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1. O0mas xapakTepuCTHKA NPUMePHOIi padoyeil mporpaMmbl 001e00pa3oBaTeIbHOM
AUCHHILIUHBI «MaTeMaTHKa»

1.1. MecTto OMCHMIJIMHBI B CTPYKType mnpodecCHOHATBLHOWH 00pa30oBaTeIbHOI
nporpammsl CI10:

Oo6meoOpa3oBaTenbHas IUCHUIUIMHA «MaTteMaTukay SBISICTCS 00s3aTEIbHONW YacThiO
o0mieo0pa3oBaTenpHOrO MUKIIa 00pa3zoBaTenbHOM nmporpamMmel B cootBeTcTBru ¢ @I'OC CIIO no
15.01.05 Capmuk (pyqHOM ¥ YaCTUYHO MEXaHU3UPOBAHHOW CBAPKH (HAILJIABKH)).

1.2. llesu 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Conepxkanrie  mporpamMMbl  00IIe0Opa3oBaTeNbHON  TUCHMIUIMHBI  «MaTtemaTtuka
HaIpaBJICHO Ha JOCTUXKEHUE PE3yIbTaTOB €€ U3yUYeHHs B COOTBETCTBUM C TpeboBaHusmu OI'OC
COO c¢ yuerom npodeccuonanproi HanpasieHHOCTH PI'OC CIIO. [IpruopuTeTHBIME LETIMU
o0ydeHUs MaTeMaTHKe Ha 0A30BOM YPOBHE SIBIISIOTCS:

- (opMupoBaHUE MEHTPAIBHBIX MAaTEMATHYCCKUX MOHATUN (YMCII0, BEIMYNHA, T€OMETPUICCKAS
durypa, TmepeMeHHas, BEPOSTHOCTh, (YHKIMSA), OOCCICUMBAIOIIUX MPEEMCTBEHHOCTh U
NEPCICKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yUYarOIIUXCs;

- TOJBElCHHE OOYYArOIIMXCS Ha JIOCTYIIHOM Ui HHUX YPOBHE K OCO3HAaHHIO B3aMMOCBSI3U
MaTeMaTHKUd M OKPYKAIOLIero MUpa, TMOHUMAaHWE MAaTEMAaTHKH KaK YacTH OOILIeH KyJIbTYph
YeJI0BEYECTBA;

- Pa3BUTHE MHTEJUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH OOy4Yaromuxcs, MO3HABATEIbLHOM
AKTUBHOCTH, HCCJICIOBATCIIbCKUX YMEHUW, KPUTHYHOCTH MBINUICHHS, WHTEpeca K U3YYCHHIO
MaTeMAaTHKH;

- ¢opmupoBaHrne (GYHKIMOHAILHONH MAaTEeMATHYECKOW TPAMOTHOCTH: YMEHHS paclo3HaBaTh
MaTeMaTHYECKUE AaCleKThl B PEaIbHBIX JKHU3HCHHBIX CHUTYAllMSIX W TPU H3YYCHHH JPYTHX
JMCIUTUIMH, TPOSBICHHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh WX Ha S3BIKE
MaTeMaTHKU M CO37aBaTh MaTeMaTHYeCKHE MOJENH, MPUMEHSITh OCBOCHHBIH MaTeMaTHUeCKUU
anmapar i pelieHHs TPaKTHUKO-OPUEHTHPOBAHHBIX 3aad, 3a4ad MpoQecCHOHATbHON
JESTSIILHOCTH, MHTEPIPETHPOBATH M OIICHUBATH ITOJTYICHHBIE PE3YIIbTATHI.

1.2.2. TlnaHupyemblie Ppe3yJbTaThl OCBOECHHS 001e00pPa30BaTEIbHON JUCHUIJIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

O6mme kommnerenuu (qanee — OK) u npodeccuonansubie komnerennuu (pamee — [MK) ®I'OC
CIIO B cooTHeceHWH C IWYHOCTHBIMH, METAlpPEIMETHBIMH U TMPEIMETHBIMU pe3ylIbTaTaMu
oOyuenus 6a3oBoro ypoBHs (aanee — [1P6) ®I'OC COO mpencraieHsl B TabIuIIE:



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

OK 01. Beibupats cioco0st
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH IPUMEHHUTEIIBHO
K pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIE PE3yAbTATHI JOJDKHBI
B YAaCTHU: TPYJAOBOTO BOCIIUTAHHUSL:

- TOTOBHOCTb K TpYIy, OCO3HAaHHE IICHHOCTH
MacTepCTBa, TPYI0JIo0ue;

- TOTOBHOCTh K AaKTHBHOH JCSTEIBHOCTU
TEXHOJOTHYECKON 5 COLUAITBHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IUTAHUPOBATh W CAMOCTOSTEIBHO BBITIOJIHSATH
TaKyIO JeSTeIbHOCTb;

- UHTEpPEC K pa3IMYIHBIM
po¢eCCHOHAIBHON JeATEIHbHOCTH/
- TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO
¥ caM000pa30BaHUIO HA IPOTSHKEHUH BCEH KU3HH

OTpaXXaTb

chepam

MertanpeamMeTHbIe PE3YIIBTATHI JTOJKHBI
OTpaXkatTh:

Ornanenne YHHUBEPCATHHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENILHO dbopMynupoBaTh

U aKTyaJu3upoBaTh MpoOieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYIHCCTBCHHBIﬁ HpI/I3HaK NN
OCHOBaHHUs JUId CpaBHEHUS, Kiaccuukaiuu
1 0000IIEeHH;

- ONpeAensTh LeIu MAeITeTbHOCTH, 3a/1aBaTh
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,

- BBISBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEUUS
B paCCManHBaeMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHBBI B  JCSITEIHHOCTD,
OIICHUBATh COOTBECTCTBHUC pe3y.]'H)TaTOB neiIsam,
OIICHMBATh PUCKU MOCJEICTBUN ACSITENLHOCTU

JAucuMminHapHble
[IP61. Brnagenwe wmeTomamMu 10Ka3aTENIbCTB, AJITOPUTMAMH
pemieHus 3aaad; yMeHue (OpPMYyIUPOBATH  OIPEICICHUS,
aKCUOMBI W TEOPEMbI, TPUMEHATh WX, IPOBOJUTH

JI0Ka3aTelbHbIE PACCYKIEHUS B XOJ€ PEIICHUS 3a/]a4;

[1P62. YMeHue omnepupoBaTh MOHATHIAMH: CTENEHb YHUCIHA,
JorapudM YuCIIa; yMEHUE BBITIOIHATH BHIYMCIICHUE 3HAUCHUH U
peoOpa3oBaHus BBIPAXEHHUN CO CTENMEHsSMHU W Jorapudmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

[1P63. VYmMmeHue omepupoBaTh MOHATHSAMH: palMOHAIBHEIE,
UppalMOHAIIbHBIE, MOKa3aTelbHbIE, CTETEHHBIE,
norapudmuueckue, TPUTOHOMETPUUECKHUE ypaBHEHUS
Y HEPaBEHCTBA, X CUCTEMBI;

[1PG5. VYwmeHue omnepupoBaTh MOHATUAMU: palUOHAIbHAS
GyHKIMA, TMOKa3aTrenbHas (YHKUMSA, CTeNneHHas (QyHKIuS,
norapupmuueckas GyHKIHS, TPUTOHOMETpUYEecKHe (DyHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TpapUKd H3YUYEHHBIX
GbyHKUIMH, UCHOIB30BATh IpadUKU MPU HU3YYEHUH MPOIECCOB
U 3aBUCHUMOCTEH, NpU pEIIeHUU 3aJad U3 JPYrux y4eOHBIX
IPEMETOB U 3a/1a4 U3 peasibHON JKU3HU; BBIpaXaTh GOpMYyJIaMu
3aBHCHUMOCTH MEKy BEIUUYUHAMU;

[TP66. YMeHue pemaTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B TOM
qyciie Ha MPOLEHTHI, JOJIM M YacTW, Ha JIBXKEHHE, paloTy,
CTOMMOCTh TOBapOB U YCJIYI, HaJOId, 3aJauyd U3 o0jactu
yIpaBieHUs JTUUYHBIMU U CEMENHHBIMU (PUHAHCAMU); COCTABIIATh
BBIPQXCHUS, YPaBHEHHs, HEPABEHCTBA M HUX CHUCTEMBI IO
YCIIOBUIO 3a/layM, MCCIENI0BaTh IOJyYEHHOE pelIeHne u
OLIEHUBATh MPABJIONIO00HOCT PE3YJIbTATOB;

I1P69. VYmeHue onepupoBaTh MOHATUSAMU: TOYKa, MpAMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHbIN yroi,
CKpellMBaoIuecs npsIMbIE, apauIeNbHOCTb u
NEPIEHIUKYJIIPHOCTh MNPSMBIX M IJIOCKOCTEH, Yrold MEXIy




- pa3BHUBaTh KpeaTHBHOE MBIIUIEHNE
MIPH PEIICHUU XKU3HEHHBIX MPOOIeM
0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMH Y4€OHO-HCCIIE0BATEIHCKOM

U TOPOCKTHOW  JCSTENIbHOCTH,  HABBIKAMH
pasperieHus mpoodieM;
- CIIOCOOHOCTh " TOTOBHOCTb

K CaMOCTOSITEJIbHOMY HOMCKY METO/IOB pELICHUS
MPAKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3ITUYHbIX
METOJI0B O3HAHUS

- BBISIBIATH NPUYUHHO-CIEICTBEHHBIE CBSI3U
U aKTyaJIU3UpOBaTh 33/1a4y, BbIIBUIATH TUIIOTE3Y
ee  pelleHHs, HaXOAWTb AapPTyMEHThl  JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHHM, 3a7aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHaJIM3UPOBATH IOJIYYEHHBIE B XOJ€ PELICHUs
3a/la4ll pe3yibTaThl, KPUTHUECKH OIEHUBATH UX

JIOCTOBEPHOCTb,  IPOTHO3UPOBATh  H3MEHEHUE
B HOBBIX YCJIOBUSIX;
pa3zpabarbiBaTh IUIaH  pPELICHUS  MPOOJIEMBbI

C Y4eTOM aHalM3a HMMEKOIIUXCS MaTepUaTbHBIX

Y HEMAaTEePHUAIbHBIX PECYPCOB;

- YMeTh MEPEHOCUTHh 3HAHMS B MO3HABATEIHbHYIO

Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;

- yYMeTh HWHTETpUPOBATh 3HAHUS U3 Pa3HbBIX

MpeIMETHBIX o01acTel;

- BBIABUTaTh  HOBBIE  HJICH,

OpI/IFI/IHaJ'IBHI)Ie IIoaXoabl 1 peIHeHI/ISI

- CTaBUTh MPOOJIEMBI W 3a/a4H, JIOMYCKAIOIINe

CIIOCOOHOCTH X HCIIOIL30BaHUS

B MTO3HABATENIHHON M COITMAIIBHOM MPaKTHKE.
OBnaneHue  yHUBEPCATbHBIMU

neiicTBUAMHM:  a)

npeajiaratb

CaMOOpranu3anusi:

PEryISATUBHBIMY]
neaaTh

IPSIMBIMHU, YIOJl MEXIY NPSAMOH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE
MEXIY IPSIMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSMH; YMEHHE
UCTOJB30BaTh MpPH PEHICHWH 3aJad M3y4YeHHbIE (aKThl U
TEOpeMbl IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpYXaroIlero Mupa;
[TP610. Ymenue omepupoBaTh MOHSATUSMU: MHOTOTPAHHUK,
CEYEHHE MHOIOIpaHHMKA, KyO, mapauielenunesn, Mpu3Ma,
nupamuia, Gurypa u moBepXHOCTb BPALEHUs, LWIUHIP, KOHYC,
map, cdepa, cedeHus (UTYpbI BpalleHUs, IJIOCKOCTb,
Kacaro1ascs cepbl, HUIUHIPA, KOHYCA, IJI01a{b TOBEPXHOCTU
NUPaMUIbl, TPU3MBIL, KOHYCa, IWIMHApA, IUIOMAAb chepsl,
00beM Ky0a, IPsSMOYTOJIBHOTO Mapajulesenunesna, nupaMmuibl,
NpU3MBI, [MIMHIPA, KOHYCa, IIapa; YMEHHE H300pakaTh
MHOTOTPaHHUKM W TIOBEPXHOCTH BpAILEHUS, UX CEUYEHUS OT
PYKH, C IOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIO3HAaBaTh CUMMETPHUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh PaBUJIbHbIE MHOIOTPAHHUKH;
[TP611 VYwmenue omnepupoBaTh MOHATUSAMHU: JBIKEHHE B
IPOCTPAHCTBE, MMOJO0OHBIE  (UIYPBl B  IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIIEHHUE TUIOMIAAeH TOBEPXHOCTEW 1 00BEMOB
MOI00HBIX (PUTYp MPHU pEeLIeHUH 3a/1a4;
[TP612. VYmeHue BBIYMCIATH T'€OMETPHUUECKHE BEITHMUMHBI
(nmuHa, yroiy, IUIOMAAL, OOBEM, IUIONIAAL TOBEPXHOCTH),
UCTOJIb3Ys U3y4eHHbIE (DOPMYJIIBI U METO/IBI;
[1P613. YMeHue omnepupoBaTh HOHSTUSIMU: HPSIMOYTOJIbHAs
CUCTEMA KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpPA, CKAJIAPHOE MPOU3BEIECHHUE, YIOJ MEXIY BEKTOPaMU,
CyMMa BEKTOpOB, MPOU3BEJCHUE BEKTOpA HA YHCIIO; HAXOAUTH
C TIOMOIIbIO M3YyYEHHBIX (OPMYJ KOOPAUHATBHI CEPETUHBI
OTpe3Ka, pacCCTOSTHUE MEXy IBYMS TOUKAMU;

[1P614. YMeHue BeIOMpaTh MOIXOISIINN H3YUeHHBIH METO

JIJI pCHICHUS 3aa4U, PACIIO3HABATD MATCMATUYICCKIUC (baKTLI




OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €ro, OpaTh

OTBCTCTBCHHOCTD 3a PCHICHUC

1 MaTeMaTU4YeCKHe MOJIENIN B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHHE IIPUBOIUTD IIPUMEPBI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYECKON HAYKU

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETANK HH(OPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTMH JIJISI BHIIIOJIHEHUS
3a1a4 IpodecCHOHATbBHON
eITeIbHOCTH

JInyHOCTHBIE pe3yJIbTaThl JOJDKHBI OTpa)xaTb B
YaCTHU: UEHHOCTH HAYYHOT'O TIO3HAHUSA:

- c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAyKM M OOIIECTBEHHOW TPAKTHKH,
OCHOBaHHOT'O Ha Jiasnore KYJIbTYP,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIbTYPHOM MHPE;

MertanpeamMeTHbIe PE3YJIbTATHI JOJKHBI
OTpaKaTh:
Osnanenue YHUBEPCATbHBIMHU y4eOHBIMU

MO3HABATEIILHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmauei:

- BJIaJICTh HAaBBIKAMH MOJTYYCHHs] HHPOPMAIUHU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATH [TOUCK, aHAJIN3, CHCTEMAaTU3aLUIO U
MHTEpIIpETalui0 HH(OPMaLlUK pa3InYHbIX BUJIOB
u GhopM IIpeICTaBICHHUS,

- co3JaBaTh TEKCTbl B pa3IMYHbIX (opmarax ¢
y4eTOM Ha3HaYeHHs HUHPOpMALUU M IEeJIEeBOH
ayIUTOPUH, BBIOMpass ONTHUMAIbHYIO (opmy
MPEJICTABICHUS U BU3yaTH3aIUH;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb
UHpOpPMAlLlUK, €€ COOTBETCTBUE IPABOBBIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HCHOJB30BAaTh CpPEACTBa HH(POPMAIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJOTMH B peLICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX

[1P64. VYmeHnue onepupoBaTh  HOHATHAMH:  (YHKIHS,
HempepbiBHAas ~ (QYHKIHA, T[POU3BOJHASA, IEpBOOOpa3Hasd,
OTIpENIEICHHBI HMHTETPAl; YMEHHWE HAaXOJUTh MPOU3BOIHBIC
AIIEMEHTAPHBIX (YHKIHMH, UCTIONB3Ys CIPaBOYHbBIC MaTepHAaIbI;
UCCIIeIOBaTh B NPOCTEHIIMX  ciaydasx  (QyHKOUM  Ha
MOHOTOHHOCTb, HAaXOJHWTh HaWOOJIBIINE W HAWMCHBIINE
3HA4eHUs (QYHKUUH; CTPOUTH TpadUKHd MHOTOWIECHOB C
UCIIOJIL30BAHUEM  ammapara MaTeMaTHYecKOro — aHaln3a;
PUMEHSTh MIPOU3BOIHYIO
Opy pelIeHWH 3a7ad Ha [BIDKCHHE; pelarh IPaKTUKO-
OpUEHTHPOBAaHHBIC 33Ja4ll HAa HAWMOOJIBIIME W HAMMEHBIINE
3HAYEHHS, HA HAXOXJICHNE ITyTH, CKOPOCTH U YCKOPEHUS

I1P66. YMeHue pemiath TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM
quciae Ha MPOLEHTHI, JOJIM W YacTH, Ha JABIKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIyI, HaJOTHW, 3aJaud U3 o0yacTu
yIpaBJIEHUS JTUYHBIMU U CEMEUHBIMU (PHAHCAMU); COCTaBIIATh
BBIPO)KEHUS, ypPaBHEHHs, HEPABEHCTBA W WX CHCTEMBI II0
YCIOBHMIO 3a/laud, HCCIeN0oBaTh IOJYyYEHHOE pelleHHe U
OILIEHUBAThH MPABJIOTIOT0OHOCTD PE3YIIbTATOB;

[IP67. VYmeHue  omepupoBaTh  MOHATUSIMH:  CpejHEee
apudmernyeckoe, MeauMaHa, HauOOJbIIee M HaMMEHbIIEe
3HAYEHMs, pa3sMax, AUCIEPCHUs, CTAHAAPTHOE OTKIOHEHHUE

YHCIIOBOTO Ha0opa; yYMEHHE H3BIEKaTh, WHTEPIPETHPOBATH
uHOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AUarpaMmax,
rpadukax, OTpa)KkaloLlyl0 CBOWCTBAa pEAJbHBIX IPOLECCOB
U SIBJIIGHUH; MPEICTaBIATh MH(OPMAIMIO ¢ MOMOIIBIO TaOJIHIL
W JUarpaMM; HCCIIENOBAaTh CTaTUCTUYECKHE JaHHBIC, B TOM




U OpraHW3allMOHHBIX 337a4 C COOJIIOJICHHEM
TpeboBaHMit SPrOHOMUKH, TEXHUKU
0€30IaCHOCTH, THTHEHBI, PECcypcocOepeKeHUs,
NPaBOBBIX M JTUYECKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

BJIQJICTh HABBIKAMU DPACIIO3HABAHHUS M 3aIIUTHI

nHpopManuu, HMHPOPMAIIMOHHON  OE30MaCHOCTH|

JITMYHOCTH.

YHUCJIe ¢ MPUMEHEHHUEM TpapUUIECKUX METOJIOB U AJICKTPOHHBIX
CPEJICTB;

[IPG14. YmeHue BbIOMpaTh MOAXOSANIMA W3YUYCHHBIA METO]|
IUTST pelIeHHs 3aJa4d, paclo3HaBaTh MaTeMaTHYecKue (aKThl
M MaTeMaTH4YeCKHEe MOJETH B MPHPOJHBIX M OOIIECTBEHHBIX
SIBJICHHSIX, B HCKYCCTBE;, YyMEHHE NPHBOJUTH IPUMEPH]
MaTeMaTHUYeCKNUX  OTKPBITUH  POCCHHCKOH M MHUPOBOMU
MaTeMaTHYeCKON HAYKU.

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh

1 paboTaTh B KOJUICKTUBE U
KOMaH/1e

JInyHOCTHBIC pe3yibTaTbl OOJIKHBI OTpAXaTb B
YaCTH: HCHHOCTHU HAYYHOTI'O ITO3HAHHA: OCO3HAHUC
OCHHOCTH Haquoﬁ ACATCIIBHOCTH, TI'OTOBHOCTDBb
OCYIICCTBJIATL NPOCKTHYIO U UCCIICAOBATCIBLCKYIO
ACATCIIBHOCTD NHAUBUAYAJIBHO U B I'PYIIIIC.

MertarnpenmMeTHbIe pe3yabTATHI JIOJKHBI
OTpa)aTh:
OBnanenue YHUBEpPCATbHBIMU

KOMMYHHUKaTUBHBIMU JCUCTBUSAMMU:

0) cCOBMECTHasl 1€ TEIbHOCTb:

- TOHMMaTh M HCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMAaTh LIEJIM COBMECTHOM IESITEIBHOCTH,
OpPraHU30BBIBATH U KOOPJIMHUPOBATH AEUCTBUS 1O
€€ JOCTHKEHHUIO: COCTaBJIATh IIaH JEHCTBH,
pacnpeneniarb  poJM  C  YYETOM  MHEHHI
YYaCTHHUKOB OOCYXJaTh Pe3yJbTaThl COBMECTHOM

paboThI;
- KOOPAUHHUPOBATH n BBITTOJIHATH pa6 oTy
B YCIOBHSIX  pPEAIBHOTO,  BHPTYaJbHOTO

1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
- OCYILECTBIATh IIO3UTUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaAlUSIX, MPOSBIATH

[1PG1. Brnamenue MeTogaMHu JI0Ka3aTelbCTB, ajJrOpUTMaMU
pelieHus 3aaady; ymeHue (OpMyJIUpOBATH  OIpPENEICHMUS,
aKCUOMBI U TEOpEMbI, IPUMEHATh HUX, IPOBOAMUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B XOJ€ pELICHUs 3a/1a4;

I[IP67. VYmenue  omepupoBaTh  MOHSATHUSIMHU:  CpEAHEE
apudmernyeckoe, MeJauMaHa, HauOOJbIIEe M HaUMEHbIIEe
3HAUEHUsI, pa3Max, AUCIEpPCUs, CTAHIAPTHOE OTKJIOHEHHE
YHUCIOBOTrO Halopa; yMEHHE W3BJIEKaTh, HHTEPIPETHPOBATH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AMarpaMmax,
rpadukax, OTpa)Kkalollyl0 CBOWCTBAa pPEATbHBIX IPOLECCOB
U SIBJIIGHUH; MPeICTaBIATh UH(OPMAIMIO ¢ MOMOIIBIO TaOJIHIL
U JAuarpaMM; HCCIEAO0BaThb CTATHCTHUYECKUE JaHHBIC, B TOM
qucie ¢ MPUMEHEHUEM rpaduuecKux METOJIOB U 3JEKTPOHHBIX
CPEJCTB;

ITP68. YmMmeHue omnepupoBaTh MOHATUSAMH: CIy4YaiHbBIH OMBIT
U Cily4yallHO€ COOBITHE, BEPOATHOCTH CIYyYalHOTO COOBITHS,
YMEHUE  BBIUHCIATH  BEPOSATHOCTH C  HCIIOJIB30BAHUEM
rpadMUecKux METO/OB; NPUMEHSATh (OPMYNBI CIOXEHUS U
YMHOXXEHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U POpMYITBI
IIpH PELICHUM 3a/ay; OLEHUBATh BEPOSTHOCTH PEAIBHBIX
cOOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMU BEIMYMHAMH; YMEHUE
NPUBOAUTE MPHUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
MIPUPOIHBIX

u O6IJ.I€CTBCHHBIX SBJICHUAX,




TBOPYECTBO nu OBITh
WHHUIIMATUBHBIM.
OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMU PETYJIIATUBHBIMU

NENCTBUSIMU:

BOOOpaxeHHe,

[1P614. Ymenue BbIOMpaTh MNOAXOIAIMINN H3YUYEHHBIH METOJ
U1 pelieHHsl 3a/a4M, paclo3HaBaTh MaTeMaTH4yecKue (PaKTol
M MaTeMaTU4YeCKUE MOJEIH B MPHPOJHBIX M OOIIECTBEHHBIX

. SIBIICHUSIX, B HMCKYCCTBE, YMCHHE TPUBOJIUTH IPHUMEPH]
T') MPUHSATHE Ce0s U IPYTUX JIFOJICH: . o .
_ pUHEMATh MOTUBEI W ApryMEHTH JPYTHX MaTeMaTI/I‘IeCKI/Ii( OTKPBITHH  POCCHICKOH M MHPOBOH
JIFOJIEH [IPU aHAJIM3€e PE3yIbTaTOB AesTeabHoCTH; |[MATEMATHICCKOM HAYyKU
- MPU3HABATH CBOE MIPABO W MPABO APYTUX JIFOACH
Ha OIIMOKH;
- pa3BHBaTh  CIIOCOOHOCTh  IIOHUMAaTh  MHD,
C MO3UIMH JPYroro 4eJoBeKa
OK 06. [TposBisTh JInuHOCTHBIE pe3yabTaThl JOJDKHBI oTpaxkaTh | [IPO1. BrameHwe wmeromamMu 10Ka3aTeNbCTB, AJITOPUTMaMHU
TPaXkTaHCKO-TTATPUOTHYECKYIO B 4aCTH: pemicHudg 3aJad; YMCHUC (1)OpMy.HI/Ip0BaTB OIpeaciCHus,
O3UIIIO, IEMOHCTPUpOBaTh | -  TPAKIAHCKOTO  BOCHMTAHWS: — NPUHATHE | aKCHOMBI M TEOPEMBI,  MPUMEHATh  HX,  MPOBOJMTH
OCO3HANHOE TOBEIEHHE TPaTUIIMOHHBIX HAI[MOHAJLHBIX, | JOKa3aTelIbHBIC PACCYXICHHS B X0JI¢ PEIICHUS 3a/1a4;
0011eYeI0BeueCKuX rymanuctuueckux | [TP66. YMmeHue pemaTh TEKCTOBBIE 3a7]a41 PAa3HBIX THIIOB (B TOM

Ha OCHOBE POCCUICKHX
yXOBHO-HPABCTBEHHBIX
LIECHHOCTEH, B TOM YUCIIE
C y4E€TOM IapMOHU3AIUU
MEXHALMOHAIbHBIX

1 MEXPEJIUTUO3HBIX
OTHOILIEHU, TPUMEHSATH
CTaHJApThI
AQHTUKOPPYILILOHHOTO
[MOBECHUS

U IEMOKPaTHUECKUX [IEHHOCTEH;
-IATPUOTUYECKOTO BOCITUTAHMSL:

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY M IPUPOJHOMY
HACJIEUIO, TMaMATHUKaM, TpPagulUsM HapoOB
Poccun, pmoctmkenuam Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;
MeranpenmeTHble pe3yJIbTaThI JOJKHBI
OTpaxkaTh: OBnanenue YHHUBEpCAIbHBIMU
PETYJIATUBHBIMU JIENCTBUSAMU:
B) SMOLIMOHANIBHBII WHTEIJIEKT,
npernonararomui copMUpOBaHHOCTb!
--CAaMOCO3HaHHUs, BKJIOYAIOIIET0 CIIOCOOHOCTH
IIOHMMATh CBO€ HSMOLMOHAIBHOE COCTOSIHUE,

YHUCJIE Ha TMPOIEHTHI, JOJW W YacTH, Ha JIBIJKEHHE, padoTy,
CTOMMOCTh TOBApOB W YCIYyTr, HAJOTH, 3afaud u3 o01acTu
YIpaBJICHUS TUYHBIMA U CEMEHHBIMH (DMHAHCAMM); COCTABIISAThH
BBIPQXKEHHUS, YpPAaBHEHHUs, HEPABEHCTBA W HUX CHUCTEMBI IO
YCIOBUIO 3aJa4M, WCCIIEIOBATh IIOJYYEHHOE pEUICHUE |
OIICHUBATH MPABAONOI00HOCTh PE3yIIbTATOB;

I[IP67. VYmenue  omepupoBaThb  MOHATHUSIMHU:  CpeIHEE
apupmMeTnyeckoe, MenuaHa, HauOoJblllee M HauMEHbIlIee
3HAYEHMs], pa3Max, AHUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE

YHCIOBOTO Ha0oOpa; yMEeHHe H3BIEKaTh, HHTEPIPETUPOBATH
nH(popMaInio, MpeICTaBIeHHYIO B Ta0JMIIaX, HA JUarpaMmax,
rpadukax, OTpaXKaIOIIyl0 CBOWCTBA pPEaTbHBIX IIPOIECCOB
W SIBIICHUM, MPECTABIATh MH(POPMAIIUIO C MTOMOIIBI0 TaOIHI]

U auarpamMm; HCCICHOBATL CTATUCTHUYCCKUC NAHHBLIC, B TOM




BUJICTh HANpPaBICHUS PAa3BUTUS COOCTBEHHOM
HYMOIMOHAIBHOM cepbl, OBITH YBEPEHHBIM B cebe;

- CaMOpETyJINpOBaHUs, BKJIIOYAOIICro
CaMOKOHTPOIJIb, YMCHUC IpUHUMATh
OTBETCTBCHHOCTb 3a CBOC IIOBCIACHHUC,

CIIOCOOHOCTH aIaNTUPOBATHCS K AIMOLIMOHATIBHBIM
W3MEHEHUSIM H TPOSBIATh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

- BHYTPEHHEW  MOTHUBALMH, BKIIOYAIOIICH
CTpEMJICHHE K JOCTHXKCHUIO LEIU U YCIEXY,
OITHMU3M, WHUIIMATHBHOCTD, yYMEHHUE
JIEMCTBOBATH, UCXOIS M3 CBOMX BO3MOKHOCTEH;

- DOMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh
AMOLUOHAIBHOE COCTOSIHUE APYIUX, YYUTHIBATH
€ro IpU  OCYUIECTBIECHMUM KOMMYHHUKAIIUH,
CIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

- COIMaJIbHBIX HAaBBIKOB, BKIIIOUYAKOIINX CIIOCOOHOCTH
BLICTPANBATDH OTHOIICHMHA
C ApYTHUMU JIFOAbMU, 3a6OTI/ITBC}I, IMPOSABJISATD UHTEPEC

1 pa3peniatb KOHQIUKTHI

qucie ¢ NPUMEHEHUEM rpau4ecKuX METOJOB U 3JIEKTPOHHBIX
CPEJICTB;

[TP68. YMeHme omepupoBaTh MOHATHSIMH: CIyYalHBIA OIBIT
U CIy4ailHOe COOBITHE, BEPOSTHOCTh CIY4aHOTO COOBITHS;
YMEHHME  BBIUUCIATH  BEPOSATHOCTH C  MCIIOJIB30BAHUEM
rpadMUecKuX METOJIOB; NPUMEHSATh (OPMYNBI CIOXEHUS U
YMHOXXEHUS BEPOSATHOCTEH, KOMOMHATOPHbIE (haKThl U (HOPMYJIbI
IpU pEeUIeHUM 3aJay; OLIEHMBATb BEPOSTHOCTU pEalIbHbIX
COOBITHI; 3HAKOMCTBO CO ClIy4yallHBIMU BEJIMYMHAMM; YMEHUE
IPUBOJUTH NPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
IIPUPOIHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMenue BbIOMpaTh NOIXOIAMIMA U3yUYEHHBIH METOA JJIs
pElICHUsT  3a/a4d, paclo3HaBaTh MareMaTHyeckue  (PaKThl
1 MaTeMaTU4YEeCKHME MOJEIN B IPHUPOJHBIX M OOILIECTBEHHBIX|
SBJICHUSIX, B HCKYCCTBE, YMEHHME MPUBOJUTH IPUMEpPHI
MaTeMaTU4eCKUX  OTKPBITUM  POCCUHCKOM U MHUPOBOHU

MaTeMaTH4eCKOH HAayKHu

I1K 1.1. YuraTh uepTexu
CpEeIHEN CI0KHOCTH U
CJIOKHBIX CBAPHBIX
METAJIJIOKOHCTPYKIIMH.

- OCO3HaHWe  OOYyYaloIIUMUCA  POCCUHCKOMN
Fpa)KI[aHCKOﬁ NICHTUYHOCTHU,

- LEJCHAIpPaBICHHOEC PAa3BUTHE BHYTPEHHEHN
MO3ULIMM  JMYHOCTH HA  OCHOBE JYXOBHO-
HPaBCTBEHHBIX LEHHOCTEN HaponxoB Poccuiickoii
®denepanyy, HUCTOPUYECKUX U HALMOHAJIBHO-
KYJBTYPHBIX TpaauLui, (OPMUPOBAHUE CHUCTEMBbI
SHAYUMBIX [IEHHOCTHO-CMBICIOBBIX YCTAaHOBOK,
AHTUKOPPYIILIMOHHOTO MHPOBO33pEHUS,

MIPAaBOCO3HAHUSA,  DKOJOTMYECKOHM  KYJIbTYpBHI,

YMEHHE ONEpUPOBATh MOHATUSAMU: TOUKA, IPsIMasi, MJIOCKOCTb,
MIPOCTPAHCTBO, IBYTPAHHBIN YT0JI, CKPELIUBAIOLINECS IPSIMBIE,
NapajuleIbHOCTh M NEPINEHIUKYJIAPHOCTH  NPAMBIX U
IUIOCKOCTEM, Yroj MEXAy MPSMBIMHU, YIOJI MEXIy NPSIMOH H
IIJIOCKOCTBIO, YTOJI MEKTY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKU
70 IUIOCKOCTH, PAacCTOSTHUE MEXAY MNPSMBIMH, PaccTOSHUE
MEXY IUIOCKOCTSMHU; YMEHHUE HCIOJIb30BaTh NPH PELICHUU
3a/1a4 U3y4YeHHbIe (DaKThl U TEOpPEMbl INTAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB,
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CIIOCOOHOCTHU CTaBHUTh eI U CTPOUTD )KU3HCHHBIC

TUIaHBI;
- UHTEpEC K pa3IMYHbIM chepam
npodeccHOHaNbHOW  JEATENBHOCTH,  yMEHHE
COBEpIIATh

OCO3HAHHBIM BBIOOp Oynymiedl mnpodeccun wu
peanr30BbIBATh COOCTBCHHBIC YKU3HCHHBIC IIJIaHBI,
- ONpeNensiTh UM JeSITeIbHOCTH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH MX JOCTHKCHHS,

- YMCTb IICPCHOCUTL 3HAHHWA B IMO3HABATCIIBHYIO U

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

yMEHUE BBIOUPATh MOJIXOAIIMNA METO JJI PEIICHUS 3a/1a4u;
[MOHMMAaHHE 3HAYUMOCTH MAaTEMATUKHU B U3yUYEHHUH ITPUPOJIHBIX
U OOIIECTBEHHBIX TNPOLECCOB U  SIBIICHUW; yMEHHUE
pacrno3HaBaTh MPOSIBICHNUE 3aKOHOB MaTEeMAaTHUKH B HCKYCCTBE,
YMEHHE NPUBOIUTH MPUMEPhl MATEeMaTHUYECKUX OTKPBITUI
pOCCHUIICKOM U MHPOBOM  MaTEeMaTHYECKOM  HAYKH

OKpYyZKaromero Mmupa;
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2. CTpykTypa U coaep:xkaHue 0011e00pa3oBaTe/IbHON AN CHUIIIHHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oo0bem B
yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 312
B T.4.
TEOPETHUUECKOE 00yUueHue 170
IPAKTUYECKUE 3aHSITUS 124
OcHOBHOE coepKanmne’ 312
CamocrosiTesibHas padoTa 10
IIpodeccnoHabLHO OPpHEHTHPOBAHHOE CO/Iep:KaHue (Colep:KaHue 96
NPHKJIATHOTO MOXYJIs)
Ipome:kyTOuHas aTTecTanus (dK3aMeH)> 4

! OcHOBHOE CoOzepIKaHKE BKIIOYAET COJEPIKATEIbHbIE JTMHUU 110 yuebHOMY mpeaMery «Maremarnkay (06a30Bblii
ypoBeHb) DenepanbHOi 00pa3oBaTENbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHMS, YTBEPKICHHON MPUKA30M
MunncrepcrBa mnpocsenierns Poccwiickoit @eneparmm ot 18 mas 2023 1. N 371 (B pemakumu Ilpmkaza
Munnpocsemenust Poccuu ot 9 oxtsiopst 2024 r. N 704).

2 TIpodecCHOHATIEHO OPUEHTUPOBAHHOE COJEPKAHME MOMET OBbITh PACTIPENENEHO IO pasfeiaM (TeMam)
WK CKOHLIEHTPUPOBAHO B paszzaene [IpukmaaHoil MoTyb.

3 MdopMa MPOMEKYTOUHON ATTECTAMA M KOJNMYECTBO YACOB, OTBOJAUMBIX HA €€ MPOBENECHHE, PETIAMEHTHPYIOTCS
yueOnsM taHom OIT CTIO.
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2.2. TemaTn4yecKuii IJIaH M cOJePKaHUE TUCHUILINHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe U PodecCuOHAIBHO-

HaumeHnoBaHue pa3aeiioB . Oo0bem ®opmupyemble
o Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHE 3aHATHS, TPUKJIAJTHOI 4ACOB S —
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paznen 1. IloBTOpenue 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia
Hean " 3apa4yM | ba3oBble 3HaHMS U yMEHUS MO MAaTEMaTHKE B MPO(ecCHOHAIbHOM U B TOBCEIHEBHOM
MaTeMaTHKHU NPH | IESITEIHHOCTH.
OCBOEHHH 2
CHennaIbHOCTH
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia
Yucna M BbluMcIAeHHA. | J[elicTBUS HAJ MOJOKUTEIbHBIMUA U OTPULIATENIbHBIMU YU CIIaMU, OOBIKHOBEHHBIMH U
Boipaxenus U | IECATUYHBIMU APOOSMHU.
npeodpa3oBaHuA JleficTBUS cO cTeneHs MU, (POPMYIIbI COKPAILIEHHOT'O YMHOXEHHUS. 2 OK-01, OK-02,
Tema 1.3. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-04, OK-06,
I'eomeTpust Ha NJIOCKOCTH | MOYJISA) MK 1.1
[IpakTHKO-OpHUEHTHPOBAHHbIE 3a0aUn
[131. Bunp! mnockux Guryp u ux miomaas. HaxoxaeHue miomaaei miockux Guryp 2
JUISL CBapOYHBIX paboT
Tema 1.4 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOIO
IIpouenTHbie MO/yJIs1)
BbIYHCJICHUS [IpocTbie MpOLEHTHI, pa3Hble CIIOCOObI UX BHIYUCICHUSI. 4
Cno’xHbIe MPOLIEHTHI
[132. TTogcu€T mpOCTHIX U CIOKHBIX MPOIIEHTOB B pacyeTax
Tema 1.5 Conep:kanue y4eOHOIro MaTepuaa

JIuHeltHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YpaBHEHNS U HEPABEHCTBA
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YpaBHeHnust u | I133. Pemenne JMHEHHBIX, KBaJPAaTHBIX, JAPOOHO-JIMHEHHbIX YPABHCHHMH H 2
HepaBeHCTBa HEpPaBeHCTB
Tema 1.6 Coaeprxanue yueOHOro MaTepuasa

CucreMbl ypaBHeHUIl M

CriocoObl penIeHus CUCTEM JIMTHEHHBIX YPaBHCHUM.

HEPaBEeHCTB [lonsatusa: marpuna 2x2 u 3x3, onpeaenurens Matpuisl. Meroa ["aycca. 6
CucreMbl HETMHEMHBIX YPaBHEHUH.
CucreMbl HEpaBEHCTB
I134. Pemienue cucteM JIMHEHHBIX YPAaBHEHUH Pa3IH4HbIMH METOAAMHU
Tema 1.7 Coaeprxanue yueOHOro MaTepuasa
BXxo0/1H0ii KOHTPOJIBb Bbruucnienuss u npeoOpa3oBaHus. YpaBHEHMs W HepaBeHCTBa. [‘eomerpust Ha
IJIOCKOCTH 2
II35. BxoaHoii KOHTPOJIb: BBIYMCJICHUSI M NPeoOPA30BAHMA; YPABHEHUS M
HEePaBeHCTBA; reOMeTPHsS HA IIOCKOCTH.
Paznen 2 Ilpsimble H 18
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conep:xanue yueOHOro MaTepuaJia
OcHoBHBIE nousatus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsAMas, IJIOCKOCTb,
CTepeoMeTpPHH. MpOoCTpaHCcTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. 2
Pacnosioxxkenne npsambix | [lepecekaromuecsi, mnapajuiesibHble W CKpeluBaroniyecs: mnpsimele. llpusHak u
U IJIOCKOCTeH CBOMCTBO CKpEIIMBAIOIUXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (UTYPBHI. OK-01. OK-02
) ,
Tema 2.2. Coaep:xaHue yueOHOro MaTepuasia OK-04, OK-06,
IlapanieabHoCcTH [lapannensHble mpsMas u 1miockocTh. Ompenenenue. Ilpusnak. CsoiictBa (C MK 1.1
NpsIMBIX,  MPSIMOMl M | [0Ka3aTEIHLCTBOM).
IJIOCKOCTH, IUIOCKOCTeH. | [Tapaiensubie  mwiockocTd.  Ompenenenne.  [IpusHak. CaoiictBa  (C
JI0Ka3aTeIbCTBOM). 6
Terpaszp u ero 2MEeMEHTHI.
[Tapannenenunen u ero 3J€MEHTHI.
CpolicTBa NPOTHBOINOJIOKHBIX I'paHed M  JUaroHaJed mapauielenuIe/a.

[Toctpoenue ceueHui.
Pemenue 3agau.
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Tema 2.3.
[MepneHIUKYJIAPHOCTH
NPAMBIX, IPAMON U
IUIOCKOCTH, ILIOCKOCTEMH

Conep:xanue yueOHOro MaTepuaJa

[Tepnienaukynspueie npsMele. llapamienbHbpie NOpsMble, NEPHEHAUKYISIPHBIE K
II0CKOCTH. [Ipr3HaK nepneHIuKyJIApHOCTH NPSIMOM U TNIOCKOCTHU. Jl0Ka3aTeabCTBO.
[lepnengukynssp u HakioHHasA. [lepneHgukynsapHsle 1mIockocTu. IlpusHak

HNECPIICHAUKYIIIPHOCTH IUIOCKOCTEHA. Z[OKaSaTCJIBCTBO. Paccrosnus B IMPOCTPAHCTBC

2

Tema 2.4. Conep:kanue y4eOHOIro MaTepuaa
Teopema 0 Tpex | TeopeMa o Tpex nepneHauKyisapax. JJoka3aTenbCeTso.
NnepneHauKyJIsipax VYroa Mexay npsiMOi U INIOCKOCTBIO. YTOJI MEXY MJIOCKOCTAMU 1
Tema 2.5. IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJAepKaHue (CoiepKaHNe TPUKJIATHOTO
IMapajenbHble, MOYJIs1)
NepneHIuKyJIsIpHbIE, AxcuoMbl  crepeomerpuu. lleprneHIuKyIIpHOCTE NPSAMOM M IUIOCKOCTH,
CKpelBaIHecs MapaiebHOCTh JIByX IPSIMBIX, NEPIECHIUKYIIAPHBIX IJIOCKOCTH, 4
npsMbIe MEPIEeHIUKYJIPHOCTD MJI0CKOCTEMN

[IpakTHKO-OpHUEHTHPOBAHHbIE 3aaUn

[136. Pemienue 3agay Ha HCHOJB30BaHUWE CBOWCTB MPSMBIX U IUIOCKOCTEH B

YCTaHOBKE PEXYIIETr0 U U3MEPUTENBHOIO HHCTPYMEHTA JUIsl CBAPKU JETaJIEH.

[137. Pemienue 3amay Ha HCHOJIB30BAHME CBOMCTB MPAMBIX M IIOCKOCTEH B

ciiecapHOi 00paboTKe AeTanei s CBapKu.
Tema 2.6. IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOIO
Pemenue 3anay. Ilpssmbie | MoayJist)
/| MJIOCKOCTH B | PacronoskeHue mpsiMBIX M IJIOCKOCTEW B MpocTpaHcTBe. [leprneHauKymspHOCTh | 3(2)
NPOCTPAHCTBE MapajuieIbHOCTb NMPSAMBIX U IIockocTel. CKpeluBarommecs npsiMbie

[138. [IpumeHeHre NPU3HAKOB NapauIeIbHOCTU U MEPIEHANKYIAPHOCTH MPSIMBIX U

IJIOCKOCTEN /ISl peLIeHMs 3a/1a4 Ha IPaKTUKE
Pa3nea 3. Koopaunartsl u 16
BEKTOPBI

OK-01, OK-02,

Tema 3.1 Conep:xanue yueOHOro MaTepuaJa OK-04, OK-06,
JexapToBbl KOOPAMHATHI | JlekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. IIpocreiimme 3agaunm B KOOpAMHATaX. MK 1.1
B npocTpancTBe. | PaccTosiHuE MEXy IBYMS TOUKaMHU, KOOPAMHATHI CEPENNHBI OTPE3Ka 4
Paccrosinue MEKIY
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ABYMS TOYKaMMH.
KOOpL[I/IHaTLI CepEeAUHDbI

OTpe3Ka
Tema 3.2 Coaeprxanue yueOHOro MaTepuasa
BexTopsl B | Bextops! B npoctpancTBe. ClI0KEHHE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
NPOCTPaHCTBeE. Ha YHCJIO.
Yroa mexay Bekropamu. | Komruianapuele BekTopbl. CKaylipHOE NpOM3BEIEHUE BEKTOpOB. Paznoxenue
CxansipHoe BEKTOPA 10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM. 6
npousBeeHue BeKTOpoB | KoopanHaTel BEKTOpa, CKaJIpHOE IPOU3BENECHUE BEKTOPOB B KOOpPJAMHATAX, YIOJ
MEX/1y BEKTOpaMH, YIoJl MEKY MPSMON U IUNIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMHU.
YpaBHEHUE IIIIOCKOCTH. [ 'eOMeTpUUeCKHil CMBICT OTPEIETUTENS 2X2
Tema 3.3 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAepKkaHue (CopepKaHNe NPUKJIIATHOTO
IIpakTHnko- MOIYJIs1)
OPHECHTHPOBAHHbIEC Koopaunathas ninockocts. KosnuecTBEHHbBIE pacdeThl
321244 HA KOOPAMHATHOM | [IpaKkTHKO-OpPUEHTHPOBAHHBIC 331491 4
IJIOCKOCTH [139. Bbruucnenue paccTOSHMH W IUIOLIaJed HA IUIOCKOCTH JJIsl PacyeToB IpHU
MIPOBE/ICHUH CIIECAPHBIX PA0OT IpHU CBapKe
Tema 3.4 Coaepsxanue yueOHOro MaTepuasa
Pemenne 3ajad4. | JlekapToBBl KOOPAMHATHI B NpOocTpaHCTBE. BekTopsl B mpocTpancTBe. ClokeHUe U
KoopanHatel 1 BEKTOPBI | BEIUUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4Mcio. KoMiutaHapHble BEKTOpBHI.
CkansipHOoe  IpOU3BENEHUE  BEKTOpOB. PasnmokeHume BekTopa 1O  TpeM
HEKOMIUIaHApHBIM BekTopaM. IIpocreimme 3agaun B koopauHarax. KoopauHartsl
BEKTOpPA, paCCTOSHUE MEXKIY TOUKaMH, KOOPAUHATHI CEPEINHBI OTPE3Ka, CKAIIPHOE
MIPOM3BE/ICHNE BEKTOPOB B KOOpPJAMHATAaX, YroJl MEXAY BEKTOpaMH, Yoyl MEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMU
I1310. Pemrenne 3a5a4 Ha KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE
Paznen 4. OcHoBbI 34
TPUTOHOMETPHH. OK-01, OK-02,
Tpuronomerpuyeckue OK-04, OK-06,
bynxkuun MK 1.1.
Tema 4.1 Coaepsxanue yueOHOro MaTepuasa

16




Tpuronomerpuyeckue
byHkuun
NPOU3BOJILHOI0 yria,

yucaa. PaguanHas u
rpajaycHasi Mmepa yriia

Pagnannas mepa yria. [IoBopoT Touku BOKpYr Hadana koopauHat. OnpezneneHue
CHHYCa, KOCHHYCa, TAHI€HCA 1 KOTaHI€HCA.

3HaKu CHHYCa, KOCMHYCA, TaHI€HCAa M KOTAaHI'€HCa II0 YETBEPTAM. 3aBUCHUMOCTh
MEX/1y CHHYCOM, KOCUHYCOM, TAHI€HCOM M KOTAHT€HCOM OJIHOTO U TOTO )K€ yIia

Tema 4.2

OcHoBHbBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA.

@DopMyJibl IPUBEIEHUSA

Conep:kanue y4eOHOIro MaTepuaa

Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHI'€HC U KOTAHT€HC YIJIOB O U
- Q.
@opMyIIbl IPUBEACHUS

I1311. lIpumMeHeHNe OCHOBHBIX TPMTOHOMETPHYECKHX TOXK/1ECTB

CamocrosiTesibHas padora
DopmyJIbl ISl pEeLICHUS] YPAaBHEHUI

Tema 4.3
CuHYC, KOCMHYC, TAHT€HC
CYMMBbI U Pa3HOCTH JIBYX

Conep:xanue yueOHOro MaTepuaJia

Cymma u pasHocTh cuHycoB. CymMMa U pa3HOCTb KOCHHYCOB. CHHYC UM KOCHUHYC
IBOMHOrO yria. @opmyJibl IOJIOBUHHOTO YTJIa.

yIJI0B [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKHX (YHKIMHA B TPOU3BEIACHHE U
Cunyc u KOCMHYC | IPOU3BEJICHUS B CyMMY. BbIpakeHue TpUroHoMeTpudeckux (QyHKIMNA yepe3 TAaHI€HC
ABOIHOIO yria. | IoJOBUHHOTO apryMmeHTa. lIpeoOpazoBaHusi HpPOCTEHIINX TPUTOHOMETPUUYECKUX
@DopMyJibl MOJTOBHHHOIO | BHIPAXKCHUI
yriaa I1312. IIpumenenne (popMyJI CJI0KEHHUSA

I1313. [Ipumenenue ¢opmMyJ1 yIBOECHHUS
Tema 4.4 Coaep:xanue yueOHOro MaTepuasia

DyHKIUH, UX CBOHCTBA.

OO6nacTe onpeneneHUs U MHOXKECTBO 3Ha4eHUH (yHKUMHA. YETHOCTb, HEUETHOCTD,

Cnoco0bI 3ajaHusA | iepuoaAndHOCTh QyHKIMNA. CiocoObl 3a1anus PyHKITUN
by CamocTosiTeJbHast pagoTa
CocraBnenue KOHCIEeKTa o TeMe «DyHKIus, CBONCTBA (DYHKITHII
Tema 4.5 Coaeprxanue yueOHOro MaTepuaa
Tpuronomerpunueckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKIHUH.
(yHkuuu, ux cBoiicrBa U | YETHOCTH, HEUETHOCTD, NEPUOTUYHOCTh TPUTOHOMETPUUYECKUX (PYHKLIUH.
rpa¢guku CaoiicTBa 1 rpa@uku GyHKIUHI y = CcOS X, Y = sin X, y = tg X, y = ctg X.
Tema 4.6 Conep:kanue y4eOHOIro MaTepuaa
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IIpeoOpasoBanue Cxarue 1 pacTshkeHHue Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.

rpaguxos I1314. IIpeoOpa3zoBanue rpapMuKOB TPUTOHOMETPHYECKHUX (PyHKIMI
TPUTOHOMETPHYECKUX

bysxkumi

Tema 4.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlep:KaHUe (CopepKaAHNe TPUKJIIATHOTO
Onucanune MO/1YJIfA)

MPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUH B MpOQecCHOHATBHBIX

NPOLECCOB € IOMOIUbIO
rpa¢pukoB pyHKIUIA

3agadax

[TpakTHKO-OPUEHTUPOBAHHBIE 3a0a91
[1315. Onpenenenue yrioB Mpu CBapKe JAeTalien

Tema 4.8 Conep:xanue yueOHOro MaTepuaJia

OopartHble OO6patHbie TpuroHoMeTpuyeckue GyHkiuu. x cBoiicTBa 1 rpaguku
TPUTOHOMETPUYECKHE

byHkuun

Tema 4.9 Conep:xanue yueOHOro MaTepuaJia

Tpuronomerpuuyeckue YpaBHEHHE COS X = a. YpaBHEHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue

YPaBHEHHUS U

TPUTOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ OCHOBHBIX THUIIOB: HpOCTGﬁIlIHG

HEPaBeHCTBA TPUTOHOMETPUYECKHE YPABHEHMs, CBOIALIMECS K KBaJApaTHBIM, pellacMble
pa3IoKEHUEM Ha MHOMKUTENH, ONHOpoxaHble. IIpocTeillne TpUroHOMETpUYeCKue
HEPaBEHCTBA
I1316. Pemiennie TpMroHoMeTprYeCKMX YPaBHEHHUI
I1317. Pemienne TPMroHOMeTPHYECKMX HEPABEHCTB
Tema 4.10 Coaep:xaHue yueOHOro MaTepuaJa
Cucrembl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN
TPUTOHOMETPHYECKUX
yPaBHEHUI
Tema 4.11 Coaeprxanue yueOHOro MaTepuaa
Pemenue 3axa4. OcHoBbl | [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUII. Pemenne
TPUTOHOMETPHUH. TPUTOHOMETPUUECKUX ypAaBHEHUH U HEPaBEHCTB, B TOM YHCJE, C UCIOJIb30BaHUEM
Tpuronomerpuyeckue CBOMCTB (DYHKIIMIA.
byHkuun I1318. Pemienne TpMroHOMeTpHYECKUX YPABHEHHI H HEPABEHCTB B CHCTEMeE
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Pazneua S. 4
KommiexkcHble yucia
Tema 5.1 Coaeprxanue yueOHOro MaTepuasa
KommiexkcHble yucia ITonarue xomiuiekcHoro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YMCIA, MOAYNIb U
apryMeHT KOMIUIEKCHOTO YHCIIa. 2
dopma 3amMcu KOMIUIEKCHOTO 4YMcia (reoMeTpuyeckas, TPUTOHOMETpUYecKas,
anrebpandeckas). ApuMeTnueckue ASUCTBHS ¢ KOMIUICKCHBIMU YHCIIAMU
Tema 5.2 Coaeprxanue yueOHOro MaTepuasa
IIpumenenne IIpuMepsl HCIIOIB30BAHNS KOMIUIEKCHBIX YUCEN
KOMILJIEKCHBIX YHCeJI I1319. BoinosiHeHne pacyeToB ¢ MOMOIIbLI0 KOMILIEKCHBIX YHCeJI. 2
Pa3nen 6. IlpousBoaHas 34
pynkuumn, ee
NpUMeHeHHe
Tema 6.1 Conep:xanue yueOHOro MaTepuaJia
Ilonsitue mnpousBoaHOM. | OnpesesneHne YKUCIOBOM MOCIEI0BAaTEIBHOCTH U CIIOCOOB! ee 3amaHus. CBolicTBa
®opMyJbl M NPaBHJIA | YUCIOBBIX IOcieqoBarenpbHocTeld. OnpeneneHue mnpenena IMOocie0BaTebHOCTH.
nuddepeHuupoBanus Brruucnenne  mpenmenoB  mocnenoBaTenbHOcTel.  [lpemen  dynkmum  Ha 2
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [pupamienue
Pymicui, § . OK-01, OK-02,
3amau, NPUBOJAIIME K IOHATUIO NPOM3BOAHON. OmnpeneneHue NpPOU3BOAHOM.
. OK-04, OK-06,
ANTOpUTM OTBICKAaHUS IPOU3BOIHON 0K 1.1
Tema 6.2 Coaep:xaHue yueOHOro MaTepuaJa
IIpoussoansie  cymmbl, | opmyinsl nuddepeHupoBanus. 4
pasHocTH mnpousBelaeHus, | [Ipasuna nuddepenuupoBanus
YaCTHOIO 11320. HaxoxxaeHne Nponu3BOAHBIX 3JIEMEHTAPHBIX (PYHKIMIT
Tema 6.3 Coaeprxanue yueOHOro MaTepuaa
IIpousBoanbie Onpenenenue cnoxxHoi ¢pyHkuuu. [IponsBoHas cloKHONM (HYHKIMH.
TPUTOHOMETPUYECKUX [Ipou3BoiHas TPUTOHOMETPUYECKUX (PYHKIIHH.
¢ynkumii. Ilpomssoanas | 11321. Haxoxaenune Npou3BOAHLIX TPHTOHOMETPHYECKHUX QYHKIMIA 6

CJIOKHOM (PYHKIUH

I1322. HaxoxaeHne NpOU3BOAHBIX CJOKHBIX QyHKIUH
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Tema 6.4 Coaeprxanue yueOHOro MaTepuaa

Mousitue 0 | TlonsTHe HenpepbIBHON QyHKIMH. CBOICTBA HENIPEPHIBHON (DyHKIHH. 2

HENPEPLIBHOCTH CBsi3p MEX[Iy HENpPEpBIBHOCTBIO U TU(depeHnupyeMocTbi0 (YHKIUH B TOYKE.

ynkuumu. MeTon | Anropurm pemenns HepaBeHCTB METOIOM MHTEPBAIOB

HHTEPBAJIOB

Tema 6.5 Conep:kanue y4eOHOIro MaTepuaa

I'eomerpnueckuit U | ['eoMeTpuyecKnii CMBICI TPOU3BOAHOM (YHKIMM — YIrIOBOH KO3(p(UIHEHT

puznuecknii CMBICJI | KacaTeNbHON K rpaduky (QyHKIUH B TOYKE. YpaBHEHHE KacaTelbHOW K Trpaduky

NPOM3BOHOM GyHKIUH. 2
ANTOPUTM COCTaBIICHUS YpaBHEHUS KacaTeNbHOU K rpaduky GyHkmn y=f(x)

Tema 6.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepKaHue (CodepKaHNe NPUKJIATHOTO

duznyeckuit CMBICJI | MOAYJIsI)

NPOU3BOIHOM B | ®usnyeckuii (MeXaHWYECKUH) CMBICI IMPOU3BOAHON — MTHOBEHHAsh CKOPOCTb B

npogeccHoHATbHBIX MOMEHT BpeMeHu t: v =S’ (t) 2

3agavax [1323. HaxoxmeHue (QU3NYECKOTO CMBICTIAa MPOU3BOMHON [UISL  OMpEACIICHUs
CKOPOCTH TIpoILIecca, 3aaHHOT0 (hOpMyIIoN MK TpahuKoM

Tema 6.7 Coaep:xanue yueOHOro MaTepuaJia

MOHOTOHHOCTH Bospacranne u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pACTaHMUA U YOBIBaHUS 4

pynxuun. Touku | pyHKIIMM 3HAKY TPOU3BOAHOI.

IKCTpeMyMa. [lonatne mnpOW3BOAHON BBICIIErO MOpPSJKA, COOTBETCTBME 3HaKa BTOPOH
MIPOM3BOIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTPE3KE.
3amaun Ha MAKCUMYM U MUHUMYM. [TOHATHE aCUMIITOTHI, CIOCOOBI KX ONPEACITICHHUS.
Anroput™m wuccnenoBaHus (QYHKIMM W TOCTPOSHUS ee rpaduka ¢ TOMOIIbIO
Mpon3BOIHON. JIpoOHO-TMHENHHAs PYHKIMS

Tema 6.8 Coaeprxanue yueOHOro MaTepuaa

Hccnenopanue ¢ynkuuii | Mccnegopanue GyHKINN HA MOHOTOHHOCTD U TIOCTPOEHHUE TPadUKOB.

U mocTpoeHue rpa)ukoB 4(2)

11324. ITocTtpoenue rpa¢ukoB GyHKIUI ¢ TOMOUIbI0 MPOU3BOIHBIX

Conep:xanue yueOHOro MaTepuaJa
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Tema 6.9 Hauooabliee u

Haxoxxnenne HamOOJIBIIET0 W HAMMEHBUIETO 3HAYeHUH (YHKIMA, MOCTPOCHHE

HaWMeHbIllee 3HAYeHHusi | rpaMKOB MHOTOWICHOB C MCIOJIH30BAHMEM allllapaTa MaTeMAaTHYECKOTO aHaIHM3a 2
byHkuun CamocTrosiTesbHasi padora 2
ITonroroBka pedepara no teme «IIpumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH
B PEAIBHBIX IIPOLECCAX U SIBICHUAX»
Tema 6.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHue (CoiepKaHNe TPUKJIAIHOIO
Haxosxnenue MO/LYJIs1)
ONTUMAJIBLHOTO Haunmenbiiee u Hanbosblee 3Ha4YeHUE (QYHKIUN 4
pe3yjbTaTa ¢ NOMOIUBIO | [TpakTHKO-OPUEHTUPOBAHHBIC 3a]]a41
NPOU3BOJIHOM B | [1325. Hcnonp3oBaHue NpPOU3BOMHOM Ul HAXOXKIEHUS HAWIYYIIErO0 PEIUEHUS B
NPaKTHYECKHUX 321a4aX 3a/1a4ax TEXHOJIOTHMUYECKOTO Mpoduist
Tema 6.11 Conep:xaHue yueOHOro MaTepuaJia
Pemenue 3apa4. | @opmynsl u npaswia auddepenunpoBanus. VccnenoBanue GpyHKIMI ¢ TOMOIIBIO
IIpousBoanas ¢yHkuuu, | mpousBoaHoi. Hanbomnpiee n HanMeHbIIee 3HaYCHUST PYHKIIUU 2
ee IpUMeHeHue 11326. ITosHoe ucciieoBanne (PYHKIHUH C IOMOLIbIO IPOU3BOIHOM.
Pasznea 7. 38
MHOTOTpaHHUKHA M TeJa
BpalleHHsA
Tema 7.1 Coaep:xaHue yueOHOro MaTepuaJa
Bepumunsbl, pedpa, rpanu | [lonstue MHOTOrpaHHuKa. ETo 3JeMEHTHI: BepIIMHBI, peOpa, rpaHu. J(naroHanib.
MHOTOTPpAHHMKA Ceuenue. Boimykiible 1 HEBBITYKJIBIE MHOTOIPaHHUKH 2
Tema 7.2 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-01. OK-02,
)
IIpu3ma, ee | MOAyJist) 2 OK-04. OK-06,
cocraBJsiomme, ceyenne. | [loustue npusmsl. Ee ocHOBaHus U 60KOBbIE rpaHu. BeicoTa npu3Msl. K 1.1
IIpamasa u npasuiabHasn | [Ipsvas u HaknoHHas npusma. [IpaBunbHas npusma. Ee ceuenue. o
NPU3MBbI
Tema 7.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHUe (CoAepPKaHNE TPUKJIIATHOIO
Mapanaeaenunen, Ky0. | MOayJIs)
Ceuenne Ky0a, | [lapannenenunesn, cBONCTBa MPSIMOYTOJIBHOTO Mapauieenumesaa, Kyo.
napaJjjiesenumnena Ceuenue ky0Oa, nmapajienenumnena 2
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Tema 7.4

ITupamuna, ee
COCTaBJIAIOIIME, CeYeHHe.
I[IpaBunbHasi nmupammaa.
YceueHHasi nmpamMuaa

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

[Tupamuna u ee anemenThl. CeueHue NUpaMubl.
[IpaBunbHasg nupamuaa. Y cedeHHas IupaMua

Tema 7.5

boxkoBas " MoJIHAS
NMOBEPXHOCTh  NPHU3MbI,
NUPaMUIbI

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COAEP:KAHNE (COAePKAHNE TPUKJIATHOTO
MOYJIs1)

[Tnomans 60k0BOYM U MOJHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI

Tema 7.6
CumMmerpuss B KyOe,

IIpodeccnonabHO-OpHEHTHPOBAHHOE Colep:KaHue (CopepKaHne MPUKJIATHOTO
MOIYJIs1)

napaJjuiesenumnesne, CummeTpusi OTHOCUTEIBHO TOYKM, MPsAMOM, Iuiockoctu. Cummerpusi B KyoOe,
npu3sMe, NUpamMuje napajuieJienumee, npusmMe, MUIpamMmuIe
Tema 7.7 IIpodeccuonaibHO-OpHEeHTHPOBAHHOE COAeP:KaHNeE (COAepPKaHNe MPUKIIATHOTO

IIpumepsl cummerpuii B
npodeccuu

MOIYJIs1)

CumMeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

[TpakTHKO-OPHEHTHUPOBAHHEIE 3a/1a91
[1327. HaxoxeHue 1 MocTpOeHNEe CUMMETPUHN Ha YepTexkax

Tema 7.8 IIpodeccnonanbHO-0OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO
IIpaBuiabHbIE MO/YJIst)

MHOTOTPAHHUKH, ux | [onsTre npaBuiIbHOrOo MHOrorpaHHuka. CBoicTBa MPaBUIIbHBIX MHOTOTPAaHHUKOB
CBONCTBA [1328. [IpumeHeHre CBONCTB MPAaBUIBHBIX MHOTOTPAHHUKOB Ha IPAKTHKE

Tema 7.9 IMpodeccnonanbHO-OPUEHTUPOBAHHOE COAePKaHUe (CoAepKAHME TPUKJIATHOTO
Huaunap, ero | MoayJis)

cocrapasomue. Ceyenue | [{unmunap u ero snemenTsl. Cevuenue muumHapa (MapajuieIbHOE OCHOBAHUIO M OCH).
HUJIMHApPA Pa3Beprka uununapa

Tema 7.10 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepP:KaHue (CoAepKAHME TPUKJIIATHOTO
Konyc, ero | MoayJisi)

cocraBpjsaommue. Ceuenune
KOHYCa

Konyc u ero anementsl. CeueHnue konyca (mapauieabHOe OCHOBAHHIO U MPOXO/sIee
yepes BEepIINHY), KOHWYeckue ceueHus. PazBepTka KoHyca
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[TpakTUKO-OpHEHTHUPOBAHHbIE 3aa41
[1329. Haxox/eHue OCHOBHBIX 3JIEMEHTOB KOHYCA IPU MOCTPOEHUU TEXHUUYECKUX
aeTanen

CamocTrosiTesbHasi padora
W3rotoBneHne MojeIH MHOTOIPaHHUKOB
W3rotoBneHne MoAenu KPYIJIbIX TE

Tema 7.11 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJAePKaHue (CoiepKaHNe TPUKJIAIHOIO
YceyeHHBIN KOHYC. | MOYJIsl)

Ceuenne yCeueHHOro | YceueHHsll KoHyc. Ero oOpa3syromas u BbICOTA.

KOHYCa CeueHue yceueHHOT0 KOHYyca

Tema 7.12 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlep:KaHue (CodepKaHNe NPUKJIATHOTO

Hlap w cdepa, wux
ceyeHus

MOIYJIs1)

[ap u cdepa. Bzanmuoe pacronoxxeHue chepbl U INIOCKOCTH.
Ceuenue mapa, chepsl

Tema 7.13

ITonsiTHe 00 00BHLeMe TeIA.
OTHoIeHue 00HLeMOB
MOA00HBIX TeJl

IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lep:kaHue (CoAepKaHNe IPUKJ/IATHOIO
MOIYJIs1)

[lonsatue 06 00bEME TENA.

O6beM kyOa U MpsAMOYroJapHOro mapasienenunena. O0beM MPU3MbI U HUTUHAPA.
OTtHoIIeHrE 00BEMOB MOJOOHBIX TEIL.

['eomeTprueckuii cMbICT ONpeneauTens 3-ro nopsaka

Tema 7.14
O0beMbl ¥ IUIOIIAAM
IMOBEPXHOCTEH TeJl

IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE COJAepKaHue (coepKaHNe TPUKJIATHOTO
MO/1YJIfA)

O06wembl mupamuipl U KoHyca. OOBbeM mapa.
[Inomaau moBEpXHOCTEN TEN.

Tema 7.15 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAePKaHHe (CoAepKaHNe NPUKJIATHOIO
KomouHamun MOIYJIs1)

MHOTOIPAaHHMKOB H TeJ | KoMOnHanmmu reoMeTpuuecKux Tel

BpaleHus [1330. Haxoxnenne 06beM0OB KOMOUHALIUN T€OMETPUYECKUX TEJ Ha MPaKTHKE
Tema 7.16 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepP:KaHUe (CoAepKAHNE TPUKJIIATHOTO

MO/1YJIfA)
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I'eomeTpnueckne Hcnonp3oBaHne KOMOHMHAIMIT MHOTOTPAaHHUKOB W TEJ BpAIICHUS B IMPAKTHKO-
KOMOMHAIH HA | OPUEHTUPOBAHHBIX 3a7auax 2
NMPaKTHKE [IpakTHKO-OpHUEHTHPOBAHHBIE 3aaUn
[1331. M300paxkeHue Tel BpalleHHsI, UX Pa3BEPTKH, CEUCHHS B COOPOYHBIX YEPTEIKAX
Tema 7.17 IIpodeccrnonanbHO-OPUEHTUPOBAHHOE COlep:KaHue (CopepKaAHMe IPUKJIIATHOTO
Pemenue 3aaa4. | MOXYJIsl)
Muororpanuuku u Tesa | O6beMBbI U IUIONIAIM TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAICHUS 2
BpaleHus [1332. Pemenue 3a1a4 Ha HAXOXKJEHHUE 0OHEMOB T€OMETPUUICCKUX TEJ HA MPAKTUKE
Paznea 8. 14
IlepBooOpa3nasn
byuxkuum, ee
NpUMeHeHHe
Tema 8.1 Conep:xanue yueOHOro MaTepuaJa
ITepBooOpa3uas 3aaya 0 BOCCTAHOBJIEHHM 3aKOHA JBIIKCHHS 10 M3BECTHOM CKOpocTH. IloHsTHE OK-01, OK-02,
pynkuun. IIpaBuna | uarerpupoBanus. O3HaKOMJIEHHE C IMOHSITHEM HHTErpaja M NepBOOOpa3zHOM uis OK-04, OK-06,
HAXO0K/ICHUS ¢bynkuun y=f(x). Pemenne 3amau Ha CBS3bp MEepBOOOpa3HONW M €€ MPOU3BOIHOM, IIK 1.1.
NnepBo00Pa3HBIX BBIUHCIICHHE NTEPBOOOPA3HOMN A JAaHHON (YHKIIHH.
Tabnmuua ¢opmyn i HaxoXAEHUs MepBooOpaszHbIX. I3ydenuwe mnpaBuia 2
BBIUUCIICHUSI TEPBOOOPA3HOM
CamocrosiTeibHas padoTa 2
Coznanue npeszeHTanuu 1o teme «MHTErpan u ero npuMeHeHe»
Tema 8.2 Coaepixanue y4eOHOro MaTepuaa
ITnomans 3anauyy, NPUBOASIIKE K TMOHSATUIO ONPEIEICHHOTO WHTErpajla — O BBIYUCICHUU
KPHUBOJIMHEIHOH IJIOIAM  KPUBOJMHEWHOW Tpamenuuw, O NepeMelleHnr Todku. IlonsaTue 2
Tpaneumnu. ®opmyJia | onpeaenéHHOro HHTEerpana. I'eomerpudeckuii U GU3NUECKUN CMBICIT OIPEEIEHHOTO
Hbrorona — JleilOnuna HWHTETpaa.
®opmyna HeroTona— Jleitbnua
Tema 8.3 Coaeprxanue yueOHOro MaTepuaa
HeonpeneaeHHbii u | [loHsATHE HEOIIPEIETIEHHOTO UHTETpaJla
onpeaeJaeHHbIH 2
HHTerpaJjbl
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Tema 8.4

Conep:xanue yueOHOro MaTepuaJa

HHonsiTue 00 | ['eomeTpuYeCcKUil CMBICIT ONIPEICIICHHOTO HHTETpajia
onpeaeIeHHOM I1333. Boiuucienue miomaaei njiockux ¢puryp 2
HHTerpaje Kak IJIomaiu
KPHUBOJIMHENHOM
Tpaneuuun
Tema 8.5 IIpodeccrnonanbHO-OPUEHTUPOBAHHOE COlep:KaHue (CopepKaAHNe TPUKJIIATHOTO
OnpenesneHHblii MOYJIs1)
HHTErpaJj B )KU3HU I'eomeTprueckuii cmblci ompenesneHHoro wuHrerpana. @Popmyna HproTona -
JleiitOHmma.
[IpakTHKO-OpUEHTUPOBAHHBIE 3a4a4U
[1334. Pemienune 3aiay Ha MPUMEHEHHUE MHTETpaja ISl BBIYMCICHUS (U3MUECKUX 4
BEJIMYMH U TUIOIIAJEH 7151 CBapHBIX paboT
Tema 8.6 Conep:xaHue yueOHOro MaTepuaJa
Pemenue 3agad4. | [lepBooOpasnas ¢pyukiuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee npumenenue
IlepBooOpa3znas I1335. BoiunciieHue onpeieieHHbIX HHTETPAJIOB 2
byukuum, ee
NpUMeHeHHe
Pa3znen 9. 17
Crenenn " KOPHH.
Crenennast pynkuus
Tema 9.1 Coaep:xaHue yueOHOro MaTepuaJa
Crenennass ¢pyHkuusi, ee | [loHsaTHE KOPHS N-0¥ CTEIICHU U3 JCHCTBUTEIHLHOTO YUCIIA. OK-01. OK-02
o n v > 1
CBONCTBA OyHKIUU y = VX uX cBOMCTBa U rpaduKu. 3 OK-04, OK-06,
CBolicTBa KOpHS N-0M CTENEHU
Tema 9.2 Coaeprxanue yueOHOro MaTepuaa
IIpeoOpasoBanue IIpeoOpa3oBanue UPpaIMOHATBHBIX BBIPAKEHHH
BbIpa:keHHil ¢ KopHsmH | T1336. IlpeoOpazoBaHne HPPANHOHAILHBIX BhIPaKeHHi 4

N-o#i cTeneHu

Tema 9.3

Conep:kanue y4eOHOIro MaTepuaa
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CpoiictBa crenenn ¢ | [loHaTHe crenenu ¢ 0OBIM pallMOHAIBHBIM MTOKA3aTEIEM.

PalHOHAJIbHBIM u | CreneHuble QyHKIMH, UX CBOWCTBA U IpaduKu

el CTBUTEIbLHBIM 2

NOKa3aTeJAMH

Tema 9.4 Conep:kanue y4eOHOTro MaTepuaa

Pemenne PaBHOCHJIBHOCTH MppALlMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

HPPaLMOHATBbHBIX MeTobl UX pelIeHHUs.

YPaBHEHHI U HEPABEHCTB | PerieHne uppaluoHaabHbIX YPaBHEHUM U HEPABEHCTB 6
I1337. Pemienne nppanmoHaJIbHbIX YPaBHEHUM

Tema 9.5 Conep:xanue yueOHOro MaTepuaJia

Crenenn " KkopHH. | Onpesnenenue creneHHoN ¢(yHKuuu. Vcronp3oBaHME €€ CBOMCTB INPH pEIIEHUH

Crenennas pyHkuus YPaBHEHUI U HEPABEHCTB 2
I1338. IIpeodpa3oBanus BbIpasKeHHUil, COIEPKAMX CTENEHHU C HCIOJIb30BAHUEM
CBOIICTB

Paszaen 10. 17

Ioka3aTenbHast

byHkuus

Tema 10.1 Coaep:xanue yueOHOro MaTepuasia

Iloka3aTenbHast CreneHb ¢ MpPOW3BOJBHBIM JIEHCTBUTENIBHBIM TOKa3aTesneM. OmnpeneneHue

(pynkuus, ee cBoiicTBa NoKa3aTeIbHON (QYHKIMH, €€ CBOICTBA U rpaduk. 3
3HAaKOMCTBO C IPUMEHEHHEM MOoKa3aTeIbHON (QYHKIIUH.
Pemienue nokazaresnbHbIX YpaBHEHUHN (PYHKIIMOHAIBHO-TPA(UIECKUM METOI0M OK-01, OK-02,

Tema 10.2 Coaepixanue yueOHOro MaTepuasa OK-04, OK-06,

Pemenue PemeHnne 1mokas3aTeNnbHBIX YpPaBHEHHMM METOJOM YPAaBHUBAHMS IOKa3areseH,

NMOKAa3aTeJbHbIX METOJIOM BBE/ICHUS HOBOM MEPEMEHHOM, PYHKIIMOHAIBHO-TPahUIECKUM METOI0M.

ypaBHeHMii 1 HepaBeHCTB | [1339. PeneHne noka3areJbHbIX YPABHEHHi 8
11340. Pemienne noxkasareJibHbIX HEPABEHCTB

Tema 10.3 Coaeprxanue yueOHOro MaTepuaa

Cucrembl Pemrenne cucreM nmokasaTenbHbIX YPaBHEHHM

MOKa3aTeJbHbIX I1341. Pemienue cucTeM noka3areJibHbIX YpaBHeHH 4

YPaBHeHUi
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Tema 10.4 Coaeprxanue yueOHOro MaTepuaa
Pemenue 3aja4. | PemieHne 1OKa3aTesIbHBIX YPAaBHEHUM METOJOM YpaBHUBAHMS IIOKa3aTeleu u
IToka3aTenbHas METOJIOM BBEJCHHS HOBOM ITEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB
GyHkumus 11342. Pemienue nmoka3arebHbIX YPABHEHHH M HEPABEHCTB B CHCTEMe 2
Pa3znen 11. Jlorapudmbi. 26
Jlorapudpmmnueckasi
dyHKuusn
Tema 11.1 Conep:xanue yueOHOro MaTepuaJia
Jlorapugm yucJaa. | Jlorapupwm uncna.
JecATHYHBIH U | JlecATUUHBINA U HaTypallbHBIN JIOTapu(MBbI, YUCIIO € 2
HATYpPaJbHBbIH
Jorapu(mMbl, YUCJI0 €
Tema 11.2 Conep:xanue yueOHOro Marepuasia
CpoiictBa Jorapugmos. | CBoiicTBa J0rapugmos. 4
Omnepanus Omnepanust J0rapupMUPOBAHUS.
Jorapu(pMupoBaHus OK-01, OK-02,
Tema 11.3 Coaepsxanue yueOHOIro MaTepuasa OK-04, OK-06,
Jlorapugmuyeckasn Jlorapudmuueckast pyHKIUS U ee CBOICTBa 4 K 1.1.
(pynkuus, ee cBoiicTBa
Tema 11.4 Coaep:xaHue yueOHOro MaTepuaJa
Pemenne [TonsiTHe TOrapuPMUIECKOTO ypaBHEHHUS.
J0rapH(pMIIeCKHX Onepanys NOTEeHIUPOBAHHUS.
YPaBHEHHH M HEPABEHCTB | Tpy OCHOBHBIX METONA PELICHHS NOrapu(PMUIECKUX ypaBHEHHH: HYHKIIHOHAIBHO- 8
rpaduyeckuii, MeTOJ] NOTEHLUPOBAHUS, METOJ BBEJIEHUS HOBOH IEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA
Tema 11.5 Coaep:xanue yueOHOro MaTepuasa
Cucrembl AJTOpUTM pELlIeHUS] CUCTEMbI YpaBHEHHH. 2
Jorapupmmuueckux PaBHOCUIIBHOCTB JIOTapU(PMUUECKUX YpaBHEHUN 1 HEPABEHCTB
YPaBHeHUi
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Tema 11.6
Jlorapu¢gmsl B npupoae u
TeXHUKe

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKJIIATHOTO
MO/LYJIs1)

[Tpumenenue norapudma. Jlorapudmudeckas cuupaib B IPUPOE.

Ee maTematnueckue cBoiicTBa 4
[IpakTHKO-OpUEHTUPOBAHHBIE 3a4a4U
[1343. IIpumenenue norapudma B pacueTax sl CBapHBIX paboT
Tema 11.7 Coaeprxanue yueOHOro MaTepuasa
Pemenne 3apad. | Jlorapudpmudeckas GyHKIHSL.
Jlorapu¢mnbi. 11344. Pemienne npocTeHux Jorapu(pMu4ecKux ypapHeHu i 2
Jlorapupmmuueckast
pyHKIun
Paszgea 12. 10
MHuoxkecTBa. JJIeMEHTbI
Teopuu rpagos
Tema 12.1 Conep:xanue yueOHOro MaTepuaJia
MHo:xecTBa [Tonsitue MHOXkecTBa. [TogMHOXkECTBO. 2
Onepanuu ¢ MHOXKECTBaMHU
Tema 12.2 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHNE TPUKJIATHOIO
Onepanun ¢ | MoayJisi)
MHOKeCTBAMHU Onepanuu ¢ MHOXecTBaMH. PelieHne npukiaaHbIx 3a1a4y
[IpakTHKO-OpHUEHTHPOBAHHbIE 3a0aUn 2
[1345. [IpumeneHre MHOXKECTB JJISI OMTMCAHUS MPOIIECCOB B CBAPHOM JIETie
Tema 12.3 Coaep:xanue yueOHOro MaTepuasa
I'padsr [Tonsartue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad HA IIOCKOCTH
11346. IlIpumeHnenne rpa)oB K pelICHUIO 32124 4
Tema 12,4 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepP:KaHUe (CoAepKAHME TPUKJIATHOTO
Pemenne 3aaa4. | MOXYJIsl)
Mmuo:xecrsa, I'padbr u ux | Oneparnuu ¢ MHOXecTBaMH. OnMcaHue peabHBIX CUTYallui C TOMOIIBIO MHOXKECTB.
NpHUMeHeHHe [Tpumenenue rpadoB K pelIeHHIO 3a/1a4 2

I1347. Onucanue peanbHbIX CUTyallMi ¢ TOMOLIbIO MHOYKECTB
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Pazgen 13. DJjeMeHTHI

22

KOMOUHATOPHKH,

CTATUCTUKH M TEOPHUH

BEPOATHOCTEM

Tema 13.1 Conep:kanue y4eOHOTro MaTepuaa

OcHoBHBIC nousitus | [lepecranoBku, pa3melieHus, COYETaHHUS. 3

KOMOMHATOPUKH

Tema 13.2 Coaeprxanue yueOHOro MaTepuasa

CoObiTHe, BepoATHOCTH | COBMECTHBIE 1 HECOBMECTHBIC COOBITHS.

coObiTnsa. CliloxkeHue u | TeopeMbl 0 BEpOATHOCTH CyMMBI COOBITHI. Y CIIOBHASI BEPOSITHOCTD. 3

YMHOKEeHH e 3aBUCUMBIE M HE3aBHCHUMBbIE COOBITHS. Teopembl O BEPOATHOCTH MPOM3BEICHUS

BEpPOSITHOCTE COOBITHI.

Tema 13.3 IIpodeccnonanbHO-0pHEeHTHPOBAHHOE COJAepKaHue (CoiepKaHue TPUKJIATHOTO

BepositHoCTH B | MOIYJIs1)

npogeccnoHaIbHBIX OTHOCHTEIbHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH.

3aja4yax Cratuctuueckoe onpezaenaeHue BeposTHOCTU. O1ieHKa BEpOSTHOCTH COOBITUS
[IpakTHKO-OpHUEHTUPOBAHHbIE 3aaUn 4
[1348. OueHka BepOSITHOCTH COOBITUS TPU pabOTe CO CBapKO

Tema 13.4 Coaep:xanue yueOHOro MaTepuasa

Juckpernasi cay4aiinas | Bunel ciyuaiiHsix BenuuuH. OrnpenieneHue JUCKPETHOM Ciay4ailHOW BEJIMYMHBI.

BeJIMYMHA, 3aKOH ee | 3aKOH paclnpeieieHuss JTUCKPETHOM ciy4aiiHOW BennuuHbl. Ee 4ncioBble 3

pacnpeneeHus XapaKTEPUCTUKHU

Tema 13.5 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COAePKaHUe (CoAepKAHME TPUKJIATHOTO

3agaun mMareMaTH4yecKoi | MOLYJIsA)

CTATUCTUKH BapuannoHnHsli psa. 3
[Tonuron yacToT u rucTorpaMmma.
CraTucTH4ecKre XapaKTepUCTUKU psia HaOII0JaeMbIX JaHHBIX

Tema 13.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHUe (CoAePKAHNE TPUKJIATHOTO

CocraBiieHHe TA0JHI] H
AHATPaMM HA MPaKTHKe

MO/YJIs1)

[TepBuunas oOpaboTKa CTATUCTUYECKUX JTaHHBIX. [ paduueckoe ux mpeacTaBieHUE.
Haxosxnenne cpeqHIX XapakTEPUCTHK, HAOIIOAAaeMBbIX JaHHBIX

OK-01, OK-02,
OK-04, OK-06,
IIK 1.1.
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[TpakTUKO-OpHEHTHUPOBAHHbIE 3aa41
[1349. HaxoxxaeHne cpeqHUX XapaKTepUCTHK, HAOMIOJaeMbIX JaHHBIX MpU padote

CTaHKa
Tema 13.7 IIpodeccnonabHO-OPUEHTUPOBAHHOE COlep:KaHue (CodepKaHMe TPUKJIATHOTO
Pemenue 3aaa4. | MOXYJIsl)
DJIeMEeHTBI OneMeHTsl KoMOMHATOpUKU. CoOBITHE, BEPOSATHOCTH COOBITHS. ClOXEeHHE WU
KOMOMHATOPHUKH, YMHOKEHHUE BEPOATHOCTEN 2
CTATUCTUKH M Teopuu | [[350. Pemenue 3a1au ¢ IpUMEHEHNEM BEPOSATHOCTHBIX METOJI0B
BEPOATHOCTEM
Pa3znen 14. YpaBHenus u 24
HepaBeHCTBa
Tema 14.1 Coaep:xanue yueOHOro MaTepuaJia
PaBHOCHIBHOCTH PaBHOCMIIBHOCTB YpaBHEHMI U HEepaBeHCTB. OnpenencHus.
YPaBHeHHI # | OCHOBHBIE TEOPEMBI PAaBHOCUJIBHBIX IIEPEX0/1aX B YPABHEHUSAX U HEPABEHCTBAX.
HEPaBEHCTB. Oo6mme | O0mUe METOABI PEIICHHS YPAaBHEHUMN: TIEPEX0]T OT paBeHCTBA ()YHKIUI K pABEHCTBY 4
MeTO/bl peleHHs apryMeHTOB /JI1 MOHOTOHHBIX (DYHKILIUI, METO pa3IoKEHUsI HA MHOXKHUTENN, METOJ
BBEJICHUSI HOBOW NIEPEMEHHOM, QYHKIMOHATBHO-TPaQUUECKUI METOI.
Tema 14.2 Coaep:xanue yueOHOro MaTepuasa
I'padpuyecknit MeTo] | OGmire MeTO/Ibl PELICHUS] HEPABEHCTB: MEPeX0/] OT CPaBHEHUSI 3HAUCHU N PyHKUINN K OK-01, OK-02,
peuieHust YPABHEHMH, | CPABHEHUIO 3HAYEHUI apryMEHTOB JIJIl MOHOTOHHBIX (DYHKIIUH, METOJl MHTEPBAJIOB, OK-04, OK-06,
HEPaBEeHCTB (GyHKIIMOHATBHO-TpaUUECKUil METO/. K 1.1.
I'padmueckuit MmeTos perieHns ypaBHEHUN U HEPABEHCTB 3
Tema 14.3 Coaepixanue yueOHOro MaTepuasa
YpaBHeHus u | Onpenenenue Moayst. PackpbiTrie MOAYIISI 11O ONIPENETICHUIO.
HepaBeHCTBa ¢ MoayJeM | [Ipocrelilmme ypaBHEHHsI U HEPABEHCTBA C MOJYJIEM. 3
[IpuMeHeHNEe paBHOCWIBHBIX IIEPEXOJO0B B ONPEACIECHHBIX TUIIAX YpPaBHEHUH U
HEPABEHCTB C MOJYJIEM.
Tema 14.4 Conep:kanue y4eOHOIro MaTepuaa
3HaKoMCTBO ¢ nmapameTpoM. [Ipocreiine ypaBHEHHs U HEPABEHCTBA C TapaMeTPOM
CamocrosiTesbHasi padora 1
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YpaBHenust u | KorrponwsHas padora «IloaroToBka K 3K3aMeHy»

HEPaBEHCTBA c

napaMeTpamMu

Tema 14.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE COlep:KaHue (CodepKaHMe TPUKJIATHOTO
CocraBjieHue M penieHHe | MOAYJIs1)

npo¢ecCHOHATBHBIX Pemennie TekcTOBBIX 3324 MPO(HECCHOHATIBHOTO COACPKAHUS

3a1a4 c noMoubo | [IpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U 8
YPaBHEeHU [1351. Pemenue 3a1a4 1o MaTepuagoBeACHUIO

Tema 14.6 Coaeprxanue yueOHOro MaTepuasa

Pemenue 3agad4. | OOue MeTobl PEelIeHUs YpaBHEHU. YpaBHEHUS U HEPABEHCTBA C MOIYJIEM U C
YpaBHeHnust U | mapaMeTpaMu

HEpPaBeHCTBA I1352. IIpeadk3aMeHaIlMOHHAS KOHTPOJIbHAS padoTa 2
IIpomexyTounas arrecTauus (IK3aMeH) 4
Bcero: ‘ 312
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. lnsa peanu3anuu NPOrpaMMbl JMCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHbI CJIeAyIolue
crenuaJbHble MOMeIeHHs

Peanu3arust mporpaMMbl JUCHHUILTAHBI TPEOYET HATHYKS y4eOHOTO KaOMHETa MaTeMAaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;

- KOMITJIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUaJIbl HK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JTMIICH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne 00yueHust

1. OcHOBHBIE TeYATHLIE N3aHUS

1. Maremaruka: yueOnuk/ bammakoB M.U.- 2-e u3z., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccCuoHaIbHOE 00pa30BaHUE)

2. Maremaruka: anredpa v Hagajla MaTeMaTHYeCKOT0 aHallu3a, reoMeTpus. AnreOpa n Hadana
Maremartuueckoro aHanusza. 10-11 kiace. Anumos 1. A., Konsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

3. Maremaruka: anreOpa ¥ Hadajia MaTeMaTHYECKOTO aHajm3a, reomeTpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsemenune, 2022.

4. MaremaTuka: anreOpa W Hayalla MaTeMaTHYeCKOro aHamuza, reomerpus. 10—11 xmaccel.
Anrebpa u Havana maremaruyeckoro aHamuza. B 2 4. Yacte 1: VYueOHuk [ ydammxcs
oOpa3oBaTenbHbIX opranu3anuii (6a3oBeiii ypoBeHb)/MopakoBuu A.I., CemenoB IL.B.; Yacte 2.
3amauHuK JUIs ydalmxcsi o0pa3oBaTeNbHbIX opraHu3anuii (6a3oBbiii ypoBeHb) Mopakosuu A.l'. u
npyrue; nox penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHallu3a, reoMeTpust. Anredpa u Havyana
MareMmartuueckoro aHanusa. 10 kinacc. Hukonbsckuit C.M., [ToranoB M K., PemernukoB H.H. u npyrue.
- M: Ilpocsemienue, 2021.

7. Maremaruka: anrebpa U Hadajga MaTeMaTUYECKOTO aHalln3a, reoMeTpusi. AnreOpa u Havyana
Marematuueckoro aHanusa. 11 kinacc. Hukonsckuit C.M., [TotanoB M.K., Pemernukos H.H. u apyrue.
- M: Ilpocsemienue, 2021.

8. Maremaruka: anreOpa ¥ Havyajda MaTeMaTHYECKOTO aHaln3a, reomerpus. ['eomerpus.10-11
knacc. [Toropenos A.B. Matemaruka: anreOpa ¥ Hadaja MaTeMaTHMYECKOI'O aHAJIM3a, T€OMETPHSL.
I'eomerpus.10-11 xmacc. IToropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anredpa ¥ Hayaja MaTeMaTHYECKOT O aHam3a, reomeTpus. ['eomerpus. 10 kiacc.
Anexcannpos A./l., Bepuep A.JL., Peokux B.U. - M: Ilpocsemenue, 2021.

10. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOTO aHaimu3a, reomerpus. [ eomerpus. 11

kiacce. AnexcannpoB A.Jl., Bepuep A.JL., Peokux B.U. - M: IIpoceemenne, 2021.
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11. MaTtemaruka : y4eOHHK JIJIsl CpEAHET0 MPOo(hecCHOHATBLHOTO 00pa3oBaHus / Mo 00IIel peaaKiuei
O. B. TarapuukoBa. — Mocksa : MznarensctBo FOpaiit, 2025. — 450 c. — (IIpodeccrnonanpHoe
obpaszoBanue). — ISBN 978-5-9916-6372-4.

2. DJIeKTPOHHbIE U3IaAHMS

1. https://urait.ru/info/free-books?ysclid=mmqglks63sy860668839

2. https://znanium.ru/cooperation/student

3. https://e.lanbook.com/tour/student?ysclid=mmagllvnk5x982756111

4. https://edu.garant.ru/books/

4. KoHTpPOJIb 1 OlIeHKA Pe3yJIbTATOB 0CBOECHUS 00111e00pa30BaTe/ILHOM 1M CHUILITHHbBI

KoHTpoJIb U oleHKa pe3ysbTaToB OCBOCHUS 00MIe00pa3oBaTeIbHON AUCIUILIMHBI PACKPBIBAIOTCS

qgcpes3 ANCHUIITIMHAPHBIC

pe3yabTaTHI,

HaITpaBJICHHBIC Ha

¢dbopmupoBanue

o0Imx

npoheCCHOHATIBHBIX KOMIIETEHIINH 110 pa3/ieiaM U TeMaM COJIep)KaHus y4eOHOro MaTepHara.

u

P7,Temr1 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

Oob6masi/mpodeccnoHaibHas Paszngen/Tema Tun oeHOYHBIX
KOMIIETE€HI[HSA MeponpusiTs

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBaHue
pelieHus 3aaad 1.6 VYerHbli onpoc
poeCCHOHANTBHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/e, | Maremarnueckuit
ACTIETLHOCTH 123'2, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 pmerant
TPHUMCHHTCIILHO P4, Tembi 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | nmBuIyanbHas
K Pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Tems1 5.1, 5.2 pabota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabor

3ammura
VHIUBHTyaJTbHBIX
IIPOEKTOB
KonrtponsHas pabora

P 12, Tems 12.1,12.2, 12.3, 12.4 Bremonnennue

P 13, Tems 13.1, 13.2, 13.3, 13 .4, SK3aMCHAIMOHHBIX

13.5 I-o/c, 13.6 3aaHKH

P 14, Temsr 14.1, 142, 143, 14.4,

14.5 IT-o/c, 14.6
OK 02. Ucnons30Barh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJCTBA 1.6 YV CTHBIH ompoc
HOMCKa, aHAIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
MHTEpIpeTalun 2.6 JIMKTAHT
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uHpOpMaLnH, 1
UH(POPMAaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeATEIILHOCTH

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

NunuBunyanbHas
CaMOCTOSITeNbHAS
pabota
IIpencrasnenue
pe3yNIbTaTOB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIMBUTYaTbHBIX
MIPOEKTOB
KonrponsHas pabora

11.4,11.5,11.6 IT-o/c, 11.7 Brimonxnenue
P12, Temsr 12.1,12.2,12.3,12.4 JK3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3a1aHKi
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
B3aUMOJICUCTBOBATh U 1.6 YCTHBIN Oonpoc
paboTaTh B KOJUICKTUBE U 12) 629 Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuii
KOMAA® P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 Jeant
P4, Temi4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | AHmBALyabHAS
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATE/IbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yabTaToB

P7, Temo1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTHYECKUX padoT
3amuTa TBOPUECKUX
pabot

3amura
WHIUBHTyJTbHBIX
MIPOEKTOB
KonTponbnas padota

P12, Tems 12.1, 122,123, 12.4 Beimonxenne

P 13, Temsr 13.1,13.2, 13.3, 13 4, IK3AMCHAIMOHHDIX

13.5 I-o/c, 13.6 3ajaHuH

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 06. IIposiBiaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
rpaX<JaHCKo- 1.6 YcTHBII onpoc
MATPUOTUYECKYIO TIO3HIIUIO, P6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Maremarudeckuii
JIeMOHCTPHPOBATS 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 JUKTAHT

OCO3HAaHHOC ITOBCACHHEC Ha
OCHOBC TpaJUIIUOHHBIX

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17
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0011eYeI0BEYECKUX

IIEHHOCTEH, B TOM YHCIIC C
Y4ETOM TapMOHU3ALUU

MCXKHAIIWMOHAJIbHBIX U
MECKPEITUTHUO3HBIX

OTHOH.IGHPIﬁ, IIPUMCHATH

CTaHJapThI
AHTUKOPPYIMLHUOHHOTO
MOBECHUS

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

NunuBunyanbHas
CaMOCTOSATCIbLHAS
pabota
IIpencrasnenue
pe3yIbTaTOB
MPaKTUYECKUX padoT
3ammTa TBOPYECKUX
pabor

3amuTa
WHIMBUTYaTbHBIX
MIPOEKTOB
KonrponsHas pabora
Brimonaenue
9K3aMEHaIlMOHHBIX
3alaHUN

IIK 1.1. Yurtath yepTexu

CpeaHEN CI0KHOCTH U
CJIOKHBIX CBAPHBIX
METAJUTIOKOHCTPYKIUH.

113 1, 6, 25, 27, 29, 31, 43, 51

Temsr 1.3, 2.5, 6.10, 7.7, 7.10, 7.16,
11.6, 14.5

113 7,9, 15, 34, 45, 48, 49

Tems1 2.5,3.4,4.7,8.5,12.2,13.3, 13.6

TectupoBanue
VYerHbli onpoc
MareMaTH4eCKUit
JIMKTAHT
NunuBunyanbHas
CaMOCTOSATEIbHAs
pabora
[IpencraBnenue
pe3ynabTaToOB
NPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3ammuTa
MHJIUBUTyaJIbHBIX
MIPOEKTOB
KounTponbnas pabota
Brinonnenue
SK3aMCEHAIIMOHHBIX
3aJlaHui
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