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PabGouast mporpamma y4eOHOW AuCHUIUTMHBI «MareMatuka» pa3padoTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Mumnnpocsemenuss Poccun Ne 413 ot 17.05.2012 (aktyanpHas pemakius), denepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Mumnnpocsemenuss Poccun ot 18.05.2023 No 371 (akTyaynbHas penakius), pacropsiKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmun
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HaMpaBJICHHOCTH MPOTPaMM CPEAHEr0 MpoeCcCHOHATBFHOTO 00pa3oBaHus, pealn3yeMbIX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HanpaBieHun pexomennaiuii»y ot 14 utons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(ECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernogaBaHus 00meo0pa3oBaTenbHON AUCIUILIMHBL «MaTtemaTtukay W MpUMepHOi paboueit
nporpaMMbl  0011e00pa3oBaTeNbHON AUCHMILIMHBL «MaremaTuka» ais npodeccunoHalIbHbBIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocyIapcTBeHHOro obOpasoBatenbHOro cranmapra (maiee — ®I'OC) mo mpodeccum 54.01.20
«['paduueckuii nu3aitHepy», yTBepKIeHHOr0 prkazoM Munnpocsemenus Poccun Ne 1543 ot 9
nexadps 2016 r.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOIKETHOES
npodeccnoHabHOE 00pazoBarenbHOE yupexacaue «Koemk
ABTOMATHU3AIIMU TIPOU3BOJICTBAY.

[Tporpammy coctaBmiia Tokapesa E.B., npenogasatens CII6 I'BIIOY «Komniemx aBToMaTuzanuu
MIPOU3BOJICTBAY.

[Tporpamma paccmoTpeHa u oj0o0peHa Ha 3acelaHud pabodei Tpymmbl, MPOTOKON Ne8
ot 27.04.2026 1.
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4

1. MACIHOPT PABOYEM ITPOI'PAMMBI YUYUEBHOM JUCIHHUIIIUHBI
«MATEMATHUKA»

1.1. MecTo y4eOHOI AUCHHUILVINHBI B CTPYKTYpe o0pa3oBaTtenbHoli nporpammsl CIIO

OoOmeobpa3oBarenbHas yueOHas AUCLUIUIMHA «MaremaTtuka» sBJseTcs 00s3aTeIbHON
YacThIO 00111e00pa30BaTEILHOTO IMKIIA OCHOBHON 00pa30BaTeIbHOM IPOTPaMMbI B COOTBETCTBUU
¢ ®I'OC mo mporpamMme MOATOTOBKH KBaTU(UIIMPOBAHHBIX padounx, ciayxkamux 54.10.20
«['padmueckuii 1uzainep».

1.2. Ilesu ¥ MUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS Y4eOHOM TMCIUIIMHbI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Coneprxkanue nporpammsl «MareMaTuka» HalpaBiIE€HO Ha JOCTHIKEHHUE CIIEAYIOLINX
LeJIeH:

- (QopMHpoBaHME IICHTPAJbHBIX MAaTEMAaTHYECKHX MOHATUH (YUCIIO, BEIUYMHA,
reomeTpuueckas  Qgurypa, IEpeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOeCIeUnBAIOLIIUX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IoJBejeHue 00yJaroIuXCcsl Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHUIO B3aUMOCBSA3H
MaTeMaTUKHd M OKPYXKAIOLIEro MUpa, NOHMMAaHHWE MAaTeMaTUKU KaK 4acTU OOILIed KyJIbTyphbl
4eJI0BEYECTBA;

- pa3BUTHE MHTEUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3y4EHUIO MaTEMaTHKH;

- (¢opmupoBaHue (yHKIMOHAJBHOW  MAaTEeMaTH4YEeCKOM TIPaMOTHOCTH:  YMEHMS
pacro3HaBaTh MaTEMaTUYECKHUE ACIIEKTHI B PEAIbHBIX KU3HEHHBIX CUTYalMSIX U IPU U3yYECHUHU
Jpyrux y4eOHbIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEpHOCTEH, (hOpMyIHMpOBaTh
UX Ha S3bIKE MAaTeMaTHMKH M CO3JaBaTh MAaTE€MaTUYECKHE MOJENIH, NPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUH anmapar JUisl peIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh
Y OLICHUBATh ITOJIYYEHHBIE PE3YIIbTaThI.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI yueOHOUH JUCHUIJIMHBI B COOTBETCTBUU € TPeOOBAHUSIMH
®I'OC COO u ®1roC C1io

Kon u HaumeHoBaHue
¢opmMupyeMbIX KOMIIETEeHIIU

HJIaHpreMbIe PeE€3yJabTATbI OCBOCHHUA THCUHMIIMHBI

JIMYHOCTHBIE PeE3YJAbTAaThI

MeTaHpellMeTH])Ie PeE3yJdbTaThI

HpeHMeTHbIe pe3yJabTaThbl

OK 01. BeiOupars crnocoOsr
peleHus 3a1a4
npodeccnoHaTbHON

JESITETPHOCTH MPUMEHHUTENBHO K
pa3IUIHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBats
COBpPEMEHHBIE CPE/ICTBA MOWUCKA,
aHalM3a M WHTEpIpeTaluu
nHpOpManuH, u
WHQOPMALIMOHHBIE TEXHOJIOTUH
JUIst BBINOJIHEHHUS 3a1au
npodeccrnoHanbHOM
JIeSITeIIbHOCTH.

OK 03. IlmanupoBaTh U
pearn30BHIBaTH coOCTBEeHHOE
pogeccroHaNIbHOE "
JMYHOCTHOE pasBuTHE,
TIPEINPUHAMATEIBCKYIO
JIeSITeTIbHOCTD B
npodeccHoHaIbHOI coepe,
UCIIOJIb30BaTh 3HaHUS o
IpaBOBOM u (rHaHCOBOM
IrPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYAIHIX.

OK 04. S dexTrBHO
B3aMMO/IeHICTBOBATh 1 paboOTaTh B
KOJIJIEKTHBE ¥ KOMaHJIE.

OK 0S. OcymiecTBiasATh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAIMIO Ha

rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu c
Y4eTOM ocobeHHOCTEH
COIMAIILHOTO W KYJBTYPHOTO
KOHTEKCTA.

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTB TPAXKIAHCKOH TTO3UIIMU
0o0yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO
oOrmiecTBa, IPEICTABICHAE O MATEMaTHIECKUX
OCHOBaX (pYHKIIMOHHUPOBAHHS PA3IAIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAXKITAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUAMYA M HA3HAYCHHUEM;

JIP 02. [TatpuoTHyeckoe BOCIHUTaHHKE!
c¢(hOpPMHUPOBAHHOCTH POCCUHCKOM
TpaXITaHCKOH MICHTHIHOCTH, YBAXKCHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMAaTHKH, IECHHOCTHOE OTHOIIICHHE K
JOCTIDKEHHSIM POCCHUCKUX MAaTEMAaTHKOB U
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIOB30BaHUE ATHX JTOCTIKCHUAN B IPYTHUX
HayKaxX, TEXHOJIOTHUSIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTaHHE:!
OCO3HaHHE JyXOBHBIX LIEHHOCTEH
poccuiickoro Hapo/a, chopMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMSA, 3THYECKOTO
MIOBE/ICHHSI, CBSI3aHHOT'O C IIPAKTUYECKUM
MIPUMEHECHUEM TOCTHYKCHUH HAYKH U
JIeATENIbHOCTBIO YUE€HOT'0, OCO3HAHHE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHUBOTO
Oysty1mero;

JIP 04. DcreTnueckoe BOCIUTAHUE:
ICTETUYECKOE OTHOLICHHUE K MUPY, BKIIFOUast
ACTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEHA,
00BEKTOB, 3a/1a4, PEUICHNH, PacCyKICHHUH,

MP 01. ChopmupoBaHOCTB
M03HABATENbHBIE YHUBEPCAIIbHBIC
y4eOHbIe eicTBUA: 6a30BbIe
JIOTHYeCKHe eiiCTBHUS: BELIBILITE H
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKH MaTeMaTHIECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUN MEXIY
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABIUBATh
CYILLECTBEHHBIN NIPU3HAK
Kiaccu(UKaIUi, OCHOBAHUS JIJIS
0000LICHUS U CPaBHEHHMSI, KDUTEPUHU
MIPOBOJMMOI0 aHAJIN3a; BOCIIPUHUMATb,
(dhopMynIHpoBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIHBIC, CAMHUIHBIC, YACTHEBIC U
o01Ire, YCIOBHEIC, BEISBISATh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIONCHUAX U
YTBEPKACHUSIX, TIPEJIaraTh KPUTEPUH
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIL; 1e]aTh BEIBOJBI C
WCTIOJI30BAaHUEM 3aKOHOB JIOTHKH,
JIeTyKTHUBHBIX U UHIAYKTUBHBIX
YMO3aKJII4YeHUH, yMO3aKIIIOUEHUH 110
AQHAJIOTUH; IPOBOJAUTH CAMOCTOSTEIBHO
JI0Ka3aTeNbCTBA MaTEMaTHUYECKIX
YTBEPKIECHUH (IIPSIMBIE U OT
MIPOTHBHOTO), BBICTPAUBATh
apryMeHTaIuIo, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBHIBATH
cOOCTBEHHBIC CY>KIICHUS B BHIBOIBI;
BBIOMPATH CIIOCO0 permeHus: yaeOHon

IIP 01. BnaneHue MeToaaMH J10Ka3aTeIbCTB,
AITOpUTMaMHU pElLIeHUs 3a7a4; YMEHHE
(opMyTHPOBATH ONIPEAEICHUS, AKCHOMBI 1
TEOPEMBI, IPUMEHATH UX, IPOBOINTH
JIOKa3aTENIbHBIC PACCYXKICHHS B XOZE PEIICHHS
3aj1ay;

P 02. VYmenue onepupoBaTh NOHATUAMH:
CTENEHb YuCha, JiorapudM uucia; yMeHne
BBITIOJIHATH BBIYHMCIICHHE 3HAYCHUI 1
npeoOpa30BaHMs BEIPAXKEHUH CO CTENCHAMU U
JorapupmMamu, npeodopazoBaHus APOOHO-
palMOHABHBIX BHIPAXKEHHH;

ITP 03. YwmeHue onepupoBaTh HOHATHAMU:
pannoHanbHbIE, HppaluOHABHEIE,
MIOKa3aTeJbHbIE, CTEIICHHBIE,
norapupMHIECKUE, TPUTOHOMETPHIECKHUE
ypaBHEHHS M HEPAaBEHCTBA, UX CHCTEMBI;

P 04. YMmenue onepupoBaTh NOHATUIMHU:
(hyHKUWS, HeTIpephIBHAS QYHKITHS,
MPOHU3BOHASL, IEPBOOOpa3Hasl, ONpeIeNeHHBII
UMHTETrpal; yMEHHE HaXOAUTh MPOU3BOIHBIE
9JIEMEHTAPHBIX (YHKLHUH, UCIIOIB3YS
CIIPAaBOYHBIC MAaTEPUAIIbI; HCCIEAOBATH B
NPOCTEUIINX ClTydasx QyHKIUH Ha
MOHOTOHHOCTb, HAXOJUTh HAaHOOJIBIINE U
HavMeHbIINE 3HaYeHUs! (yHKIUH; CTPOUTH
rpaK¥ MHOTOWICHOB C MCIIOJIb30BaHUEM
anrnapaTa MaTeMaTHYeCKOTO aHaJIHN3a;
MIPUMEHSATH NPOU3BOIHYIO TIPH PEICHHUH 3a/1a4
Ha JIBIDKCHHUE; PelIaTh MPAKTHKO-
OpPHEHTHUPOBAHHBIE 33a]]a4l Ha HAHOOJBIINE U
HaMMEHBIINE 3HAYCHUs, Ha HAXOX/IEHUE MTyTH,
CKOPOCTH B YCKOPEHUS;




OK 06. IIposBasATh Ipa’kJaHCKO-
MaTPHOTHUECKYIO MO3HIIHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHUE Ha OCHOBE
TpaAULIUOHHBIX pOCCUMCKUX
JTyXOBHO-HPABCTBEHHBIX
L[EHHOCTeH, B TOM 4YHCIE C
y4eToM rapMOHHU3AIUH
ME)KHAIIMOHAIBHBIX u
MEXPEIUTHO3HBIX  OTHOLICHUH,
MIPUMEHSTh CTaHJAapTHI
AHTHKOPPYIIIHOHHOTO
MIOBEICHHS.
OK 07.
COXPaHEHHUIO

CopelicTBOBaThH
OKpyXarouiein
cpensl, pecypcocOepekeHHIo,
MPUMCHATH 3HAHUA 00
W3MEHEHUU KIUMAaTa, [PHHIHIIEI
OepexITMBOTO MIPOU3BOJICTBA,
3¢ (ekTHBHO  JeicTBOBAaTH B
Ype3BbIYANHBIX CHUTYyaIUsX.
MK 1.1. OcymiectBasTh 60D,
CHCTEeMaTH3alUI0 U aHAIN3
JTaHHBIX HEOOXOINMBIX JUIS
pa3paboTKN TEXHUYECKOTO
3a/laHus AU3aliH-IPOYKTa.
MK 4.1. AHanu3upoBath
COBpEMEHHBIE TEH/ICHIINH B
obnacTu rpaduuecKoro au3aiiHa
JUISl MX aJlalTalul 1
UCTIONIb30BAHMS B CBOEH
poeCCHOHATBHOM
JIeSITEIIbHOCTH.

BOCTIPHAMYHBOCTH K MaTEMAaTHIECKUM
acIieKTaM pa3IMYHBIX BUIOB UCKYCCTBA;

JIP 05. ®uznyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHUYCCKUE 3HAHUS B HHTEPEcax
3I0OPOBOTO M OE30MACHOTO 00pa3a KU3HH,
OTBETCTBCHHOC OTHOILICHHE K CBOEMY
3II0POBBIO (37J0POBOEC MUTAHUE,
cOaaHCHPOBAaHHBIN PEKUM 3aHITHN U
OT[BIXA, PEryisApHast GuzndecKas
aKTHUBHOCTB), PH3MUYECKOE
COBEPIICHCTBOBAHKE MIPU 3aHATHAX
CIIOPTHBHO-030POBUTEIHHOI
JeSITeIIBHOCTRIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TFOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TPYAOIIO0US, UHTEPEC K pa3InIHbIM chepam
poheCCUOHATIBHOM e TeIbHOCTH,
CBSI3aHHBIM C MATEMATHKOM U €¢
MIPUJIOKCHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyayieit npodeccnu u
pearn30BBIBATh COOCTBCHHBIC KU3HEHHBIC
IUTaHBL, TOTOBHOCTH M CIIOCOOHOCTBH K
MaTeMaTHIECKOMY 00pa30BaHUIO 1
caM000pa30BaHUIO HA TIPOTHKCHUN BCEH
JKH3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B
pEIICHUH MPAKTHYECKUX 3a1a4
MaTeMAaTHYECKOM HAPABICHHOCTH;

JIP 07. DKoI0oTH4ecKoe BOCIIUTAHUE:
¢(hOpPMHUPOBAHHOCTH IKOJIOTHICCKOM
KYJbTYpHI, TOHIMAaHUE BIUSHIS COLUAITBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM U COLUATEHON CPEIbl, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTeMaTUYECKUX 3HAHUH JUIS PEeLICHHUS 3a1a4
B 00JIACTH OKPY’KaIOIIEeH CpeIbl,
[UTAHUPOBAHKUE MOCTYIIKOB M OLIEHKH MX
BO3MOJKHBIX MTOCICACTBHIM JJIs1 OKPYKAFOIICH
Cpelsl;

3a7a4d (CpPaBHUBATH HECKOIBKO
BapHaHTOB PEIICHUS, BEIOUPATH
HaunOosee MOIXOSIIHIA C y4eTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTepHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, HOPMyYIHNpPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0eMy, ycTaHaBINBaTh HICKOMOE 1
JaHHOE, (hOPMHPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO ITO3HIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSTEIILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBJICHUS, TIpOIiecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEX Ty
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (YOPMYJINPOBATH
0000MIEHNS 1 BBIBOBI IO PE3yIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TTOJTYIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE
npoIiecca, a Tak’Ke BBABUIaTh
HPEATIONIOKEHHUS O €0 Pa3BUTHH B
HOBBIX YCIOBUSX; padoTa ¢
uH(opManmeii: BEIIBIATH 1eOUIATHI
nH}popManny, TaHHEIX, HEOOXOANMBIX
JUISL OTBETA Ha BOTIPOC U JUIS PEIICHHUS
3aJ1a4M; BBIOMPATh HHPOPMAIIHIO U3
HCTOYHHMKOB Pa3JINYHbIX THIIOB,
aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U
HHTEPIPETHPOBATH HH(OPMAIIHIO
pa3nuuHbIX BUIOB U Gopm
MIPECTABIICHNS; CTPYKTYPHPOBATh
nHGOPMANHNIO, IPEICTABIIATE €€ B

P 05. VYmenue onepupoBaTh NOHATUAMU:
panuoHanbHas (GyHKIUS, MOKa3aTeIbHASL
¢GyHKIWMS, cTenieHHas GpyHKIus,
norapupmudeckas QyHkuus,
TPUTOHOMETpHUYeCcKHe GyHKINH, OOpaTHbIE
(YHKIMH; YMEHUE CTPOUTH Tpaduku
W3YYCHHBIX (DYHKIMH, HCIIOJIb30BATh IPaUKU
MIPU U3yYEHHUH NPOILIECCOB U 3aBUCHUMOCTEH, NIpU
PCLICHUH 33134 U3 IPYTUX YI€OHBIX IIPEAMETOB
1 3a]1a4 U3 pealbHOM KU3HH; BBIPAXKATH
(hopMynaMy 3aBHCUMOCTH MEXIY BETHIHMHAMH;
P 06. VYmeHue pemats TEKCTOBBIE 3aa4U
Pa3HbIX TUIIOB (B TOM YHCJIC HA TIPOIICHTBHI,
JIOJIM U YacTH, Ha JBIDKEHHE, paboTy,
CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH, 3a0a4H U3
00J1acTH yNpaBJIeHUs TMYHBIMU U CEMEHHBIMU
(MHAHCAaMK); COCTaBIISITH BHIPAYKEHUS,
ypaBHEHHMS, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHIO 3aJ]auH, UCCIIEA0BATh NMOJyYEHHOE
pelIeHne U OLIEHUBATH NIPABJONOA00HOCTD
Pe3yNbTaTOB;

P 07. YMeHue onepupoBarh NOHATHAMHU:
cpeznHee apu(MeTHIeCKoe, MEANaHa,
HauOoJbllIee 1 HAaMMEHbIIee 3HAUCHHS, pa3Max,
JHCIIEPCHs], CTAaHIAPTHOE OTKJIIOHEHHE
YHCJIOBOTO HAbOpa; yMEHHUE U3BICKATh,
UHTEPIPETUPOBATH HH(POPMAILIHIO,
NpeCTaBICHHYIO B TabNHIax, Ha JUarpaMmax,
rpadukax, OTpaKarIly0 CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUIL; IPEICTABIATH
nH(pOpMaNNIO ¢ TOMOIIBIO TAOJIHI] ¥ AUATPaMM;
HCCIIeI0BAaTh CTATUCTHYECKUE JJAaHHBIE, B TOM
YHcIe ¢ IPUMEHEHHEeM IpauyecKux METOI0B 1
SIEKTPOHHBIX CPEJICTB;

IIP 08. YmeHue onepupoBaTh NOHATHIMHU:
CITy4alHBIH OIBIT U CITy4aiiHOE COOBITHE,
BEPOSATHOCTH CIy4alfHOTO COOBITHS;, YMEHUE
BBIYUCIIATH BEPOSTHOCTH C NCIIOIb30BaHUEM
rpau9ecKux METOIO0B; IPUMEHSTH (POPMYIIBI
CIIO’KEHUSI I YMHOXKEHHS BEPOSTHOCTEH,




JIP 08. IleHHOCTH HAYYHOTO ITO3HAHUS:
c(hOpMHUPOBAHHOCTE MUPOBO33PECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHON NPAKTUKH,
MIOHUMaHHUEe MaTeMaTUYeCKON HayKU Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ pa3BUTHA U 3HAUUMOCTH ISl Pa3BUTHUSL
LIUBWIN3ALUH, OBJIAICHUE S3bIKOM
MaTeMaTHK{ U MaTeMaTHIECKOH KyJIbTypor
KaK CPE/ICTBOM MO3HaHMS MUPa, TOTOBHOCTh
OCYIIECTBIISITH MPOCKTHYIO
HCCIIEI0BATEIbCKYIO ACATEILHOCT
WHIVBHUIYaJILHO U B TPYTIIE.

pa3nu4gHBIX popMax, HILTFOCTPUPOBATH
rpaduIecKy; OIEHUBATH HA/IE)KHOCTD
nH(OpManuK M0 CaMOCTOSATEIHHO
c(OpPMYITMPOBAHHBIM KPUTEPHUSIM.

MP 02. CdopmupoBanbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
y4eOHBIX JeiicTBuit: o01eHue:
BOCIIpUHMMAaTh ¥ (OPMYJIHPOBAThH
CYXXJCHHUS B COOTBETCTBUH C yCIOBUSIMHU
W TeaIMH  OOLICHUs, $CHO, TOYHO,
TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHHMS
B YCTHBIX M TIMCbMEHHBIX TEKCTaXx, 1aBaTh
MOSCHEHHUSI TI0 XOAy PpeIICHHS 3aJadH,
KOMMCHTHPOBATH HOHy‘IeHHbeI
pe3ynbTat; B X0/ 00CyKIeHHs 3a1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYXIaeMOi
TE€MbI, TPOOJIEMBI, pelIaeMON 3ajauu,
BBICKA3bIBaTh MHJCH, HALCICHHBIC Ha
NOUCK PEHICHHUA, COIIOCTaBJIATH CBOU

CYKIOEHHS C CYXICHHSIMH JIPyTHX
YYacTHUKOB JMajora, OOHapyXuBaTb
pasiMuMe W CXOJCTBO IIO3MLHUH, B
KOppeKTHOH  Qopme  (opMyIHpoBaTh
pasHoTIacHs, CBOU BO3PaKEHHUS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBAHUs,
NPOEKTa, CaMOCTOATENBHO BBIOMPATH
(dbopMaT BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAINH u ocobeHHOCTEH
ayJAUTOPHUH; COBMeECTHasI
AesITeJIbHOCTD: TTOHUMATh u
UCIIONIH30BATh HperMYIIeCTBa
KOMaH/IHOW M WHAWBUAYaJbHOH paboThI
Ipu  pemeHud  y4eOHBIX  3ajad,
MIPUHUMATh LeNb COBMECTHOH
JIeATEeIHOCTH, IUIAHUPOBATh
OpPTraHU3aIlMI0  COBMECTHOW  paboTHI,
pacupenenarsb BHJIbI pabor,

JIOrOBapHUBaThCs, 00CYkKAaTh MPOLECC U
pe3ynbTar paboThl, 0000IIaTh MHEHHUS

KOMOWHATOPHBIE (DaKTHI U POPMYIIEI IIPH
PELICHUHN 33/1a9; OLICHUBATh BEPOSITHOCTH
peaybHBIX COOBITHII; 3HAKOMCTBO CO
CITy4allHBIMH BETMYMHAMHU; YMEHHE TPUBOJIUTH
MIPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPO/IHBIX U OOIIECTBEHHBIX SIBICHUSX;

IIP 09. YMmeHue onepupoBaTh NOHATUSIMU:
TOUKa, NMpsIMas, TNIOCKOCTb, IPOCTPAHCTBO,
JBYTPAHHBII yroj, CKpEIUBAIOLINECS MPSMBIE,
MIapauIebHOCTD U MEPIECHIUKYIIPHOCTD
TIPSMBIX ¥ TNIOCKOCTEH, YroJI MEXy IPSMBIMH,
YTOJ MEKAY NPSIMOH U INIOCKOCTBIO, yroJ
MEXIY IIOCKOCTAMH, PACCTOSTHUE OT TOYKH JI0
IUTOCKOCTH, PACCTOSHUE MEXY IPSIMBIMH,
paccTosiHUEe MEXKAY IIIOCKOCTSIMU; yMEHHE
UCTIOJIB30BAaTh MIPU PELICHNUH 33124 U3y4YeHHbIC
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHBATbh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUpa;

P 10. Ymenue onepupoBaTh NOHATUAMH:
MHOTOTPaHHHK, CEYeHIe MHOTOTpPaHHUKa, KyO,
TapaJuleNienuIes, Mpu3Ma, nupamMuaa, gurypa n
TIOBEPXHOCTH BPAICHNUS, MIIMHIP, KOHYC, 11ap,
cdepa, cedenust GUrypsl BpameHus, IIOCKOCTh,
Kacaromiascst chepsl, IINHIPA, KOHYyCa,
TUTOIA/1b TOBEPXHOCTH MUPAMUABI, TPU3MBI,
KOHYcCa, MIHHIpPA, IUIoajb chepsl, 00beM
Ky0a, IPsIMOYTOJIFHOTO MapaJuIeenumesna,
MUPaMHUJIBL, TPU3MBL, IIWIHHIPA, KOHYCA, I1apa;
yYMEHHE U300pakaTh MHOTOTPAHHUKH U
TTOBEPXHOCTH BPALIEHUS, X CEYEHHS OT PYKH, C
MIOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB U
JNIEKTPOHHBIX CPEACTB; YMEHUE PAcIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacIio3HaBaTh NPaBUIbHBIE MHOTOIDAHHHKH;
IIP 11. VYmMeHue onepupoBaTh NOHATHAMU:
JBIDKEHHUE B IPOCTPAHCTBE, ITOT00HBIE (QUTYPHI
B IIPOCTPAHCTBE; HCIIOIH30BaTh OTHOIIICHHE
MJI0MIA/IeH TOBEPXHOCTEH U 00HEMOB MTOTIOOHBIX
($uryp npu pereHun 3aaag;




HCECKOJIBKHUX HIO,I[GI\/'I; y4aCcTBOBaTh B

TPYIIIOBBIX thopmax paboTh
(obcyxaeHus, 0o0MeH MHCHH,
"MO3roBele  WITypMBI" U HHBIE),

BBIMIOJIHATh CBOKO 4acTh pPabOTBI U
KOOPIMHUPOBAaTh CBOM JIEHCTBUS C
JpPYTUMH 4iI€HaMU KOMaHJbl, OLIEHUBATh
KayecTBO CBOCTO BKJIAJa B  OOIIMi
MPOIYKT o KpUTEPHUSM,
chopMyITHPOBaHHBIM Yy4aCTHUKaMHU
B3aUMOJICHCTBHSI.

MP 03. CdhopmupoBaHOCTD
PETYISATHBHBIX YHUBEPCANBHBIX YI€OHBIX
JIEUCTBUI: caMoopraHmM3anus:
COCTaBIISITh IUIAH, QJITOPUTM PEIICHHS
3aJaud, BBIOMpATh CIOCOO pemeHus ¢
y4eTOM  HMEIOIUXCSI  PECypcoB U
COOCTBEHHBIX BO3MO>KHOCTEM,
apryMEeHTUPOBaTh M  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € y4YeToM HOBOM
HHPOPMALIUN; CAMOKOHTPOJIb: BIAICThH
HaBBIKAMH ITO3HABATEIBHON pediiekcun
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUMI
U MBICIHUTEIbHBIX  IPOLECCOB,  HX
Ppe3yNnbTaToB, BJIJIETh crocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpolecca
U pe3ysbTaTa pelieHus MaTeMaTHIeCKON
3a/1a4w; MpeIBUIETh TPYIHOCTH,
KOTOpbIE ~ MOTYT  BO3HUKHYTh  MPH
pelieHny 3aJ1a4i, BHOCUTh KOPPEKTUBHI B
JIeATeIbHOCTh  HAa  OCHOBE  HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWJICHHBIX
omuOOK, BBIABICHHBIX  TPYAHOCTEH;
OLICHHBATh COOTBETCTBHUE pe3yJibTaTa
LENA U YCIOBUAM, OOBSICHATH MPHUIUHBI

JOCTH>KEHUS WIH HEIOCTHKEHUS
pe3yabTaTOB JAEATEIBHOCTH, HAaXOIHUTh
ommnoKy, JlaBaTh OLICHKY

MIPHOOPETEHHOMY OTIBITY.

P 12. YMeHHe BBIYHUCIATH TEOMETPHUCCKIE
BEJIMYUHEI (JUTMHA, YTOJI, TUIOIMIah, 00BEM,
IUIOINAAb TOBEPXHOCTHU), UCTIONB3YS U3yUCHHBIE
(OpMYIIBI 1 METOJIBI;

IIP 13. VYMeHue onepupoBaTh HOHATUAMU:
MPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATEI
BEKTOpA, CKAJSIPHOE IPOU3BEIEHHE, YTOI
MEXIY BEKTOPAMH, CYMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YNCIIO; HAXOANTDH C
TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIHHATEI
CEepeIMHBI OTPE3Ka, PACCTOSIHHE MEXKIY IBYyMs
TOYKaMU;

ITP 14. Ymenue BbIOMpATH MOIXOASIINAN
U3y4YCHHBII METO I peLIeHUs 3a1a4H,
pacrio3HaBaTh MaTeMaTH4eckue (GakThl 1
MaTeMaTHYECKUE MOJICNIN B IPUPOIHBIX U
OOILECTBEHHBIX SIBJICHUSAX, B HICKYCCTBE; yMEHHE
HIPUBOIUTH IPUMEPHI MAaTEMaTHYECKHIX
OTKPBITHI pOCCUHCKON U MUPOBOM
MaTeMaTHIecKOi HayKH.




. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUAILIAHBI <MATEMATHUKA»

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOM padoThI

Bup yuedHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 232

BT. U.:

1. OcHoBHOe cojep:kaHue 204

BT. 4.:

TEOpEeTUYeCcKoe 00yUeHne 136

MIPaKTUYECKHE 3aHATHS 68

2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 22

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

BT. 4.:

TEeOopeTu4ecKoe o0yuyeHue 14

NPaKTUYCCKUE 3aHATHS 8
[TpomexxyTouHas arTectanus B popMe IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

HaumeHoBaHue pa3jiesioB u

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M pPodeccHOHAJIBLHO-

O0BeM yacoB

TeM OPMEHTHPOBAHHOE), IPAKTHYECKHE 3aHATHSA Bcero | IIpaktnu | IIpodeccuona | ®opmupy
ecKHe JIHO- emMble
3aHATHS | OPUEHTUPOBAH | KOMIIETeH
HOE M
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18 2 6 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 4 0 2 OK 02,
Henn | 3agauu | [lens u 3a7aun MaTeMaTUKU MIPU OCBOCHUH CHIEIIUAIBHOCTH. 4 2 OK 03,
MAaTEeMATHKH IPH OCBOEHUH | bazoBbie 3HAHNS M YMEHUsI 110 MaTeMaTHKe B MPodeccnoHalibLHO u OK 04,
cnenuanbHocT. Yuceiaa W | B noBceHeBHOIM AeATeIbHOCTH Ipaduyeckoro qusaiinepa. OK 05,
BBIYMCJICHUS JeiicTBus Haj TMOJIOKUTEIBHBIMA M OTPUIATEIBHBIMU YHCIAMH, C OK 06,
OOBIKHOBEHHBIMU M JICCATUIHBIMU JIPOOSMHU. OK 07,
JleiicTBus co creneHsiMH, (OpMyJIbl COKPAILIEHHOTO YMHOXKEHHUS MK 1.1,
Tema 1.2 Conep:xanue yueOHOTo MaTepHaJia 4 0 2 [IK 4.1
IIpouenTHbie BeIyucaeHus. | [IpocTeie MpOLEHTHI, pa3Hble CIOCOOBI WX BbIUMCIEeHUs. JIuHelHbIe, 4 2
YpaBHeHus: M HEPABEHCTBA | KBaJIpaTHbIE, APOOHO-IMHEIHbIE YpaBHEHHs U HEPAaBEHCTBA.
Pacyer noka3zarenei 3¢pdexkTUBHOCTH padOTHI
rpagu4ecKoro ausanHepa.
Tema 1.3. Conep:xanue yueOHOTr0 MaTepHaJia 4 0 2
IIpouenTHble BBIYMCACHUSA | [[polieHTHBIE BEIUMCIEHNS B TPAPUUECKOM JIM3aliHe 4 2
B npogecCHOHAIBHBIX
3a1ayax
Tema 1.4 ConeprxkaHue y4e0HOro MaTepuasa 6 2 0
Pemienne 3anau. BxoaHoii | Bolunciiennss W mnpeoOpa3oBaHusi. YpaBHEHMsI U HepaBeHCTBA. 4
KOHTPOJIb I'eoMeTpHsi HA MJIOCKOCTH.
IIpakTnuyeckoe 3ansaTue Nel. BrimonHeHue KOHTPOJIBHOW pabOTHI 2 2
«Bpraucnenus u npeodpa3oBaHUs»
Paznea 2. IIpsiMble M IVIOCKOCTH B IpocTpaHcTBe. KoopanHAaThI H BEKTOPBI B IPOCTPAHCTBeE. 28 10 4
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Tema 2.1. Copnepxxanue yueOHOIro MaTepuasa 2
OcHoBHBIE nousaTus | [Ipeamer crepeomerpun. OCHOBHBIE OHATHUSA (TOYKA, IPSIMas, IUIOCKOCTb, 2
cTepeoMeTpHHu. npoctpancTBO). OCHOBHBIE aKCHMOMBI cTepeomeTpun. [lepecekaromuecs,
Pacnosioskenne NpAMBIX M | apajulelbHbIE U CKPEIIMBAIOLIMECS MpsIMblE. YTOJI MEXIY NMPSIMbIMU B
IVIOCKOCTEel IIPOCTPAHCTBE. [IeprieHAUKYIAPHOCTH MIPSMBIX. OcHoBHbIE
IPOCTPAHCTBEHHbIE (PUTYPBI
Tema 2.2. Copnepxxanue yuyeOHOIro MaTepuaJa 6
IapaJjureabHOCTE NPAMEIX, | [TapamuiensHele npsaMas u mockocts. Onpenenenue. Ilpusnak. ColicTsa. 4
NpsAMOii M INUIOCKOCTH, | [Tapannensusle miiockoctu. Onpenenenue. [Ipusnak. CoiicTBa.
IIOCKOCTEH. Terpasap m ero siemenrtnl. Ilapanienenunes m ero 3JeMeHTBI.
CBoiicTBa MPOTUBOIOJIOKHBIX TPaHEW U JUAroHaJIel MapajuieNenuea.
ITocTpoeHHE OCHOBHBIX CEUYECHUN
IMpakTnyeckoe 3ansiTue Ne 2. Pemenue 3agay mo TemMe «AKCHOMBI 2
crepeomerpuu. Ilapamienbable IpsMbIe B IPOCTPAHCTBEY
Tema 2.3. Coaep:xanue yue0HOro MaTepHaJia 4
IlepnieHAUKYISAPHOCTH [IepnieHauKynspHBIE IIpsIMBIE. [TapamiensHbie IpsIMBIE, 4
NPSAMBIX, IPAMON U NEPNEHIUKYIApHBIE K IUIOCKOCTU. [Ipu3Hak meprneHauKyIspHOCTH
IVIOCKOCTH, IJIOCKOCTEH IPSIMOM M TNIOCKOCTH
Tema 2.4. Copepxxanue yueOHOro MaTepuasa 4
Ilepnenaukyasip u | [lepnenaukynsap v HakiIoHHAs. Teopema o Tpex NepueHIUKYIsIpax. Yol 2
HakJioHHasi. Teopema 0 | MEXQy IPSAMOMN U IUIOCKOCTBIO.
TpeX nepneHauKyJsipax VYros Mexay NI0oCKOCTAMU. [lepnenauKysipHbIe IIIOCKOCTH.
PaccTosiHMsI B IpOCTpaHCTBE
IpakTnyeckoe 3ausitue Ne3. Pemenwe 3amau 1o TeMe 2
«IlepneHAMKyIsIpHBIE NPSIMBIE B IPOCTPAHCTBEY
Tema 2.5. Coaep:xaHue yueOHOTr0 MaTepHaJia 4
Koopannare! u BekTOpbI B | /lekapTOBBI KOOpAMHATHI B IMPOCTPAHCTBE. BEKTOpHI B MPOCTPAHCTBE. 2
NPOCTPAHCTBE CrioxeHue W BBIYMTAHHE BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHCIIO.
CkangpHoe mnpou3BeneHue BeKTopoB. IIpocreiimme 3agaun B
KOOPJIMHATAX
[MpakTuyeckoe 3anaTue Ne 4. Pemrenne 3aga4 no reme «KoopanHarsl 2

U BEKTOPbI B IIPOCTPAHCTBE). UcnoJjab30BaHue KOOPpAHHAT M

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
MK 1.1,
TK 4.1
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BEKTOPOB B IIPOCTPAHCTBE B MNPO(PECCHOHAIBLHON eATEeJbHOCTH
rpagu4ecKoro ausaiHepa.

Tema 2.6. Copnepxxanue y4eOHOIo MaTepuaJa 4 2
IIpamele M miockocTH B | B3amvmHoe pacnosiokeHue MPSAMbBIX U MJIOCKOCTE MPU OpraHu3anum 2
NPAaKTHYEeCKHUX 3aa4aX padouero npocTpancTBa rpadguyeckoro qu3aiinepa.
[IpakTHyeckoe 3aHsaTHe NeS Pemrenue 3agay Ha B3aMMHOeE 2 2
pacnosiokeHne NPSIMbIX U MJIOCKOCTEH NMPH OpraHu3anuu padodero
NPOCTPAHCTBA rpaduyecKoro au3aiiHepa.
Tema 2.7. Coaep:xanue yueOHOTro MaTepHaJia 4 2
IIpsaMbIe ¥ UIOCKOCTH, Pacnonoxxenne  mpsAMBIX M IUIOCKOCTEd B IMPOCTPAHCTBE. 2
KOOPAMHATHI M BeKTOPbI B | [lepreHANKYIIPHOCT, M MapaJljIeIbHOCTh MPSMBIX M IJIOCKOCTEH.
npocrpancrse. Pemenue JlekapTOBbl KOOpPAMHATBI B IPOCTPAHCTBE. BEKTOpBHI B MPOCTPAHCTBE.
3aja4 CrnoxxeHue M BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIIO.
Koopannatsl BekToOpa.
IIpakTuyeckoe 3ansitTue Ne6. BrimonmHeHHE KOHTPOJIBHON pabOTHI MO 2 2
teMe «IIpsiMble U IIIOCKOCTH, KOOPJAMHATHI U BEKTOPHI B IPOCTPAHCTBEY.
Pa3nes 3. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKINU 22 8 OK 01,
Tema 3.1 Coaep:xanue yueOHOTr0 MaTepHaJia 4 0 OK 02,
Tpuronomerpnueckne Pagnannas mepa yrna. IIoBOpOT TOUKHM BOKpYr Hadajga KOOpAMHAT. 4 OK 03,
(¢pysxknun npousBobHOro | OnpeneneHue CHHyca, KOCHHYCa, TAHTEHCA U KOTAHTe€HCa. 3HAKU CHUHYCA, OK 04,
yIJ1a, Yucia KOCHHYCa, TAHT'€HCA U KOTAHI'€HCA IO YETBEPTAM. 3aBUCUMOCTb MEXIY OK 05,
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHTEHCOM OJIHOTO M TOTO K€ yIia OK 06,
Tema 3.2 Cojep:kaHue yueOHOr0o MaTepuasa 4 2 OK 07,
OcHoBHBIE Tpuronomerpuueckue Toxaectsa. [IpeoOpazoBaHust  HPOCTEHIIMX 2 1K 1.1,
TPUTOHOMETPHYECKHUe TPUTOHOMETPUUECKUX BbIpakeHU. CHHYC, KOCHUHYC, TaHI'€HC U 1K 4.1
TOK/AeCTBa KOTaHT'€HC YIJIOB 0L U - O
IIpakTuyeckoe 3ansitue Ne/ Pemenue 3amanuii Ha TeMy 2 2
«[IpeobpazoBaHus NPOCTEUIIMX TPUTOHOMETPHUECKUX BBIPAKEHUIN.
Tema 3.3 Coaep:xaHue yueOHOTr0 MaTepHaJia 4 2
Tpuronomerpnueckne OO6nacTp ompeneneHus 1 MHOXECTBO 3HAYCHHH TPUTOHOMETPUYECKHUX 2

(pyHknumn, ux cBoOMCTBA M
rpaguxku

¢ynknuii. YTHOCTH, HEYETHOCTD, IEPUOTUIHOCTH TPUTOHOMETPUIECKUX
¢ynkuuii. CoiicTBa 1 rpaduku GYHKIMH y =COS X, Y =SIn X, y =tg X,y
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= ctg x. Cxarue ¥ pacTsDKEHHE TpapUKOB TPUTOHOMETPUUYECKHX

GYHKIIHA.
[TpeoOpa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA

IIpakTuyeckoe 3ansitue Ne8. BrlmonHeHHE 3alaHWii Ha TeMy 2 2

«Tpuronomerpuyeckre QyHKIMH, UX CBOWCTBA U TPAPHUKN»
Tema 3.4 Coaep:kaHue y4eOHOT0 MaTepHuaJia 2 0 0
Oo0paTHble Ob6parnbie Tpuronomerpudeckue pynkuuu. X cBoiicTBa  rpadpuku. 2
TPUTOHOMeTPHYeCKHe
byHkunn
Tema 3.5 Coaep:xanue yue0HOro MaTepHaJia 4 2 0
Tpuronomerpuyeckue VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = 2
YPaBHEHHS M HepaBeHCTBA | a. PelieHue TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB:

OpOCTEHIINEe  TPUTOHOMETPHUYECKHE  YpaBHEHHs, CBOJSIIMECS K

KBaJJpaTHBIM., pellIaeéMble Pa3JI0KEHUEM HAa MHOXKUTEIIN, OJHOPO/IHBIE.

IIpocreiine TPUrOHOMETPUYECKUE HEPABEHCTBA

IIpakTnyeckoe 3ansitue Ne 9. Pemenue TpUTOHOMETPUUYECKUN 2 2

YpaBHEHUHU
Tema 3.6 Coaep:xanue yueOHOTr0 MaTepHaJia 4 2 0
OcHoBbl Tpuronomerpuu. | I[Ipeobpa3zoBaHue  TPUrOHOMETPUYECKUX  BbIpaxkeHui.  Pemenwue 2
Tpuronomerpuyeckue TPUTOHOMETPHUYECKMX YpaBHEHHH ¥ HEPAaBEHCTB B TOM YHCIIE C
¢ynkuuu. Pemienne 3a1a4 | MCMOJIb30BaHUEM CBOMCTB (DYHKIIMH.

IpakTnyeckoe 3ansitue NelO. BeimonHeHNe KOHTPOIBHON pabOTHI 2 2

«OCHOBBI ~ TPUTOHOMETPUU. TpuUroHOMeTpudeckue (QyHKUUHM U

yYpaBHEHHSI»

Pa3nea 4. Ilpon3Boanas u nepsoodpasHasi pyHKIMu 56 16 4 OK 01,

Tema 4.1TlonsiTHE Coaep:xaHue yueOHOTr0 MaTepHaJia 8 0 0 OK 02,
npou3BoaHoi. ®opmyasl u | [Ipupamenue aprymenra. [Ipupamenue ¢pyHkuuu. 3anauu, NpUBOSAIINE 8 OK 03,
npasuja K TOHATHIO NPOW3BONHOM. OrmpenesieHne MpPOU3BOJHON. AJITOPUTM OK 04,
nuddepenunpoBanus oTbickaHus mnpousBoaHOU. Dopmynsl auddepenuuponanus. [Ipasuna OK 05,

nudepeHmpoBaHms OK 06,
Tema 4.2 Cojep:xanue yueOHOro MaTepuaia 8 2 0 OK 07,
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IlonsiTue o | [Tousatue nenpepbiBHON (yHKIMH. CBOICTBa HENPEPHIBHON (YHKIHU. 6
HenpepbIBHOCTH (PyHKIUH. | CBSI3b MEXIY HENPEPHIBHOCTHIO U JUPPEepeHIUPYEMOCThIO (DYHKIMH B
Metoa uHTEpBAJIOB TOUYKE. AJITOPUTM PELIEHUS] HEPABEHCTB METOJJOM HHTEPBAJIOB
IlpakTuyeckoe 3ansitue Nell. BrimonHeHHe 3amaHuii 1O TpaBUIIaM 2
g depeHpoBanus GyHKIUH.
Tema 4.3 Conep:kaHnue y4eOHOT0 MaTepuaJia 4
I'eomeTrpuuecknii u | ['eomerpuueckuii  cMbICT  TPOW3BOMHONW  (QPYHKIMH —  YIJIOBOM 2
puznyeckuit cMBbICT | KO3 ULIMEHT KacaTelbHOH K TpaduKky (YHKIMH B TOYKE. YpaBHEHUE
NPOM3BOAHOM KacaTeJIbHON K TpaduKy (YHKIUHU. AJIITOPUTM COCTaBJICHHUS YpPaBHEHUS
KacaTenbHOHU K rpaduky dyHkimn y=f(x)
I[pakTuyeckoe 3ansaTue Nel?.  BrimosHeHuWe — 3ajgaHWii  Ha 2
T€OMETPUUYECKHI CMBICT TPOU3BOAHOM.
Tema 4.4 Coaep:xanue yue0HOro MaTepHaJia 8
MonoTroHHoCcTh QyHKIMH. | Bo3pacranue u yObIBaHuME (QYHKIMH, COOTBETCTBHE BO3pAaCTaHUS H 6
Toukm 3xcTpemyma yObIBaHUS (DYHKIMHM 3HAKy NPOU3BOJAHOM. 3agauyM Ha MAKCUMYM H
MHHHMMYM. AJITOPUTM HCCIe0BAaHUSA (PyHKUMH M NOCTPOEHHUS ee
rpaguka ¢ noMoIUbLI0 NPOU3BOJAHOM.
Ilpumenennss mnpousBoaHOM (GyHKUUM B NpodeccHOHAIBLHOMI
JAeATeIbHOCTH IpadguyecKoro au3amHepa
IIpakTnyeckoe 3ansitue Nel3. BbinmosiHeHume 3agaHuii  Ha 2
MOHOTOHHOCTb (PYHKIIHH .
Tema 4.5 Conep:xanue yueOHOTo MaTepHaJia 6
Hccnenopanne pynknuii u | UcciieqoBanne pyHKIMH HA MOHOTOHHOCTH U MOCTPOEeHHE rPaduKoB 4
nocrpoexHue rpaguxkos IpakTuyeckoe 3ansaTue Neld. BeimonHnenue 3agaHuii Ha HCClIeIOBaHNE 2
(GyHKLIUH ¥ TOCTpOeHHE IpaKOB ¢ TOMOIILIO IPOU3BOTHOM.
Tema 4.6 Coaep:xaHue yueOHOTr0 MaTepHaJia 4
Hauboabmee u | Haxoxxaenne HaumOOJbIIEro W HAWMMEHbBIIEro 3HAYeHUH (QyHKUUH, 2
HauMeHbllIee 3HA4YeHMs | IOCTPOEHUE TpaUKOB C MCMOIB30BAaHMEM arlapara MaTeMaTHUeCKOTO
GyHxunmn aHaJIA3a.

Haxoxaenue onTruMajJibHOroO pesyiabrara B NpPo(ecCHOHAILHOMI
AEATEeJIbHOCTH rpadguyeckoro au3aiiHepa

IIK 1.1,
IIK 4.1
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IIpakTnyeckoe 3ansitue Ne 15 BrinonHeHnue 3ajaHuil Ha HaXOXJIEHUE 2 2

HauOOJIbIIEr0 U HAMMEHbILIET0 3HaYeHUH (QyHKLHUH.
Tema 4.7 Copnepxxanue y4eOHOIo MaTepuaJa 6 2
Haxoxnenue Hanmenbiiee n HanOouiblliee 3Ha4eHUE (PYHKITMU HA OTPE3KE 4
ONTHMAJIbLHOrO pe3yabTara | [Ipaxktudeckoe 3ausitue Nelb. Pemienme 3a1a4 Ha HaxXokKIeHUE 2 2
C IOMOIUBIO MPOU3BOAHOM B | oNITUMAILHOTO  pe3yabTara ¢ [HOMOIILI0  TMPOW3BOJHON B
NPAKTHYEeCKHUX 3aa4aX NPaKTHYECKHUX 32/1a4aX rpaduyeckoro qu3aiiHepa .
Tema 4.8 Coaep:xanue yueOHOIro MaTepHuaJia 4 2
IlepBooOpa3nass ¢pyHkuuu. | O3HAKOMJICHUE C TIOHATUEM HMHTETpajia MU NMepBOOOpa3HOM s QyHKIMH 2
IIpaBuna Haxoxxaenust | y=f(x). Pemenue 3amay Ha CBA3b NEPBOOOPA3HON M €€ TPOM3BOIHOM,
nepBooOpPa3HbIX BBIUKCJICHHE MepBOOOpa3HoN uis naHHoW (yHkuuu. Tabmuma dopmyn

JUIsL HAaxOXKIEHHUsS INepBOOOpa3HbIX. l3yueHue mnpaBuiia BBIYUCIECHUSA

nepBooOpa3HoOn

IIpakTuyeckoe 3ausitue Nel7/. Pemenue 3a1a4 Ha CBSI3b IEPBOOOPA3HON 2 2

U €€ IPOM3BOIHON, BBIYHUCIICHUE IEPBOOOpa3HON /1715l TaHHOM (PYHKIIUH.
Tema 4.9 Coaep:xanue yueOHOIro MaTepHaJia 4 0
Ilnomans KPpUBOJIMHEHHON | 3a7auy, NPUBOASILINE K IOHATHIO ONPEACIEHHOrO HHTErpaja — O
Tpaneunu. PopmyJia BBIYMCIICHUM  IUIOWIAAM  KPUBOJMHEMHON  Tpamenuu. llonstue 4
Herorona — Jleitonnna onpenenéHHOro MHTerpana. ['eomeTpuueckuid U uznyeckuii cMmbica

onpeneneHHoro uuterpana. ®opmyna Hetortona — Jleitoaura.

Pentenue 3a1a4 Ha MpUMEHEHUE UHTETPaIa A BBIUMCIEHUS (PU3NUECKUX

BEJINYMH U TUIOIIAJICH
Tema 4.10 Copepxanue yueOHOIro MaTepuasa 4 2
IIpousBoanasn u | @opmynsl U npasuna auddepenurponanus. Mccnenoanue GyHKIui ¢ 2
nepBoodpasHas (GYHKIMH. | TOMOIIBIO MNpou3BoAHON. HaumbGonbimiee M HauMeHblllee 3HAYEHUS
Pemenue 3anau GyHKIINH.

Brruucnenue nepsooOpasHoit. [Ipumenenue nepBooOpa3Hoil.

[IpumeHeHuss uHTerpaja B HPO(PECCHOHANLHON [JeATeNbHOCTH

rpaguyeckoro qu3aiiHepa

IpakTnyeckoe 3ansaTue Nel8. BrimonHeHHe KOHTPOIBHOW pabOTHI 2 2

«[IpousBoaHas u nepBooOpa3Hast QyHKIIMMY.

Pa3nes 5. MHOrOrpaHHHUKH U Tes1a BpalleHUs 34 12
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Tema 5.1 Copnepxxanue yueOHOro MaTepuaJa 8
IIpusma, mapaieaenunes, | [Ipusma (HakioHHas, mpsMas, NpaBWIbHAsA) U €€  DJIEMEHTHI. 8
ky0, mnupammga u ux | [lapamnenenunen. CoiicTBa HpsMOYroibHOrO mapauienenumena. Kyo.
ceYeHHs [Tupamuna u e€ anemenTsl. [IpaBuiibHas nupamuaa
Tema 5.2 Copnepxxanue yuyeOHOro MaTepuaJa 4
IIpaBuibHbIE [Tnomaaps MOBEpXHOCTH MHOrOrpaHHukoB. IIpocreiimme xomOuHaLUK 2
MHOIOIPAHHHMKH B KM3HM | MHOTOI'PAaHHHUKOB. BBIYMCICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (QHUTYD
(p€Opa, auaroHanu, yrisl). [IpaBuibHbIE MHOTOTPAHHUKU
IpakTuyeckoe 3ansitue Nel9. Pemrenue 3a/1a4 Ha BEIYMCIICHHUE TUIOIIA TN 2
IIOBEPXHOCTU MHOTOTPAHHUKOB.
Tema 5.3 Coaep:xanue yue0HOro MaTepHaJia 4
Huaunap, konyc, map u ux | Hummaap, konyce, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOT'O 2
ceqyeHHs LWIMH/PA, IPSIMOT0 KPYroBoro konyca. Mzo0pakeHue Ten BpalleHus: Ha
wiockoctd. [IpencraBnenne o6 yceu€HHOM KoHyce. CedeHus: KOHyca
(mapasyuienbHOE OCHOBAHMIO U IPOXOASIIEE Yepe3 BEPIIUHY), CEUCHHs
LWIMHIpa (TMapajjiesIbHO U IMEPHEeHIUKYISIPHO OCH), CEUEHHUSAX NIapa.
Pa3BépTKa LUIUHApPA U KOHYCA
IpakTuyeckoe 3ansitue Ne2(). Pemenue 3amau Ha BBIYHCICHHUE 2
IUIONIA/IM IOBEPXHOCTU TEJ BPALICHMUSL.
Tema 5.4 Coaep:xanue yueOHOTr0 MaTepHaJia 8
O0bempr u  miaomagu | O6beM npsAMoOyrosbHOro mapamienenuneaa. O6vem kybOa. OOBeMbI 6
MOBEPXHOCTEH TeJl npsiMOM Mpu3Mbl U nuiauHApa. O0beMbl mupaMuasl U KoHyca. O0bemM
niapa
[IpakTnueckoe 3ansitue Ne2l.  Pemenume 3amau Ha BbIYHCJIEHHUE 2
00bEMOB reoMeTpHYECKUX TeJl B MPO(ecCHOHAIBLHOM 1esiTeIbHOCTH
rpaguyeckoro au3aiHepa
Tema 5.5 Copepxxanue yuyeOHOIro MaTepuaJa 4
IIpumepsbl cummeTpuii B [lonatne o cuMMeTpuM B TpOCTpaHCTBE (LIEHTpajbHAsA, OcCeBasd, 2

npogeccun

3epKaybHas).
O060011eHre TPEeICTaBICHUH O IPABIILHBIX MHOTOTPAaHHHUKAX (TETpadap,
Ky0, OKTadIp, NOJAEKAd P, HKOCAIP).

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
IIK 1.1,
1K 4.1
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Ilpumepsl cuMMeTpuii B NPoPecCHOHATILHON  JIeATEJIbHOCTH
rpagu4eckKoro au3aiHepa

IIpakTnyeckoe 3ansaTue Ne2?2. Pemienue 3aga4 HA CMMMETPUIO 2 2 1

NPaBHJIBHBIX MHOTOTPAHHUKOB H CHMMETPHIO B MPO(ecCHOHAIBLHOT

JAeATeJIbHOCTH Tpadguueckoro nu3aiiHepa
Tema 5.6 Coaep:kaHue y4eOHOT0 MaTepHuaJia 4 2 0
MHoOrorpaHHMKH U TeJia OO6beMbl U IJIOUIA U IOBEPXHOCTH MHOTOTPAHHHUKOB U TEJl BPAIICHUS 2
BpauleHus. Pemenne IIpakTnyeckoe 3ansitue Ne 23. BpIoJHEHHE KOHTPOJBHON pabOTHI 2 2
3ajaad4. «MHOrorpaHHUKM W Tejla BpalleHHs. Beruucienwe 1uiomanein

MOBEPXHOCTEH 1 0OHEMOB Te»
3adeTHOE 3aHATHE 110 IIpakTuyeckoe 3ansiTue Ne 24, BpINOJHEHHE 3a4CTHBIX 3aJIaHUK TI0 2 2 0
pasaeaam 1-5 pasznenam 1-5.
Pa3pnen 6. Crenenn u kopHu. CTeneHHasi, NOKa3areJbHas U Jorapupmudeckass QyHKIHHU 42 16 2 OK 01,
Tema 6.1 Coaep:xanue yueOHOIro MaTepHaJia 4 2 0 OK 02,
Crenennass ¢yHkuus, ee | [loHATHE KOPHS n-O¥ CTENCHU U3 ACUCTBUTEIBHOTO yKcia. OyHKIMH y = 2 OK 03,
CBOICTBA. Vx  mx ceoiictBa u rpaduku. CBoiicTBA KOpHS N-Oif CTENEHH. OK 04,
IpeoGpasoBanue ITpeoOpa3oBaHue UPPALIMOHAIBHBIX BhIPAYKEHHH OK 05,
BBIDA:KEHUIl ¢ KOPHAMM N- | [[pakTudeckoe 3aHsTHe Ne25.  IIpeoGpa3oBanHue MpPPaIMOHATBHBIX 2 2 OK 06,
0i1 CTeneHn BBIP@KEHHIL. OK 07,
Tema 6.2 Conep:xanue yueOHOTo MaTepHaJia 4 2 0 TNK 1.1,
CpoiictBa  cremenn ¢ | [ToHATHE cTeneHy ¢ pallMOHAIbHBIM NoKa3arenaeM. CTeneHHble QyHKIINY, 2 1K 4.1
PALHOHAJIBLHBIM U | UX CBOWCTBA M rpaduKu
AefiCTBUTEIbHBIM IIpakTnueckoe 3ansaTHe Ne26. IloctpoeHue rpaduKoB CTEMEHHBIX 2 2
MoKa3aTeJAMu GyHKIMA.
Tema 6.3 ConeprxaHue y4e0HOro MaTepuasa 6 2 0
Pemenne PaBHOCHUIIBHOCTD HPPAIIMOHAJIBHBIX YpaBHEHHH. MeTo1bl X pelIeHHs 4
HPPaLMOHAIBHBIX IIpakTuyeckoe 3ansaTue Ne27. Pemienne nppanvoHaTIbHBIX ypaBHEHUH. 2 2
YpaBHeHMii
Tema 6.4 ConeprxkaHue y4e0HOro MaTepuasa 8 2 0
IMoxazarenbHas pynkuus, | CreneHb ¢ NPOU3BOJIbHBIM ACHCTBUTENbHBIM MOKa3aTeneM. OnpeaeneHue 6

ee cBoiicTBAa.

MoKa3aTeIbHOW (DYHKIIMM W €€ CBOMCTBA. 3HAKOMCTBO C NMPUMEHEHHEM
nokaszarenabHOl QyHkimu. PemeHume mnoka3aTe/ibHBIX YpaBHEHMil
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IMoka3aTenbHbIE
YPaBHeHHS U HEPABEHCTBA

MeETO/IOM YPABHUBAHMS MOKa3aTejeidl, MeTOJIOM BBeIeHHUS HOBOW
nepeMeHHoM, (yHKIUMOHANBHO-TpauueckuM MeToaoM. PemeHue
MOKa3aTeJIbHBIX HEPABCHCTB

IpakTnyeckoe 3ansaTue Ne28. PeiieHue nokazaTeabHbIX YpaBHEHUN 2
Y HEPaBEHCTB.

Tema 6.5 Conep:kaHnue y4eOHOT0 MaTepHuaJia 6

Jlorapugm uncia. Jlorapudpm 4YHUCIIa. CaoiicTBa JIorapu(pmos. Onepanus 4

CsoiicTBa Jorapugmos Jorapu(pMmupoBaHus
IIpakTuyeckoe 3ansitue Ne29. Pemienue mpumMepoB Ha CBOMCTBa 2
J0orapu(MoB.

Tema 6.6 Coaep:xanue yue0HOro MaTepHaJia 8

Jlorapudgmmnueckas Jlorapudmuueckas GbyHKIMSA u ee CBOICTBA. [lonsTue 6

¢ynkuusa, ee CBOMcCTBA. | Jorapugmuueckoro ypaBHeHus. Omnepanus HOTEeHIMpoBaHUsA. Tpu

Jlorapudmuueckue OCHOBHBIX  METOJa  pElIEHUs  JIOTApUPMHUYECKUX  ypaBHEHHIl:

YPABHCHHS, HEPABEHCTBA | QYHKIMOHAIBbHO-TpAPUUECKUd,  METOJ  MOTCHIMPOBAHHUS,  METOJ
BBEJICHUSI HOBOI nepeMeHHoH. Jlorapupmuaeckne HepaBeHCTBA
IIpakTnueckoe 3ansaTue Ne30. Pemienue gorapupmMuueckux ypaBHeHUH 2
Y HEPaBEHCTB.

Tema 6.7 Copepxanue yueOHOro MaTepuasa 4

Jlorapudmbl B npupoae u | [Ipumenenue norapugpma. Jlorapudmuueckas cnupans B npupone. Ee 2

TeXHHKe MaTeMaTHYeCKHUe CBOMCTBA. JKOHOMUYECKUE PACYEThI ¢ IPUMeHeHneM
MOKAa3aTeJbHO W JorapupMuyecko  (PyHKUHH B
Nnpo(ecCHOHATBLHON AeITeJIbHOCTH rpadguyeckoro au3anHepa
[TpakTnyeckoe 3ansatue Ne31. Pemenue 3agau «J/lorapupmuyeckas 2
cnupaji B Hpupoae U B MNpodeccHOHATbHON /1eATeIbHOCTH
rpaguyeckoro au3zaiinepa. Ee maremMarnyeckue CBOMCTBA)

Tema 6.8 Copepxxanue yuyeOHOIro MaTepuaJa 2

CrenenHnas, CrenenHasi, mokaszaTenbHas M Jorapudmuyeckas ¢yHkuuu. Perienue

MmoKasaTejJbHast M | ypaBHEHUHU

Jorapudpmuyeckas IIpakTnyeckoe 3ansitue Ne32.  BrIonHEHHE KOHTPOJIBHOM pabOTHI 2

¢pynxnun. Pemenue 3aaau.

«Crennenn u kopHHU. CTemneHHasl, MoKa3aTeiabHas M Jiorapupmudeckas
byHKITII
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Pa3nes 7. DieMeHTHI TEOPHH BEPOSITHOCTEH H MaTEeMATHYECKOH CTATHCTHKHU 26 12
Tema 7.1 Coaep:xkaHue y4eOHOT0 MaTepHaJia 6 2
CoObITHE, BepOATHOCTHL | COBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI 4
coOpiTusi. CiloskeHHMe M | COOBITUH. YCIIOBHAS BEPOSTHOCTh. 3aBUCUMbIE 1 HE3aBUCUMbBIE COOBITHS.
YMHOKeHHe BeposATHOCTel | TeopeMbl 0 BEpOSTHOCTH IPOU3BEACHUS COOBITUI
IlpakTuyeckoe 3ansTHe Ne33. Pemenue 3amady Ha  CIIOKEHHE U 2 2
YMHOKEHHE BEPOSTHOCTEN
Tema 7.2 Coaep:xanue yueOHOTro MaTepHaJia 6 2
BepositHOoCTB B | OTHOCUTENbHAS dYacTOTa COOBITUS, CBOWCTBO €€ YCTOHYMBOCTH. 4
npogecCHOHAIBHBIX Craructuueckoe orpeneneHue BeposATHOCTU. OIlleHKa BEpPOSITHOCTH
3ajgadax COOBITHUS
IIpakTnyeckoe 3ansitue Ne34. PemieHue 3a7ay Ha BEPOSTHOCTh B 2 2
npodecCHOHATIBHBIX 3aJauax.
Tema 7.3 Coaep:xanue yueOHOIro MaTepHaJia 6 2
JAuckpernas caydaiiHas | Buasl cnywaiineix BenuuuH. OrmnpeneneHue AUCKPETHOW CllydaifHOM 4
BeJIMYHHA, 3aKO0H ee | BeJINYMHBL. 3aKOH paclpeesIeHNs AUCKPETHOM ciay4aiiHO! BennynHbl. Ee
pacnpeneaeHus YHCIIOBbIE XaPaKTEPUCTUKH
IIpakTuyeckoe 3ansitue Ne35. Penienue 3aa4 Ha 3aKOH pacrpeaeeHus 2 2
JUCKPETHOM CIIy4ailHOM BEJIMYUHBI.
Tema 7.4 Coaep:xanue yueOHOTr0 MaTepHaJia 2 2
3agaun  Mmaremarudeckoil | [leppuunas  oOpaboTka  CTaTHCTHYECKUX  JAHHBIX.  YWCIOBBIE
CTATHUCTUKH. XapakTepUCTUKH  (cpeaHee apudmeTHyeckoe, MeIuaHa, pasMmax,
mucnepcusi). Pabota ¢ Tabnunamu, rpadukamu, 1uarpaMmmam.
Pabota ¢ Tabmunamu, rpapukamu, JuarpaMMamMi B IpoQeccuoHaIbHON
chepe.
IIpakTunueckoe 3anusitue Ne36. Pemenue 3agauy  Ha cpeaHee 2 2
apugMeTHYecKoe, MeIHaHa, pa3max, aucnepcus B
npodeccHoOHATIBLHOM AesITEILHOCTH TPau4YeCKoro nu3anHepa
Tema 7.5 Coaep:xaHue yueOHOTr0 MaTepHaJia 4 2
JJIeMEHTBI Teopuu | Buasl coObITuii, BEpOSATHOCTH COObITHHA. Cllo)K€HHE M YMHOXEHHE 2
BEpPOSITHOCTEM M | BepoATHOCTeN. JluckpeTHas  ciy4ailHas  BEJIMYMHA, 3aKOH €€

pacnpeaciiCHus. 32[,[[3‘-11/1 MaTeMaTHUYE€CKON CTaTHUCTHKH.

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07,
IIK 1.1,
1K 4.1
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MaTeMaTH4YeCKOH IIpakTnyeckoe 3ansitue Ne37. Beinonnenne KOHTPOIBHOM pabOTHl 110 2 2
CTATHUCTUKHU TeMe «DJIEMEHTBI TEOPUH BEPOATHOCTEW U MATEMAaTUYECKOW CTATUCTUKHY
3ayeTHOe 3aHATHE 1O IpakTuyeckoe 3ansitue Ne38. BrinosiHeHHE 3a4€THBIX 3aJaHUIl 1O 2 2 0
pasaenam 6-7 paszenam 6-7.
IIpomexyTounas arrecranus (JK3amMeH) 6
Bcero | 232 76 22
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3. YCJIIOBUsI PEAIN3AIINU ITPOT'PAMMBI YUYEBHOU JUCHHUIIINHBI
«MATEMATHUKA)»

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanuzanus nporpaMMel JUCUUIUIMHEL TPEOYeT HaTHUUS y4eOHOro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- IOCaI0YHbIE MECTA 110 KOJINYECTBY 00yUJaroIuXCs;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3a1aHUS U1 KOHTPOJIBHBIX padoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepualIbl YK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEpCOHAJILHBII KOMITBIOTEP C JIMIIEH3MOHHBIM IIPOrPaMMHBIM 00€CIIedYeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopManimoHHoe odecneyeHne peain3alui NporpaMmmbl
OcHoBHasi IMTEepaTypa

1. MaremaTtuka : y4eOHHK JUIsI CTYACHTOB YUpPEKACHHN cpel. mpod. obpaszoBanus : M.I.
bammakoB. — 5-e uzj., crep.— M. : U3gaTenbcekuii neHTp «Akagemus», 2025

2. Maremartuka. 3amagHuK : y4e0. MmocoOue s CTYACHTOB YUPSKIECHUH cpen. mpod.
obpazoBanus : M.U. bammakoB. — 5-¢ usnm., crep.— M. : M3gaTenbckuid LEHTP
«Axagemusa», 2025

3. Maremaruka: Kaura mist npernogasarens : M. bammakoB. — M. : M3naTenbckuii EHTP
«Axagemusy, 2024

JonoJiHUTeIbHbIE HCTOYHUKH
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIVIMHBI <cMATEMATHUKA»

KOHTpOJIb H OICHKA

pE3yJIbTaTOB

OCBOCHUA

IperoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.
OneHka JMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BceX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OlieHKa TOCTUKEHUST MEemanpeoMemHusiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OEeHNBACTCS JOCTH)KEHHE KOMMYHUKATUBHBIX M PETrYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

IUCIUTILINHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbPHOCTHU HH(bOpMaHHOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

(GbyHKIUS, TPOU3BOAHAS, IEPBOOOpA3Has,
OIpeJIeIEHHbI MHTErpall; yMEHUE
HaXOJUTb NPOU3BOAHBIC 3JICMCHTAPHBIX
(byHKIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHalibl; HCCIEI0BATh B MPOCTEUIINX
ciryyasx (PyHKIIMM Ha MOHOTOHHOCT,
HaxXxoauThb HauOOJIbIINE U HAUMEHBIIINE
3Ha4eHUs1 QYHKUIUN; CTPOUTH rpaduku
MHOTOYJICHOB C HCITOJIb30BaHHEM
afrapara MaTeMaTHYeCKOro aHaIu3a,;
IIPUMEHSATH IIPOU3BOAHYIO IIPU PELICHUU
3aJ1a4y Ha JBM)KEHUE; peliaTh MPaKTHKO-

€ yueToM KOHTPOJISI M OLIEeHKH
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANIPABJEHHOCTH
IIP 01. Bnamenune meromamMu OK 01 - OK 07, VYcrHblii onpoc
JI0KA3aTeJIbCTB, AITOPUTMAMU PEIICHUS K 1.1, 11K 4.1 MaremaTuyecKuii TUKTaHT
3a/a4; ymeHue GopMyaupoBaTh NnnuBuayanbHas
olpezieNIeHuUs, aKCUOMBI U TEOPEMBI, caMmocTosiTenbHast pabora
MIPUMEHSITh UX, IPOBOIUTH [IpakTuueckue paboThI
JI0Ka3aTeJIbHbBIE PACCYKACHUS B XOJ1€ KonrponsHas pabora
pelieHus 3a1auy; DK3aMeH
I1P 02. VYmeHue onepupoBaTh OK 01 - OK 07, YcTHbIN onpoc
MOHATHUSMHM: CTETICHb YHCIIA, JIOTapU(pM K 1.1, [IK 4.1 MaremaTuyecKuid TUKTaHT
YKCJIa; YMEHUE BBINOIHATH BHIYMCICHUE NunuBuayanbHas
3HaYEHUH U MPeoOpa3oBaHUS camocTosTenbHas padboTa
BBIPA)KEHM CO CTEIIEHSAMHU U [IpakTuueckue padboTh
norapudmamu, Mpeodpa3oBaHUs JPOOHO- KonTponbnas pabota
paIMOHaJIbHBIX BBIPAXKEHUH; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 07, YceTHBII onpoc
MIOHATHSIMH: PALIMOHAJIBHBIE, IIK 1.1, IIK 4.1 MareMaTU4eCKU JUKTAHT
HppaLMOHATIbHBIE, I0Ka3aTEIbHBIE, NunuBuayanbHas
CTENEHHbIE, JorapuPMUUECKHE, camocTosTeNnbHas padoTa
TPUTOHOMETPUYECKUE YPABHEHUS U [IpakTuyeckue paboThI
HEPAaBEHCTBA, UX CUCTEMBI; KonTponbnas padota
DK3aMeH
I1P 04. Ymenue onepupoBath OK 01 - OK 07, YcTHBIN onpoc
MOHATUAMU: (PYHKIUS, HEMPEPbIBHAS K 1.1, IIK 4.1 MareMaTH4ecKuil JTUKTAaHT

NupuBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue paboThI
KonTponbnas pabota
OK3aMeH
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OpPHEHTUPOBAHHBIC 3a]1a4l Ha
HauOoJIbIINE U HAUMEHbIINE 3HAYCHHUS,
Ha HaXO0)KJIEHUE IyTH, CKOPOCTU U
YCKOPEHUs;

I1P 05. VYmeHue onepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (YHKIIHS, IIK 1.1, IIK 4.1 Matematuyeckuii TUKTAHT
nokaszarenabHast (QyHKIHS, CTeTIeHHAs NnnuBunyanbHas
dbyHkums, morapudmudeckas GyHKINS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETpHUYECKUE (PYHKIUH, [IpakTuueckue paboThI
oOparHble PYHKIIMH;, YMEHUE CTPOUTH KounTponbhas pabota
rpaduKy U3y4eHHBIX (QYHKINH, OK3aMeH

UCIOJIb30BaTh TpaduKU MPU U3yUCHUH

IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU

pEILIeHNH 3aa4 U3 IPYTUX y4eOHbIX

IIPEIMETOB U 3a/1a4 U3 peajbHON KU3HU;

BBIpaXaTh GOpMyJaMHu 3aBUCUMOCTHU

MEX/y BEJIMYNHAMU;

[P 06. VYMeHue pemarb TEKCTOBBIE OK 01 -OK 07, VYerHbll onpoc

3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE HA K 1.1, IIK 4.1 MaremaTuyecKuii TUKTaHT
MIPOLIEHTHI, JOJHM U YacTH, Ha JIBI)KEHUE, NunuBuayanbHas
paboTy, CTOUMOCTh TOBAPOB U yCIYT, camocTosITelIbHas paboTa
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBJICHUS [IpakTuueckue paboThI
JMYHBIMU M CEMEHHBIME (PUHAHCAMMN ), KonrponsHas pabora
COCTaBJISITh BBIPAKCHUSI, yPABHEHUS, DKk3amMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO

3aJla4uM, UCCIIE0BATh MOTYYCHHOE

pellIeHre U OLIEHUBATh

MIPaBIONO0I00HOCTh PE3yIbTATOB;

I1P 07. YMmenue onepupoBarhb OK 01 - OK 07, YcTHbIN onpoc
MOHATHSIMH: CpeiHee apuMeTHuIecKoe, K 1.1, 11K 4.1 MaremaTuuecKui JTUKTaHT
MearaHa, HauooJIbllee U HauMEHbIlIee NunuBunyanpHas
3HAYEHMs, pa3max, JUCIepcus, camocTosTenbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue paboThI
Habopa; yMEHUE U3BJICKaTh, KonTponbnas pabota
WHTEPIPETUPOBATH UHPOPMAIIUIO, DK3amMeH
MpPeJICTaBICHHYIO B TaONMUIaX, HA

auarpammax, rpagukax, OTpaxaronryro

CBOMCTBA peabHbIX IPOLIECCOB U

SIBJICHU; TIPEJICTABIATh MH(POPMAIIHIO C

MTOMOIIIBIO TAOIUI] ¥ TUATpamMM;

UCCIIEI0BaTh CTAaTUCTUYECKHE TaHHbIE, B

TOM YHCJIE€ C TPUMEHEHHEM TpadudecKuX

METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

IIP 08. VYmMeHue onepupoBaTh OK 01 - OK 07, YceTHBIT onpoc
MOHSTUSIMH: CITyYalHbBINA OMBIT U IIK 1.1, IIK 4.1 Maremaruyeckuii TUKTAHT

ciryyaitHoe coObITHE, BEpPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIUUCIISATH BEPOSITHOCTB C
WCTIOJIh30BaHUEM TpahUIECKUX METOJIOB;
PUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEN,
KOMOMHATOpHbIE (haKThl U (HOPMYIIBI IPU

NunuBunyanbHas
camocTosTeNnbHas padboTa
[IpakTuueckue paboThI
KonTponbhas pabota
DK3aMeH
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pELIEeHNN 3a1a4; OLIEHUBAaTh BEPOSITHOCTU
peanbHbIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHbIMH BEJIMYMHAMM; YMEHHE
IIPUBOJUTH IIPUMEPBI IIPOSIBICHMUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U
OOI1IECTBEHHBIX SIBJICHUSX;

I1P 09. Ymenue onepupoBath OK 01 - OK 07, YcTHBIN onpoc

MOHSTUSIMU: TOYKA, TPsIMasi, IIIOCKOCTb, IIK 1.1, IIK 4.1 MareMaTU4eCKUi JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKpELIMBAOIINECS NPSIMBbIE, camocTosTeNnbHas padboTa

[apaJuIeIbHOCTD U NEPIIEHIUKYIISIPHOCTD [IpakTnueckue padboThI

MPSAMBIX U INIOCKOCTEH, YTOJl MEXIY KonTponbhas pabota

MPSIMBIMU, YIOJI MEKY IIPSIMON U DK3amMeH

IIJIOCKOCTBIO, YTOJI MEK]y INIOCKOCTSIMH,

paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,

paccTostHue MEXAy IMPsIMbIMU,

paccTosiHuE MEX]y IJIOCKOCTAMU;

YMEHUE UCIO0JIb30BATh IIPU PELICHUU

3aJa4 U3y4eHHbIE (DAKThI U TEOPEMBI

IJIJAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

P 10. YMeHue onepupoBarhb OK 01 -OK 07, VYerHbIl onpoc

MOHATUSIMH: MHOTOTPAHHUK, CEYEHHE IIK 1.1, IIK 4.1 MareMaTU4eCKHUM JUKTAHT

MHOTOTpaHHUKa, KyO, Mapalielenurne, NunuBuayanbHas

IpU3Ma, UpaMuJIa, ¢durypa u caMmocTosiTenbHast pabora

MIOBEPXHOCTh  BpalEHUs,  LUJIUHAP, [IpakTuueckue paboTh

KOHYC, mmiap, cdepa, cedyeHus (Gurypsl KonrponsHas pabora

BpalleHUsl, IJIOCKOCTb,  KacaroIascs DK3aMeH

ceprl, NHUIMHIPA, KOHYCA, IUIOMIAIb

MOBEPXHOCTU  MHUPAMHIBI,  MPHU3MBIL,

KOHyCa, IIWIMHIpA, IUIOMAAb CQepsl,

o0beM KyOa, IPSIMOYTOJIBHOTO

napajuiefienuneaa, Mupamubl, MPU3MBI,

LWIMHIpAa, KOHyca, 1Iapa; YMEHHE

n300paxarhb MHOTOTpaHHUKHU u

MIOBEPXHOCTU BPALLEHUS, UX CEYECHUS OT

PyKH, C  TIOMOIIbIO  YEpPTEKHBIX

UHCTPYMEHTOB M JJIEKTPOHHBIX CPENCTB;

YMEHHE pacrno3HaBaTh CHUMMETPUIO B

IIPOCTPAHCTBE; YMEHHME paclO3HaBaTh

IIpaBWJIbHbIE MHOTOIPAHHUKH;

P 11. YMeHue onepupoBarb OK 01 - OK 07, YcTHBIT onpoc

MOHATUSAMMU: JABUKECHHUE B IPOCTPAHCTBE, K 1.1, IIK 4.1 MareMaTn4ecKuil TUKTaHT

nojo0Hble  (UIYpHl B HPOCTPAHCTBE; NunuBuayanbHas

WCIIOJIb30BaTh  OTHOUIEHHE  IUIOLIAAeH camocTosTeNnbHas padboTa

MOBEPXHOCTE U O00BEMOB MOJ0OHBIX [IpakTuyeckue paboThI

¢buryp npu peuieHuu 3aaay; KonTponbhas pabota
DK3aMeH

[P 12. YMeHue  BBIYUCIATH OK 01 —OK 07, VYcrHbIil onpoc

reOMeTpUYECKUe  BENWYHMHBI  (JAJMHA, IIK 1.1, IIK 4.1 Maremarudeckuii JUKTaHT

yroi, IJow@ab, o00beM, IJIOLAAb NnnuBuayanbHast

CaMOCTOATCJIbHaA pa60Ta
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HOBerHOCTI/I), HCIOJIb3YA HU3YYCHHBIC
(hOopMyYJITBI 1 METO/IHI,

[IpakTuyeckue paboThI
KontponbHas padota
OK3aMeH

P 13. YMeHue onepupoBath OK 01 —OK 07, VYcerHblii onpoc
MOHATUAMM: IPAMOYTOJIbHAs CUCTEMA K 1.1, IIK 4.1 MareMaTHu4ecKuil JTUKTaHT
KOOpJUHAT, KOOPAUHATHI TOYKH, BEKTOD, NunuBuayanbHas
KOOPJAMHATHI BEKTOpa, CKaJISIpHOE caMmocTosiTenbHas pabora
MIPOU3BE/ICHNE, YIOJ MEXIY BEKTOpamH, [IpakTuueckue paboThI
CyMMa BEKTOpPOB, ITPOU3BEICHUE BEKTOPA KonrponsHas pabora

Ha YWCJIO; HAaXOAWTh C IOMOIIBIO DK3amMeH

M3y4YEHHBIX dhopmyn KOOPIUHATHI

CepelHbl OTPE3Ka, PACCTOSHUE MEXIY

JIBYMSI TOUKaMU;

[P 14. YMeHwue BbIOUPATH MOIXOIAITUI OK 01 —0OK 07, VYcerHblii onpoc
W3YYECHHBIN METOJ JJIsl PELICHUS 3a7auH, K 1.1, IIK 4.1 MaremaTuyecKuid TUKTAHT

pacro3HaBaTh MaTeMaTu4yeckue (hakThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B HUCKYCCTBE;
yMeHue IIPUBOJUTH IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUN POCCUMCKON
Y MHPOBOM MaTeMaTU4EeCKOM HAYKH.

NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH




