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PabGouast mporpamma y4eOHOW AuCHUIUTMHBI «MareMatuka» pa3padoTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Munnpocsemenuss Poccun ot 18.05.2023 No 371 (akTyanpHas penakiusi), pacrlopsKEHUs
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
npernoaaBaHus 00meo0pa3oBaTeIbHON AUCIUILIMHBL «Maremarukay W TpUMEpHOW paboueit
nporpaMMel  0011e00pa3oBaTeNbHON AUCUUILIMHBL «MaremaTuka» s TpodeCCHOHATbHBIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocyIapcTBeHHOro oopa3oBarensHOro crapaapta (manee — ®I'OC) mo crienmanpHOcTH 42.02.02

«M3parenbckoe Aeno»  YTBEPXKACHHOro MpukazoM Munnpocsemenus Poccun No 854 or
14.12.2023 .

Opranuzanus-pa3padorunk: Cankr-IlerepOyprckoe rocyqapcTBeHHOE 010 KETHOE
npodeccuoHalibHOE 00pa3oBaTeNbHOe yupexaeHue «Kommemk
aBTOMaTU3aluu IIPOU3BOACTBA.

[Iporpammy cocraBunia Tokapesa E.B., npenogasarens CII60 I'BITIOY «Komnemk aBToMaTuzanuu
IPOM3BOJICTBAY.

[Iporpamma paccmoTpeHa M onoOpeHa Ha 3acedaHuM paboueil rpymmbl, npoTokon Ne 8
ot 27.04.2026 1.
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4

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

1.1. MecTo y4eOHOI AUCHMILVINHBI B CTPYKTYpe o0pa3oBaTteabHoii nporpammsel CITIO

OoOmeobpa3oBarenbHas yueOHas AucuuIuInHA «MaTeMmaTuka» sBiseTcss 00s3aTenbHOM
4acThIO 00111e00pa30BaTEIHLHOIO IMKIIA OCHOBHOM 00pa30BaTeIbHOM MPOTrPaMMBbl B COOTBETCTBUU
¢ ®I'OC no cnenuansHocTH 42.02.02 «M30aTEIBCKOE IETTOM.

1.2. llesin 1 NJIaHUPYeMble pe3yJabTaThl OCBOCHHS YUeOHOH TUCIUIIMHBI

1.2.1. Hean y4eOHOH MUCHHUILUIMHBI B COOTBETCTBMHU ¢ coaep:xkannem DOII

COO

Copeprxanue nmporpaMMbl «MareMaTuka» HaIlpaBJICHO Ha JOCTH)KEHHE CJICTYIOIINX
LICJICH:

- (opmupoBaHMEe [EHTPATBHBIX MAaTEMaTUYECKHX MOHATUH (YUCIO, BEIMYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIHSA), O00ECIEeYNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTHUECKOTO 00Pa30BaHUsI 00YUArOIINXCS;

- MOjABEICHUE 00YYAOIINXCS HA JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aMOCBSI3U
MaTeMaTUKH M OKPYXKAIOLEro MHUpa, MOHMMaHWE MAaTeMAaTUKH KaK 4acTh OOIIed KyIbTyphI
YeJIOBCUCCTBA;

- DPa3BUTHE HUHTEIJICKTYyaJbHBIX M TBOPYECKHMX CIOCOOHOCTEH OO0y4aroumxcs,
H03HaBaTeJII)HOI71 AKTUBHOCTH, HCCJICAOBATCIbCKUX YMCHHfI, KpI/ITI/I‘-IHOCTI/I MBIIIJIICHUA, I/IHTepeca
K U3YYCHHUIO MAaTEMaTUKU;

- (dopmupoBanre (YHKIIMOHATHLHOW  MATEeMATHYECKOWM TPaMOTHOCTH:  YMCHHS
pacrno3HaBaTh MaTeMaTUYECKHE aCIEeKThl B PEAIbHBIX JKU3HEHHBIX CUTYallUAX U MpPU U3YUCHUU
JIpyrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYITHpPOBaTh
WX Ha S3bIKC MaTeMaTHMKH W CO37aBaTh MAaTEMaTUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTI/I‘IeCKI/If/'I aHHapaT 1A pemeHI/m HpaKTI/IKO-OpI/IeHTI/IpOBaHHI)IX 3aJa4, I/IHTepHpeTI/IpOBaTI)
Y OLIGHUBATh MOJy4YE€HHBIEC PE3YIbTATHI.



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. Bri6upatb crioco0sr
pemeHus 3ana4y
po¢eCCHOHATBHOM
JIeSITEIFHOCTH TIPUMEHHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp3oBath
COBPEMEHHBIE CPECTBA ITONCKA,
aHaJM3a ¥ MHTEPIIPETaluu
nHdopmanuu, u
nH(pOpMaLMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS 33124
po¢heCCHOHATBHOM
JIeSITEeNIbHOCTH;

OK 03. [TnanupoBats u
peaIn30BBIBaTH COOCTBEHHOE
npodeccruoHaIbHOE 1
JIMYHOCTHOE pa3BHUTHE,
MIPEATIPUHIMATEIBCKYTO
JIeSITENIEHOCTD B
npodeccroHabHOI chepe,
UCIIOJIb30BaTh 3HAHUS 110
NpaBOBOW M (hMHAHCOBOU
IPaMOTHOCTH B pa3JInuHbIX
KM3HEHHBIX CUTYalUsIX;

OK 04. DddexTnBHO
B3aUMO/IeHiCTBOBATh U paboTaTh B
KOJUIEKTHBE Y KOMaH/IE;

OK 05. OcymiecTBasATh yCTHYIO U
MTUCBMEHHYIO0 KOMMYHHKAIIMIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4EeTOM 0COOCHHOCTEH
COLIMAJIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.;

JIP 01. I'paxxiaHckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTB TPAXKIAHCKOH TTO3UIIMU
0o0yJaromerocst Kak akTHBHOTO H
OTBETCTBEHHOTO WICHA POCCHICKOTO
oOrmiecTBa, IPEICTABICHAE O MATEMaTHIECKUX
OCHOBaX (pYHKIIMOHHPOBAHHS PA3ITAIHBIX
CTPYKTYD, SIBJICHUH, IPOIIETYP TPAXKITAHCKOTO
o01iecTBa (BEIOOPHI, OMIPOCHI H APYTOE),
yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX
(GYHKIUAMYA M HA3HAYCHHUEM;

JIP 02. TTaTpuoTudeckoe BOCIUTaHUE:
c¢(hOpPMHUPOBAHHOCTH POCCUHCKOM
IpaXIaHCKON MICHTHYHOCTH, YBAKCHHUS K
MIPONIIOMY U HACTOSAIEMY POCCHHCKON
MaTeMAaTHKH, IECHHOCTHOE OTHOIIICHHE K
JOCTIDKEHHSIM POCCHUCKUX MAaTEMAaTHKOB U
poccuiicKoi MaTeMaTHYeCKOH ILIKOJIbI,
HCTIONB30BaHUE ATHX JTOCTHKCHUH B IPYTUX
HayKaxX, TEXHOJIOTHUSIX, chepax IKOHOMHUKH;
JIP 03. /lyxoBHO-HPaBCTBEHHOE BOCIIUTaHHE:!
OCO3HaHHE JyXOBHBIX LIEHHOCTEH
poccuiickoro Hapo/a, chopMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMSI, STHYECKOTO
MIOBE/ICHHSI, CBSI3aHHOT'O C IIPAKTUYECKUM
MIPUMEHEHUEM JTOCTH)KCHUH HAyKH U
JIeATENIbHOCTBIO YUE€HOT'0, OCO3HAHHE JINYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOHYHBOTO
Oysty1mero;

JIP 04. DcreTnueckoe BOCIUTAHUE:
ACTETHYECKOE OTHOILIEHHUE K MUPY, BKIIIOYast
JCTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHNH, PacCyKICHHUH,

MP 01. ChopmupoBanoch
M03HABATENbHBIE YHUBEPCAIIbHBIC
y4eOHbIe eicTBUA: 6a30BbIe
JIOTHYeCKHe eiiCTBHUS: BELIBILITE H
XapaKTepU30BaTh CYIICCTBEHHBIE
MIPU3HAKH MaTeMaTHIECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUN MEXIY
MOHATUAMH, (HOPMYITHPOBATH
ompejieNieHus] IOHATUH, YCTaHABINBATD
CYILLECTBEHHBIN NIPU3HAK
Kiaccu(UKaIUi, OCHOBAHUS JIJIS
0000LICHUS U CPABHEHHUSI, KDUTEPUH
MIPOBOJMMOI0 aHAJIN3a; BOCIIPUHUMATb,
(dhopMynIHpoBaTh U MPeoOpPa3OBEIBATH
CYXJICHUS: YTBEpAUTEILHBIC U
OTpHILATEIHBIC, CAMHUIHBIC, YACTHEBIC U
o01Ire, YCIOBHEIC, BEISBISATh
MaTeMaTHIECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M U IPOTUBOpEYHNS B (PaKTax,
JIAHHBIX, HAOTIOICHUSAX U
YTBEPIKICHUSX, [TPEJIaraTh KPUTSPUU
JUTSL BBISIBIICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIL; 1e]aTh BEIBOJBI C
WCTIOJI30BAaHUEM 3aKOHOB JIOTHKH,
JIeTyKTHUBHBIX U UHIAYKTUBHBIX
YMO3aKI4YEeHUH, YMO3aKIIIOUEHUH 110
AQHAJIOTUH; IPOBOJAUTH CAMOCTOSTEIBHO
JI0KA3aTebCTBA MATEMATHICCKIX
YTBEPKIECHUH (IIPSIMBIE U OT
MIPOTHBHOTO), BBICTPAUBATh
apryMEHTAIUIO, TPUBOAUTE IIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBHIBATH
cOOCTBEHHBIC CY>KIICHUS B BHIBOIBI;
BBIOMPATH CIIOCO0 pereHus yaeOHon

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

P 02. VYmenue onepupoBaTh NOHATUAMH:

CTENEHb YuCha, JiorapudM uucia; yMeHne
BBINOJIHATH BHIUYMCIICHUE 3HAYCHUHN U
npeoOpa30BaHMs BEIPAXKEHUH CO CTENCHAMU U
JorapupmMamu, npeodpazoBaHus APOOHO-
PpaIMOHAIBHBIX BEIPAXKEHUIT;

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

P 04. YMmenue onepupoBaTh MOHITHSIMHU:
(hyHKUWSA, HeTIpephIBHAS (YHKITHS,
MPOHU3BOHASL, IEPBOOOpa3Hasl, ONpeIeNeHHBII
UMHTETrpal; yMEHHE HaXOAUTh MPOU3BOIHBIE
9JIEMEHTAPHBIX (YHKLHUH, UCIIOIB3YS
CIIPAaBOYHBIC MAaTEPUAIIbI; HCCIEAOBATH B
NPOCTEUIINX ClTydasx QyHKIUH Ha
MOHOTOHHOCTb, HAXOJUTh HAaHOOJIBIINE U
HavMEHbIINE 3HaYEeHUs! (QyHKILHUI; 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 yCKOPEHHS;




OK 06. IIposiBiATE rpaxk1aHCKO-
MATPHOTUYECKYIO TO3HUIIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TPaAULHOHHBIX POCCUHCKHX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIE C
y4EeTOM TapMOHU3ALUH
MEKHALMOHATBHBIX 1
MEKPEIUTHO3HBIX OTHOIICHHH,
MIPUMEHATH CTaHAAPTHI
AHTUKOPPYIIIHOHHOTO
TIOBE/ICHHUS;

OK 07. CogelicTBOBaTh
COXpaHEHHIO OKpYIKaroIei
Cpenbl, pecypcocOepexeHuIo,
MIPUMEHSTH 3HaHHS 00
W3MEHEHHH KJIMMATa, IPUHIUIIBI
OepexKIIMBOT0 MPOU3BOJICTBA,

3¢ PEeKTHBHO 1EHCTBOBATH B
YpEe3BBIYAHHBIX CUTYaLUsX;

OK 08. Ucnonb30Batk cpescTBa
(bu3HIeCKOM KyIbTypBI JUIs
COXpaHEHHS U YKpPEeIUICHUS
3/I0pPOBBI B TIpoOLIECcce
po¢eCCHOHATBHOMN
JIeSITENIbHOCTH 11 OZJIepIKaAHHSI
HE0O0XOIUMOT0 YPOBHS
(U3MYECKOii IOArOTOBIEHHOCTH;
OK 09. ITose30BaThCs
npodeccuoHaIBLHOM
JIOKyMEHTaIen Ha
TOCY/IapCTBEHHOM H
WHOCTPAHHOM SI3bIKaXx.

MK 1.2. [IpoBoauTh aHanu3
LIEJIEBOM ayJTUTOPHH M U3ydaTh
cHpoc Ha pa3zpadaThiBaeMyo
U3/aTeNbCKYIO MPOAYKIIHIO.

BOCIIPUHUMYHMBOCTh K MATEMATUYECKUM
ACIIEKTaM Pa3InYHbIX BU/IOB HCKYCCTBA,;

JIP 05. ®usnyeckoe BOCIUTAHUE:
c¢(hOpMUPOBAHHOCTH YMCHHS TPUMCHSTh
MaTeMAaTHUYCCKUE 3HAHUS B HHTEPEcax
3I0POBOTO M O6€30MacHOro 00pasa KHU3HHU,
OTBETCTBCHHOC OTHOILICHHE K CBOEMY
3JI0POBBIO (370POBOE ITUTAHME,
cOaaHCUPOBAHHBIN PEIKUM 3aHITHIT U
OT/IbIXa, peryisipHas Gpusndeckas
aKTUBHOCTH), PU3MUECKOE
COBEPIICHCTBOBAHUE MPH 3aHATHAX
CHOPTHUBHO-03/I0POBUTEIBHON
JeSITeIIBHOCTRIO;

JIP 06. TpynoBoe BOCIIUTAaHUE:

TFOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH
TPYAOIIO0US, UHTEPEC K Pa3InIHbIM chepam
poheCCUOHATIBHOM e TeIbHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOU U ee
MPUIOKCHUSIMH, YMEHUE COBEPIIATH
OCO3HAHHEIH BEIOOp Oyayieit npodeccnu u
peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC
IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTHYeCKoOMy 00pa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUHU BCei
KU3HH, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B
PEUICHUU MMPAKTUICCKUX 3aJia4
MaTeMaTHYEeCKON HalpaBJICHHOCTHU;

JIP 07. DKoI0oTH4ecKoe BOCIIUTAHUE:
¢(hOpPMHUPOBAHHOCTH IKOJOTHYECKON
KYJIbTYPbI, IOHUMaHHUE BIUSHUS COL[HATBHO-
9KOHOMHYECKUX MPOIIECCOB HA COCTOSTHHE
MIPUPOIHOM U COLUATLHON CPEbI, OCO3HAHHE
rII00ANEHOTO XapaKTepa SKOJIOTHICCKAX
po0JIeM, OPUCHTAIIHS HAa PUMCHEHHE
MaTeMaTHYECKUX 3HAHUM JIUIS PELIeHHs 3a/1a4
B 00J1aCTH OKpY>KaloIeH cpepl,
TJIAaHUPOBAHUE TOCTYIIKOB U OLICHKU UX
BO3MOXXHBIX TIOCJIEJICTBUM JIJIs1 OKPY KaroIIeH
cpensl;

3a7a4d (CpPaBHUBATH HECKOIBKO
BapHaHTOB PEIICHUS, BEIOUPATH
HanOosee MOIXOSIIHHA C yYeTOM
CaMOCTOSITENILHO BBIJICJICHHBIX
KpUTepHEB); 0a30BbIe
HccTIel0BaTe/IbCKHe IeiiCTBUSA:
HCIOJIb30BaTh BOIMPOCHI KaK
HCCIIeIOBATENbCKUI HHCTPYMEHT
MI03HaHMS, (HOPMYIHNPOBATH BOIPOCHI,
(uKcHpyoLe TPOTUBOPEIHE,
npo0eMy, ycTaHaBINBaTh HICKOMOE 1
JaHHOE, (hOPMHPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIIHIO,
MHEHHE; IPOBOJUTH CAMOCTOSTEIILHO
CIUIAHUPOBAHHBIN dKCIIEPUMEHT,
HCCIIeIOBAaHHE IO YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BEKTa, SIBJICHUS, MIpoIiecca,
BBISIBJICHUIO 3aBHCUMOCTEH MEX Ty
00beKTaMu, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOSATENHHO (POPMYIUPOBATH
0000MIEHNS 1 BBIBOBI IO PE3yIbTaTaM
MIPOBEJICHHOTO HAOIIOICHNS,
HCCIIeIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TTOJTYIEHHBIX
Pe3ynbTaToB, BHIBOJAOB U 0000IIECHUIA,
MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE
npoIiecca, a Tak’Ke BBABUIaTh
HPEATIONIOKEHHUS O €0 Pa3BUTHH B
HOBBIX YCIIOBUSX; padoTa ¢
uH(opManmeii: BEIIBIATH 1eOUIATHI
nH}popManny, TaHHEIX, HEOOXOANMBIX
JUISL OTBETA Ha BOTIPOC U JUIS PEIICHHUS
3aJ1a4M; BBIOMPATh HHPOPMAIIHIO U3
HCTOYHHUKOB 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 IPOIIECCOB U 3aBUCUMOCTEH, PH
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,
JIOJI M 4acTH, Ha JIBIKEHUE, padoTy,
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
Ppe3yNbTaToB;

IIP 07. YMeHwue orepupoBaTh MOHITASIMU:
cpeznHee apu(MeTHIeCKoe, MEANaHa,
HauOoJbllIee 1 HAaMMEHbIIee 3HAUCHHS, pa3Max,
JHCIIEPCHs], CTAaHIAPTHOE OTKJIIOHEHHE
YHCJIOBOTO HAbOpa; yMEHHUE U3BICKATh,
UHTEPIPETUPOBATH HH(POPMAILIHIO,
NpeCTaBICHHYIO B TabnuIax, Ha JUarpaMmmax,
rpadukax, OTpaKarIIy0 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. VYmeHue onepupoBaTh HOHATHAMU:
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,
[IOHUMaHHUEe MaTeMaTUYeCKONW HayKu Kak
cepbl UeIIOBEUECKON JISSITENEHOCTH, STAIlOB
€€ pa3BUTHA U 3HAUUMOCTH ISl Pa3BUTHUSL
LIUBWIN3AIIY, 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(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

MP 02. CdopmupoBanbl  yMeHHs
KOMMYHHUKaTHBHBIX YHUBEPCaJIbHBIX
y4eOHBIX JeiicTBuil: 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 X0le 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
KOppeKkTHOH  dopme  (dhopMyIHpoBaTh
pasHoTIacHs, CBOU BO3PaKEHHUS;
MIPEACTAaBISITE  PE3YNbTaThl  PEIICHHS
3aJia4M, HSKCIIEPUMEHTA, HCCIIEIOBAHUs,
NPOEKTa, CaMOCTOATENBHO BBIOMPATH
(dbopMaT BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAINH u ocobeHHOCTEH
ayJAUTOPHUH; COBMeECTHasI
AesITeJIbHOCTD: TTOHNUMATh u
HCIIONIb30BATh NperMYIIEeCTBa
KOMaH/IHOW M WHAWBUAYaJbHOH paboThI
Ipu  pemeHud  y4eOHBIX  3ajad,
MIPUHUMATh LeNb COBMECTHOH
JIeATEeIHOCTH, IUIAHUPOBATh
OpPTraHU3aIlMI0  COBMECTHOW  paboTHI,
pacupenenarsb BHJIbI pabor,

JIOrOBapHUBaThCs, 00CYkKAaTh MPOLECC U
pe3ynbpTar paboThl, 0000IIaTh MHEHHUS

KOMOWHATOPHBIE (DaKTHI U POPMYIIEI IIPH
pEIICHUH 33/1a4; 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, NpsIMas, TNIOCKOCTb, IPOCTPAHCTRO,
JBYTPaHHBIH yroj, CKPEIUBAIOLIHECS MIPSIMBIC,
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; YMEHHUE
UCIIOJIB30BATh MIPU PELICHNH 33124 U3y4YeHHbIe
(axThl U TEOPEMBI INITAHUMETPHH; YMEHUE
OLICHHBATbh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MUpa;

P 10. Ymenue onepupoBaTh NOHATUAMH:
MHOTOTPaHHHK, CEYeHIe MHOTOTpPaHHUKa, KyO,
TapaJuleNienuIes, Mpu3Ma, MUpamMuaa, Gurypa u
TIOBEPXHOCTH BPAIEHNU, IIMIMHIP, KOHYC, IIap,
cdepa, cedenust GUrypsl BpameHus, IIOCKOCTh,
Kacaromiascst chepsl, IINHIPA, KOHYyCa,
TUTOIA/1b TOBEPXHOCTH MUPAMUABI, TPU3MBI,
KOHYcCa, MIHHIpPA, IUIoajb chepsl, 00beM
Ky0a, IPsIMOYTOJIFHOTO MapaJuIeenumesna,
HMUPaMHUJIBL, TPU3MBL, IIWIMHIPA, 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 MHOTOIPDAHHHKH;
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; y4aCTBOBaTh 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
KauecTBO CBOEro BKjiIaJa B 0O
MPOIYKT o KpUTEPHUSIM,
chopMyITHPOBaHHBIM Yy4aCTHUKaMHU
B3aMMOJCHCTBHA.

MP 03. CdhopmupoBaHOCTD
PETYISATHBHBIX YHUBEPCANBHBIX YI€OHBIX
JIehcTBHIL: caMoopraHmM3anus:
COCTaBIISITh IUIAH, QJITOPUTM PEIICHHS
3aJaud, BBIOMpATh CIOCOO pemeHus ¢
y4eTOM  HMEIOIUXCSI  PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTUPOBaTh M  KOPPEKTHUPOBATh
BApUAHTBl PELIEHUH € y4YeToM HOBOM
HHPOPMALIUN; CAMOKOHTPOJIb: BIAICThH
HaBBIKAMH ITO3HABATEIBHON pediiekcun
KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUMI
U MBICIHUTEIbHBIX  IPOLECCOB,  HX
Ppe3yNnbTaToB, BJIAACTH criocobamu
CaMOTIPOBEPKH, CAMOKOHTPOJISI ITpoliecca
U pe3ysbTaTa pelieHus MaTeMaTHIeCKON
3aj1a4H; MpeIBUIETh TPYJIHOCTH,
KOTOpbIE ~ MOTYT  BO3HUKHYTh  MPH
pelieHny 3aJ1a4i, BHOCUTh KOPPEKTUBHI B
IesTCIPHOCTh HAa  OCHOBE  HOBBIX
00CTOATENLCTB, [JAHHBIX, HAWIEHHBIX
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
BEJIMYUHBI (IJTMHA, YTOJ, IUIOIAAb, 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 MOJICNH B IPUPOAHBIX U
OOILECTBEHHBIX SIBJICHUSAX, B HICKYCCTBE; yMEHHE
HIPUBOIUTH IPUMEPHI MAaTEMaTHYECKHIX
OTKPBITHI pOCCUHCKON U MUPOBOM
MaTeMaTHIecKOi HayKH.




. CTPYKTYPA U COJAEP)KAHUE YYEGHOU JUCIHUATLIAHBI «<MATEMATHUKA»

2.1 O0beM yueOHOM AMCUMILIMHBI M BUAbI Y4eOHOH padoThl

Buna yueOHoii padoThI O0bem B yacax

O061beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHO# TUCHUTITIMHBI 232
BT. 4.:

1. OcHoBHoOe cofep:kaHue 200
BT. U.:

TEOpETHYECKOe 00yUueHne 150
NPAaKTUYECKUE 3aHATHS 50
2. IIpodeccnoHalibHO-OPUEHTHPOBAHHOE COJEPKAHIE 26

(comeprxkaHue NPUKJIATHOTO MOTYJIS)

BT. U.:
TEeOopeTu4ecKoe o0yuyeHue 0
MPaKTUYECKHUE 3aHATUS 26

[TpomexyTouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTnyeckuii IVIaH U co/iep:KaHNe y4eOHOH AU CHMIIIMHBI

IIPOLICHTHI

HaumeHoBaHue pa3jiesioB u Conep:kanue yueOHOro MaTepuasia (OCHOBHOE U O0bem yacoB dopmupy
TeM npogdeccuoHaAILHO-OPUEHTHPOBAHHOE), MPAKTHYECKHE 3aHATHSA Bcero | Ilpaktuu | IIpodeccuona eMble
€cKue JIBHO- KOMIIeTeH
3aHITHSI | OPUEHTHUPOBA uu
HHOE
coJiepyKaHue
1 2 3 4 5 6
Pa3nea 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20 10 8 OK 01,
Tema 1.1 Coaep:xanue yue0HOro MaTepHaJia 2 0 0 OK 02,
Heab n 3anaun ba3oBble 3HaHUSA U yMEHMSI 110 MaTeMaTUKE B MPO(ECCHOHAIBHON U B 2 OK 03,
MATeMaTHKHU NPH MOBCE/IHEBHOM J1€ATEIHHOCTH. OK 04,
OCBOEHHH CNIENHAJTBLHOCTH OK 05,
OK 06,
Tema 1.2 Coaep:xanue yueOHOTro MaTepHaJia 4 2 2 OK 07,
UYucna w  BbIYMCIeHHd. | JleficTBUS HaJ TMOJOXKHUTENBHBIMH W OTPHUIATETBHBIMU YHCIAMHU, C 2 OK 08,
BoipaxeHnus U | OOBIKHOBEHHBIMH U JICCATUIHBIMHU JPOOSIMH. OK 09,
npeodpa3oBaHus IpakTnyeckoe 3ansTue Nel 2 2 2 K 1.2
Pemenue 3a1a4 ¢ npuMeHeHueM Apo0deii, ypaBHeHUi, HEPABEHCTB U
OCHOBHBIX aeiicTBUM apupmMeTHKH 7 anreopnl B
npogeccHOHATBHONH /1eATEJbHOCTH CHENHATNCTA U3IATEeIbCKOI0
aenaa
Tema 1.3. Conep:xanue yueOHOTro MaTepHuaJia 4 2 2
I'eomerpust Ha miIockocTH | Buasl miockux GUryp U UX MIOMAAb 2
IpakTuyeckoe 3ansaTue Ne2 2 2 2
Pemenne 3a1au Ha HAXOXKIeHHE TJIOIIAell B MPo(hecCHOHATBHOM
JAeATEeJbHOCTH CIEeNHAINCTA U31ATeJIbCKOIO J1e/1a
Tema 1.4 Coaep:xkaHue yueOHOTr0 MaTepuaJia 4 2 2
IIpouenTHbie BoIuMcaeHusa | [IpocTeie MpOLEHTHI, pa3Hble CMOCOOBI WX BhIUUCICHUA. CIOXKHBIC 2
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IIpakTnyeckoe 3anaTneNe3 Pacuét mokasareseil, BbIpa)KeHHbIX B

NMPOLEHTAX, B MNPOPecCHOHAIBLHON JeSITEJILHOCTH CIENUAJTUCTA 2 2 2

H31aTeJIbCKOro jiesa
Tema 1.5 Copnepxxanue yueOHOIro MaTepuaJa 4 2 2
YpasHenus u HepaBeHcTBa | Jlunelinele, KBapaTHbIE, APOOHO-THHEHHBIC YPABHEHUS U HEPABEHCTBA 2

[IpakTnueckoe 3aHsaTHe Ned PemeHue 3a1a4 ¢ NpUMEHEHUEM 2 2 2

JUHEHHBIX, KBAJAPATHBIX, [IPOOHO-JTHHEHHBIX YpaBHeHUH W

HEPaBeHCTB B MNPO(ecCHOHAIbHOH esiTeIbHOCTH CIeNHATNCTA

M31aTeJIbCKOro jiesa
BxoaHoii KOHTPOIBb Conep:xaHue yueOHOr0 MaTepHaja 2 2 0

IIpakTuyeckoe 3ansiTHe Ne5 BrimojgHeHHE KOHTPOJBHOW pabOTHI 2 2

«Bpruncienus u npeodpa3zoBaHUs»
Pa3nen 2 [IpsiMble H MJI0CKOCTH B mpocTpancTBe. KoopaAnHaThI H BEKTOPHI B MPOCTPAHCTBE. 30 8 2 OK 01,
Tema 2.1. Coaep:xanue yue0HOro MaTepHaJia 4 0 0 OK 02,
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OcHOBHbIe NOHATHUSA (TOuKa, NpsAMasd, 4 OK 03,
cTepeoMeTpHUH. IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 04,
Pacnosio:xkenune mpsiMbix H | [lepecekaromiuecs, mapauieabHbIC H CKPEIHBAIOIINECS TIPSIMBIE. YTOI OK 05,
II0CKOCTei MEXJy TIPAMBIMA B MPOCTPAHCTBE. OCHOBHBbIE MPOCTPAHCTBEHHbIE OK 06,

¢uryper OK 07,
Tema 2.2. Conepsxanne yueOHOT0 MaTepuajia 8 4 2 OK 08,
TapanieabHOCTh NPAMBIX, | [lapamiensHple npsMas M IIockocTh. Ompenenenue. IlpusHak. 4 OK 09,
npsMoii M miaockoeTH, | CBOMCTBA. 1K 1.2
II0OCKOCTel [Tapamnensubie iockoctu. Onpenenenne. [Ipusnak. CoiicTBa.

Terpasap u ero osnemeHtsl. [lapamuienenunen W €ro 3JIEMEHTHI.

CaoiicTBa IIPOTUBOIIOJI0KHBIX rpaHeu 51 JaroHajnen

napaenenunena. llocrpoeHue 0CHOBHBIX cedeHU i

IIpakTuyeckoe 3ansaTHe Ne6 PemieHune reomerpuueckux 3ajad Ha 2 2

HapajyIeIbHOCTh B MPOCTPAHCTBE

IpakTuyeckoe 3ansitue Ne7 PemeHue reoMeTpuyecKux 3aaa4d B 2 2 2

npogeccHOHATbHON /IeATeTbHOCTH CHEeNHAINCTAa H31aTeIbCKOro

aejia

Copepxanue yueOHOIro MaTepuaJa 4 0 0




12

Tema 2.3. IlepnenauKyaspHbIe npsiMsle. [TapautenpHbIE IIpsIMBIE, 4
IlepnenauKyJIsipHOCTD MEPIECHINKYJSIPHBIE K IUIOCKOCTU. IIpUM3HaK mepneHauKyJISIPHOCTH
NPSIMBIX, IPAMOM H . NPSIMOi M IJIOCKOCTH
IUIOCKOCTH, ITIOCKOCTEH
Tema 2.4. Conep:kanue y4eOHOT0 MaTepuaJia 4
IlepnennKyisipHoCTS IlepneHAUKYJSIP HW  HAKJIOHHAS. Teopema o0  Tpex 2
NPSAMBIX, PAMOi U NepPHeHANKYJIApPaxX. Yol MeXAy NPsIMON U IUIOCKOCTBIO.
NJIOCKOCTH, IIOCKOCTEN Yros Mexay m1ockocTsMu. [lepreHauKyaspHble IIIIOCKOCTH.
PaccrosiHMs B IpOCTpaHCTBE
IIpakTnyeckoe 3anaTHe Ne§ «[IpsiMbl ¥ IIOCKOCTH B IPOCTPAHCTBEY 2
Tema 2.5. /lekapToBbI Coaep:xanue yue0HOro MaTepHaJia 2
KOOPAMHATHI B JlekapToBbl KOOPAMHATHI B pocTpaHcTBe. [IpocTeiimme 3axaun B 2
npocrpancrse. Paccrosinue | koopaumuarax. PaccTossHue Mexay ABYMs TOYKaMH, KOOPAMHATHI
MeKIy ABYMS TOUKaMHU. CepeIuHbl OTpe3Ka
Koopaunartsl cepeanHbI
OTpe3Ka
Tema 2.6. Bextopst B | Coaep:xkaHue y4eOHOro MaTepuajia 2
NPOCTPAHCTBe. BexTopsl B mnpocrpancrBe. Cl0)KEHHE U BBIYMTAHHE BEKTOPOB. 2
YMHOKEHNE BEKTOpa Ha YNCIIO0
Tema 2.7. Yroa wmexny | Conepxanue y4eOHOIo MaTepuasa 2
BekTopamu.  CkanspHoe | KoopanHaTbl BeKTOpa, CKaJsipHOe MNpou3BeleHHEe BEKTOPOB B 2
NPOU3Be/IcHuEe BEKTOPOB KOOPAMHATAX, Yrojl MEXAY BEKTOpaMH, Yol MeXAy MpsAMOil u
MJIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMU. Y paBHEHUE IJIOCKOCTH.
Tema 2.8. Coaepxxanue y4eOHOIro MaTepuasa 4
Koopaunartbl 1 BEKTOPBI.
Pemenue 3axau. JlekapToBbl  KOOpAMHATBI B  mpocTrpaHcTrBe. Bekropsl B 2

npocrpancree. CioxkeHue M BbIYUTAHUE BEKTOPOB. YMHOXEHUE
BekTopa Ha uyucio. Kommnanapaele  BekTopbl.  CkansipHoe
IIPOM3BEJICHNE  BEKTOpPOB.  Pa3noxkeHme  Bekropa IO  TpeM
HEKOMIUIAHApHBIM BeKTopam. IIpocreimue 3amayu B KOOpAMHATAX.




13

Koopaunatsl BekTOpa, pacCTOSIHME MEXIy TOYKaMH, KOOpPJIMHATHI
CepeIuHbl  OTpe3Ka, CKaJsIpHOE TMPOHU3BEJICHHE BEKTOPOB B
KOOpJMHATaX, Yrojd MEXJAy BEKTOpaMM, Yol MEXIy MNpsMOil U
IJIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMU

IIpakTnyeckoe 3ansitue Ne9 BeimonHeHHe KOHTPOJIBHOW pPabOTHI 2

«[Ipsimble M 1IOCKOCTH B npocTpaHcTBe. KoopanHaTel U BEKTOpHI B

IIPOCTPAHCTBE.
Pasnen 3. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue GyHKUNHU 28 2 OK 01,
Tema 3.1 Coaep:xanue yueOHOIro MaTepHaJia 6 0 OK 02,
Tpuronomerpu4ecKkue Pagnannas mepa yraa. IloBOpoT TOYKHM BOKpYr Hadaja 6 OK 03,
(GYHKUMH NPOM3BOJBLHOIO | KoopauHat. OmnpenesieHHe CHHYCa, KOCHHYCa, TaHIeHCa W OK 04,
yrja, 4ucJja KOTAHreHca. 3HAKUW CUHYCA, KOCHHYCAa, TAHM€HCAa U KOTaHI'€HCa I10 OK 05,

YEeTBEPTSAM. 3aBHCUMOCTb MEKIY CHHYCOM, KOCMHYCOM, TAHT€HCOM OK 06,

M KOTAHT€HCOM OJHOI0 M TOI'0 e yrja OK 07,
Tema 3.2 Conep:xkanue yueOHOr0 MaTepHaIa 6 0 OK 08,
OcHoBHBIE Tpuronomerpuyeckue ToxkaecTBa. [IpeoOpasoBanusi mpocTeHImx 4 OK 09,
TPUTOHOMeTPHYeCKHe TPUTOHOMETPUUYECKUX BblpakeHUH. CHHYC, KOCHHYC, TAHI€HC H 1K 1.2
TOK/AeCTBa KOTAHI'€HC YIJIOB O M - 0,

IIpakTH4eckoe 3aHsATHE Nel0 [Ipeobpa3zoBanue 2

TPUTOHOMETPHUYECKUX BBIPAKECHHUH
Tema 3.3 Copepxanue yueOHOIro MaTepuasa 6 2
Tpuronomerpuyeckue ObaacThb onpeaeaeHus " MHOKECTBO 3HAYeHU 4
(pyHKnUHM, MX CBOMCTBA M | TPMTOHOMETPHYECKHUX (yHKIui. YerHOCTS, HEYETHOCTD,
rpagpuxku NEePUOANYHOCTh TpUTOHOMEeTpHueckux GyHkuui. CBoiicTBa U

rpapuku QyHKIHUHA y = €0S X, y = sin X, y = tg X, y = ctg x. Cxartue u

pacTspkeHue TpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHH.

IIpakTuyeckoe 3ansitue Nell IIpeoOpaszoBanme rpadukoB 2 2

TPUIOHOMETPHYeCKUX (YHKHMA B padore CHeNUATNCTOB

U31aTeJIbCKOI0 J1eJia
Tema 3.4 Copepxxanue yueOHOIro MaTepuaJa 2 0
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O0partHble OOpatHble TpuroHoMerpuuyeckue ¢yukuun. Mx cBoiictBa u 2
TPUTOHOMeTPHYeCKHUe rpauKy.
byHKun
Tema 3.5 Coaep:xkaHue y4eOHOT0 MaTepHaJia 4 2 0
Tpuronomerpuyeckue YpaBHeHHE cos X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X 2
YPaBHEHHA M HepaBeHcTBa | = a., [Ipocreiiime TpUroHoMeTpu4yecKue YPAaBHEHHSA H
HEpaBeHCTBa
IIpakTuyeckoe 3ansaTue Nel?2  PemieHwe TpPUTOHOMETPUYECKHUX 2 2
yYpaBHEHHI OCHOBHBIX THIIOB
Tema 3.6 Coaep:xanue yue0HOro MaTepHaJia 4 2 0
OcHosbl Tpuronomerpuu. | IlpeoGpazoBanne TPHUrOHOMeTPHYECKHX BbIpa:keHuii. Pemienue 2
Tpuronomerpuyeckune TPUTOHOMETPUYECKMX YPAaBHEHWH M HEPAaBEHCTB B TOM YHCIE C
¢ynkuuu. Pemenue 3axa4. | Hcrnonb30BaHHEM CBOMCTB (DYHKITHIT
IIpakTnyeckoe 3ansiTue Nel3 BrimonHeHne KOHTPOJIBHOW PabOTHI 2 2
«OcHOBBI TpUrOHOMETpUH. TpuroHoMerpuyeckue GyHKLIUHU »
Pasnea 4. [lpousBoanasi u nepBoodpasHasi GyHKUHU 54 20 4 OK 01,
Tema 4.1 Copepxanue yueOHOro MaTepuasa 8 2 0 OK 02,
Housitne  MPOM3BOMHON. | [Ipypamenne aprymenta. Ipupamenme QyHKuUMH. 3ajgaun, 6 OK 03,
@opmysibl M HPaBWIA | npyposisipe K IOHSTHIO IPOM3BOIHON. Onpeneienne mpon3BoIHOi. OK 04,
nuddepennuposanus Dopmyisl muddepernuposanus. lpaBuia guddepenuupoBanns OK 05,
IIpakTnyeckoe 3ansaTHe Nel4 Vcnonab3oBaHKe aNropuTMa OTHICKaHUS 2 2 OK 06,
IPOM3BOTHOW TIPU PEIICHUH 3a/1a4 OK 07,
Tema 4.2 Copepxanue yueOHOIro MaTepuasa 6 2 0 OK 08,
IHousitue o | [lonaTne HenpepbiBHONW (yHknmu. CBONCTBA HENPEPHIBHOU 4 OK 09,
HENPEePbIBHOCTH (PYHKUMH. | GYHKIIHH. Cas3b MeEKIY HeNnpepbIBHOCTHIO " K 1.2
Metoa nHTEpBAJIOB Au(ppepeHuHpyeMoCcTbI0 (YHKIHMHU B TOYKe.
IIpakTuyeckoe 3ansTue NelS Vcnonbp3oBaHue anroputMa perieHus 2 2
HEPaBEHCTB METOJIOM MHTEPBAJIOB
Tema 4.3 Coaep:xaHue yueOHOTr0 MaTepHaJia 4 2 0
I'eomeTpuyeckuii u I'eomerpryeckuil CMbICI NPOU3BOAHON (YyHKIMM — YIIIOBOU 2

(puznyeckuii cMbICT
NPOM3BOIHOM

K03 UIIMEHT KacaTelbHON K rpaduKy QyHKIMH B TOUKE. Y paBHEHHE
KacaTeJabHOH K rpaduky GyHKIHUU.)
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IIpakTnyeckoe 3anaTue Nel6  Mcnonb3oBaHue — anropurma 2
COCTaBJICHUS YpPAaBHEHHS KacaTeabHOH K rpaduky dyHKIun y=f(X)
Tema 4.4 Copnepxxanue yueOHOIo MaTepuaJia 8
MonoToHHOCTH (yHKUHMH. | Bo3pacTanue u yObiBaHHe (PYyHKIIMH, COOTBETCTBUE BO3pACTaHUS H 4
Toukm 3xcTpemyma yObIBaHUST (DYHKIIUU 3HAKY MPOW3BOJHON. 3aJa4yM HA MAKCHMYM H
MHHHMYM.
IIpakTyeckoe 3anarue Nel/ Vcmonb3oBaHue — ajaropurMa 2
uccienoBanusl (GYHKIUU U TOCTPOEHHUS ee rpaduka ¢ IMOMOIIBIO
MIPOU3BOJHOMN
IIpakTuyeckoe 3anaTue Nel8 Pemenue 3a1a4 ¢ MCnoJb30BaHUEM 2
NPOU3BOAHBIX (PDYHKIIUH B eSITEJILHOCTH CIIeNMATUCTA
U3/1aTeJbCKOr0 J1es1a
Tema 4.5 Coaep:xanue yueOHOIro MaTepHaJia 6
Hccnenopanne pynkuuii u | Ucciienopanne ¢GyHKIUH HAa MOHOTOHHOCTH U IOCTPOEHHUE 4
NOCTpOeHHe rpapuKoB rpa¢guxkos
IIpakTnyeckoe 3ausaTue Nel9 INoctpoerne rpagukoB GpyHKIHIA 2
Tema 4.6 Copepxxanue yueOHOro MaTepuasa 4
Hauboanuiee u | Haxoxxnenue Han0oIb1Iero 1 HAUMEHbIET0 3HAYEeHUH (PyHKIIUIA, 2
HAHMeHbIIee 3HA4YeHMs | TOCTpOeHHUE TpaduKOB C UCIIOJIB30BAHUEM arapara MaTeMaTUYeCKOro
byHkunn aHaiusa
IIpakTuyeckoe 3ansaTue Ne20 Pemenue 3ama4 ¢ MCMOJIb30BaHUEM 2
CBOICTB NMPOM3BOAHBIX (PDYHKHHH B JeSITEJILHOCTH CHENHATHCTA
U3/1aTeJbCKOr0 J1esia
Tema 4.7 Coaep:xaHue yueOHOro MaTepuaJia 4
Haxo:xnenue Haunmensbuiee 1 HanboJib1Iee 3HaYeHHEe PYHKIIUM 2
onTHMAJILHOro pesyabrara | [IpakTuueckoe 3ansTue Ne2l Haxoxnenne onTuMaabHOTO 2
€ MOMOILILIO IPOM3BOIHOM B | pe3ysbTaTa ¢ IOMOIIBIO IPOU3BOTHOM B MPAKTHUECKHUX 3aadax
NPAKTHYECKHUX 3aa4axX
Tema 4.8 Copepxxanue yueOHOro MaTepuaJa 4
IlepBooOpa3nas ¢yHkuuu. | O3HaKOMJIeHHEe ¢ TMOHATHEM HWHTErpaja W TNepBOOOpPa3HOi 1Js 4

[Ipasuia HaXO0XXIeHUs
1epBoo0pa3HbIX

¢pynkuun y=f(x). Pemenue 3amay Ha CBS3b MEPBOOOPA3HOU M ee
MIPOM3BOJHON, BBIYMCICHHE NEepBOOOpa3HOM A JaHHOM (QyHKUHMU.
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Tabmuua dopmyn g HaxoXIeHHs MepBooOpa3HbiX. HM3yuenue
NMPaBUJIA BLIYUCJIEHUS IePBO00Pa3HOIl

Tema 4.9 Copnepxxanue y4eOHOIo MaTepuaJa 6 2
ILnomaner KpuBoIMHEIHOM | 3agaun, NPUBOASIIINE K MOHATHIO ONPeEAeJIeHHOT0 UHTerpajia — o
Tpaneuuu. Popmy.ia BBIYMCJICHUM IUIOMIAAM KPHUBOJMHEHHONH Tpaneuuu. Ilonstue 4
Hbrorona — JleiitOnnna onpeaenéHHoro uurerpaia. I'eomerpudeckuii U pusndecKuii CMbICJI
onpeneaeHHoro uurerpajga. ®opmyna Hetorona — JleitOnumna.
IpakTnyeckoe 3ansitue Ne22 PemieHue 3agady Ha TPUMEHEHHUE 2 2
MHTETpaa i BEIYUCICHHS (PU3MYECKUX BEJIMYHMH U IJIONIA ICH
Tema 4.10 Coaep:xanue yue0HOro MaTepHaJia 4 2
IIpousBoaHas u ®opmyasl U npasuiaa auddepenuupoBanus. lccnenoBanue 2
nepBoodpasHas QyHKUMH. | QYHKIMHA C TOMOINBIO MPOM3BOAHON. Hambosblnee W HamMeHbIIee
Pemenne 3agau. 3HA4YeHUs PYHKLUU.
Brruncnenue nepooopasnoii. [Ipumenenne neppooOpa3Hoit
IIpakTnyeckoe 3ansitue Ne23 BrinoiHeHHE KOHTPOJIBHOU pPabOTHI 2 2
«[IponsBoanas u nepBooOpasHast QyHKIMH »
Pa3nes S. MHOrorpaHHHMKH H TeJla BpallleHus! 30 10 OK 01,
Tema S.1 Copep:xanue yueOHOro MaTepuaa 8 2 OK 02,
IIpusma, napayuienenunen, | [Ipusma (HakioHHAas, npsMas, NpaBWIbHasA) W €€ DIEMEHTHI. 6 OK 03,
Ky0, NMpaMuJIa U UX IMapanuesenunen. CpoiicTBa NPSAMOYTOJBHOTO MapajuleIeIUIENA. OK 04,
ceyeHMs Ky6. llupamuna u eé ssementsl. [IpaBunbHas nupamuia OK 05,
IIpakTuyeckoe 3ansitue Ne24 PemieHne reoMeTpuyeckux 3afad c 2 2 OK 06,
UCIIOJIb30BAHUEM MHOIOTPaHHUKOB OK 01,
Tema 5.2 Conep:xanue yueOHOT0 MaTepHuaJia 4 0 OK 02,
IIpaBuiabHbIE ILnomans MOBEPXHOCTH MHOTOIPAHHHKOB. IIpocreitmue 4 OK 03,
MHOTOTPAHHUKM B )KM3HU | KOMOMHAIINN MHOTOTPAaHHUKOB. Brruncnenue AIIEMEHTOB OK 04,
NPOCTPaHCTBEHHBIX Guryp (pé€dpa, nuaronanu, yrisl). IlpaBuiabHbIe OK 05,
MHOTOrPAHHUKH OK 06,
OK 07,
Tema 5.3 6 2

Conep:kaHue y4eGHOT0 MaTepuaJsia
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Huanuap, konyc, map u ux | Huaunap, konye, cpepa m map. OCHOBHBIE CBOICTBa NPSMOIO 4 OK 08,
cevyeHust KPYrOBOT'O LUIMHIPA, TIPSIMOT0 KPYroBoro konyca. M3o0paskenue Tel OK 09,
BpallleHusi Ha MJockocTH. IlpencraBienne o0 ycedéHHOM KOHYcCe. IIK 1.2,
CeveHns KoHyca (IapajulelIbHOE OCHOBAaHMIO M IPOXOZSIIEe uepes glli (1)77
BEPILIMHY), CEUeHMs LWIMHApaA (IapajyielIbHO U IEPHEeHIUKYIISIPHO OK 08:
ocn), cedyeHusix mapa. Pa3pépTka LuiaMHIpa U KOHyca OK 09,
IpakTnyeckoe 3ansaTHe Ne 25 Hcnoab3oBaHue 00beMHBIX Guryp 2 2 2 K 1.2
JeSITeIbHOCTH CHEeNUATNCTA H3/1aTeJIbCKOr0 J1e/1a
Tema 5.4 Conep:xaHue yuedOHOro MaTepuasa 8 2 0
O6beMbpl M MIOMAIH | OfbeM NPSMOYTOJILHOTO Mapajiedenunena. O6vem Kyoa. OGbeMbI 6
MOBEPXHOCTeEl TeJ NpsIMOM MpU3MBI U WIHHIpa. O0beMbl NUpaMHU/IbI U KOHYca. O0bem
mapa
IIpakTuyeckoe 3ansitue Ne 26Haxoxxnenne o0beMa MHOTOIPAaHHHKOB 2 2
U TeJI BpaIlleHus
Tema 5.5 Copepxanue y4eOHOIro MaTepuasa 4 4 2
IIpumepsl cummeTpuii B IIpakTuyeckoe 3ansaTue Ne 27 PemeHue 3aga4y Ha HaXoXKIeHHUe 2 2 2
npodeccun 00bE€MOB B JIeATEJIHLHOCTH CIIEHHAJTNCTA U31ATEeIbCKOr0 AeJIa
IIpakTnyeckoe 3ansitne Ne28 BrinosHeHHe KOHTPOJIBHOM pabOThI « 2 2
MHoOrorpaHHUKH U Teja BpaleHus »
Pa3nes 6. Crenenu u kopuu. CreneHHas, nokazarejbHas U jorapupmuyeckasi yHKumu 40 10 2 OK 01,
Tema 6.1 Copepxanue yueOHOIro MaTepuasa 4 2 0 OK 02,
Crenennass ¢ynkuus, ee | [lonsitue KOpPHS n-0ii CTeNeHH W3 JIEHCTBHUTEIHLHOIO YHCJA. 2 OK 03,
CBOICTBA. ®ynkmun y = VX ux cBoiicTBa u rpaduku. CBOCTBAa KOpHS n-Oif OK 04,
IIpeoOpa3oBanue CTEICHU. OK 05,
BBIPAKEHUI ¢ KOPHAMH N- | [[pakTuueckoe 3ansTHe Ne29 IIpeobpasoBaHue MPPAIHOHATBHBIX 2 2 OK 06,
0ii cTenenun BBIPAKCHHIT OK 07,
Tema 6.2 Copepxxanue yueOHOro MaTepuaJa 6 2 0 OK 08,
CBoilicTBa CTeneHu ¢ | [lonsiTHe cTemeHH ¢ PaUMOHAJBLHBIM Noka3areneM. CTeneHHbIe 4 OK 09,
PalHOHAJIbHBIM | ¢pyHknum, ux cBoiicTBa ¥ rpaguku HK 1.2
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AEeHCTBUTENbHBIM IIpakTnyeckoe 3ansTue Ne30 IIpeoOpa3oBaHue BbIpAKEHUN 2
MOKA3aTeJIAMH COJIepXKaIINX KOPEHb
Tema 6.3 Conep:kaHue y4eOHOT0 MaTepuaJia 4
Pemenne PaBHOCWJIbHOCTH  HMPPALMOHAJBHBIX  ypaBHeHMid. MeToabl
HppanHOHAILHBIX pelieHHs UPPALHOHAIBHBIX YPAaBHEHH M 4
YPaBHeHHUil
Tema 6.4 Conep:kanue y4eOHOT0 MaTepHuaJia 8
IToxka3zarenbHas GpyHkuusi, | CreneHb ¢ NPOU3BOJIBHBIM JIelCTBUTEJbHBIM IOKa3aTeIeM. 6
ee CBOMCTBA. Onpeznenenue nokazaTesbHOM QYHKIMHU U €€ CBOMCTBA. 3HAKOMCTBO €
IlokazaTenbHbIE NpPUMEHEHHEM TI0Ka3aTeNbHOW (yHKIWHU. PeleHue moka3aresibHBIX
YPaBHEHHH U HEPABEHCTBA | ypaBHeHUH .Penienne noka3arejibHbIX HEPABEHCTB
IpakTnyeckoe 3anaTue Ne3l IIpeoOpa3oBanue apodHO — 2
PALMOHAJIBLHBIX BBIPAXKCHUI B JeATEJbHOCTH CHEHHAJINCTA
M31aTeJIbCKOI0 J1eJia
Tema 6.5 Coaep:xanue yue0HOro MaTepHaJia 6
Jlorapudgm uncaa. Jlorapu¢m  uymcna.  CpoiictBa  JoTapuQMOB. Onepanus 4
CaoiicTBa 1orapupmos J0rapu(MUPOBAHNS
IIpakTyeckoe 3ansitue Ne32 [TpeoOpa3oBanue  BBIpAKEHUI 2
coJiepKalUX Jorapu(pmbl
Tema 6.6 Coaep:xanue yueOHOTr0 MaTepHaJia 6
Jlorapudmunueckasn Jlorapupmuyeckass ¢GyHkuugs u  ee cBoiicrBa. Ilonsitue 6
(GyHKkuusa, ee CcBOHCTBA. | JorapupmMuyeckoro ypapuenusi. Onepanus noreHuuposanus. Tpu
Jlorapudpmunueckue OCHOBHBLIX MeETOJa peleHusd JOorapupmMuyecKux YypaBHEHHN:
YPaBHEHHs, HEPABEHCTBA | (YHKIUMOHAJIbHO-TpapuuecKuif, METOJ] TOTEHUUPOBAHUSA, METOJ
BBEJICHMs HOBOM IlepeMeHHOU. Jlorapumuyeckne HepaBeHCTBa
Tema 6.7 Coaep:xaHue yueOHOTr0 MaTepHaJia 2
Jlorapugmsbl B npupoae u | [Ipumenenue norapugma. Jlorapupmuueckas cnupaib B mpupoje. Ee 2
TeXHHKe MaTeMaTHYeCKHe CBOMCTBa
Tema 6.8 Copepxxanue yuyeOHOro MaTepuaJa 4
Pemenue 3anau. CreneHHasi, mnokasaTejibHasi M Jiorapupmuyeckasa (QyHKuMuU. 2
CrenenHnas, Pewienne ypaBHeHui
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noka3sartejgbHasi U

Jorapupmuyeckas IIpakTuyeckoe 3ansaTue Ne33 BrInosHEeHHE KOHTPOJIBHOM pabOTHI 2 2
pyHKkuMu «Crenenn u kopHu. CTENeHHas1, MMOKazaTeabHas U Jorapudmuyueckas
GyHKIAA »
Pa3zjien 7. DiaeMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOI CTATUCTHKHU 22 10 4 OK 01,
Tema 7.1 Coaep:kaHue y4eOHOT0 MaTepHaJia 6 2 0 OK 02,
CoobITHE, BepOATHOCTL | COBMeCTHbIE M HECOBMeECTHbIE COOBITHSI. TeopeMbl 0 BEPOSTHOCTH 4 OK 03,
coobiTust. Cllo)KeHHe W | CyMMBbl  COOBITH.  YCJIOBHas  BEPOATHOCTh. 3aBHCHMBbIE H OK 04,
YMHOKEHHE BEPOATHOCTEN | He3aBMCHMBbIe COOBITHSI. OK 05,
OK 06,
IIpakTuyeckoe 3ansaTue Ne34 [IpumeHeHne TeopeM O BEPOSATHOCTH 2 2 OK 07,
MIPOU3BEICHUS COOBITHIA TP PEIICHUN 3319 OK 08,
OK 09,
Tema 7.2 Coaep:xanue yueOHOTr0 MaTepHaJia 6 2 2 TIK 1.2
BepositHOCTB B | OTHOCHTe/IbHASI YACTOTA COOBITHHA, CBOWCTBO €€ YCTOMYHMBOCTH. 4
npogeccuoHaIbLHBIX Craructudeckoe ompeseiieHue BeposTHOCTH. OUeHKa BeposiITHOCTH
3agavax coObITHS.
IIpakTnyeckoe 3anaTHe Ne35 OueHka BepOSTHOCTH COOBITHSI B 2 2 2
AeATEeJLHOCTH CIEeNHAINCTA U31ATEJILCKOrO J1e/ia
Tema 7.3 Conep:xanue yueOHOTo MaTepHaJia 8 4 2
Juckpernass  ciay4aiHasg | Buasl cay4daiHbix BeduuuH. OnpeneicHue IUCKPETHONW CilydaiiHOU 4
BeJINYHUHA, 3aKOH €€ | BemMUYMHBL. 3aKOH paclpeeeHUs] TUCKPETHON CIyYaliHOW BETUYHHBI.
pacnpene eHns _ | UncI0BbIe XapaKTEePUCTHKH CIYy4YaiiHBIX BEJTUYHH
z::::ZTHKD:ETeMaT“quKOH IIpakTuyeckoe  3ansitue  Ne36  IlepBuunas o0paboTka 2 2 2
CTATHCTHYECKUX TAHHBIX. UHC/I0BBbIe XapaKTepUCTHUKH (cpelHee
apudmernyeckoe, MequaHa, pasmax, aucnepcusi). Pabora c
Tadaunamu, rpaguKkamMu, InarpaMmMaMu
IIpakTuyeckoe 3ansaTue Ne37 BrInogHeHHEe KOHTPOJIBHOU pabOTHI 2 2
«DJIEMEHTBI TCOPUHU BEPOSTHOCTCH U MATEMATHYSCKOW CTATUCTHKI
Tema 7.4 ConeprxaHue y4eOHOro MaTepuasa 2 0 0
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DJIeMeHThI TeOpHuu Bunsl coObithii, BepoATHOCTh coObITHH. CIIOKEHHE M yMHOMKEHHE 2
BepPOSATHOCTEN U BeposiTHOCTEW. JlMCKkpeTHas ciywyaliHas BEJIMYMHA, 3aKOH €€
MaTeMaTH4eCKOoi pacnpezeneHus. 3aaaum MATeMaTH4eCKOil CTATHCTHKH.
CTATHUCTUKHU
3ayeTHOeE 3aHATHE 1O IpakTuyeckoe 3ansaTue Ne38. BrinonHeHue 3ayeTHBIX 3aJaHUM 1O 2 2
pasaenam 1-7 paszgenam 1-7.
226 76 26
IIpomexyTouHas arrecTauus (IK3aMeH) 6
Bcero | 232
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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 HAMMYMS y4eOHOTro KabuHeTa
MaremaTuku.

O6opynoBanue yaeOHOTO KaOWHeTA:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY O0YJArOIIUXCS,;

- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;

- 3aJJaHKS JJI1 KOHTPOJIBHBIX PadoT;

- Ipo(heCCUOHATILHO OPUEHTUPOBAHHBIC 3a/IaHMS;

- MaTepHUaJIbl IK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHAJILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.
3.2. UndopmanmnonHoe odecneyeHne peaau3amum NporpamMmmbl

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

1. Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTo aHanu3a reomerpusi. ['eomerpus. 10-
11 knacc. ba3oBblii u yriyonénusiii yposuu : YueOHuk / JI.C. AtanacsH, B.®. byty30B,
C.b. KagomuieB [u ap.] — Mocksa : IIpocsemenue, 2023. — 288 ¢. — ISBN 978-5-09-
103606-0. — URL.: https://book.ru/book/951348

2. Marematuka: anre6pa 1 Hauaaa MaTeMaTHYECKOTO aHalTu3a reoMeTpus. Anredpa u Hadyamna
MareMatnyeckoro ananusa 10-11 kmacc. ba3oBblif U yrioyOn€HHbIN ypoBHU : YUeOHUK /
[I.A. Anumos, FO.M. Konarun, M.B. TkauéBa [u np.] — Mocksa : IIpocsemenue, 2023.
— 464 ¢. — ISBN 978-5-09-107210-5. — URL.: https://book.ru/book/951213

3.Bepuep, AJL.. Marematuka: AnreOpa 1 Hadalla MaTeMaTUYECKOTo aHanu3a reomeTpus 10
kiacc ba3oeiit ypoBens : Yuebnuk / A.JI. Bepnep, A.Il. Kapnm — Mockaa :
[Ipoceemenne, 2022. — 368 ¢. — ISBN 978-5-09-099448-4. — URL.:
https://book.ru/book/951215

4.Bepuep, A.JI.. Marematuka: AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaian3a reometpus 11
kiacc ba3oseriit ypoens: Yueonuk / A.JI. Beprep, A.Il. Kapnm — Mockga :
[Ipoceemenne, 2022. — 240 ¢. — ISBN 978-5-09-099449-1. — URL:
https://book.ru/book/951216

5.boromono H. B. Ilpaktnueckoe 3aHsATHE MO MareMaThke: YueOHOe Mocodue uIs
TEeXHUKYMOB. — M.: Bricmr. mik., 2023.

6.COopHuUK 3a/1a4 1o MareMatuke: YueOHoe mocobue / A.A. JanasHn. - [IpodeccruonanpHoe
obpasoanue, 2023.
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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.
OleHKa TOCTUKEHUST MemanpeoMemHubiX pe3yibTaToB MPOBOAUTHCS B XOJI€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNUBAeTCsl JOCTH)KEHUE KOMMYHUKATHBHBIX U PETYJISITHBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anr, CaMOCTOATCIbHOCTH OLICHUBAaHUA

CUTyalld W TPUHITHS PELICHUS,
JCSITeTIbHOCTH).

IUCIUTILINHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0BbeKT KOHTPOJIS

D®opMbI 1 METOBI

(GbyHKIUS, TPOU3BOAHAS, IEPBOOOpA3Has,
OIpeJIeIEHHbI MHTErpall; yMEHUE
HaXOJUTb NPOU3BOAHBIC 3JICMCHTAPHBIX
(GyHKUIMH, UCTIONB3YS CIIPABOYHBIE
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; peIaTh MPaKTHKO-

€ yueToM KOHTPOJISA M OLl€eHKH
npodeccHOHAJILHOM | Pe3yJbTATOB 00y4YeHusI
HANIPABJEHHOCTH
IIP 01. Bnamenune meromamMu OK 01 - OK 09, VYcrHblii onpoc
JIOKA3aTeIbCTB, ATOPUTMAMHU PEIIEHUS K 1.2 MaremaTuyecKuii TUKTaHT
3aja4; ymeHue GopmMyanupoBaTh NnnuBuayanbHas
olpezieNIeHuUs, aKCUOMBI U TEOPEMBI, caMmocTosiTenbHast pabora
MIPUMEHSITh UX, IPOBOIUTH [IpakTuueckue paboThI
JI0Ka3aTeJIbHbBIE PACCYKACHUS B XOJ1€ KonrponsHas pabora
pelieHus 3aay; DK3aMeH
I1P 02. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHbIN onpoc
MOHATHSIMH: CTETIEHb YHCIIa, Torapu(m K 1.2 MatemaTuueckuid JUKTAHT
YHUCJIa; YMEHHUE BBIOIHATH BHIYUCICHHUE NunuBuayanbHas
3HaYEHUH U MPeoOpa3oBaHUS camocTosTenbHas padboTa
BBIPA)KEHM CO CTEIIEHSAMHU U [IpakTuueckue padboTh
norapudmamu, Mpeodpa3oBaHUs JPOOHO- KonTponbnas pabota
paIrMoOHAIBHBIX BRIPAKCHUI; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 09, YceTHBII onpoc
MIOHATHSIMH: PALIMOHAJIBHBIE, [IK 1.2 Maremarudyeckuii TUKTAHT
HppaLMOHATIbHBIE, I0Ka3aTEIbHBIE, NunuBuayanbHas
CTENEHHbIE, JorapuPMUUECKHE, camocTosTeNnbHas padoTa
TPUTOHOMETPUYECKUE YPABHEHUS U [IpakTuueckue paboThI
HEPaBEHCTBA, UX CUCTEMBI; KonTponbnas padota
DK3aMeH
I1P 04. Ymenue onepupoBath OK 01 - OK 09, YcTHBIN onpoc
MOHATHSIMH: (PYHKIIMSI, HETPEPHIBHAS K 1.2 MareMaTuuecKuil TUKTaHT

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
YCKOPEHHs;

I1P 05. VYmeHue onepupoBaTh OK 01 - OK 09, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (YHKIIHS, IIK 1.2 Matematuyeckuii TUKTAHT
nokaszarenabHast (QyHKIHS, CTeTICHHAS NunuBuayanbHas
dbyHkums, morapudmudeckas GyHKINS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETpHUYECKUE (PYHKIUH, [IpakTuueckue padboTh
oOparHble PYHKIIMH;, YMEHUE CTPOUTH KonTponbHas pabora
rpaduKy U3y4eHHBIX (QYHKINH, OK3aMeH

UCIOJIb30BaTh TpaduKU MPU U3yUCHUH

IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU

pEILIeHNH 3aa4 U3 IPYTUX y4eOHbIX

IIPEIMETOB U 3a/1a4 U3 peajibHON KU3HU;

BBIpaXaTh GOpMyJaMHu 3aBUCUMOCTHU

MEX/y BEJIMYNHAMU;

[P 06. VYMeHue pemarb TEKCTOBBIE OK 01 - OK 09, VYerHbll onpoc

3a/1a4d pa3HbIX TUIOB (B TOM YHCIIE HA K 1.2 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 ), KonTponbnas padora
COCTaBJISITh BBIPAKCHUSI, yPABHEHUS, DKk3amMeH

HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO

3aJla4uM, UCCIIE0BATh MOTYYCHHOE

pellIeHre U OLIEHUBATh

MIPaBIONO0I00HOCTh PE3yIbTATOB;

I1P 07. YMmenue onepupoBathb OK 01 - OK 09, YcTHbIN onpoc
MOHATHSIMH: cpefHee apudmernueckoe, | [1K 1.2 MatemaTuueckuii JUKTAHT
MearaHa, HauooJIbllee U HauMEHbIlIee NunuBuayansHas
3HAYEHMs, pa3max, JUCIepcus, camocTosTenbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue paboThI
Habopa; yMEHUE U3BJICKaTh, KonTponbnas pabota
WHTEPIPETUPOBATH UHPOPMAIIUIO, DK3amMeH
MpPeJICTaBICHHYIO B TaONMUIaX, HA

auarpammax, rpadukax, OTpaskaroulyro

CBOMCTBA pEAJIbHBIX IPOLECCOB U

SIBJIGHUI; IPEJICTABIISITh HH(POPMALIHIO 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 09, YceTHBIT onpoc
MOHSTUSIMH: CITyYalHbBINA OMBIT U [IK 1.2 MaremaTuyeckuii 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

NupuBunyansHas
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 09, YcTHBIN onpoc

MOHATUSAMHM: TOUKA, IpsMas, iockoctb, | [TK 1.2 MareMaTU4eCKUi JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKpELIMBAOIINECS NPSIMBbIE, camocTosTeNnbHas padboTa

[apaJuIeIbHOCTD U NEPIIEHIUKYIISIPHOCTD [IpakTuueckue paboThI

MPSAMBIX U INIOCKOCTEH, YTOJl MEXIY KonTponbhas pabota

MPSIMBIMU, YTOJI MEXKy MPSIMON U DK3amMeH

IIJIOCKOCTBIO, YTOJI MEK]y INIOCKOCTSIMH,

paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,

paccTostHue MEXAy IMPsIMbIMU,

paccTosiHuE MEX]y IJIOCKOCTAMU;

YMEHUE UCIO0JIb30BATh IIPU PELICHUU

3a/1a4 U3y4eHHbBIC (AKThl H TEOPEMBI

IJIJAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPY>KAIOILEr0 MUPA;

P 10. YMmenune omnepuposats | OK 01 — OK 09, VYerHbIl onpoc

MOHATHSIMA: MHOTOTpaHHUWK, cedernue | [IK 1.2 Maremarudeckuii TUKTAHT

MHOTOTpaHHUKa, KyO, Mapalielenurne, NunuBuayanbHas

npu3ma, nMpamMu/a, ¢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, IUIOMAas cdepsl,

o0beM KyOa, MPSIMOYTOJIBHOTO

napajvieJienunesa, TUpamMuabl, MPU3MBL,

UUJUHApPA, KOHYcCa, LIapa; yMEHHUE

n300paxarhb MHOTOTpaHHUKHU u

MMOBEPXHOCTU BpAIICHUS, UX CEUYECHHS OT

pYyKH, C  TIOMONIIBIO  YEPTEKHBIX

WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;

YMEHHE pacrno3HaBaTh CHUMMETpPUIO B

MPOCTPAHCTBE, YMEHHE pacClO3HABaTh

MIPaBUIIbHBIE MHOTOTPAHHUKH;

P 11. VYmenune omnepuposars | OK 01 — OK 09, YcTHBIT onpoc

MOHATHSIMH: JIBIDKEHUE B mpoctpaHctse, | [TK 1.2 Maremarudyeckuii TUKTAHT

monoOHble  (QUTYpl B  TMPOCTPAHCTBE; NunuBuayanbHas

WCIIOJIb30BaTh  OTHOUIEHHE  IUIOLIAAeH camocTosTeNnbHas padboTa

MOBEPXHOCTE U O00BEMOB MOJ0OHBIX [IpakTuueckue paboThI

¢buryp npu peuieHuu 3aaay; KonTponbhas pabota
DK3aMeH

[P 12. VYmenue  Borumciaats | OK 01 — OK 09, VYcrHbIil onpoc

reoMeTpuuecKkue BenuuuHbl  (amuHa, | 11K 1.2 MareMaTuyeckuil JTUKTaHT

yroi, IJow@ab, o00beM, IJIOLAAb NunuBunyanpHas

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

[IpakTuyeckue paboThI
KontponbHas padota
OK3aMeH

P 13. VYmenue onepupoBars | OK 01 — OK 09, VYcerHblii onpoc
MOHATUSIMHU: TpsMoyrosbHas cuctema | [1IK 1.2 MareMaTHu4ecKuil JTUKTaHT
KOOPJAMHAT, KOOPJAUHATHI TOYKHU, BEKTOP, NunuBuayanbHas
KOOPJAMHATHI BEKTOpa, CKaJISIPHOE caMmocTosiTenbHas pabora
MIPOU3BENICHUE, YOI MEXIY BEKTOpPaMHU, [IpakTuueckue paboThI
CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOPA KonrponsHas pabora

Ha 4YHUCJIO; HAaxOJWUTh C IOMOILUBIO DK3aMeH

M3y4YEHHBIX dhopmyn KOOPIUHATHI

CepelMHbl OTPE3Ka, PACCTOSIHUE MEXIY

JIBYMSI TOUKaMU;

ITP 14. Ywmenue BoiOupath noaxoasamuii | OK 01 — OK 09, VYcerHblii onpoc
W3YYCHHBIN MeTox Juisl penienus 3anauwm, | [1K 1.2 MaremaTuyecKuid TUKTAHT

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

NuauBunyanbHas
caMmocTosiTenbHast pabora
[IpakTrueckue paboThI
KonrponsHas pabora
DKk3aMeH




