MMHITPOCBEIIEHW A POCCHUHA
denepalibHOE TOCYAApCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«Bonrorpaackuil ToCy1apCTBEHHBIN COUATBHO-NIEAArOTUYECKUN YHUBEPCUTET
dakynpTeT MaTeMaTUKH, UHHOPMATUKU U PUBUKH
Kadenpa meroauku npenonaBanus mateMatuku u pusuku, KT

«YTBEPXIAIO»
[IpopekTop no yue6Ho# paboTe
1O. A. XKanaes
« 30 » mas 2022 .

DJIeMEHTapHasi MATEeMaTHUKA

IIporpamMmma y4eOHO# TMCIUIIAHBI
Hampasnenue 44.03.05 «Ilegarornueckoe oopazoBanHue
(c nByMst mpoUIISIMU TIOATOTOBKH )»

[Tpodpumu «MatemaTuka», «Duzukar»

ouHas ghopma obyuenus

Bonrorpang
2022



OO0cyxieHa Ha 3aceianny Kadeapbl METOAMKH Mpeno1aBaHust MaTeMaTuk U ¢pusznku, UKT
« 26 » anpens 2022 r., mpotokon Ne 9

3aBenyronuii kageapoit T.K. CmbikoBckasi  « 26 » ampenst 2022 r.
(moanuce) (3aB. kadeapoii) (mara)

PaccmoTtpena u ogo0OpeHa Ha 3aceTlaHuu yUYEHOTO coBeTa (PaKyJIbTeTa MAaTeMAaTUKH, MH(HOPMATUKH U
busuku « 13 » mas 2022 r. , mporokoa Ne 10

[Ipencenarens yuénoro cosera O.C. XapiamoB « 13 » mas 2022 1.
(Toammch) (mata)

VYr1BepxkaeHa Ha 3aceqanuu yuénoro copera ®I'bOY BO «BI'CITY »
« 30 » mast 2022 r. , mporokon Ne 13

OTMeTKH 0 BHECEHUHM U3MEHEHHUH B IpOrpamMmy:

JIuct nsmenennii Ne

(Tmoammch) (pyxoBoautens OITOIT) (mara)
JIuct usmenenuii No

(TomHCh) (pyxoBoautens OITOIT) (mara)
Jluct uzmenenuit Ne

(oamuce) (pyxoBoautens OITOIT) (mata)

PaspaboTumnkm:

CwmpbikoBckas TartbsiHa KOHCTaHTHMHOBHA, JOKTOp IENarorudyeckux Hayk, npodeccop Kadeapbl
MeTOAMKH mpernoaaBanus MateMatuku U Gusnku, UKT ®I'BOY BO «BI'CITVY»,

MaxonunHa AHxena AHaTONbeBHA, KaHIUAAT MEJAarormyeckux Hayk, JOLEHT Kadeapbl METOIUKU
npenojaBanus MateMatuku U pusuku, UKT ®I'BOY BO «BI'CITVY».

[Tporpamma aucHUIUIMHBI «DJIeMEHTapHas MaTeMaTHKa» cooTBeTcTByeT TpeboBanusmM ®I'OC BO
no HampanieHuto noAarotoBku 44.03.05 «Ilemarornueckoe obpazoBanue (¢ IByMS HpodUIIMU
MOJATrOTOBKM)» (YTBEpXkAEH MpuKazoM MuHHcTepcTBa 00pazoBaHus U Hayku PD ot 22 despans
2018 1. Ne 125) u O6a3zoBoMmy y4yeOHOMY IUIaHy IO HampaBieHu0 mnoarotoBku 44.03.05
«Ilegarornueckoe obpazoBaHue (¢ ABYMs NpOGMIIMU HMOATOTOBKH)» (mpodumu «MaremaTHkay,
«Duzukay), yrBepxkaéaaoMmy YuéaeiM coetoM OI'BOY BO «BI'CITY» (ot 30 mas 2022 r.,
npoTtokoi Ne 13).



1. Ilean ocBOEHHN TUCHUILIHHBI

@opMUpOBaHUE YHUBEPCATBHBIX, OOMENPOPECCHOHANBHBIX M MPO(HECCHOHAIBHBIX
KOMITCTEHIIMH y OOYYalomIMXCsS, TOTOBHOCTM K HCIOJB30BAHUIO IIONYYCHHBIX pE3yIbTaTOB
00y4YeHHS IIPH PEIICHUH 33134 NPo(hecCHOHANIBHOM AeSITeIbHOCTH YUUTENs] MATEMATHKH.

2. Mecto qucuuminnsl B ctpykrype OITOII
JucuuiuinHa «DIeMeHTapHasi MaTeMaTHKa» OTHOCUTCA K 0a30B0Oil yacTu 6J0Ka JUCHIUTUINH.

JUis ocBOEHUS IUCUUIUIMHBI «DJIEMEHTapHas MaTeMaTHhKa» OO0Yy4arolIUecs HCIOJb3YIOT
3HAHUs, YMEHUS, CHOCOObI NESATEIbHOCTH W YCTAaHOBKH, C(OPMUPOBAHHBIE B XOJ€ H3YYEHUS
JUCHUIUTMH «Anrebpay, «'eomerpus», «Jluckpernas maremaTnkay, «MaTeMaTHUeCKasi JIOTUKay,
«Matemarudeckuil aHanu3y», «MeTtoauka o0ydeHHus MaTeMaTukey», «Meronuka o0yueHus pusuke»,
«MeTonbl UCCIIEIOBATENLCKOH / TPOCKTHOW JEATEIBHOCTH», «MeTombl MaTeMaTH4ecKOn
00paboTkM JNaHHbIX», «OOmas u 3KcrnepuMeHTalnbHas Qusukay, «llenaroruka», «llcuxomorusy,
«[Icuxomnoro-negarornueckue OCHOBBI 00ydeHHUsi Martematuke», «Teopermueckas Qusmkay,
«Teopuss BeposATHOCTE M MaTeMaTHyecKas craTtuctuka», «Teopus uumcen», «TexHomorum
mudpoBoro oOpazoBaHus», «Pumocodpus», «YucnoBele cHCTEMbl», «BBegeHne B BBHICHIYIO
MaTeMaTuKy», «BBomHbIli Kypc  MareMaTukw», «PanuorexHuka»,  «IJIEKTPOTEXHHKAY,
npoxoxaeHuss npaktuk  «lIpou3BoacTBeHHas — (mejaroruyeckasl) —IMpakTUKa», «YdeOHas
(MeToauueckasi) HpakTHKa», «YdeOHas (HaydyHO-HCCIIe[OBaTeNbCKas paboTa, IOJIyuyeHHue
NEPBUYHBIX  HAaBBIKOB  HAYYHO-UCCIIEOBATEIbCKOM  paboOThl)  MpakTUKay,  «YueOHas
(03HaKOMHUTENbHASI IO MaTeMaTHKe) TMpakTUKa», «YueOHas (03HAKOMUTENbHas MO (DU3HKE)
IpaKTUKa», «Y4eOHas (03HAKOMUTEIbHAsI MO AJIEMEHTAPHOM MaTeMaTUKE) MpaKkTUKa», «YudeOHas
(TexHOJIOTMYECKasl IO MEJaroruke) MpakTHKay, «YuyeOHas (TEeXHOJOrMYecKass IO IICHXOJIOIMH)
MPAKTHKAY.

OcBoeHMe JaHHOW IUCLMIUIMHBI SBISETCS HEOOXOJMMON OCHOBOW Ui IOCIEAYIOIIETO
U3y4eHUs AucUUIUIMH «MeTtonuka oOyueHuss mareMatuke», «Meronuka oOydeHus (QU3MKe»,
«Teopernueckas GpusnKa», «AKTyaabHble TPOOIEMbI GU3NIECKOTO 00pPa30BaHUY, «ACTPOHOMUSY,
«BapuaTuBHble METOJMYECKHME CHCTEMbl 00ydeHHs MareMaTuke», «Jluddepenuuanbubie
ypaBHEHUsI», «JloMOJHUTENbHBIE TIJIaBbl JUHEWHOW anreOpbl», «VIHHOBAllMOHHbBIE TEXHOJIOIUU
oOyuenus ¢usuke», «lccnenoBanue omnepanuit», «MeToauka HCHOIB30BaHUS WHTEPAKTUBHBIX
CPEZCTB NPH 00YYEHUHU MaTeMaTHKe», «MHUKPOIIeKTpOHUKay, «[IpakTUKyM MO peleHHI0 TPYIHBIX
3amau», «Teopuss  QyHKIMHA  KOMIUIEKCHOTO  mepeMeHHoro», «lludpoBas  ammakTuka
MaTeMaTHueckoro ooOpas3oBaHus», «Lludpossie nabopaTopuu B (QuU3MUECKOM 0Opa30BaHUMY,
«IlIxonbHBIN (pU3NUECKUIN SKCIIEPUMEHT», MPOXOKIAeHUs NpakTuk «lIpon3BoacTBeHHas (Hay4HO-
uccienoBarenbckas padora) npakThkay, «lIpomsBoacTBeHHas (Iegaroruyeckasl MO MaTeMaTHKE)
npaktukay, «[IponsBoacTBeHHas (egarornyeckast mo PU3MUKe) MPaKTHKaY.

3. [lmanupyemblie pe3yjbTaThbl 00yUeHUsI

B PE3YIBbTATC OCBOCHUA TUCHUIIIIMHBI BBIIMTYCKHUK OOJIKCH O6J'Ia)IaTI) CICOYOIUMU
KOMIICTCHIIUAMMU

— croco0€eH OCYIIECTBISATh MOUCK, KPUTHYECKHI aHAINU3 M CUHTE3 WH(OPMAIIUHU, TPUMEHSTh
CHUCTEMHBIN TOXO/I JJIs pEIIeHus mocTaBiaeHHbIX 3a1a4 (YK-1);

— croco0eH 0cBauBaTh U UCIOJIb30BAaTh TEOPETHUECKHUE 3HAHUS U TIPAKTUYECKHUE YMEHUS U
HaBBIKH B IPEAMETHOM 00JIaCTH TPH pelIeHnH npodeccroHanbHbIx 3anad ([1K-1);

— crioco0eH (hOpMUPOBATH PA3BUBAIOIIYIO 0O0PA30BATEIBHYIO CPEAY AJIS JOCTHUKCHHUS



JIMYHOCTHBIX, IPCAMCTHBIX U MCTAIPCIMCTHBIX PC3YJIbTATOB 06yquI/151 cpeacrBaMu
npemnoaBacMbIx yueOHbix npeameron (ITK-3).

B pe3yabTare u3y4yeHusi AMCHUNIMHBI 00YYAIOMIUICS TOJIKEH:

3Hamp

— pOJIb ¥ MECTO MAaTEMATHKH B OOIICH KapTUHE HAYIHOTO 3HAHUS;

— METObl KpUTHUECKOI0 aHalIn3a U CUHTe3a HHPOpMaIIHH;

— OIIpeIeTICHH S, OCHOBHBIE ()OPMYJIIBI U AJITOPUTMBI BEITIOJTHEHUS THITOBBIX 33JaHUH 110
pasznenam "Toxnecta", "AnreOpandeckue ypaBHEHUS U HEPaBEHCTBA'

— OIIpe/IeTICHH s, OCHOBHBIE ()OPMYJIBI U AJITOPUTMBI BHITIOTHEHUS THITOBBIX 33JJaHUH 110
pazaeny "®yHkuun";

— OCHOBHBI€ MTOHSTHSA, aKCHOMBI, TEOPEMBI IIKOJIBHOTO Kypca TPUTOHOMETPUH;

— METObl PELICHUS MIIAHUMETPUYECKUX 3a/1a4, IPaHuLIbl ¥ 3()(HEKTUBHOCTD UX
MPUMCHEHUS; OCHOBHBIE (POPMYJIBI M TEOPEMBI TI0 pa3jeliaM TUIAHUMETPHH,

— OCHOBHBIE TIOHSTHSI, aKCHOMBI, TEOPEMBI IIKOJIBHOTO Kypca CTePeOMETPUH;

— 0COOEHHOCTH MHTETPaAlMU y4eOHBIX MPEIMETOB JJI OPraHU3aIluU Pa3HbIX CIIOCOO0B
yueOHOM NesTeNbHOCTH;

ymemp

— pelaTh TUIIOBBIE 33/1a4M Ha TOKJECTBEHHBIE MPE0Opa30BaHMs anreOpanyecKux
BBIPa)KEHUI1, Ha peleHne anredpanyeckux ypaBHEHUI 1 HEPABEHCTB (KBaIpaTHBIE,
UppaLMOHATIbHBIE, COJIEPIKAIIME IEPEMEHHYIO 101 3HAKOM MOAYJIS, C HapaMeTpaMHu);

— pelaTh TUIIOBBIE 3a/1a4M Ha MCCIeJOBaHUE (PYHKIUI 371eMEHTapHBIMU METOJIaMH U
MOCTPOCHHE UX TPaPHUKOB, HA PEIICHHE AITeOpanyecKiX YPaBHEHUI 1 HEPABEHCTB C
UCIIOJIb30BAaHUEM CBOMCTB (DYyHKIIMIA;

— peuiath TUIIOBBIE 33/1a4M Ha TOXKJECTBEHHbIE IIPe0Opa30BaHUs TPUTOHOMETPUUYECKUX
BBIpa)KEHUI1, HA MCCIIEJOBaHUE TPUTOHOMETPHUECKUX (DYHKIIMHA U OCTPOEHHUE UX IPauKOB;

— peuarbh TPUTOHOMETPUUECKHUE YPAaBHEHUS U UX CUCTEMbI, HEpAaBEHCTBA, BKJIIOYasl 3a/1aHUs
C IIapaMeTpoM;

— peuiath TUIIOBBIE IUTAHUMETPUUECKHE 3a/1a4K Ha BBIYHUCIICHHE, J0KA3aTENbCTBO U
HOCTpOCHHE (pa3fiesnbl: TPEYTOJbHUKH, YEThIPEX YT OJIbHUKN, MHOTOYTOJIbBHUKH, OKPYXHOCTD);

— IPUMEHSATh CUCTEMHBIHN MOAXO0/ JUIsl pEIIeHUs TOCTaBJIEHHBIX 3a7ay;

— peuath TUIIOBBIE 33/Ja4M HAa IOCTPOEHNUE MHOTOTPAHHUKOB U KPYIJIBIX TEJ U HaXO0XKICHUE
UX 3JIEMEHTOB, CEUEHUII MHOTOIPaHHUKOB U KPYIJIBIX TEJ 10 33JaHHBIM YCJIOBUSM; peIlIaTh
CTepeOMeTpUYECKHE 3a1a4l T€OMETPUIECKUM, KOOPIUHATHO-BEKTOPHBIM U KOMOMHUPOBAHHBIM
METOJIaMH, BBIYUCIIATH 1O (popMynamM 0ObEMBI U IO TOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ
BpalllCHUs;

— OCYILECTBIIATH OTOOP Y4EOHOTO COAEepkKaHUs 7Sl €r0 pealn3aliy B pa3IudHbIX Gopmax
00y4YeHHsI B COOTBETCTBUH C COBPEMEHHBIMU TPEOOBaHUSAMH K 00pa30BaHUIO;

enaoembn

— IpUeMaMu 1 METOIaMU peQIIEeKCHH 10 TOBOAY COOCTBEHHON U UY)KOH MBICIUTEIbHOM
JESATEIILHOCTH;

— IpreMaMu BbIOOpa pallMOHAIBHOTIO METO/Ia PEIICHMsI TUITOBBIX 3a7a4 Ha TOXK/IECTBEHHBIE
npeoOpa3oBaHus anredpanveckux, MoKa3aTeabHbIX U JIOTapu(hMUUECKUX BBIPAXKECHUH, Ha pelIeHne
ypaBHEHUM, HEPABEHCTB U X CUCTEM;

— NIpUeMaMH BBIOOPA PALIMOHATIBHOIO METO/1A PEIIeHHUs TUIIOBBIX 33]a4 Ha UCCIIeJOBAHUE
GyYHKIMI 1 TOCTPOEHHE ICKU30B I'pa)UKOB WU UX TPadUKOB;

— IpUeMaMu TepeBo/ia U3 rpadyCHON Mephl yIiia B paAHaHHYI0 U HA000pOT, IPUMEHEHHUS
TPUTOHOMETPUUECKUX TOXKAECTB I IPeoOpa30BaHMsI TPUTOHOMETPUUECKHUX BBIPAXKEHUN U
pEILIEeHUs] TPUTOHOMETPUUYECKUX YPABHEHUM U HEPABEHCTB;
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— OIIBITOM AHAJIUTHUKO-CUHTCTUYCCKOTO PACCYKACHUA IIPU IMOUCKE IMYTU PCUICHUA U €TI0

peali3aluy;

— OIBITOM M300pa’keHHsI TPOCTPAHCTBEHHBIX (PUTYp HA TUNIOCKOCTH, aITOPUTMaMHU
HaXO0XJICHUs YIJIOB U PACCTOSIHUI B IPOCTPAHCTBE, OCHOBHBIMU METOAAMH PEILICHUS

CTEPEOMETPUYECKUX 3a/1a4;

— HaBBIKAMH OpTraHU3allMU U MPOBEICHUS 3aHATUN C UCIIOJIb30BAaHUEM BO3MOKHOCTEH
00pa30BaTeNbHON cpebl s JOCTHXKEHHS 00pa30BaTENIbHBIX PE3YJIBTATOB U 00€CIIEUEHUS

Ka4dycCTBa y‘{e6HO-BOCHI/ITaTeJII)HOFO mponecca CpeacTBaMu MaTEMaTHUKU.

4. O0béM AUCHUNJIMHBI U BHAbI Y4eOHOI padoThI

. Bcero CemecTpbl
By yueOHol paboThl 4ACOR 778
AyIUTOpHBIE 3aHATHS (BCEro) 146 90/ 56
B Tom uncne:
Jlexumu (JT) 50 36/14
[Tpaktuueckue 3ansatus (I113) 96 5442
JlaGopaTopHbie paboTsl (JIP) — — /-
CamocrosiTejibHasi padoTa 192 108 /84
Kontpousn 22 18/4
Bus npomexyTouHOM aTTecTanuu OK /34O
OO61as TpyA0eMKOCTh 4achl 360 216/ 144
3a4€THBIC CTMHUIIBI 10 6/4

5. Conepikanue QU CHUNITHHBI
5.1. Conep:xanue pa3iesioB TUCUUNINMHBI

Ne HaunmenoBaunue
/o paszesa TUCIUILIMHBI

Coneprxanue pasesna TUCIUTUTUHBI

1 | Apudmeruka

JeiicTBUTenbHbIE, palMOHAIbHBIE U UppalOHAIbHbIE
yucina. IIpu3sHaku u cBoMcTBa JOenuMOCTH. Monynib
JIEMCTBUTEIIBHOTO YHUCIIA, €r0 CBOWCTBA, F€OMETPHYECKUI
cmbicn  monyns. HOJM. Anroputm Esximmpa. HOK.
Apudmernueckue u anredpandeckue apoou. Iponopuuu,
ux Buzbl. [IponenTsl. CioKHBIE NMPOLEHTH B SKOHOMHUKE.
Cpennee apupMeTuIecKoe, T€OMETPUUYECKOE u
rapmonuydeckoe. JIpoou. Ilpunuun [Iupuxne. CpoiicTBa
crenene. Knaccudpukanus u apudmernyeckuil meron
pEIIEeHNs] TEKCTOBBIX 3a/a4.

2 Anrebpa: ToX/IeCTBa,
YpaBHEHUS U HEPABEHCTBA,
CHUCTCMBI

O0630p  OCHOBHBIX  TOXIECTB WM  METOJOB  HUX

JI0Ka3aTeNnbCTBa. Pasnoxxenune MHOT'O4JIEHOB Ha
MHOxuTenn. Teopema be3y u cxema ['opHepa. @opmyiibl
COKpALIEHHOTO YMHOXEHMS, OUHOM HerotoHa,
OMHOMUHAIBbHBIE  KOA((UIIMEHTHI. ToxiecTBeHHBIE

npeoOpa3oBaHus anredpandeckux TOXKIECTB, COACPKAIIUX
1esble, palMoOHAIbHBIE W HUPPAIMOHAIBHBIC BBIPAKCHHS.
Teopust paBHOCHJIBHOCTH TMpPU PELICHUU YpPaBHEHUI.
KBanpatHeie ypaBHEeHUs W HEpaBeHCTBA. Pemienne 1menpix
U JIpOOHBIX pAIMOHATBHBIX ypaBHEHUH W HEPaBEHCTB.
Merton WHTEpBAJIOB M OOOOIIEHHBIA METOJ] WHTEPBAJIOB
npu perieHnd HepaBeHCTB. OOIIME METOABI pPElICHHS
parMoOHANBHBIX YpPaBHEHUM, HEPABEHCTB M MX CHCTEM.
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WppanvonansHple ypaBHeHHsI W HepaBeHcTBa. OO0mime
METOABl  PpEIICHUS  UPPAlMOHATIBHBIX  YpaBHEHHIA,
HEpaBEHCTB U MX CHCTEM. YpPaBHEHHUs U HEpPaBEHCTBA,
coJiepiKallie NMepeEMEHHYIO 10 3HakoM Moayis. IIpuemsl
U METOJIbl pELIeHWs YypaBHEHHMH U  HEpPaBEHCTB,
conepkauie 3Hak Moayns. HepasencrBo Komm u ero
npuMeHeHue.  VIMeHHble — HepaBeHCTBa B Kypce
AIIEMEHTAPHON MaTeMaTUKU. AnreOpanyecKkue ypaBHEHUS
U HepaBeHCTBA C IapaMeTpaMu. TOKIECTBEHHbIE
npeoOpa3oBaHusl MOKA3aTeNbHBIX W JOrapU(PMHUYECKHX
BolpakeHuil.  [lokazaTenpHble M JorapupMuUecKue
yYpaBHEHHsI M  HEpPaBEHCTBA.  MeETOJbl  pELICHHA
NOKa3aTeIbHbIX M  JIOTApU(PMHUUECKUE YpaBHEHUH U
HepaBeHCTB. KoMOMHATOpHBIE YpaBHEHUSI U HEPAaBEHCTBA,
uX cucTeMbl. PenieHre HeJIMHENHBIX CUCTEM YpaBHEHUH U
HepaBeHCTB. Kiaccudukanus u anreOpandeckue METOIbI
peleHHs TEKCTOBBIX 3ajiay.

Uccnenoanne GpyHKnii
3JIEMEHTAPHBIMU METOIAMH

[Tonsitme Qynkumu. Kiaccbl anmeMeHTapHBIX  (YHKITUH.
Omnepauuu Ha MHOXKecTBe QyHkiuii. CBoiicTBa (yHKIUI
(JiuHelHas, KBaJpaTU4Has, IpOOHO-paLlMOHANIbHAS,
CTENEeHHasl, MOKa3aTelibHas, JiorapudMuieckas, KyCOYHO
3aJaHHas): 00JacTh OmpesesieHuss (YHKIMH, MHOKECTBO
3HaYeHU (QYHKIHUM, YETHOCTh / HEYETHOCTh (HYHKIUH,
XapakTep © TMPOMEXKYTKH MOHOTOHHOCTH (DYHKIIHH,
UHTEpBAJIbl  3HAKONOCTOSIHCTBA. ['padukn  OCHOBHBIX
AJIEMEHTApPHBIX GyHKIHHA. I'paduku IpoOHO-
pallMOHATBHBIX  (YHKLUH. I'papuku  ypaBHEHMI,
colepkaumx 3Hak Moaynd. HccnenoBanue ¢GyHKIuU
3JIEMEHTApPHBIMH METOJIAMH U TIOCTPOEHHUE 3CKM3a rpaduka
¢byHknuun  wim  ee  rpapuka. I'papuyeckuit  wu
(byHKLIMOHATBHO-TpapUUeCcKHii METO/IBI peleHus
YpaBHEHU U HEPABEHCTB (B TOM YHCJIE U C TapaMeTPaMH).

Tpuronomerpus

I'panycHas u panumaHHas Mepbl yria. ToKIeCTBEHHBIE
npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKCHHHA U
BbIpa)KEHU, CoZIep KaIINX oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUH. TPUTOHOMETPHYECKHE U
oOpaTHble TPUTOHOMETpUYECKHE (YHKLUHU, UX CBOMCTBA
(ob6nacth ompeneneHuss (QYHKIMH, MHOXKECTBO 3HAUYCHHM
(byHKLINY, TEPHOANYHOCTh, HAUMEHBIIHH MMO0KUTENbHBIN
nepuoa (PyHKIIMU, HauMeHbIee / HauOoJbIlIee 3HAYCHUE
(GYyHKLIMU, YETHOCTh /HEYETHOCTh (PYHKIUH) M TpaduKu.
TpuroHoMmeTpudyeckne ypaBHEHHS M METOJBl PEIICHUS
TPUTOHOMETPUUYECKUX YpaBHEHHWH. TpHUrOHOMETpUYecKue
HEPaBEHCTBA M METOJBI WX JIOKA3aTeNIbCTBA M PEUICHHUS.
CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUH. YpaBHEHUS U
HEPaBEHCTBA, coJieprKariue oOpaTHbIe
TPUTOHOMETpHUYECKHEe (YHKUUU. TpUTrOHOMETpUYECKHe
yYpaBHEHHsI, CHCTEMBbl ypPaBHEHWH W  HEPaBEHCTBA,
coJiepxalue napamMeTphl. Tpuronomerpuueckue
¢byHKIIMM, uX cBoiMcTBA W rpaduku. lcnonb3zoBaHue
CBOWCTB (DYHKUUH TNpH PEIICHUH TPUTOHOMETPUUYECKHX
YpaBHEHUH U HEPABEHCTB.
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[TnanumeTpus

Jlormdyeckre OCHOBBI Kypca IUIAaHUMETpUH. Teopembl O
TPEYrOJIbHUKAaX M YETBIPEXYTOJIbHUKAX. MeTpuyeckue
COOTHOUIEHUSI B TPEYrOJIbHUKE. 3aMeydaTesIbHble TOUYKU U
JUHUM TPEYrojbHUKa. VIMEHHbIE TeEOpeMbl T€OMETPHUH.
CylmHOCTh AaHAJIUTHUYECKOTO U CHUHTETHYECKOTO METOO0B
paccyXaeHHUs. AHaJIUTUKO-CUHTETUYECKUN METO]{
pelieHus IUIaHUMEeTpUYecKuX 3aaad. Ilnomaau miockux
¢uryp. Ilmomanp TpeyroibHHKa W YEThIPEXYTOJIbHUKA.
['eomeTrpuueckue  mpeobpazoBanus.  Knaccuduxamum
METOJIOB pEIICHUs IUIAaHMMETpPUUYEcKUX 3aaad. [Ipumepsl
YaCTHBIX METOJIOB pEUICHUs IJIaHUMETPUYECKUX 3a]ay:
METO]I BCIIOMOT'aTEIbHON OKPYKHOCTH, METOJIbl PELLECHUS
3aJa4 Ha Tpameuuto, Meroa mnoaobus. OKpyKHOCTb.
Brnincanneie u OIHCaHHbIE MHOT'OYTI'OJIbHUKH.
BueBnucanHas OKpyKHOCTh B 3ajnauyax. KacarenbHas B
3aJadax IUIAaHUMETPUH. VYribl, CBSI3aHHBIE c
OKPY’KHOCThIO. (CBOMCTBAa KacaTeNbHBIX K OKPYKHOCTH.
[TpaBuiibHBIE MHOTOYT'OJIbHUKH B 3a/1a4ax.
['eomeTprueckue nMocTpoeHus: Ha IJIOCKOCTH. BekTopsl u
KOOPJIMHATBHI. Koopnunarusiid, BEKTOPHBII u
KoopannatHO-BEKTOPHBIN METO/IbI peLIeHus
IIaHuMeTpudeckux 3aaad. [nannmerpuyeckue 3a1auu Ha
OTBICKaHWE HauOOJbIIMX M HAMMEHbIIUX 3HAUYEHUH U
BEJIMYMH.

CrepeomeTpus

AKCHUOMBI ~ CTEPEOMETPUUM M  CJIEACTBUS M3  HHX.
N3o0pakeHne MpOCTPAHCTBEHHBIX (PUTYp Ha IJIOCKOCTH.
[TapannenbHOCTh ¥ EPIEHANKYISIPHOCTH B MPOCTPAHCTBE.
Berunciienne  yrioB: MEXAYy — CKPEHIMBANOIIUMMCS
NPSMBIMH, MEXIY NpPsIMOM U IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU. [IpremMbl HaXOXACHUS PACCTOSHUM MEXIY
CKPELIMBAOIIMMUCS TPSAMBIMH, PACCTOSIHUE OT TOYKH 10
MIOCKOCTH. HaxoxJeHne paccTossHUA W yIVIOB B
npoctpaHcTBe. KacarenbHass B 3ajadax CTEpEeOMETPHH.
MHororpaHHuKu u [IOCTPOCHUE CEYECHMI
MHOTOTPaHHHUKOB. ~ M300pa’keHHE  MPOCTPAHCTBEHHBIX
buryp Ha TUIOCKOCTH, TapajuielbHas MpOeKIus. MeToabl
MOCTPOEHUS CEYEHUW MHOTOIPaHHUKA  IJIOCKOCTBIO.
Boluncnenve  miomagd  CEYEHUs ~— MHOTOTPaHHHKA.
Kpyrnele  tema. KomOuHanmum  Kpyraielx Tel U
MHOTOIPAaHHUKOB B mpocTpaHcTBe.  [IpaBuibHbIE
MHOTOTPAaHHUKM B 3anayax. [limomanu moBepxHOCTEW U
00BEeMBI MHOTOTPAaHHUKOB M TeJ BpalleHus. Pazmuunbie
CroCOObl  HaxXOXKJICHUS TUIOMAZCH TOBEPXHOCTEH |
00BEMOB TeTI.

5.2. Kosin4yecTBO 4acoB M BUAbI YUeOHBIX 3aHATHH 110 pa3jesiam AU CUUIIMHBI

HaunmenoBauue
paszena TUCIUIIMHBI

JIek1.

[Ipaxkr.
3aH.

JIao.
3aH.

CPC

Bcero

Apudmernka

6

12

22

40

Anrebpa: ToXIecTBa, ypaBHEHUS 14

N HCPAaBCHCTBA, CUCTCMBI

20

22

56




3 | UccnenoBanne QpyHKIUN 8 8 — 22 38
9JICMCHTApPHBIMU MCTOJaMU

4 | Tpuronomerpus 8 14 — 33 55
5 | I[Inanumerpus 8 22 — 49 79
6 | Crepeomerpus 6 20 — 44 70

6. IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJIBHOM YU4eOHOH JTUTEpaTypPhI
6.1. OcHoBHas iUTEpaTypa

1. KpacnomekoBa, B. II. DOnemeHrapHas wMarematuka. Apudmeruka. Anredpa.
Tpuronometpusi : yuebnoe nocobue. Hampasnenne mnoaroroBku — 050100 «Ilemarormueckoe
obpazoBanue». [Ipohunu — «Maremartuka. Mapopmarukay, «Texnomorus» / B. I1. KpacHomekosa,

. B. Mycuxuna, U. C. Haii. — Ilepmp : IlepMckuii TocyAapCTBEHHBIH T'yMaHUTApPHO-
neparorndeckuii yausepcuter, 2014. — 132 c¢. — ISBN 978-5-86218-689-8. — Tekcr :
JICKTPOHHBIA // DnexktpoHHO-OmOmmMoreyHas cucrema I[PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/32115.html. - (mara oopamienus: 04.04.2022). — Pexum moctyna: s
ABTOPU3HUP. MOJIB30BATEIICH.

2. 3omotapéra, H. JI. Maremaruka. EI'D. Ilpodunbubiii ypoBeHb. COOpHHK 3amad c
TEOPETHUECKUM MaTepHualioM, MPUMEpPaMH PEHICHUH W TPEHUPOBOUYHBIMH BapHaHTaMu: y4eOHO-
Meroandeckoe nocooue / H. JI. 3omorapéra, A. b. 3onorapés; nmoa pexaknueir M. B. denorosa. —
Mocksa: Jlaboparopusi 3manmii, 2021. — 273 c. — ISBN 978-5-00101-701-1. — Tekcr:
anekTponHsd // lludposoii obpazoBarenbublii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/109460.html (nata obpamenus: 04.04.2022). — Pexxum gocryma: is
ABTOPU3HP. MOJIH30BATENEH.

6.2. lonotHUTEIbHAS JTUTEPATYPA

1. Marematuka. COOpHMK 3aJa4 10 yriyOJeHHOMY Kypcy: y4eOHO-MeToIuuecKoe nocodue
/' b. A. bynak, H. 1. 3onortapésa, }O. A. Ilonos [u ap.]; mox penakuueit M. B. ®enoroBa. — 5-¢
u3q. — Mocksa : JlaGopatopus 3Hanmii, 2020. — 327 ¢. — ISBN 978-5-00101-707-3. — Tekcr:
anekTpoHHslt // Ludposoit oOpazoBatenbubiii pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/98524.html (nara obpamenus: 04.04.2022). — Pexxum goctyna: s
ABTOPU3HUP. MOJIB30BATEIECH.

2. Kyzun, I'. A. Marematuka. Pemenue 3agau no teopuu yucen npoduiabHoro yposss EI'D

: yuebHoe mocobue / I'. A. Ky3un. — Hoocubupck: HoBocuOupckuii rocynapcTBEHHBIH
TexHn4yeckuit yausepcuret, 2020. — 120 ¢. — ISBN 978-5-7782-4097-1. — TekcT: 371eKTPOHHBIN
/I Ludposoit  obOpazoBatenbHbli  pecypc  [PR SMART: [catiT]. @ —  URL:
https://www.iprbookshop.ru/98714.html (mara obpamenus: 04.04.2022). — Pexum moctyna: s
aBTOPU3HP. MOJIb30BaTENEH.

3. Maremaruka. COOpHHUK 3a7a4 MO OCHOBHOMY KypCy: y4eOHO-METOAMYECKOe Mmocodue /
H. . 3onorapésa, FKO. A. Ilonmo, H. JI. CemennseBa, M. B. ®enotoB; moja penakuuen
M. B. ®enoroBa. — Mocksa: Jlaboparopus 3Hanui, 2022. — 268 ¢. — ISBN 978-5-00101-990-9.
— Texkct: snexrponusiii // [{udposoit oopazosarenbHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/121997.html (nata o6pamenus: 04.04.2022). — Pexxum goctyma: s
aBTOPU3HUP. MOJIB30BATEIEH.

4. 3omorapésa, H. JI. OnumnuanHas MaTeMaTHKa. JJIEMEHTHI anreOpbl, KOMOMHATOPHKH U
TEOpUU BEpOSITHOCTEH. 5—7 kmaccel: ydeOHO-MeToauueckoe mnocodbue / H. JI. 3omnorapésa,
M. B. ®enoros; nox pepakuueir M. B. @enoroBa. — Mocksa: Jlaboparopus 3Hanuii, 2022. — 174
c. — ISBN 978-5-00101-989-3. — Tekcrt: anextponHbIi // [{udpoBoii 0Opa3zoBaTelbHEII pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/121999.html (mata oOpamenus:
04.04.2022). — Pexxum gocTyma: Ui aBTOPU3HP. ITOJIb30BATEIICH.
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5. 3onorapésa, H. JI. Maremaruka. [TonHbIi Kypc UIsl 1€BATUKIACCHUKOB C PEIICHUSAMU U
yKazaHusMH: YydeOHO-MeTtoamueckoe mocoome / H. JI. 3omorapésa, H. JI. Cemennsera,
M. B. ®enoroB; nox penakuueit M. B. @enoroBa. — 3-¢ u3a. — Mocksa: JlabopaTopust 3HaHUiA,
2021. — 707 c. — ISBN 978-5-93208-540-0. — Tekct: osnekrponHsid // Iludpooii
obpasoBatenbHbiii pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/89222.html
(mara obpamenus: 04.04.2022). — PexxuMm goctyrma: Jyisi aBTOPU3UP. MOTB30BaTEICH.

6. DnemeHtapHas wMarematuka - Ckanasu M. - https:/pdf.11klasov.net/8464-
jelementarnaja-matematika-skanavi-mi.html.

7. Pecypcbl UHTepHETA

[epeuens pecypcoB MHTEepHETA, HEOOXOIUMBIX Il OCBOCHUS UCITUTUINHBIL:

1. OHnaiiH-KypcC 10 QUCHUILTMHE Ha tuiaTgopme dist-miroznai.ru.

2. Dnexkrponnas oubauoreunas cucrema IPRbooks. URL: http://iprbookshop.ru.

3. Enunas komuteknus nudpoBsix oOpazoBarenbHBIX pecypcoB. URL: http://school-
collection.edu.ru.

4. Caiit ®denepanbHOro HHCTUTYTA nefaroruaeckux m3mepennid. URL: http://fipi.ru/.

8. UndopmanuoHHbIe TEXHOJOTMH M IPOrpaMMHoOe obecrieyeHue

[lepeueHp MH(POPMAIMOHHBIX  TEXHOJIOTMH, MCHOJB3YEMbIX IPU  OCYILECTBICHUU
00pa30BaTeNbpHOTO Ipollecca Mo AUCHUILIMHE, BKIIOYasi MepeyeHb MPOrpaMMHOI0 0OecriedeHus 1
MH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM (TIPH HEOOXOAMMOCTH):

1. ITakeT oprCHBIX TPOTPAMM.

2. Ocrad (mporpamma Jijisi ONITUYECKOTO paciO3HABAHUS JIOKYMCHTOB).

3. [IporpamMmMHOe obecrieueHue Jj1sl HHTEPaAKTUBHOM TOCKH.

4. TIporpamMmMmHOE oOecTieueHne 11 KOMMYHUKAIIHH.

5. Web-npunoxxenus 11 COBMECTHOI IeATETbHOCTH.

9. MaTepnaibHO-TeXHH4YecKas 0a3a

s mpoBeneHus: y4eOHBIX 3aHATUNA MO JUCIHHUIUIMHE «DJIEMEHTapHas MaTeMaTHKa»
HE00XO0UMO CJeyIollee MaTepUaIbHO-TEXHUUECKOE 00ecTIeueHHE:

1. Ayautopus ¢ MyJIbTUMEANINHON MOJACPKKON JUIsl MPOBEAEHUS JEKIIMOHHBIX 3aHSATUH.

2. Aynutopuu JijIsl TPOBEICHUS MPAKTHUYECKUX 3aHSATUH.

3. AynuTopuu A TPOBEACHHS CAMOCTOSATEIHHONU PabOTHI CTYACHTOB C IOCTYIIOM K CETH
Nurtepner.

10. MeToauueckne yKazaHus JJsi 00y4YAKOIIHUXCS M0 OCBOEHHUIO JUCIUIJIMHBI

JucnuiuinHa «OneMeHTapHasi MaTeMaTHKa» OTHOCUTCS K 0a30BOM 4acTH 0J0Ka JUCLUIUIMH.
ITporpaMMoii IUCHUIIIIMHBI IPETYCMOTPEHO YTEHUE JIEKIUI U IPOBEIECHNE IPAKTUYECKUX 3aHATUH.
[TpomexyTouHasi aTTecTalus MPOBOJAUTCS B (pOpMe dK3aMeHa, aTTECTALUU C OLIEHKOH.

JIeKIIMOHHBIE 3aHATUS HalpaBlieHbl Ha (OpPMUPOBAaHUE TIIYOOKUX, CUCTEMAaTU3HMPOBAHHBIX
3HaHUW MO pazjenaM IUCHUIUIMHBIL. B Xozme nekuuit mpernogaBaTenb pPAaCKphIBAET OCHOBHBIE,
HauOoJiee CIIOKHBIE TOHATHUS JAWCHUIUIMHBI, a TaKXXe CBS3aHHbIE C HUMH TEOpETHYECKHe |
MpaKTUYEeCKHEe NpoOJieMbl, AAa€T pPEKOMEHJAMM IO MPAKTHUYECKOMY OCBOEHHIO H3Yy4aeMOro
Martepuaia. B 1ensX KauecTBEHHOTO OCBOEHHUS JIEKIIMOHHOIO MarepHaja O0yJaromuMcs
PEKOMEHIYEeTCSI COCTABIIATh KOHCIEKTHI JIEKIIHH, UCIOJIb30BATh ATH KOHCHEKTHI MPH MOATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM, TPOMEKYTOUHON U HTOTOBOM aTTECTALIUH.

[IpakTuueckue 3aHsATHS SBISAIOTCA (OPMOIl OpraHU3allMy IEJaroruuyeckoro Impolecca,
HalpaBJICHHOW Ha yriiyOJeHHe HaydHO-TEOPETHUUYECKUX 3HAHWH M OBJIAJICHHE METOJaMH padoThl, B



npoliecce KOTOPBIX BhIPaOaTHIBAIOTCSl YMEHUSI U HaBBIKU BBIMOJIHEHUS y4eOHBIX NeHCTBUI B cdepe
n3yyaeMoil Hayku. IlpakThdeckue 3aHATHS NPEANONAraloT AETalbHOE M3ydeHHE O0y4aroIUMUCS
OTJENBHBIX TEOPETHUECKUX IOJIOKEHUH Y4eOHON AMCUMIUIMHBL B XO7e NMpakTHYeCKUX 3aHATHM
(GopMHpYIOTCS yMEHHMSI M HaBbIKM IPAKTUYECKOIO IPUMEHEHUS TEOPEeTHMYECKUX 3HAaHUM B
KOHKPETHBIX CHUTYyalUsX IIyT€M BBIIIOJIHEHUS IIOCTaBJICHHBIX 3aJady, pa3BHUBAETCA Hay4yHOE
MBILIJIEHHE U pPe4b, OCYLIECTBISAETCA KOHTPOJIb YUEOHBIX JOCTHXKEHUI 00yUYaromuxcsl.

[Ipu mOATrOTOBKE K MPAKTUYECKUM 3aHATHIM HEOOXOIUMO O3HAKOMHTBHCS C TEOPETHUECKUM
MaTepHaJOM JAUCLUUIUIMHBI 10 HM3y4aeMbIM TeMaM — pa3o0paTh KOHCIEKThl JIEKUMH, HU3Y4UTh
JUTEPaTypy, PEKOMEHIOBAHHYIO IIpenoaaBaTeneM. Bo BpeMs caMOro 3aHATHS PEKOMEHIyeTCs
AaKTUBHO YYacTBOBAaTb B BBIIIOJHEHMM IIOCTABJICHHBIX 3a/JaHUM, 3alaBaTb BOIPOCHI, IIPUHHUMATh
y4acTue B IUCKYCCHUSX, AaKKyPaTHO U CBOEBPEMEHHO BBIIIOJIHATh KOHTPOJIbHBIE 3a/1aHU.

KonTposnb 3a kauecTBOM 0OyueHHMs U XOJOM OCBOEHMs AMCLUIUIMHBI OCYLIECTBISETCS Ha
OCHOBE PEUTUHIOBOM CUCTEMBI TEKYLIErOo KOHTPOJISA YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTECTALMU
cTyaeHToB. PeliTunroBast cucrema npennosnaraer 100-6auibHYI0 OLEHKY YCIIEBAEMOCTH CTYJEHTa
10 y4eOHOM IHUCHUIIIMHE B T€UEHHE ceMmecTpa, 60 U3 KOTOPBIX OTBOJUTCS HA TEKYIIUM KOHTPOJIb, a
40 — Ha NPOMEXYTOUYHYIO aTTecTaluio no aucuuiuimHe. KputepuanbHas 0aza pedTHHTOBON
OLICHKH, TUIIOBbIE KOHTPOJIbHBIE 3aJJaHMsl, @ TAK)KE METOAMUYECKUE MaTepUalbl 110 UX PUMEHEHHUIO
onucaHsl B (JOH/E OLEHOYHBIX CPEACTB MO AUCLUIUIMHE, SBISIOMIEMCS NPUIOKEHUEM K TaHHOH
Iporpamme.

11. YueOHO-MeTOANYeCKOe 00ecTieyeHHe CAMOCTOATEIbHONH padoThl

CamocrosiTenbHasi paboTa OOyYarOIIUMXCsl SABJISICTCST HEOTHEMJIEMOW YacThIO IMpoIecca
oOyueHust B By3e. [IpaBuiibHas OpraHu3alysi CaMOCTOSATEIILHOW Pa0OThI TIO3BOJISIET 00YYAFOIIUMCSI
pasBuBaTb YMCHHA W HAaBbIKM B YCBOCHMM H CHCTCMATHU3AallUH HpI/I06peTaeMBIX 3HaHI/II71,
o0ecrieyrBaeT BBICOKMH YpPOBEHb YCIIEBAEMOCTH B TEpPHOA  OOydeHHs, CIOCOOCTBYET
(OpPMUPOBAHUIO HABBIKOB COBEPIICHCTBOBAHUS MTPO(HECCHOHATLHOTO MacTEPCTBA.

CaMmocTtosiTenpHast paboTa oOydarouuxcs BO BHEAYyJUTOPHOE BpeMsl BKIIOYAeT B ceOs
MMOATOTOBKY K AYAWUTOPHBIM 3aHATHUAM, a TAKXKE HU3YUYCHHUC OTACIBHBIX TCEM, PACIIHUPAIOIINX W
YIAyOISIFOIIMX TPEACTaBICHUS OOYyYaloImUXCs MO pa3ienaM H3ydaeMoW IUCHUIUIMHBL. Takas
pabota MOXET mpenanosiaratb MTPOPadOTKYy TEOPETHUYECKOTO MaTepuaia, padoTy ¢ HaydyHOM
JUTEPATypOid, BBIMIOJIHEHHE MPAKTUYECKUX 3aJaHUi, MOATOTOBKY KO BCEM BHJIaM KOHTPOJBHBIX
WCIIBITAaHUH, BBITIOJTHEHHUE TBOPUYECKUX padoT.

Y4eOHO-MeTOUYECKOEe OOecTeueHne MJsi CaMOCTOSITENFHOM paboThl 0OyYaIOIIUXCS TIO0
JTUCIUTIIIMHE TIPEICTABIICHO B paboyeil mporpaMMe 1 BKITIOUAET B CeOs:

— PEKOMEHYEMYIO OCHOBHYIO U JIOTIOJTHUTEIBHYIO TUTEPATYPY;

— UH(pOPMAIIMOHHO-CIIPAaBOYHbIE U 00pa3oBaTenbHble pecypchl IHTepHeTa;

— OIICHOYHBIC CpEACTBAa [Js TMPOBEIEHUS TEKYIIEro KOHTPOIS M MPOMEXKYTOUYHOU
arTecTaluu 1o JTUCHUIIJINHE.

KoHkpeTHbIe peKOMEHJAIMH TI0 TUIAHUPOBAHUIO M MPOBEACHUIO CAMOCTOATEIHHONU paboThI
10 OJUCLUIIJINHE <<3HCMCHTapHa$[ MareéMaTuka» MNpEACTABIICHBI B MCTOAWYCCKUX YKa3aHHUAX IJIA
00yJaromuxcs, a TakXKe B METOAMYECKUX MaTepuaiax (JOHIOB OLIEHOUHBIX CPEJCTB.

12. ®oHAa OLEHOYHBIX CPEACTB
@DOoH/1 OLIEHOYHBIX CPEJICTB, BKIIOYAIOLINH MepeueHb KOMIETEHIMH C YKa3aHWeM 3TaroB UX
q)OpMI/IpOBaHI/IH, OIMCaHHe ITOKa3aTenen | KpUTCPUCB OLCHHUBAHUSA KOMHGTGHHHI;'I Ha pa3jInYHBbIX

oTarax Hux (I)OpMHpOBaHI/IH, OIMMCAHUC IIKaJl OLCHUBAHHA, TUIIOBBIC KOHTPOJIBHBIC 3adHUA U
MCETOANYCCKHUEC MAaTCPHAJIBI ABJIACTCSA NPUIIOKCHHUEM K ITPpOTrpaMMeE yqe6H0171 JAUCIIUITIIMHBI.
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