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1.  OBIIASI XAPAKTEPUCTHKA PABOYE TPOTPAMMBI
YUYEBHOWM JUCLHUATIIAHBI

1.1. Mecto AUCIHUTIJIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbI:

VYyebnas pucuumiuHa «Marematukay — SBISIETCS  00s3aTEeIbHOM  4acThiO
001Ie00pa3oBaTeIbHOTO0  IMKJIA OCHOBHOM  00pa3oBaTeNbHON  MpOTpaMMbl B
cootBeTcTBUM ¢ DPI'OC mo cneyuanvnocmu 23.02.04 Texnuueckas skcniyamayus
NOOBEMHO-MPAHCNOPMHBIX, CIMPOUMENbHBIX, QOPONCHBIX MAUUH U 000pY008aHUsl (N0
ompaciusim)

1.2. Ileau u njIaHUpyeMble pe3yabTaThl 0CBOEHHUS TMCUMILINHBI:

Peanuzamms mporpammel yueOHOro mpenmera «MaremaThka» HarmpaBjieHa Ha
JIOCTHIKCHHUE TIeJIeH 1O:

OCBOCHHMIO oOOpa3oBaTenbHbIX pe3yabTaToB PI'OC COO: nuunoctHBIE (JIP),
MmetarnpeameTHsie (MP), npeaMerHbie 0a3oBoro u yriryosnénnoro yposas (I1PO, I1Py)

noAroToBke odyuaromuxcst k ocsoenuto oduwmx (OK) u npodeccronanpubix (I11K)
komrereHM B cootBerctBUM ¢ DPI'OC CIIO mno creyuarvrocmu 23.02.04
Texnuueckas skcnayamayusi NOObEMHO-MPAHCHOPMHBIX, CIMPOUMETLHBIX, O0PONCHBIX
Mawun u 060py0osanus (no ompacisim)

Koawbt IInanupyemMble pe3yJbTaTbl 0CBOCHHMS IUCHUIIINHBI BKIIOYAOT
O01mue KoMNeTeHINH

OK 01 Br16upats criocoOb! perienust 3a1a4 npopecCuOHaNbHOMN JAeITeIbHOCTH,
IIPUMEHMUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02 Ocy1ecTBIATh OUCK, aHAJIU3 U UHTEPIIPETALNI0 HH(OpMALIUK, HEOOXOAUMOM st
BBINOJIHEHUS 3a/1a4 PO ECCHOHATILHOMN 1€ TEIbHOCTH;

OK 03 [1nanupoBaTh U pean30BbIBaTh COOCTBEHHOE PO(ECCUOHATIBLHOE U JTMYHOCTHOE
pa3BUTHE;

OK 04 PaboTathb B KOJIJIEKTHBE U KOMaHe, 3PPEKTUBHO B3aUMOAEHCTBOBATh C KOJUIEIaMH,
PYKOBOJCTBOM, KJIMEHTAMH;

OK 05 OcCyIIECTBIIATD YCTHYIO U NUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYJaPCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLMAIIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06 IIposABIATE IpaXk1aHCKO-NIAaTPUOTHUYECKYIO TIO3ULIMIO, IEMOHCTPUPOBATH OCO3HAHHOE
MIOBE/ICHHE HAa OCHOBE TPAJAMIIMOHHBIX 00II€YeIOBEYECKIX IEHHOCTEM;

OK 07 CopnelicTBOBaTh COXpaHEHUIO OKpY KaloIllel cpeibl, pecypcocoepexenuto, 3(ppekTuBHO
JICICTBOBATh B UPE3BbIYANHBIX CUTYALUAX;

IIpodeccnoHaIbHBIE KOMIIETCHIUH

K 2.1 [1nanupoBaTh 1 OPraHN30BBIBATH PAOOTHI IO TEXHUYECKOMY OOCITYKUBAHUIO U PEMOHTY

aBTOTpaHCIOpTa




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMbl YUeOHOMH TUCHHMIINHBI 256
BT. 4.

TEOPETHYCCKHUE 3aHATHS 122
MIPaKTUYECKHUE 3aHATHUS 134
BT. 4.

po(hecCHOHATLHO OPUCHTUPOBAHHEIC 3aHATHS 30
NPaKTUYECKHE PAOOTHI 84
KOHTpPOJIbHAs paboTa 20
IIpome:xyTouHasi aTTecTaluA (KOHCYJIbTALMHI) 18
IIpomeskyTouHas arrecTanus (IK3aMeH) 6




2.2. TemaTu4eCcKMii IJIAH U COlEeP:KaAHME YYEOHOM TUCUHMILIMHBI

HaumeHoBaHue Conep:kaHue y4eOHOT0 MaTepuaJia Oo0bem Kon
pa3aesioB U TeM B yacax o0pa3oBaTeIbHOIO
pesyiabTaTta ®I'OC
Cc1io
Pa3nen 1. Aunreopa 52
Conep:xanue yueOHOro MaTepuaJia 22
Tema 1.1 IloBTOpeHHE Kypca MATEeMATHKH OCHOBHOM IIKOJIbI 2 OK 01-07
Pa3BuTue moHATHSA 0 | [[enu U 330240 MATEMATUKH MPY OCBOCHUM CIEIHUATIBHOCTH 2 IIK 3.8
uunciie Uwucna u Beruncienus. BelpakeHus U ux npeoOpa3zoBaHus 2
YpaBHeHust u HepaBeHCTBA. CrucTeMbl ypaBHEHUH 2
BxogHOM KOHTPOJIb 2
Llenbie paumoHanbHbie yncia. JledcTBUTENBHBIE YUCa 2
IIpakTnuyeckas padora 1 BrimonHenne apupmMeTHyecKux ASHCTBUA HA/I YHCIAMH. 2
[TpuGmmxEHHBIC BEIYMCIICHUS
IIpakTnueckas padora 2 HaxoxxaeHue npuOInKEHHbIX 3HAUEHUN BETMUUH U 2
MOTPEIIHOCTEH BhIYMCICHHH (a0COTIOTHAS M OTHOCUTENbHAS TOTPEIIHOCTH)
Komnnexcnvie uucna 2
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/lePKaHUe
[IporieHTs! B MpodeccroHalIbHbIX 33/1a4aX MEXaHUUYECKON HalpaBIeHHOCTH 4
Coaep:xanue yueOHOro MaTepuaJia 16 OK 01-07
Tema 1.2 Kopnu HatypaibHOU CTENEHH U3 YUCIIa U UX CBOMCTBA 2 K 3.8
Kopnu u crenenu Crenenu ¢ paiMoHaIbHBIMU NIOKA3aTENSIMU U X CBOMCTBA 2
CreneHnu ¢ IeHCTBUTENIbHBIMY NT0OKa3aTEIsIMU U UX CBOWCTBA 2
IIpakTuyeckasi padora 3 [IpeoOpa3zoBaHue BeIpaKEHUH, COEPIKAIIUX PATUKAIBI 2
IIpakTnyeckas padora 4 PenieHue uppalMoHaIbHbIX YPABHEHHUH 2
IIpakTHyeckasi padora 5 [IpeoOpazoBaHne BeIpaKEHUN COJIEPKAIMX CTENEHU 2
IIpakTnyeckas padora 6 PeneHue noka3aTelbHbIX YpPaBHEHUN 2
KountpoJabHnas padora 1 mo teme «KopHH U CTETIEHI 2
Tema 1.3 Conep:xanue yueOHOro MaTepuaJia 14 OK 01-07
Jlorapugmel Jlorapudm uncna. JlecsTUUHbIE U HATYpAJIbHBIE JOTapH(PMbI 2
Omneparus gorapudmupoBanus. CBoicTBa JiorapudmMoB 2
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IIpakTnyeckas padora 7 HaxoxeHue 3HadeHui jorapudma mo npou3BoILHOMY
OCHOBAHUIO

IIpakTunyeckas padora 8 JlorapupmupoBanue 1 MOTCHIUPOBAHUE BBIPAKEHUIA. 2
CpaBHeHue jorapu(pmMoB
IIpakTnyeckas padora 9 Penienue sorapuMu4eckux ypaBHEHUH U HEPABESHCTB 2
IIpakTuyeckasi padora 10 BeimonHeHre ynpaxHeHHH Ha MpeoOpa3oBaHue 2
Jorapu(MUUECKUX BBIPAKECHUI
KountpoJabHas padora 2 o teme «Jlorapudmsl 1 ux CBOMCTBaY 2
Pa3nen 7. 'eomeTpus 38
Tema 7.1 Coaep:xkaHue y4eOHOro MaTepuaJia 22 OK 01-07
IIpsimble U mIockocTH | OCHOBHBIC TIOHSATHUS CTEPEOMETpHH. PacmonokeHue mpsiMbIX U IIIOCKOCTEH B 2
B IIPOCTPAHCTBE IIPOCTPAHCTBE
[TapajuienpbHOCTh OPSIMOM U INIOCKOCTHU. YTOJ MEXKY HNPSIMOU U IIJIOCKOCTBIO 2
[TapamnenpHoCTh MIockocTel. [lapannenbHoe NpoeKTUPOBaHUE 2
[lepneHIMKYISIPHOCTD NMPSIMBIX, MPSMOM U IIJIOCKOCTH 2
IIpakTnyeckas padora 11 Onucanue B3aMMHOTO pacloI0KEHUs IPSIMbIX U 2
IIJIOCKOCTEM B IPOCTPAHCTBE
IpakTuyeckasi padora 12 Pemenue 3a1au o teme «PacnonoxxeHue npsiMbIx U 2
IJIOCKOCTEHN B POCTPAHCTBE»
IIpakTnueckas padora 13 Pemenue 3anay no teme «Teopema o Tpéx 2
NIEPIEHIUKYIISIPax»
IIpakTnueckas padora 14 Pemenue 3anau no teme «Ilepnenaukynsp u 2
HAKJIOHHAsD»
IIpogeccuonanbHO OpHEHTHPOBAHHOE CO/lePKaHUe
[TapanienbHOe MPOEKTHPOBAHKUE U €r0 CBOMCTBA B 3a/1a4aX MEXaHUKH 2
BrIinonHeHue nocTpoeHus MpoCTPaHCTBEHHBIX (UTYp Ha MIIOCKOCTH B 2
COJIeprKaTeJIbHbIX 3a/1a4ax
KonTtpoJubsHnas padora 3 o reMe «IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE» 2
Tema 7.2 Copep:xanue yueOHOr0 MaTepHaja 16 OK 01-07
Koopaunartel u JlexapToBbl KOOPJMHATHI B TPOCTPAHCTBE. PaccTosAHNE MEX 1y IBYMSI TOUKAMHU. 2
BEKTOPbI BekTopsl B IpoCTpaHCTBE
¥Yron mexay Bekropamu. CKaJsipHOE IPOU3BEAECHNE BEKTOPOB 2
Pa3no)xeHue BeKTopa B IPOCTPAHCTBE 2
YpaBHEHHE [IIOCKOCTH, OKPYKHOCTH, Cepsbl 2




IIpakTnueckas padora 15 Pemenue 3ana4 no teme «JlelicTBUE C BEKTOpPAMU»

IIpakTuyeckas padora 16 Pemenue 3anad o reme « CKaJIsipHOE MPOU3BEICHUE 2
BEKTOPOB»
IIpakTHyeckasi pa6ora 17 nmo teMe «YpaBHEHUE OKPYKHOCTH, CEPHI, TIIOCKOCTH 2
KonTtpoJuabsHas padora 4 1o reme «KoopanHaThl 1 BEKTOPbHI» 2
Pa3znen 2. OCHOBBI TPUTOHOMETPHUH 42
Tema 2.1 Conep:kanne yueGHOro MaTepuaja 8 OK 01-07
OcHoBHBIC IOHATHA | TpuroHomerpuyeckre QyHKIMH TPOU3BOJIBHOTO yIiia (ducia). PaguanHas u 4
TPUTOHOMETPHUH rpajgycHas Mepa yria
IIpakTnyeckas padora 18 Pagranubiii MeTO1 U3MEPEHUS YIJIOB BPAILLICHUS U CBSI3b 2
C ITpaJlyCHOW MepOu
IIpakTnueckas padora 19 Pemenue 3a1a4 Ha pacuéT pajuaH U rpajycoB 2
IIPOU3BOJIBHBIX YIJIOB, UCIOJb3Ys CIIPABOYHBIN MaTepual U NpOCTEUIINe
BBIUMCIIUTENIbHBIE YCTPOICTBA
Tema 2.2 Cojaeprxanue yueOHOro MaTepuasia 16 OK 01-07
OcHoBHBIC OcHoBHbIE (OPMYJIBI TPUTOHOMETPHH 2
TpUroHoMerpuyeckue | dopMyIibl IPUBEICHHS 2
TOKIAECTBA CuHyC, KOCHUHYC, TAHT'€HC CYMMBbI M Pa3HOCTH JIBYX YIJIOB 2
@®opmyJibl JBOWHOTO U NOJIOBUHHOIO yIJia 2
IIpakTnueckas padora 20 BoinonHeHue TOX/I€CTBEHHBIX IPE0Opa30BaHUI 2
TPUTOHOMETPUUYECKUX BBIPAKEHHUH, IPUMEHSIS] OCHOBHBIE ()OPMYJIbI TPUTOHOMETPHH
IIpakTnueckas padora 21 [Ipumenenue Gopmy cIokeHUs IpU JOKa3aTEIbCTBE 2
TPUTOHOMETPUUECKHUX TOXKIECTB
IIpakTnueckas padora 22 [Ipumenenue Gopmyn 1BONHOTO U MOJOBUHHOIO yria 2
pu IpeoOpa3oBaHUN TPUTOHOMETPHUECKUX BhIpaKEHUH
IIpakTnueckas padora 23 [Ipumenenue Gopmyn TPUTOHOMETPUH NPU PELICHUH 2
KOMOMHHUPOBAHHBIX 33j1a4
Tema 2.3 Coaepxanue y4eOHOro MaTepuasa 18 OK 01-07
Tpuronomerpuyeckue | [Ipocreiime TPUrOHOMETPHYECKUE YPABHEHUS 4
YPaBHEHMS U [Ipocreiimme TPUroHOMETPUUECKNE HEPABEHCTBA 2
HepaBeHCTBA Crnioco0bl pelnieHus TPUrOHOMETPUYECKUX YPABHEHU U HEPABEHCTB 4
IIpakTnyeckas padora 24 PenieHre TpPUrOHOMETPUYECKUX YPAaBHEHUI U CUCTEM 2
YpaBHEHUM
IIpakTnueckas padora 25 PemeHne TpUroHOMETPUUECKUX HEPABEHCTB U CUCTEM 2
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HEPABEHCTB

IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE

OcHOBHBbIE NIOHATHUS TPUTOHOMETPUH (paJuaHHasl U IpaJyCHas Mepa yria) B 3aJadax 2
MEXAHUKHU
KonTtpouabsHnas padora S o reme «OCHOBbI TPUTOHOMETPUH. TPUTOHOMETPUUECKHE 2
YPAaBHEHHUsI U HEPABEHCTBA»
Pa3nes 3. @ynknuu, UX cBOMCTBA U rpaduku 28
Tema 3.1 Coaep:xkaHue y4eOHOro MaTepuaJia 14 OK 01-07
DOyHKIMH, X [Tonsarue Gpynkuuun. O6IaCcTh ONpEIENICHUs 1 MHOKECTBO 3HAUCHUH (PyHKITNH, 2 K 2.1
CBOICTBA M rPaUMKH | crTOCOOBI 3aJIaHUs QYHKITUI
I'paduk GpyHKIMH, TOCTpOSHHE TPadUKOB dJIEMEHTAPHBIX (PYHKITHIA 4
OO6patHbie GyHKIUU 2
IIpakTnyeckas padora 26 [loctpoenue u ureHue rpagukoB QyHKIUI 2
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJ/IEPKAHNE
HccnenoBanue rpadukoB GyHKLIUH NIPHU pelIeHUH PO EeCCHOHATIBHBIX 3aJ1au 2
Boruncnenue 3HaueHni QyHKIUH 110 33JJaHHOMY 3HAUEHUIO apryMeHTa IIpU 2
pa3nuyHbIX coco0ax 3aJaHui QyHKIMU
Tema 3.2 Cojaeprxanue yueOHOro MaTepuaJia 6 OK 01-07
Tpuronomerpuyeckue | CpoiicTBa 1 rpa¢uk GYHKIMN CHHYCA U KOCHHYCa; TAHT€HCA M KOTaHTeHca 2
byHkuun CsoticTBa ¥ rpag Ky 00paTHBIX TPUTOHOMETPUUYECKUX (PYHKIMHA 2
IIpakTnueckas padora 27 IloctpoeHue rpauKOB TPUTOHOMETPUUECKUX (PYHKITHI 2
Tema 3.3 Conep:xaHue y4eOHOro MaTepuaJia 8 OK 01-07
Crenennsbie, CrenenHble QYHKIMU UX CBOMCTBA U IrpaduKH 2
NOoKa3aTe/IbHbIC H IToka3zarenbHas u jorapudmudeckas GyHKIMH, UX CBOWCTBA U TpaQUKH 2
Jorapupmuyeckne | [pakruyeckasi paora 28 Vcnons3oBanue NOHATUS (YHKIUH IS OITMCAHKS U 2
byHKuIH aHanu3a 3aBucuMocteil BenmuuH. IloctpoeHue rpadukoB GyHKIMH
KonTtpoJsbHas padora 6 no reme «PyHKIMHU, MX CBOMCTBA U IrpadUKI» 2
Pa3nen 7. 'eomeTpust 30
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJia 10 OK 01-07
MHoOrorpaHHUKH Bepmunsl, pébpa, rpanu MHOrorpanHuka. [Ipusma, e€ cocrapisromue, Ce4eHue. 2 IK 2.1
[Ipsimasi ¥ mpaBUIIbHAS IPU3MBI
[Mapannenenunen, ky6. Ceuenue Ky0a, mapauienenumnesna. [lupamuna, eé 2
cocrapJisitone, cedenue. [IpapuipHasg nupamuaa. Y ced€HHas nupamuia
BbokoBast 1 oJIHas MOBEPXHOCTh MPU3MBI, upamMuibl. CuMMeTpusi B KyOe, 2
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napajiicJCnmIcac, mnpusMe, nmpaMmuac

IIpakTuyeckasi padora 29 1300pakeHre MHOTOTPAaHHUKOB U BBITTOJTHEHUE 2
4yepTeKeH 10 YCIOBUSM 3a/1a4; pEeLICHHE 3a/1a4 110 TEME
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJEPKAHNE
AHanu3 u penieHyre NPUKIAIHBIX 3a7a4 110 YepTexam 2
Tema 7.4 Coaep:xkaHue y4eOHOro MaTepuaJia 6 OK 01-07
Tena m moBepxHocTH | [lymHAp, KOHYC M X COCTaBJISIFOIINE CEUCHHS IIMIIMHAPA M KOHYCa 2 IK 2.1
BpalleHUs [ap u cdepa, ux ceuenusi. CuMMETpHUsi KPYTIIBIX T 2
IpakTnyeckas padora 30 Pemenue 3amad no reme «Tena v MOBEpXHOCTH 2
BpAILLICHHSD)
Tema 7.5 Coaep:xxanue yueOHOro MaTepuaJia 14 OK 01-07
HN3mepenus B IToustue 06 006éMe Tena. OTHoIIEHHE 00BEMOB MOAO00HBIX TEX. OO0BEMBI 2 TIK 2.1
reoMeTpuu MHOTOTPaHHUKOB
[Tnomraam moBepxHoOCcTeH IMWIMHAPA U KoHyca. O0BEM miapa, rmionaabs chepa 2
[Tono6ue Ten. OTHOLICHUS TUIOIIAIEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET 2
IIpakTnyeckas padora 31 Pemenue 3aia4 1no BIYKUCICHUIO TIONIAIN 2
OBEPXHOCTEN U 00bEMAa MHOTOTPAaHHUKOB
ITIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE
Pemenue 3a1a4 o BEIYMCIIEHUIO IIOMIAAH TIOBEPXHOCTU U 00BbEMA KPYTJIBIX TEI B 4
MIPAKTUYECKON MEXaHHUKH
KoutpoJabHnas padora 7 no teme « MHOrOTpaHHUKH, TeJIa BPAIICHUS 2
Pasnen 4. Hauana maTteMaTH4eCKOro aHajan3a 32
Tema 4.1 Coaepxanue y4eOHOro MaTepuaJa 4 OK 01-07
HocuenosareabnocTu | [TonsTHE 0 penene Mocue0BaTeNbHOCTH. JIMHA OKPYKHOCTH | TUIOMIAIh KpyTra 2
KaK MpeJIelibl MOCIeI0BaTeIbHOCTEH
IIpakTnueckas padora 32 BeluncieHre NpeesoB Mocae10BaTeIbHOCTEH 2
Tema 4.2 Copep:xanue yueOHOI0 MaTepuaja 20 OK 01-07
IIpousBoanasn [Tonsarue npousBoanoii. [IponsBonHble anemMenTapHbIxX GyHkuui. [Ipasuna 4 K 2.1
b depeHIMpOBaHUS
[Tpou3BoiHbIe TpUroHOMeTpUuuecKux GpyHkiuil. [Ipon3BoaHas cioXKHON GYHKIUU 2
[TonsiTue o HenpepbIBHOCTH PyHKIMU. MeTo nHTepBasioB. [ 'eoMeTpudecKuii cCMbICI 2
MIPOU3BOAHOMN
YpaBHeHHe KacaTeabHOU K TpaguKy QYHKIHUU 2
IIpakTHyeckas padora 33 HaxoxaeHUE NPOU3BOIHBIX JIEMEHTAPHBIX U CIOXKHBIX 2
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byHKIMI

MoHOoTOHHOCTb (pyHKIMH. TOUKM 3KCTpeMyMa 2
IIpakTuyeckas padora 34 lccnenoBanue GyHKIMNA U TOCTPOECHUE TPAYUKOB C 2
IIOMOUIBIO IPOU3BOJHOU
IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/IePIKaHUe
Pemienue 3a1a4 Ha OThICKaHUE HaUOOIBIINX M HAUMEHBIINX 3HAYEHUH BEJIMYUH B 2
IIPaKTUYECKHX 3a7auax
KonTposabHas padora 8 no reme «IIponsBoaHas» 2
Tema 4.3 Coaeprxanue yueOHOro MaTepuaJia 10 OK 01-07
IlepBooOpa3nas u [TepBooOpasnas. Onpenenénnplii uaTerpat. @opmyna Hetotona-JleiiOnuma 4 IK 2.1
HHTerpaJj IIpakTnueckas padora 35 IlpaBuia u GopMyJibl BEIYMCIEHUS IEPBOOOPA3HBIX 2
IIpakTnueckas padora 36 BolunicieHue HHTETPaIoB 2
IIpodeccrnoHaIbHO OPUEHTHPOBAHHOE COJ/IEPKAHNE
Brruucnenue miomanei 1 00bEMOB KPUBOJIMHEHHBIX (PUTYP C UCTIOIH30BAHUEM 2
OIIpEeAEIEHHOrO HHTErpaIa
Pa3jnen 5. KomOnnaTopuka, CTATHCTHKA U TeOpHsl BepPOSITHOCTEN 18
Tema 5.1 Coaep:xxanue yueO0HOro MaTepuaJia 4 OK 01-07
DJIeMeHTbI OcHoBHBIE TOHATHS KOMOMHaTOpHKH. Popmyna bmHoma HetoTona. Pasmenienus, 2 K 2.1
KOMOHMHATOPUKH COYETaHUs U IePECTaHOBKU
IIpogeccuoHaIbHO OPHEHTHPOBAHHOE CO/IePKaHue
[TpaBusaa KOMOMHATOPHUKH MPH PeICHUH NPOQecCHOHATbHBIX 3a7a4 2
Tema 5.2 Cojaeprxanue yueOHOro MaTepuasia 6 OK 01-07
JIEeMEeHTBI TEOPHH [Tonsatue BepostHocTH coObITUs. CBOICTBa BeposiTHOCTEN. JluckpeTHas ciaydaiiHas 2 K 2.1
BepPOSITHOCTEH BEJIMYMHA, 3aKOH €€ pacnpe/iesieHus
IIpakTnueckas padora 37 Penienne npocTelMX BEpOSATHOCTHBIX 3314 2
IIpodeccroHaIbHO OPUEHTHPOBAHHOE COACPKAHUE
[IpuMeHeHne BEpOSITHOCTH COOBITHI B MPOeCCHOHANIbHBIX 3a/1a4ax 2
Tema 5.3 Coaep:xanue yueOHOro MaTepuaJia 8 OK 01-07
DJIeMEeHTBbI [IpencraBienuie qaHHBIX (TaOJIULBI, TUArpaMMBbl, TpaduKH), TeHEepabHas 2 [IK 3.8
MaTeMaTH4eCKOil COBOKYIIHOCTb, BBIOOPKA, Cpe/iHee apuMeTHIECKOe, METUaHa
CTATUCTUKHU IIpakTHyeckas padora 38 Pemenne npocTelmmx 3a1a4 MaTeEMaTHYECKON 2
CTaTUCTUKH
ITpodeccrnoHaIbHO OPUECHTHPOBAHHOE COACPKAHUE
3aayn MaTeMaTU4eCKON CTAaTUCTUKH MPOPEeCcCHOHAIbHON HANpaBICHHOCTH 2
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KonTpoabHas padora 9 no teme «KoMOMHAaTOpUKA, CTATUCTUKA U TEOPHUS 2
BEPOATHOCTEN»
Pa3nen 6. YpaBHeHUs1 M HepaBeHCTBA 16
Tema 6.1 Coaeprxanue yueOHOro MaTepuaJia 6 OK 01-07
YpaBHeHus u PanmonanbsHble, nppalMoHaNbHbIE, TOKA3aTENbHbIE, TOTapU(PMUUECKHE U 2
CHCTEMbI YPABHEHHH | TPUTOHOMETPUYECKHUE YPAaBHEHUS
IIpakTuyeckas padora 39 OcHOBHBIE TPUEMBI PEIICHUS YPABHEHU 2
IIpakTnueckas padora 40 OcHoBHbIE TPUEMBI PELIEHUSI CUCTEM YpaBHEHUI 2
Tema 6.2 Coaeprxanue yueOHOro MaTepuaJia 4 OK 01-07
HepaBencrBa PanmonanesHble, nppalmoHanbHble, IOKa3aTeNbHbIE, Jorapudpmuueckue u 2
TPUTOHOMETPUUECKHE HEPABEHCTBA
IpakTuyeckasi padora 41 OcHOBHbIEC IPUEMBI PELICHUSI HEPABEHCTB U UX CUCTEM 2
Tema 6.3 Coaep:xaHue y4eOHOro MaTepuaJia 6 OK 01-07
Hcnonb3oBanue Hcnonb3oBanue cBOMCTB U rpadukoB PYHKIIMU MIPU PEIICHUN YPAaBHEHUN U 2
CBOJCTB U rpa)MKoOB | HepaBeHCTB. MeTOl MHTEPBAJIOB
GbyHKuui npu IIpakTnueckas padora 42 Pemenne ypaBHeHHI U HEPABEHCTB IpaUUECKUM 2
pelleHuy YPaBHEHUH | MeToI0OM
H HEpaBeHCTB KountpoJabHas padora 10 o teme «YpaBHEHHs] 1 HEPABEHCTBA 2
Koncyabranumn 18
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 6
Hroro 280
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3. YCJIOBUSI PEAJTU3ALIAU ITIPOTPAMMBI YUEBHOI
JUCHMUILIAHBI

3.1. Peaqm3anmsi mporpamMMmbl JUCHMIUVIMHBI Tpe0yeT HAJIM4YUSA Yy4eOHOro
kaOuHera «MaremaTuka.

OO6opynoBaHue yueOHOTO KaOMHETa:

- TOCAI0YHBIC MECTa TI0 KOJIMYECTBY O0YUarOIIIXCS;
- pabodee MeCTO MpernoaBaTelIs;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT JIEKTPOHHBIX BUACOMATEPHATIOB,;

- 3Q/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCHOHAITBHO OPUCHTUPOBAHHBIC 33 TaHUS;

- MaTepHalbl SK3aMeHa.

TexHudeckue cpeacTBa 0OyICHHS:
- IEPCOHATBHBIN KOMITHIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CIICUCHUEM;
- IPOEKTOP C HIKPAHOM.

3ausL:
bubmuoTeka, YMTANBHBIN 3aJ1 C BBIXOJIOM B ceTh IHTEepHET.

3.2. MapopmanuoHHoe oOecnedeHne peau3auu NporpaMmMbl

3.2.1. OcHOBHBIE MEYATHLIEC U3AAHUSA

1. AnexkcannpoB, A.J[. Maremaruka: anreOpa W Hayajla MaTeMaTH4YECKOTO
ananu3a, reometpus. I'eomerpus. 10-11 knaceer : yueOnuk / A.Jl. Anexcanapos, JILA.
Bepuep, B.I. Peokuk. — M. : U3marensctBo «IIpocBemenuey, 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - Tekcr : HEMOCPEACTBEHHBIH

2. Mopnkosuu, A.I'. Anrebpa n Hayaia MareMaTnuieckoro ananmsa. 10 kiacc:
B 2 4. Y. 1. VYueObuuk g ydamuxcs o01meo0pa3oBaTebHbIX YUPEIKICHUN
(npodunehseIil ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
457 c. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEICTBEHHBIH

3. Mopnkosuu, A.I'. AnreOpa u Hayasla MaTeMaTuyecKkoro aHaiumsa. 11 kiacc:
B 2 4. Y. 1. VYueObHuk s ydammxcs oOIeo0pa3oBaTebHBIX YUpPEKICHUM
(npodunehelil ypoBenb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Muemo3suna, 2020. -
351 c. — ISBN 978-5-346-03199-4/ - TekcT : HemOCpeACTBEHHBIMH
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4, Mopakosuu, A.I'. AnreOpa 1 Hauasia MaTemMaTH4YecKoro aHanausa. 10 kimacc:
B 2 4. Y. 2. 3agayHuk mI9 ydanmxcs 00I1Ieo0pa3oBaTEbHBIX  YIPEIKICHUIN
(mpodmnbHelil ypoBeHns) / A.I'. Mopakosuy, JI.O. lennmesa, JI.WU. 3BaBuy [u ap.] - M.
: MaemosuHa, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT : HENOCPEICTBECHHBIH

5. Mopakosuu, A.I'. AnreOpa 1 Hauajga MaTeMaTH4YecKoro aHanusa. 11 kmacc:
B 2 4. Y. 2. 3amayHuk A1 ydamuxcs o00I1e00pa3oBaTebHBIX YUPEKICHUN
(mpodmnbheIil ypoBens) / A.I'. Mopakosuy, JI.O. lenumesa, JI.W. 3BaBuu [u ap.],- M.
: Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekct : HemocpeACTBEHHBIH

3.2.2. /lonoJHUTEIbHBIE HCTOYHUKH

1. Bcepoccuiickue uHTepHeT-omummuanasl. - URL: https://online-olympiad.ru /
(mara obpamenusi: 12.07.2021). - TekcT: 27€KTPOHHBIN.

2. Enunas xomnexkuust 1udpoBeiX oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nata ooparmenus: 08.07.2021). - TeKCT: 37E€KTPOHHBIA.
3. Nudopmanmonnas cucrtema «EanmHOE OKHO IOCTymna K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mata ooOpamenus: 02.07.2021). - Tekcr:
ANEKTPOHHBIN.

4, Hayunas snekrponnas ouoimoteka (HOB). - URL: http://www.elibrary.ru
(mata obpamenus: 12.07.2021). - Tekct: 27E€KTPOHHBIH.

5. OTtkpeIThIid KOJUICK. Matemaruka. - URL: https://mathematics.ru / (mata
obpaienust: 08.06.2021). - TekcT: 2JI€KTPOHHBIMN.

6. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpammenus: 12.07.2021). - TekcT: 31eKTPOHHBIH.

7. CnpaBoyHMK  TO0  MaremMaTuke  Juisi  mkoiJpHWKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2021). -
TeKCT: 27IEKTPOHHBIN.

8. Cpennsis MaTeMaTU4ecKast UHTEPHET 1IKOJIA. - URL:
http://www.bymath.net / (nara o6pamenus: 12.07.2021). - TekcT: 31eKTPOHHBIH.

Q. OenepanbHbii  moptan  «Poccuiickoe  oOpazoBanme». -  URL:
http://www.edu.ru / (mata oopamienus: 02.07.2021). - TekcT: 3IeKTPOHHBIN.

10. @enepanbHblii LEHTP HUH(GOPMAIMOHHO-00pAa30BaTENIbHBIX PECYpPCOB. -

URL: http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKcT: 37EKTPOHHBI.
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4. KOHTPOJIb U OLIEHKA PE3VJIBTATOB OCBOEHUS
YUYEBHOWM JUCLHUATIIAHBI

KoHTpoib 1 o11eHKa pe3yIbTaTOB OCBOEHUS 00111e00pa30BaTENbHOMN AUCIIUILIAHBI
MareMaturka pacKkpbIBaeTCs yepe3 AUCIUILUIMHAPHBIE PE3yJIbTaThl, HAPaBICHHBIE HA
dbopmupoBaHue 00mKX U MPOodhecCUOHATBHBIX KOMIIETEHIIUN 0 pa3jiesiaM U TeMaM
coJiepkaHusl yueOHOro MaTepuana

DoH/bI OLIEHOYHBIX CPEACTB MO0 cnenuaabHOcTH 23.02.07 Texuuueckoe
00CITy>KUBaHUE U PEMOHT JIBUTATENICH, CUCTEM U arperatoB aBToMooOmien (6azoBoi

MIOJATOTOBKH)
Tabmuma
Ne paznena, TeMbl Konanl BapuaHTbl MeXTUCUMIUIMHAPHBIX 3a1aHUH
o0pa3oBaTesibHbBI
X pe3yJIbTaTOB
( OK, IIK)
Pazmen Ne 1 OK 01-07 3ananue 1. K ce30Hy 11eHa Ha 3UMHUE HIMHBI
Auredpa K 2.1 BbIpocia Ha 15 % u crout 5 750 pyOueii 3a 1 mTyky.
IloBTOpPEHME CKoJpK0 cTomI 1 KOMIUIEKT 3UMHUX IIWH 10
Kypca MOBBIIIEHHE IIEHBI?

MaTeMAaTHKH
OCHOBHOM IIKOJIbI

3ananue 2. B a1Byx kanuctpax Haxoaurcs 90 i
6ensunHa. Ecnu U3 nepBoil KaHUCTPHI IEPETUTH BO
BTOpy10 10% OeH3uHa, HaXOASIIETOCs B IEPBOI
KaHHUCTPE, TO B 00CHX KAHUCTPAX CTAHET MTOPOBHY.
CKonbKO TUTPOB OeH3MHA ObLIIO B KAX10i KaHUCTpE?

Tema [lensle,
paroHaIbHbIE U
JTpOOHBIC YHCTa;
3aja4u ¢ %o;
3a/1a4uu ¢
rpadu4ecKuM
MpeACTaBICHUEM

AHHBIX 3ananue 3. Ha rpaduke n3o0pakeHa 3aBUCUMOCTh

KpYTSIIEro MOMEHTa ABUTATENs OT Yncia 000POTOBB
MuHYTY. Ha ocu abcrimce OTKIIaqpIBaeTCs YMCIIO0
000pOTOB B MUHYTY, Ha OCH OPJAUHAT — KPYTAIIUN
MomeHT B H-M. CkopocTh aBTOMOOMIIS (B KM/4)
MPUOMKEHHO BeIpaxkaercs hopmysnoi v=0,03n, rme
N- ancio 060poToB nBUraTens B MUHYTY. C Kakoi
HAaMMEHBIICH CKOPOCTHIO JODKEH JIBUTATHCS
aBTOMOOMJIb, YTOOBI KPYTALINI MOMEHT ObLIT HE
Menble 75 H-M? OTBeT paiite B KUIOMETpax B Yac.
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800 1600 2400 3300  06/mun

3ananue 4. KoophuueHT moje3Horo IerlCTBHS
(KITX) HexoToporo nBUraTels OIPENENSIeTcs IO
I, -1
n=—-—-100%
dopmyne: [} ,roe Ty —
TemnepaTtypa HarpesaTens (B rpagycax
KenbBuHa), T, — TemnepaTtypa XonoguabHuKa (B
rpagycax KenbBuHa). Mpu Kakol

MHUHHMMaJIBHOU TeMIiiepaType HarpeBaress T1 KITZ{
aToro aBurarens Oyzaet He menbine 20%,eciu
Temreparypa xonoaumibauka T2 = 310 K? Otser
BbIpaszuTe B rpaaycax KenbBuna.

Paznea Ne 7 OK 01-07 3aganue 1. Pacceub Ha 2 yacTu eTaib MIIOCKOCTHIO

I'eomerpus K 2.1 ABCI, ecnu ona umeet ¢popMy mapaienenumnena
ABCDAI1BIC1D1 u noka3aTh, 4TO TOCTPOEHHOE

Tema IIpsimbie u CEUeHHE eCTh MapajlIeIorpaMM.

IJIOCKOCTH B

IIPOCTPAHCTBE

OK 01-07 3anganmue 1. Ha rpaduke nmokazaHo u3MeHeHHE

CKOPOCTH JIBUKEHUS aBTOMOOMIISL B 3aBUCUMOCTH OT
BpemeHH. Ha ocu aGciuce oTmeuaercst Bpemst
JIBIDKEHUS B yacax, Ha OCH OpAMHAT — CKOPOCTh B
Kujiomerpax B yac. CKOJIbKO 4acOB aBTOMOOMIIb

Tema JIBUTAJICS CO CKOPOCThIO HE MeHee 60 km/4?

IIpocreiimme

3aJauu B

KOOpAMHATaX

Pazmen Ne 2 OK 01-07 3ananue 1. [lo ocummiorpaMe onpenenuTs BUI U

OcHoBBI rapaMeTpbl CUTHAJIA (aMILTUTYLy, IEPUOJ, YaCTOTY)

TPUTOHOMETPHH Macmta6: Bpemenu — 1 kierka-0,2 Mc; HanpspKEHUS
- 1 knerka -2 BoJbTa

Tema ; .

TpuroHomeTpudec - = C1-567 @

Kue GyHKINU B : - ‘ J

MIPOU3BOJICTBEHHBI

X TIpoIeccax
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Paznmea Ne 4 OK 01-07 3ananue 1. TpeOyeTcst U3TOTOBHUTH MOJIOH IS

Hauana IIK 2.1 ciuBa otpaboraHHOro I'CM - OTKpHITYIO CBEpXY

MaTEMATHICCKOr KOpOOKY, BBIpE3as 10 yTilaM PaBHBIC KBAIPATHKH.

0 aHa/IM3a [IpssMOYTONBbHBIN JIMCT KECTU UMEET AUHY 64 cM U
mupuHy 40 cMm. KakoBbI 1OKHBI OBITH CTOPOHBI

Tema BBIPE3aeMbIX KBAJAPATUKOB, YTOOBI BMECTUMOCTh

IlpumeneHne 0//I0Ha ObLIa MAKCHMAIIBHOIA.

MIPOU3BOTHOM

GyHKIIUU B

TEXHOJOTHYECKHUX
3anganme 2. OropakuBarOT aBTOCTOSHKY

3aa4ax . 2
NMPSAMOYTOIBHOM (popMBbI TUIOIAABI0 2500 M?.
KakoBbI 107KHBI OBITH €€ pa3Mephl, 4TOOBI Ha 3a00p
YIIIJIO HAUMEHbIIIee KOJIMYECTBO MaTepuara.

Paznea Ne7 OK 01-07 3aganue 1. Ky30B TpakTOpHOro npuiena uMeer

I'eomeTpust IIK 2.1 YCEUEHHOW MUPAMUJIbI U pa3Mepbl: BBEPXY 3,5 M X
2,6 M, morm3y 2,9 m x 1,1 m. Haiigure BMecTUMOCTB,

Tema OObeEMBI U ecyu BbIcoTa rnpuiiena 1,2 M.

iouiaau

MOBEPXHOCTEH

FEOMETPUYECKUX 3aganue 2. 100 kyOnueckux CaHTUMETPOB Macia,

TEN B BBUIMTHIC HA TOBEPXHOCTH BOJIbI 00OPA30BAIIH IVICHKY

TEXHOJIOTUYECKUX B (hopme kpyra auamerpom 18 M. Onpenenuts

3a/ayax TOJIIUHY IJIEHKH.
3aganue 3. CKOIBKO MOKHO U3TOTOBUTH 0aKOB
pazMepamu 1,5%2*1 u3 Kycka kecTu pazMepoM
20*100M?( mpuIycKu Ha HIBBI COCTABIAIOT 2% OT
TIJTOIIAIM TTIOBEPXHOCTH OaKa)

Paznmen Ned OK 01-07 3ananue 1. Cuna Toka B IPOBOJHUKE MEHSIETCS CO

Hauana BpeMeHeM 110 3aKoHy |=2+3t2. Onpenennts, Kakoe

MaTeMaTH4eCKOr KOJIMYECTBO JIEKTPUUYECTBA TPOXOJAUT YEpe3

0 aHAJIU3a MOTIEPEYHOE CEeUeHUE MPOBOIHUKA 3a BpeMs OT 2 JI0
5 CeKyHJ.

Tema

IIpumeHeHue

nepBooOpa3Hoii B

MIPUKITAIHBIX

3aj1auax

Pasnea Nel OK 01-07 3ananue 1. [lepBoHauanbHas CTOMMOCTh

Auredpa K 2.1 o0opyaoBanus 1 npennpustus coctasiuser 100

Tema Kopau n
CTEIICHHU B
TEXHOJOTHYECKHUX
3aa4ax

TBIC. py0. IEPHOJ IKCILTyaTaiuu 000pyaoBaHus — 8
JIET. CPETHET0/IOBBIE TEMITBI POCTA
MIPOU3BOUTENBHOCTU TPY/JIa B OTPACIN COCTABISIOT
3 %. OnpeneanuTh BOCCTAHOBUTEIHHYIO CTOMMOCTD
OCHOBHBIX TTPOU3BOJICTBEHHBIX (JOHIIOB.
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Paznmea Ne3 OK 01-07 3apanme 1. CtoumMocTh 000py10BaHMS
DOYHKIUMA U UX K 2.1 aBToMactepckoi paBHa 500 Twic. p. U3BecTHO,
CBoOIicTBA yTo uepe3 10
JIET CTOMMOCTh 3TOr0 O0OPY/IOBaHUSI BCIIE/ICTBUE
Tema amoptmzanuu Oyzaer pasHa 200 Teic. p.Haiigure
[Ipumenenue MPOLIEHT €XKETrOTHONM aMOpTU3aLUMU 000PYyI0BaHUS.
CBOWCTB
MIOKa3aTEIbHOU
GyHKIIUU B
MPAKTUYECKUX
3aj1a4ax
Pazgea Nel OK 01-07 3ananue 1. Kakum 10KHO OBITH OTHOILIICHUE THAMETPA
Auredpa K 2.1 OCHOBaHMsS K BBICOTE 3aKpbITOM LWIMHIPUYECKOU
IUCTepHbI, 4YTOOBI MpU 3aJaHHOM o0BeMe Ha
Tema CsoiicTBa M3TOTOBJIEHUE LHMCTEPHBI IUIO KAK MOXHO MEHbILE
norapudmoB B marepuana’?
TEXHOJIOTHYECKUX
3a/1ayax
3aganue 2. OropaxxuBarOT aBTOCTOSHKY
IPAMOYTONBHOM (hopMBI Tomanso 2500 M2, KakoBsl
JOJIKHBI OBITH €€ pa3Mephl, YTOOBI Ha 3200p YIILIO
HaMMEHbIIIEe KOJIMYECTBO MaTepHraa.
Paznen NeS OK 01-07 3aganue 1. 3aganue 1. Ha ucnsiTaHue nocraBieHo
9JIeMEeHTbhI [IK 2.1 1000 oqHOTHUITHEIX ITOAIIMITHUKOB KaueHus; 3a 3000
KOMOMHATOPUKH, 4 otkazano 80 moamunHukoB. Tpedyercs
CTATUCTUKH H onpeneauTh p(t), q(t) npu t = 3000 y.
TeopuHu
BEPOSITHOCTEI.
Tema 3agaun
MaTeMaTU4eCKON
CTaTUCTUKH,
BEpPOSITHOCTH B
TEXHOJIOTHYECKUX
3aja4ax
Pasnen Ne6 OK 01-07 3aganue 1. Ha nsrorosnenue 27 neranei nepBbii
YpaBHeHus u aBTOCJIecCapb TPATUT Ha 6 YaCOB MEHBIIIE, YeEM
HepaBeHCTBA. BTOpOIaBTOCIECAph HA U3TOTOBICHUH 54 TaKUX Ke
neranei. 3BecTHO, UTO MepBbIA aBTOCIECaph3a 4ac
Tema nenaet Ha 3 jaeranu Oonblie, yeM BTopoid. CKOIBKO
Haxoxnenue JleTajiel B 4ac JieJlaeT BTOPOU aBTocCiIecaph?
HEU3BECTHOM
BEJIMYMHEI B
TEXHOJOTUYECKHUX 3ananme 2. [Tpu Temneparype 0°C BbIxsionHas
3a1auax2 TpyOa JIErKOBOTr0 aBTOMOOMIIs uMeeT JuHy lo = 3,25

MeTpoB. [Ipu Bo3pacTanuu temneparypsl
MIPOUCXOUT TEIUIOBOE PacCIIUpeHue TpyObl, U ero
JUIHA, BBIPAXKEHHAs1 B METPaX, MEHSETCS 10 3aKOHY:
It)=1lo-(1+a-t°), rnea=1,2-10°°C)* —
K03 (HULIMEHT TETI0BOr0 paclIupeHus, t° —
Temreparypa (B rpagycax Llenscus).[Ipu kakoit
TeMIieparype penbe yuimHuTes Ha 3 MMm? OTBet
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BbIpa3uTe B rpaaycax Llembcus.

3ananme 3. Ha A3C nepBblil HACOC HAIMOJIHSIET
eMKOCTb 3a 30 MUHYT, BTOpOM — 32 48 MHUHYT, a
TpeTuit —3a ldac 20 MuUHYT. 32 CKOJIBKO MUHYT
HaMOJIHAT EMKOCTh TPH Hacoca, paboTas
OJTHOBPEMEHHO?
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