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1. MNACHOPT MPOI'PAMMBI Y]
1.1. Ileau u 3a0auu, pesyrvmamol océoenus (SHAHUS, YMEHUS)
Hemu:
e obecrneueHue chOPMUPOBAHHOCTH:
- IPEJCTABIICHUN O COLUAIBHBIX, KYJTbTYPHBIX H HCTOPHUYECKUX (haKTOpPaxX CTAHOBIICHHSI
MaTeMAaTHKH;
- JIOTHYECKOT'0, aITOPUTMHUECKOTO U MATEMATHYECKOTO MBIILICHHS,
- YMEHHU PUMEHSTH MOTYYCHHBIE 3HAHUS TPU PEIICHUH Pa3IUYHbIX 33]1a4,
e (QopmHpOBaHUE MPEJCTABICHUN O MATEMAaTHUKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEIICTBE
MOJICIIUPOBAHMSI SIBIICHHI U MPOLIECCOB, 00 UIESIX M METOJ]aX MaTeMaTHKH,
® DPa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOT'O BOOOPAKEHUs, AJITOPUTMHUICCKON
KYJIbTYPbl, KPUTHYHOCTH MBIIUICHUS Ha ypOBHE, HEOOXOAMMOM Juis Oymymiei
poeCCUOHATIBHON IeATEILHOCTH, IS IPOIOJDKCHUST 00pa30BaHMs U CaMOOOpa3OBaHMS,
® OBJIAJICHHC MATEMATHUYECKUMH 3HAHUSMH M yYMEHUSIMH, HCOOXOJIMMBIMH B TOBCETHEBHOM
JKU3HU, IS U3YYCHHUS CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCIHUILIMH Ha 0a30BOM YpPOBHE U
JTUCIUTUTMH TPO(ECCHOHAILHOTO [HUKJIA, JUIs TOJIy4YeHUs: o0pa3oBaHUs B OOJIACTSX, HE
TpeOyIOmMUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKH;
® BOCIHUTAHHUE CPEIICTBAMH MAaTEMaTHKH KYJIbTYPbl JIMYHOCTH, TIOHUMAHHUS 3HAYUMOCTH
MaTeMaTHKH JJIsi HAyYHO-TEXHUYECKOT0 MPOrpecca, OTHOLICHHUS K MAaTEeMaTHUKE KaK K 4acTh
00IIeYeNTOBEYECKOW KYIBTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHKH,
IBOJIIOIIUEH MATEMATUICCKUX UJICH.
3anauu:
® CHUCTEMAaTH3allusl CBEJACHUN O YMCIIAaX; U3YYCHHE HOBBIX BUJOB YHUCIIOBBIX BBIPAKCHHNA H
(GopMyIT; COBEPIICHCTBOBAHHME MMPAKTHYECKHX HABBIKOB W BBIYHCIUTEIBLHOU KYJIBTYPBHI,
pacimMpeHre W COBEPIICHCTBOBAHWE alreOpanyecKoro ammapara, c(OpPMHpPOBAHHOTO B
OCHOBHOI WIKOJIe, €r0 MPUMEHEHUE K PEIICHHUI0 MAaTeMaTHYEeCKHMX M HEMaTeMaTHYECKUX
3a1ad;
® pacuiMpeHHe M CHCTeMaTu3alus OOMIMX CBeAeHUN O (YHKIUSAX, TOIMOJHEHHE KIacca
M3y4aeMbIX (YHKIMH, WITIOCTpAlUs IHAPOTHI NMPUMEHEHUs (QYHKIUH 171 ONMUCAaHUS U
W3YYCHUS PEATbHBIX 3aBHCUMOCTEH;
® WU3y4yeHHE CBOHCTB MPOCTPAHCTBEHHBIX Tel, (POPMUPOBAHHWE YMEHHS TPUMEHATH
MOJTyYEHHBIC 3HAHUS JUTSI PEIICHUS TPAKTHYCCKHX 3a/1a4;
® Dpa3BUTHE TMPEACTAaBICHHH O BEPOSITHOCTHO-CTATHCTUYECKUX  3aKOHOMEPHOCTSX B
OKpYKaroIlleM MHUpPE, COBEPIICHCTBOBAHUE WHTEIJIEKTYalbHBIX M PEUYEBBIX YMEHHH MMyTem
o0oramneHnss MaTeMaTHIECKOTO SI3bIKa, PA3BUTHUS JIOTHYECKOTO MBIIUICHHUS,
3HAKOMCTBO C OCHOBHBIMHU UJCSIMH U METOJIAMU MaTEeMAaTHYECKOTO aHATN3a.

B pamkax nporpaMMbl yueOHOUW TUCIMIUIMHBI 00YyYarOIIMMUCS OCBAWBAIOTCS YMEHUS U 3HAHHS

Kon YmMenus 3HaHMs

KOMIICTCHIIMHN

OK 01.; OK | - Pemars 3agauu anreOpsbl, Haual - OCHOBHBIE METO/IBI aNTeOpHI,

02.; OK 03.; | MareMaTH4YECKOTO aHAJIN3a U TEOMETPUH; HadaJ MaTeMaTHIeCKOro

OK 04.; OK | - Pemars BepOATHOCTHBIE U CTATUCTUYECKUE | aHAJIM3a, TEOMETPUN;

05.; OK 06.; | 3amaun - OCHOBHBIE€ METOJIBI TEOPUU

OK 07. BEPOATHOCTEN U

MaTeMaTHYeCKON CTaTUCTUKU

1.2. Mecmo oucyunaunwvt ¢ cmpyxmype [HIICC3.

[Iporpamma 1o y4eOHOM aucHuIUIMHE «MaTemMaTukay SBISETCS YacThlO 00pa30BaTEIHHOM
MporpamMMbl TOATOTOBKU CHEIUAIKMCTOB CPEIHEro 3BeHa Mo crneuuanbHocTu 15.02.16 Texnonorus
MamuHocTpoeHus, 15.02.17 MonTax, TeXHH4YecKoe OOCTy)KMBaHHE, JKCIUIyaTallusi ¢ PEMOHT
IPOMBIIIJICHHOTO 000py10BaHus (10 OTPACIIM),
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09.02.07 UadopmarimioHHbIE CUCTEMBI M IIPOTPaMMHPOBAHHE,

27.02.07 YupaBneHue KaueCTBOM MPOIYKIUH, IPOLIECCOB U YCIYT (110 OTPACIIsIM)

B YaCTH OCBOCHHS 00111e00pa3oBaTeIbHON MOATOTOBKH.

[Tporpamma y4yeOHOM aucHMIUIMHBI «MaremaTtuka» pa3paboTaHa Ha OCHOBAHHMU  IPUMEPHOU
paboueii mporpammsbl 00I11€00pa3oBaTEIbHON y4eOHOW NUCHUIUIMHBI «MareMaTuka» s
npoeCCHOHATBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3allMii, pPAaCCMOTPEHHONH Ha  3aceJaHuu
[lenarormyeckoro cosera @®I'BOY AIIO HPIIO (ITporokon Nel3 ot 29.09.2022r.) wu
YTBEP)KICHHON Ha 3acenaHuu CoBeTa MO OLIEHKE COACP)KaHUS M KaueCcTBA MPHUMEPHBIX PabOUYMX
mporpamMm 00111e00pa3oBaTeNbHOTO U connanbHo-rymMmanuTapHoro mukia CI1O (ITporokon Nel4 ot
30.11.2022r.).

[IporpaMmma  yueOHOW  AMCHMIUIMHBI  [pelHAa3HAYeHa I  M3yYeHUsT MaTeMaTUKd B
npodeccuoHabHBIX 00pa3oBaTeNbHbIX opranusanusx CIIO, peanm3yrommux 00pa3oBaTEIbHYIO
porpaMMmy cpeaHero oOuiero oOpa3zoBaHus B IpejeiaX OCBOCHHsS OCHOBHOW mMpodeccruoHaIbHON
obpa3zoBarensHOil mporpammbl CIIO Ha 6a3e oCHOBHOrO 0OO0IIEr0 OOpa30BaHUS MPHU TOJITOTOBKE
CIEIMAIIMCTOB CPEHETO 3BEHA.

VYuebHast nmucnumimHa — «MaremaTukay oOecrieunBaeTr  (GOpMUpOBAHHE H  pa3BUTHE
npo(hecCHOHANBHBIX U OOIIUX KOMIIETEHIIUN -

1.3.Konuuecmeo uacose na oceoemnue npocpammol

0o0beM 00pa30BaTENbHOM MPOrpaMMbl B aKaJeMHYeCKHMX dYacax — 314 9acoB, B TOM 4YHCIE:
yueOHas Harpy3ka o0y4arouierocsi BO B3aMOJICHCTBHUM ¢ IpernoaBaTeneM - 296 yac;,
POMEKYTOUYHAas arTectaius — 18 Jacos.
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2.CTPYKTYPA U COAEP)KAHUE Y]
2.1.06wem u 6udvl yuebHot pabomol

Bun yae6HO# paboThl O0Bem yacoB
O0beM 00pa3oBaTeIbHON MPOrPaMMBbI B aKaIeMHYeCKHX Yacax (Bcero) 314/314*
YuyeOHasi  Harpy3ka  oOydYamolierocssi BO  B3aHMOJEHCTBHM ¢ 296/296*
npenojgasaresiem (Bcero)
B TOM YHCIIE:
TEOpeTHYECKOe 00yUCHHE 256/256*
nabopaTopHbIE PaOOTHI -
MIPAKTUYECKHE 3aHATHUS 40/40*
IIpoMe:kyTOUHasI aTTECTALMSA 18/18*
CamocTosiTesibHasi paboTa o0yuyaromerocs (Bcero) -
- YKa3bIBAIOTCS APYTHE BUBI CAMOCTOSTEILHON paOOTHI:
Texywuii koHmponv 3Hanull 6 ¢oopme KOHTPOJS HAJ BBHIMOJHEHHEM TPAKTHUYECKUX 3aHSATHH,
peleHus 3a/1a4, YCTHBIX OIPOCOB
IIpomedxcymounas ammecmayus 6 popme 3K3aMeHa BO 2 CeMeCTpe

* B ciydae HeOOXOIMMOCTH MCIOJB30BaHMS B y4eOHOM IIPOIECCE YACTMYHO/ HCKIIOYHTENHHO JMCTAHIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH - KoimmdyecTBO 4yacoB padotel [IIIC ¢ oOydvarommmmucs B JUCTaHIIMOHHOM (hopmare
MPUMEHEHNEM 3JICKTPOHHOTO 00ydIeHUS.
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2.2. Temamuueckuii nian u cooepicanue

HanmvenoBanue Copepxanne yaeOHOT0 MaTepualia, MPaKTUIECKUe 3aHATHS, CaMOCTOsTENbHAs paboTa O6beMm | YpoBeHb ®dopma TeKyIero
pas3/ieNoB U TEM 00ydJaromuxcst JacoB OCBOCHHUS KOHTPOJIS
1 2 3 4 5
Paznen 1.
JlelicTBUTENIbHBIC YUCIIA 38
Tema 1.1 Coneprxanne yueOHOTo MaTepHaa
JeiicTBUTENBHBIE YUCTIA Baenenue. 2 KonTpons
OmnpenencHne IEHCTBUTEIBHOTO 4YHCHA, A0CONIOTHOM UM OTHOCHTENBHOW IIOTPEIIHOCTH 4 BBITIOJTHEHHS
NPUOIHKEHUS. MPaKTHYECKUX
Pemenue nuHEeHBIX ypaBHEHUI, HEPABEHCTB U UX CUCTEM. 6 2 3aHATUN
PerieHne kBapaTHBIX YpaBHEHHH 1 HEPaBEHCTB, PAlMOHABHBIX HEPABEHCTB. 6
Pemenne cucteM 2-X JHMHEWHBIX YpaBHEHWH C JBYMS HEHM3BECTHBIMH, TpPeX JIMHEHHBIX 8
YpaBHEHHUH C TpeMs HEM3BECTHBIMHU C ITIOMOIIBIO ONIPEIeIUTeNeH.
AnreOpanyeckasi popMa KOMIIJIGKCHOTO YHCiIa 4
Teoperudeckoe 00yueHHe 30
[MpakTHyeckue 3aHATHS 8
Nel. Pemenuie ypaBHeHU, HEPABEHCTB U UX CUCTEM. 4
No2. PemieHue cucteM JIMHEHHBIX YpaBHEHUH ¢ MOMOLIBIO ONpeAEIuTeNIeH 4
CamocrositenpHas paboTa 00yJaromuxcst - -
Paznen 2. 22
OyHKIMU
Tema 2.1 ConeprxaHne yaeOHOTo MaTepraa
I'paduxu Gynkumit u ux | Ipaduku GyHKUHM: y= KX, y=K/X, y=KX+B, y=ax+BX+C, X CBOHCTEA. 10 KonTtpons
CBOHCTBa [onsarue npenena ¢pyHkunu. Berancienue mpeaesios GyHKIA 8 BBITIOJTHEHHS
2 MIPAKTHYECKUX
3aHATHH 1
JIOMAITHAX
3a/laHui
Teopetnueckoe 00ydeHne 18
IIpakTuueckue 3aHsTUA 4
Ne3. IToctpoenue rpadukoB QyHKITHIHA
CamocTosTenpHas paboTa 00ydaronuxcs. - -
Paznen 3.
IToka3arenpHas, 82
norapupmMudecKas u
cTeneHHasi QyHKIUH
Tema 3.1 Conepxanue yueOHOro Marepuaia
Crenennas QyHKuns
CreneHp C HATYPAJIBGHBIM M PAllMOHAIBHBIM [TOKa3aTeJIeM. 8 2 Konrpoiss
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Crenennas GpyHkuus, e€ rpaguk u cBOWCTBa 8 BBITIOJTHEHHS
MPaKTHYECKUX
3aHATUH U
JOMAITHAX
3aJaHUN
Teoperndeckoe oOydeHme 16
[IpaxkTrdeckue 3aHATH 4
Ne4. JIeiiCTBHUS CO CTEIICHIMU
CamocrosTenpHas paboTa 00yJaromuxcs - -
Tema 3.2 Coneprxanne yueOHOTo MaTepHaa
IokazarenbHast GyHkuus | [TokasarenbHast (QyHKIHS, € CBONWCTBA U rpaduK. 8 KonTpons
Pemmenne nmoka3aTenpHBIX YPaBHEHHUH. 10 BBITIOJTHEHHS
PerieHue noxasaresbHbBIX HEPABEHCTB 8 JIOMAaITHAX
3alaHUui
Teoperuueckoe 00yueHHE 26
[IpakTrueckue 3aHATUSL 4
Ne5. PenieHne nokaszaTesIbHBIX YpaBHEHHH.
CamocrosiTenbHas paboTa 00y4aromuxcs - -
Tema 3.3 Cosiepkanue yueOHOro MaTepuaa
Jlorapupmuyeckas Omnpenenenue norapupma 4 Kontpo:s
GbyHKIYS Jlorapudpmudeckas GpyHkuus, e€ rpaguk u CBOWCTBa 6 BBINOJIHEHUS
Teopemsl o Jorapudmax 6 JIOMAIITHUX
[pocteiimue norapudmMuieckne ypaBHEHUSI 6 3a/1aHui
Pemmenne Oomnee cOXHBIX JTOrapu(hMUIECKAX YPABHECHHIH 6
Jlorapudmuyeckrie HepaBeHCTBa 4
Teoperndeckoe oOydeHHe 32
[IpakTHyeckue 3aHATHS -
CamocrostensHas paboTa 00yJaromuxcs: - -
Teopernueckoe o0yueHHe
[IpakTHyeckue 3aHATHS -
CamocrositesnbHas paboTa 00yJaromuxcst - -
Paznen 4.
TpuronomeTpudeckue 34
byHKIHIN
Tema 4.1 Copepxanue yaeOHOro MaTepuaia
Tpuronomerpuueckue COOTHOIIEHNS MEXAY TPUTOHOMETPHUECKIMHA (DYHKIUSIMHU OJHOTO M TOTO K€ apryMeHTa. 4 Konrpons
GbyHKIIH [epuoan4HOCTD, 3HAKK TPUTOHOMETPUUECKHUX (QYHKIIHUI, X YETHOCTh ¥ HEUETHOCTb. 2 BBITIOJTHEHHS
Jloka3aTenbCTBO TPUTOHOMETPUYECKUX TOKAECTB. 4 MPaKTHYECKUX
Tpuronomerpudeckne QyHKITHH, UX CBOWCTBA U TPaUKH. 4 3aHIATUH

dopma A

cTp. 6 u3 23




OOparHble TpUroHOMeTpHYecKre GyHKINH. 4
Perienne npocTeiimx TpUroHOMETPUYECKUX YPAaBHEHUH. 4
OcHOBHBIE (OPMYIBI TPUTOHOMETPHH U CIEACTBHUS U3 HUX. 4
Pemmenne 0osee cI0XKHBIX TPUTOHOMETPHUECKUX YPaBHEHUH 4
Teoperndeckoe oOydeHme 30
[IpaxkTrdeckue 3aHATH 4
Ne6. TIpeoOpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKECHHH.
Ne7. PemeHrie TpUrOHOMETPUYECKUX YPaBHEHUI
CamocrosTenbHas paboTa 00yJaroIuXCs: - -
Pasznexn 5.
IIpsiMble U IIOCKOCTH B 12
IIPOCTPAHCTBE
Tema 5.1 Cosiepkanue yueOHOro MaTepuaa
IIpsiMble 1 MIOCKOCTH B AKCHOMBI CTEPEOMETPUH U CICICTBUS U3 HUX. 2 Kontpo:s
MPOCTPaHCTBE [TapamiensHOCTh M EPHEHANKYIISIPHOCTD NPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE. 2 BBITIOJTHEHHS
OpToroHanbHOE NMPOEKTUPOBAHKME Ha IUIOCKOCTh. IlepreHAnKyisap U HaKJIOHHASA. YTOd MEXIy 4 MPaKTHYECKOTO
HAKJIOHHOH U IIJIOCKOCTBIO. 3aHATUA U
Teopema o Tpex nepneHAuKyIsipax. JByrpaHHble YIibl U NEPHEHIUKYIISPHBIE TIOCKOCTH 2 JIOMAITHUX
3aJaHUuN
Teoperndeckoe oOydeHme 10
[IpakTHyeckne 3aHATHA 2
Ne8. Onpenenenyie JIMH HAKJIOHHBIX U UX MPOEKLUMH
CamocrostensHas paboTa 00yJaromuxcs: - -
Pasznen 6.
BekTophl 1 KOOPIUHATEI 10
Tema 6.1 ConeprxaHre yaeOHOro MaTepHaa
Bekropsl n neiicteus Han | Bekrtopsl. JleiicTBUsI Hall BEKTOpaMH. 2 Kontpons
HUMH KoopauHaTsl BeKTOpa Ha TIIOCKOCTH. 2 BBITIOJTHEHHS
JlelicTBus Hax BEKTOpaMH B KOOpAMHATaxX. /lesieHre oTpe3Ka B JaHHOM OTHOIICHUH 4 MIPAaKTHYECKOTO
3aHSATHS
Teoperuueckoe oOyueHHe 8
[IpakTrueckue 3aHATUL 2
Ne9. JleiicTBHS HaJl BEKTOPAMH.
CamocrosiTenbHas paboTa 00yJaronmxcs: - -
Paznen 7.
HuddepenuunanbHoe 26
HCUHCIICHUE
Tema 7.1 CopepxaHue yaeOHOro Marepuaa
IIponsBoaHas GyHKIUN IIponsBonHas pyskimu. OCHOBHBIE (POPMYIIBI U TpaBmiIa 1 EepeHITPOBAHNS. 4 KoHntpons
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Ou3nuecKuil 1 TeOMEeTPUIECKUH CMBICI IPOU3BOJHOM. 4 BBITTOJIHEHUS
[IpousBoaHast CI0KHOM QYHKIHH. 2 MPaKTHYECKUX
Bropas nponsBogHas u €€ GU3NICSCKUN CMBICIT. 4 3aHATHHA
[Ipunoxerne TpoU3BOAHOM K HCCIIETOBAHHIIO (DYHKITHHA U IIOCTPOCHUIO rpauKOB 6
Teoperndeckoe oOydeHme 20
[IpakTryeckue 3aHATHI 6
Nel0. HaxosxaeHne pon3BOAHON CIIOKHOH ()yHKITHH. 2
Nell. IMocrpoerne rpadukoB GyHKINH 4
CamocrosTenbHas paboTa 00yJaroIuXCs:
Pasgen 8.
HHTrerpansHoe HCUKCITICHUE 24
Tema 8.1 Cosiepkanue yueOHOro MaTepuaa
Heonpenenexuslii u HeonpeneneHHslii MHTETpall U €r0 CBOUCTBA. 8 Kontpo:s
OINpesieNeHHbIN UHTErpall | OnpeeTcHHbIH HHTETPAI U €r0 CBOWCTBA. 6 BBIIIOJIHEHUS
['eomeTpuueckuii cMbIC ONPEIETIEHHOTO UHTErpaia 6 MPaKTUYECKUX
3aHATUN
Teoperudeckoe 00yueHHe 20
IIpakTuyeckue 3aHATUSL 4
Ne 12. Brruncnenue onpeeeHHOTO HHTerpala.
Nel3. Beluucnenue mioniaei Guryp ¢ moMoupio onpeaeIeHHOro nHTerpaia
CamocrosiTenbHas paboTa 00y4aromuxcs: - -
Pa3nen 9.
I'eomerpuueckue Tena u 14
MTOBEPXHOCTH
Tema 9.1 ConepxaHne yaeOHOro MaTepHaa
MHOTOrpaHHUKH U TeNa MHOTOTpaHHHUKH U HX TIOBEPXHOCTH. 6 Konrpons
BpaIlleHUs Tena 1 MOBEPXHOCTH BpaICHUS 6 BBITIOJTHEHHS
MIPAaKTHYECKOTO
3aHATHA
Teoperndeckoe oOyueHue 12
[IpakTrueckue 3aHATUL 2
Ne 14. BeruncneHne 3J1eMEHTOB MHOIOTPAaHHHUKOB M TEJ BPallleHUS
CamocrosiTenbHas paboTa 00yJaronmXxCs - -
Paznen 10.
OOBEMBI U TIOMIALH 14
TMOBEPXHOCTEH
TCOMCTPHUUICCKUX TCIT
Tema 10.1 CopepxaHue yaeOHOro Marepuaa
OO6BEMBI U TUTOIIATH IInomaas NOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAICHHUSL. 8 KoHntpons
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MIOBEPXHOCTEH OOBEM MHOTOIPAaHHUKOB U TEJI BPAILLICHUS 6 BBITIOJTHEHHS
MHOTOTPaHHUKOB U Tell JIOMAaITHAX
BpallleHUs 3aJaHUN
Teoperndeckoe oOydeHme 14
IIpakTuueckue 3aHATUL -
CamocrosiTenbHas paboTa 00yJaroIuXCs: - -
Pasmen 11. 6
KombunaTopuka
Tema 11.1 ConeprxaHne yaeOHOT0 MaTepraa
OCHOBHBIE TTIOHITHUS OcCHOBHBIC TIOHATHSI KOMOWHATOPHUKA. 3aJa4dyl Ha MOACYET YHCIa Pa3MEUICHNH, TePEeCTAaHOBOK, 6 KonTpons
KOMOMHATOPUKHI coveTaHuit BBITIOJTHEHHS
JOMAITHAX
3alaHUui
Teoperudeckoe 00yueHHE 6
[IpakTHueckue 3aHATHU -
CamocrosiTenbHas paboTa 00yJaroIuxcst - -
Paznen 12.
DJIeMEeHTBI TEOpHU 6
BEpPOSATHOCTEHN U
MaTeMaTuiecKast
CTaTHCTHKA
Tema 12.1 Cosiepkanue yueOHOro MaTepuaa
OCHOBHBIC MOHATHSA CoyuaiiHble coObITHS. BeposiTHOCTh COOBITHSL. 2 Kontpo:is
TEOPHH BEPOSITHOCTEH U JuckperHas ciydaiiHasi BeIMUUHA, 3aKOH €€ PACIpeleNIeHHs] 1 YHCIIOBBIC XapaKTePUCTUKU 2 BBITIOJTHEHHST
MaTeMaTHYecKOi [Ipocreiimme MOHATHSI MaTEMaTHIECKOM CTATUCTUKI JOMAITHAX
CTaTHCTHKH 2 3aJaHui
Teoperndeckoe oOydeHMe 6
[IpakTHyeckue 3aHATHS -
CamocrositesnbHas paboTa 00yJaromuxcst - -
Paszgen 13. 8
IToBTOpEHUe
(TIOATOTOBKA K SK3aMEHY)
Tema 13.1 ConeprxaHue yaeOHOTO MaTepraa
IToBTOpEHue
(TIOATOTOBKA K 9K3aMEHY)
[oaroroBka K 3K3aMeHy 8 Konrpoib
BBIITOJIHCHUS
JOMaIITHUX
3alaHui

Teoperndeckoe oOy4ueHme
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HpaKTI/I‘IeCKI/IC 3aHATHA

CamocrositesibHas paboTa 00y4aromuxcst

IK3aMeH

18

[lepeuens 3amannii K 9k3aMeHy (2 cemecTp):
BAPHUAHT Ne 1

1.ITpeoOpa3oBaTh BEIpaKEHHE:
2c0sa +3sina - ctga

. 1 T
2.Haiitu  SINQ , eciu COSx =§, O(oz(E

3.BeruucnuTs mionians GUrypsl, orpaHHYeHHOMN JIMHUSMU:
V=2X, X=2, X=4, Ox.
4. Haiitu mpon3BOgHBIC (DYHKITHIA:
a)y= 2X? —3x+4
6) y= 2C0SX —3ctgx+5
B)y= 7Inx—3e* —5tgx
5. HaiiTu HeonpeieNIEHHbI UHTErpal:

[ (ax® —6x* +3)dx

6. B xonyce oOpa3yromas, paBHast 12 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBAHUS O] yriioM 60 * . Haiitn OGOKOBYIO MTOBEPXHOCTh
1 00beM KOHYyca.

7. B 4epHOM fIIMKe HAXOIATCs 75 MIapoB, KOTOpBIe 3aHyMepoBaHbl. Hayraa BeiOMparoT onuH map. KakoBa BeposSTHOCTE TOTO,
YTO B HOMEpE BRIHYTOrO Imapa cojepykutcs uudpa «4» ( Codbrtue A )?

8. HaliTu KoopiuHaTBl BEKTOPA KB , ecin A (3;2), B(-6;8).

BAPUAHT Ne 2
1.IIpeoOpa3oBaTe BEIpaXKCHHUE:

19-16c0s° o —19sin” «
. . 2 T
2.Hatitu  COSC, ecmu SINQ = ? , 0(6!(5
3.BerurcuTh mroniaas GUrypsl, OrpaHHYEHHON JTMHUSMU:

V=5X, X=1, X=4, Ox.
4. Haiitn npou3BogHbIe (QYHKITHIA:
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a)y= 25x° —3x° +17
6) y= 8e* — 1_x3 —11cosx

B) y= 19— 3ctgx+8cosx
5. HaiiTi HeonpeeneHHbIN UHTETpall:

[[(= 2 —3sinx+9)dx
SIn® X

6. B konyce oOpa3yromasi, paBHas 15 cM, HAaKJIOHEHA K TNIOCKOCTH OCHOBaHHMS O] yriioMm 60 * . Haittn OOKOBYIO MTOBEPXHOCTD
1 00BbeM KOHyca.

7. B gepHOM smmke HaxoxsTcs 113 mmapoB, kKoTopele 3aHyMepoBaHbl. Hayran BeiOupatorT oawH map. KakoBa BeposTHOCTB
TOTO, UTO B HOMEpPE BEIHYTOTO MIapa coxepkurcs mudpa «6» ( Cobwitue A )?

8. HaliTu KoopiMuHaTBl BEKTOPA KB , eci A (4;-1), B(5;-10).

BAPUAHT Ne 3
1.IIpeoOpa3oBaTh BEIpaKCHHUE:

19—-6c0s° o —19sin’ o
. 1 V4
2.Hattru SIN¢ , ecim COS¢r = §, 0(05(5

3.BeraucnuTs monians GUrypsl, orpaHHYeHHON JTMHUSMU:
V=4X, X=1, X=3, Ox.
4. Haiitu npon3BOgHBIC (DYHKITHIA:

a)y=13—-4x7° +7x8
6) y= —3C0SX +10Vx —5ctgx
B) y= 5e* —3sinx +12tgx

5. HaliTu HeonpeieIeHHbI HHTErpat:

[E -2 +5x)dx
X SIn“X

6. B koHyce oOpa3yromas, paBHas 6 cM, HAKIIOHEHA K MIOCKOCTH OCHOBAaHMS MO yriaoM 60 ® . Haittn OOKOBYIO MIOBEPXHOCTH
1 00beM KOHyca.

7. B uepHOM simke Haxomstes 115 mmapoB, KoTopele 3aHyMepoBaHbl. Hayram BeIOmparoT omuH map. KakoBa BepOsSTHOCTB
TOTO, YTO B HOMEpE BBIHYTOTO m1apa copepkurcs mudpa «7» ( Cobbitne A )?

8. HaiiTt KOOpMHATHI BEKTOpPA AB , ecin A (12;-8), B(6;-3).

BAPUAHT Ne 4

1.ITpeoOpa3oBaTh BEIpaXKEHHE:
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—Ccosa —9sina - ctgar
. 4 /4
2.Haitru  COS&, ecmm SINa = 3 0(0((5

3.BeraucnuTh miomans GUrypsl, OrpaHAYCHHOW JTHHUASMU:
Y¥=3X, X=1, X=4, Ox.

4. Haiitu npon3BOgHBIC ()YHKITHIA:
a)y=17x3—3x"° +10
6) y= 10sinx —5Inx —3ctgx

8) y= 116 + 24/x —7cosx

5. HaliTu HeonpeieIeHHbI HHTETpa:

12 15
—=—=+9)dx
J(coszx X )

6. B xonyce oOpa3yromias, paBHast 34 cM, HaKJIOHEHa K IJIOCKOCTH OCHOBaHUS o1 yriaom 60 * . Haiitn OGOKOBYIO MTOBEPXHOCTh
1 00beM KOHYycA.

7. B uepHOM simke Haxomstes 118 mrapoB, KoTopbele 3aHyMepoBaHbBL. Hayrax BeiOmpatoT omuH map. KakoBa BeposSTHOCTB
TOTO, YTO B HOMEpE BEIHYTOTO MIapa coaepkurcs mudpa «7» (Cobvitue A )?

8. Haiitu koopnuHaThl BEeKTOpa KB ,ecin A (-12;4), B(-8;2).

BAPUAHT Ne 5
1.IIpeoOpa3oBaTh BEIpaKCHHUE:

—9sina +15co0sa - tgar

5 . 3 V4
2.Hatittu SIN¢ , ecim COS¢r = §, O(Ot(E

3.BeraucnuTh miIomaas GUrypsl, OrpaHIYCHHON JTMHUSAMU:
V=2X, X=1, X=4, Ox.
4. Haiitu npou3BoHbIe ()yHKITHIHA:

a)y= 7X° —18x%+17
6) y= 3sinx —15ctgx +12e*
B) y= 10tgx—8\/§ —9cosx

5. HaiiTi HeonpeeeHHbII HHTETpall:

)
SIn® X
0 .
6. B xonyce oOpa3yromasi, paBHast 32 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBaHUs 1o yriaoM 60 ~ . HaifTh 60KOBYIO MOBEPXHOCTh
1 00BEM KOHYCA.

)dx

j(SCosx +2X° —
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7. B uepHOM stnuke HaxoasTcst 89 mapoB, KOTOpble 3aHyMepoBaHbl. Hayran BeiOupatoT onus map. KakoBa BeposiTHOCTb TOTO,
4TO B HOMEpE BBIHYTOro Iapa coaepxurcs nudpa «5» (Cobbitue A )?

8. HaiiTi KoOpAMHATEI BEKTOpa KB , ecin A (14;2), B(-3;8).

BAPUAHT Ne 6
1.ITpeoOpa3oBaTh BEIpaKEHHE:

13—6sin> x—6c0S° X

. 5 /4
2.Haiitru  COS& , ecnu SINa =§, O<a<§

3.BeraucnuTh miomans GUrypsl, OrpaHAYCHHOW JTHHUASMU:
Y=7X, X=3, X=4, Ox.
4. Haiitu npon3BOgHbBIE ()YHKITHIA:
a)y= 12x* —8x> +10
6) y= 3tgx—5cosx+13Inx
B) y= 7SinX—2ctgx—5e”
5. HaliTu HeonpeieIeHHbI UHTErpat:

6 2
9e* — —=
I( sinx 5

0 .
6. B xoHyce oOpa3yrolas, paBHas 8 CM, HAKJIOHEHA K IUIOCKOCTH OCHOBaHUs moJ yriioMm 60 ° . HaiiTi O0KOBYIO MOBEPXHOCTh
1 00beM KOHYyca.

)dx

7. B 4epHOM sIIMKe HAXOIATCs 95 mIapoB, KOTOpBIe 3aHyMepoBaHbl. Hayran BeiOuparot oauH map. KakoBa BeposSTHOCTB TOTO,
YTO B HOMEpE BRIHYTOrO Imapa cogepykutcs nudppa «8» ( Codbrtue A )?

8. HaiiTi KOOpAMHATHI BEKTOPa KB , ecii A (-8;-2), B(0;-4).

BAPUAHT Ne 7
1.IIpeoOpa3oBaTh BEIpaXKCHHUE:

8-+9sin? x+9c0s’ X
. . 3 T
2.Haiittu  SIN, ecim COScx 27, 0<C(<E

3.BeraucnuTs mionans GUrypsl, orpaHHueHHON JTMHUSMU:
V=6X, X=2, X=3, Ox.
4. Haiitn npou3BogHbBIE (DYHKITHIA:

a)y= 14x2 —3x° +/5
6) y= 3C0SX —5ctgx+ 9e*
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B) y= 22gXx—7sinx +Inx
5. HaliTu HeonpeieIeHHbI HHTETpa:

12 Dyax

I (B ——=

sin“x 4
6. B konyce oOpa3yromasi, paBHas 36 ¢M, HAKJIOHEHA K TNIOCKOCTH OCHOBaHHMS O] yriioMm 60 * . Haittn OOKOBYIO MTOBEPXHOCTD
1 00beM KOHYyca.
7. B uepHOM smmke HaxoxsTes 112 mmapoB, KoTopele 3aHyMepoBaHbl. Hayrax BeiOmpatoT omue map. KakoBa BeposSTHOCTB
TOTO, UTO B HOMEpE BEIHYTOTO MIapa coxepkurcs mudpa «9» ( Cobwitue A )?

8. HaiiTi KoOpAMHATEI BEKTOpa KB ,ecaa A (7;-1), B(3;-9).

BAPUAHT Ne 8
1.IIpeobpa3oBaTh BEIpaKCHHUE:

34sina —34cosa - tga

i 2 V4
2.Hatttru  COSC, ecmu SINQ = 5 , 0(&(5

3.BeraucnuTs monians GUrypsl, orpaHHYeHHON JTMHUSMU:
V=5X, X=1, X=4, Ox.
4. HaiiTi npon3BOTHbIEC (DYHKIHA:
a)y= 8x° —3x2% -9
6) y= 17sinx — 2ctgx +10e*
B) y= 25tgx—11cosx —9Inx
5. HaliTu HeonpeieJIeHHbI UHTErpal:

8
2
COS" X

6. B konyce oOpa3yromasi, paBHas 15 cM, HaKIIOHEHA K TNIOCKOCTH OCHOBaHHSA MO yritoM 60 *" . Haiitn OOKOBYIO ITOBEPXHOCTH
1 00beM KOHyca.

7. B uepHOM stuke HaxoasaTcst 59 mapoB, KOTOpble 3aHyMepoBaHbl. Hayran BeioupatoT onus map. KakoBa BeposSiTHOCTB TOTO,
4TO B HOMEpE BBIHYTOr0 Iapa cozaepxurcs nudpa «2» ( Codwitue A )?

I(4sinx— ++/3)dx

8. HaliTu KoopiuHaTBl BEKTOPA KB , eci A (4;12), B(-3;-5).

BAPHUAHT Ne 9
1.IIpeobpa3oBatTs BEIpaKEHHUE:

25c0sa — 25sina - ctga

. . 3 T
2.Haiitu  SINa, ecnm COS( :Z' O(oc(E
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3.BeraucnuTs mronians GUrypsl, orpaHMYeHHOHN JIMHUSIMU:
Y=4X, X=1, X=2, Ox.
4. Haiitu npon3BOgHbBIC ()YHKITHIA:
a)y= 7x°—9x* +13
6) y= 3ctgx+4Inx —5¢*
B) y= 17sinX—11cosx + 5tgx
5. HaliTu HeonpeieIIEHHbIN UHTErpal:

| (%—4x3 T 2)dx

6. B konyce oOpa3yromasi, paBHas 24 cM, HAKIIOHEHA K INIOCKOCTH OCHOBaHHSA MO yriioM 60 *" . Haittn OOKOBYIO ITIOBEPXHOCTH
1 00bEM KOHYycCA.

7. B uepHOM siike HaxoAsTcst 56 mapoB, KOTOpble 3aHymMepoBaHbl. Hayraa BeiOupatoT oauH map. KakoBa BeposSTHOCTB TOTO,
YTO B HOMEpE BBIHYTOro Inapa coxepxurcs nudpa «5» ( Codwitue A )?

8. HaliTu KoopIMuHaTBl BEKTOPA KB , eciu A (-8;2), B(3;-4).

BAPUAHT Ne 10
1.IIpeo6pa3oBath BEIpaXKEHHUE:

5sina —13cosa - tgax
2. Haiiru  COS& , ecmu Sina :g , 0(0((%

3.BeraucnnTs mwronans GUrypsl, orpaHMueHHON JIMHUSIMA:
Y¥=3X, X=1, X=3, Ox.
4. Haiit ipon3BOIHBIC (DYHKITHIA:
a) y= X8 —4x° +2
6) y= 3sinx —5c0osx + 4e*
B) y= 9InX — 3ctgx+ 4tgx
5. HaliTu HeonpeieJIeHHbI UHTErpal:

4
cOs% X

6. B konyce oOpa3yromasi, paBHast 14 cM, HAaKIIOHEHA K TNIOCKOCTH OCHOBaHHSA O] yritoM 60 *" . Haiitn OOKOBYIO ITOBEPXHOCTH
1 00BEM KOHYCA.

7. B yepHOM simmmke HaxoaaTcs 86 MIapoB, KOTOpPHIE 3aHyMepoBaHbl. Hayran BeIOMpatoT ofuH map. KakoBa BEposITHOCTH TOTO,
YTO B HOMEpE BRIHYTOr0 Imapa cogepxutcs unugpa «3» ( Cobbrrue A )?

j(9sinx—3+ )dx

8. HaiiTi KOOpAMHATHI BEKTOPA KB , ecin A (-4;3), B(5;-8).
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BAPUAHT Ne 11
1.ITpeoOpa3oBaTh BeIpaXKEHHE:

1-8sin? x—8cos’ X
2.Haiitu  COScr, ecnu SiNa Zg, 0(61(%

3.BeraucnuTh miomans GUrypsl, OrpaHAYeHHOW JTHHUASMU:
Y=7X, X=1, X=2, Ox.
4. Haiitu npon3BOgHbBIC ()YHKITHIA:
a)y= 8x" —9x°> +12
6) y= 5tgx—6c0sx +14Inx
8) y= 11sinx — 3ctgx—18/x
5. HaliTu HeonpeieIeHHbI HHTErpat:

3 3
5e* — —=
-[( sin®x 4

0 .
6. B xonyce oOpa3yromas, paBHast 30 cM, HaKJIOHEHa K IJIOCKOCTH OCHOBaHUS 1o yriioM 60 ~ . HaifTu 60KOBYIO MOBEPXHOCTh
1 00beM KOHYyca.

)dx

7. B yepHOM smmKe Haxonsarcs 87 mapoB, KOTOpbIe 3aHyMepoBaHbl. Hayran BeiOuparot oxuH map. KakoBa BeposSsTHOCTE TOTO,
YTO B HOMEpE BRIHYTOrO Imapa comepkutcs nudppa «5» ( Codbrtue A )?

8. Haiitu koopnuHaThl BEeKTOpa AB , ecin A (6;-3), B(10;-7).

BAPUAHT Ne 12
1.IIpeoOpa3oBaTe BEIpaXKCHHUE:

24+15sin’ o +15c0% o
. . S zr
2.Haiittu  SIN&, ecim COS¢x = 7 , 0(“(5

3.BeraucnuTs mionians GUrypsl, orpaHHueHHOMN JTMHUSMU:
V¥=3X, X=3, X=4, Ox.
4. Haiitu npou3BoHbIe ()yHKITHIHA:

a)y=8x*-13x* -5
6) y= 4tgX—3C0SX +144/X
B) y= —6InX —23ctgx —5e*

5. HaiiTi HeonpeeeHHbII HHTETpal:

[ == ~Zyax

sin°x 3
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6. B xonyce obOpa3yromas, paBHast 28 cM, HaKJIOHEHa K IJIOCKOCTH OCHOBAHUS 0T yriaoM 60 * . Haiitn OOKOBYIO ITOBEPXHOCTh
1 00bEM KOHYCA.

7. B uepHOM stnuke HaxoasTcst 88 mapoB, KOTOpbIe 3aHyMepoBaHbl. Hayran BeiOupatoT onu map. KakoBa BeposiTHOCTb TOTO,
4TO B HOMEpE BBIHYTOTO Iapa cojaepxurcs nudpa «4» ( Codbitue A )?

8. Haiitu koopauHaThl BEKTOpa KB , ecin A (12;-4), B(5;-1).

BAPUAHT Ne 13
1.ITpeoOpa3oBaTh BEIpaKEHHE:

8sina —13cosa - tga

. 4 p/a
2.Haitru  COS& , ecnu SIN 25 , 0(0((5

3.BeraucnuTh mwiomans GUrypsl, OrpaHAYCHHOW JTHHUASMU:
V¥=5X, X=1, X=3, Ox.
4. Haiitu mpon3BOgHBIC (DYHKITHIA:

a)y= X2 —2x3%-12
6) y= —9sinx —5ctgx —3e*
B) y= 16tgx—12v/x —3Inx

5. HaiiTu HeonpeieIIeHHbI HHTErpal:

j(—?cosx - —3)dx

P2
sSIn® X
0 .
6. B xonyce oOpasyromias, paBHas 26 cM, HAaKJIIOHEHA K INIOCKOCTH OCHOBaHMS nox yryioM 60~ . Haifti 60KOBYIO ITOBEpXHOCTH
1 00bEM KOHYCA.
7. B yepHOM smmke HaxoaTca 66 mapoB, KOTOphIe 3aHyMepoBaHbl. Hayran BeiOuparoT oauH map. KakoBa BepoSITHOCTH TOTO,
4TO B HOMEpE BBIHYTOrO Iapa cozxepxurcs nudpa «3» ( Codwitue A )?

8. HaiiTi KOOpAMHATHI BEKTOPa KB , ecia A (8;-7), B(-9;3).

BAPUAHT Ne 14
1.IIpeobpa3oBats BEIpaXKEHHUE:

4sina —12cosa - tga
2. Haittu  SINQ , ecm c05a=g, O(a(%

3.BeraucnuTs mwromans GUrypsl, orpaHMYeHHOHN JIMHUSIMU:
V=3X, X=1, X=2, Ox.
4. HaiiTi npon3BoJIHbIE (hYHKIHHA:

a)y= 6x’ —3x* -3
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6) y= 5SinX —6c0sX —3v/x
) y= 17InXx —9ctgx — 5tgx
5. HaliTu HeonpeieIeHHbI HHTErpa:

£ 2
SIn” X
0 .
6. B xonyce oOpasyromiasi, paBHasi 22 ¢cM, HaKJIOHEHA K TJIOCKOCTH OCHOBaHMs oA yriioM 60~ . Haiitu 60KOoBYIO ITOBEpXHOCTH
1 00beM KOHYyca.

7. B uepHOM smmke HaxonaTea 99 mapoB, KOTOphIe 3aHyMepoBaHbl. Hayran BeiOupatoT ofuH map. KakoBa BEpOsSTHOCTH TOTO,
YTO B HOMEpE BRIHYTOrO Imapa comepykutcs uugpa «1» ( Codbrtue A )?

[ (~14sinx—25- )dx

8. Haiitu koopaunatsl Bektopa AB |, eciu A (-12;0), B(-3;-7).

BAPHUAHT Ne 15
1.IIpeoOpa3oBaTh BEIpaKCHHUE:

3cosa + 7sina - ctga

. 1 V4
2.Hatttru SIN¢ , ecmm COSO(ZZ, 0(6((5

3.BeraucnuTs monians GUrypsl, orpaHHYeHHON JTMHUSMU:
V=2X, X=1, X=3, Ox.
4. HaiiTi npon3BOTHbIEC (DYHKIHA:
a)y= 3 —-7x2+9
6) y= 3cosx —4ctgx—3
) y= 8Inx —5e* —9tgx
5. HaliTu HeonpeieJIeHHbI UHTErpal:

_[(3x8 —5x% —4)dx

6. B xonyce oOpa3yromas, paBHast 18 cM, HaKJIOHEHA K IJIOCKOCTH OCHOBAHUS 0] yriioM 60 * . Haiitn OGOKOBYIO MTOBEPXHOCTh
1 00bEM KOHYCA.

7. B uepHOM siiuke HaxoasaTcst 97 mapoB, KOTOpble 3aHyMepoBanbl. Hayras BeiOuparoT onuH mmap. KakoBa BEposSTHOCTh TOTO,
YTO B HOMEpE BRIHYTOrO Imapa cojepykutcs nudpa «2» ( Codbrtue A )?

8. HaiiTi KOOpAMHATHI BEKTOPA KB , ecii A (8;-3), B(-7;4).

Bcero 314
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3.YCJIOBUS PEAJIM3ALIMUA Y ]

3.1 Tpebosanus k mamepuanrbHO-mMeXHU4YECKOM)Y 0becneyeHuo
Peanmu3zanus Y/ TpeOyer Hanuuus yaeOHOro kabuHeTa MaTemaTHka.
Aynurtopus -28. KaObuner MmaTeMaTuku, KaOMHET MaTEeMaTHUECKUX AUCLMILIUH AJIs IPOBEICHUS
IIPAaKTUYECKUX 3aHATUN, NUCLUMIUIMHAPHOM, MEXIAUCLUUIUIMHAPHON M MOIYJIBHOM IIOATOTOBKHU.
Aynuropus yKOMIUIEKTOBaHA YYEHHUYECKON MeOenbio U JOCKOW. Mojenn reoMeTpu4eckix Tell.
Habop Tabnuu: reomeTpusi, TPUrOHOMETPHS], CTEPEOMETPHUSI.
Ayautopusi Ne 24 (otnen oOCITy)KHBaHUS CTYJEHTOB ABTOMEXaHUYECKOT0 TEXHUKYMa HayIHOM
OMONMMOTEeKHM) TpeAHa3HAuYeHA JUIS CAMOCTOSTENbHOM pPabOThl  CTYNEHTOB. AYAUTOpHUS
YKOMIUIEKTOBaHA KOMILUIEKTOM Mebenu (rmocamounbix mect — 30).
Texnuueckue cpedocmea 006yyeHusL:
Kommnbrorepnas Texanka 1 Wi-Fi ¢ noctynom k cetu «MaTepHET», DU1OC, DBC.

3.2. YuebHO-MeTOIMUecKOe U MH(POPMAITMOHHOE 00eCTIeYeHHE
[TepeuyeHb peKOMEHIyeMbIX YUEOHBIX U3/IaHHMN:

e OCHOBHbBIE UCTOYHUKHU:
1. Maremaruka: airebpa W Havajla MAaTEMaTHYECKOTO aHaIM3a, TeoMeTpus. AnredOpa u Hadaa
maremaTrueckoro ananmmusa 10-11 kmaccsl (6a30BbIi U yriyOneHHbIH ypoBHH) : yaeOnuk / 1. A.
Amumos, 0. M. Komsarun, M. B. TkauéBa [u ap.]. — 1ll-e wusa., crep. — Mocksa :
[Tpocsemenwne, 2023. — 463, [1] c. : un. - ISBN 978-5-09-107210-5. - Tekcr : 37€KTPOHHBIH. -
URL.: https://znanium.com/catalog/product/2089825
JlononHuTenbHbIE UCTOYHUKU:
1. T'yceB B. A. Martemaruka. ['eomerpusi. ba3oBbrit ypoBens: 10—11 kiaccs! : yuebnuk / B. A.
I'yces, 1. b. Koxyxos, A. A. [Ipokodnes. - 2-¢ u3n. ; ucnp. u gom. - Mocksa : FOpaiit, 2024. -
281 c. - (O6meobpazoBarenbHblit 1uki). - URL: https://urait.ru/bcode/544861.
2. boromonoB H. B. Maremaruka. Anrebpa u Havana aHanu3a. bazoBbiil ypoBenb: 10—11
kimaccel : yueOnuk / H. B. boromonos. - Mocksa : IOpaiir, 2024. - 241 c. -
(O6meobpaszoBatenbHbIi 1uK). - URL: https://urait.ru/bcode/544860.

e [lepuoanueckue n3naHus:
1. UzBectus Bbicmux Yy4eOHBIX 3aBefeHMid. Marematuka / Kazanckuit (IIpuBomxckuii)
benepanbHbIi yHUBepcuTeT. - Kazans, 2023-2024. - (ISSN 0021-3446). - U3a. ¢ 1957 r. - URL:
https://www.elibrary.ru/contents.asp?titleid=7580.
2. Bectuuk PITY. Cepusi: Undpopmatrka. MupopmanmonHas Oe3zomacHocTh. Matematuka /
Poccuiickuil rocyaapcTBeHHbIH r'yMaHUTAapHBIN yHUBepcuTeT. - MockBa, 2018-2024. - N3naetcs
¢ 2018 r. - Berxomut 4 pasa B rox. - URL : https://elibrary.ru/contents.asp?titleid=71109.
3. Bectauk MockoBckoro ynusepcurera. Cepusa 15. BeluncnuTenbHas MaTeMaTHMKa U
KnOepHeTHKa : Hayd. xKypHal / Mock. roc. yH-T. - MockBa, 2018-2024. - Beixoaut 1 pa3 B 3
Mmecsa. - OcHoBan B Hosi0pe 1946 1. - URL : https://dlib.eastview.com/browse/publication/9166
4. Hayka mnacrosmero wu Oynymero / Cankr-IlerepOyprckuii  rocyaapcTBEHHBIN
anekTpoTexHuueckuit ynusepcuter JIOTU um. B.U. YabsunoBa (Jlenuna). - Cankr-IlerepOypr,
2017-2024. - Bexomutr 1 pa3 B rom. - Msmaercs ¢ 2015 1. - URL
https://elibrary.ru/contents.asp?id=41177314.
5. Bectnuk Cankt-IlerepOyprckoro ynusepcurera. [lpukinagnas matematuka. Madopmaruka.
[Tporneccrl ympaBieHus : Hayd.-teop. xkypHai. - Cankr-IlerepOypr, 2017, 2019-2024. - URL :
https://dlib.eastview.com/browse/publication/71227.

e VYuyeOHO-MeTOANYECKHUE:
1. Apzamackumna JI. M. Maremaruka: METOAWYECKHE YKa3aHUS IJIsl MPAKTHYECKUX PadoT
oOyuaromuxcs 1 kypca no cneuuanbHocTsaM: 15.02.16 Texnonorus mamuHoctpoenus 09.02.07
Uudpopmanmonusle cucreMbl ©u mOporpammupoBanue 15.02.17 MoHTax, TexXHHYECKOE
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o0CyXKMBaHUE, HKCIUTyaTallUsi U PEMOHT MPOMBIIUICHHOTO 00O0pyJIoBaHus (IO OTpacisM)
27.02.07 YupaBieHHe KadyeCTBOM MPOAYKIIMH, MPOIECCOB W ycuyr (mo otpacisaM) / JI. M.
Apszamackuna ; Yul'Y, ABromex. TexuukyMm. - 2024. - HeomybnukoBanublii pecype. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/16146

CornacoBaHo:
I'n. 6ubaroTekapb / [IeBsikoBa U.H. / | 27.05.2024
JI0JIKHOCTB COTPYAHHKA HAYYHOH GHOIHOTeKH DPUO &Z&&(}no 255“{ aaTa

e ludopmallOHHBIE  CHpPAaBOYHBIE  CHUCTEMBl  COBPEMEHHBIX  HMH(OPMALMOHHO-
KOMMYHUKAI[UOHHBIX TEXHOJIOTHIA:
1. D51eKTPOHHO-OUOINOTEUHBIE CUCTEMBI:
1.1. Hudposoii obpazoBarensHbiii pecypc [PRsmart : snexTpoHHO-OMONIMOTEUHAss cucTeMa :

caiitr / OOO Kowmmanus «Ait Ilm Ap Memma». - Capartos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxxum goctyma: [uis 3aperucTpup. mosb3oBarened. - Tekcr :
AIEKTPOHHBIN.

1.2. OGpasoparenshas miatgopma IOPAWT : oGpasoBaTelbHbIil pecype, 3JEKTPOHHAs

6ubamorexa : caiitr / OO0 Dnekrponnoe u3gatenbctBo «IOPAWT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum noctyma: assi 3aperucTpup. moib3oBarenei. - TeKCT : 3IeKTPOHHBIH.
1.3. baza maHHbIX «OnekTpoHHas OuOmmoreka Ttexamueckoro BY3a (OBC «KoncynbTaHT
CTYJEHTa») : EKTPOHHO-OubnmoTeuHas cucrema : caiit / OO0 «llomutexpecypce». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum pocryma: s
3apEerucTpUp. NoJab30BaTeNel. — TEKCT : 3MEKTPOHHBIMH.

1.4. KoncynpTaHT Bpaua. DJIEKTPOHHAs MEAMIMHCKAs OnOnmnoTeka : 6a3a maHHbIX : caiit / OO0
«BpIcias mKkosa opraHu3alyy ¥ YIpaBiIeHUs 3/IpaBooXpaHeHHeM-KoMIIeKCHbINH MeTUITMHCKHUHA
KOHCanTHHI». — MockBa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum mpoctyma: s
3aperucTpup. nojib3opareneil. — TeKCT : 371eKTPOHHBIM.

1.5. bonbimmas meguimHckas OMOIMOTEKA : DJIEKTPOHHO-OMOMMOTEYHast cuctemMa : cait / OO0
«byxkamy. — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyma: ajist
3apPErUCTPUP. MOJIb30BaTeNeh. — TEKCT : JIEeKTPOHHBIN.

1.6. OBC Jlanp : anekTpoHHO-OMOIMOTeuHas cuctema : calt / OOO 3BbC «Jlanby. — CaHkT-
[TerepoOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum noctyma: juis 3apeructpup.
1oJb30BaTenen. — TEKCT : 2JIEKTPOHHBIM.

1.7. OBC Znanium.com : 31eKTpOHHO-OMOMMOTEUHass cuctema : calt / OOO «3HaHuym». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexum noctyma : Aisl 3aperHCTPHP.
IIOJIB30BaTeNel. - TEKCT : AIEKTPOHHBIN.

2. Koucynbrantllmtoc [DnexTpoHHBIM pecypc]: chpaBouHas mpaBoBas cuctema. / OOO
«Koncynbrant [Tntocy - Dnektpon. naH. - Mocksa : Koncynerantllntoc, [2023].

3. ba3bl JaHHBIX TEPUOJUUECKUX U3TaHUMA:

3.1. eLIBRARY.RU: HayuHas snextponHas 6ubnunoreka : cadt / OOO «Hayunas DnexTpoHHas
bubmuoteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum noctymna : st aBTOpH3.
oJIb30BaTesei. — TEeKCT : 3JEeKTPOHHBIN

3.2. DOmnextponHas Oubmmoreka «M3marensckoro noma «['pebennuxoB» (Grebinnikon)
anekTponHas Oubmmoreka / OOO U] «I'pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexxwum moctyna : Jyis aBTOpH3. TOJIb30BATEIICH.
— TeKCT : PIEKTPOHHBIM.

4. denepanbHas rocyaapcTBeHHas MH(poOpMalMOHHAs cucTteMa «HarumoHanbHas 3JIeKTPOHHAsS
oubimoTeka» : snekTpoHHas Oubnumoreka : cat / ®I'BY PI'b. — Mocksa, [2023]. — URL:
https://u36.pd. — Pexxum nocrtyma : ans mosib3oBaTeneidl HaywyHoil OuOmmoteku. — Tekcer :
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JJIEKTPOHHBIN.
5. Poccuiickoe o6pazoBanue : denepanbubiii mopran / yupenurenb OI'AY «OUILTO». — URL:
http://www.edu.ru. — TekcT : 3JIeKTPOHHBIIA.
6. DnekTpoHHas 6ubamoreuHas cucrema Yil'V : monynb «QnekTpoHHas oubmuoreka» ABUC
Mera-ITPO / OO0 «/lata Dxcmpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA : JUIsI TIOJIb30BaTeield HayqHOH OMOIMOTEKH. — TEKCT : AJICKTPOHHBIH.

e [Iporpammuoe obecrnieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOduc CranmapTHBII»

CornacoBaHo: / W
Benyimmit uaxenep / IIypenko [O.B. [ | 27.05.2024

Jomxkrocts cotpyaunka YUTuT DdUO TMOAMKCH aara

3.3. Cneyuanvuwie ycrosus ons ooyuarowuxcs ¢ OB3
B cinyuae HeoOXomuMocTH, 00ydYarOIIUMCST U3 YHCTIA JIMIl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
3710pOBBs (110 3asBJICHUIO OOYYAIOIIETOCs) MOTYT MIpeAIaraThCs OAHU U3 CIEAYIOIINX BApUAHTOB
BOCIIPHSTHS UHPOPMALIUH C YUYETOM MX HHIUBUAYATBHBIX IICUXO(PU3UICCKUX OCOOCHHOCTEH:

— JUTSL JIUI] C HAPYIICHUSIMU 3PEHUS: B TICYaTHOW (popMe yBeITHMYEeHHBIM MpUPTOM; B hopme
JJIGKTPOHHOTO JTIOKYMEHTa; B ¢opme aynuodaiina (mepeBoa y4eOHBIX MaTepuajoB B
aymuodopmar); B medatHor (opme Ha s3bike bpaiins; MHIUBHUIyalbHBIC KOHCYJIBTAIIMH C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaIbHbBIC 3a/IaHUSI © KOHCYJIbTAI[HH.

— JUIS JWIl C HApYIICHHSIMH CiIyXa: B Ie4aTHOW ¢opme; B (opMe 3IIEKTPOHHOTO
JIOKYMEHTA; BUJICOMATEPHAIIBI C CYOTUTPAMU; HHINBHUyaTbHbIC KOHCYJIbTAIIUHU C MPUBIICYCHUEM
CYpJIOTIEPEBOUMKA; UHINBUYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

— JUIS JUI] ¢ HapYIICHUSMH OIOPHO-JBUTATEILHOTO alapaTa: B Me4aTHOW ¢opMme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (GopMme aymuodaiiina; WHIUBUAyaAIbHBIC 3aJaHUsl U
KOHCYJIbTAIIHH.

- B ciayyae  HEOOXOQUMOCTH  HCIONB30BaHMS B y4eOHOM  TIpoIecce
YaCTHYHO/MCKITFOUUTEIIPHO JTUCTAHIIMOHHBIX O00pAa30BaTEbHBIX TEXHOJIOTHH, OpraHU3aIus
pabotsl IITIC ¢ obywarommmucs ¢ OB3 u uMHBanMaaMu mpeaycMaTpUBAETCS B AJIEKTPOHHOU
WH(OPMAITMOHHO-00pa30BaTEILHON Cpe/ie ¢ YIETOM WX HWHJIWBHUIYATBHBIX MCUXO(DH3UISCKIX
0COOEHHOCTEH.

4. CAMOCTOATEJBHAS PABOTA OBYYAIOLIUXCSA
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Cognepxannie, TpeOOBAaHHS, YCIOBUS M TOPSIOK OpPraHHW3AIMM CaMOCTOSTENLHON paboThI
o0ydJaronuxcs ¢ yueroM GopMbl 00ydeHHUs OTIPENETAIOTCS B COOTBETCTBUU C «llomokeHnemM o6
OpTaHM3aAIMN CAMOCTOSITEILHOW Pa0OThl O0YYaIOIIUXCS», YTBEPKICHHBIM YUYEHBIM COBETOM
ViuI'V (mporokoa Ne8/268 ot 26.03.2019r.).

5. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA Y ]
KoHTponb © oOLEHKa pe3yabTaTOB OCBOEHUS Y4€OHOW JUCIMIUIMHBI OCYHIECTBISETCS
IpenojaBaTesieM B Ipollecce MPOBENCHUS MPAKTUYECKUX 3aHATUN U Jab0paTOpHBIX pabdor,

TECTUPOBAHUS, a TaKXKE BBIOJHEHUS OOYYAIOUIUMUCS  HMHIUBUAYaTbHBIX  3aaHHM,
HUCCIIENOBAHUMN.

PesynbpraTsl OCHOBHBIE TIOKa3aTeNN OLEHKH pe3yIbTaTa DopMBI, METOIBI

(YCBOGHHI)IG 3HaHUA, OCBOCHHEBIC KOHTPOJIA U OLUECHKHU
YMCHUA U KOMHeTeHHI/II/I) PE3YJILTATOB 06yqu1/1;1
Y1 - Pemarp 3amaud | -  BbIIOJHEHHE  apudmermdeckux | Texymwii KOHTPOJIb:
anreOpsl, Hayaj | IeUCTBUM HaJx 4uciamu, coveras | KoHTposab HaT
MaTE€MaTU4YeCKOro aHajln3a M | YCTHHIE U NTUCbMEHHbIE IPUEMBI; BBIIIOJIHEHUEM
r€OMETPUU - HaXO0X/JICHUE NPUOIVKEHHBIX | TPAKTHICCKHX
V2 - Pemarh BepOATHOCTHBIC | 3HAYCHUM BEJIMYMH M IIOTPELIHOCTEH | 3aHSTHUH, YCTHBIN
Y CTAaTUCTUYCCKHUE 3a/1a4u BBIYMCIICHUS (abcomoTHOM U | ompoc, pereHue
31 - OCHOBHBIE METOJIbI | OTHOCUTEIILHON); 3ama4
anreOpsl, Hayai | - HaxOXJIEHHE 3HAYCHHS  KOPHII,
MAaTEMATHYECKOTO  aHaju3a, | CTEIEHH, norapudma, | [Ipomexyrounas
FEOMETPHH; TPUTOHOMETPUYECKUX BBIPAKCHUM Ha | aTTECTAIlU:
32 - OcHOBHbIe MeTobl | OCHOBE ONPEICICHHUS, 5k3aMeH B | u 2
TeOpHHM  BepoATHOCTEH M |~ MOJIb30BAHNE NPHUOJIMKEHHOU | ceMecTpe
MATEMATHUECKOM cTaTHCTHEK | OUEHKOM IIPU NIPAKTUYECKUX PacyueTax;
- BBITIOJTHEHHE npeoOpa3oBaHUs

OK 01. Bribupath crocobsl BBIp@XEHUH, TpumeHsas ¢opmynsl, | Habmonenue 3a
PCHICHHA . 3a1a | cpgsanHbIe cO CBOMCTBAMH CTCIICHEH, | AeITEIBHOCTRIO
npogeccHoHaTbHOM morapuMoB,  TPUTOHOMETPUYECKUX | O0yUaromerocs B
ACATCITEHOCTH byHKIMIH; X0J1e OCBOEHUS
TPUMCHUTCIILHO . pelieHue palMoHaIbHBIX, | 00pa3oBaTeIbHON
Pa3IMIHbIM KOHTCKCTaM MOKa3aTeNbHBIX,  JIOTAPUPMUYECKUX, | TPOTPAMMBI u
OK 02. Hcnonssosats TPUTOHOMETPUUECKUX YpaBHEHUH, | UHTEpIIpETALUs
COBPCMCHHLIC CPCACTBA | cpomstmmxcst K JTUHEWHBIM U | pe3yJbTaToOB
TIoHCKa, aHajmsa Y | KkBampaTHBIM, a TaKke AHANOTMYHBIX
MHTCPHpETAlAH HEPABEHCTB U CUCTEM;
uHpopMmaLuH, Y| - nocrpoenne TpadHKOB H3yUEHHBIX
MH(pOpMallMOHHbIE bymKmii;
TCXHONOTHN JUIA BRIMOMHCHWA | o1y cappe B3amMHOTO pacmonoxeHus
3aj1a4u npodeccroHanbHON MPSTMBIX . LTOCKOCTEH B
JIEATEIbHOCTH HPOCTPAHCTRE;
OK 03. [IlmanupoBate W | _ pernene npocTeimIX
pearn30BbIBaTh COOCTBEHHOE TTAHAMETPHHEECKHX -
npogeccuonanbHoe 1| crepeoMeTprUecKux 3aa4 Ha
JITIHOCTHOC PasBUTHC, | pyaxosxnenne F€OMETPUUYECKHUX
HPEAMPUHAMATEIBCKYTO BEJIMYMH (IJIMH, YIJIOB, ILIOINAJEH,
JIeATETbHOCTh § B | 0GBEMOB);
npodeccuonabHOl - chepe, | BBITIOJTHEHIE NeUCcTBUA HaJ
HCHONb30BATh  SHAHWA 1O | peyropany;
(puHaHCOBOM rpaMOTHOCTH B | HaxO0XJICHUE MTPOU3BOTHON (PYHKITNH;
pa3IUYHBIX JKU3HEHHBIX
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CHUTYaIUSIX
OK 04. O dexTnBHO
B3aUMO/ICHCTBOBATH u

paboTatb B KOJUICKTUBE W
KOMaH/Ie

OK  05. Ocy1iecTBiIsTh
YCTHYIO ¥ TNHCHMEHHYIO
KOMMYHUKAITUIO Ha
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  depepanun ¢
y4eToM 0COOEHHOCTEH
COIIMAIIBHOTO U KYJIBTYPHOT'O

KOHTEKCTa
OK 06.  IlposBisaTh
IpaXkJIaHCKO-
NaTPUOTUYECKYIO  TO3HUIIHIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE TIOBEACHHE Ha
OCHOBE TPaJULIMOHHBIX
00I11eYeI0BEUECKUX
LIECHHOCTEeH, B TOM YHCIE C
y4eToM rapMOHHU3AIIUT
MEKHAIIMOHAJIbHBIX u
MEKPETUTUO3HBIX
OTHOILIEHUH, IPUMEHSTh
CTaHIAPTHI
AQHTUKOPPYIIIUOHHOTO
TIOBEJICHHSI

OK 07. CopgeiictBoBaTh
COXPAaHEHUIO  OKpYXaroIleu
Cpenibl, pecypcocOepeKeHHUIO,
PUMEHSITh 3HAHUSA 00
U3MEHEHUU KJIMMaTa,
IIPUHIUIIBI OepexIINBOro
OPOM3BOJICTBA, 3(P(HEKTUBHO
JIECTBOBATH B

‘lpe3BLI‘laI>iHBIX CUTyalluAaXx

- UCCIIeIOBaHHE
MOCTPOEHHE TPapHKOB;
- HaxOXJECHHE HEOIpeIeJICHHbIX U
OTIpeJICIEHHBIX UHTETPAJIOB

- peleHue MPOCTEUIIINX
KOMOMHATOPHBIX 3a/1a4;

- BBIYHCIICHUE BEPOSITHOCTU COOBITUIN
-OCHOBHBIE ~ TOHATUS M  METOJHI,
UCIOJIb3YeMbIE TPU MpeoOpa3oBaHUU U
BBIYUCIICHUH Pa3INnYHbIX
anredpanvdeckux BhIpaKEHUI;

- OmpeJeNeHne 4YHUCIOBOM (YHKIHH,

byHKIMHA u

CIIOCOOBI  3aaHusi M OCHOBHBIC
CBOMCTBA (PYHKIIUY;

- OCHOBHBIE CIIOCOOBI M  METOIbI
pereHus panrOHAIBHBIX,
MOKA3aTeNbHBIX,  JIOTApUPMHUYECCKUX,
TPUTOHOMETPUYECKHX ypaBHEHHHA U
HEPaBEHCTB;

- orpe/ieNIieHne IPOU3BOAHON

¢byHKIuM, €€ TEOMETPHUYECKHUH U
(bu3nuecKuil CMBICT;

- paBuiia u bopmyIbI
muddepeHMpoBaHUS (YHKIIHIA;

- MOHSTHE OIPEEIIEHHOTO MHTErpaa,
€ro  TeOMETPUYECKUH  CMBICI U
CBOMCTBA;

- OCHOBHBIE€ MOHATHS KOMOMHATOPUKHU
Y TEOPHUH BEPOATHOCTEH;

- aKCHOMBI U TEOPEMBI CTEPEOMETPHUH;

- omnpeaeieHue U CBOMCTBA
[IPOCTPAHCTBEHHBIX  TEI:  IIPU3MBI,
napajuiesienuneaa ,JIMPAMMUJIBI,

LUIMHpa, KOHYCa, 11apa;
- (hopMyIIbI JUIs BBIUKCIIEHUS 00BEMA U
IO MIOBEPXHOCTHU
Tre€OMETPUUYECKUX TET

IIpenonaBarens Apsamackuna JI.M.

PazpaboTtunk
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