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Metoauyeckue yka3aHus 1O BBIIOJTHEHUIO NPAaKTHUYECKHX 3aJaHUil B Impolecce
m3ydeHust ydeOHoW gucnmmumasl EH. 01 Maremaruka paspaboTaHsl B
cooTBeTCcTBUH ¢ paboueii mporpammoit EH. 01 Marematnka ¢ Henpl0 OKa3aHUS
METOJIMYECKOM MOMOIIM CTyJCHTaM KOJUIEAXa B XOJE€ HM3YUCHMS AWCIUILTHHEIL
JlaHHBIE METOAWYECKHE YKa3aHHS 110 BBIOJHEHUIO NPAKTHYECKUX 3aHATHH,
a/IpecoBaHbI CTYACHTAM U IPETIO1aBaTesIM KOJIeKa.

CocTaBHuTEIb:
Anucumona B.W. npenogaBatens MaTeMaTHUECKUX AUCUUTUIMH
OTI'ATIOY «CTapOoO0CKOJbCKHUI MEAArOTHYECKUN KOJIIIEIK.



COJEPKAHUE

BBEAEHUE

Crp.

Paspea 1. Anredpa
Tema 1.1. DneMeHTH TEOPUH MHOXKECTB

1.

[Ipaxtrdeckoe 3ansTre Nel Pemenne 3amad mo teme: «CrocoOsI
3aaHusi MHOXKeCTB. OTHOIICHHS MKy MHOXKECTBAMH U HX
n300payKeHne IpU TOMOITH Auarpamm Diniepa-BeHray

IIpaxTtrdeckoe 3ansaTue Ne2 Pemenue 3amad o teme: «Omnepaun
HaJl MHOXXECTBAaMU: IepeceyeHne, 00beIMHEHUE U BEIYUTAHHE
MHOYXECTB»

IIpaxkTudeckoe 3anarue Ne3 JlekapToBO YMHOKEHHUE MHOKECTB.
H300paxeHne 1eKkapToBa IMPOU3BEICHUS Ha KOOPIUHATHOM
TUIOCKOCTH.

11

Tema 1.2.TekcToBas 3a/1a4a ¥ poOIECC €€ PelICHUs

1.

IIpaktuueckoe 3anarue Ne4 Dtamnbl pelieHUs: TEKCTOBBIX 3a4a4
apuGMETHIECKIM CIIOcOOOM, M IPHUEMBI UX BHITIOHEHHS. PereHne
3aJ1a4 «Ha YaCTH», «Ha IBHIKEHHE.

14

Tema 1.3.BenuunHel 1 X U3MEpEHUE

1.

IIpakTryeckoe 3ansatue Ne5 Pemienne 3amad mo teme «Macca Tena
u e€ mmMepenne. CTaHAapTHBIC €IUHUIBI MACCHI, CBEJCHUS 00 MX
MPONCXOXACHUN. Bpems, ero CcBoHcTBa W  H3MEpEHHUE.
CraHmapTHeIE  €IWHHWIBI  BPEeMEHH, CBEACHHI 00  uX
TIPOMCXOXKICHUI.

16

Tema 1.4.CucTeMBI CUHCIICHHS

1.

[MpakTryeckoe 3anstue Ne6 Vcronp3oBaHue aropuTMoB
apupMeTHYeCKUX ACHCTBUI Ha/l MHOTO3HAYHBIMH YHCIIAMH B
JIECSITUMHOM CUCTEME CUUCIICHMUSL.

19

Tema 1.5.Pa3Butre mOHITHS O YHCIIE

1.

IpakTryeckoe 3anstue N7 JleiicTBUTEIHHBIC YUCTA H JCHCTBUSL
Hajx HUMU. HaxokieHne abCoMIOTHBIX U OTHOCUTEILHBIX
MOTPEIIHOCTEH.

21

Tema 1.6. MeTo1pI MATEMAaTHYECKOH CTATUCTHKH

1.

Ipakrrueckoe 3anstie Ne§ COOp u rpyNIUPOBKA CTATUCTHYECKUX
JaHHBIX. [IpencraBienne pe3yabTaToB HAOMIOICHNUI.

AHanu3 peaybHbBIX YHCIOBBIX JTaHHBIX, IPEICTABICHHBIX B BUIE
JIuarpamm, rpaukoB; aHAIN3 HHPOPMAILIUN CTATHCTHYECKOTO
XapakTepa

24




Pazgen 2. 'eomerpus
Tema 2.1.'eomeTprueckne GUrypsl Ha IIIOCKOCTH

1 [Ipaktnueckoe 3anartue Ne9 Pemenue mpocreiimmx 3amad | 28
IUIAaHUMETPHH. 3aa4¥ Ha OCTPOCHHUE TeOMETPHIECKUX QHUTYD.
Tema 2.2.'eomeTpudeckne Tena B IPOCTPAHCTBE
1. IIpaktryeckoe 3amstue NelO. M3o0paxkenme mpoctpaHcTBeHHBIX | 30

TeJI Ha IIOCKOCTH.
Haxoxnenne IIoIaaen MOBEPXHOCTEN " 00BEMOB
MIPOCTPAHCTBEHHBIX T€OMETPHUECKIX TEIl.




BBEJIEHUE

Metoandeckne yKa3aHHsI 10 BBHITOJHCHHIO TPAKTHUSCKUX 3aHATHH II0
yaebnoit mucnmmumue EH.01 Marematuka it crnenmamsHocTH  44.02.01
JomxkonpHOE 00pa3oBaHUe pa3paboTaHBl B COOTBETCTBHHU C paboyeil mporpaMMoit
yaebnoit qucunmumasl EH.01 Martemarnka.

Ha mnpakTtudeckne 3aHATHS CTYIOCHTOB II0 JAaHHOW JIUCIUIUIMHE IO
y49eOHOMY TTaHy OTBOIUTCS 28 4acOB ayIUTOPHBIX 3aHATHH.

OnHOIt U3 TMIaBHBIX 337124 TIOATOTOBKY CTYJICHTOB K Oyayllel npodeccun
SBIseTC  (OPMUPOBAHME NPAKTUYCCKUX YMCHHMH U HaBBIKOB. HacTosiiue
METOJMYCCKIE YKa3aHUS IO BBHITOJIHCHUIO TPAKTHUCCKUX 3aHATUI OPUEHTHPOBAHBI
Ha OCMBICTICHHE CTyAeHTaMU TeopeTndeckux 3HaHuil mo Yl EH.01 Marematuka u
0TpabOTKH X TP BHIITOJHCHUH MPAKTHYSCKUX 3aTaHUH.

Marepuanbsl, TpencTaBICHHBIE B COOpPHHKE, CO3JaHBI Ha OCHOBE
METOAMYCCKIX PEKOMEHAANNH IS IpernoaBareineil KoJule[pka 10 OpraHu3alud 1
MIPOBEICHUIO TAOOPAaTOPHBIX PabOT U MPAKTHUSCKUX 3aHATHHA ¢ 00yJarOIIUMUCS T10
MpoTpaMMaM CpPEeIHETo MPO(EeCCHOHATFHOTO 00pa30BaHHS.

MeTonmueckue yka3aHus BKIIOYAIOT pa3Aelsl: ainredpa u reoMeTpus

OBnazenne  oOmMMMH W NPO(ECCHOHANBHBIMH  KOMIIETCHIIMSIMHU
OIpe/iesseTCs YCIOBUSIMH, CO3AaHHBIMU AJ1s1 (JOPMHUPOBAHUS OIBITA NPAKTHYECKOM
JIeSITeTIbHOCTH CTY/ICHTOB.

MeTtoandeckue yKa3zaHHS CTPYKTYPHPOBAHBI Ha OCHOBE CIIEIYIOIIETO
aNropuTMa:

— Tema

— Lenb paboTsr

— Ilpumensiemoe o6opys0BaHHE

— 3apmaHue A1 NOATOTOBKHU K MPAKTHUECKOMY 3aHATHIO
— [Ilnan 3ansTud

— VYKazaHus 10 COCTaBJICHUIO OTYETa

— KonTtpoasHabIe BOPOCH

— Kpurepuu ouenku

— VYueOHas u crienagbHast JUTEpaTypa.



METOJUYECKHUE YKA3AHUSA 11O BBIIIOJIHEHHUIO
MMPAKTUYECKHAX 3AHATHAN

Pazgen 1 Anredpa
Tema 1.1. D1eMeHTHI TEOPUH MHOXKECTB

IIpakTnueckoe 3ansaTue Nel

Tema: Pemenne 3amau no teme: «CrocoObl 3amaHusi MHOXeCTB. OTHOIICHMS
MEK1y MHOKECTBAMH U MX N300pakeHHe NpH MOMOIIN [uarpamMm Diniepa-Bennay
Heanb: cnocoObcTBOBaTh OTPabOTKE TEOPETUUECKOTO MaTepHaia IpU BBIOJIHEHUN
MPaKTUYECKUX 3aJaHuM.

IIpumensiemoe odopynoBanue: yueOHHK 1o maremaruke asrop JLII. Croiinoga,
TeTpajax, TECTOBBIC 3aJaHUs, KOMIIBIOTED, IPOEKTOP, MHTEPAKTUBHAS JOCKA.
3anaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

noarotoButh Temy: «[loHATHe MHOXecTBa. CrocoObl 3aJaHUs MHOXECTB.
OTHOLIEHUSI MEXIYy MHOXXECTBAMH M HMX H300paKCHHE ITPH NOMOIIM JHarpamMM
Oiinepa-Benna»

Il1an 3ansaTHs
1.YcrHbIi ompoc.
2.BrinosiHeHNE MUCHbMEHHBIX 3aJaHUl.
3.BuInoiHEHHE TECTOBBIX 3aJaHUM.

Yemuvie ynpaosicnenus
1. Jaubr mHOXecTBa: P={X|X €N, x<12 u x — HeuérHoe uucio}, Q={x|xe N,
x<16 u x — menurcs Ha 3}. [lepeuncnure 37€MEHTHI TaHHBIX MHOXECTB.

2. A — MHOXECTBO CTYACHTOB MNEAAroru4eCckoro. KoOJUICIKa, B — mHOXecTBO
JACBYLICK B HéM, C— MHOXECTBO CTYACHTOB BTOPOI'0 Kypca. B kaxoMm oTHOIICHUH
HaXoaiATCA JaHHBIC MHOXXCCTBA!

3.U3 kakux umcen Oyayt cocrosith: A, B, C, ecin: A={x| xeN, I<x<5}, B={y|
YEZ,0<y<4},C={y|]ye N,3<y<6}.

4. HazoBuTe B KaKOM OTHOINEHUH OynyT HaxoauThcs MHOXecTBa M, N, K, ecnm:
M: «ueThIpEXyroabHuK», N: «IpsiMoyroJbHUKY», K: «Tpanerus».

Ynpaocnenus ons saxpennenus:
1. A — MHOXECTBO CTYAEHTOB IIElarOTHYECKOT0 KOJule[ka, B — MHOXecTBO
neymek B HEM, C — MHOXECTBO OTIMYHHMKOB 3TOro Koyulemxka. V3zobpasure
MHOxecTBa A,B,C mpu nomomu quarpamMm Oiinepa -BenHa.
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2. HM3o00pasure Ha KOOPAMHATHOW IPSIMON 3JIEeMEHTHl MHOXecTB X 1 Y, ecian X
={Xx€R, x<2}, Y={yly€R, -I<y<3}.

3. M3obOpasute ¢ MOMOIIBIO KPYyroB Jiiepa OTHOLICHUS MEXIY MHOXKECTBAMH A,
B, C, ecnim A: «TpeyronpHHK», B: «IpAMOYTONBHBIA TpeyroibHUK», C:
«paBHOOEIPEHHBIH TPEYTOIBHUKY.

TecToBbIe 321aHNUA 1O TEMe:
«llonamue mnodcecmea, cnocooObvl 3a0aHUsL, OMHOULIEHUA).

Bapwuanr - |
B kaxI0M 3a/laHMM YCTaHOBUTE BEpPHBIH OTBET M3 YMCIIA TPEIUIOKEeHHBIX: A), b),
B).
1. 2eZ

A) -2 — HaTypaIbHOE YHUCIIO;
B) -2 — nienmoe uucio;
B) -2 — He MPUHAUIEKUT MHOXKECTBY LIEJIBIX YHCEI.

2. A={x/x € N, 1<x<5}
A) A={2 3,4},
B)A={1,2, 34,5}
B) A={1, 5}.
3. A=B
A)A C B;
B)B C A;
B)AcCc B uBCA.
4, IMoaMHOXecTBa MHOXKECTBA A = {mM, n}:
A) {m}, {n};
b) 0, A, {m}, {n};
B)A, O
5. B kakoM OTHOIIEHNH HaXOJsATCs MHOXecTBa A u B, eciu:
A — paBHOCTOPOHHHE TPEYTOIBHUKH, B — paBHOOEApEHHBIE TPEYTONbHHUKH.
A) A B b) B)
A B B A
Bapwuasr - |1
B kax70M 3ajaHnK yCTaHOBHUTE BEPHBII OTBET M3 YMCIIA NPEJUIOKEHHBIX A), b),
B).
1. 3¢ N

A) -3 — He 11€110€ YHCIIO;
B) -3 — He HaTypasibHOE YHCIIO;



B) -3 — HarypanbHOE 4unciIo.
2. A=1{2,-101}
A)A={x/x € Z, -2<x<1};
B) A={x/x € N, -3<x<2};
B)A={x/x € Z, -2<x<1}.

3. X={2,4,6}uY={6,4,2}
A) X1 'Y nepecekaroTcs
BpXcCY
B)X=Y
4, IMoamuoxectBa mHOKecTBa A = {f, k}:
A) {f} {k};
b) 0, A, {f}, {k};
B)A, O
5. B KakoM OTHOIIEHUH HaXOJATCs MHOXeCTBAa A u B, eciu:
A — paBHOGEIpEHHBIE TPEYTOJIbHUKH, B — IPSIMOYTOJIBHBIE TPEYTOIBHUKH.
A) B b) B)

Konumponwusie eéonpocwi
1. Ilepeuncnnte cIOCOOBI 3a1aHUSI MHOXKECTB, IIPUBEANTE IIPUMEPHI
2. HaszoBure OTHOIIEHMS MEXIy MHOXKECTBaMH M H300pasuTe MX NPH MOMOIIN
Jnuarpamm Oinepa-Benna.
Kpumepuu oyenku

OueHka «omauuHo» BBICTABISIETCS 3a pabOTy, B KOTOPOH MOJHO H
rpaMOTHO CTYACHT TMPUMCEHACT TeOpeTH‘IeCKI/Iﬁ Marepuajl MOpH BbINIOJIHECHUN
MPaKTUYECKUX 3aJaHuM.

Or1eHKa «X0pouioy» BHICTABISETCS 32 PabOTy, B KOTOPOH CTYIEHT ONEPHPYET
TCOPETUICCKUM MaTepualiom, MIPUBOJIUT IIPUMEPBHI, TOATBEPKAAIOIINEC
TCOPETUIYCCKUE TIOJIOKECHUA, OJHAKO, JOIYCKA€T MNPHU O3TOM HE3HAYUTCIIBHBLIC
HETOYHOCTH.

OueHKa «ydoenemeopumensnoy BHICTaBISIETCS 3a paboTy, KOTOpast B 00IemM
IUIaHE COOTBETCTBYET TpeOOBaHMAM K JaHHOMY Buay pabor. OTCyTCTBYIOT
CaMOCTOSATENLHOCTh CYK/ICHHM, YETKNE BBIBOJIBI, YOSAUTEIbHbBIE IPUMEPEI.

OueHka «Heydos1emeopumenbioy BHICTABISIETCS 3a PabOTy, KOTOpas He
COOTBETCTBYET TpeOOBaHMAM K JaHHOMY Buay pabor. B Heil orcyrcTByer



NMOHUMAHUE TCOPETHUUCCKOI0 Marepuajia, HapylUICHbI Tpe60BaHI/I$I K COCTaBJICHUIO
0T4YECTa, HCT CaAMOCTOATCIBHOCTH B BBICKA3bIBAHUAX.

Y4eOHast U cienuaabLHAs JUTEpPaTypa

1. Croiinosa JL.II. TeopeTnyeckne OCHOBBI HA4aJbHOTO Kypca MaTeMaTHKH: y4eO.
nocobue sl CTyI.yupexaeHuii cpen. npod. oopazosanus / JLII. CroiinoBa. — M.:
Wznatensckuit neHTp «Akagemus» 2017. — 272c.

2. AwmatoBa ['"M. Matemarnka. YHOpakHEHUs W 3aqaud: ydeOHOe mocoOue s
CTYJICHTOB BBICII. T1eJl. yueOHbIX 3aBenenuit / .M. AmatoBa, M.A. AmaroB. — M.:
Wznatensckuii ieHTp «Akaaemusi», 2016. — 332c¢.

3. http://www.ru.wikipedia.org

4. http://www.math.ru/

IIpakTnueckoe 3ansaTne Ne2

Tema: Pemenne 3amau mo teme: «Omnepanyu HaJ MHOXXECTBAMH: IEpEcEUCHUE,
O6’I)C[[I/IH€HI/I€ 1 BbIYUTAHHUEC MHOXCECTB»

Hean: chopMUpOBaTE YMEHHE BBINOJNHATH ONEPANUU HAJ MHOXKCCTBAMH:
nepeceycHue, O61)€}11/IHCHI/IC X BBIYUTAHUC MHOKCCTB, ACJIaTh BBIBOJIBI.
IIpumensiemoe odopynoBanme: yueOHHK 1o Maremaruke aBrop JLII. Croiinona,
TETpajy, KOMIBIOTED, IPOEKTOP, HHTEPAKTUBHAS JIOCKA.

3anaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO!

M3Y4YUTh COJCP)KaHHE TEOPETHUECKOr0 Marepuala, IIOATOTOBHTh CBOWCTBA
onepaluii HaJ MHOKECTBAMH.

Ilnan 3ansaTus
1.0mpoc TeopeTHuecKoro MaTepuaia.
2.BrInonHenne MUCbEMEHHBIX 3aaHuid.

1. Janbl MHOXecTBa: A={x|x€R, [ <x< 6},

B={x| x€R, -1 <x< 3}, C={x|x € R, 2<X<5}.

YKakuTe XapaKTepHCTHYECKOE CBOICTBO 31eMeHTOB MHOXecTBa: a) AnByC,
6)A\(BNC).

2. P — MHOXECTBO ydJammxcsi kiacca, Q — MHOXECTBO JCBOYEK B HEM, S —
MHOXECTBO CIIOPTCMEHOB B 3TOM Kiacce. M3o0pasure mHOkecTBa P, S, Q, mpu
TTOMOIITH KpyToB Diiepa

3. Haiinute nepeceuenne W oObennHeHHEe MHOXKeCTB X={x| X€R, -3<x<3},
Y={y|yeR, -1<y<2}.

4. UsBectHO, 4T0 K — MHOKECTBO MaJIbYMKOB Kilacca, Z — MHOXKECTBO YYaIIUXCs
KJ1acca, 3aHMMAIOIUXCS B KPYXKKe 110 pucoBaHuto. Chopmyupyiite yciaoBus, mpu
KoTophIX: a) K N z=0; 0) K N z=K.


http://www.ru.wikipedia.org/
http://www.math.ru/

5. IlpomutocTpupyHTe C MOMOIIBIO KPYToB Diiepa BhICKa3bIBaHU:

a) HM OJWH MapajuiesIorpaMM He SIBIISIETCS TPpalenuei;

0) mr000ii KBagpaT ABISETCS POMOOM.

6. VYkaxure XapaKTepUCTHYECKOE CBOWCTBO 3eMeHTOB MHOKecTBa X=A\(B|J C),
ecmn A={x| x eR, x>0}, B={x| x€R, 17<x25}, C={x| x €R, x>23}.

7. IpowmmtocTpupyiite IUCTPUOYTHBHBIN 3aKOH OOBEIUHEHHS OTHOCHTENHHO
nepeceueHust Mpy NOMOIH Juarpamm Oilnepa-Benna.

Konmponwsnsie sonpocut
1. [Haiite ompenmeneHue oOmepanusM HaJ  MHOXKECTBAMH:  IIEpECCUCHHE,
00BEANHEHNE U BBIYUTAHIE MHOKECTB, IPUBEANTE IPUMEPHI
3. Tlepeuncnure OCHOBHBIE 3aKOHBI OIIEPALIMI HaJl MHOXXECTBAMHU.

Kpumepuu oyenku
OueHKa «omau4H0» BBICTABISIETCS 3a pPabOTy, B KOTOPOH MOJHO U
T'paMOTHO CTYACHT MPUMECHACT TeOpeTI/I‘IeCKHﬁ Martepual Ipyu BBINOJHCHUU
MPaKTUYECKUX 3aJaHuM.

Or1eHKa «X0pouioy BBICTaBIIAETCS 32 PabOTy, B KOTOPOH CTYJIEHT ONEepHpYeT
TCOPCTUICCKUM MaTepuaiom, PpUBOJIUT MIPpUMEPHI, TMOATBEPKAAIOIINEC
TEOpETHYECKHE IOJIOKEHUS, OJHAKO, JONMyCKaeT IpH 3TOM HE3HAUUTENbHBIE
HETOYHOCTH.

OueHKa «ydoenemeopumensHnoy BEICTaBISIETCS 3a paboTy, KOTOpas B 00IeM
IUIaHE COOTBETCTBYET TpPEOOBAaHUSIM K JaHHOMY Buay paboT. OTCyTCTBYIOT:
CaMOCTOSATENILHOCTh CYKACHH, YETKNE BBIBO/IBI, YOSIUTEIbHBIE IPUMEPEI.

OueHka «Heydos1emeopumenbioy BHICTABISETCS 3a PabOTy, KOTOpas He
COOTBETCTBYET TPEOOBaHMAM K IaHHOMY Buay pabor. B Hell orcyrcTtByer
MIOHUMaHHE TEOPETHYECKOr0 MaTepHana, HapyIleHsl TpeOOBaHMSA K COCTABJICHUIO
OTUCTa, HCT CaMOCTOATCIbHOCTHU B BbICKA3bIBAHUAX.

YueOnasi u cienuajbHas JUTEpPaTypa

3. Croiunosa JL.II. TeopeTnyeckre OCHOBBI HAYAIHHOIO Kypca MaTeMaTHKH: y4eO.
nocoOue s CTy.yIpekaeHuid cpen. npod. oopazosanus / JLII. CroiinoBa. — M.
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

4. Awmaropa ['M. Maremaruka. YmpaXHEHUs W 3aaqd: y4eOHOe mocooOwe Jyis
CTYZICHTOB BBICII. Iiefl. Y4eOHbIX 3aBeneHuit / [ .M. AmaroBa, M.A. AmaTtoB. — M.:
Wznatensckuii neHTp «Akagemus», 2016. — 332c.

3. http://www.ru.wikipedia.org

4. http://www.math.ru/
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IIpakTHuyeckoe 3anaTHe Ne3.

Tema: JlekapToBo  yMHOXXEHHE MHOXecTB. M3o0pakeHWe  JeKapToBa
MPOU3BEACHHS Ha KOOPJUHATHON IIIOCKOCTH.

Heab: chopmMupoBaTh yMEHHE BBINOJIHATH JEKAPTOBO YMHOXXEHHE MHOXECTB U
M300pakeHNe IEKapTOBO IPON3BEICHNE Ha KOOPANHATHOM IIIOCKOCTH.
Ipumensiemoe odopyaoBanme: ydeOHHK Mo maremaruke aBrop JL.II. Croitnona,
TETpajJy, TECTOBBIC 3aJaHUsL.

3amanue 1151 NOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!

M3y4YUTh COJEPKAHUE TEOPETHYECKOT0 MaTepHuana, IOBTOPUTH IOHATHS
«KOOPJIMHATHAS IIOCKOCTBY, «KOOPIMHATHI TOUEKY.

Il1an 3ansaTHs
1.IToBTOpEHHE TEOPETUIECCKOTO MaTepHaa.
2.BrInonHeHne MICbEMEHHBIX 3aJJaHui.
3.BuinoiHEHHE TECTOBBIX 3aJaHUM.

1. U3 kakux map yucen 6yzaer coctoats: A X B, A x C, ecnu:

A={xX| XeN, I<x<5}, B={y|yeZ,0<y<4},

C={ylye N,3<y<6}.

2. H300pa3ute Ha KOOPAMHATHOI MJIOCKOCTH AJIEMEHTHI IEKapTOBA IPOU3BEICHHS
MHOKECTB X B Y, eCIIH.

A) X ={x]x€Z, -2<x22}, Y={ylyeR, -I<y<3}.

b) X={x|x€R, -3<x<3}, Y={y|yeR, -1=<y<2}.

TecToBBIE 3a0aHUA
Tema «/[exapmoeo ymnoorcenue muodxicecme
Bapuanr - |
B kaxxnoMm 3agaHUM YCTaHOBHUTE BEPHBIM OTBET M3 YHCIA MPEIOXKEeHHBIX: A), b),
B))

1.Kaxkas u3 3anuceit iBIsieTCSI BEpHOU?

A)(x;y) E AXB & xeEBuy€eA;
B)(x;y) € AXB < x€AuyeB;
B)(x;y) € AXB < x€Auy€eA.

2.Kakoe MHOXECTBO SBJISIETCSI JEKapTOBBIM IPOHM3BEICHUEM MHOXecTB A u B,
ecmA={a;B}, B={1;2}

A) A X B={(a; 1), (a; 2), (8; 1), (8:2)};

B) A x B={(1;2),(2; a), (1, B), (2;8)};

B) A x B ={(a; a), (8; B), (15 1), (2,2)}.
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3. Anst mo0bIX MHOXKeCTB A, B, C BepHO paBeHCTBO:
A)(AUB)XC=AXC) N BxC);

B)A X B=B X A;

B)A X B # B X A.

4.XapaKTepuCTHIECKOE CBOMCTBO 3JIEMEHTOB JIEKapTOBa MIPOU3BEICHUS MHOXKECTB
A u B umeeT BuJ OTpe3KOB, MapauienbHEIX ocl OX:
A)A={-10;1;2}, B={2;3};

b) A=[-1;2], B=1{2:3};
B) A =1[-1;2], B=[2;3].
5.27eMeHThl JeKapToBa Mpou3BelcHUsS MHOXeCTB A = R u B = [-1;2] Ha

KOOPJMHATHOHN IJIOCKOCTH UMEIOT BUJ:
A) nosnocsl, napayensHoil ocu OX;
B) otpeskos, napaenbHbix ocu OV
B) npsiMmoyronbHUKa.

Bapuasnr - 11

B xax1oM 3alaHHM yCTaHOBMTE BEpHBIH OTBET M3 YMCIA MPEUIOKEHHBIX: A), b),
B),

1.Kakas u3 3anuceit IBIsIeTCSI BEpHOU?

A)(x;y) E AXB <& xeEBuy€eA;
B)(x;y) € AXB << x€Auy€eB;
B)(x;y) € AXB < x€Auny€eA.

2.Kakoe MHOECTBO SIBJIITCS JEKapTOBHIM IPOM3BEAECHHEM MHOXecTB A u B,
ecimA={1;2}, B={a;B}

A) A X B={(a; 1), (a; 2), (8; 1), (B;2)};

B) A X B ={(1; a), (2; a), (1; B), (2;B)};

B) A x B = {(a; a), (8; B), (15 1), (2;2)}.

3.y moOBIX MHOXKECTB A, B, C BepHO paBeHCTBO:
A)(AUB)XC=(AXC N BXxC);

B)A X B=B X A;

B)(AXB)xXxC# AX (B.xC)

4. XapakTepuCcTHIeCKOe CBOICTBO 3JIEMEHTOB JIEKapTOBA MMPONU3BEICHNS MHOXKECTB
A u B nmeeTt B 0Tpe3KoB, MapajuienbHeIX ocu OV

A)A={-1;0:1;2}, B={23 };

b) A=[-1:2], B={2:3};
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B) A=[-1;2], B=[2:3].

5.0meMeHTH leKapToBa mpom3BeneHHss MHoxectB A = [152] w B = R =Ha
KOOPAWHATHOM TUIOCKOCTH UMEIOT BH/I:

A) monocsl, mapamiensHoit ocu OV

B) otpeskos, napamiensHbx ocu OV

B) npsiMmoyronbHUKa.

Konmponwsnsie sonpocut
1. Jlaiire onpeneneHue AEKapTOBY MPOU3BEIACHUIO JIBYX MHOXECTB, ## MHOXKECTB.
[epeuncnure crocoObl 3a1aHKs JeKapTOBa MPOM3BEICHUS MHOXKECTB, PHBEANTE
HpUMEpBHI.
2. OxapakTepusyiite H300paXeHHE Ha KOOPAWHATHOM IUIOCKOCTH 3JIEMEHTOB
JIEKapTOBa IPON3BEACHHUS MHOXKECTB X U Y, pacCMOTPEB pa3INIHbIE CITydaH.

Kpumepuu oyenku
OneHka «omauyHo» BBICTABIIETCS 3a paboTy, B KOTOPOHW IIOMHO U
TPaMOTHO CTYICHT TPHUMEHACT TEOPSTHUECKHA MaTepHajd TPH BHIOJIHCHUH
MPaKTUYECKUX 3aJaHul.

O1eHKa «Xopouto» BHICTABIAETCS 32 paboTy, B KOTOPOIl CTYy/IEHT OllepUpyeT
TCOPCTUICCKUM MaTepuaiom, IPpUBOJIUT MIPpUMEPHI, TMOATBEPKAAIOIINEC
TEOPETUYCCKHUE IOJIOKCHUS, OJHAKO, JOMyCKAeT MPH 3TOM HE3HAYHUTEIILHBIC
HETOYHOCTH.

OrneHka «y0oenemeopumenvHo» BbICTABISETCS 32 paboTy, KOTOpas B 00IIeM
IUIAHE COOTBETCTBYET TpPeOOBaHUAM K TaHHOMY BHAY pabdor. OTCYTCTBYIOT
CaMOCTOSITEIFHOCTD CY>KJICHHM, YSTKHIE BBIBOJIBI, YOS TUTEIHHBIC TPUMEPEI.

O1neHKa «Heydos1emeopumenbHo» BEICTABIACTCS 3a paboTy, KoTopas HE
COOTBETCTBYET TpeOOBaHUAM K JIaHHOMY BHIY paboT. B Helt orcyrcTByer
MOHUMAaHHE TEOPETHYECKOT0 MaTeprana, HapyIIeHBl TpeOOBaHHUS K COCTABJICHUIO
0TYeTa, HET CAMOCTOSITEIIPHOCTH B BBICKA3bIBAaHHSIX.

YueOnasi u cienuajbHas JUTEpPaTypa

1. Crotinosa JLII. TeopeTndeckrie OCHOBBI HAYAIBHOTO Kypca MaTEMAaTHKH: y4ae0.
nmocodue A CTyA.yupexaeHuid cpea. npod. odpazosanus / JLII. CroitnoBa. — M.:
M3narensckuit eHTp «Akamemus» 2017. — 272c.

2. AwmatoBa M. Martemarnka. YHOpakHEHUs W 3ajJadu: ydeOHOe mocoOue st
CTYZICHTOB BBICII. Iiefl. Y4eOHbIX 3aBeneHuit / [ .M. AmaroBa, M.A. AmatoB. — M.:
Wznatensckuii neHTp «Akagemus», 2016. — 332c.

3. http://www.ru.wikipedia.org

4. http://www.math.ru/

Tema 1.2.TexcToBas 3a/1a4a ¥ MPOIIECC €€ PEIICHHS
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IIpakTuyeckoe 3anaTue Ned

Tema: «OTtampl pemieHHs TEKCTOBBIX 3a/lad apHU(PMETHIECKAM CIOCO0OM, U
MPUEMBI UX BBIIOJIHEHNUS. Pelenne 3a1ad «Ha 9acTn», «Ha IBHKCHUC» ».

Heab: 3aKkpenuTh 3Tambl pEIICHWE TEKCTOBBIX 3a/1a4 PAa3IMYHBIMH METOAAMH H
criocobamu.

Ipumensiemoe oGopynoBanue: CroiimoBa JL.II. Teopernmueckue OCHOBHI
HayallbHOTO Kypca MaTeMaTHKH: y4e0. MocoOue Il CTYA.yupeKaeHui cpel. npod.
obpazoBanus / JLII. CroiioBa. — M.: U3natensckuii nieHTp «Akanemus» 2017, —
272c.

[K, nHTEepaKkTUBHAS TOCKa, IPOEKTOP, OAHK 3JEKTPOHHBIX MTPE3ECHTALHH.

3amanue 1151 NOATOTOBKH K MPAKTHYECKOMY 3aHSITHIO!

MOBTOPUTH MaTepHai Jekuuu «CTpyKTypa TeKCTOBOH 3afa4uu. MeTop! U criocoOb!
pELICHHUs TEKCTOBBIX 3a4a4. DTallbl PEHICHHS U IPUEMBI UX BBIITOTHEHHS.

IInan 3ansTus

I.OTpaboTka TeOpeTHUECKOT0 MaTepraa 1o JaHHoi Teme. Bompocst:
- JlaiiTe onpenenaeHue TEKCTOBOM 3a1aye.
- KaxoBa cTpykTypa TekcToBO#t 3a1aun’?
- B kakoii popme MokeT popMyarpoBaThcs TpeboBaHue?
- HazoBuTe 0OCHOBHBIE METOBI PELICHNUS 3a/1a4.
- [lepeuncnure sTamns! peleHus 3a1ad apuGMETHIECKUM CIIOCOOOM.
- Kakune nmpué€mbl MOTYT OBITh UCIIOJI30BaHbI HA KaX/IOM JTalle PElIeHNUs 3a1auu.
- Uro mpeacTasnseT co00i MOJETUPOBaHNE TEKCTOBOH 3a1a4un?

I1. OTpaboTKa MPaKTUIECKOTO MaTepHaa.
1.BemonHeHne ynpaxaeHui mo yueoHuky Croitmosa JL.II. Maremaruka ctp. 117
yrp.1(a), 2, 3, 4, 5(a), ctp. 120 ymp. 3(a), ctp. 134 ymp2(a)
2.Pemenue 3axa4 Ha yactu cTp.138 ymp. 4(a), 5(a), 6(B).
3.Pemenue 3amaq Ha qBMkeHHe cTp. 150 ymp. 3-6(a)

Yka3aHusi 10 COCTABJIEHHIO OTYETA: CTYJCHTHI CIAIOT BHINOJHEHHBIE TUCBMEHHO
B TETPa/I YIPaKHEHUSL.

Konmponwsnsie sonpoceot:
1. Oxapakrepu3yiiTe pa3Hble COCOOBI PEUICHNUS 3a/1a4.
2. Ilepeuncnure 3Tanbl peHICHUS 3329 aPH(PMETHIECKAM CIIOCOOOM W TIPHEMBI HIX
BBITIOJTHEHHS
3.Pemnre 3amauy pazin4HBIME crnoco0aMu (apudMeTHYecKHM, anreOpandecKum,
NPaKTHIECKUM U rpadUuecKuM)
«Pwibax notiman 10 peio. U3 nux 3 newa, 4 oxyus, ocmanvuvie wyku. CKOIbKO WyK
noumarn peloax? »
4.Ha3zoBute pasHble (hOPMBI 3aIMCH pEIIeHUS 3a1a4.
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Kpumepuu oyenku:

OueHka «omauuHo» CTaBUTCS, €CIH CTYACHT MMeeT ITyOOKHe 3HaHUS 110
JaHHOM TeMe, CBOOOJHO BBINONHIET 3aJaHUs pPa3IMYHOTO XapakTepa, YETKO
BJIaICeT PA3IMIHBIMU METOAAMH U CIIOCOOAMH PELICHUS 3a1ad.

OueHKa «Xopouto» CTABUTCA, €CIM CTYACHT OOHAapYKMBAcT XOpoIlee
3HAaHHE TEOPETUYECKOr0 MaTrepuaia, HO JOMyCKaeT EAWHHYHbIC OIIMOKH NpHU
pELICHNH 3a/1a4.

OueHKa «y0061emeoOpUmMenbHO» CTAaBUTCS, €CIH CTYAGHT HUMEeT
MOBEPXHOCTHBIE 3HAaHHA 110 TEME, JIOIYCKaeT 3HAYNUTEJIbHOE KOJIMYECTBO OIMINOOK
NP pelIeHUH U 0(OPMIICHHH 33/1a4.

OueHka  «Hey0O61€MEOpUMENbHO»  CTABUTCS,  €CIAM  CTYACHT
OoOHapy)XMBaeT HE3HaHUE OOJIBIEH YacTH TEOPETHYECKOro MaTepHaia, KOTOpoe
BJICYET OOJIBIIOE KOJMYECTBO ONMIMOOK IIPH BHIITOJHEHUH PAKTUIECKUX 3aJaHUH.

Y4eOHast U cieuaIbLHASA JUTEpPaTypa

1. Croiinosa JL.II. TeopeTndyeckne OCHOBH HA4aJbHOTO Kypca MaTeMaTHKH: y4eO.
nocoOue s CTyI.yIpekaeHuii cpen. mpod. odpazosanms / JLII. Croiinoa. — M.
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. AwmatoBa M., AMatoB M.A. Maremarnka. YrpakHeHHs U 3a/la4yd: yaeOHOe
nocodue IS CTY/AEHTOB BBICHIMX IEJarOTHYECKHX Y4UeOHBIX 3aBefieHHMd — M.:
W3natenbckuil neHTp «Akagemusi», 2016

3. http://www.math.ru/

Tema 1.3.BenuunHel 1 X U3MEpEHUE
[pakTuyeckoe 3anaTHE No5.

Tema: Pemenue 3amau no teme «Macca Tena u e€ usmepenue. CraHaapTHbIE
€JIMHMIIBI MAacChl, CBEJEHUS 00 HMX MPOMCXOXKJIECHUH. Bpems, ero cBoWcTBa M
n3Mmepenue. CTaHIapTHBIE eIUHUIBI BPEMEHH, CBEJIEHUS 00 MX MPOUCXOXKIECHUN.
Hean: crmocoO6cTBOBaTh (HOPMUPOBAHHMIO YMEHHH peIiaTh 3aJadydl [0 TeMe
«BenuuuHbD)
IIpumensiemoe oGopynoBanue: CroitmoBa JLII. TeopeTuueckue OCHOBBI
HAYaJILHOTO Kypca MaTeMaTHKH: yuel. mocoOure sl CTyI. yUpexKIeHui cpe. mpod.
obOpazoBanms, I[IK, wWHTepakTHUBHAas JOCKa, MPOCKTOp, OaHK 3JICKTPOHHBIX
Mpe3eHTALH.
3agaHue A/ NOATOTOBKH K NPAKTHYECKOMY 3aHATHIO!
THIaTeNbHAs TpopabdoTka Martepuana Jekiuu «[IoHATHE BENMWYHMHBI H  ee
n3mepenust. JleiicTBust ¢ BenmunHamu. J{nnHa orpeska. [Tnomane urypsl. O6bém
Tenay.
Ilian 3aHaTHA

|.9xcnpecc-onpoc

1. Yro Ha3bIBaETCS BETUUUHON?
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Ha3zoBute BuabI BETHUYUH.

UYro 3HAYUT U3MEPHUTH BETHINHY?

CdopmynupyiiTe onpeaeneHie YNCICHHOTO 3HAYCHNUSI BEININHBI.
Kakne nelicTBus ¢ BeIMINHAMHI MOYKHO BBIITOJHATH?
[lepeuncnure cBoiCTBa NEHCTBUN C BEIUYMHAMM.

oakwmn

1.OTpaboTka TeOpETHIECKOTO MaTepHraa 1o JaHHOi TeMe. OTBEThTE Ha BOIPOCHI.
1.YT0 NOHUMAIOT NOJ AJIMHOM OTpe3Ka.

2. Kak mpoucxoauT U3MepeHue JUIHHBL.

3. HazoBure cTaHAapTHBIE €MHULIBI JTHHBI, CBEACHUS 00 UX MPOUCXOK/ICHHH.

4. Jlalite onpenesieHue miomaan Gpuryps

5. HazoBute ocHOBHBIE (hOPMYIIBI H3MEPEHUS IIIOIIA/IH.

5. Enuanner miomany. [IpuBeanTe npuMepsl NCTIONB30BAHHUS MX B MOBCETHEBHON
KHU3HU.

CmanoapmHvie eOuHUYbL MACCHL, CB8EOEHUsL 00 UX NPOUCXOHCOCHUU
(coobwerue, npesenmayus).

1 T=1000 xr 1 xr=1000T
1 r=1000 mr 1 =100 kr
1 xr=0,001T 1r=0,001 xr
1 Mmr=0,0011 1xr=0,01 11

1 xr = 1000000 mr 1 mr=0,000001 xr

Kaxoe na Baw 6327150 onpedenenue 8pemenu a61semcs Haubonee mouHuim?
Bpewms — 310 onpenenéHHOCTh OBITHS, XapaKTePU3YIOIIAS €T0 C TOUKH 3PCHHUS
JUTATEIIEHOCTH U TIOCIIEAOBATEIIEHOCTH CMEHBI COCTOSTHHSL.

Bpems — 310 o1Ha M3 caMBIX OONBIINX 3arafiok Ha cBeTe. BOT Ui HEKOTOpPEIE U3
MPECTABICHUH O BpeMeHH, BRIPaOOTaHHOE Pa3IMYHBIMU KYJIETypaMH B TCUCHHE
TBICSTYCTICTHN YEIIOBEUECKON UCTOPHU:

Bpems — 310 Mepa H3MEHUYHNBOCTH CHUCTEM;

Bpems — 310 cBOcOOpa3HbIe Yachl, CAYKAIIHME A1 CHHXPOHU3AIUN COOBITHH;
Bpemst — 370 cyObhEKTUBHBIC OLIYIICHHUS IIUTEIBHOCTH MPOLIECCOB;

Bpems — 310 Mepa CTpOro NOBTOPSEMBIX IPOIIECCOB, KOTOPHIC IPOTEKAIOT B

CTaTHYHBIX CHCTEMaX;

Bpems — 3710 00BeKTHBHAS peaTbHOCTH SBIAONMIAsics (OpMoi OBITHS MaTEepHH;
Bpems — 310 ymoOHBIN CIOCO0 OMHMCAHUS TBIKECHUS TEN U P OUCXOISIIUX B MUPE
MPOIIECCOB.

Omnupasicb Ha TONKOBBIA c1oBapb pycckoro sas3bika C.J. Oxerosa, HOHATHE
«BpeMs» MOXHO 0XapaKTepHU30BaTh TaK.

1.B dwiocobun: omHa U3 OCHOBHBEIX OOBCKTHBHEIX (hopM (Hapsmy c

MIPOCTPAHCTBOM) CYIIECTBOBAHUS OECKOHEYHO pa3BHBAIOIIEICI MaTepuy -
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MOCIeNOBaTeNbHAs CMEHa €€ SBIEHUIl U CcOoCTosHUl. Bue @pemenu u
NPOCMPANCMEa Hem OBUICEHUS MAMeEPULL.
2. IIpoomKUTENBEHOCTD, JIUTENBHOCTE YeT0-HUOYAb, U3MEpsieMasi CEKyHIaMH,
MHUHYyTaMH, yacamu. Cpednee cymounoe 6pemsi.
3. [IpoMexyTOK TOW WM WHOM IJIMTENBHOCTH, B KOTOPBIM COBEpPIIAETCS YTO-
HUOYb, TIOCIEIOBATENbHAS CMEHA YaCcOB, JHEH, 1eT.Ompe30k epemeHu.
4. OmpeneneHHBIT MOMEHT, B KOTOPBII IPOUCXOANUT YUTO-HUOYIb. HasHauume
8pems 3ace0anusl.
5. Ilepuogn, snoxa. Bo gce gpemena (6cezoa).
6. [Topa nust, rona. Beuepnee epemsi.
7. Nopxoasmui, ynoOHbBIH CpOK, OnaronpusTHbI MOMeHT. He spems cudems
cnodxca pyku. Becemy ceoe spems.
8. Ilepuon wiim MOMEHT, HE 3aHATHIN YeM-HAOYIb, CBOOOIHBIN OT 4ero-HUOYIb.
To xe, uro nocyr. Ceob600HOe 8pems.
EnnHuIe! m3MepeHns BpeMeHH:
1 rog = 12 MecsueB = 52 Henenu
1 mecsan = 4 Hegenu
1 Henensa = 7 cyTok
1 cytku = 24 yaca = 1440 MunyT = 86400 cekyHI
1 gac = 1/24 cytok = 60 munyT = 3600 cekyHa
1 munyTa = 1/1440 cyrok = 1/60 uaca = 60 cekyHn
1 cexynaa = 1000 MuutMCeKyH
Kanenmaps u ero BUIBI (coobweHue, npeseHmayus).

JlyHHBIN KaneHaapsp;

CoJIHEYHO — JIyHHBIH KaJeHIaph;

IOnmnaHckuil KaneHAaph («CTapblid CTHITBY);

I'puropunanckmii kadeHIaph («HOBBIA CTHIIBY) H IP.

I1.0TpaboTKa MPaKTHYECKOTO MaTepHaia.
1. BoinonHuTe yKa3aHHble JEHCTBHS HaJl BEUYMHAMU:
a)21lm 7am + 19m 5am;  0) 15kr — 4xr 200r;  B) 15M 45¢m o 3;
r) 151 680kr 140r: 7,  m) 221 : 15kT.
2. CpaBHHTE BEINYMHBI:
a)2kM 320Mu 2 xM; 6)400cm? u 4,1am% B) 8 M3 u 8M° 201M%; 1) 2 kru
2xr 120r.
3. Pemmmre 3a1aun 1 00bsSICHUTE, KAaKWE OTIEPAIK HaJl BEIMYMHAMU OBUIN TIPH 3TOM
BBITIOJTHEHBI.
a) [Tnomans npsiMoyroneHKKa B 3 pa3a Oosblile miomaan kBajapara. Jinuna
npsMOyrosibHUKa 96 cM. UeMy paBHa IIMpHHA MPSIMOYTOJIbHUKA, €CIIH CTOPOHA
kBajpata 48 cm?
0) Jlns mocTpoiKy 31aHUs HEOOXOIMMO BBIPHITH KOTJIOBAH JUTHHOM 36 M,
mmpuHa 12 M 1 rryonHo# 2 M 5aM. CKONBKO peiicoB TOJKHBI CIIENIAaTh

17



TPEXTOHHBIE MAIIKHBI JJIs1 BBIBO3KU 3€MJIU TP YCIOBHHU, UTO 1M ee UMeeT Maccy
1,6 2

4. VKaXXuTe BEIWIHHBI, pACCMAaTPUBAEMBbIE B 3a/1aU€, yCTAHOBHUTE BHUJ 3aBUCHMOCTH
MEXAy HUMH. PemuTe pa3nuaasIMu apu(METHIECKUMH CIIOCOOaMH.

«3a 4m Tkanu 3amnatiian 1800 py6. CKOJIIBKO CTOUT 7M 3TOH TKaHHU? ».

Pe3epBHbIe 3aJaHus. CTy)IeHTI:I BBITIOJIHAIOT Pa3HOYPOBHEBBIC 3aJaHU .

3agaun 1 ypoBus

« HaiinuTte ruomanap NpsMOYyroibHUKA, €CIM €ro JUIMHA 2 M, a HIUPpHHA 4 CM.

« Haiinute nuomans napauienorpaMma, ey OfHa U3 ero CTOpPOH paBHa 6 cM, a
BBICOTA, IPOBEJICHHAS K 3TOI cTOpOHE, paBHa 9 cM.

« Karerbl mnpsimoyronbHoro tpeyrojpHuka 12 u 8cm. Haiiaute momanp
TPEyTroNbHHUKA.

« Hailigute muowmaap npsAMOyrojabHuKa, eciu ero aiauHa 110 cm, a mupuHa 10 M.

< Haiinute muomane nNpsiIMOYTOJIBLHON Tpareryy, eCiii OCHOBAHHS PaBHBI 8 CM U
10 cm, a GokOBasi CTOpPOHA, NEPHECHANKYIISIPHAsT HIPKHEMY OCHOBAHHUIO PABHO 5
CM.

« Haiinute miommanp OpsMOYrobHHUKA, €CIIM ero JnuHa 15 M, a mmpuHa 20 M.

K2

« OcHoBaHMA Tpanenuu 6¢M u 8 cM, BeicoTa 2 cM. Haliaure mionanes Tpanenuy.

K2

% OcHoBanud Tpanenuu 9 cm u 1 cm, BeicoTa 4 cM. Haliaure miommans Tpanenun.
« OcHOBaHME TpeyroipHHKa 16, a BBICOTA, NPOBEJCHHAs K OCHOBAaHHIO 5.

Haiinure nnomaas TpeyroibHUKA.
< OcHoBaHue MapajiesaorpaMma pasHo 20, a BbICOTa, MPOBEIeHHAs K OCHOBAHUIO
paBHa 7. Haliaure muiomap napauieaorpaMmma.

3agauu 2 ypoBHS.

CropoHbl napasienorpamma paBHel 6 cM 1 10 cM u yroa mexay Humu 150
rpaznycos. HaiianTe muonians napauienorpamma.
Haiigute nnowmaap TpeyrojpHUKa CO CTOpOHaMH ScM, 5¢cM U 8 cMm.
Croponsl napamienorpaMMa paBHbel 10 cM 1 18 cM u yron mexay Humu 150
rpagycoB. Halinure miomans napauienorpamma.
ITepumetp xBaapara 40 cM. Haiigure ero miomanp.
ITnomans kBagpata 81 kB. cM. Haiigure ero nepumerp.
Haiigute BBICOTY NpSAMOYIOJBHOIO  TPEYrOJIbHHKA, IPOBEAEHHYI K
TUIOTEHY3€, eCIN ero KaTeTsl 8 cM 1 15 oM.
OcHoBaHMe paBHOOEIPEHHOrO TpeyroibHuKa 16 cMm, 6okoBas crtopona 10 cwm.
Haiigute nnowmaab TpeyroabHUKA.
lupunaa okHa mpsMoyrojbHOW ¢(opmbl 4 1M, a anuHa B 2 pasa OoJjblie.
Brruncnure nuomans OKHa.

D)

- F FFEFE O FEF

Jdomamnee 3aganme: IloaroroButes wuHbopMmammioo «UHTEpecHbIE (GAaKTHI O
BPEMEHU U €r0 U3MEPEHHU M. BBITIOTHUTD 3a1aHusI.
I.  CpaBHUTE BETUYHHBI:
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a) 1u 48mun  140muH; 6) 23000xr u 2 T305kr
B) 2cyT : 484 20c.

Il. BeimonHuTe yKa3aHHBIE ACHCTBHSA HAJ BEIHYNHAMH:
a)21xkm 7mM + 19xm 57m;  0) 159 45MuH « 3;

r) 15kr 48r — 14KT 90r; m) 23cyt : 15mun 20c.

Ill. Yxaxure BenMYWHBI, paccMaTpHUBacMble B 3a1ade, YCTAHOBHUTE BH[
3aBUCUMOCTH MEXIy HUMH. Peimyre pasnuaHsIME apuhMeTHISCKUMHI
criocobamu.

«Kaxoit myTs npoiiaer noesx 3a 15¢, ecnu 60 M oH npoxoauT 3a 3 ¢?

YKa3aHus M0 COCTABJIEHHIO 0TYeTa: CTYICHTHI CIAIOT TETPAJIH C BHIMOJIHCHHBIMH
3aJaHUSIMH.

Koumponwusie sonpocwi:
1.Ha3zoBute anroput™ WU3y4eHUs] KaKIOH W3 BENMYMH. IJIHHBI OTpPE3Ka, MAaccChl,
émroctu (00BEMa), BpEMEHH, TIIOMIA TH.
2.KakoBa npakTH4eckasi HalpaBJIeHHOCTh TeMbl «BeTHIrHbI»?

Kpumepuu oyenku:

OlleHKa «OMAUYHOY» CTaBUTCS, €CIIM CTYJEHT BJaJeeT HaBbIKaMU PabOTHI C
BCIIMYMHAMU. B H3JIOKCHHUMU MaTepuajla YYBCTBYCTCA CaMOCTOATCIIBHOCTDH
MBIIIJICHUA CTYJICHTA, JIOTUKA U3JI0OKCHUA MaTepuraia.

OueHka «xopouio» BbICTaBIeTCS 3a pabOTy, B KOTOPOH CTyAEHT
OoOHapy)XMBaeT II0JIHOE 3HAaHWE W MOHMMaHUE Marepualia, yMeeT MNpPaBHIbHO U
JIOTUYHO €TI0 HU3JIOKHUTH, MPUBOJUT MPUMCEPHLI, OAHAKO OJOIMYCKACT CIAWMHUYHBIC
(haxTHUIECKHE OUTMOKH IIPU BBHITIOJIHEHNH 33aHUH.

OueHka «yooenemeopumensnoy CTaBUTCS, €CIM CTYAEHT H3Jaraer
Marepuajql HEJOCTaTOYHO IIOJIHO, JIOMycKaeT (akTHUecKHue HETOYHOCTH B
M3JIOKEHNH, 3aTPyIHIETCSI 000CHOBATH CBOM CYXK/ICHUS M IIPUBECTH HEOOXOIMMBbIE
IPUMEpHI; HapyIIaeT MOCIEA0BATEIFHOCTD B U3JI0KEHUH MaTepuara.

OueHka  «Heyooen1emeopumenbno»  CTaBUTCS,  €CIOM  CTYAEHT
oOHapy)XMBaeT He3HaHWe OOJIbIIEHl YacTH MaTepHaia, OMycKaeT IpyObie OMINOKH
IIPY BBIIIOJIHEHUM 3a/1aHUN.

Y4eOHasi U cHleNHAJTbHAS JIUTEPaTypa

1. Croitnosa JL.II. TeopeTnyeckne OCHOBBI HAYaJILHOTO Kypca MaTeMaTHKH: y4ae0.
nmocodue A CTyA.yupexaeHuid cpea. npod. odpazosanus / JLII. CroitnoBa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2.http://www.ru.wikipedia.org

Tema 1.4.CucTeMBI CUHCIICHHS
[pakruyeckoe 3anaTHE Ne6.
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Tema: «Vcnonb3oBaHMe  ITOPUTMOB  apU(METHUECKUX  JICHCTBMH  Hax
MHOTO3HAYHBIMH YHCIIAMH B ACCSITUIHON CHCTEME CUUCIICHHA.

Lean: oTpaboTaTh TEOPETUICCKUAN MaTEPHAI IO YKa3aHHOH TeMe.

Ipumensiemoe oGopynoBanue: CroiimoBa JLII. Teopernmueckue OCHOBHI
HAYaIbHOTO Kypca MaTeMAaTHKH: y4ed. TOCO0He ISl CTYA. yIPEKACHUH cpel. Ipod.
o0pa3oBaHUS.

3amaHue 17151 NOATOTOBKH K MPAKTHYECKOMY 3aHATHIO!

[loBTOpHUTH JNEKUMOHHBIA MaTepuasn 1o Teme: «[IoHsATHE CHUCTEMBI CUUCIICHHS.
3anmuch M YTEHHWE 4YHCeN B JIECATHYHON CHCTEME CYHCICHUS. AJTOPUTMBI
apu(MeTHYeCKUX NEHCTBUI HaJl MHOTO3HAYHBIMU YHCIIAMH B AECSTUYHOW CHCTEME
cuncnenusi. [103UIMOHHBIE CHCTEMBI CYHCIICHHS, OTIIMYHBIE OT JACCSITUIHON.

IInan 3ansiTus
1.0TpaboTKa TeOpEeTHIECKOTO MaTepraia Mo JaHHOHW Teme. Bompocsr:
a) UTo Ha3bIBacTCS CUCTEMOM CUMCIICHUS?
6) Kakme cucrempl CcuUnCIICHHMS HA3bIBAIOTCA IIO3MIMOHHBIMM, a Kakue
HENo3uUOoHHbIMU? [IpUBeaTE NPUMEDHL.
B) Ilo kakoil ¢opMmyne ocymiecTBISCTCS 3allMCh YHCET B JICCATHYHON cucTeMe
cuucneHus?
r) Kakume nudpsl ucmonb3yloTcs Juisi 3alMCH YUCEN B TPOMYHOW CHCTEME
CUHCIIECHUH, NIATCPUUHON, TpHHAAIATUpUYHON? [IpuBeauTEe IpUMEpHI.
n) Cdopmynupyiite anropuTMbl HHCBMEHHOTO CJIOKEHUS W BBIYMTAHHSA
MHOT'0O3HA4HBIX YHCEIl.

2. OTpaboTKa MPaKTHYECKOTO MaTepuara.

1) HazoBuTe ycTHBIC NPHUEMBI CIOXCHUS YHCET M CBOICTBA NEHCTBHUIA, KOTOpbHIC
MOXHO HCIIOJIb30BaTh NPH PEIIeHUH NpUMepoB: 6coT.+8coT.; 1coT. Thic. 5 nec.
TBIC. + 4coT.TBIC.; 8400-600; 160000+740000.

2) HasoBurte ycTHble NPUEMBI BEIMUTAHHS YHCENl U IPaBHIa, KOTOPHIE MOXKHO
WCIIONIb30BaTh MPH PEIIEHUH NMPUMEpoB: 8coT.-5¢coT.; lcoT. ThIc. 5 nec. ThIC. —
7nec.teic.; 8400-400; 650000-250000.

3) Kakue moapoGHbie 00BICHEHHS IPH PEIICHUH TIPHMEPOB:

75680 87900 6324
+ 24356 - 52707 - 5216
4) BeruucnuTe pa3TudHBIME CIOCOOaMH:
a) (53785 + 5598) - 3785; 6) 543 + (7457-1698);

5) VYkaxure Han60nee paHHOHaJ'ILHBIfI CHOCO6 BBIUHCJICHUA 3HAYCHUA KaXXJ0I'0 U3
CJICAYIOIIUX BLIpa)KCHHﬁ. Haﬁ,ﬂI/ITe 3TUM CHOC060M 3HAYCHUC BbIPAKCHUS.
a) 4897-(397-156); 6) 5386-(937+1063); B) 903+(5007-478).
6) Brimonaure ﬂeﬁCTBHH, OTBET 3allUIINTE B TpOH‘IHOﬁ CUCTEMEC CUUCJIICHUA:
A) (101112 -10015) * 1015; B) 20314 * 215+ 10115, B) 34045 + 212, * 31,.

7) Cpasuute uncna: 22103 u 1345, 54356 u 453016
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Yka3aHus 10 COCTABJIEHHIO OTYeTA: CTYJACHTHI CIAIOT BHINOJHEHHbBIE THCHEMEHHO
B TETPaAN YIPaKHEHUS.

Konmponwsnuie sonpocet:

1. Kakme cxoxcTBa W pasnuyusd MOXHO OOHApyXHThb IIPHM BBIIOJTHEHHH
apu(METHIECKNX NEHCTBHH B NECATHYHON CHUCTEME CUHCICHHS M CHUCTEMax
CUNCIICHNUS, OTIIMIHBIX OT ACCSITUYHOM.

2. I'nme B OOBIAGHHOH JKM3HM MBI BCTpEYaeMCsl C IO3UIMOHHBIMH CHCTEMaMu
CYHCIIEHUS U HETIO3UIIUOHHBIMU?

Kpumepuu oyenxu:

O1eHKa «OmMAUYHO» CTABUTCS, €CIH CTYACHT UMeeT IIyOOKHe 3HaHHS IO
JAaHHOM TeMe, CBOOOZHO BHINONHSCT apu(MeTHIecKne MCUCTBUSA B CHCTEMax
CUHCIICHUS, OTITUYHBIX OT JCCATUIHOM.

OneHka «Xxopouto» CTaBUTCS, €CIH CTYICHT OOHapy>KHBaeT XOpolIlee
3HAHWE TO3WUIUOHHBIX CHCTEM CUUCIICHHS, OTIMYHBIX OT IECSTHIHOM: 3aImch,
TIEPEXO/Ibl, HO IOIYCKAeT SAMHUIHBIC OMIMOKHU IPH BBITOJHEHUN apU(PMETHIECKIIX
IEUCTBUM.

OueHka  «y0061emeopumenbHoy  CTAaBUTCS, €CIM  CTYIEHT HWMeEeT
MOBEPXHOCTHBIC 3HAHUS IO TEME, JOIYCKAeT 3HAYUTEIHHOE KOJIMYCCTBO OIIHOOK
IIPpY BBITIOJTHEHUU MPAKTHUCCKUX 33}18.HI/II71.

Or11eHKa «HEYO061emeopUmenbHoy CTaBUTCA, €CIIM CTYyIeHT OOHAPYKUBAET
He3HaHWe OOJbIIeH YacTH TEOPETHMYECKOTO MaTepuana, KOTOpoe BICUET OOJIbIIOe
KOJIMYECTBO O[HI/I6OK IPpY BBIMTOJJHEHUU NPAKTUYCCKUX 3a}:[aHHI>i.

I[OMaumee 3aJJaHHUeE. 3anuimre aCCOI_[I/IaTI/IBHHﬁ 3aKOH CJIOXKCHHUA LEIIbIX
HCOTPULATCIIBHBIX YHCCIT H 06’bﬂCHI/ITe, KaKue HpeO6paBOBaHI/I$[ BLIpa)KeHI/Iﬁ
BO3MO>KHBI Ha €r0 OCHOBE. YKaXKUTE BCE CJIydau UCTOJIb30BaHUSI KOMMYTATUBHOTO
M aCCOIMMAaTUBHOI'O 3aKOHOB CJIOKCHUS P HAXOXKJACHUN 3HAUCHUS BbIPAKCHUA.

a) 319+77+81+23+72,

0) (5751+2467)+149+1433

YueOHas 4 criequaJbHas JUTepaTypa

1. Crotinosa JLII. TeopeTndeckrie OCHOBBI HAYAIBHOTO Kypca MaTEMAaTHKH: y4ae0.
nmocodue A CTyA.yupexaeHuii cpea. npod. odpazosanus / JLII. Croitnosa. — M.:
M3narensckuit eHTp «Akamemus» 2017. — 272c.

2. http://www.math.ru/

Tema 1.5.Pa3Butre MOHATHS O YUCIIE
IIpakTuyeckoe 3anaTue Ne’7
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Tema: «JlelicTBUTENBHBIC YNCIa U ACHCTBYS Haa HUMH. HaxoxaeHne abCoMIOTHBIX
1 OTHOCHUTEJIBHBIX IOTPEITHOCTE.

Heap: crmocoOcTBOBATE BEIPAOOTKE yMEHHH pemIaTh 3aJadyd Ha BBIIIOJHEHHE
JIEUCTBUH C JEHUCTBUTEIbHBIMY YUCJIaMU U BBIYUCIICHUE OTPEILIHOCTEN.
Ipumensiemoe odopynoBanme: Croitmosa JL.II. MaTematuka: Y4ae6. mocobue s
CTyA. cpexd. men. yue6. 3aBenennid., [IK, mHTEpaKkTHBHAS IOCKa, MPOEKTOp, OaHK
3JIEKTPOHHBIX MIPE3CHTAIHNH.

3aganue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

- IOBTOPUTH MaTepHal JICKIH: «ITallbl pa3BUTUS MOHATHI HATYpaJIbHOIO YUCIA U
Hyns. HatypanbHble, Lenble, palUOHAIbHBIE W JEHCTBUTENbHBIE YHUCIHA.
[pubnuKeHHBIC BEIYUCICHUSY.

Il1an 3ansaTHs

1. Boino/iHeHUe NPAKTHYECKUX 3aJaHU
1) Haiinure 3HaueHue BBIpaXEHHs HAMOOIIEE PAMOHATIBHBIM CIIOCOOOM U
00BsICHATE, KaKHe 3aKOHBI CJI0KCHUS 1 YMHOKECHUS OBLIH UCTIOIB30BaHbI IPH

BBIYHCIICHUAX:
4 10 21 9

a) la+3ﬁ +551t719; 6)17,7°306+17,2°94+53°*30,6+5,*94.

2) Borunciure paruoHaIbHBIM CIOCOO0M 3HAUCHUE BBHIPAYKCHHS:

a) 6802+343+198+2067+435

0) 4523+(2788+1477)+1312

2.JloBTOpeHNe M3y4eHHOT0 MaTepHaia

Abconomnas u OMmHOCUMENIbHAA NOZPEUWHOCID YUCAd.

O0603Ha4nM yepe3 a NpUOIMKEeHHE K TOUHOMY YHciy A.

OH[). Bemnunna Aa =A-a Ha3bIBACTCA IMOTPCHIHOCTBHIO HpI/I6J'II/I)K€HHOFO qucia
a.

Omnp. AGCONIOTHOI TOTPENTHOCTHIO A MPUONMKEHHOTO YHCIa a Ha3bIBaeTCs

A =|A- 4|
BCJIMYHHA .

HpaKTH‘IeCKI/I TOYHOE YKCI0 A 0OBIYHO HEU3BCCTHO, HO MbI BCCI'/Ia MOKEM YKa3aThb
T'paHUllbl, B KOTOPBIX U3MECHACTCA abcoroTHAS NOrpeIIHOCTb.

. . A
Omp. [IpenensHON aOCONMIOTHOW TOTPENTHOCTRIO 9 TMPUOJMKEHHOTO YHCIa a

Ha3bIBACTCA HAMMCHbIIAA U3 BEPXHUX I'PAHUILL JJIA BEJITUYUHBI A , KOTOPYIO MOXXHO
HaWTH Ipu JaHHOM criocobe MOJIy4yeHHUs 4ucia a.

A A
Ha HpaKTI/IKC B Kadye€CTBEC a BBI6I/IpaIOT OHHy n3 BerHI/IX FpaHI/IH JIIsL y
JA0CTAaTOYHO 6J‘II/I3KyIO K HaHMeHLIHeﬁ.

= - - = =qa+ = —+
HOCKOHBK}’A A al,Toa A, =A=a A“.HHOFH&HI/IHIYT:A axA,
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AOcomIoTHasE MOTPEIIHOCT - 3TO Pa3HUIA MEXIy pPEe3yJIbTaTOM H3MEpEeHHs |
UCTUHHBIM (JEHCTBUTEIHHBIM) 3HAUCHHEM M3MEPSIEMON BEITHIHHBI.

AOconroTHasE TOTPENIHOCT, W MpeAeibHas aOCOMIOTHas IIOTPEIIHOCTh HE
JOCTaTOYHBI [UIl XapaKTEPUCTUKM TOYHOCTH W3MEPCHHS WM BBIYHCICHHS.
KadecTBeHHO OoJIe€ CymecTBEHHA BETHYMHA OTHOCHTEIBHON TOTPEIIHOCTH.

Onp. OTHOCHUTENFHONH TOTPEITHOCTHIO o MPUONMKCHHOTO dYHCIa a Ha30BEM
A
O =—,a #0.
la

BEUYHHY:
. . o
Omp. [IpenensHON OTHOCHTENBHON MOTPENIHOCTBIO ¢ MPUOIIKEHHOTO YHCIA a

9, zi, a #0.
|a

A, =A,of 6, =0
Ha30BEM BEIUYUHY Tak kak @ a .

Takum 06pa30M, OTHOCHUTCJIbHASA MOTPCIIHOCTD ONPCACIIACT q)aKTI/I‘IeCKI/I BCJIIMYHHY
a0COJIFOTHOM MOTPCITHOCTH, npnxonamef/icsi Ha CcAuHULy HU3MCPACMOro HIN
BBIYHUCIIAEMOI'O HpI/I6J'II/DK€HHOFO quciia a.

3.3akpen/ienne N3y4eHHOI0 MaTepuasa
Ipumep 1. Okpyrisis TOYHBIE YMCIa A 10 TpeX 3HaYalmMX LU(p, ONPEIeiTuTh
a0coroTHYI0 D ¥ OTHOCHUTENBHYIO & NOTPEUIHOCTH ITOJyYEHHBIX MPUOIMKEHHBIX
YHCe.
Hano: A=-13,327
Haiitu: A-abcostoTHas MOTPEIIHOCTD, & —OTHOCHUTENIbHAS ITOTPEIIHOCTD
Pemenne:
. 0.027

a=-13.3  A=|-13.327-(-13.3)]=0.027 , |- 13.31%100%=0.203%
Otset: =0,027; 5=0.203%A

Ipumep 2.Tlpu wusMepeHud oTrpe3ka | UCMONB30BaNM JIMHEHKY, [EHA JelIeHHs
mKanel KoTopoit paBHa 0,5 cM. Ilodaydmnum mpuONMKEHHOE 3HAYCHUE JITHHBI
otpeska a = 204 cMm., Ipu U3MEPEHUH MOTJIH OMIHOUTHCS He Oonee, yem Ha 0,5 cM,
T.€. aOCOJIIOTHAs OTPEIIHOCTh N3MepeHusl He npeBbiaeT 0,5 cm.

IIpumep 3. Onpenenum mpenenbHYI aOCOMIOTHYIO MOTPEHIHOCTh Yucia a=3,14,
B3SITOTO B Ka4eCTBE MPUOIIDKEHHOTO 3HAYCHHS YHCIA T.

W3BectHO, uTo 3, /4<7<3,15.01cI0ma cienyer, 9To

|a — 7 |< 0,01

3a npeenbHy0 a0COMOTHYIO HOIPEITHOCTS MOKHO MPHUHATE unciio D, = 0,01.
Ecmu ke yuecth, uro 3,/4<n<3,142, To moayuum nydiryio orenky: D, = 0,002,
Torna w =3,14 £0,002.

OTHOCHTETbHASI MOrPEemHOCTh (ommMOKa). 3HAHHWA TOJNBKO a0CONFOTHOW
HOTPENIHOCTH HEIOCTATOYHO JUISl XapaKTEPUCTHKH KauecTBa N3MEPEHHS.
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nguMegz 4. HyCTL, HanpuMmep, Mpyu B3BCHIMBAHUU ABYX TCJ HNOJYUCHBI CICAYIOIINC
pe3yJIbTaThI:

P1=240,3 +0,1 r.

P=38+0,1r.

OnpeaenuTe CaMOCTOATENLHO, YeMy OyJeT PaBHA OTHOCHTENbHAs IOrPEIIHOCTD
B3BCIIIMBAHMU.

Jomamuee 3aganme: Haiinute 3HadueHHe BBIpaXCHHS HawOoJee pallOHAIBHBIM
CcrocoOOM W OOBSCHUTE, KAKWC 3aKOHBI CJOXKCHUSA W YMHOXKCHUSA OBLIH

WCIIOJIE30BaHBI IIPU BHIYHCIICHUAX: ) 25, (E+§); 6) 8,3 +3,85+9,7+5,15.
8 63 21

Konmponwuvie sonpoceot:
1. HasoBure 3Tanbl pa3BUTH HOHATHI HATYypPaJbHOTO YHCIA U HYJIS.
2. JlaiiTe ompelnesieHre HaTypalbHbIX, IENbIX, PAHOHAIBHBIX U JACHCTBHTEIbHBIX
YHCeIL.
3. Chopmynupyiite onpeneneHus abCOMOTHON U OTHOCUTEIBLHON TOTPEITHOCTH
Kpumepuu ouenku:

OueHKa «OMAUYHO»  CTaBUTCS, €CIM CTYyIEHT TJIyOOKO YCBOWII
TEOPETHYECKUE MOHATHS, POPMYJIbI, KOTOPBIE YCHENIHO MPUMEHSIET NPU PELICHUH
3ajad.

OueHKa «Xopouio» BBICTaBIseTCS 3a paboTy, B KOTOPOIl CTYASHT BiajieeT
TEOPETUYECKUM MAaTEePUaliOM, HO 3aTPYIHACTCS B aHAJIMTHYCCKOM H3JIOKESHHU
MarepHaa.

OueHKa «ydoeaemeopumensHoy BHICTABISIETCS 3a paboTy, KOTOpas B o0LieM
IJIaHE COOTBETCTBYET TpPeOOBAaHMSM K JAaHHOMY BHUIY pabOT. OTCYTCTBYIOT
CaMOCTOATCIIbHOCTh Cy)K}IeHI/If/'I, YCTKHC BBIBObI, y6e£[I/ITeJ'IBHI)Ie MIPpUMEPHI.

OrneHka «Heyoos1emeopumenvHoy BHICTABIAETCS 3a paboTy, KoTopas He
COOTBETCTBYeT TpeOOBaHMAM K JaHHOMY BHIy paboT, HET MNPaBHIBHO
BBIITIOJIHCHHBIX 3aﬂaHHﬁ.

YueOnasi u cienuaJbLHAs JUTEpPaTypa

1. Mexnenxuit U. JI. Marematuka, CI1O. - M.: Akagemus, 2017.

2. BboromonoB H.B. IlpakTmueckue 3aHATHS 1O MaTeMaTHKe. I31aTelbcTBO
IOpaiit, 2016

2.http://www.ru.wikipedia.org

3.http://www.math.ru/

Tema 1.6. MeToapI MATEMAaTHYECKON CTATUCTUKH
IIpakTnyeckoe 3anaTHe Ne8

Tema: «COOp ® TpYNIUPOBKA CTAaTUCTHYECKWX JaHHBIX. [IpeacraBiieHue
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pe3ynpTaToB  HAaOMIOACHWNA.  AHAamM3  pEANbHBIX  YUCIOBBIX  JAHHBIX,
OpPE/ICTaBICHHBIX B  BUAE Juarpamm, rpadukoB; aHamu3 HHGOpPMAIHH
CTaTHCTHYECKOTO XapaKTepay.

Leab: y4uThCs peliaTh 3a7a4d HAa MPUMECHEHHE O3JIEMEHTOB MAaTEeMaTHYECKOM
CTaTHCTHKH.

Ipumensiemoe oGopyaoBanue: Crmpmaa M.C., Compur II1.A. Teopus
BEpOSATHOCTEH M MaTemarnueckas ctaructuka, CI1IO. - M.: Akanemus, 2014, TIK,
WHTEPaKTHBHAS I0CKA, IPOCKTOP, OAHK AIICKTPOHHBIX MPE3CHTAIUH.

3aganue 119 MOATOTOBKU K MPAKTHYECKOMY 3aHATHIO!

- MOBTOPUTH MaTepuan Jiekuuu «[IoHATHE 0 3a1a4ax MaTeMaTHYCCKON CTATUCTUKH.
[IpencraBneHue JaHHBIX C TIOMOIIBIO TAOIUII, AUATPAMM, TPABUKOBY.

IInan 3ansiTus

1.0TpaboTKa TeopeTHYeCKOro MaTepuaJia 1no JaHHOH Teme.
V3ydyeHne MareMaTHYecKOW CTATHCTHKHA HAaYMHACTCS C ONpPEACNICHUS TaKuX
HOHATHH KaK «BBIOOPKA», «4acTOTa», KOTHOCHTEIbHAS YaCTOTa», «IMIUPHYCCKAs
(GYHKLUS», «IIOUTOHY», «KKYMYJISTay, «TUCTOrpaMMay» M T.1. Jlanee uuet nzydeHue
HOHATHH OIICHOK (CMEILCHHAsl 1 HECMEICHHAs): BEIOOPOYHAsI CPEIHSs, THUCTICPCHS,
UCIpaBjeHHas Jucnepcus W T.1. K Hambonee pacnpocTpaHEHHBIM 3ajjauam
MaTeMaTHYeCKON CTaTHCTHKH, KOTOpPBIE MU3YYalOTCSI B By3€ M 4YacTO BCTPEYAIOTCS
Ha MPaKTHKE, OTHOCSTCSL:
e  3a3/1a4u ONpeJeNICHHs OLICHOK MapaMeTPOB BEIOOPKH;
®  33/1a4¥ Ha IPOBEPKY CTATUCTUUECKHUX I'MITOTES;
e 33j1auM ONpENEJICHUS BUJAA 3aKOHA pacIlpeieieHHs [0 CTaTHCTHYECKUM

JIAHHBIM.
3aaun onpeaeseHUs OLIEHOK MApaMeTPOB BBIGOPKH
PaccmoTpum npocTeiiiyro 3aa4y JaHHOTO THUIIA.
3amaua V3mepeHue pocta geTedl MiIaJIIeii TPYIIBI JETCKOTO cajia IPeCTaBICHO
BEIOOpKOI: 92, 96, 95, 96, 94, 97, 98, 94, 95, 96. Haiimem HekoTOpEIC
XapaKTePUCTUKH 3TOM BBIOOPKH.
Pemenue Pasmep Boibopku (uncino mamepenuii; N): 10. Haumenbinee 3HaueHHe
BEIOOpKH: 92. HanbGonpmee 3HaueHne BeIOOpKkHU: 98. Pazmax BeIOOpku: 98 — 92 = 6.
3anunieM paHXHPOBAaHHBIN s (BapuaHTH B mopsiike Bo3pactanus): 92, 94, 94,
95, 95, 96, 96, 96, 97, 98. CrpynmupyeM psii ¥ 3amuiIeM B TaOmuIy (Kakaou
BapUaHTe MOCTABUM B COOTBETCTBHE YMCIIO €€ MOSBICHHN ):
Xi 92 94 95 96 (97 |98 |N
nin 2 2 2 B 1 1 [10
BBIUMCIMM  OTHOCHTENBHBIE YaCTOTHI M HAKOIUICHHBIE YaCTOTBI, pe3yjbTar
3amuIIeM B TaOIuILy:
Xi 92194195 |96 97 |98 Toro
ni 122 311 |10
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W, =2 10,10,20,20,30,10,11

(L
Hakoniennsle
JaCTOTHI
[TocTponM MONMUTOH YaCTOT BEIOOPKH (OTMETHM Ha Tpaduke BapuaHTHI 1o ocu OX,
9acToThl 110 ock OY, COeAMHUM TOYKH JTUHHCH).

4

3 5 8 [1 (10

92 93 En a5 96 a7 a8
Xi

3agauM Ha NPOBEPKY CTATUCTUYECKHUX TMIOTe3
CraTucTnyeckasi TUNOTe3a— 3TO INPEANOJOXKEHHE (CYKIEHHE) O TeHepaJbHOU
COBOKYITHOCTH — €€ paclpeIeIeHUH WIN NapaMeTpax, MoJABepraeMoe npoBepke Mo
BBIOOpDKE, B pe3yibTare KOTOpOW OHAa MNPHHUMAaETCS WM OTBEPracrcs.
@DopMynHupoBKa THIIOTE3Bl MOJDKHA HCXOIWT M3 BO3MOXKHOCTH HCIIOIB30BaHMUS
M3BECTHBIX 3aKOHOB PaCIIpEeICHNUSI.
CyIIHOCTh TPOBEPKM CTATHCTHYECKUX THIIOTE3 3aKJII0YaeTcss B TOM, YTOOBI
YCTaHOBHTH, COTJIACYIOTCS MIIM HET JaHHbIE HAOJIOICHUH M BBIABUHYTAs THUIIOTE3A.
MOXHO 1M pPacXOKAECHHE MEXAy THIIOTe30H M pe3yibTaTaMH BBIOOPOYHBIX
HAOJIOMIEHU OTHECTH 3a CYeT CIy9allHOW TOTPEIIHOCTH, OOYCIIOBICHHOMH
MEXaHM3MOM cllydyailHOro oTOopa.? BrlgBUraeMas rumore3a Ha3blBaeTCs HYJIEBON
u o0o3Hayaercs H{ﬁ, a TpoTHBOpedamias el Has3bIBaeTCs AJbTCPHATUBHOM
THIOTe30i 1 0603HauaeTcs -,
MeroyKa 0OKa3aTeNbCTBA CTATHUCTHYECKUX THIIOTE3 pa3padaThIBAacTCs B TEOPHH
NPOBEPKH  CTATUCTHYECKMX  THUIIOTE3, OCHOBHBIE  IPHHIMIIBI  KOTOPOH
chopMynHpoBaHBl W3BeCTHRIMU MaTteMatukaMu E. Heiimanom u O. [Mupconom. B
OCHOBE METOAMKHM (CXEMBI) JOKa3aTeNbCTBA JIEKHT pacdyeT HEKOTOPBIX
CTATUCTHYECKNX BEJIWYMH, KOTOPBIE HA3BIBAIOTCI KPUTEPUSAMH IIPOBEPKH
CTAaTUCTHYECKUX THUIOTe3. TakuMm o00pa3oM, TpH TPOBEPKE CTATUCTHUCCKHUX
TUIOTE3 MBI HCHOJIB3yeM TOTOBBIE CXEMBI NPOBEPKH THIOTE3 WIM IPHBOIANM
3a/1a4y K BHIY, II03BOJIIONIEMY BOCIIOIB30BATHCSI TOTOBOH CXEMOH.
Kputepuu 1npoBepkH  CTATHCTHYECKHX THIIOTe3 — OTO  IOKa3aTelu,
BBIYHCIIIEMbIE HA OCHOBAaHWHU (PAaKTUUECKUX HAOJIIOJICHHH, IMO3BOJISIONINE ClIeNaTh
BBIBOJl O MNPHUHATUU WM OINPOBEPXKEHUM MPOBEPAEMON THUIMOTE3bl. 3HAUYEHUE
KpUTEpHs SBISETCA CIy4alHOW BEIMYMHOM, Ta KaK BBIYMCISETCS HA OCHOBE
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pe3yibTaToB  BhIOOpOYHOro  HaOmiofgeHus. OTo  Hanpumep, t-  kpurtepuid
-

Croiozenta, F — kpurepuii ®umepa, xu — kBaapar Inpcoma (< ‘) U IpyTHE.

Pemienne 0 NPUHATHM WIN OTKIOHEHHWH HYJIEBOH THIIOTE3bl (GOpMyIHpyeTcs Ha
OCHOBE BBIOOPKH M 3aBHCHUT OT 3HAYEHHs CTATUCTUYECKOro Kputepus. MHOXeCTBO
BO3MOXKHBIX 3HAYECHUI CTATUCTUUECKOTO KPHUTEPUS MOXKHO pa3/esiTh Ha JBa

g 0nT-2
HETIePECeKaIOINXCS noaMHOKecTBa €n &, ¥ . ITpoBepsiemast

HyJIeBasi TUIIOTE3a , J0JDKHAa OBITH OTBEPrHyTa, eCiM (DaKTHYecKoe 3HaueHHUE
kputepus s (paccunrannoe o JTAaHHBIM BEIOOpPKH) MIPUHAIICIKAT

TIOIMHOYKECTBY Q. TTonmHOXECTBO QHasmBaeTc;{ KPUTHYIECKOH  OONacThio.

[NonmuOXecTBO ¢ Ha3bIBaeTCsl OOJIACTBIO MPUHATHS THIOTE3Bl. KpuTHueckas
00J1acTh MOXET OBITH JByXCTOPOHHEH WIJIM OJHOCTOPOHHEH (JIEBOCTOPOHHEW WM

nmpaBocTOpoHHEH) puc. 6.1 — puc.6.3. Touku Kfé, pasnensiomue aBe 00JacTH,
Ha3bIBAIOTCS] KPUTHUECKIMU TOUKAMH.

[IpoBepka  CTATUCTUYECKOW  THUOOTE3bl HE  SIBJISETCS  MCUEPIIBIBAIONI[MM
JIOKA3aTeNbCTBOM €€ BEPHOCTH HJIM HEBEpPHOCTH. Ee MpHUHATHE O3HAYaeT JIUIIb e
HEMPOTHBOPEYMBOCTh MMEHOIUMCST  (DaKTHYECKUM  (BHIOOPOYHBIM)  JAHHBIM.
CreneHb yBEPEHHOCTH B MPHUHATHU THUIIOTE3bl MOXET OBITh OIpelelicHa 4Yepes
BEPOSATHOCTH COBEpIICHUs OmMHUOOK. OINOKK, BO3HUKAIOIIME IPH IPOBEPKE
CTaTUCTUYCCKUX THUNOTE3, MOILYT 6I)ITI) JABYX BHJOB!: OIHI/I6KI/I NEepBOro poJa u
OIMOKN BTOPOTO pOAa.
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Puc. 6.1. JIByXCTOpOHHSS KpUTHYECKask 00JIaCTh

OTpadoTKa NPAKTHYECKOr0 MaTepuaJa.
[Ipuaymath 3a7auM W3 TIOBCEAHEBHOM JKM3HM Ha HCIIOJIB30BAHHE HJIEMEHTOB
MaTeMaTHYECKOW CTaTUCTUKH

Yka3aHusi 10 COCTABJICHHIO 0TYeTA: CTYIEHThI CAIOT BBIIIOJHEHHBIE IUCbMEHHO
B TETPajy YIPaKHEHUSI.

Kpumepuu ouenxu:
OICHKAa «OMAUYHO» CTABUTCS, €CIHU CTYACHT UMEET IIyOOKUE 3HAHUS 1O
JAHHOM TeMe, BBIMOJTHACT 3aJJaHHs PA3IUIHOTO XapaKTepa
OneHKa «XOpoutoy CTAaBUTCS, €CIH CTYJICHT OOHApYKHBAeT XOpoIlce
3HAHHUE TCOPHH, HO JIOIYCKACT ¢AMHUYHBIC ONTHMOKY TIPU BBHITIOJTHEHUH 3a/IaHUM.
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OueHka «p0oenemeopumensnoy CTaBUTCS, €CIU  CTYISHT HMEeT
MOBEPXHOCTHBIC 3HAHUA 110 TEME, JOMYCKACT 3HAYMTEIBHOE KOJIMYECTBO OMIMOOK
TIPH BHITTOJTHEHUH NPaKTHIECKUX 3alaHH.

O1eHKa «HEY0061en8opUmMenbHoy CTaBUTCS, €CIIN CTYICHT OOHApYKHUBACT
HEe3HaHHEe OOJIBIIEH YacTH TEOPETHYECKOTO MaTepHasia, KOTOPOe BICUET OOJbIIOE
KOJIMYECTBO OLIMOOK IIPH BHIMIOIHEHUHN NMPAKTUUECKHX 3aJaHUM.

Y4eOHast U cienuaabHas JUTEpaTypa

1. Coupuna M.C., Crnupun I1.A. Teopus BeposTHOCTEH M MareMaTH4YecKas
cratuctuka, CIIO. - M.: Akagemus, 2017

2. TImypman B.E. Teopus BeposiTHOCTEH M MaremMaTuuecKas CTaTHCTHKA:
yueOHoe mocobue. — 12-¢ u3n., mepepad. — M.: U] FOpaiit, 2017. — 479 c.

3. TI'mypman B.E. PykoBoICTBO K pellIeHHIO 33aa4 IO TEOPUH BEPOSITHOCTEH U
MaTeMaTHYECKOH cTaTucTHKE. — M.: Bricmas mxomna, 2074. — 404 c.

4. http://www.math.ru/

Pasnea 2. I'eomerpus
Tema 2.1.'eomeTprueckue GpuUrypsl Ha IIOCKOCTH

IIpakTHuyeckoe 3ansaTHEe No9.
Tema: «Pemenue npocredmux 3agad MIaHUMETPUHU. 3aladdl Ha MOCTPOCHHE
reOMETPUUECKHUX QUTYPY.
Heab: crocoOcTBOBaTh BHIPA0OTKE yMEHHMH pellaTh 33aud M0 IUIAHUMETPUH U
3aJja4d Ha MOCTPOCHUE F€OMETPUUECKHX (DUTYP C IOMOIIBIO LIUPKYJIS M JIMHEWKH.
IIpumensiemoe oOopyaoBaHMe: LMPKYJb, JuHeiika, [1K, uHTepakTuBHas nocka,
MPOEKTOP, OAHK JIEKTPOHHBIX MPE3CHTAINH.
3aganue 11 NOATOTOBKHU K NPAKTHYECKOMY 3aHATHIO!
- TIOBTOPHUTH Marepuall JeKuun «leomerpudeckue (GUTypbl HA INIOCKOCTH M WX
OCHOBHBIE cBOIicTBa. [Inomanp miockoil Gurypsl u ee HaxoxxaeHue [locrtpoenue
TeOMETPUYECKHUX (PUTYP C IOMOIIBIO IUPKYJIS ¥ IMHEHKN».

ILnan 3aHsaTHS

I.OTpaboTka TeopeTHIECKOro MaTepuaa 1o JaHHOH TeMe.
Bonpocsr:
- TEpeYHCINTe OCHOBHBIE T'eOMETpHYECKHe (QUTYpBl, MX CBOICBa, (OPMYIHI
HaxO0XJICHHUS III0IaIeH;
- C TIOMOIILIO LIUPKYJIS ¥ INHEHKN KaKie MOYKHO ITPOM3BOANTH NOCTPOCHHUS?
- IepeYrCIINTE SIEMEHTapHbIe 33a41 Ha IIOCTPOCHUE;
- HA30BHTE OTanbl pELICHWs 3aJad Ha IOCTPOCHHME M JlalTe MM KpaTKylo
XapaKTepUCTHUKY;

I1.0TpaboTKa MpaKTHYECKOTO MaTepuara.

Pewure 3anaun:
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1) Jlmaromains kBampata paBHa~/12 cM. Haiiqure ero romas.

2) BprumcauTe IUIOMAAP PABHOOSAPEHHOTO MPSMOYTOJBHOTO TPEYTrOJbHUKA C
OCHOBaHHUEM 8 CM.

3) IlpopaGorars Marepman ydueOHuMKa 417-423, mpoaHaIM3MpOBaTh 3a1ady Ha

MOCTPOSHHE TMapauIesiorpaMMa M0 OCHOBAHHIO, BHICOTE W OJHOHM M3 JHaroHaiei.

Pemute 3amaun Nel, 3 ctp.423

4) BhINOIHUTE MPOBEPOUYHYIO pabOTy MO BapHAHTAM

3aoanue. T1ocTpOUTH € TOMOILIBIO IUPKYJIS U JIMHEHKH

1 BapuaHT — NPSIMOYTOJIbHUK T10 JUaroHaJIu ¥ OJTHOM U3 CTOPOH;

2 BapHaHT — KBaJpaT cO CTOPOHOMU p;

3 BapmaHT — poMO 10 U3BECTHBIM ANArOHAJIIM;

4 BapuaHT — KBaJpaT, AMAroOHaIb KOTOPOTO 3aJaHa;

5 BapuaHT — poM0 10 CTOPOHE U OTHOMY M3 YTJIOB IIPU €TI0 BEPILIHHE;

6 BapuaHT — poMO CTOPOHE M IUaroHau.

Yxa3aHusl 10 COCTABJEHUIO 0TYETA: CTYACHTHI CAAIOT TETPaIH C BHIIOJIHEHHBIMH

3aJaHUSIMU.

Konmponwvnwie éonpocet:
1.ITepeuncanTe dy1eMEHTApPHBIE 33/1a4l HA IMOCTPOCHUE, HA30BHUTE JTAIIbl PEIICHHUS
3aj1a4 Ha IOCTPOCHUE.
2.KakoBbl 0OCOOEHHOCTH HCIIOJIb30BAHUSI OIPEACICHHUH, CBOMCTB M IPHU3HAKOB
reOMETPUYECKUX (UTYp, U3ydaeMbIX B HAYaIbHOM IIKOJIE WM C KOTOPBIMHU JAETH
3HAKOMSATCS B JETCKOM cajy?

Kpumepuu oyenxu:

OLeHKa «OmauYHO» CTABUTCS, €CIU CTYACHT BIIAJICET JJIEMEHTApHBIMU
3aJayaMd Ha TOCTPOCHHE M MpPAaBHJIBHO BBINOJHSACT peLICHHE 3aiad Ha
MOCTPOEHHE, TPAMOTHO AHAIU3UPYET YPOK M OOOCHOBBIBAET CBOM CYXKICHHUS W
BBIBO/IbI.

OrmeHka «xopouio» BBICTABIIETCS 3a paboTy, B KOTOPOH CTYIEHT
OoOHapyXuBaeT IOJHOE 3HAHWE U IOHMMAaHUE MaTepHana, OJHAKO JAOIyCKaeT
enMHUYHbIe (akTHueckue OINMOKM MNpW aHajM3e 3a/aud WM J0Ka3aTelbCTBE,
NPaBHJIbHO MTPOBOAMT aHAIN3 YPOKa.

OueHka «yooenemeopumensnoy CTaBUTCS, €CIM CTYAEHT H3JIaraer
Marepuas HeJJOCTaTOYHO IIOJTHO, JIOITyCKaeT (pakTHuecKne HETOYHOCTH B aHaJIM3e
33724l Ha IIOCTPOCHHE, 3aTpyJHsAETCS 00OOCHOBAaTh CBOM CYX/IEHHS W IPOBECTH
HeoOXo/MMoe HccileI0BaHKe; HapylaeT I10CieJ0BaTeIbHOCTh B aHAIN3E YPOKa.

OueHka  «Heyoo61€mMEOpUmMENbHO»  CTAaBUTCS,  €CIM  CTYICHT
oOHapy)XMBaeT He3HaHUe OOJIbIIEH YacTH MaTepHaia, JOIyCKaeT rpyOble ommoKn
IpM PELICHUH 3a]a4, He BIaJieeT METOAUKOHN aHaIu3a ypoKa.

VYueOHas U ciequaJbHas JUTepaTypa

29



1. Croiinoa JL.II. TeopeTnyeckre OCHOBBI HAYaIbHOTO Kypca MaTeMaTHKH: y4eO.
nmocobue sl CTya.yapexxaeHuid cpen. npod. odpazosanms / JLII. CrofinoBa. — M.:
Wznatensckuii neHTp «Akagemus» 2017. — 272c.

2. http://www.math.ru/

Tema 2.2.'eomerpudeckue Tena B IPOCTPAHCTBE
IpakTuyeckoe 3ansaTHe Nel0

Tema: «/300paxkeHHe NPOCTPAHCTBEHHBIX TeJ Ha IUIOCKOCTH. Haxoxnenue
IUIONIaJIel IIOBEPXHOCTEH U 00BbEMOB IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX TEIL.)»
Heap: yunutscs nM300pa’kaTh MPOCTPAHCTBEHHBIE TeNa HAa IUIOCKOCTH M PEIIaTh
3ama4d HaXOXJCHHE IUIOManeii MOBEPXHOCTEH M OOBEMOB IMPOCTPAHCTBEHHBIX
TEOMETPUICCKUX TEll.
IIpumensieMoe 060pyA0BaHHe: TeOMETpHUCCKHE Tela, yaeOHUK «[ eomeTpus -10,
11 kn.»
3aganue A5 MOATOTOBKH K MPAKTHYECKOMY 3aHSTHIO: TIOBTOPHUTH M3yYCHHBIH
MaTepHai

ILnan 3ansTus
BoinosHeHHe NPAKTHYECKHUX 3aJaHUi
1.BricoTa koHyca paBHa 96, a nuameTp ocHoBaHus — 56. Haiinute oOpasyroiryro
KOHYca.
2. Ilromans GOKOBOM IIOBEPXHOCTHM ImmMHApa paBHa SUT, a BeIcOTa — 8 .
Haiinute nuamerp ocHoBaHMsI.
3. mametp ocHOBaHHA KOHYyca paBeH 60, a mmmHa oOpasyromeit — 50. Haiimure
TUTOIA/Ib OCEBOTO CEYCHUS ITOTO KOHYCA.

4. BricoTa KOHyca paBHa 6 ¢M, YToJl TIpH BEPIIMHE OCEBOro ceueHus paseH 120°.
Haiigure:

a) IJIOIIAh CEYSHHs KOHYCa IUIOCKOCTBIO, MPOXOIIEeii uepes aBe oOpasyromue,
yroJ Mex 1y KoTopbiMu 30°;

0) momaab 60KOBOM MOBEPXHOCTH KOHYCA.

5. OceBoe cedeHue IIUTMHIpA — KBajJpaT, IUIOMAJb OCHOBAHUS LWIMHApA PaBHA
167 cm?.  Haiimure miomanp moIHOH ITOBEPXHOCTH LIWJIMH]IPA.

6. Jluaronanas KyOa paBHa \/E cM. Haitnure ero o0beM.

7. JIBa peOpa mNpsIMOYTOJBHOTO MapaJjieseNuiena, BBIXOIAIINE W3 OJHOU
BEpIIMHEL, paBHEl 2 n 4. [luaronans napauienenunesaa pasHa 6. Haiinure oobem
napasulesIeuIe/1a.

8. Paagmycer Tpex mrapoB paBHbI 3cM, 4 cM U 5 cM. Halinute pagnyc mapa, 00bem
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KOTOPOT'O PaBEH CyMMeE UX 00bEMOB.

— T

9. Haiinure 060peM MHOTOTpaHHIKA, H300pakeHHOTO Ha PHCYHKE, BCE JBYTPaHHBIC
YIIIBI KOTOPOTO MpsiMble. Pa3sMepsl Ha puc. AaHBI B CM.

10. O6bem mapa pasen 288 7. Haiiaure mioriaas ero moBepXHOCTH.

IIpoBepounas padora
Bapuanm 1

1. OGpa3yromiast KoHyca, paBHas /2 cM, HAKIOHEHA K TUIOCKOCTH OCHOBAHUS IIOX
yrinom 30°. Haiinure 068M KkoHyca.
2. Haiinure BHICOTY KOHYCa, €CJIH ero oobem 4811 cmS, a paauyc ocHOBaHUs 4 cM.
3. Haiinure o6beM MHOTOrpaHHHKA, H300paKEHHOTO Ha PUCYHKE, BCE JIByrpaHHbIC
YIJIbl KOTOPOTO MpsiMble. Pa3mepsl Ha puc. JaHbl B CM.

2! 1

'

4. HaiimuTe miomajab TOBEPXHOCTH IIapa U ero 00beM, CIIM panuyc mapa paBeH 4
cM.
5. Haiinute pagMyc OCHOBAaHMS LUIMHApPA, eciu ero oobeMm pased 120 cm®, a
BBICOTA 3,6 CM.

Bapuanm 2
1. JlBa pebpa mNpsIMOYroJbHOTO IApaJUIEIENIEa, BBIXOIIIINE W3 OJHOU
BEUIMHBI, paBHBI 2M, 3M. O6beM mapawienenunena pasen 36m°. Haiigure ero
JTUarOHAJb.
2. Haiinure o6beM MHOTOTpaHHMKa, H300p)KEHHOTO HA PUCYHKE, BCE JABYTPaHHbIE
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YTJIbl KOTOPOT'O IPAMBIC. Pa3M€pLI Ha puC. JaHbI B CM.
3

4 '

3. Haiinnte 00beM KOHyca, €Ciii €ro BhICoTa 3 CM, a paanyc OCHOBaHUS 1,5 cM.
4. Haiinute BBICOTY UMIMHApA, €CIM €ro oObeM paseH 2411 cm®, a pamuyc

OCHOBAHUSA /2 CM.

5. Haiinure paguyc mapa u Iuonaas NOBEPXHOCTH MIapa, ecli ero 00beM paBeH
113,04 cm®,

Yka3aHus 10 COCTABJIEHHUIO OTUETA: CTYACHTBI CAAI0OT BBINIOJTHEHHBIC TMCHbMCHHO
B TETpaJy 3aJaHUS.
Kpumepuu oyenxu:

O1neHKa «OmMAUYHO» CTAaBUTCS, €CIHM CTYACHT UMEET IIIyOOKHEe 3HAHUS IO
JAHHOM TeMe, BBIMTOJIHACT 3aJJaHUs PA3IMIHOTO XapaKTepa

OneHKa «Xopouto» CTaBUTCS, €CIH CTYICHT OOHApyKHBaeT Xopoliee
3HAHUE TEOPHUH, HO JOMYCKACT SAMHUYHBIC OITUOKH MIPH BHITOTHCHUN 3aaHUH.

OneHKa  «y0061emeopumeIbHoy  CTaBUTCSA, €CIIM  CTYACHT HWMEeT
MOBEPXHOCTHBIE 3HAHUS IO TeMe, JOIMyCKaeT 3HAYUTENEHOE KOJIMYSCTBO OIMUOOK
IIPpY BBITIOJTHEHUU MPAKTHYCCKUX 3a):[aHm71.

Or11eHKa «HEYO061emeopumenbHoy CTaBUTCA, €CIIM CTyIeHT 0OHapyKHUBaeT
He3HaHWe OOJbIIeH YaCTH TEOPETHYECKOTO MaTepuana, KOTOPOe BIEYET OOJBIIOe
KOJIHMYECTBO OIIHOOK IPpY BBITTIOJTHEHUU MPAKTHYCCKUX 3a;:[aH1/1171.

5. OceBoe ceueHue IUIMHApPA — KBajapar, JUaroHaib koroporo 4 cm. Haiinure
TUIOLIA/Ib MTOJHOW TTOBEPXHOCTH LIHJIMHAPA.

Y4yeOHasi u ciequabLHAs JUTEpaTypa
1. Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHalM3a, T'€OMETPHS.
I'eomerpust. 10-11 kmaccwr: yueO. ast obmeoOpa3zoBar. opraHu3anuii: 6a30BbId U
yriry6n. ypoau / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap.].- M.:
IIpocsemenue, 2016. — 255 c.
2. Jlamasu A.A. Maremaruka / A.A. lagasH. - 3-e uza. - M. : @opym : Undpa-
M, 2011. - 544 c.
3. [Hanasu A.A. CoopHuk 3a1au o matematuke / A.A. anasu. - M. : @opym :
Wudpa-M, 2011. - 352 c.
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