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1. IACIIOPT PABOYEH ITPOTPAMMBI OBIIEOBPA3OBATEJBLHOM
YYEFHOU JUCHUNJIMHBI MATEMATHKA

1.1. O6sacTh NpUMEHEHHs MPOrPAMMBI

[Iporpamma 001Ie00pa30BaTENHLHON YUSOHOM MUCIUILTUHBI TTPEIHA3HAYCHA TSI OOYICHHUS
B MpoeCcCHOHATBHBIX 00pa30BaTENbHBIX OpTaHU3AlMIX, PEATU3YIOIUX 00pPa30BaTEIbHYIO
MporpaMMy cpeaHero (IOJIHOTO) oOImero o0pa3oBaHUS B TpEIeiiax OCBOCHUS IPOTPAMMBI
noarotoBku crenuanuctoB cpennero 3seHa (IIIICC3) mo crneumnanbHOCTH Ha 0a3e OCHOBHOTO
obmiero oOpaszoBanus. PabGodas mporpamMma cocTaBlieHa Ha OCHOBE NPUMEPHON MPOTPAMMBI IO
IMCUMIUIMHE MaTemMaTrka, C y9eTOM TEXHHYECKOTO MPOQHIIS MOIydaeMoro mpoQecCHOHaIBHOTO
obOpazoBanusi B cootBerctBUM ¢ PI'OC CIIO mo cnemmansHoctu 09.02.05. IlpukiagHas
nHpopmaruka (1Mo oTpacisMm), yKpynHeHHas rpynna cneruanbHoctei 09.00.00 Mudopmatuka u
BBIUMCIIATENbHAS TEXHUKA.

1.2. MecTo 001meo0pa3oBaTeibHOI Y4eOHOIl AUCHMILVIMHBI B CTPYKTYpe NPOrpamMmbl
MOJArOTOBKH CIENUATNCTOB CPeIHEro 3BeHa

O6meoOpa3oBarenpHas ydeOHass AWCHUIUIMHA MareMartuka SBISETCS  y4eOHBIM
peaAMETOM 00s13aTeNbHON MpeMeTHON obacti Maremaruka u uHbopmaTtuka ®I'OC cpennero
obmero o6pazoanus. OOmeoOpa3oBaTenbHas yueOHass TuCHUIInHA MaTteMaTnka u3y4aeTcsl B
obmeoOpazoBaTennbHOM 1uKiIe ydeObnoro twrana [IIICC3 Ha ©6a3e OCHOBHOTO OOIIEro
00pa3zoBaHus C OJy4YEHUEM CPEHETO 001Iero 00pa3oBaHus.

1.3. Hean u 3aqaun 001e00pa3oBaTe/ibHON y4eOHO! AUCHUNIMHBI — TPEOOBAHUS K
pe3yJabTaTamM 0CBOeHHs 001e00pa3oBaTeIbHON YUeOHOM TMCUMILTHHBI:

OcBoeHne cojaep)aHus 00IIe00pa3oBaTeNbHON Yy4eOHOW AMCIUIUIMHBI MareMaruka
oOecreurBaeT JOCTHIKEHHUE CTYICHTAMH CIICAYIONUX PE3YIbTaTOB:

JIMYHOCTHBIX

—— chOPMHUPOBAHHOCTh TMPEJACTABICHUH O MaTeMaTHKE KaK YHHBEPCAIbHOM S3BIKE
HAyKH, CPEJICTBE MOJICITUPOBAHUS SBJICHUI M TIPOIIECCOB, UCSIX U METOIaX MAaTEMAaTHKH;

—— TIOHUMaHWE 3HAYUMOCTH MATEMAaTHKH JUII HayJHO-TEXHHYECKOIro IIporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHUS K MaTEMaTHKE KaK K YacTH OOIIEYESIIOBEYECKOH KYJIBTYpPhI
gyepes 3HAKOMCTBO C MCTOPHEH Pa3BUTHS MAaTEMATHUKH, SBOJIIOIIMCH MaTeMaTHUCCKUX HJICH;

——  pasBHTHE JIOTHYECKOTO  MBIIUICHHS, IPOCTPAHCTBEHHOIO  BOOOpaKCHHS,
AITOPUTMHUYCCKON KYJIbTYPbI, KPHTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIMMOM JIjIsl OyayIien
podecCHOHAIBHOMN IeATEBHOCTH, JUTS MPOJIOJDKEHUS 00pa30BaHMs U CaMOO0Opa30BaHUS;

—— OBJIQJICHHEC MAaTEMaTHYCCKUMH 3HAHUSIMH U YMEHHUSAMH, HEOOXOJMMBIMU B
MMOBCCJIHEBHOM JKW3HHU, JUIS OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAy4YHBIX JWCIHMILIAH U
JMCLUIUIAH TPO(ECCUOHATBHOTO UKJIA, IS TIOJTy4YeHUs] 00pa30BaHus B 00aCTsX,

He TpeOyrIuX yriyOJeHHON MaTeMaTu4eCKO MOATOTOBKHY;

—— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa3oBaHUIO, Ha
MPOTSDKEHUW BCEH JKU3HU; CO3HATEIBHOE OTHOIIECHHE K HENPEPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICIIHOM MPO(ecCHOHAIbHOM U 00IIECTBEHHOM eI TeIbHOCTH,

—— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITCIILHON TBOPYECKOM M OTBETCTBCHHOM
IEeITEILHOCTH;

—— TOTOBHOCTh K KOJIJIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, 0OIIECTBEHHO MOJIE3HON, y4eOHO-UCCIEeIOBATENLCKOM, MPOSKTHOW U IPYTHUX
BUIAX AEATENHHOCTH;

—— OTHOIIEHHE K MpodeCCHOHATBHON NEATENbHOCTH KaK BO3MOXHOCTH y4acTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX TPOOIEM;



MeTanpeaMeTHbIX

—— YMEHHME CaMOCTOSTENIbHO OIPEAEIATh LEIH IESITEIBHOCTH U COCTAaBJISTH IUIAHBI
NESITEIBHOCTH;  CaMOCTOSITEIbBHO  OCYHIECTBIIATH, KOHTPOJIUPOBaTb U  KOPPEKTHUPOBATh
JESITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHHUS MOCTABIEHHBIX LI
U peai3alliy IIAHOB JAEATEIbHOCTH; BBIOMPATh YCIICIIHBIE CTPATErUU B PA3IMYHBIX CUTYAIHUAX;

—— YMEHHE NPOJYKTHBHO OOIIAThCA M B3aMMOJACWCTBOBATH B IPOLIECCE COBMECTHOM
NEATeNbHOCTH, YYUTHIBATh TO3ULUU JAPYIHX YYaCTHUKOB JCATEINBHOCTH, APPEKTHBHO
paspemiaTh KOH(IJIUKTHI,

—— BIIQJICHUE HABBIKAMHU TMO3HABATEIHLHOM, y4e€OHO-UCCIEI0BATEIbCKOM U IMPOEKTHOM
NESTeIbHOCTH, HAaBBIKAMM  pa3pelleHuss MpoOieM; CIOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIICHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3InYHbIX
METO/I0B IIO3HAHMSI,

—— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHON MH(POPMAIMOHHO-TI03HABATENIbHOM
NEeSITEIbHOCTH, BKJIIOYash YMEHHE OPHEHTHUPOBATHCA B PA3IMYHBIX MCTOYHMKAX HHGOpMalUH,
KPUTHYECKH OIICHUBaThb W HMHTEPIPETUPOBATH HH(POPMAIUIO, TMOIYYaeMyK M3 Pa3IndHbIX
HCTOYHUKOB;

—— BJIaJICHHE SA3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JJOTMYHO M TOYHO HM3JaraTh CBOIO
TOYKY 3pEHHS, UCIOIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

—— BJIaJICHUE HABbIKaMU I103HABATEIbHOU peQUIeKCHUH KaK OCO3HAHHS COBEPIIAEMBbIX
JNEUCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUMN, I'PAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEACTB ISl UX TOCTHKEHUS;

—— IIeJIEyCTPEMJIEHHOCTh B TMOWCKaxX W MPUHATHM PEHIeHUH, COOOpa3UTEIbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIOCOOHOCTh BOCIPUHUMATDH
KpacoTy ¥ TapMOHUIO MHUDA;

npeaIMeTHBIX

— c(hopMUPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK 4acTU MUPOBOH KYyJIbTYPbl U
MECTe MaTeMaTHKH B COBPEMEHHOM LMBUIM3ALMHU, CIIOCO0aX OMHMCAHUS SIBJICHHI peanbHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUM O MaTEMaTUYECKUX MOHATHUAX KAaK Ba)KHEHIINX
MaTeMaTHYeCKUX MOJENSAX, MO3BOJISIONINX OMKUCHIBATh U U3y4YaTh Pa3HbIe MPOLECCH U SBJICHMUS ;
MMOHMMAaHHE BO3MOKHOCTH aKCMOMaTUYECKOTO MOCTPOCHUSI MaTEMaTHUECKUX TEOPHIA;

—— BJIaJICHUE METOJIaMU JJOKA3aTeJIbCTB U AITOPUTMOB PEILLICHUS, yMEHUE UX MPUMEHSATb,
MIPOBOJHUTH JI0OKA3aTENIbHbIC PACCYXKACHUS B X0JI€ PELICHUS 3a1a4;

—— BJIQJICHUE CTaHJAPTHBIMH MpPHEMaMH PELICHUs] PAllMOHAIBHBIX U HPPALMOHATbHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHHU M HEPABEHCTB, MX CHUCTEM;
HCII0JIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MIPOrPAMM, B TOM UYHKCJIE AJISl TOMCKA MYTH PEeUIeHUs U
WUTIOCTPAINK PElICHUs YPaBHEHUN U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNH OO0 OCHOBHBIX MOHATHUAX MAaTEMaTHYECKOIO
aHallM3a M MX CBOWCTBaxX, BIJIAJICHHE YMEHHEM XapakTepus3oBaTh IOBeIeHUE (YHKIIHM,
WCI0JIb30BAHKE TIOTYYCHHBIX 3HAHHUM JUUTsl OTTMCAHKS M aHAIKN3a pealbHbIX 3aBUCUMOCTEH;

—— BJIaJICHUE OCHOBHBIMH MOHSTUSMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢burypax, ux OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTh YMEHUS PaclO3HABaTh T€OMETPUUECKHE
burypsl Ha uepTexkax, MOJENIAX U B peaJbHOM MHpE; NMPUMEHEHHE H3yYCHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u GopMyn IS peuieHUs TEeOMETPUYECKHX 3alad U 3aJad C
IIPAKTUYECKUM COJECPKAHUEM;

—— Cc(OPMHPOBAHHOCTb TPEACTABICHUH O TMpoLeccax U SABJICHHUAX, HMEIOIIUX
BEPOSITHOCTHBI XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE, OCHOBHBIX
MOHATHUAX IEMEHTApHON TEOPUHU BEPOSATHOCTEW; YMEHMM HAXOJIUTh U OLICHUBATh BEPOSITHOCTU
HACTYIUJICHHUsI COOBITUH B MPOCTEHIINX MPAKTUUYECKUX CUTYallUSIX U OCHOBHBIE XapaKTEPUCTHUKU
CIIy4ailHbIX BEJINYMH;

—— BJAQJCHUE HaBBIKAMHU HCIIOJIB30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MpPOrpaMM IpU
pELIeHNH 3aay.



1.4. KosimuecTBO 4acoB HAa OCBOEHHE NPOrpaMMbl 0011e00pa3oBaTeIbHON YUeOHOI

AUCHUILUTMHBIMAKCUMAIIbHASL yaeOHas Harpy3ka oOydatomierocs — 352 gaca, BKIItO4as:
oOs3aTenpHas ayquTOpHas yaeOHas Harpy3ka oOydaromerocs — 234 gaca;
camocTosiTeNbHas paboTa oOy4uaromerocst — 118 gacos.

2.  CTPYKTYPA WU  COIAEPKAHHUE OBIIIEOBPA30OBATEJIBHON
YYEBHOU JUCIUITJIMHBI

2.1. O6bem oO0meoOpazoBaTebHOH Y4eOHOH JMCHUILIMHBI W BHIbI Y4eOHOI
paboThI:

Tabamnuna 1
Bua yueoHoii paGoTbl Oovem Ilo cemecmpam
uacoe 1 2
6cezo
1 2 3 4
MaxkcumaJjibHas yueOHasi Harpy3ka (Bcero) 352 168 184
Oobs13aTesibHAs ayTUTOPHAsI y4yeOHAasi HATPY3Ka (Bcero) 234 112 122
B TOM YHCJIE:
TeopeTnyeckoe ooyueHue 116 56 60
MIPaKTUYECKHUE 3aHITH 118 56 62
CamocTosiTesbHasi padoTa o0yuyaierocsi (Bcero) 118 56 62
B TOM YHCJIE:
camMocCTOsiITeNIbHAass ~ paboTa  HaJg  WHAUBUAYaJTbHBIM 10 4 6
MIPOEKTOM
BHEAYJAUTOPHAsI CAMOCTOSTEIIbHAS
npakmuyeckue 3a0aHus, CAMOCHMOAMEeNbHble Pabombl,
pacuemuo-epagureckue pabomol, KOHMPOILHAS paboma, 108 52 56
OOMAWHASL KOHMPOJIbHASL paboma
Ilpomescymounas ammecmayusi ouggep. | sxzamen
3auem




2.2. TemaTnuyeckuii IUIaH U coiep:kaHue 001e00pa3oBaTeIbHON y4eOHOH AU CHUIIIMHBI

1 cemecTp Ta6auna 2
HaumenoBanue Coaepixkanue yueOHOro MaTepuaJa, JJaboparopHblie padoThl U O0bem YpoBenb
pa3iesioB U TeM NpaKTHYeCKHe 3aHATHS, CAMOCTONITeJIbHAs padoTa 00y4yaommxcst 4acoB OCBOCHHS

Pazgen 1. JeiicTBUTEIbHBIEC 2%
YHCIa
Tema 1.1. [leiictBurensHble uncna. | Copep:kaHue yueOHOI0o MaTepuasa
[TpuOnvxenHple  BbluMciHeHHs W | llenple W panpoHanbHbIC uuciia. JledCTBUTEIbHBIC YUCIIA. 2 5
BBIMHACIIMTCIIBHBIC CPCIICTBA. [TpubmxeHHbIe BEIYUCIICHUS u BEIYHCIIUTEILHEBIE cpeacrtna. 2
[TorpemHocT npuOINKEHHBIX BHIYMCICHUN
Ilpakmuueckue 3anamusn:
Brruncnenus ¢ nOMOIIBIO MUKPOKAIBKYJISTOPOB. 2
Brluncnenne 3Ha4eHNU BBIpaXKEHUI. 2
CamocrosiTesibHas padora: 6
Pemenune 3amau 1o teme «JleiCTBUTEILHBIC YHCTIA»
Tema 1.2. YpaBHenus u HepaBeHcTBa | Coaep:kaHue yueOHOro MaTepuajia
MEePBOM ¥ BTOPOU CTENIEHHU. JIuHeitHble ypaBHEHUSI, HEPABEHCTBA, CUCTEMBI. 2
CucrteMbl ypaBHEHHN W HEpaBEHCTB. | CriocoObI penieHusl JIMHEWHBIX YPAaBHEHUNM M HEPABEHCTB C OJHOU 2 )
MepeMEHHOM, KBaJpaTHBIX YPAaBHEHUHM U HEPABEHCTB (METOJ HHTEPBAJOB,
rpaduvYecKuii MeTox). 2
CriocoObl pelnieHrs HppalMoHaAIbHBIX YPABHEHHUIM U HEPABEHCTB.
Ilpakmuueckue 3anamusn:
Pemienue ypaBHEeHMI 1 HEPABEHCTB MEPBOM U BTOPOM CTETICHHU. 2
CriocoOsl pelieHrs uppauoHaIbHBIX YPaBHEHUI U HEPABEHCTB. 2
Pemenue nppanoHaIbHBIX YPABHEHUI U HEPABEHCTB. 2
Pazpen 2. DOyHKIHT OJXHOM 16
nepeMeHHOMH
Tema 2.1. Yucnossle ¢ynknun. Ux | Coaep:kanue y4eOHOro MaTepHajia
CBOMCTBa U TpaduKH. YucnoBas QyHkimst. O0nacTs oOmpefeneHuss W MHOXECTBO — 3HAUCHHIA 2
CnocoOb1 3amanust (yHkimu. CBoiicTBa M rpaduku YHUCIOBBIX (YHKIIUH.
B3anmno-o0parHbie QyHKIHH. 2
2

Ipocteiime npeoOpazoBanus rpadukoB (yHKIMIL: MapauiebHbI HEepeHOC,
pacTsDKEHHE U CXKATHE.




Hpakmulteacue 3anamus:

1. Haxoxnenue obiaactu onpeaeneHus, 001acTi 3Ha4YeHUH, 00OpaTHON 2
GbyHKITIN
2. Tloctpoenue TtpadukoB (YHKIUH ¥ HCCICIOBAHUE CBOWCTB. 2
[TocTpoenue rpadukoB PyHKIUH C TOMOIIBIO MPeoOpa3oBaHMUSL.

CamocrosiTesibHas padora: 8
W3yuuts mpocreiimue npeodpazoBanus rpa¢pukoB (yHKIUH. BBIOIHUTH
pacuy€THo-rpadudecKyro padoTy.
Pemenne TectoBbiX 3amaHuii 1o TeMe: «CBOMCTBA (DYHKITUI

Paznen 3. IMoxka3zarenbHas,

JorapupmMuyeckassi M CTeleHHAas! 70

byHkuun

Tema 3.1. Crenienp u €€ CBONCTBA. Copep:xxaHue y4eOHOro marepuaja
Apudmernueckuii KOpeHb HaTypaJlbHOW CTEEHH. 2
Crenenp ¢ palMoOHaJIbHBIM TIOKa3aTesieM, CBOMCTBA. 2
CrereHb ¢ IeUCTBUTEILHBIM TTOKA3aTeNIeM, CBOMCTBA. 2
Ilpakmuueckue 3anamus:
JlelicTBUS CO CTENEHHBIMU BBIPAXKEHUSIMHU. 2
BrimonHeHne TOXKIECTBEHHBIX MPeoOpa3OBaHMIA. 2
CamocrosiTesibHasi padoTa: 6
Pacuernas tectoBas pabota « KopeHb n-oii cTeneHu u ero cBOMCTBay.

Tema 3.2. Jlorapupmbl u ux | Cogepxxanue yueOHOro MarepuaJjia

CBOICTBA. Onpenenenue jorapudma vrcia, CBOMCTBA JIOrapu(MoB. 2
Harypanbnblie morapudmel. JlecaTuaHbie TOraprugMbI. 2
Ilepexon kK HOBOMY OCHOBaHHIO. 2
Ilpakmuueckue 3anamus:
[IpeoOpazoBanue nOrapuPMUIECKUX BBIPAKECHHIA. 2
Brruucnenvne 3HaueHud JOraprU(PMUYECKUX BBIPOKCHUH. 2
BrimoHeHHe TOXK/IECTBEHHBIX MPEOOpa30BaHMIA 2
CamocrosiTesbHast padora: 6
Pemenne TecToBhIX 3amaHuil 1o teMe «Jlorapudmen.

Tema 3.3. IlokasarensHas, | Copepxanue y4eO0HOro MarepuaJia




nmorapuMuUeckas U CTCIICHHAS
(GyHKIMU, X CBOMCTBA M TpagHKH.

[Monsitue mokazarenbHOM (yHKIMU. OONACTH  OMpENeeHHUs, MHOYKECTBO
3HaueHnid ¢yHkimu. CBolictBa (yHKIMH, rpadyK MOKA3aTeNbHON (PYyHKUIMH.

O6nacTh ompe/eeHNs, MHOKECTBO 3HA4YeHHH cTerieHHON (yHKimn. CBOWCTBA
GyHKIMY: 9ETHOCTH, HEYETHOCTh, BO3pACTaHHE, YObIBAaHHE, OTPAHWYCHHOCT.
INoctpoenre TpaguKOB CTEMEHHBIX (QYHKIMA C Pa3IMYHBIMU TTOKA3aATEISIMU
CTETICHH.

Ilonsitue  norapudmudeckoil Gynkumn. CBoicTBa (QyHKINH, rpaduK.

Ilpakmuueckue 3anamus:

[lokazarenpHas QyHKUUSA, €€ CBOWCTBA U TIpaduK.

Jlorapudmuueckas (yHKIUS, €€ CBOICTBA U rpaduk.

Pemenune 3amau no teme: «IlokazarenpHas, norapudmuueckas QyHKIUH,
WX CBOMCTBAa W TpaduKm

[\OJ\S]

CamocrosiTesqibHasi padora:
Pemenne TecTOBBIX 3aJaHW o
aorapudmuueckas (yHKIHUS.

Tteme: «llokasarenpHags u

Tema 3.4. TlokazareibpHbIE U
morapuMuYecKue  ypaBHCHHS W
HEpaBEHCTBA.

Conep:xanue y4eOHOro marepuasa

[TokazarenbHbie ypaBHeHHsI. CIOCOOBI pelieH sl TIOKa3aTeIbHBIX YPaBHEHUM
Y HEPABEHCTB.

Hcnons3oBanue CBOMCTB W TpaduKoB (DYHKIMN MPH PEIICHUU YpaBHEHUU
U HepaBeHCTB. CHCTEMbI OKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

Jlorapudmudeckue ypaBHeHus. CriocoObl perieHus JIorapupMUuecKuX
ypaBHeHUil 1 HepaBeHCTB. CHCTEMBI JOrapu(PMUYECKUX ypaBHEHUIL.

Ilpakmuueckue 3anamus:

1. Pemenne mnoxa3aTenbHBIX YPABHEHUN U HEPABEHCTB.

2. Pemenue norapuMu4eckux ypaBHEHU U HEPABEHCTB.

3. Pemmenue cucrem orapuMUUECKUX YpaBHEHU U HEPaBEHCTB.

CamocrosiTesibHAas padora:
NunuBuayanbHbIi TpoekT « TpUroHOMETpHs BOKPYT HAC»

XS E\SIN ST )

Paznen 4.
GyHKkuun

Tpuronomerpuyeckue

56

Tema 4.1. ToxnecTBeHHBIE

Conepxanue y4eOHOro Marepuasa




npeoOpa3oBaHus PapgnanHoe m3mepenue yrnoB U Ayr. COOTHOIIEHHS MEKIYy T'pPagyCHOM U 2

TPUTOHOMETPUUYECKUX BBIPAKEHU. pamuaHHOW Mepamu yria. OnpeneneHue CuUHyca, KOCHHYCa, TaHIEHCa,
kotanrerca. COOTHOIICHHSI MKy TPUTOHOMETPHICCKUMHE (DYHKIMSMU OIHOTO
apryMeHra.
CuHycC, KOCUHYC M TaHI€HC CYMMBbI M pPa3sHOCTH JBYyX yrioB. CuHyc Hu 2
KOCHHYC  JaBOWHOro  yrima. Dopmyinbl  IOJOBUHHOIO  apryMEHTA.
Beipaxenue TPUTOHOMETPUYECKUX byHKIUI yepes TAHICHC
IIOJIOBUHHOT'O apryMeHra. [IpeoOpaszoBanus MIPOCTEUIINX
TPUTOHOMETPUUYECKUX BBIPAKEHUH. 2
@opmynsl  npuBeneHus. IIpeoOpazoBaHue CyMMbI TPUTOHOMETPUUECKUX
byHKIIHI B TIPOM3BEICHHE. [TpeoOpazoBanme MIPOU3BEICHUS
TPUTOHOMETPUYECKHX (DYHKIIUI B CyMMYy.
Ilpakmuueckue 3anamus:
1. [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHHIH. 2
2. BeImosHeHWE TECTOBBIX 3amaHuii 1o Teme: « [IpeoOpazoBanue 2
TPUTOHOMETPUYECKUX BBIPAKECHUIN 2
3. BeimonHeHne TOXKIECTBEHHBIX MpeoOpa30BaHMA
CamocrosiTesqibHasi padora: 8
[ToarotoBka coobuienuss Ha Temy «McTopust TpUTOHOMETPUU U €€ POJIb B
W3yYEHUU €CTECTBEHHO-MATEMATHUYECKUX HAYK»

Tema 4.2.CpoiictBa u  rpaduxu | Coaep:kaHue y4eOHOT0 MaTepHajia

TPUTOHOMETPUYECKUX U OOpaTHBIX — 2

TPUFOHOMETPHYECKHX (DYHKITHIL. [Tonstue TPArOHOMETPHYECKOI] (byHKufm. Ob6nacte  ompezeneHus,
MHOECTBO 3HayeHUU. YETHOCTP M HEYETHOCTh TPUTOHOMETPUUYECKHUX
(GyHKIMH, TEpUOTUIHOCTb. )
CpoiictBa (QyHKIMI y=sinx, y =cosx, y =1gx, y =ctgx. [locTpoenue
rpauKOB TPUTOHOMETPHUUECKUX (PYHKIIMA. 2
OOpatnble  TpuroHomerpuyeckue (¢yHkuuu. HaxoxaeHue 3HaueHUi
0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKITUH.
Ilpakmuueckue 3anamus:
I'paduxu TpUroHOMeTprUYECKUX (HYHKLIUH. 2
IToctpoenune rpadukoB TPUTOHOMETPUUECKUX (DYHKIMH € MOMOIIBIO 2

npeoOpa3oBaHuil.
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BoinosiHeHUE TOX/IECTBEHHBIX INPeoOpa3oBaHM

CamocrosiTesibHAasE padora:

BrITioyTHEHHE TOXKICCTBEHHBIX MPE0Opa30BaHUN B TPUTOHOMETPHUSCKUX
BbIpaKeHUsX. [locTpoeHne rpauKoB TPUTOHOMETPUYCCKUX (PYHKIHHA C
MIOMOIIIBIO TIpe0Opa3oBaHuil (MHAWBUAYAbHBIC 33/1aHU).

Tema 4.3. TpuroHomerpuueckue

ypaBHEHUS U HEPABEHCTBA.

Conep:xxanue yueOHOro Marepuasa

[loHATHE TPUTOHOMETPUYECKOTO YPAaBHEHUS M HEpaBeHCTBA. DOPMYIIbI
JUIsL pelIeHUs NMPOCTEHUINNX TPUTOHOMETPUYECKUX YPABHEHUM.
Pemrenne TpUroHOMETPUYECKUX HEPABEHCTB C IOMOIIBIO
TPUTOHOMETPUUECKOTO Kpyra. ApKCHUHYC, apKKOCUHYC, apKTaHT'€HC
4HCIIa.

OCHOBHBIE METOJBI pPEIIECHUS TPUTOHOMETPUYECKHUX YPAaBHEHMIA.

Ilpakmuueckue 3anamus:

1.Pemenne npocTelimmx TPUroHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB.
2. PemieHrie TPUrOHOMETPUYECKUX YPABHEHUI PA3IMYHOTO BHJA.

3. BeimosHeHne TOXKIECTBEHHBIX MpeoOpa30BaHMA

CamocrosiTesqibHasi padora:
Pemenne  sKk3aMeHAIlMOHHBIX 3aja4 MO TeMme: « TpUrOHOMETpUYECKue
ypaBHEHUS»

AN DN

Hroro 3a 1 cemecTp

168

[Ipomexyrounas arrectauus B popme nuddepeHIIpoBaHHOTO 3aueTa

2 cemecTp

Paznen 5. IlpsiMble U TIOCKOCTH
B IPOCTPAHCTBE

36

Tema 5.1. Hauganbnble
CTEPEOMETPHH.

pacrnoyioxKeHue MPSIMBIX
IJIOCKOCTEN B MPOCTPAHCTBE.

HOHATUA
B3aumnoe

u

Conepxanue y4eOHOro MatepuaJia

Hpe,Z[MCT 1 3aJa4u CTCPCOMCTPHU. OCHOBHBIC TOHATHS CTCPCOMCTPUM:
TOUYKa, MpsMasi, IIO0CKOCTb. AKcHoMbI CTCPCOMECTPUH U CIICACTBUA U3 HUX.

Bzaumnoe pacCloJIOKCHHUE [BYX IPAMBIX B HPOCTPAHCTBE. IlonsTue
CKPCHIMBAIOIHNUXCA TMPAMBIX, YTOJI MCKAY INPAMBIMHU.
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[TapamiensHOCTE HpsAMOM M INIOCKOCTH. lIpM3Hak mapaiiesnbHOCTH
npssMorM ¥ IwiockocTd. [loHsatue mnapamiensHelx IUIockocred. [Ipusnak
NapaJlJIeIbHOCTU JBYX IJIOCKOCTEH.

[londATHE mNEpPNEHIUKYIAPHBIX HPSAMBIX B IHpocTpaHcTse. [Ipu3Hak
NEPHEHANKYJIAPHOCTH NPsIMOM M Iiockoctu. llonstue paccrosHus oOT
TOYKU J0 IUIOCKOCTH.

Ilpakmuueckue 3anamusn:

1. Pemenune 3anmau no teme: «llapamienbHOCTh NPSAMOM U IJIOCKOCTH.
[TapamienbHOCTE TUIOCKOCTEN»

2. Pemenune 3amau mno TeMme: « IlepneHIuKyISIpHOCT  MpsAMON U

IIJIOCKOCTH.

3. Pemrenne 3amad mno Tteme: «[loHsAITHE paccTOSTHUA OT TOYKH [0

MIJIOCKOCTI

CamocrosiTesqibHasi padora:
[ToaroroBka coobmenust «llapannenpbHOe NPOEKTUPOBAHWE € €O
CBOMCTBa»

Tema 5.2. JIByrpaHHbl€ YTJIBIL.

Conep:xxanue y4eOHOro MarepuaJia

OnpeneneHue ABYTPaHHOIO Yrila M €ro CBOMCTBA. YTOJd MEKAY MNPsIMOM
U TUIOCKOCTBIO.

[Tonsitue MePIEeHIUKYISIPHBIX
NEPIEeHIUKYISIPHOCTU TIOCKOCTEH.
Yron Mexay MIOCKOCTSIMH.

MJIOCKOCTEH. [Tpuznak

[\

Ilpakmuueckue 3anamus:

Yron MexIy npsSMOMl M IJIOCKOCTBIO.
Yron MexIy IUIOCKOCTSMHU.
[leprieHUKysIIp U HAKJIOHHASL

CamocrosiTesibHAas padora:
JlomamHsis  kKoHTponibHass pabora mo Teme: «llepnenaukynsp u
HAKJIOHHAs»

[©) NI \STN S I \§)

Paspnen 6. BexTopbl U
KOOPAMHATBI

12

Tema 6.1. BekTopsl Ha IUIOCKOCTH U

Conepxanue y4eOHOro mMarepuaJia
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B IPOCTPAHCTBC.

[ToHATHE NPAMOYTOIBHON JEKAPTOBOM CUCTEMBI KOOPAMHAT HA IUIOCKOCTHU
U B IpOCTpaHCTBE. PaccrosiHue MexJy TOYKaMHU, KOOPAMHATBI CEPEAUHBI

OTpE3Ka. 2
[lonaTtue BekTOpa Ha IUIOCKOCTH U B MPOCTPAHCTBE. [[JTMHA HEHYJIEBOTO
BekTopa. KosmHeapHbie BEKTOPBI. 2
CnoxeHue M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
[IpuMeHeHre BEKTOPOB K PEIICHUIO 3alad. YTOd  MEXAy  JABYMs
BEKTOPAMH.
Ilpakmuueckue 3anamus:
BrinonHeHue AeHCTBUN HaJ BEKTOPAMM. 2
Pemenne 3anau mo teme: «CrokeHHE U BBIUUTAHHE BEKTOPOBY 2
Pemienne 3agad mo teme: «YMHOKEHUE BEKTOpPA HA YUCIIO)» 2

Paszpnen 7. Hauvana 40

MaTeMaTH4Y€eCKOr0 aHaJIn3a

Tema 7.1. IlponsBoanas GyHKIUU. Conepxanue y4yeOHOro marepuaJia
TTocnenosarensHOCT. CriocoOBI  3aJaHUsT W CBOWCTBA  YHCJIOBBIX 2
nocnenosarenbHocTel.  [loHsTne o0 mpexene  mocineAOBATEIBHOCTH.
[IpousBomnas GyHKIMH, €€ TEOMETPUUECKHH MU (PU3UYECKUN CMBICIL. 2
YpaBHEeHHE KacaTeIbHOW U HOpMaJIM K TrpaduKy (GYHKITUH.
[IpaBuna muddepennupoanus. [Ipon3BogHbBIE dTIEMEHTAPHBIX () YHKITHM. g
HubdepenuupoBanne cioxHOM ©  oOpaTHoM  ¢yHKuu. Bropas
npou3BOIHAS U €€ (PU3MUECKUN CMBICIL.
Ilpakmuueckue 3anamus:
1. Beruucienue npeieaoB YUCIOBBIX MOCIEI0BATEILHOCTEH. 2
2. Boluncienue npou3BOIHbIX. 2
3. 'eoMeTpUYECKUM CMBICI POU3BOIHOM. 2
4. ®U3UYECKUI CMBICI IPOU3BOTHOM. 2
CamocrosiTesibHAas padora: 6
1. PemieHne TeCTOBBIX 3aJaHUN Ha BBIUKCJICHHE MPOU3BOJHON U
HAXOKJIEHUE 3HAYEHUs MPOU3BOJHOM B TOYKAX.

Tema 7.2. Uccnenosanue ¢ynkuuu | CogepkaHue y4eOHOro MaTepHalia

C  TOMOIIBIO IIPOU3BOJHOU U 2

oCTpoeHHe rpapuka

[Ipusnaku Bo3pacTaHus U yObIBaHHMA (GYHKUUH. DKCTpeMyM (DyHKIMH.
HccnenoBanue GpyHKIMU HA SKCTPEMYM.
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Beimmykinocte u  BorHytocTh rpaduka  Qysknuu. Toukum meperuba. 2
HauGonpIiee 1 HauMeHbIee 3HaYCHHS PYHKIIUN HA OTPE3KE.
[TpuMeHeHre MPOU3BOTHOM K MOCTPOCHUIO TPAGUKOB () yHKITHIA. 2
Ilpakmuueckue 3anamus:
1. MccnenoBanne QyHKIMH C TOMOLIBIO TPOU3BOIAHON M MOCTPOCHHE 2
rpaguka.
2. IlpuMmeHeHne TPOU3BOAHOM IS PEIICHUS 3a/1ad B €CTECTBO3HAHUMU. 2
3. PemieHne TEKCTOBBIX 3aJlad Ha BBIYHMCICHHE TPOU3BOJIHOU 2
CamocrosiTesibHasE padora: 6
Pacuernas pabora «lIpuMeHeHuMe TPOU3BOJHOM K  HCCIEIOBAHUIO
byHKIIHI

Pazgen 8. HNuTerpaabHoe 30

HCYHUCJIEHHE

Tema 8.1. Heonpenenénneiii | Coneprxanue y4eOHOro mMarepuaJia

HUHTErpal. [lepBooGpa3nas. HeonpeneneHnHslil HHTErpai, CBOMCTBA. 2
DopMyITbl UHTETPUPOBAHMSL. 2
Ilpakmuueckue 3anamus:
Brrunciienue HeonpeaeaeHHbIX HHTETPAJIoB. 2
Pemmenye TecTOBBIX 3aJaHUN Ha BBIYHCICHHUE HEOMPEACIICHHBIX 2
VHTETPAJIOB
CamocrosiTesibHasi padora: 6
Pemenne 3anau no reme «llepBooOpazHasy.

Tema 8.2. Onpenenénnbiii | Cogep:kanue y4eOHOr0 MaTepHuasa

HHTCTpAL. OnpenenéHHblidi MHTETpajl M €ro reoMETPUYEeCKUid CMmbIci. OCHOBHBIE 2
CBOMCTBA OINPEAEIEHHOIO NHTErpaa.
Mertoabl BBIUKCIEHUS ONPEACIEHHOTO uHTerpana. Popmyna Heroorona —
JletiOHuLA.
Boruncnenue momanedt miockux (Uryp ¢ TOMOIIBIO OMPEIeIEHHOTO 2
MHTErpaja.
[Ipunoxxenue ompeneneHHOTO UHTErpana.
Ilpakmuueckue 3anamus:
1. Brruncnenue onpeneneHHbIX HHTETPaJIoB. 2
2. Haxoxaenue miorniaielt Iiockux Guryp. 2
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CamocrosiTesibHasi padora:

1. Pemenue mnOpuKIajHbIX 3a7ad  C  IIOMOUIBIO  ONPEIEIIEHHOTO
UHTErpasa.

2. I'padmueckass pabota mo Teme «Bprumcnenue tomanei ¢uryp c
IOMOUIBI0 MHTErpaja

Paznen 9. 'eomeTpuyeckne Tesia H

24
NOBEPXHOCTH
Tema 9.1. MHOTOTpaHHUKH. Coaepikanue y4eOHOro marepuajia
[TonsiTHE O reOMETPUUYECKOM Telleé M €r0 MOBEPXHOCTU. MHOTOIpaHHUKH. 2
[Ipu3ma. ITapannenenumnen u ero CBOMCTBA.
[Mupamuna. CpoiicTBa mapasuienbHbIX cedyeHud B nupamune. [lonsatue o 2
MPaBWJIBHBIX MHOTOTPAaHHUKAX.
Ilpakmuueckue 3anamus:
1.1300paxenue MHOTOTPAHHUKOB. [Toctpoenue CEUYEHUI 2
MHOTOTPaHHHKOB. 2
2. HaxoieHue OCHOBHBIX DJIEMEHTOB MPU3M U MUPAMUJI.
CamocrosiTesqibHasi padora: 4
[ToarotoBuTh Kpatkoe coodmienue: «IIpukiagHoe 3HaUeHUE TEOMETPUH ».
Tema 9.2. Tena Bparenus. Conep:xxanue y4e0OHOro MarepuaJa
[ToBepxHocTs Bpamenus. Teno Bpamenus. Lumunmap u konyc. 2
Ceuenus HIMHIpa U KoHyca miockoctbio. [llap u cdepa. 2
Ilpakmuueckue 3anamus:
1. 3006paxenue Tel BpalieHusI. 2
2. HaxoxaeHre OCHOBHBIX AJIEMEHTOB IMJIMHAPA, KOHYCa, [1apa. 2
CamocrosiTesibHAass padoTa: 4
1. PemuTh 33124 0 TOTOBBIM YEPTEKAM.
Pazpen 10.
O0BbEMBI U IJIOIIAIM TOBEPXHOCTEM 26
TeOMETPHYECKHUX TeJ
Tema 10.1. O6vémbI reomerpuueckux | ComepkaHue y4eOHOTo MaTepHalia
TCIL. O06BEM reoMeTpU4ecKoro Tena. %

O0bEM npu3MBbl, MUPAMU/IbI, IUIIMHJPA, KOHYCA, IIapa.
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Hpaxmuuecxue 3anamus:

1. Bpruncnenue 00bEMOB T€OMETPHYSCKUX TETI. 2
2. Pemenue 3amady Ha BbIYHMCIEHUE OOBEMOB r€OMETPUYECKHUX TEIl. 2

CamocrosiTesibHAasE padoTa: 6
1. Pemenne 3amay Ha  BbIUMCIEHHE OOBEMOB  MHOIOTPAaHHHUKOB.
CocraButh crpaBouHyto Tabnuiy «lIpuknagHas HampaBlIEHHOCTb TEMBbI
«Tena BpameHus».

Tema 10.2. IInomaau nosepxHocreid. | Coaep:kaHue y4eOHOro MaTepuaa
[Tmomaab MOBEPXHOCTH FEOMETPUUYECKOTO TETIa. 2
[Tnonaap MOBEPXHOCTH MPU3MBI, TUPAMUJIBL, ITWIMH/IPA, KOHYCA U I1apa. 2
Ilpakmuueckue 3anamus:
1. Beluncnenue miomaaei moBepXHOCTe reOMETPUUECKUX TEIl. 2
2. BrinonHeHnue pacy€THbIX paboT MO MOJIEISIM U YePTEKaM. 2
CaMocrosiTeJibHAas padora: 4
1. Pemienne TeCTOBEIX 3aaHUM.
2. Pemienne 3amau u ynpakHeHu#d mo teme: « OO0BEM IUIMHApPA, KOHYCA
U 1apa»

Paszgen 11. DieMeHTHI TeopHH 16

BEPOSAATHOCTEH M MaTeMAaTH4eCKOH

CTATHCTHKH

Tema 11.1. Onementsl Teopuu | Cogep:kanue y4yeOHOro marepuasia

BEPOSITHOCTEM.
CoOblITHE, BEpOSITHOCTD, CJIOKEHUE M YMHOXEHHE BEPOSTHOCTEH.
HezaBucumbie coObiTus. CTaTucTH4ECKast BEPOSITHOCTb. 2
JuckpeTHas ciydaiiHasi BEJIMYMHA, 3aKOH €€ pacmnpeneieHus. Yucnosbie
XapaKTEPUCTUKU JUCKPETHOM cCiiydailHOM BenuuuHbl. [loHsATHE O 3aKkoHE
OOJIBIINX YHUCEIL
Ilpakmuueckue 3anamusn: 2
1. Cniyuaiinpie COOBITHSI U MX BEPOSTHOCTH.
2. Pemienne 3agad no teme: «DJIEMEHTbl TEOPUU BEPOSITHOCTEI

Tema 11.2. Onementsl | Coaep:xkaHue y4eOHOro MaTepHaJia 2
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MaTEMATUYECKOU CTATHUCTUKMU.

[IpencraBnenne MaHHBIX (TAOJIUIBI, JUATPaMMBI, TpadHKH), TeHEpaTbHAas
COBOKYITHOCTb, BBIOOpKa, cpefHee apudmernyeckoe, menuana. [lonarue
0 3a/la4yax MaTeMaTU4YEeCKOM CTaTHUCTHUKH.

HpaKm uuecKue anamusn:

1. BbluncieHue 4uCIOBBIX XapAKTEPUCTHK. 2
2. Pemenne 3amau  mo  TeMe: «OJEMEHTHl MaTeMaTHYECKOM 2
CTaTUCTHKH
CamocrosiTesibHasE padora: 6
NupuBunyanbHbli TpoekT «MaTeMarndeckas CTaTUCTHKAa M €€ pojib B
pa3NuuHbIX chepax NeaTeTbHOCTI
HToro 3a 2 cemectp 184
Bcero yacos 234

[TpomexyTouHas aTTecTanus B Gopme sK3aMeHa

J1s XapaKTepUCTUKU YPOBHS OCBOCHMsI y4eOHOI0o MaTepualla UCIOJIb3YIOTCA CIIEAYIONIe 0003HaueHUS:

1 - 03HaKOMUTENBHBIN (y3HABAaHHE paHEe U3YYCHHBIX 0ObEKTOB, CBOMCTR);

2 - penpoIyKTUBHBIN (BBIMOJIHEHUE AESITEILHOCTH MO 00pa3ily, MHCTPYKIIUU WIH MO/ PYKOBOJCTBOM);

3 — IpOAYKTUBHBIN (IIJITaHUPOBAHHUE U CAMOCTOSITENILHOE BBITIOJIHEHUE IEATEIbHOCTH, pEIIeHHE TPOOIEMHBIX 3a7a4)

IIpumepHbIe TeMbl HHANBHIYAJIbHBIX IPOEKTOB

WO R WD =

HenpepriBHbie qpo6H.

[IpumeHeHue CI0KHBIX MPOIIEHTOB B AKOHOMUYECKHX pacyeTax.
[TapannensHoe MPOEKTHPOBAHUE.

CpenHue 3HaYeHUS U UX MPUMEHEHHUE B CTATUCTHUKE.
BexTopHoe 3a1anue npsMbIX U TUIOCKOCTEH B MTPOCTPAHCTBE.
CrnosxeHre rapMOHUYECKUX KOJIeOaHuH.

I'padmyeckoe penieHre ypaBHEHUI 1 HEPABEHCTB.

[IpaBusbHbBIE U MONTYPABUIBLHBIE MHOTOTPAHHUKHU.

. Konnueckue ceueHust 1 MX IpUMEHEHUE B TEXHUKE.

10 [onstue nuddepenmana U ero NPUIOKEHUSL.
11. Cxembl NOBTOPHBIX UCIIBITaHN bepHymu.
12. HUccnenoBaHue ypaBHEHUIN U HEPABEHCTB C IIAPaMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[Inomanu 4eTpIpexXyroJIbHUKOB
[IpoucxoxnaeHue cuera

3aauy Ha MPOLIEHTHI

[Ipunoxenne npon3BoIHON

I'paduueckuii meTon

OO6beMbl MHOTOIPAaHHUKOB

@U3NYECKUN CMBICIT TPOU3BOIHOM
I'eoMeTprueckuii CMbICIT TPOU3BOHOM
[Ipunosxenus naTETpaNa

CraTucTrueckre XapakTepUCTUKH
Kitaccnueckue 3agaun TeOpun BEPOSITHOCTH
Meronp! perieHil ypaBHEHU 1 HEPaBEHCTB
YpaBHEHHUS C MOyJIEM

HepasenctBa ¢ Motynem

[lepuon dynkunn

CnoxHbI€ IPOLIEHTHI

OKOHOMHYECKHUE 3aJauu

Moga u Mmeuana.
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3. YCJIOBUSA PEAJIM3AIINN PABOYEN ITPOI'PAMMBbI
OBIIIEOBPA30OBATEJIbHON YYEFHOU JUCHUIJIMHBI

HpI/I BO3HHUKHOBEHUH OCOOBIX 00CTOSTEIIECTB OCBOCHHE AUCHUILIMHBI OCYHICCTBIIACTCA C
IMPUMCHCHUCM JBJICKTPOHHOI'O O6y‘I€HI/ISI N JUCTAaHIITMOHHBIX O6p&30BaTCJIBHbIX TEXHOJIOTH.

3.1. TpeGoBaHus K MUHHUMAJbLHOMY MATePUAIbHO-TEXHUYECKOMY 00ecne4yeHUIo

Peanuzanus oOmieoOpa3oBaTenbHON yueOHOM MUCIUIUIMHBI OCYIIECTBIIIETCS B Y4€OHOM
KaOWHETe MareMaTUuKu ¢ MeToaukoi mpenogaBanus Ne301 (423806, Pecrmybnuka Tarapcran
(Tarapcran), r. HaGepexxusie Yennsl, nep. XKene3HoA0pOKHUKOB, 1. 9A)

OcHallleHHOCTh yueOHOro KabrnHeTa MaTeMaTUKH ¢ METOJIMKOM MpernojaBaHus: yueOHas
Me0elTb, KOMITBIOTEP, IPOSKTOP, MHTEPAKTUBHAS JOCKA, TOCKA, Y4eOHO-HATIISTHBIC TTIOCOOHSL.

JInneH3MOHHOE MTPOTpaMMHOE 0OecTieueHHe:

AnTtuBupycHoe nporpamMmmHoe obecrieuenre Kaspersky Endpoint Security ans Ousneca -
Cranpmaptaeii Band T: 250-499 Node 1 year Educational Renewal License: [loroBop Ne
2020.2987 ot 21.02.2020,

Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise :
JJOI'OBOP Ne 2020.13967 ot «27» wurong 2020, XKupas Maremaruka 5.0. (BupryanbHbiii
KoHcTpykTOop 1o Marematuke). Windows XP\Vista\7\8\10; MacOS 10.6-10.13 na xnacc:
JHorosop Ne 2019.10401 ot 31.05.2019.

3.2. VYu4eOHO-MeTOoAMYecKOe M HH(OPMalNMOHHOe o0ecrieyeHHe TMPOTrPaMMbl
001e00pa3oBaTe/IbHOM Yy4eOHOM AUCHMIIUHbI

OcHoBHas yueOHas JuTeparypa

1. Maremarnka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaM3a, reoMeTpus. Anredpa u
Hayaja MareMmarnueckoro anamusa. 10-11 kmaccel : OnekrponHas dopma ydeOHHMKA st
00111600pa30BaTEIBHBIX OpPraHu3aIui : 0a30BbIi U yriyonéHusid yposuu / [I. A. Anmumos, 1O.
M. Konsirun, M. B. TkauéBa u np.]. - 7-e u3n. — Mocksa : IIpocsemenune, 2019. - 463 c. : un.

rpud

JlononHutenbHas yueOHas TuTeparypa
1. Anrebpa u Havana Maremarudeckoro ananmmsa. 10-11 kmaccel: ydeOHUK UIs

001eoOpazoBaT. opranu3anuii: 6a3oBeiii u yrmyos. ypopuu/ 1. A. Amumos, 0. M. Komsarus,
M. B. Tkauesa. - M.: [IpocBemienue, 2016. - 463 c.: ui.

2. bappun, WM. WM. Marematuka: Yy4eOHMK UM HPAKTHKyM IS  CPEIHETO
npodeccuonanbHoro oopasoBanus / M. U. bagpun. — 2-e uszn., nepepad. u gomn. — Mocksa :
NznarensctBO FOpaiit, 2019. — 616 ¢. — (IIpodeccuonanpHoe obpazoBanne). — ISBN 978-5-
534-04101-9. — Texkcr: snektponnsiii // 3bC HOpaiit [caiiT]. — URL : https:/biblio-
online.ru/bcode/426511

3. BeuromoB, E. M. Maremaruka: OCHOBHBIE MAaTEMAaTHYECKHE CTPYKTYPHI : y4eOHOE

nocobue i cpenHero npodeccuonanbHoro oopazosanusi / E. M. BeuromoB. — 2-¢ u3g. —
Mocksa : M3garensctBo IOpaiit, 2019. — 291 c. — (IIpodeccuonanbuoe obpazoBanue). —
ISBN 978-5-534-08078-0. — Texkct: snexktponusiii // DBC IOpaiit [caiit]. — URL :

https://biblio-online.ru/bcode/442269

CrnpaBo4HO-OnbIMOrpaduuecKue u31aHus

1. MaremaTuka: SHUMKIONEIUS: MaTeMaTUYECKUN SHIMKIONEINYECKUH cIoBaph / MOJ
pen. 10.B. IIpoxopoB. — M.: bonpmas Poccuiickas sauuknoneausi, 2003.— 845c.: un .—
(Cepust «30m0T0iM1 hoHI).

2. Anexcannposa, H.B. Mctopus maremaTuueckux TEPMHHOB, HOHATHH, 0003HAUYEHUIL:
cioBapb-cripaBouyHuk / H.B. AnekcanapoBa. — wu3a. 3-e, ucnp. — MockBa: U3n-so JIKU,
2008.— 248 c. — TekcT: HenoCPEACTBEHHBIM.
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3. I'ycak, A. A. CnpaBounuk 1o Beiciieid Matematuke / A. A. I'ycaxk, I'. M. I'ycak, E. A.
bpuunkoBa .— 7 —e u3n .— MuHck : TerpaCucremc, 2006 .— 640 ¢ .— ISBN 985-470-408-4.
— Texer : HenocpeACTBEHHBIN.

4. Mukuma, A. M. MaremaTuka: OCHOBHBIE TEPMHUHBI: TOJKOBBIN clioBaph: Oosee 3000
TepMuHOB / A. M. Mukuma .— Mocksa : Actpenb : ACT, 2003 .— 448 c. : un .— ISBN 5-17-
016834-9. — TekcT : HENOCPEACTBEHHBIM.

[Tepuonnueckue u3ganus

1.llIkonbHBIE TEXHOJOTMH : HAyYHO-NPAKTHYECKUH JKypHAI / ydpenuTenn
W3narensckuit nom "Haponnoe oOpazosanue ; OOO "HayuHo-ucciienoBaTenbCKUil UHTCTUTYT
LIKOJIBHBIX TexHosoruil"; rnaBHbil penaktop A. Kymuup. — Mocksa : OOO "HayuHo-
UCCIIEI0BATENIbCKUM MHTCTUTYT IIKOJIbHBIX TexHonoruil", 2015 — Bxutouen B nepeuens BAK ;
PUHI] .— WUzpmaercs ¢ 1995 roma .— 6 BeinyckoB B rog .— ISSN 2220-2641. — Texkcr :
3IEKTPOHHBIN // bazsl JTAHHBIX East View [caiT]. — URL :

https://dlib.eastview.com/browse/publication/18866/udb/12 — Pexxum noctyna: ans aBTopme
MOJIb30BaTeNeH

2.MaremMaTtka M MaTeMaTHYecKoe MojelupoBaHue /yupenutenu: Hexkommepueckoe
naptHepctBo  «Hanmonanbubiii  OnekrponHo-MHpopmanmonnsiit  Koncopumym»  (HIIT
«HOUMKOH») (Mocksa);rnaBusiii pegaktop: A.Il. Kpumenko. — Mocka : Hekxommepueckoe
naptHepctBo  «Hanumonanbueiii  DnexkrpoHHo-MHpopmanmonnsiit  Koncopumym»  (HIIT
«HBUKOHY), Bxmouen B nepeuerar BAK ; PUHIL .M3naercs ¢ 2013 roaa. - 6 BBIITYCKOB B TOJ.
- https://elibrary.ru/title_about new.asp?id=54179 Pexum noctyma: paias aBTOPHU3HP.
M0JIb30BATENEH.

3.MaremaTtuka B IIKOJI€ : Hay4YHO-TEOPETUYECKHMI U METOJUYECKUH KypHan /
yapenutenu : MunuctepcTtBo oOpazoBanus U Hayku P®D; OOO IlllkompHas mpecca; TJIaBHBINA
penakrop E. A. bynumoBuu .— Mocksa : OOO IlIkonsHas npecca. — BxitoueH B mepedyeHb
BAK ; PUHI] .— U3znmaercs ¢ 1934 rona .— 10 BoimyckoB B rog .— ISSN 0130-9358. — Tekcr :

anekTpoHHeld  //  baser  mamHpix  East  View  [caiit]. —  URL
https://dlib.eastview.com/browse/publication/92111/udb/12 — Pexxum goctyna: st aBTOPU3UP.
M0JIb30BATENEH.

4. Ileparornueckoe oOpa3oBanue u Hayka — Tekct: anektponHsldi  — URL:
http://www.manpo.ru/manpo/publications/journals.shtml

5.1IkonpHBIE  TEXHOJIOTMH: HAyYHO-NIPAKTUYECKUI JKypHalI /  ydpeauTenu
Nznarensckuit gom "HapomHoe o6pazoanue; OOO "HayuHo-umcciienoBaTenbCKU MHCTUTYT
IIKOJIbHBIX TeXHOJorui'"; rinaBHbld penaktop A. Kymuup .— MockBa : OOO "Hayuno-
HCCIIeIOBATEILCKUI MHCTUTYT IIKOJBHBIX TeXHOJIoTU", .— Britouen B nepeuenb BAK ; PUHI]
— Wznmaercs ¢ 1995 roga .— 6 BeimyckoB B rog .— ISSN 2220-2641. — TekcT: 27IeKTpOHHBIN
// bassl nanaex East View — URL: http://narodnoe.org/

6. Yuurenbckas razera. — TekcT: anektpoHHsii // baza nanusix UBUC [caiit]. — URL:
http://www.ug.ru/

Nudopmanronnsie oOpazoBaTenbHble pecypebl cetu MHTepHeT

1. OneKTpoHHBIM  Katasor  OmOmuoreku — HITIVY. - Pexum  pocryna:
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus

2. Hayunas onextponnas Oubimuoreka eLIBRARY.RU. - Pexum pocryna:
https://elibrary.ru

3. baza ganHeix mnoptana Polpred.com O630p CMM - Pexum gocryna:
https://polpred.com/news

4. Pecypcel East View (MBUC) - Pexum noctyna: https://dlib.eastview.com/login

5. DnektponHo-Oubnuoteunas cuctema (ObC) IPRbooks. - Pexum poctyna:
www.iprbookshop.ru
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6. DnextponHas Oubnmorednas cuctema «kOpaiit». - Pexxum moctyna: https://biblio-
online.ru/

7. NUadopmanmonHass ~ mpaBoBas ~ cucTema [ apaHr. - Pexum  pocryna:
http://www.garant.ru/ .
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4. KOHTPOJIb n OIEHKA

PE3YJIbTATOB OCBOEHMUA

OBIIIEOBPA3OBATEJIBbHON YYEFHOU JUCHUILINHBI

KoHTpons © oOIEHKa pe3yabTaTOB OCBOCHHUS 0O0IIeoOpa3oBarenpbHOU  y4eOHOM
AUCHUIUIMHBL OCYHICCTBJIACTCA IIPCIOAABATCIIEM B IPOLCCCEC BLIINOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I

MIPAKTUYECKUX 3aJaHU, KOHTPOJBHBIX paboT U pedepatos.

CDOHI[ OLCHOYHBIX CPCACTB JIsI MPOBCACHHA TCKYHICIO KOHTPOJIA YCIICBACMOCTH U
MIPOMEKYTOYHON aTTeCTaIli OOydJaroImuXcs M0 00Imeo0pa3oBaTeIbHON YIeOHOW TUCITUIUINHE
BXOOUT B COCTaB pa60qel71 mporpaMMbl JUCHUIIIMHBI, IPEACTABJICH OTACJIbHBIM JOKYMCHTOM.

Pe3yabTaTsl 00yyeHHs
JIMYHOCTHBbIE, MeTanpeAMeTHbIe, IIPeIMeTHbIe

®opMBbI U METObI KOHTPOJISI
OLIEHKH Pe3yJIbTATOB 00y4eHUs

JUIHOCTHbBIC

c(OpMUPOBAHHOCTh MPEJCTABICHUN O MaTeMaTUKe Kak
YHUBEPCAIBHOM A3BIKE HayKH, CpeacTBe
MOJICIIMPOBAHNS SIBIICHUM M TPOLECCOB, HIEAX U
METOJ]aX MATEMAaTUKU

MOHUMAHUE 3HAYMMOCTH MATeMaTHUKU JUISI Hay4dyHO-
TEXHUYECKOTO mporpecca, c¢(OpMHUPOBAHHOCTh
OTHOIIEHUS K  MaTeMaTHKe KaKk K  4YacTH

oOl1eyenoBeyeckol KylIbTypbl 4Yepe3 3HAaKOMCTBO C
WCTOPUEN  pa3BUTUA  MATEMATHKH,  JBOJIIOLMEN
MaTeMaTHYeCKUX UaeH

pa3BuTHe JIOTUYECKOTO MBIIUICHNUS,

MIPOCTPAHCTBEHHOTO BOOOPaKEHUS, aIrOPUTMUICCKOM
KYJbTYpbl, KPUTUYHOCTH MBIIIJICHAS Ha YPOBHE,
HeoOxomumMoM  nisi  Oyaymiedt  mpodeccruoHambHON
NESTeNbHOCTH, [UIS TPOJOJDKEHUST 00pa3oBaHUS U
caMm000pazoBaHUs

OBJIaZICHUE MAaTEeMAaTUYCCKUMHU 3HAHUSMH U YMEHUSIMH,
HEOOXOIMMBIMU B TIOBCEHEBHOM JKU3HU, 11 OCBOCHUS
CMEKHBIX  €CTECTBCHHO-HAYYHBIX  JUCIHMIUIMH |
JTMCIUIUIMH  TPO(ECCHOHATBHOTO UKIa,  JUIs
MmoJTydeHus: oOpa3oBaHHs B 00JIACTAX, HE TPEOYIOIIHUX
yr1yOJICHHOW MaTeMaTHYECKOW OIrOTOBKU

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUIO, B TOM
4yucie caMooOpa30BaHMIO, HA MPOTHKCHUHU BCEH JKU3HU;
CO3HATEILHOE OTHOILIEHHE K HEIPEPHIBHOMY
00pazoBaHUIO Kak YCIIOBUIO YCIIELTHOM
poheCcCHOHANTBHOM U 00IIECTBEHHOM JIEATEILHOCTH

FOTOBHOCT M CIIOCOOHOCTH K CaMOCTOSITEIbHOI
TBOpquKOﬁ 1 OTBETCTBEHHOM ACATCIIBHOCTH

TOTOBHOCTb K KOJUICKTMBHOH paboTe, COTPYIHUYECTBY
CO CBEpCTHHKAMU B 00Opa30BaTEbHOM, OOIECTBEHHO
MOJIE3HOW, Y4eOHO-UCCIeI0BATENbCKON, MPOEKTHOM U
JAPYrUX BUAAX AESITEIbHOCTH

OTHOIIEHHE K MPOGECCHOHATHHON NEATENbHOCTH Kak
BO3MOXHOCTH  Y4acTUs B  DCIIEHUU  JINYHBIX,
0OII[ECTBEHHBIX, rOCyJapCTBEHHBIX,
0OIIeHAIIMOHATBHBIX MPOOJIEM

Tekymui KOHTPOJIb YCIIEBAEMOCTH:

IIpakTrueckoe 3aianue
KonTponbHas padora
Pedepar.

[IpomexxyTouHas aTTecTanus:
nuddepeHInpoBaHHBIN 3a4er,
JK3aMEH

METANPECIMETHDIC
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yMEHUue CaMOCTOATEJIBHO OIIpeNeNATh nenu
NESITEIbHOCTY M COCTABJIATH IIJIaHbl JAEATEIbHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJIMPOBaTh U
KOPPEKTUPOBaTh JAESTEIbHOCTb;, MCIIOJIb30BaTh BCE
BO3MOXHBIE PECYPCHI JUISl JOCTMIKEHMS IOCTaBJIEHHBIX
HeNiell U peau3alyy TUIaHOB IS TeNIbHOCTH; BBIOMPAThH
YCIIELIHbIE CTPATETUHU B PA3JIMYHBIX CUTYaLUAX

yMEHHUE MPOAYKTUBHO OOIIATHCSA U B3aUMOJICHCTBOBATH
B MPOLIECCE COBMECTHOW JIEATEIIbHOCTH, YYUTHIBATH

MO3MIUK  JIPYTMX  YYaCTHUKOB  JICSTEIBHOCTH,
3G PEKTHBHO pa3pemaTs KOH(OIUKTHI

BJIAJICHUE  HaBbIKAMH  [I03HABATEIIbHOH,  y4eOHO-
UCCIICIOBATEILCKOW M TPOSKTHOM  JIeSITEIBbHOCTH,

HaBBIKAMHU paspelieHus mpodsieM; CIOCOOHOCTh |
TOTOBHOCTb K CaMOCTOATCIbHOMY IIOMCKY MCTOJIO0OB

peHIGHI/ISI HpaKTI/I‘IeCKI/IX 3aj1a4, HpI/IMeHCHI/IIO
pa3J'II/I‘-IHBIX METO 0B ITO3HAHUA

TOTOBHOCTh M CIIOCOOHOCTL K CaMOCTOSTEILHOM
MH(POPMAITMOHHO-TIO3HABATEIHLHOM JIeATEIBHOCTH,

BKJIIOYasi YMEHHE OpPHEHTHUPOBATbCA B  Pa3IUYHBIX
HCTOYHUKAaX WH(GOPMALUU, KPUTUYECKH OLEHUBATh W
MHTEPIPETUPOBATh HH(OpPMAIIMIO, MOJIy4aeMyl U3
Pa3INYHbIX HCTOYHUKOB

BJIAICHUEC A3BIKOBBIMU CPEACTBAMU: YMCHHCE SCHO,
JJOTHMYHO W TOYHO MH3JIaraTb CBOIO TOYKY 3pPCHUA,
HCII0JIb30BAaTh aJICKBATHBIC SA3BIKOBBIC CPEACTBA

BJIaJICHHE HaBBIKAMH MO3HABATENIbHON peduieKcuu Kak
OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX
MPOLIECCOB, WX pE3yJbTaTOB W OCHOBAHWM, TpaHMIL
CBOET0 3HAHWA M HE3HAHMS, HOBBIX MO3HABaTEIbHBIX
3a]1a4 U CPEJICTB JJIsl UX JOCTHKEHUS

HEJICYCTPEMIICHHOCTD B IOUCKaxX U MPHUHATHUHA peI_HeHI/If/'I,
C006pa3I/ITeJ'II>HOCTI) u HHTYHULIUA, Pa3BUTOCTDb
IIPOCTPaHCTBCHHBIX HpGHCTaBHCHHﬁ; CIIOCOOHOCTH
BOCIIPMHHUMATL KPpACOTY U I'apMOHHIO MHpa

Tekymui KOHTPOJIb yCIIEeBAEMOCTH:
IIpakTrueckoe 3ananue
KonrponsHas padora

Pedepar.

IIpomexxyTodHas arrecTanus:
¢ depeHInpOBaHHbIN
DK3aMEH

3a4€CT

NpeaAMETHbIC

C(bOpMHpOBaHHOCTI) Hpe,I[CTaBJ'ICHI/Iﬁ O MaTCMaTHKEC KaK
4aCTu MHpOBOﬁ KyJIbTYpbl W MECTC MATCMATUKH B
COBpeMeHHOﬁ OUBHIIN3allNU, crocobax  OIMHMCaHUS
SIBJICHUM pCajibHOI'O MHpa Ha MAaTEMATHYCCKOM S3bIKC

C(I)OpMI/IpOBaHHOCTB Hpe,I[CTaBHCHI/Iﬁ 0 MaTCMaTHYCCKHUX
MOHATHUAX KaK BaKHEHIIMX MaTeMaTHYECKHX MOACIIAX,
MO3BOJIAOIINUX OIMUCBIBATH U U3Yy4aTh PAa3HBIC ITPOLCCCHI

u SIBJICHUS; IIOHUMAaHHE BO3MOKHOCTH
AKCHOMATUYECKOrO0  IOCTPOCHHUS  MaTEMaTHYECKUX
TEOpUN

BJIAJICHUE METOJAMHU [I0Ka3aTeIbCTB U  aITOPUTMOB
peuieHus, yMEHUe HUX  I[PUMEHATb, IPOBOJIUTH
JI0OKa3aTeJIbHbIE PACCYXKACHMS B X0JI¢ PEILICHM 3a1a4
BJIaJICHUE  CTAaHAAPTHBIMU  IPUEMaMHU  pELICHUSA

PAallMOHAJIBHBIX W HPPAMOHAJIBHBIX, ITOKA3aTCJIIbLHBIX,

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH
[TpakTrueckoe 3agaHue
KonTponbnas pabora

Pedepar.

[TpomexyTouHas aTTecTaus:
muddepeHInpoBaHHBIN
9K3aMeH

3a4€T
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CTEIEHHBIX, TPUTOHOMETPUYECKUX  YPaBHEHHH U
HEPABEHCTB, HUX CHUCTEM; MWCIIOJb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIIE I IIOMCKA
IIYyTU PELICHUs U WIUIFOCTPALMHU PEILCHUs YPAaBHEHUN U
HEPABEHCTB

C(OPMHUPOBAHHOCTh TMPEACTaBIEHUH 00 OCHOBHBIX
MOHATHAX MAaTEMaTUYECKOIO aHaJIM3a U MX CBOWCTBAX,
BJIJICHUE YMEHHMEM  XapaKTepU30BaTb IIOBEIACHUE
(GyHKIMH, WCHOJIB30BAHME IOJNYYCHHBIX 3HAHUU JUISA
ONMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN

BJIQJICHUE OCHOBHBIMH TMOHSATHSIMM O IUIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Qurypax, Hux
OCHOBHBIX CBOWCTBax; Cc(OPMHPOBAHHOCTb YMEHUS
pacrno3HaBaTh TeoMeTpuyecKkue (Urypbl Ha uyeprexkax,
MOJIENSIX U B PeabHOM MUpE; IPUMEHEHHE M3YUYE€HHBIX
CBOMCTB reoMeTpuueckux ¢uryp u Qopmya s
pelIeHusl IeOMETPUYeCKUX  3a7ady U 3aJad ¢
MIPaKTUYECKUM COJIEpKAHUEM

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O TMpoIeccax |
ABJIEHUSX, HWMEIOIIUX BEPOSITHOCTHBIM  XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUDE,
OCHOBHBIX TOHSTHUAX AJIEMEHTAPHOMN TEOpUHU
BEPOSITHOCTEH; yMEHUW HAXOJAWTh M  OIICHUBATh
BEPOSITHOCTH HACTYIUICHUS] COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYyaIUIX U OCHOBHbBIE XapaKTEPUCTUKHU
CIy4alHbIX BEJIMYNH

BIIQJICHUE  HABbIKAMU  HCMOJb30BAaHUS  TOTOBBIX
KOMITBIOTEPHBIX MPOTPaMM MPHU PEUICHUH 3a]1a4
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