOLEHTOB. Mcnosib3oBaHWE NPOrpPECCHM ISl PELICHUs
pealIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.
Tema 1.6. Conep:kanue y4eOHOT0 MaTepHuaJia 2
DyHKIUH U TpaGUKH Oyukuus, cnocoOsl 3amanus ¢ynkuuu. ['padux Qynxmun. B3anmuo oOpaTtHble (QyHKIHH.
Ob6nacte ompezeneHuss U MHOXKeCTBO 3HaueHuUW ¢GyHkuuu. Hymu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKITUH.
Tema 1.7. Coaep:xanue yue0HOro MaTepHaJia 2
BxoaHoii KOHTPOJIB Boruucnenuss u npeoOpa3oBanus. YpaBHeHHs U HepaBeHcTBa. [Iporpeccuu. dyHkuuu u
rpauKy.
KonTponbnas pabota no pazzaeny 1.
Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, NokasaTejibHasi H Jiorapugmuyeckas PyHKIHSA ol
Tema 2.1. Conep:xanue yueOHOTo MaTepuaJia 4
ApudmernyecKkuii  KopeHb | ApudmMeTnueckuil KOpeHb HaTypalbHOW cTeneHH. JlefcTBus ¢ apuMeTHYeCKUMHU KOPHIMHU
N—oii cTenenu N—OM CTETICHMU.
Tema 2.2. Copneprkanue yueOHOTro MaTepuaa 4
Crenenu. CtanaapTHas Crenensb ¢ uensiM mokazareiaem. CraHmapTHas (opma 3amucH JEUCTBUTEIBHOTO YHCIA. OK. 01-
¢popma 3anucu Hcnonb3oBanue mnoaxoasdmie ¢Gopmbl 3amucd  JEHCTBUTENBHBIX YHMCEN JJs  PeLIeHHsS OK. 07
NeHCTBUTEJILHOIO YHCJIA MPaKTUYECKUX 3aJlad U TPEACTaBICHHS JNaHHbIX. CTENeHb C PaIlMOHAIBHBIM TOKA3aTeleM. IIK 1.2,
CgoiictBa crenenu. [Ipeobpa3zoBaHue BbIpaKE€HHH, COAEPIKALIMX CTENEHH C PalMOHAIbHBIM K 2.1-
MIOKAa3aTeJIeM. 2.2
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 2
Crenennast pyHkuus CrenenHass (yHKUMS C HaTypalbHbIM M HeENbIM Moka3aTeneM. EE cBolicTBa M rpaduk.
CaoiicTBa U rpaduK KOpHsI N-01 CTENEHH.
Tema 2.4. Copepxanue y4eOHOIro MaTepuaJa 5
HppanuonajbHbie Pemenne nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB.
YPABHEHHS M HEPABEHCTBA
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Tema 2.5.
IIpumeHeHnue cBoiicTB
CTeneHHOH PyHKIIUU

Conep:kanue y4eOHOT0 MaTepHuaJia

Vcrionp30BaHue CBOMCTB CTENEHHOM (DYHKIIMY NIPU PEHICHUH YPaBHEHHH U HEPaBEHCTB.

KoHnTtponbHast pabora o temam 2.1 - 2.4 paznena 2.

Tema 2.6.
IHoka3zareabHast pyHKIHSA,
ee CBOMCTBA

Coaep:xanue yueOHOTo MaTepHaJia

[ToxazarenbHast pyHKLMS, €€ CBOWCTBA U TpaduK.

Tema 2.7.
Iloka3aTenbHbIe yPABHEHUS
W HePpaBeHCTBA

Conep:kanue y4eOHOT0 MaTepuaJia

ITokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Tema 2.8.
IIpumeHenne cBOMCTB
NOKa3aTeJbHON pyHKIUK

Coaep:xanue yueOHOT0 MaTepHaJia

Pemenne moka3aTenbHBIX ypaBHeHI/If/'I M IT0Ka3aTCJIbHBIX HCPABCHCTB.

KoHTtposbHast pabora o Temam 2.6 - 2.7 pazuena 2.

Tema 2.9.

Jlorapudgm ymcJa.
JdecATu4HbIN U
HATYPAaJbHBI JIOorapu@mbl

Coaep:xanue yueOHOTro MaTepHaJia

Jlorapudm yucna. JlecATHYHBINA U HATYPATIbHBIN JOTapU(MBI.

Tema 2.10.
CaoiicTBa Jorapugmosn

Conep:xanue yueOHOTo MaTepHaJia

[TpeobpazoBanue BbIpaKEHHI, COIepKalINX Jorapu@Mel.

Tema 2.11.
Jlorapudpmuyeckan
(ynkuus, ee cBoMcTBA

Coaep:xanue yueOHOTro MaTepHaJia

Jlorapudmuueckas pyHKIus, €€ CBONCTBA U TpaduK.

Tema 2.12.
Jlorapupmmuueckue
YPABHEHHsS U HEPABEHCTBA

Coaep:xanue yueOHOro MaTepuaJia

.HOl"apI/ICI)MI/ILIeCKI/IC YpaBHCHUA U HCPABCHCTBA.

Tema 2.13.
Jlorapudpmbl B npupose u
TeXHUKeE

IIpodeccrnoHaIbHO OPHMEHTHPOBAHHOE COJAEPKAHUE (COIepPKAHUE TPUKJIIATHOTO MOYJIs1)

[Tpumenenue norapudma. Mctopus pa3Butus marematuku. Jlorapudmuyeckas cnupaib B
npupoze. Ee Maremaruyeckue cBoicTBa. Vcmonb3oBanue rpa@ukoB (QYHKUMN is
WCCJIEOBAHNUS TIPOLECCOB M 3aBUCUMOCTEM, KOTOPBIE BO3HUKAIOT NPHU PEIICHUM 3a7ad W3
pa3IMYHbBIX 00J1aCTe HAYKH U peaslbHOM KHU3HH.

Tema 2.14.

Ilpumenenne

Jorapu(pmoB K PpelIeHUI0
3aga4

Conep:kaHue y4eGHOr0 MaTepuasa

Penienue norapuMuiyeckux ypaBHEHUH U HEpaBEHCT.

KontponpHas padora o temam 2.9 - 2.12 paznena 2.
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Pa3nen 3 [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE

20

Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 4

IloTOpenne NIAHUMETPHH. | OcHOBHEIE (DUTYPHI, (BAKTHl U TEOPEeMbl IIAHUMETpHH. OCHOBHBIE MOHATHS CTEPEOMETPHIL

Ocnosnple noHsATHS Touka, mpsMasi, IUIOCKOCTh, NPOCTPAaHCTBO. I[loHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHHUU

crepeometpun CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX

Tema 3.2. Conep:xanue yueOHOIro MaTepuaJia 6

IIpsiMbie ¥ IJIOCKOCTH B3auMHOe pacnosokeHue MpsSMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, IapauIelbHbIE M

B IPOCTPAHCTBE. CKpemuBaronecs mnpsiMbie. [lapamienbHOCTh MPSIMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:

Hapa‘“‘]}e‘m’“oc“’ MpAMBIX, napajuleJibHble IPsIMbIE B IIPOCTPAaHCTBE, MApPaUIEIbHOCTh TPEX MNPSAMBIX, NapauieIbHOCTh

TIPAMOM M ILTOCKOCTH, OpsIMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAaMH, Yrojl MEXAy IpsMbIMU B

fLocRocTen npoctpancTBe. [lapamienbHOCTh  TUIOCKOCTEW: NapajuielibHblE  IIOCKOCTH, CBOWCTBA
napajjieNibHbIX IIockocTed. Ilpocreiiiine mnpocTpaHCTBEHHbIE (QUIYyphl Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenune], IoCTpPOeHUE CeUeHU.

Tema 3.3. Coaep:xanue yueOHOro MaTepuaJia 2

IleprieHMKYJIsSPHOCTD IleprieHAMKYAAPHOCTD NMPSAMOUW U IUIOCKOCTHU: NEPHEHIUKYJISPHBIEC NPSMbIE B IPOCTPAHCTBE,

IpsAMBIX . IpsAMBIEC TapaJUIEIbHbIE U MEPIEHIUKYIAPHBIE K IUIOCKOCTH, NPU3HAK MEPIICHAUKYIAPHOCTH

H II0CKOCTER IIPSIMOM M INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON IIJIOCKOCTH.

Tema 3.4. Conep:xxanue yueOHOro MaTepuaJia 4

Yribl Mex1y NPSMBIMH H VYrisl B IPOCTPAHCTBE: YroJl MEXKAY MPSAMON M IUIOCKOCTBIO, JBYTPAaHHBIN YroJl, JIMHEWHBIN

II0CKOCTAMH yrOJI ABYTPAaHHOTO yriia. [IepreHanuKyisp U HAKIOHHBIE: PACCTOSHHUE OT TOYKH JIO IIOCKOCTH,
paccTosiHHe OT MpPsAMOM 10  IUIOCKOCTH, TMPOEKIUs  (GUIypbl Ha  IUIOCKOCTD.
[lepnieHAUKYIAPHOCTD IUIOCKOCTEN: MPHU3HAK IEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o0 Tpéx nepneHANKYISIpax.

Tema 3.5. IIpogeccrnoHa/IbHO OPHMEHTUPOBAHHOE COAEPKAHUE (COLEePKAHUE TPUKJIIATHOTO MOAYJIs1) 2

IIpsiMbie U MIIOCKOCTH PacnonoskeHne npsIMBIX M IJIOCKOCTEH B OKpYyXarolleM Mupe (Mpupoje, HCKYCCTBE,

B NPAKTHYECKHX 3a/1a1ax apXUTEKType, TeXHUKe). Pelienrne npakTHKO-OpueHTUPOBAHHBIX 3a/1a4.

Tema 3.6. Copaepxxanue yueOHOIro MaTepuasa 2

OcHoBHbIE B3anMHOe pacnonokeHne NpsMbIX U INIOCKOCTEN B IpocTpaHcTBe. [locTpoeHne ceuenuit

MPOCTPAHCTBEHHbIE (PUTYPbI
U MX B3aHMOPACIOJIOKEHHE

KonrponsHas padota no pazaeiny 3.

OK. 01-
OK. 07
IK

1.2,
IK
2.1-2.2
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Pa3nen 4. KoopauHaTthbl 1 BEKTOPBI B IPOCTPAHCTBE

13

Tema 4.1. Copnepxxanue yueOHOIo MaTepuasa 3
BexkTopel B mpocrpaHcTBe. | BekTop Ha miuockoctd U B npocTpaHcTBe. ClOKeHHE M BBIYMTAHHE BEKTOPOB. Y MHOXEHHE
JeiicTBuSI ¢ BEKTOpaMHu BEKTOpa Ha uucio. Pa3nokeHue BekTopa mo TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajienenunena. PemieHwe 3agad, CBA3aHHBIX C IPUMEHEHHWEM IMpaBUJl JEUCTBUH C
BEKTOPAMH.
Tema 4.2. Coaep:xkaHue yueOHOro MaTepHaJia 4
Koopannarel B IIpssMoyrosbHas cucreMa KoopauHAT B mpocrpaHcTBe. KoopamHartel Bekropa. lIpocreiimue
npocrpancrse. Ilpocreiimme | 3a7aun B KoopauHaTax. Yroi Mexay BekTopamu. CKallipHOE MPOU3BEACHHUE BEKTOPOB.
3aJla4M B KOOPAUHATAX Boruncnenue yriioB Mexay NpsMbIMHU U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM METO IIpU
peuIieHn TeOMETPUYECKUX 3a1ay. OK. 01-
Tema 4.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COepPKaHUe IPUKJIATHOT0 MOAYJIs1) 4 OK. 07
IIpakTHKO-OpUEHTHPOBAH- KoopauunatHas 1iockocTb. BplunciieHHE pPacCTOSHMM W IUIOWAAEH HAa KOOPAWMHATHOM IK
HbIE 321a4YH Ha m1ockocT. KomyecTBEHHbIE pacyeThl. 1.2,
KOOPJAMHATHON MJIOCKOCTH 1K 2.1-
Tema 4.4. Coaep:xxanue yueOHOro MaTepHaJia 2 2.2
Pemenue 3agay Ha KooparHATHO-BEKTOPHBIM METOJ IIpU PELICHUM TeOMETPUYECKUX 3aaad. Pemenue 3anad,
KOOPAMHATHI H BEKTOPbI CBA3aHHBIX C IPUMEHEHUEM IIPaBHJ JEHUCTBUN C BEKTOpaMH. 3aJauu IUIAHUMETPUHU U
CTEPEOMETPUHU U METOIbl UX PEIICHUS.
KontpoabsHasi padora no pasaeay 4
Pa3nes 5. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue pyHkuuu 33
Tema 5.1. Conep:xanue yueOHOTo MaTepuaJia 3
OCHOBBI TPHTOHOMETPHH CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC, apKTaHT€HC OK. 01-
YHCIIOBOTO apryMeHTa. Tpuronomerpuyeckas OKPYXHOCTBb, ornpezeneHue OK’ 07
TPUTOHOMETPUYECKUX (DYHKIMH YUCIOBOI'O apryMEHTa. HK
Tema 5.2. Conep:xanue yueOHOTro MaTepuaJia 4 12
OcHoBHbIe TpUroHOMeTpH- | [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE HK 71-
YyeCKHe TOXKIeCTBA dbopMyIIbIL. 29
Tema 5.3. Copep:kanne y4eOHOro MmaTepuajia 5
IHepunonnyeckne ¢Qynkuun. | dynkuusa. Ilepuognueckue ¢ynkuuu. TpuroHomerpuyeckue GYHKIUMH, UX CBOHCTBA U
Tpuronomerpunueckue rpaduxu.
byHkuun
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Tema 5.4. Coaep:xkaHue yueOHOro MaTepHaJia 2

IIpeoOpaszoBanue rpadukoB | Cxatne W pacTsHKeHHE TpapuKoB TpUroHomerpuueckux (Qynkuuil. I[IpeobpaszoBanue

TPUTOHOMETPHYECKHX rpauKoB TPUTOHOMETPUUECKUX (YHKITUH.

byHKumi

Tema 5.5. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlep:KaAHMeE (COMeP:KaHUe MPUKJIATHOT0 MOIYJIs1) 6

Onucanne Hcnonb30BaHue CBOWCTB TPUTOHOMETPHUECKUX (PYHKUIMH B NPO(EeCcCHOHAIBHBIX 3aJadax.

NPOU3BOJCTBEHHbIX Hcnons3oBanue rpadukoB GyHKIUN AJIs UCCIIEOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE

NPOLECCOB C MOMOUIBLIO BO3HHUKAIOT MPH PEILICHUU 33J]a4 U3 APYTUX YUEOHBIX TUCIHILINH U PEATbHOU KU3HH.

rpagpukoB QPyHKIM

Tema 5.6. Coaep:xanue yueOHOTo MaTepHaJia 2

OO0paTHble TPUTOHOMETPH- O6patubie pynkuuu. ObpaTHbIe TpUrOHOMETpUYecKue GyHKuu. VX cBOWCTBA U rpaduKy.

yeckue GyHKUMHU

Tema S.7. Coaep:xanue yue0HOro MaTepHaJia 6

Tpuronomerpuyeckue Pemienne TpuroHOMETpUYECKUX YPAaBHEHUM.

YPABHEHHUA

Tema 5.8. Coaep:xanue yueOHOIro MaTepuaJia 3

Tpuronomerpuyeckue [IpuMepbl TPUTOHOMETPUUECKHE HEPABEHCTBA. PerieHne mpoCTEUIIMX TPUTOHOMETPUYECKUX

HEPaBEHCTBA HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BaHUEM CBOWCTB (DYHKIIUH.

Tema 5.9. Copepxanue y4eOHOro MaTepuaJa 2

Pemenne 3agaq TpuroHomeTpruyeckue BbIpaKeHUsI, ypaBHEHUS U HEPABEHCTBA.

TPUITOHOMETPHH KontpoabHnas padora no pasaeiy 5

Pa3nen 6. [IpousBogHas GpyHKIUM, €€ IPUMEHEHUE 32

Tema 6.1. MOHOTOHHOCTH Conep:xanue yueOHOIro MaTepuaJia 2

(pyHknmu. IkcTpeMymsbl [TpomexyTkM MOHOTOHHOCTH (YHKIHMU. MakcUMyMbl 1 MUHUMYMbI pyHKIMU. HanGombiee u

¢pynxuun. Touku HauMEeHbIlIee 3HaYeHNE PYHKLINUN HA IPOMEXKYTKE. OK. 01-

JKCTpeMymMa OK. 07

Tema 6.2. IlousiTHe Conep:kaHue y4eOHOro MaTepuaja 4 ITIK

o HenpepbIBHOCTH pyHKuu | HenpepriBHble pyHKIMN. MeTOa HHTEPBAJIOB /Il pelIEHHs] HEPABEHCTB. 12,

Tema 6.3. Coep:kanue yueOHOT0 MaTepHaa 3 1K 2.1-

IIpousBoaHas GpyHKIUH [TpousBonnas ¢yHkuuu. IlpousBojaHbIe 3reMEHTApHBIX (QYyHKIUH. DopMynbl HaXOXICHUS 2.2
IIPOU3BOJTHON CYMMBI, POU3BEEHHS U YACTHOTO.

Tema 6.4. Copnepxxanue yuyeOHOIro MaTepuaJa 2

I'eomeTpuuyeckmii cMbICI

["'eomMeTpUyeCKHil CMBICT MPOU3BOJHONW (PYHKIIMM — yriioBOW Ko3((UIMEHT KacaTeJbHOH K

22




MPOM3BOTHOM rpaduxy GyHKIMU B TOUKe. YpaBHEHUE KacaTellbHOM K rpaduKy pyHKIMH.
Tema 6.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoieprKaHue MPHUKJIAAHOT0 MOAYJIA) 2
Du3n4ecKuii CMbICI Ousndeckuit (MEXaHWYECKU) CMBICT Tpou3BOAHOW. [IpuMeHeHHMe TPOW3BOMAHOW IS
NPOU3BOIHOM OTIpeIeJIeHUs] CKOPOCTH IPOLECca, 33AaHHOTO (hOPMYIION MK TPaGUKOM.
npodeccHoHAIBLHBIX 321a4aX
Tema 6.6. Copnepxxanue yueOHOIo MaTepuaJa 4
IIpumenenne npou3BoaHoi Kk | Bo3pacranue u yObiBaHue (yHKIIMH, COOTBETCTBHE BO3pacTaHUS U yObIBaHUS (DYHKIIUU 3HAKY
uccae10BaHul0 GyHKIMA Ha | mpou3BogHON. [IpuMeHeHne MPOW3BOAHON K HMCCIENOBaHMIO (DYHKIMKA HA MOHOTOHHOCTH U
MOHOTOHHOCTb U | SKCTPEMYMBI.
IKCTPEMYMBI
Tema 6.7. Coaep:xanue yueOHOro MaTepuaJia 5
HccnenoBanue pynkumii u Anroput™m uccienoBaHusi QYHKIMNA U MOCTPOEHHs ee rpaduka C MOMOIILI0 MPOU3BOIHOM.
nocrpoenue rpagpukos [Toctpoerne rpaukOB MHOTOWIEHOB C HCIIOJB30BAaHHEM arapaTa MaTeMaTHYeCKOTro
aHanuza. Mcropus pa3BUTHS MAaTEMAaTUYECKOTO aHATN3A.
Tema 6.8. Conep:xanue yueOHOTro MaTepHaJia 2
Haubonbmee n Haumenbmee | Haxoxaenue HanOONBIIETO W HAWUMEHBILIETO 3HAa4eHHUs (QyHKIMHM Ha oTpe3ke. lIpumeneHue
3HaYeHHss  (QYHKUMM  HA | IPOM3BOJAHON Uil HAXOXACHUS HAWIYYIIEro pelleHWs B MPUKIAAHBIX 3aJayax, IS
OTpe3Ke oTnpezieNIeHus] CKOPOCTH IMpoliecca, 3aJaHHOT0 (HOPMYIION MK rpaduKOM.
Tema 6.9. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (CoiePKaHNEe MPHUKJIATHOTO MOAYJIsA) 6
Haxosxaenue ontuMaibHoro | I[lpuknagHsie 3a1auu, B TOM YHCIE COIMATbHO-3KOHOMUYECKOTO M (PU3MUECKOTO XapakTepa,
pe3yJIbTaTa ¢ NOMOIIbI0 UX pElICHNE CPEICTBAMH MaTEMaTUYECKOr0 aHaIN3a.
NMPOU3BOJAHOI B
NPaKTHYECKHX 321a4aX
Tema 6.10. Conep:xanue yueOHOTo MaTepuaJia 2
Pemenue 3agau. Huddepenuupopanue ¢ynkuuit. HccnenoBanue (QyHKIMI € MOMOIIBIO MPOU3BOJHOM.
IIpousBoanas pyHkumu, ee Haubonbiiee u HauMeHbIee 3HaYCHHUS QYHKIINHU.
NpUMeHEeHHue Kountpoabnas padora no pasaeny 6
Pa3nes 7. MHOrOrpaHHUKH U TeJia BpallleHUsl 40 OK. 01-
OK. 07
Tema 7.1. Copepxanue y4eOHOIo MaTepuaJa 1 K
MHororpanHuku [ToHsiTHe MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBITYKJIbIE U HEBBITYKJIbIE 1.2,
MHOT'OI'PAHHUKH; pa3BEPTKAa MHOTOTPAHHUKA. IIK 2.1-
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Tema 7.2.
IIpusma. IIpsimas u
NPaBHJIbHASA IPU3MBI

Conep:kanue y4eOHOT0 MaTepHuaJia

IIpusma: n-yrosibHas NpU3Ma; T'PaHU U OCHOBAHMS NPU3MBI; NPsMAas U HAKJIOHHAS IIPU3MBI;
OOKOBasi ¥ NOJIHAs TOBEPXHOCTh IPU3MbI. DjIeMeHThI Tpu3Mbl. [IpaBuiibHast npusma.

Tema 7.3.
Mapajnenenunen, Kyo

Coaep:xanue yueOHOT0 MaTepHaJia

[Tapannenenunesn, TpsIMOYTOJBHBIN Mapauienenumnes u ero cpoiicrBa. Kyo. Ceuenue kyoOa,
napajuleJenunesa.

Tema 7.4.

Iupamuaa. IlpaBuibHasn
nupamujaa. Y ceyeHHast
nupamMmuaa

Conep:kanue y4eOHOT0 MaTepuaJia

[Tupamuna: n-yroiabHas NUpaMua, TPaHH W OCHOBAaHUE NHUPAMUIbI; OOKOBask M MOJHASA
IIOBEPXHOCTh IHPAaMHIbl; IPAaBWIbHAs W yCEUEHHAss NUPAMUIA. OJIEMEHTHl ITUPAMUIBI.
Bolunicienne 3€eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, AMAroHau, YIibl.

Tema 7.5.

bokxoBasi M mosiHas
MOBEPXHOCTh NPU3MBI,
MUPaAMUIbI

Coaep:xanue yueOHOT0o MaTepHaJia

[Tnomans OOKOBOH MOBEPXHOCTHM M TOJHOW IOBEPXHOCTH MPSMOM HPU3MBI, IUIOMIAIb
OCHOBaHUM, Teopema O OOKOBOM NOBEPXHOCTH MpsAMON mnpusmbl. llnomans OGoxoBoit
IOBEPXHOCTH M IIOBEPXHOCTH NPAaBWIBHOM NHpaMuIbl, TeOpeMa O IUIolmaau OOKOBOH
MIOBEPXHOCTU YCEUEHHON NUPAMUJIBI.

Tema 7.6.
JBuKeHNEe B IPOCTPAHCTBE.
CuMMeTpHA B IPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepHaJia

JIBuxenue B npoctpaHcTBe. CHMMETpUsI B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI CUMMETPUU B IMpaMUAaxX, Napauieenunenax.

Tema 7.7.

Conep:xanue yueOHOTro MaTepHaJia

IIpaBuiabHbIe IlonsATHE NPaBWIBHOIO MHOTOIPDAHHMKA; IPAaBWIbHAs IpU3Ma W IpPaBUIIbHAs INUPaMULA;

MHOI'OTPAHHUKH, UX IpaBWIbHAs TpPEyrojibHas NUpaMHJa M MpaBWIbHBINA TeTpasnp; KyO. [IpeacraBinenue o

CBOMCTBA [IPaBUJIBHBIX MHOTOI'PAHHUKAX: OKTadp, JOAEKAdAP U UKOCadaAp. JBMIKEHHE B IIPOCTPAHCTBE.
DIeMEHTEI CUMMCTPUH B ITIPABUJIbHBIX MHOI'OI'PAHHUKAX.

Tema 7.8. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP:KaAHME (COiePKaHNEe MPHUKJIATHOT0 MOAYJIs)

CummMmertpus B npodeccuu.
CeuyeHnst MHOTOTPAHHMKOB
B po(deccHOHAIBLHBIX
3aja4yax

CuMmmeTpusi B TIpUpPOJIC, apXUTEKType, TE€XHUKe, B ObITy, B mpodeccuu. Mcmonb3oBanue
JBUKEHUM B MPOCTPAHCTBE NpPHU pElIeHUU NMpodecCHoHANbHBIX 3anad. CedeHus] mpU3Mbl U
nupamuibl. [TocTpoeHre ceueHUit MHOTOTPaHHUKOB, UCIIONIB3Ysl METOJI CJICJOB. BhIMmonHeHue
BBIHOCHBIX IIJIOCKMX YEpTEeXKeH W3 PUCYHKOB MPOCTHIX OOBEMHBIX GHUTYp (BHI CBEpXY,
cOOKY,CHU3Y).

Tema 7.9.

Huaunap, ero
cocraBisiionue. Ceuenne
HHJINHIPA

Conep:kaHue y4eGHOr0 MaTepuasa

[{unuaapuyeckas TMOBEPXHOCTh, OOpa3ylollue IMHJIWHIPUYECKOW TMOBEPXHOCTH, OCh
IATUHAPUYECKON TOBepXHOCTH. [{nmuHAp: ocHOBaHMS M OOKOBasi TOBEPXHOCTh, 00pa3yroIas
U OCh; IJIOMAAh OOKOBOM M MOJHOW MOBEpXHOCTH. V300pakeHne NUIWHApPA Ha TIOCKOCTH.

2.2
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Passéprka  muuuapa. Ceuenus  muiauHApa  (IUIOCKOCTBIO,  MapajuleNbHOM WK
NEePHEHANKYIISIPHON OCH LIMJIMH]IPA).

Tema 7.10.
Konyc, ero cocrasiasiomnme.
CeuyeHne KoHyca

Conep:kanue y4eOHOT0 MaTepuaJia

Konnueckasi TOBEPXHOCTh, OOpa3yrOIMe KOHUYECKOW IOBEPXHOCTH, OChb M BEpIIMHA
KOHWYECKOH moBepxHOCTH. KOHyC: OCHOBaHHME M BEpIIMHA, 00pasyromas M OChb; IUIOLIA]Ib
OOKOBOH U MOJHON OBEPXHOCTH.

Tema 7.11.
Yceuennbiii konyc. Ceuenmne
yCeUeHHOT 0 KOHYyca

Conep:kanue y4eOHOT0 MaTepuaJia

Yceu€HHBIIT KOHyC: oOpa3yliolMe U BBICOTA; OCHOBaHUS U OOKOBas TMOBEPXHOCTH.
N3o6paxenne koHyca Ha IuiockocTH. Pa3Béprka konyca. Cedyenusi KoHyca (TUIOCKOCTBIO,
1apajuleJIbHOM OCHOBAHMIO, U IUNIOCKOCTBIO, IPOXOSIIEH Yepe3 BEPIINHY).

Tema 7.12.
IIlap u cdepa, ux ceyeHus

Coaep:xanue yue0HOro MaTepHaJia

Cdepa u map: 1eHTp, paAuyc, IuUamMeTp; IUIoHIaab NoBepxHOcTH cdeprl. Bianmmuoe
pacmionoxxenue cepbl U IIIOCKOCTH; KacaTesbHas III0CKOCTh K chepe. M3o0paxenue chepsl,
nrapa Ha miaockoctu. CeyeHus mapa.

Tema 7.13.

ITousiTHe 00 o00BLEeMe TeJa.
O0beMbl MHOTOTPAHHUKOB U
TeJI BpameHus

Coaep:xanue yueOHOIro MaTepHaJia

[Tonstue 06 oO0BbEme. OcHoBHBIE cBOWcTBa 00BEMOB Tein. OOBEM MHUPAMUIBI, TPU3MBI
UUIMHApPa, Konyca. O0BEM mapa u rmomasb chepsl.

Tema 7.14.

O0BeMBI U ILIOINATH
MOBEPXHOCTEl MOA00HBIX
TeJl

Conep:xanue yueOHOro MaTepuaJia

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOUIAAIMHM IOBEPXHOCTEN
U 00BEMaMH MOOOHBIX TEN.

Tema 7.15. Conep:xanue yueOHOTro MaTepHaJia

Kom0unanuu MHororpaHHuK, onucaHHbId okoso cdepsl. Chepa, BHOUcaHHAs B MHOTOTPAHHUK WA B TEJIO
MHOTOTPAHHUKOB M TeJI BpaleHus. MHOTOTpaHHUK, BIIMCAHHBIM B TEJIO BPAIICHUS.

BpallleHHs

Tema 7.16. IIpodeccuoHaILHO OPMEHTHPOBAHHOE colep:KaHue (cofep:KaHHe MPUKJIATHOT0 MOKYJIs)
Kom0unanuu Hcnonk3oBaHrne KOMOMHAIIMN MHOTOTPAHHUKOB U TEJ BPAIICHUS HA TPAKTHKE.
reOMETPUYICCKHUX TEJ HA

NMPaKTHKeE

Tema 7.17. Conep:xanue yueOHOTro MaTepuaJia

Pemenue 3agau.
MHOrorpaHHUKH M TeJIa

Brruucnenue BenuuuH (JUIMHA, YTOJ1, 00beM, IJIOIa (b HOBEPXHOCTH) FEOMETPHUECKUX (puryp,
HCIIOJIb3YS U3yUEHHBIE (DOPMYIIBI M METOBI.
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BpalleHus \ KonTpoabnas pabora

Pa3nen 8. [lepBooOpa3nasi pyHKIMY, ee MPUMEHEHHE 12

Tema 8.1. Coaepxxanue yueOHOIro MaTepuaJa 3

IlepBooOpa3nas pyHkuumn [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX.

Tema 8.2. Ilnomann Conep:kanue y4eOHOT0 MaTepHuaJia 3

KPHBOJIMHEIHO Tpanenuu. | MHTerpain, ero reoMerpudeckuil 1 GU3N4IecKuidl cMbIci. Beraucnenue uarerpana no gopmyine

®opmyaa Herotona — HrroTona-JleiioHuma.

Jleiionnmna

Tema 8.3. IIpodeccnonaIbHO OPHEHTHPOBAHHOE COlep:KaAHMeE (COMepP:KaHue MPUKJIATHOT0 MOIYJIs1) 4

Omnpenenennblii HHTErpaa B | PenieHue 3ajay Ha NpPUMEHEHUE UWHTErpana i BBIYUCIECHUS (QU3NYECKUX BEIUYHUH H

npogdeccuoHAIbLHOM ILUIOLIAACH.

AeATeJTbHOCTH U JKU3HHU

Tema 8.4. Pemienne 3agau Ha | Conep:kanue yue0HOro MmarepuaJia 2

Haxox/ieHue nepBooOpasHoii | [TepBooOpa3Hasi ¥ HHTErpa

U ee IPUMEHeHHne Koutpoabsnas padora no pasaeiy 8

Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 33

Tema 9.1. Copepxanue yueOHOro MaTepuasa 2

IIpencraBiaenue aanHHbIX U | [IpeacraBieHue AaHHBIX € MOMOUIbI0 Tabmui v auarpamMM. CpenHee apudmernyeckoe,

onucateJbHasi CTATHCTHKA MenuaHa, HauOoJplllee M HauMEHbllee 3HAa4YeHUs, pa3Max, JAUCHEepCHUsi, CTaHJIApTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB.

Tema 9.2. IIpodreccnoHaTbHO OPHEHTHPOBAHHOE CO/IeP:KaHNeE (CoiepKaHNe MPHUKJIATHOT0 MOAYJIsA) 4

Cocrasienue Tadaun 1 [lepBuuHas 00paboOTKa CTaTUCTUYECKMX JaHHBIX. ['paduyeckoe HX NpeJCTaBICHUE.

AHATPAMM Ha NMPaKTHKe HaxoxeHue cpeTHuX XapaKTepUCTHK, HAOM0JaeMbIX TaHHBIX. [[puMeHeHNe CTaTHCTHYECKIX
METOJIOB JIJIsl pelIeHHsI TPOPEeCCHOHAIBHBIX 3a/1a4.

Tema 9.3. ConeprxaHue y4eOHOro Mmatepuasa 6

Onepanun HaJg cOOBITHSIMH,
Ha/l BEPOATHOCTAMMU.
YcioBHas BEPOATHOCTD

CrnyualiHple SKCIIEPUMEHTHI (OMBITBHI) WU CIy4dailHble COOBITHS. DIEMEHTapHBIE COOBITUS
(ucxomsr). BeposTHOCTH ciydyallHOTO COOBITHSI. BIU30CTh YacTOTHI M BEPOSITHOCTH COOBITHH.
CrnyualiHple ONBITHI C PAaBHOBO3MOXKHBIMH 3JIE€MEHTAPHBIMU COOBITHSIMH. BeposTHOCTH
COOBITUH B ONBITaX C PAaBHOBO3MOXKHBIMU JJEMEHTAPHBIMH COOBITHSAMHU. Ormepanuu HaJ
COOBITHSIMH: TIEpeceUeHHe, 00beIMHEHNE, TPOTUBOMONIOKHBIE COOBITHA. Jluarpammel Diinepa.
dopmylia CIOKEHUS BEPOATHOCTEH. YCIOBHAsI BEPOSTHOCThb. YMHOXKEHHUE BEPOSITHOCTEH.
JlepeBo ciydaiinoro skcnepuMenta. @opmylia moHo#M BeposTHOCTU. HesaBucumbie COOBITHS.

OK. 01-
OK. 07
ITK
1.2,
IIK 2.1-
2.2

OK. 01-
OK. 07
ITK
1.2,
IIK 2.1-
2.2
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Tema 9.4.
DJieMeHThl KOMOUHATOPHUKH

Conep:kanue y4eOHOT0 MaTepHuaJia

KomOunaropnoe mnpaBuino ymHoxkeHus. IlepectanoBku u ¢akropuan. YUmcno coderaHuil.
Tpeyronpuauk [lackans. @opmyna bmHoma HeroToHa.

Tema 9.5. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlep:KaHMe (CoiepKaHue MPHUKJIAAHOT0 MOAYJIsA) 4
BepositTHOCTB B | Belunicnenue BeposiTHOCTE C  McHodb3oBaHueM (opmyn koMmOuHartopuku. OneHka
Npo(hecCHOHAIBHBIX 32/1a4aX | BEPOSTHOCTH COOBITHA B MPOQECCHOHATBHON AeATenbHOCTU. Pemenne mpodeccrnoHambHBIX
3aJja4 Ha BEPOSITHOCTb COOBITHS.
Tema 9.6. Copnepxxanue yueOHOIro MaTepuaJia 2
Cepun nmocie10BaTeIbHbIX bunapHblii ciyyaliHbI ONBIT (MCHBITaHUE), ycnex W Heyaada. He3zaBucumble MCIBITAHUS.
HUCIIBITAHUH Cepusi HE3aBUCUMBIX HCIBITaHUM 10 mepBoro ycnexa. Cepus HE3aBUCHMBIX HCIBITaHUI
bepnyinu.
Tema 9.7. Coaep:xanue yue0HOro MaTepuaJia 6
CayuaiiHble BeJTHYNHBI U Cnyuaiinas BennunHa. Pactipenenenue BepositHocTel. Jluarpamma pacnpenenenus. [Ipumepst
pacmnpeaeaeHHus. pacripesiesieHuil, B TOM 4uclie, FeOMeTpUdYecKoe 1 OnHOMUanbHOe. UNCI0BbIE XapaKTePUCTHKI
Martemaruyeckoe 0:KHAaHUE | CIy4yalHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXHJAHUE, AUCIEPCUS U CTaHAAPTHOE OTKJIOHEHUE.
CIy4aifHOM BeJTHYHHBI [TpuMepbl NpUMEHEHUS MaTEeMaTUYEeCKOro OXHJaHUs, B TOM 4MCIE€ B 3aJadax U3
MOBCEIHEBHOM KM3HU. MareMaTudyeckoe O0XHJaHue OWHApHOM cllydallHOM BEJIUYUHBI.
MaremaTnueckoe OXKHJaHUE CyMMbI CIy4YalHbIX BeIMYMH. MaremaTuyeckoe OXHJaHUe U
JUCTIePCUsi TEOMETPUYECKOTO M OMHOMHAIILHOTO pacipeesIeHUH.
Tema 9.8. Copepxanue yueOHOro MaTepuasa 4
3akoH  0oabIMX  4YHcesa | 3aKOH OOJBIIMX YMCENl W €ro Poib B HayKe, MpUpojae W oOmiecTBe. BhIOOpOUYHBIN MeTO[
HenpepsbiBHbIE  cay4daiinble | McciaenoBaHuid. Ilpumepsl HeNpepbIBHBIX CIy4alHBIX BeJWYMH. DYHKIUS IUIOTHOCTH
BeJIMYHHBI (pacnpenejenus). | pacupenenenus. PaBHoMepHoe pacnpeseneHue U ero cpoicTBa. [loHsATHE O HOpPMaTbHOM
HopmanbHoe pacnipegenenne | pacpeaesieHuN.
Tema 9.9. Coaep:xanue yueOHOIro MaTepHuaJia 2
Pemenne 3agaq OnemeHThl KoMOMHATOpUKU. COOBITHE, BEPOSTHOCTH COObITHs. ClOXKEHHE U YMHOXEHHE
KOMOUHATOPHKH, BEPOSITHOCTEH.
CTATHCTUKHU U TEOPHHU KonTpoubsHnas paGora no pasagesy 9
BePOSITHOCTEH
IIpojdeccnoHaILHO OPHEHTHPOBAHHOE coJep:KkaHue. BapuaTHBHBIN NPUKIAIHON MOAYIb 46
Paznen 10. MaTeMaTHYeCKHii MPAKTHKYM 46
Tema 10.1. Coaepxxanue yueOHOro MaTepuasa 10 OK. 01-
Marpuusl u onpegeaurean | CrocoObl pemeHus CUCTeM JMHEHHbIX ypaBHeHMH. Ilomstus: marpuma 2x2 u 3x3, OK. 07
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onpeaenuTens Matpulbl. Metoa ['aycca pemieHus CUCTEM JIMHEHHBIX ypaBHEHHU. Pemenue

IIK 1.2,

NPUKIAAHBIX 3a1a4. [IpuMenenne matpuil B nHOpMAaTHKE. K 2.1-
Tema 10.2. Coaep:xkaHue yueOHOro MaTepHaJia 8 2.2
DJieMeHTbI BEKTOPHOM Kommnanapusie BekTOpbl. PasnoskeHue BeKTOpa MO TpPeM HEKOMIUIAHAPHBIM BEKTOpaM.
aJredopol VYpaBHeHUE TIOCKOCTU. ['eoMeTpruUecKuid CMBICI orpeaenuTens 2x2. Pemenue npukiiagHbIx
3a/1a4.
Tema 10.3. Coaep:xkaHue yueOHOro MaTepHaJia 8
KomniekcHble yncia [Tonstue xKommiekcHoro yucia. CompsKeHHbIE KOMIUIEKCHBIE YMCIIA, MOAYJIb U apryMEHT
KOMIUIEKCHOro  yucia. @dopma 3amucu  KOMIUIEKCHOTO  uucia  (FeoMeTpuuecKas,
TPUTOHOMETpHYECKasi, anreOpandeckas). ApHUPMETHYECKHE JICHCTBHS C KOMIUICKCHBIMH
YHCIIaMHU.
Tema 10.4. Coaep:xanue yueOHOTro MaTepuaJia 6
I'padsl [Tonsitue rpada. CBs3HbI Tpad, AepeBo, HUKI rpad Ha MIIOCKOCTU. PemeHne mpuKiIagHbIX
3anau. [Ipumenenue rpada B unbopMaTuke.
Tema 10.5. Coaep:xanue yueOHOTo MaTepHaJia 6
3agauu MaTeMaTHYeCKOii Bapuanuonnsiii psan. Iloauron dactor u ructrorpamma. CTaTUCTHUECKHE XapaKTEPUCTHKU
CTAaTHCTUKHU psia HaOJIr0TaeMBbIX TAaHHBIX.
Tema 10.6. Coaep:xanue yue0HOro MaTepHaJia 6
Jloruyeckue onepamnuu ¢ Jlornueckue omepamnuu. [Ipumenenue aumarpamm Oinepa—BeHHa mig pelieHHe TEOpPETUKO-
MHOKeCTBaMH MHO>KECTBEHHBIX 33/1a4 MPO(PECCHOHANIBHON HAMPaBICHHOCTH, 33a4 WH()OPMATUKH U IPYTHX
y4eOHBIX JUCIUIUINH U JJIsl OMUCAHUS PEATBHBIX MPOIIECCOB U SBJICHUH.
Tema 10.7. Copepxanue yueOHOro MaTepuasa 2
Pemenne 3agaq [lpuMeHeHHe W3YYEHHBIX MaTeMaTHYeCKMX (PAKTOB K pEIIeHHIO 3afad W3 Pa3InIHbIX
MaTeMAaTH4YeCKOro o0racTell HayKu M peaIbHOM JKU3HH.
NPaKTHKyMa KonTponbnas pabota no pazneny 10.
IIpomexyTouHas arrecTauus (IK3aMeH) 6
Bcero: 340
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3. YcioBus peajm3ainuu NporpaMmmal 001eo0pa3oBaTebHON JUCIHUILIHHBI
3.1. Jlas peaju3anuu NporpaMMsbl JUCHHMIIMHBI JOJLKHBI ObITH NPEeAyCMOTPEHBbI CJIeAyHolme
crenraabHble IOMEIECHHS:
Peanuzanus nporpaMmbl JUCHUILTUHBI TPeOyeT HAMUYUS y4eOHOro KabMHeTa MaTeMaTUKH.
TexHnuueckue cpeacrna:
- KOMIUIGKT YEPTEXKHOr0 OOOpYAOBaHHS M NPUCHOCOONCHUH ISl IIKOJBHOW JIOCKH
(TpeyroJapHUK, TPAHCIOPTUD, LUPKYJIb, IUHENKA);
- MOJEJIU JUI U3YUYCHHS TeOMETPUUYECKUX QUTyp (4acTH LENO0ro Ha Kpyre, TPUTOHOMETPUUECKHI
KpYT, CTepeOMETpHUECKU Habop, HA0OPBI FTEOMETPHUUECKUX MoJIesel U GUryp ¢ pa3BepTKoi);
JleMOHCTpalOHHbIE YUeOHO-HATIISTHBIE TIOCOOHS:
- KOMIUIEKT TIOPTPETOB /sl 0(hOpMIICHUS KaOWHETA.
3.2. UndopmannonHoe odecnevenne peaau3amun NPporpamMmmbl
Jis  peanu3anuu  MPOrpaMMbl  TUCHUIUIMHBL OMOMMoOTeuHbl GOHI 00pa3oBaTelbHOU
OpraHu3aliil JOJDKEH HWMETh IeYaTHhIE W/WIM JJIEKTPOHHBIE YYEOHMKHM W pa3paboTaHHBIC
B KOMIUIEKTE C HUMH Yy4eOHbIe mocoOHs (NP HaJIW4YMH), OMYIICHHBIE K HCIOJIb30BAHUIO
OpU  peaju3aluu 00pa30BaTENbHBIX MPOTPaMM CpeIHEro MnpoQeccuOHaATbHOIO 00pa30BaHuUs,
peann3yeMbIX Ha 0a3e OCHOBHOT'O OOIIEro 0Opa3oBaHusl.
[Ipn peanuzanuu nporpaMMmbl JUCHUIUIMHBI BO3MOXKHO HCIIOJIB30BAHUE 3JIEKTPOHHBIX
00pa30BaTeNbHbIX PECYPCOB, AOMYIIEHHBIX K HCIIOJIB30BAHUIO MPHU peau3aluu o0pa3oBaTeIbHbIX
IpOTrpaMM CpeAHEro o0IIero oopa3oBaHusl.

https://e.lanbook.com/search?query=maremarnka%2010-11
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4. KOHTpPOJIb U OLIEHKA Pe3yJibTATOB 0CBOCHHUSA 00111€00pa30BaATEeILHON TUCHUIIIMHBI

Kontpoas mu

OlleHKAa DPE3yJbTaTOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTLIAHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE PE3YNbTaThl, HalpaBiIeHHbIE HA ()OPMHUPOBAHUE OOIUX U
npodeCCHOHATBHBIX KOMIIETEHIIHIA M0 pa3/ieiiaM U TeMaM COJIepKaHusl yueOHOro Marepuaia.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun  oHeHOYHBIX
KOMTIETEHIIUsl MEpONpHUSITHS

OK 01. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TIl-o/c, | TectupoBanue
Briouparh cnocoonl 1.511T-0/c, 1.6, 1.7. YcTHBIN onpoc
peuleHus 3aaa4 Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaremaTuuecKkui
npogeccuoOHATbHOM Tewmsi 3.1 - 3.4, 3.5I1-0/c, 3.6. JTUKTAHT

e TeJIbHOCTH Temsu1 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
NMPUMEHHUTEIbHO K Tewmsl 5.1-5.4, 5.5 T1-o/c, 5.6 -5.9. pe3yIbTaTOB

PAa3JIHYHBIM KOHTCKCTaM.

Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8,
6.9 IT-o/c, 6.10.

MPAaKTUYECKUX paboT
3amura

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, WHUBUTYJIbHBIX
7.16 TI-o/c, 7.17. MIPOCKTOB
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. KonTponbHast
Temsr 9.1, 9.2 [1-0/c, 9.3, 9.4, pabora
9.5 IT-o/c, 9.6 - 9.9. Brimonuenue
P10 IT-o/c 3aJaHUN
IIPOMEKYTOUYHON
aTTecTaluu
OK 02. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
Hcnoab3oBath coBpemennnie | 1.511-o/c, 1.6, 1.7. YcTHBIN onpoc
cpelacTBa MoMcKa, anajauzam | Temsr 2.1 - 2.12, 2.1311-o/c, 2.14. MaremaTndeckui
HHTepIpeTanun Tewmst 3.1 - 3.4, 3.5IT-o0/c, 3.6. JUKTAHT
HHpopmanmu, u Tewms 4.1, 4.2, 4.311-0/c, 4.4. IIpencraBnenue
HH(OPMaLMOHHBIE Tems! 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pE3yJIBTaTOB

TEXHOJOIrum J1Jid
BBITNIOJTHCHHUA 3a/1a41

Tems! 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 6.9
IT-o/c, 6.10.

MPAKTUYECKHUX paboT
3amura

npogeccuoHAJIBLHOM Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, WUHIUBUAYAJIbHBIX
NAeATEeJIbHOCTH. 7.16 IT-o/c, 7.17. IIPOEKTOB
Tewmsr 8.1, 8.2, 8.311-0/c, 8.4. Kontponbnast
Tewmsr 9.1, 9.2 IT-0/c, 9.3, 9.4, 9.5 11- pabota
o/c, 9.6 -9.9. Brimonuenue
P10 IT-o/c 3a/1aHUI
IIPOMEKYTOUYHON
aTTeCTalluu
OK 03. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
IInanupoBarh n 1.51T-o/c, 1.6, 1.7. YcTHBIN onpoc
peanu3oBbIBaTh coocTBeHHoe | Tembr 2.1 - 2.12, 2.1311-o/c, 2.14. MareMaTH4eCcKuit
npogeccuoHaIbLHOE U Temsr1 3.1 - 3.4, 3.5I1-o/c, 3.6. JTUKTAHT
JIMYHOCTHOE Pa3BUTHE, Temn1 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
NpeanpUHIMATEIbCKYI0 Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pE3yJIBbTaTOB

AEeATCJIbHOCTD B
npogeccuoHaNbHOM cpepe,
HCN0JIb30BATh 3HAHUS 10
NPaBoBOH M (pHAHCOBOI
I'PAMOTHOCTH B PA3JTHYHBIX
JKH3HEHHBIX CUTyaLHsX.

Tems! 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 6.9
IT-o/c, 6.10.

Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 I1-o/c, 7.17.

Tewmer 8.1, 8.2, 8.3I1-0/c, 8.4.

Tems1 9.1, 9.2 T1-0/C, 9.3, 9.4, 9.5 T1-
0/c, 9.6 -9.9.

MPAKTUYECKUX paboT
3amura
WH/INBUTYaTbHBIX
IIPOEKTOB
KoHntponbHas
pabota
Beimonuenune
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P10 IT-o/c 3aJaHuNI
IIPOMEKYTOUYHOU
aTTeCTalluu
OK 04. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | IIpeacraBnenue
¢ deKkTUBHO 1.511-o/c, 1.6, 1.7. pe3yIbTaTOB

B3aMMO/1eliCTBOBATH U
padoTathb B KOJUIEKTUBE U

Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6.

MPAaKTUYECKUX paboT
3amura

KOMaHje. Temse1 4.1, 4.2, 4.311-0/c, 4.4. WHJIUBUYyaJIbHBIX

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. MIPOEKTOB

Tems1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 6.9

IT-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,

7.16 I1-o/c, 7.17.

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4.

Tems1 9.1, 9.2 IT-0/C, 9.3, 9.4, 9.5 T1-

o/c, 9.6 -9.9.

P10 IT-o/c
OK 05. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
OcymecTBJIATH YCTHYIO H 1.51T-o/c, 1.6, 1.7. YcTHBIl onpoc
MUCbMEHHYI0 Temsr 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTH4eCKU
KOMMYHHUKAIIUIO HA Temnr 3.1 - 3.4, 3.5I1-0/c, 3.6. TUKTAHT
roCcy1apCTBEHHOM SI3bIKe Temsei 4.1, 4.2, 4.311-0/c, 4.4. [IpencraBnenue
Poccuiickoii @enepanuu ¢ Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pe3yNbTaTOB

y4eTOM 0COOeHHOCTel

COMUAJTBHOIO U KyJbTYPHOI'O

Temsl 6.1- 6.4, 6.5I1-0/c, 6.6 - 6.8, 6.9
IT-o/c, 6.10.

IIPAKTUYECKUX paboT
3amura

KOHTEKCTA. Temur 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, WHIUBUTYJIbHBIX
7.16 II-o/c, 7.17. MIPOEKTOB
Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. Kontponbhast
Temn1 9.1, 9.2 IT-0/c, 9.3, 9.4, pabota
9.5 IT-o/c, 9.6 - 9.9. Brimonuenue
P10 IT-o/c 3aJaHuH
IIPOMEKYTOUHON
aTTecTaluu
OK 06. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 TlI-o/c, | YcTHBII ompoc
IIposiBASATHL rpaKIaHCKO- 1.51T-o/c, 1.6, 1.7. IIpencrasnenue
NATPHOTHYECKYIO NMO3UIUIO, Tewmsl 2.1 - 2.12, 2.1311-0/c, 2.14. pe3yiabTaToOB

JIeMOHCTPHPOBATH
0CO3HAHHOE NOBe/IeHHE HA

Tewmsr 3.1 - 3.4, 3.5I1-0/c, 3.6.
Temsr 4.1, 4.2, 4.311-0/c, 4.4.

MPAKTUYECKHUX padoT
amnmra

OCHOBeE TPAaAUIHOHHBIX Temsr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. WHJUBUTyaJIbHBIX
POCCHICKHUX TYXOBHO- Tems! 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 6.9 MIPOEKTOB
HpPaBCTBeHHBIX HeHHOcTel, B | [1-0/C, 6.10. Brmmonnenue
TOM 4YHCJIe C Y4eTOM Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, 3aJaHuNi
TapMOHM3aIlUHA 7.16 IT-o/c, 7.17. IIPOMEXYTOUYHOMN
MEKHAITHOHAJILHBIX B Temnr 8.1, 8.2, 8.311-0/c, 8.4. aTTecTaluu
MeKpeJTUTrH03HbIX Tems1 9.1, 9.2 T1-0/C, 9.3, 9.4, 9.5 T1-

OTHOUIEHUH, IPUMEHSATH 0/c, 9.6 -9.9.

CTAHAAPTHI P10 IT-o/c

AHTHKOPPYNIMOHHOTO

MOBeICHHSI..

OK 07. Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Tl-o/c, | TectupoBanue
CoaeiicTBoBaTh 1.51T-o/c, 1.6, 1.7. YcTHBIN onpoc
COXPaHEHHMI0 OKPY KaIoLIei Tewmsl 2.1 - 2.12, 2.1311-0/c, 2.14. MareMaTtnyeckuit
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cpenbl, pecypcocoepekeHHI0,
NPUMEHATH 3HAHUSA 00
H3MEHEeHUM KJIMMATa,
NMPUHUHIBI 0epesINBOro
MPOU3BOACTBA, 3(P(PEeKTUBHO

Tewmer 3.1 - 3.4, 3.5I1-o/c, 3.6.

Temn1 4.1, 4.2, 4.311-0/c, 4.4.

Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Tewms1 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, 6.9
IT-o/c, 6.10.

JAKTAHT
[IpencraBnenue
pe3yIbTaTOB
MPAaKTUYECKUX paboT
3amura

JIeHCTBOBAThH B Temwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, WHIMBUTyaJIbHBIX
Ype3BbIYAHHBIX CUTYAIUAX. 7.16 I1-o/c, 7.17. MPOEKTOB

Temsr 8.1, 8.2, 8.3I1-0/c, 8.4. KonTponbHas

Temn1 9.1, 9.2 I1-0/¢C, 9.3, 9.4, 9.5 T1- pabora

o/c, 9.6 -9.9. Brinonuenue

P10 IT-o/c 3aJaHUNA

IIPOMEKYTOYHOU
aTTecTaluu

MK 1.2. Tema 1.4 [1-o/c TectupoBanue
OcyumecTBJIsAATH Tewmsr 4.311-0/c Y CTHBIN Onpoc
TeXHU4YecKoe Tewmsl 6.511-0/C MaremaTnueckui
o0cIy:KMBaHMe Tems1 7.8 I1-o/c JUKTAHT
aBTOTPAHCHOPTHBIX Temsr1 8.311-0/c IIpencraBnenue
CPeICTB. Tewmst 9.2 T1-0/C pe3yabTaTOB
MK 2.1. P10 IT-o/c MPAaKTUYECKUX padboOT
BbINOJHATH MOHTaKHbIE, 3amura
JAEeMOHTAaKHbIE, WHIUBUTYTbHBIX
peryJiupoBoYHbIE U MIPOEKTOB
AUATHOCTHYECKHE PadoThI Kontponbnas
MeXaHHYeCKUX pabota
KOMIIOHEHTOB Brinonnenue
aBTOTPAHCIOPTHBIX 3alaHui
CPEeACTB. IIPOMEKYTOUYHON
IIK 2.2. aTTecTalnuu

BbINOJIHATL PEMOHT Y3J10B,
arperaToB H MeXaHHYECKHX
CHCTEM aBTOTPAHCHOPTHBIX
CpeIcTB.
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