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IIpenucaosue

VYuyebHO-MeTOoIMYeCKOe  IocoOue  CONEpKUT  3aJaHusd A BHEAYJUTOPHOM
CaMOCTOSITENIbHOW paloThl, MpenHa3HauYeHHbIE I Oosee TITyOOKOro WM3ydeHUs AMCUUILUINHBL
cUCTeMaTH3alluy U 3aKpEIJICHUsI IIOJYYEHHBIX 3HaHUHN U MPaKTUYECKUX YMEHM; yrilyOiaeHus u
pacuIMpeHnsi TEOPETUYECKUX W MPAKTHUECKUX 3HAHWN; (OPMHPOBAHUS YMEHUH HCIIOIB30BaTh
CIELUAJIBHYIO, CIPAaBOYHYIO JINTEPATYypy, & TaK K€ COIEPKUT METONAMYECKUE YKa3aHHA II0
BBITIOJIHEHHIO TMPEJJIOKEHHBIX 33[aHU U CIHUCOK JIUTEPATYPHI, HEOOXOIMMON JUIS U3y4YEHUS
JUCLUIUINHBI.

Hcnonb3oBaHue MaHHOIO METOJMYECKOTO IMOcoOMs B y4dyeOHOM IIpolecce IO3BOJIUT
KOKIOMY CTYACHTY OCBOUTb TECOPETHMYECKMH MAaTepHaj, JIacT BO3MOXKHOCTb IIPUMEHUTh
MMOJIYYCHHBIC 3HAHUA Ha ITPAKTHUKE.



Yka3zanusd K Boinojnenuio BCP

BCP Hy>XHO BBIIIOJIHATH B OTAEIBHOW TETPAaaU B KIETKY, YEPHUIAMH YEPHOTO WJIA CHHETO
usera. Heo6XxoauMo 0CcTaBiIsATh MO IMHUPUHON S KIIETOUEK Ul 3aMEYaHUM PEnoiaBaTesl.
Pemenus 3amau cienyer M3narath MOJPOOHO M AKKypaTHO, OOBSCHSS U MOTUBUPYS BCe
JEMCTBUS 110 XOAY PELIEHUS U JieNas HeOOXOIUMBbIE YEPTEXKHU.

OdopmiieHne pelieHns 3ajjauu clieyeT 3aBepiiaTh coBoM «OTBeT».

ITocne mosyueHus MPOBEPEHHOI IpenojaBaresieM padoThl CTYIEHT JOJDKEH B JTOH ke
TeTpaau HCIPaBUTh BCE OTMEYEHHbIE OIIMOKU M HeAodeThl. BHOCUTH HcHpaBiieHUs B caM

TEKCT pabOTHI MOCJIE €€ MPOBEPKH 3arpeLIaeTCs.

OHGHI/IBaHI/Ie HHIWBUAYAJIbHBIX O6paSOBaTCJ'IBHBIX I[OCTI/I)KGHI/Iﬁ 10 pe3yiabTaTam

BbinosHeHUs1 BCP npon3BoauTCs B COOTBETCTBUH C YHUBEPCAIBHOM HIKaNOH (Tabnuma).

[IpoueHT pe3yJbTaTUBHOCTH

KauecTBennas OILICHKAa MHANBUAYAJIbHBIX
O6paSOBaTCJ'IBHBIX ,Z[OCTPI)K@HPIFI

(IpaBWIIBHBIX OTBETOB) v
6ayu (0OTMETKA) BepOaTbHBIN aHAJIOT
90 — 100 5 OTJINYHO
80 — 89 4 XOPOIIIO
70—-79 3 YJIOBJIETBOPUTEIILHO
menee 70 2 HEYJI0BJIETBOPUTEIIHLHO
['paduk BBHIOJHEHUS CAMOCTOATEIbHBIX PadoOT.
NoNe Cpox
Tema paboThl O6nem | BPITOTHCHHA
gacop | (HEAEA
cemectpa)Cpok
BBITTOJIHEHUS
1.1. Bseznenue. Posib MaTeMaTUKU B COBPEMEHHOM MUPE 1 1 Henens
2.2. KomrmuiekcHele uncna. 1 1 Henens
3.3. NunuBuayansHOE 3aganue no teme «JleiictBus nag | 1 2 Henens
KOMILJIEKCHBIMU YU CIIaMU
4.4. MmnoxectBa. Onepanuu HaJ MHOKecTBaMH. ['padsl. 1 2 Henens
5.5. NunuBuayansHOE 3aaanue mo TeMe «Oneparuu Hajl 1 3 "Henens
MHOECTBaMH U rpadamu»
6.6. IIpenen u HeMpepBHIBHOCTD (DYHKIINU. 1 3 Henensd
7.7. NunuBunyansHOE 3a1aHue 1o TeMe «Borancienune 1 4 nenens
npenenos. MccnenoBanue GpyHKIIMK Ha
HEIPEPBIBHOCTHY.
8.8. [IponsBoaHas U €€ MPHUIIOKEHHUS. 1 4 nenens
9.9. WNunuBunyansHoe 3aaanue no reMe «llocrpoenue 2 5 Henens
rpadukoB. PerieHne npukinagHbIX 3a1au».
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10.10. | ITepBooOpa3nas. HeonpeneneHHbIN HHTETpAIL. 1 5 Henenst
11.11. | MeToapl HHTErpUPOBaHUSI. 1 6 Henens
12.12. | Onpenenenubiii uarerpai. [lpumenenue 1 6 Heaenst
OIPEEIIEHHOr0 UHTErpaja JUisl BBIYMCICHUS
TUIOMIAIeH TUTIOCKUX UTYP.
13.13. | UuaguBuayanbHOE 3aaHue 1Mo TeMe «Bpraucienue ¢ 1 7 Hepnens
MOMOIIBIO0 UHTETpaia IUIOMAACH TNIOCKUX (QUTYPY.
14.14. | O6bIkHOBEeHHBIE qU(GepeHIINATbHBIC YPABHEHHS. 1 7 Henens
15.15. | UaauBuayansHOE 3a1anue 1Mo Teme «Pemenue 1 8 Henensa
TudepeHIMaIbHBIX YPaBHEHUN C pa3AesoMUCs
MePEMEHHBIMU; OJTHOPOJIHBIX JIMHEUHBIX
mubdepeHIMaTbHBIX YPaBHEHH IEPBOTO MOPSIIKAY.
16.16. OnHoponHbie THHEHHBIE MU hepeHITnATEHBIC 8 Henens
YpaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMHU
Koa(urmeHTamu.
17.17. NunuBuayansHoe 3a1aHue 1o reme «Pemenne 9 "Henena
IPUKIIAIHBIX 33]]a4 HA COCTaBJICHHE
muddepeHIaTbHBIX YPaBHEHUI.
18.18. @yHKIUA IBYX IIEpEMEHHBIX. YacTHBIE 9 Henens
npousBoaHbie. [lonnenii quddepennnan GpyHxmum
JIBYX TIEPEMEHHBIX.
19.19. | dIuddepennmanbabie ypaBHEHUS B YaCTHBIX 1 10 Henens
MIPOU3BO/IHBIX.
20.20. | Pagwr 1 10 Henmens
21.21. | OcHOBHBIE MOHATHS KOMOMHATOPUKHI 1 11 nepens
22. OCHOBHBIE TTOHSTHSI TEOPUU BEPOSITHOCTEH. 1 13 Henens
23.23. | UnauBuayansHOE 3a1aHue 1o teme «Pemienue 13 Henens
BEPOATHOCTHBIX 3a/1a4. HaxokeHune YnucioBbix 1
XapaKTEPUCTUK JUCKPETHOMN CIIy4ailHOW BEIMYUHBI.
24 Yucnennoe auddepeHurpoBanme 1 14 nenens
24.24. | YucnenHoe peuieHne 0ObIKHOBEHHBIX 1 14 nenens
muddepeHIMaTbHBIX YpaBHEHU MeTo10M Diiiepa.
WUTOTO 26




Camocmosmenvnasn paboma Nel. Beeoenue. Ponb mamemamuku 6 cospemeHHoM Mupe.

Lenb: popmupoBaTh HHTEpEC K MPODECCHH, 3aKPEUTh 3HAHUS, TOTY4YEHHBIC Ha JICKIIUY;
(bopMHpPOBATH YMEHHE CAMOCTOATEIBHO HAXOAUTh HEOOXOIUMBIN TEOPETHUECKUI MaTepuall.
Beimmonnenune — ganHOW  pa®OTBI  COCOOCTBYeT — (POPMHUPOBAHUIO  CIIETYIOLIMX
xkomnerennuii: OK 1, IIK 1.1.
Copepxanue: MnnuBuayanbHoe 3aganue Ne 1.
Teker 3anaHusi: COCTaBUTh COOOLIEHHME Ha TeMmy: «MaremaTuka M Hay4HO-TEXHMUYECKHUM
poTpece.
Metoanyeckue peKOMEHIaluH 110 OAr0TOBKE cooOmeHus cM. [Ipunoxxenue 2.

Camocmosmenvras paboma No2. Komniekchvie uucia.

Lenb: 3akpenuTh 3HAHMS, [OJyYEHHbIE Ha JIEKIUH; (OPMUPOBATH yMEHHE
CaMOCTOSITENIbHO HaXOAUTh HEOOXOJMMBII TEOPETUYECKHI MaTepHall.
Boimonnenue — maHHOW — paboThl  cHOCOOCTBYeT — (DOPMHUPOBAHHIO  CIEAYIOLINX
komnerennuii: OK 4, 11K 4.1.
Copepxannie pabOThbI:
1) ITonb3ysch KOHCIIEKTOM JICKIIMU ¥ PEKOMEHAYEMOH JINTEPaTypOil OTBETHTH Ha BOIPOCHI:
e Uro Takoe MHuMas eauHKuNa? Kak BBIYUCIAIOT CTENEHN MHUMOM €IMHULBI? (TIpUMED).
Kakoe 4ncno Ha3bIBaeTCsi KOMIUIEKCHBIM?
Kakue koMIIieKCHbIE YUCIia HA3bIBAIOTCSAY YUCTO MHUMBIMH, PABHBIMHU, COMIPSKEHHBIMU?
Kak reomerpuiecku n300pa)karoTcsi KOMIUIEKCHBIE Yncia?
Kak 3anuceiBaeTcsi KOMIUIEKCHOE YKCIIO B anredpandeckoii popme?
Kak BBIMOTHSIOTCS CIOXKEHUE , BBHIUMTAHUE ,YMHOXEHHE KOMIUIEKCHBIX YHCET B
anredpandeckoit popme? (mpumep).
Kak BpInosHsAeTCS AeNieHue KOMIUIEKCHBIX YKcen B anreOpandeckoit hopme?(mpumep)
e Uro Ha3piBaeTCd MOJYJIEM U apryMEHTOM KOMIUIEKCHOro yucna? 3anummure (HOopMyIIbl
JUTSL MOAYJISI U apTyMEHTa KOMITJIEKCHOTO YHUCIIA.
e Kak 3anuchIiBaeTcs KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUYECKOM hopme?
e Kak 3anuchiBaeTcs KOMIUIEKCHOE YKCIIO B MOKa3aTeIbHOM popme?
e Kak BBITOTHUTH Tepexon OT anreOpandeckoil (OpMBI KOMIUIEKCHOTO — YHCla K
TPUTOHOMETPHUECKOMN? K TTOKa3aTEeIbHOMN?
e Kak BBINONHUTH TEpPEXoJ OT TPUTOHOMETPHUUECKON (HOPMBI KOMILJIEKCHOTO YHCIa K
anredpandeckoit? OT nmoka3aTenbHOH ?
2) BpimonHUTE KOHCIEKT Bompoca «JleiicTBUsT HaJg KOMIUIEKCHBIMH 4YHCIaMH B
TPUTOHOMETPHUYECKON ¥ MOKa3aTeILHON popMey.
Metoanyeckre peKOMEHIAIIH 10 BBIMOJIHEHUIO KOHCIeKTa cM. [Ipunoxkenue 1.

Camocmosmenvuas paboma Ne 3. [leticmeusi HAO KOMNIEKCHLIMU YUCTAMU.

Llenb: mpoBEPUTH YPOBEHb YCBOCHUSI MAaTEpHUAIIA TEMBI.
Breimonnenue ngaHHOW paboOThl CHOCOOCTBYET (OPMHUPOBAHUIO CIEAYIONMIUX OOIINX
komnerennuii: OK 2, IIK 1.2.

Copepxanne pabotsl: UnauBuayanpHoe 3aqanme Ne 2.

TekcT 3a1aHusi: UHIUBUyAIbHASI paboTa COCTOUT U3 4 3a7aHuil 25 BapuaHTOB.

Bapuant | Beruncianre | Boimosnure HN3o0pa3ure 3anumure Z3 B
AeHCTBUSA reOMeTPpUYeCKH | TPUTOHOMETPHYECKOI U
a)z, + NnoKa3arejbHoOi hopme




z,;6)zq —
Zy; B)Zl '
Z,;T)Z1 + Zy,

1 {78940 z1=1-24;z, = 2 + | z,=1-24; 73=3-34;
1
2 ;78533 z,=2-44;2z, =5+ | z;=2-4i Z3=V3-1;
1
3 ;34962 z1=3-54; 25 = 2 + | z1=3-54; Z3=
1
7 {45675 2,=4-74; 2, = 3 + | 2,=4-74; z3=-10
1
5 56784 71=7-44; 7y, = 1 + | z;=7-44; z3=64;
44
6 ;67893 2y=-24;2, =9 — z1=-24 Z3=-54;
34
7 i78910 Zl=6’i',' Zy = 4 — Zl=6/i; Z3=£_1
54 22
8 {89103 2,=104; z, = 8 — 7z1=104 23=l _ V3 i
74 G
9 jo1016 Z1=-4;2y =5 — zZ1=1 Z3=£ _ v2,
4i 2 2
10 l'23765 leg,i; ZZ — 1 — les/i 23=1'/L,
61
11 ;72318 21=-2424; Z, = 34 | zy=-2+24 Z3=-1+4;
12 ;61327 7, =-3- z, =-3-44; Z3=2+24;
4i; 7, = —84
13 ;24600 21=-8+54; 2, = 74 | z;=-4+54; Z3=-2-24;
14 1785 Zl=5'2’iz; ZZ = Zl=5—2/i, 23='3+3/i,'
—44
15 1853 2,=6+i; 2, = 54 | 2,=6+i Z3=—/3-4;
16 {534 z1=1-24;z, = 2 + | z1=1-24; z3=-71
34
17 ;535 21=2+424; 7, = 94 | z;=2+24; z3=
18 ;856 21=-24; Zy = +34 | z;=-24; Z3=-
19 ;9397 2174, 2, = 7+ 34 | z;=1 z3=-54;
20 i2250 21:2_/[,,- Zy = 2+ lez—i Z3= __3+l i
i 2 2
21 ;3139 Z1=—44;2, = 3i | z;=—41 z3=-1+i;
22 j1148 Z1=-24;Z, =1 zy=-21 Z3=— E+l 1
2 2
23 ;75401 21=2-71; 2z, = 1 — | z,=2-74; 23 V2 + V2
2i > 2
24 j466 71=1-24; 2, = 1 + | z;=1-24; Z3=-
24
25 {725 71=4424; 7, = z1=4+24; z3=-84;
5—-4

KpnTeplm BBICTABJICHUS OLICHOK 32 MHAUBUAYAJIBHOC 3aJaHUE:

Onenka «5» -Bce 4 3a/1aHusI BBIMTIOJTHEHBI BEPHO;
«4» - 3 3a7aHMs BBITIOJIHEHBI BEPHO, & OJTHO COJACPIKHUT HErpyOble ONMIHOKH;

8




«3» - BBINOJIHEHO BEPHO 2 3aJaHus;

«2» - BBITIOJTHEHO BEPHO MEHEE ABYX 3aJJaHUI.

MeTtonudeckue peKOMEHIAINH IO BRITIOTHEHUIO MHAUBHIYAIBHBIX paboT cM. [Tpunoxenue 4.

Camocmosmenvrasn paboma Ne 4. Muosxcecmea. Onepayuu nao mroxcecmsamu. I paghoi.

enb: 3akpenutb

3HAHUS,

IIOJIYYCHHBIC Ha  JICKIUU;

CaMOCTOSITENIbHO HAXOAUTh HEOOXOJMMBII TEOPETUYECKHI MaTepHall.
Brimongenne — maHHOU
komnerennui: OK 4, I1K 3.1.
Copepxanue pabOThI:
1) ITonp3ysick KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMON JTUTEPATypOil OTBETUTH HA BOIIPOCHI:
Uto u3yyaer qucKpeTHas MaTemMaTuka’?

paboThI

CIOCOOCTBYET

YTt0 HA3BIBAIOT MHOXECTBOM, 3JICMCHTaAMU MHOKeCTBa?

Kaxkwue BHUbI MHOXXCCTB ObIBaIOT?

Croco0bI 3a1aHusT MHOXKECTB?

(hopMHUPOBAHHIO

dbopMUpOBaTh  yMEHHE

CIIeTYIOIINX

OnepauHH Haa MHOXECTBAMHU U UX WIUIIOCTPALIUA C TIOMOIIBIO KPYI'OB Bﬁnepa?

OcHoBHbIE CBOWCTBA ONepaluii Hal MHOKeCTBaMu?

I[eKapTOBO IIPOU3BCIACHUC MHOXKCCTB U €TI0 CTEIIeHb?

3anucarthb (I)OpMy.]'Iy KOJIN4YCCTBA 3JICMCHTOB B O6T>GI[I/IHCHI/II/I ABYX KOHCUYHBIX MHOKCCTB.

Jatb onpenenenue moustus rpada.

[Tepeunciure OCHOBHBIC BHIBI TPadOB.

[lepeuncnure criocooOsl 3a7aHus rpagos.

2) BemmonHuTh KOHCTIEKT Bompoca «Onepanuu Haf rpadamm.

MeTtonnueckre peKOMEHIALMM IO BBIOJIHEHUIO KOHCIIeKTa cM. [Ipuiioxkenune 1.

Camocmosmenvras paboma Ne 5. Onepayuu Hao MHONCECMeamu u cpagpamu.

Lenp: mpoBEepUTHh YPOBEHb YCBOCHUS MaTEpHUaIa TEMBI.
BremogHerne — gaHHOH
kommetennuii: OK 4, OK 5, I1IK 4.5.
Conepsxanne padotsl: UHnuBuayansHoe 3aganue Ne 3.

paboThI

CIOCOOCTBYET

(GhOopMHUPOBAHNUIO

TexcT 3aganus: UHAMBUAYaAIbHAS paboTa COCTOMUT U3 5 3a7aHuil 25 BapuaHTOB.

CIIEYIOIINX

1. Haiitu A UB, A "B, A\B, ,A+B, B,ecu U = {0,1,2,3,4,5,6,7,8,a,b,c,d,n,mk.f,x,y}

Ne MHuoxecTtBO A MHuoxecTBo B
BapuaHTa

1. {1,2,3,5,6,} {1,2,3,4,7}

2. {a,b,c,x} {a,b,c, d,r}

3. {1,2,3,8} {1,2,4,5}

4, {a,c,d,k} {a,b,c,d,n}

5. {5,6,7} {a,b,c,7}

6. {6,7,8,2} {2,4,5,6,7,}

7. {a,c,b,d} {a,d,n}

8. {1,2,5,7} {1,3,2,5}




0. {f,d,2 ,4,1,3} {f,d,1,2,3}
10. {1,2,3,5} {1,3,a,c}
11. {1,2,3,4,5} {1,4,5,8,7}
12. {a, b,cyx} {1,3,4, a, b}
13. {1,2,4,7} {1,2,3,6}
14. {a,b,c,4} {a,b,c,d}
15. {5,6,b,a,7} {5,6,a,b,c,}
16. {6,7,4,3} {6,8,1,5}
17. {1,2,3,a,d} {a,c,1,3,4}
18. {3,2,1,0} {1,3,5,6}
19. {f,b,1,2,3} {f,d,1,2,3}
20. {1,2,3,5,x} {1,3,4,x,y}
21. {a,b,c,n,m} {{a,b,5,6,8}
22. {5,6,B,a,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24, {a,c,d,x,1} {a,c,x,2,3}
25. {a,b,c,d,4} {a,b,4,5,7}

2. HM3o6pa3utb MHOXkeECTBO D ¢ moMoIso0 Kpyros Jisepa.

No MmuoxectBo D
1.
(A N B)uUC
2.
(ANB)uU C
3.
(AuB)nC
4.
(AUB)N C
5.
(AnB)uC
6.
( KmB)uC
7.
(AU B)nC
8.
(AUB)NC
0.
AnB)UANO)
10.
(AuUB)N(AuC)
11.
(ANB)U( ANC)
12.
(AnB)uC
13.
(A nB)uUC
14.
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(AnB)uU C
15.
(AuB)nC
16.
(AUB)N C
17.
(AnB)uC
18.
(AnB)uUC
19.
(AU B)nC
20.
(AUB)NC
21.
AnB)UANO)
22.
(AnB)yuC
23.
(AnB)uUC
24.
(AuB) N (AuCC)
25.
(ANB)U( AnC)

3. U3BecTHO, 4TO M3 1 YYECHUKOB CIIOPTOM YBJIEKAIOTCS @ YYEHUKOB, POrpaMMHpPOBAHUEM b,
MaTeMaTHUKOM ¢, CIOPTOM M MporpaMMHpoBaHueM d, CIOPTOM M MaTeMaTUKOW e,
IIPOrpaMMHUPOBAHUEM U MAaTEMAaTUKOM f , CIOPTOM, MaTeMaTUKON U MPOrPaMMHUPOBAHUEM g
y4eHUKOB. CKOJIBKO YYEHUKOB YBIEKAeTCs TOJbKO mporpamMmmupoBanueM? CKOJIBbKO
YUEHUKOB yBJIEKA€TCS TOJBKO MaTeMaTUKON? CKOJIBKO YYEHMKOB HUYEM HE YBIIEKAETCS?

Bapuant n a b c d e f g
1. 100 30 28 42 8 5 10 3
2. 80 23 29 28 10 8 2
3. 70 32 21 23 8 4 3
4. 70 30 30 30 7 13 11 4
5. 100 28 35 28 3 6 9 2
6. 80 28 29 30 17 13 12 10
7. 90 30 30 35 6 6 9 2
8. 100 43 25 30 10 8 5 3
0. 100 35 30 40 12 10 8 5
10. 80 25 25 25 10 5 3 2
11. 90 33 42 30 13 10 6 3
12. 100 30 28 42 8 5 10 3
13. 80 23 29 28 10 8 2
14. 70 32 21 23 8 4 3
15. 70 30 30 30 7 13 11 4
16. 100 28 35 28 3 9 2
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17. 80 28 29 30 17 13 12 10
18. 90 30 30 35 6 6 9 2
19. 100 43 25 30 10 8 5 3
20. 100 35 30 40 12 10 8 5
21. 80 25 25 25 10 5 3 2
22, 90 33 42 30 13 10 6 3
23. 70 28 21 23 8 12 4 3
24. 100 28 30 30 7 13 11 4
25. 80 30 35 28 3 6 9 2
4. Jlan rpad

A) 3anummuTe KOJIM4ecTBO pedep U BepIuH rpada;
B) Onpenenuth KpaTdyaiiivii MyTh U3 BEpIIMHBI 1 B BepiuHy 8 a1 rpada, mpeIcTaBIeHHOTro Ha

PHUCYHKE;
C) 3anumuTe HOMEpa BEpIIMH, UMEIOIINX OJMHAKOBYIO CTENIEHb:
1,7,13,19 4,10,16,22
2,8,14,20

5,11,17,23
3,9,15,21 6,12,18,24,25

5. I'pad 3aman quarpammoii.

A) CoctaBbTe MapLIpyThl IJIUHBI 5 U3 BEPUIMHBI V7 B BepIIMHY Vs. CocTaBbTe MPOCTYIO LIETIb,
COETMHSIOIYIO 3TH BEPIIHHBI.

B) IToctpoiite mpocToi UK, COAEPKAIINNA BEPIINHY V4.
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1,7,13,19. 4,10,16,22
Y Y
v Y
v
2,8,14,20. \/.
\/-
\/.
511,17,23 V-
\/-
\/.
\/-
3,9,15,21 A
Vi
VG VZ
Ve Y V2
Vv, 6,12,18,24,25
Vs YA Vv
\V V5 V4 3
Vy

KpnTeme BBICTABJICHUA OCHOK 324 HHAUBUAYAJIBHOE 3aIaHHUC:

OueHka «5» - MpaBUIIbHO BBIMOJIHEHO S 3a/1aHUI;

«4» - MpaBUIBHO BBIMOJHEHO 4 3alaHWsl WA TPABWIBHO BBINOJHEHO 5 3aJaHUM, HO €CTh
HEJIOYETHI IPU PELICHUH;

«3» - MPaBUJILHO BBINOJIHEHO 3 3a1aHUS;

«2» - BBIIIOJIHEHO 2 M MeHee 2 3aJaHuH.

MeToandeckue peKOMEH/IAIMH 110 BBHITTOJIHEHUIO HHANBUTYAJIbHBIX paboT cMm. [Ipunoxenue 4.
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Camocmosmenvras paboma Nob. [Ipeden u nenpepvisHocmo gyHKkyuu.

Ienp: 3akpenuTh 3HAHWS, [OJYYCHHbIC Ha JICKIMH; (OPMUPOBATH yMEHHUE
CaMOCTOSITENIbHO HAXOIUTh HEOOXOAMMBIN TEOPETUUECKUN MaTepual.
Breimonnenue — ganHOW  paboOThIl  COCOOCTBYeT — (POPMHUPOBAHUIO  CIEAYIOLIMX
komnerennuii: OK 2, OK 4, IIK 3.1.
Coneprxanue pabOTHI:
[Tonb3ysich KOHCIIEKTOM JICKIIMU U PEKOMEHAYEMOU JTUTepaTypOil OTBETUTH HA BOIIPOCHI:
e YT0 Ha3BIBAIOT MPEIEIIOM OECKOHEYHON YMCIOBOM mocieaoBarebHOCTH (Vy,)?
¢ Uro noHMMAIOT MO/ TIpeieioM (GYHKIIUU Ha OECKOHEYHOCTH?

e Uro noHMMAIOT MO TIpeieloM (GYHKIIUU B TOUKE?

e Kakas ¢yHKIMS Ha3bIBAETCS HETIPEPHIBHOW B TOUKE X = a? Ha MPOMEXYTKe X7

o Kaxkue apudmernyeckue onepanu MOKHO BBITIOHSTH HaJ peaeiaMu?

e Kaxk BbIUMCHHUTD NpEIeT BO BHYTPEHHEH TOUKE 001acTH ONpeesieHus: Jt000i
37eMeHTapHON QYHKIUU?

o Kaxkas ¢pyHkius Ha3pIBaeTCcss 0ECKOHEUYHO Maloi (0ECKOHEYHO OOJBIION) B TOUKE X =
a ? Ha 6eckoHeuHOCTH?

e KakoBa B3auMOCBS3b MEX1y OECKOHEYHO MaJIbIMU U OECKOHEYHO OOIbIINMU?

oo

e KakoBbI OCHOBHBIE IPUEMBI PACKPBITHS HEOIIPEAECIICHHOCTEN % s
o 0-00,00— 00, 1%?

e UTO0 NOHMMAIOT 10/1 JIEBOCTOPOHHUM (IIPAaBOCTOPOHHUM) MpeaeoM (PyHKIUU B TOUKE
x=a?

e Kakyro TOUKYy X = a Ha3bIBalOT TOYKOH pa3pbiBa 1 pona?

e Kakyro TOUKy X = a Ha3bIBalOT TOYKOI pa3pbiBa 2 poaa?

e Kakyo TOYKY X = a Ha3bIBalOT TOYKON YCTPAaHUMOTO pa3phiBa?

e B uem cyTb uccienoBanusi yHKIIMHM HAa HENPEPHIBHOCTH?

e Uro Takoe acumnToTa rpaduka GyHKIUU? KaKue CYIIECTBYIOT BH bl acuMnToT? Kak
HaWTH BEPTUKAIbHBIE aCUMIITOTHI? HAKJIOHHBIE ACUMIITOTHI?

Camocmosmenvuas paboma Ne7. Buiuucnenue npedenos. Hccrneoosanue gpynkyuu na
HenpepvlHOCMb.

[ens: mpoBepUTHh YPOBEHBb YCBOCHHS MaTepHalia TEMBI.

Broimonnenue — maHHOW — paboThl  cOCOOCTBYeT — (DOPMHUPOBAHHIO  CIEAYIOLINX
kommeTennuii: OK 3, I1K 3.1.

Conepxanne pabotsl: UnauBuayansHoe 3aqanue No 4.

TekcT 3a1aHusi: UHIUBUyaIbHASI paboTa COCTOUT U3 3 3a7aHuil 25 BapuaHTOB.

1. BorurcnuTh npeaensl GyHKIHMT

x%2—(m?+n?)x+mn 2) lim mx?-mx+n
x-m X2 nx2—nx+m-n

1) lim _n»

3 lim (vx2 + mx + n—/x2 —nx + m)
X—00
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sin nx mx —n

4) chi_r)r(l) mx 52635? (mx + n)(m+n)x

Bapuant m n Bapuant m n Bapuant m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 S 7
4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

2. UccnenoBaTh GyHKIIMIO Ha HETIPEPBIBHOCTh B Toukax 0;a; b. OnpeneianTs xapakTep
pa3pbIBOB (DYHKIMH, €CITU OHU cylecTBYIOT. [locTpouTs rpaduk pyHkmu.

x+a,ecnux <0,
Bapuanter NeNe 1-12: f(x) = {(x +a)?ecin0 < x < b,
—x + a,ecau x > b.

—x+a,ecnnx <0,
Bapuanter NeNe 13-25: f(x) = {(x +a)?,ecin0<x <b,
x+a,eciux > b.

Bapuant a b Bapuant a b
1 -2 1 13 -3 1
2 -2 2 14 -3 2
3 -2 3 15 -3 3
4 -1 1 16 -3 4
5 -1 2 17 -2 1
6 -1 3 18 -2 2
7 0 1 19 -2 3
8 0 2 20 -2 4
9 0 3 21 -1 1
10 1 1 22 -1 2
11 1 2 23 -1 3
12 2 1 24 1 1
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| | [ 25 | I [ 2 ]

3. UccnenoBath (yHKIHIO HA HENIPEPBIBHOCTh. ONpeeNuTh XapakTep pa3pblBOB (PYHKIIHUH,
ecIi OHM cymiecTBYIOT. HaiiTi acumMnToTsl rpaduka QyHKIHH.
Bapuanter NeNe 1-12:

ax?+bx+c o
D f(x) = 7, DA€ X1-MCHbLIMI KOPCHb KBAJPATHOTO TPEXHIICHa
ax? + bx + c;
x—x1 .
2) f(x) = —ipers TAC X1-MEHbIIMI KOPEHb KBAJPATHOIO TPEX4/IeHa
ax® + bx +c.
Bapuanter NeNe 13-25:
ax?+bx+c o
) f(x) = rx, o TAC X1 OoNbIIMI KOPEHBb KBAJPATHOTO TPEX4ICHa
ax® + bx + c;
2) f(x) = ﬁ, e X1- OOJBIINI KOPEHb KBAJPATHOTO TPEXWICHA
ax?®+ bx + c.

Bapuant a b c Bapuant a b c
1 3 -1 -2 13 2 -1 -1
2 5 1 -2 14 3 -5 -2
3 4 1 -3 15 4 -11 -3
4 2 3 -2 16 5 -19 -4
5 3 4 -4 17 2 -5 3
6 4 5 -6 18 3 -11 6
7 2 5 -3 19 3 -11 -4
8 3 7 -6 20 2 -7 -4
9 2 7 5 21 5 -17 -12
10 4 7 -2 22 2 9 -18
11 5 14 -3 23 3 8 -3
12 4 9 -9 24 3 8 4

25 4 5 1

KpuTepnu BBICTABJICHUS OLICHOK 32 MHAUBUAYAJIBLHOEC 3a/IaHUE:

OrneHka «5» - TpaBUJILHO BBITIOTHEHO 3 3a/I1aHMUS;

«4» - TpaBWIBHO BBINOJHEHO 2 3aJaHUs WM MPABUJIBHO BBINOJHEHO 3 3aJlaHuid, HO €CTh
HEJI0YETHI TIPU PEIICHUY;

«3» - IpaBUJIBHO BBINOJIHEHO | 3a/1aHue;

«2» - He BBIIIOJIHEHO HU OJTHOTO 3aJ[aHMUsl.

MeTtonuyeckue peKOMEHIAINH 0 BBIMTOIHEHUIO UHANBUAYAIBHBIX paboT cM. [Ipunoxenue 4.

Camocmosmenvras paboma Ne 8. Ilpouszeoonas u ee npunoxcenust.

Lenb: 3akpenuTh 3HAHWA, TOJYYEHHbIE Ha JIEKUUH; (QOPMHUPOBATH yMEHHE
CaMOCTOSITENIbHO HAXOIUTh HEOOXOAMMBIN TEOPETUUECKUN MaTepual.
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Beimonmnenne  gaHHOW — paboOTHI
komnerennuii: OK 2, OK 4, TIK 3.1.
Conepxanue pabOTHI:
[Tonb3ysch KOHCIIEKTOM JIEKIIMU U PEKOMEHTyeMOH JIUTEepaTypoil OTBETUTh Ha BOIIPOCHI:
e Uro Ha3BIBAIOT POU3BOAHON QyHKIKU Y = f(X) B TOUKE X(?

crocoOcTByeT  (DOPMHPOBAHHUIO  CIEAYIOUINX

e KakoB reomeTpuueckuii CMbICII TPOU3BOJIHON?

e B yewm 3akimovaercst PU3MUECKHI CMBICT TPOU3BOIHON?

e YT0 Ha3bIBAIOT IPOM3BOIHON BTOPOIO NOPSIKA U KAKOB €€ (GU3NIECKUIA CMbICIT?

e Kak HaiiTu MPOU3BOIHYIO CIOKHON QYHKITUN?

e B uyem 3akiovaeTcs npu3HaK Bo3pacTanus? yobiBaHus QyHKIMH? TPU3HAK
CYLIECTBOBAHUSI dKCTpeMyMa?

e Kak ¢ nomoub1o nepBoi Npor3BOIHON HCCae10BaTh (PYHKIIMIO HA MOHOTOHHOCTb
U DKCTPEMYMBI?

e B uyeMm paznuuue MeXAy HaXOKJIEHUEM MaKCUMyMa U MMHUMYyMa (YHKLUU U
HaXO0XKJICHUEM ee HauOOoJIbIIEr0 ¥ HAUMEHbBILEro 3HaueHUi?

e Kak HaliTu HanOoJiblIee M HaUMEHblIee 3HaYeHNs QYHKIUU Ha JAHHOM OTpe3Ke?

e Kakoii cxemoil peKOMEHTyeTCs TTOJIb30BAThCS MIPH IMMOCTPOCHUH rpaduka
byHKIIN?

Camocmosmenvnas paboma Ne 9. Ilocmpoenue epagurxos. Pewienue npuxkiadHulx 3a0ay.

[enb: mpoBepUTh YPOBEHb YCBOCHHS MaTepHalia TEMBbI.

Brimonnenne  manHoi  pa®oOTBI  CIIOCOOCTBYET
komnerennuii: OK 4, T1IK 1.1.

Conepxanne padboTsl: UHIuBUYyanpHOE 3amanue No 5.

(GOPMHUPOBAHHUIO  CIICIYFOIIHX

TexeT 3aganus: UHAMBUAYAIbHAS paboTa COCTOMUT U3 3 3aJjaHUN 25 BapUaHTOB.

3ananue Ne 1. MccnenoBaTh yHKIMIO Ha SKCTPEMYM, HAUTH TOUKU Hepernda, aCUMIITOThI U
MOCTPOUTH I'paduK.

Da)y=x3-3x2+4
0) f(x) =5

2x+3

1 1
2) a) y=—x"—x*-3x+—;
) @)y 3 3

0) f()=7—3:

x* =1
X

3

_ 3 2 .
3) a) yZ%x3—x2—3x+%; 4)a) y=x"—6x"+9x-3;

X +2
xz—l' 6) f(X):Zx—l;
6) f(x)_3x_5’
5)a) y=x"+9x° +24x+12; 6) a) y:1x3+1x2_2x_1;
. 37 2 3
6) fl="—"" o
BATs 6) f(0="""
x_

7)a)y=x-3x+2

8)a)y=x"-2x"-3
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X% —4 x%—1

0)f(x) = — 0) f(¥) = T3
9)a)y=-x"+2x"+3 10)a) y=3x - x°
X2—4- XZ
6) f(x) = S— 0) f(x) = 5
11) a)y=x-3x 12)a)y=—§x3+x2+3x-§
2
0 = = x?
V)= 55 6)f() = 2
13) a)yz_lX3_lX2+ x4+ L 14) a) y=- x+6x- 9x+3
3 2 3
o x%-1
0 fr) =2 D= S
15) a) y=2x"+3x"- 1 16) a) y= - 2x°-3x"+1
x%—4 x%-1
0) f(x) = — 0) f(x) = —;
17)a) y = - x +3x-1 18) a)y =-x- 3x°+4
x%—4 X2
0) f(x) = —3 0) f(x) = 5=
19) a)y= x’- 3x+6 20) a) y=2x"+3x+2
x? _ X2 +2
6) 1) = 51 6 f0) = 35
21) a) y= -2x7-3x7-2 22) a) y= -x +6x°-9x-2
x%+3 x%+1
0) f(x) = T 0) f(x)= —,
23) a) y= x-6X +9x+1 24) a) y= -x’-9x-24x-12
_ 4—x2 _ 9—x2
0) f(x) = —, 0)f(x) = 5
25) a)y=-x+3x-5
1-x
0) f(x) = —

3ananue Ne 2. 3aBUCHMOCTb IyTH OT BPEMEHH HPHU IPAMOIUHEHHOM JBIKEHUH 33/1aHa
ypasHenueMm S(t) = at® + bt? + ct +d
HaiiTi MakCHMAaJIbHYIO CKOPOCTb JIBUMKEHHS TeJla © MOMEHT BPEeMEeHH, KOTia OHa OyeT

AOCTUTHYTA.
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Bapuwant | a | b | ¢ | d |Bapuaur | a | b | ¢ | d
1 -1 19 |0 |2 14 —14 |15 |6
3
2 -1 |3 15 |-8 |15 -1|5 |-12 |3
3
3 -1 |6 |5 |4 |16 -1 |9 -7 |10
4 -1 (12 |20 |7 17 -1 |18 |-80 |12
5 -1 |15 |-63 |1 18 -1 (12 |-30 |17
6 —113 |8 |5 |19 -1 |15 |-25 |8
7 -1/2 |3 10 |20 -114 [-12 |0
3 3
8 -1/4 |5 |-1 |21 —-1|5 |-10 |2
3 3
9 —118 |-16 |-5 |22 -1 8 |-7
3 3
10 —1/3 0 |15 |23 —113 |8 |7
3
11 —“112 3 |5 |24 —114 10 |28
6 3
12 -1 1010 25 115 0 |5
6 | 2 | 2 3
13 —-1]1 8 |-7
3

3amanue Ne 3. Haiitu HauOonbliee M HauMEHbIIEE Ha OTpE3Ke

dynkumn f(x) = ax® + bx? + cx + d, ecnn

[m;n] 3nauenus

Bapuant a b c m
1 -9 15 -16 0

2 3 -45 8 -6

3 -48 0 6 -1
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4 1 9 48 5 3 10
5 1 18 105 35 4 8
6 1 3 45 6 -6 4
7 1 12 45 1 2 4
8 1 9 24 1 1 5
9 1 6 9 10 0 2
10 1 3 24 7 3 5
11 1 12 36 5 1 7
12 1 15 63 1 2 4
13 1 15 63 1 5 8
14 1 3 9 1 2 4
15 1 3 9 2 4 2
16 1 3 24 0 3 5
17 1 3 24 0 5 3
18 1 -6 15 3 2 6
19 1 6 ‘15 1 6 2
20 1 12 45 2 6 2
21 1 3 45 4 4 6
22 1 3 45 0 -6 4
23 1 9 15 0 -6 0
24 1 9 24 1 5 1
25 1 6 9 1 4 2

Kpurepun BbicTaB/IeHUs OLI€HOK 32 HHAMBHUAYAJIbHOE 3a]aHue:

Onenka «5» - 3 MpaBWIBHO BBINOJIHEHHBIX 33/1aHUS,

«4» - B IEpBOM 3aJJaHUH XOTsI Obl OJMH rpaUK MOCTPOEH BEPHO, 2 U 3 3aJ]aHUSI BHIITOJIHEHBI
BEPHO,

«3» - B IEPBOM 3aJIaHUU XOTsI OBl OJIUH TPaPUK MOCTPOEH BEPHO, 2 WU 3 3a/IaHKE BBITTOTHEHBI
BEPHO,

«2» - B IEepBOM 33JaHUH 00a rpaduka MOCTPOEHbI HEBEPHO, 2 U 3 3aJJaHUS BHIIOJIHEHbI
HEBEPHO.

MeTtoauueckiie peKOMEHIalliy IO BBHIOJHEHUIO MHANBUAYaAIbHBIX paboT cM. [Ipunoxenue 4.
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Camocmosmenvras paboma Ne 10. Ilepsoodpasznasn. Heonpedenennwiti unmezpai.

Lenp: 3akpenuTh 3HAHWA, [OJyYEHHBIE Ha JIEKIUH; (OpMUpOBaTH yMEHHUE
CaMOCTOSITENIbHO HAXOAUTh HEOOXOAMMBIN TEOPETUUECKUN MaTepual.
Beimonnenune — ganHOW  paboOThI  COCOOCTBYET — (POPMHUPOBAHUIO  CIEAYIOLIMX
xkomnerennuii: OK 4, IIK 3.1.
Coneprxanue pabOTHI:
[Tonb3ysCh KOHCIIEKTOM JIEKIIMM U PEKOMEH1YEMO JINTEPAaTypOll OTBETUTH HA BOIPOCHI:
e Yro sBIsSIETCS OCHOBHOM 3a/1aueil MHTETrPAIbHOTO UCUUCTCHUS?

Kakas ¢yHK1IMS Ha3pIBaeTCs IepBOOOPa3HON A1 TaHHON (YHKLMHU HA 3aJJaHHOM

npomexyTtke? (mpumep)

e B 4em cocTOMT OCHOBHOE CBOMCTBO MEPBOOOpA3HOMA?

e Uro Ha3bpIBAIOT HEOIIPEAEICHHBIM HHTETPAJIOM?

e UYem oTiiM4aeTcs HEONPEAEICHHBIM HHTETPAT OT EPBOOOPa3HON PyHKIUH?

e UYemy paBHbI IPOU3BOAHASA U UG depeHIal HEONpeAeIeHHOro nuTerpaisa?

e B ueM 3akit0yaroTCs NPABUIIO UHTETPUPOBAHMSI BHIPAYKEHUS, COAEPHKAILETO MTOCTOSIHHBII
MHOXUTENb?

e B yem 3akmovaroTCs NpaBUIIO HHTETPUPOBAHUS AIITeOpandecKoi CyMMBbl (PyHKIINH?

e UYemy paBeH uHTerpai ot auddepeHnnana HeKOTopoi GyHKIIHu?

e B yeMm cocTOUT reoMeTpUUYECKHI CMBICI HEOIIPEICIEHHOTO HHTerpana’?

e Kak u3 popmyn nuddepeHnupoBanus moaydaroT GOpMyIIbl HHTETPUPOBAHUS?

e B uem cocTouT METOJT HEMOCPEACTBEHHOTO HHTETpUpoBanus PyHKImiA? (Tipumep)

e Kak nmpoBepuTh, IpaBUIBHO JIM HalJIeH UHTErpai?

Camocmosmenvrasn paboma Ne 11. Memoowvl unmezpupogarus.

Lens: 3akpenuTh 3HAHUSA, TOJYYCHHbIE Ha JIeKIUH; (HOpMUPOBATH yMEHHUE
CaMOCTOSITENIbHO HAXOIUTh HEOOXOIMMBIN TEOPETUUECKUN MaTepua.
Breimonnenne  manHoW  pa®oThl  crocoOcTBYeT  (DOPMHUPOBAHMIO  CIIEIYIOIIUX
kommeTrennuii: OK 4, T1K 4.1.
Copepxanuie pabOThI:
[Tonb3ysich KOHCIIEKTOM JIEKIIMU M PEKOMEHAYEMOM JTUTepaTypoll OTBETUTH Ha BOTPOCHI:
e Yro0 Ha3bIBAIOT HEOIPECIICHHBIM HHTETPAIOM?

e UYem oTiiMyaeTcs HEONPEAEICHHbIM HHTETpai OT NepBooOpa3Hoil pyHKIUHN?

e UYemy paBHbI IPOU3BOAHAS U UG depeHIal HEONPeAeIeHHOro nHTerpaia?

e Uemy paBeH unrerpai ot nuddepennuana HeKOTOpor GyHKIUU?

e Kaxk u3 popmyn nuddepenurpoBaHus NoaydaroT GOpMyIIbl HHTETPUPOBAHUSA?

e B yem cocTOoUT METO/I HEMOCPEACTBEHHOTO HHTETPUPOBaHUS (PYHKIMI? (puMep)

e Kak npoBepuTh, NPaBUIBHO JIM HAUJEH UHTETpan?

e B ueM cocTOUT METO/1 MOJICTAHOBKY IIPU HAXO0XJACHUU HEONIpEeAeIEHHOT0 UHTerpaia?
(mpumep).

e B ueM cocTOUT METO/I MHTETPUPOBAHUS IO YACTSIM MPU HAXO0XKJIEHUN HEOIPEEIIEHHOTO
uHTerpana’? (mpumep).
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Camocmosmenvhas paboma Ne 12. Onpeodenennsiii unmezpan. Ilpumenenue onpedenrenno2o
uHmezpana 01 blYUCIEHUS NAOWAdell NIOCKUX Queyp.

Lenp: 3akpenuTh 3HAHWA, [OJYYEHHBIE Ha JIEKUUH; (OPMHPOBATH YMEHHE
CaMOCTOSITEJIbHO HaXOAUTh HEOOXOMMBII TEOpEeTUYECKUI MaTepHall.
Beimmonnenue — ganHOW  paboOThIl  COCOOCTBYeT — (POPMHUPOBAHUIO  CIEAYIOLIMX
komnerennuii: OK 2, OK 3, IIK 1.1.
Conepxanue pabOTHI:
1) ITonb3ysAch KOHCIIEKTOM JIEKIIUU M PEKOMEHAYEMOH JINTepaTypoil OTBETUTh Ha BOIIPOCHI:

e Y0 Takoe omnpeeacHHbIi nHTerpat ot GyHkmua y = f(x) mo orpesky [a; b]?
e B yeMm cocTOUT reoMeTpUUYECKHI CMBICI ONPEAEICHHOTO HHTerpaa?

e B yem cocTouT pu3MUECKUil CMBICI ONIPEAEIIEHHOIO HHTErpasa?

e C noMoIIbIO0 KaKoil (pOpMyYJIbl BEIUUCISIOT ONPEAEICHHBIA HHTETpas1?

e KakoBbl OCHOBHBIE CBOMCTBA ONPEIEICHHOr0 HHTEerpaa?

e KakoBa cxema pelieHus 3aJa4u Ha BBIYUCICHUE TUIOMATN (PUTYPHI C TOMOIIBIO
OTpeIETICHHOTO UHTEerpaia? (mpumep)

2) BbINOIHUTE KOHCIIEKT BOIIpOCa «KakoBa cxema PCUICHUA (1)I/ISI/III€CKI/IX 3aJa4 C IIOMOIIBIO
OIIpCACIICHHOI'O HHTGFp&JI&?))
Mertoaudueckue PEKOMCHAAIWH 110 BBIITOJIHCHUIO KOHCIICKTA CM. HpI/IJIO)KeHI/IG 1.

Camocmosmenvnas paboma Ne 13.  [Ipumenenue unmeepana.

[enb: mpoBEepUTH YPOBEHHb YCBOCHHS MaTepHalia TEMBI.

Bremonxnenue  maHHOW — paboThl  CcHOCOOCTBYeT — (DOPMHPOBAHHMIO  CIICAYIONINX
kommerennuii: OK 3, I1K 3.1.

Conepsxanne padotsl: UHnuBuayansHoe 3aganue Ne 6.

Tekcr 3aganus: UHAMBUYAIbHAS paboTa COCTOUT U3 3 3aJaHUi 25BapuaHTOB

3ananue Nel. HaiiTu HeonpeneneHHbI HHTErpall.

dx

n m+n
DJ(m- 2" = szt men-cosn)dx 2) [L00

3Hf(m-x™1—n)-(x™ —n-x+5)™"dx

4) [ x™-sin(x"*t + m)dx 5) fM dx

m-x
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Bapuant m n Bapuanr m n Bapuanr m n
1 3 4 10 7 3 19 9 6
2 4 5 11 3 6 20 3 7
3 6 7 12 4 7 21 5 7
4 8 9 13 5 8 22 6 8
5 6 4 14 4 6 23 3 9
6 4 3 15 7 5 24 8 3
7 5 4 16 6 3 25 9 4
8 7 6 17 7 4
9 9 8 18 8 5

3aganue Ne 2. BpMUCIUTH III0MIAAL PUTYPHI, OTPAaHHYCHHON JTHMHUSAMUA

1. a)y=1-x"y=0 2. a)y=4-x" y=0
6) y=x*- 6x 19, y=3x -9 6) y= x>-2x+1, y=2x-2

3. a)y=9-x°, y=0 6) | 4. a)y=x"+1,x=1, x=2, y=0
y =x>-2x+3, y=x+3 6) y=x>-8x+16, y=6-x

5. a)y=x +2,x=-2,x=1,y=0 6)y=- 6. a) y= x -1, x=1, x=2, y=0
X*H2x+3, y=3-x 6) y=-x"+4x-1, y=3-x

7. a)y= X’ -4, x=2, x=3, y=0 0) 8. a) y= X’ +3, x=0, x=1, y=0
y=x>-3x+2, y=x-1 6) y=x>-3x+2, y=x-1

9. a)y=x"+1,x=-1,x=1, y=0 10.a) y= x +1, x=0, x=1, y=0
6) y=x’+4x+1, y=-x+1 6) y==x"-2x+3, y=x+3

11.a) y= X3-1, x=1, x=2, y=0 12.a) = x> -1, x=-2, x=-1, y=0
6) y=-x"+6x-7, y=x-3 6) y=x>-2x+1, y=x+1

13.a) -x* +1, x=-1, x=1, y=0 6) 14. a) x> +2, x=-1, x=1, y=0
y=x+4x+4, y=-x-2 6) y=x+6x+8, y=2x+5

15.a) y=x"+4, x=-1,x=1,y=0  6) 16. a) y=x"+3, x=0, x=1,y=0  6) y=-
y=x-6x+7, y=-x+7 X2-6x-6, y=x+4

17.a) y =x" +l, x=-1, x=1, y=0 18. a) y=2x", x=-1, x=2, y=0 0) y=
6)y=x"-8x+14, y=-2x+6 X2-4x+7, y=x+3

19. a) y=2x", x=-2, x=1, y=0 6) 20. a) y=x"+1, x=-2, x=0, y=0
y=x-6x+8, y=-3x+8 6) y=x>-4x+5, y=x-1

21.a) y=x"+1, x=0, x=1, y=0 22.a) y= x° 42, x=-1, x=1, y=0

6) y=x>-8x+15, y=-2x+7

6) y=-x"-4x-3, y=x+1
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23.a) y=x" +3, x=-1, x=0, y=0 6)| 24.2) y= x° +2, x=1, x=2, y=0
y=-x"-2x+1, y=-x-1 6) y=-x"+6x-7, y=2x-4

25. a) y= x"+1, x=0, x=2, y=0
6) y=x’+4x+4, y=x+4

3aganne Ne 3. CKOpPOCTb TOYKH, IBIIKYIIEHCS NMPSIMOJIMHEHHO, 3ajaHa ypaBHeHHeM U(t) =
at?+ bt + ¢ BbelUMCIMTE HyTh, IPOHICHHBIA TOYKOH 3a IepBble d CEKyHA OT Hadana
JIBUKCHUSI.

Bapuant | a | b | ¢ |d|Bapuautr | a | b | ¢ |d
1 3 /14 |-10]2 |14 21 |-10|-7 |3
2 6 |-12]12 |3 ]15 3 14 |7 |2
3 9 |-10]-7 |3 ]16 6 |-8 |4 |4
4 121-8 |3 2|17 9 |2 |-5 |2
5 15|-42|-12|5 |18 1214 |19 |3
6 184 |-8 |2]19 15/-14|16 |2
7 21 |-141-30 |3 | 20 181-20|-13 3
8 3 110 [-12]2]21 21 |-18|1 |3
9 6 |8 |-25|3 22 6 |4 |-31|4
10 9 |6 |2 |2|23 6 |2 |2 |2
11 12-8 |4 |3|24 9 |-6 |-10]3
12 15/-8 |10 |2 |25 12|-20]-11 |4
13 3 [-12120 |4

Kputepun BbicTaB/IeHUs OLI€HOK 32 HHAMBHUAYAJIbHOE 3a/JaHHe:

OrneHka «5» - 3 MpaBWIBHO BBHITTOJTHEHHBIX 33JIaHUS;

«4» - B IepBOM 3a/1aHuM 4 MHTErpaja BBIUMCIEHBl BEPHO, BO 2 3aJ]aHUU IUIOLIA/Ib OJTHON
(Gurypsl BEIYMCIIEHA BEPHO, 3 3a/laHuE BBINOJIHEHO BEPHO;

«3» - B IEpBOM 3aJlaHUM 2-3 UHTErpaja BHIYUCICHbI BEPHO, BO 2 3aJJaHUH TUIONIA/Ib OJTHON
(Gurypsl BEIYUCIIEHA BEPHO;

«2» - B IIEPBOM 3aJIlaHM MeHee 2 WHTErPaoB BBIUMCIIEHBI BEPHO, 2 3aJaHHE BIOJIHEHO
HEBEPHO.

Metoanyeckre peKOMEHIAIMH 10 BBIMOJIHEHUIO HHIUBUAYAIbHBIX padoT cM. [Ipunoxenue 4.

Camocmosmenvnasn paboma Ne 14. Obviknosennvle Oughghepenyuanvhvie ypagHeHus.

[lenb: 3akpenuTh 3HAHUS, MOJIYYEHHbIE Ha JIEKIMM; (OPMHUPOBATH YMEHHE CaMOCTOSITENILHO
HaXO0JIUTh HEOOXOAMMBIHM TeOpeTHYeCKUi MaTepHall.
Bommonnenue  gaHHOM  paboThl  cocoOCTBYeT — (DOPMHUPOBAHHMIO  CIIEAYIOLIMX
kommerennuii: OK 2, OK 4, IIK 1.1.
Conepsxanne pabOTHI:
ITosb3ysich KOHCIIEKTOM JIEKIIUU U PEKOMEHAYEMOU JTUTEPATYpPO OTBETUTH HA BOIPOCHI:
e Uro Ha3bIBalOT OOBIKHOBEHHBIM (D pepeHIaIbHBIM YpaBHEHHEM?

e Yro Ha3bIBAIOT OOMIMM? YAaCTHBIM pelieHneM audepeHnaibHOr0 ypaBHEHNS?
e KakoB reoMeTpudecKkuii CMBICI OOIIET0 U YaCTHOTO pelieHnui AuddepeHnanbHOro
ypaBHEHUsA?

e  Moxer 11 quddepeHnraibHOe ypaBHEHHE UMETh KOHEUHOE YHCIIO PELIeHU?
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e Uro Takoe mopsnok AuQQepeHIInanbHOro YypaBHEHUS U KaK €ro ONpeaeTuTh?

e Kaxk nmpoBepuTh, PaBUWIbHO JIM HaiiieHo perieHue quddepeHnaaTbsHOro ypaBHeH s ?

e Kaxkue Tuns! auddepeHnnanbHbIX YpaBHEHU BaM U3BECTHBI?

e YeM oTiiMUaeTCs ypaBHEHUE C Pa3ACIICHHBIMU IIEPEMEHHBIMU OT YPABHEHUS C
pa3aeaoIUMUCS IEPEMEHHBIMU?

e B kakoii mocienoBaTeIbHOCTH pemaT TuddepeHIaTbLHOE YpaBHEHUE TIEPBOTO
MOPsIZIKA C pa3ACIIOIIMMUCS IEPEMEHHBIMU?

e B uewm 3akmouaercs 3amada Komm? KakoB ee reoMeTpuuecKuii CMbICIT?

e KakoB oOmuii BU JIMHEHHBIX AU(depeHITnaIbHbIX YPaBHEHUH TIEPBOTO Mopsaka?

e KaxkoB anropuTm perieHus THHEHHOTO AU GepeHInaTIbHOT0 YPpaBHEHUS TIEPBOTO
nopsika?

Camocmosmenvnas paboma Ne 15. Pewenue oughgpepenyuanvuvix  ypasuenuil ¢
PA30enAOUWUMUCS NEPEMEHHBIMU,

OOHOPOOHBIX NUHENHbIX OUphepeHyuanbHbIX YpasHeHull
nepgozo nopsioKd.

Lenp: mpoBepUTh YPOBEHb YCBOCHHS MaTepHUalia TEMBI.

Broimonnenue — maHHOW — paboThl  cOcOOCTBYeT — (DOPMHPOBAHHIO  CIEAYIOLINX
komnerennui: OK 2, OK 4, TIK 1.3.

Copepxanue pabotsl: UnauBuayanbHoe 3aqanue No 7.

TekeT 3aganus: WHAUBUAYAIbHAS padoTa COCTOMT U3 2 3amanuii 20 BApuaHTOB

1.Haiitn o6mue uHTErpainsl audQepeHnnaibHbIX ypaBHEHUH

9.1.a) x>y = (> +D(x+1) ' 2
92.a) Xy =4/1+
6) (x+29)+xy' =0 2) WY Y
i 2y 3
o)y ———=2x
X
93.2) X =1-x 94.2) (x> +1)y —xy=0
oy +y=e" 6) V' +2y=4
95.a) yVxP+1=1xy 9.6.a) y'+ yigx=0
42 ] y
6) V' +2xy=xe" 6)y+?=1
r_ )""1 r 1+y2
9.7.a) V T 1 9.8.2) ¥ T2
6) ¥ — yigx = 6) V' — yergx=sin x
COS X
9.9, a)ydx+x—i_—y dy=0 9.10.2) (1+e7)y" = ye™
+ X ’ -X
x+y=e
6) V' — ytgx=cosx 6) Xy Ty
9.11.a) y' =(2x-1)ergy 9.12.a) 1+e" )y =e"
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6) V' —2xy=xe" 6) -2 =
1+x
9.13.2) xp' = y° +1 ' 1+y2
1 9.14.2) V' =X 6)
6) V' + yigx = 5
COS X RECAp
X
9.15.2) x*y' =3y 9.16.2) ' — xy’> = 2xy
6) V' +2xy =2x"e 6) y'—iyz(x+l)3
x+1
9.17.a) ctgx-y' =ctgy 6) 1+ y?
N 9.18.2) V' +——=0 6)
y+==1+2Inx 1+x°
X V' + ycosx =sin 2x
9.19.2) x°y' =(2x—1)y 9.20.(1+¢" )y = ¢
’ 2 ’ 1—2x
6)_)/—12—2 6)_)/—#:1
X X X

KpnTeplm BBICTABJICHUS OLICHOK 32 MHAUBUAYAJIBbHOEC 3a/IaHUE:

Onenka «5» - 2 mpaBWIBHO PEUICHHBIX YPaBHEHUS,

«4» - OJHO MPABWIBHO PEIICHHOE YpaBHEHUE, IIPU PEIICHUH JPYTOT0 JOMYIIEHBI HerpyoObie
OIIINOKH;

«3» - OJIHO TIPABWIILHO PEIICHHOE YpaBHEHUE, TP PEIICHUH JPYTOTO JOMYIIECHBI TPyObIe
OIINOKH,

«2» - 00a ypaBHEHUs PEIICHBI HEBEPHO.

MeTtoauueckre peKOMEHIalluH 10 BBITOTHEHUIO HHANBUYaIbHBIX paboT cM. [Ipunoxenue 4.

Camocmosmenvnas paboma Ne 16. Oonopoonvle nunetinvle Oughghepenyuaivvle ypasHeHus
8MOP020 NOPSAOKA C NOCMOSAHHBIMU KOIDPUyueHmamu.

[lenb: 3akpenuTh 3HAHUS, MOJIYYEHHbIE Ha JIEKIMM; (OPMHUPOBATH YMEHHE CaMOCTOSITENILHO

HaXO0JIUTh HEOOXOAMMBIHM TeOpeTUYEeCKHii MaTepuall.
Bommonnenue — naHHOW  paboThl  cOcOOCTBYeT — (DOPMHMPOBAHHIO  CIEAYIOLIMX

kommetennuii: OK 2, OK 3.
Conepsxanne paObOTHI:

1) ITonb3ysick KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMON JTUTEPATYPOll OTBETUTH HA BOIPOCHI:

. Kakoii Bun numeer npocreiiniee quddepeHnnanbHoe ypaBHEHHE BTOPOTo MopsiaKa? Kak
oHo pemaerca? Kak s Hero popmynupyercs 3agaya Komm?

. Kaxk onpenensiercss u kak 3amucpiBaeTcs B 001IeM Bue nuddepeHImanb-Hoe ypaBHEHNE
BTOPOT'O TOPSAKA C MOCTOSHHBIMU K03 uurentamu? YTo Takoe XapakTepucTUIECKOoe
ypaBHeHue?
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o Kakoii Bz nmeer ob1iee pemenue TMHenHoro quddepeHnnanbHoro ypaBHeHHs! BTOPOTo
MOpsiAKa ¢ IOCTOSHHBIMU K03((DUITMEHTaMU, B 3aBUCUMOCTH OT KOpHEH
XapaKTePUCTHUECKOTO yPaBHEHUS?

2) BeomonHute KoOHCmEKT Bompoca «KakoBa cxemMa pelleHHs MPHUKJIAAHBIX 3aJad Ha
cocraBiieHue TudPepeHIHATBHBIX YPaBHEHHI?».
MeTtonuyeckue peKoMEHAALNUN 10 BHIIIOJHEHUIO KOHcHekTa cM. [Tpunoxenue 1.

Camocmosmenvuasn paboma Ne 17. Pewenue npukiaouvix 3a0ay Ha COCMAasieHue
ougpepenyuanbHvlx ypasHeHull.

Lenp: mpoBepUTh YPOBEHb YCBOCHHS MaTepUalia TEMBI.

Beimonnenne  maHHOW — pa®oThl  crocoOcTBYeT  (DOPMHPOBAHHMIO  CIICIYIOITUX
komnerennuii: OK 2, OK 4, TIK 1.2.

Copepxanue pabotsl: UnauBuayansHoe 3aganue Ne 8.

TekcT 3aaHus: HHIUBUIyaTbHas padoTa cCocTOUT U3 5 3ananwmii 10 BapuaHToB

Bapmanr 1, 11, 21
1. Pemmure muddepeHnmansHoe ypaBHEHNE C pa3ISISIIONIMMICS TIEPEMCHHBIMU:

1+y)dx—(1—-x)dy=0

2. Pemuth ogHOpOHOE AU dEepeHIINATFHOE YpaBHEHNUE:

2
y y

= 44242
Y x2 x

3.Pemnth nuneitHoe HeoqHOpOAHOE NUdepeHITnaIbHOE YpaBHEHHE:

-y
x
4. MarepuanbHas TOYKa Maccoid m = 2r 6e3 HayaJbHOM CKOPOCTH MEIJICHHO MOTPYKaeTcs B

KHUIKOCTh. CHJIa COTPOTUBIICHUS KUIKOCTH MPOIIOPIHUOHATIBHO CKOPOCTH MOTpYXKeHus. Haiitu
CKOpOCTh TOUYKM 4yepe3 1 cek. Tocie Hayajga TOrpyKeHHs, ecid Kod((UIMEeHT
nponopunonansHocTy k = 0,002 kr/c.

5. Kpuas mnpoxomutr uepe3 Touky (2; -1) m oOmamaeT TeM CBOWCTBOM, 4YTO YIJIOBOM
K03 PUIIMEHT KacaTelbHOW B JI000H ee TOYKe MpONOPLUOHANEH KBaJpaTy OpAMHATBHI TOUKH
KacaHus ¢ K03 puirenTom nponopironaibHoctd k = 3. HaliTu ypaBHeHHe KpHUBOH.

Bapmuanr 2, 12, 22
1. Pemute nuddepennmranbHoe ypaBHEHHUE C Pa3ICIISIONIMMUICS TEPEMEHHBIMHU:

2+y)dx—B—-x)dy =0

2. Pemuts ogHOpOoaHOE MudpepeHnnanbHoe ypaBHEHHE:
x+y
Y = y
3.Pemmts nmuHeliHOE HEOMHOPOIHOE Au(depeHITnaTbHOE YPaBHEHUE:
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1

x+2
4. MoTopHas J10JKa IBHKETCS B CIIOKOWHOM BoJie €O CKOPOCTBIO ¥ 0

y - y=x*42x

=12 \/4. Ha momsoM X0y

€e MOTOp ObLI BBIKIIOUEH U uepe3 10 ¢ CKOPOCTb JIOAKM YMEHBIIMIACh 10 Y1 — 6 xm/a. Cuna
CONPOTHUBIICHUS BOJABI MPOMOPIIMOHATBFHA CKOPOCTH JIBHXKEHHS JOJKH. HallTu CKOpOCTh JIOAKU

qepes 1 MHH mocjIe OCTAaHOBKH MOTOpAa.

5. KpuBas mnpoxomutr uepe3 Touky (2; -1) m oOmamaeT TeM CBOWCTBOM, 4YTO YIJIOBOH
KOX(P(UIMEHT KacaTelbHOW B JIFOOOH ee TOYKEe MPONMOPIIMOHATICH KBAJpaTy OPAWHATHI TOYKHU
KacaHus ¢ K03 duireHTom nponopionaibHocty k = 3. Halitu ypaBHeHHe KpUBOH.

Bapmuanr 3,13, 23
1. Pemmure muddepeHnmanbHoe ypaBHEHUE C pa3ISISIFOIIMMUCS TEPEMEHHBIMU:

(7+y)dx—(5—-x)dy =0

2. Pemuth ogHOpOHOE AU dEepeHIIMATFHOE YpaBHEHHUE:

xy' =+x2+y%+y

3.Pemuth muHeitHOe HeoHOpOAHOE U PepeHITnaIbHOE YpaBHCHHE:
' ——y = sinx
y x y

4. Tlyns, OBUrasch co CKOpPOCTbIO YO =400M/C, yrayOsieTcss B JOCTaTOYHO TOJICTYHO CTEHY.

Cuna conpOoTUBJIEHHSI CTEHBI COOOIIAET IyJIe€ OTPULATENIBHOE YCKOPEHUE, MPONOPLHOHAIBHOE

KBazpary ee ckopoctu. Haiitu ckopocts mynu uepe3 0,001c mocie BXOXACHUS MYJHU B CTEHY,
-1

eci KO3 (HUIIMEHT MPONOPIIMOHATBHOCTH kK =7TM .

5. KpuBas npoxoaut yepe3 Touky (1; 2) u o6iaaer TeM CBONCTBOM, YTO OTHOIIEHUE OPJIMHATHI

1100011 ee Touku K abciucce NPONnoOpLUUOHANIBHO YIIIOBOMY KO3(PHUIIMEHTY KacaTelbHOM K 3ToH

KpHUBOI1, IPOBEJCHHON B TOM K€ TOUKE, ¢ KO3 PHUIMEeHTOM MponopiuoHanbHocTd k = 3. Haiitu

YPaBHEHHE KPUBO.

Bapmuanr 4, 14, 24
1. Pemute muddepennranbHoe ypaBHEHHE C Pa3ICSIOMIUMUCS TIEPEMEHHBIMHU:

B—y)dx—(2+x)dy=0

2. Pemmuts ogHOpOoaHOE MudPepeHnnanbHoe ypaBHEHHE:

2
y y
2y =—=+4+6=+3
y x2+ x+

3.Pemmuts nmuHeliHoe HEOTHOPOAHOE AU depeHITnaTFHOE YpaBHEHUE:

= 2
y ny X

4. MarepuanbHass Touka Maccod m = 1r aBwxkercs mnpsmoiauHeiHo. Ha Hee nelicTByer B
HAlpaBJIEHUU  JIBIDKEHUS  CWJIa, NPONOPIUOHANIBHAs  BPEMEHH, C  KOIPPHUIHMEHTOM

k

= . _5 . 3
nponoprmonansHocTi K1 =210 "KM -M/C 'y cpna conpoTuBieHns cpesibl, MPOOPIHOHATBHAS

28



CKOPOCTH, ¢ KOA(DPHUITMEHTOM TPOIOPIHOHATEHOCTH ky =0,003 /¢ Haitrn CKOPOCTh TOYKHU
4yepe3 3¢ mocIie Havaia ABMKEHUS, €CJIM HadallbHasi CKOPOCTh TOUKH ObLIa paBHA HYIIIO.

5. KpuBas mpoxoaut 4epe3 Touky (1; 5) u o0G1amaer TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBII

Ha OCH OpIMHAT JI00OI KacaTelbHOW, paBeH YTpPOeHHOH alciucce TOYKM KacaHus. Haiitu
YPaBHEHHE KPUBOM.

Bapwuanr §, 15, 25
1. Pemmre muddepennmaibaoe ypaBHEHHE C Pa3IeNIOIIIMUCS IePEMEHHBIMHU:

4—-y)dx—(G+x)dy=0

2. Pemmuts ogHopoaHoe AuddepeHnnaibHoe ypaBHEHUE:

X+ 2y
y=——"+3
2x —y
3.Pemuth nmuHeitHOe HeotHOpOAHOE MU PepeHITnaIbHOE YpaBHCHHE:
2x —5
Y- —m V=5

4. B cocyne 100 1 BomHOro pactsopa coiu. B cocyn BrekaeT yucTas BOJa CO CKOPOCTbIO =
S5n/MUH, a CMECh BBITCKACT C TOH K€ CKOPOCTHIO, TPHYEM KOHIICHTPAIIHS PACTBOPA C MIOMOIIBIO
NepeMeIlMBaHus  TOJJACPKUBACTCS paBHOMEpHOW. B HadaJbHBIE MOMEHT B pPacTBOpE

COEPKAIOCH Mo =10kr cosn. CKOIBKO COJH Oyzer coaepkarbes B cocyne uepe3 20 MuH nocie
HayaJia rporecca?

5. KpuBas npoxoaut uepe3 Touky (2; 4) u o61asaeT TeM CBOUCTBOM, YTO OTPE30K, OTCEKAEMBbII
Ha OCH a0cuHcC KacaTeJIbHOH, NMPOBEICHHOW B JI000I TOYKE KPHBOW, paBeH KyOy aOCIMCCHI
TOYKM KacaHus. HailTu ypaBHEeHUE KPUBOM.

Bapuanr 6, 16
1. Pemure muddepennnanbHoe ypaBHEHHE C Pa3ICSIOMIUMUCS TIEPEMEHHBIMHU:

(7—y)dx—(2+x)dy =0

2. Pemuts ogHOpoaHOE MudPepeHnnanbHoe ypaBHEHHE:
x% 4+ xy — y?
e R Y
x? —2xy

3.Pemnth nuHeHOEe HeoJHOPOJHOE AU hepeHIInaIbHOE ypaBHEHUE:

y—-—2-Yy=-73

X x3

4. MarepuanbHas Touka Maccoi m = 3r 0e3 HavaJbHOM CKOPOCTH MEJICHHO MOTpYy)Kaercs B
KUAKOCTh. CHila CONPOTUBIIEHUS KUJIKOCTH MPOMOPLUOHAIBHO CKOPOCTH Horpy:xeHus. Haiitu
CKOPOCTh TOYKM dYepe3 2 CeK. Ioclie Hayajla TMOrpYyKeHHs, eclu Kod(pduuueHt
nponopuroHaabHocTH k = 0,003 kr/c.

5. KpuBas mnpoxomutr uyepe3 Touky (1; -2) m obOmagaer TemM CBOWCTBOM, YTO YIJIOBOM

KOd(p(UIIMEHT KacaTelbHON B 1000 ee TOuKe MPONOPIHOHATIEH KBaJpaTy OPAWHATHI TOYKHU
KacaHus ¢ ko3 duumenrom nponoprpoHansHocTy k = 2. HaliTi ypaBHEeHHE KpUBOM.
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Bapuanr 7, 17
1. Pemmre muddepennmaibaoe ypaBHEHHE C Pa3IeNIOIIIMUCS TePEMEHHBIMHU:

B—-—y)dx—(G+x)dy=0

2. Pemnth ogHOpOAHOE A PepeHInanbHOe YpaBHEHHE:
_3y° +10yx?

Xy = 2y? + 5x2
3.Pemuth nmuHeitHOe HeoTHOPOAHOE AU PepeHITnaTbHOE YpaBHEHHE:

, — .3
y + ;y =X

0 =12 M/, Ha monmom Xony
Vi

4. MoTtopHas JI0AKa IBUKETCA B CIIOKOMHOM BOJIE CO CKOPOCTHIO v

ee MOTOp ObUT BBIKIIOYEH U 4epe3 § ¢ CKOPOCTh JIOAKH YMEHBIIMIACH J10 =6 km/u. Cuna
COTPOTUBIICHHUSI BOJbI MPOMOPIIHMOHATIbHA CKOPOCTH JABMKEHUS JoAKH. HailTu ckopocTh noaKu
yepe3 1 MUH 1ociie 0OCTaHOBKH MOTOpA.

5. KpuBas npoxonut uepe3 Touky (2; 1) m obGinamaer TeM CBOMCTBOM, YTO MPOU3BEIACHUE
yII0BOro K03 puIeHTa KacaTelbHOM B 10001 ee TOUKe Ha CyMMY KOOPJIWHAT TOUYKH KacaHUs
PaBHO yIBOCHHOW OpJAMHATEe 3TOM ToukH. HaliTn ypaBHEHUE KpUBOM.

Bapuanr 8, 18
1. Pemmre muddepennmanbaoe ypaBHEHHE C Pa3IeNIONIIMUCS IEPEMEHHBIMH:

G-y)dx—B+x)dy=0

2. Pemuth ogHOpOHOE AU dEepeHIIMATFHOE YpaBHEHHUE:

2
y y
r=—=4+8=+12
y x2+ x+

3.Pemuts nuneliHoe HeoTHOPOAHOE MU depeHITHATHFHOE YpaBHEHUE:

2x — 142
Y 1+x2y_ x
V0:400

4. Ilyns, nBUrasce co CKOPOCTBIO M/C, yriayOnsercst B JI0CTaTOYHO TOJICTYIO CTEHY.
Cuna conpoTHUBJIEHHSI CTEHBI COOOIIAET IyJie OTPULATENIbHOE YCKOPEHHUE, MPOMOPLHOHAIBHOE
KBazpary ee ckopoctu. Haiitu ckopocts mynu uepe3 0,003¢ mocie BXOXKIEHUsS MyIH B CTEHY,
eciy Ko GULIHUEHT NPONOPIHUOHATIBHOCTH K = SM -1

5. KpuBas nmpoxoaut yepe3 Touky (2; 1) u obiamaer TeM CBOMCTBOM, YTO OTHOIIEHUE OPJIMHATHI
1100011 ee Touku K abciucce NpornoOpLUUOHANIBHO YIIIOBOMY KO3(PHUIIMEHTY KacaTebHOM K 3ToH
KpUBOI1, IPOBEJCHHON B TOM ke TOUuke, ¢ KO3PPHUIIMEHTOM MponopuuoHaibHoCcTH Kk = 2. Haiitu
YpaBHEHUE KPUBO.

Bapuant 9, 19
1. Pemute nuddepennmnanbHoe ypaBHEHHE C Pa3ICSIOMIUMHUCS TIEPEMEHHBIMH:

(7—y)dx—R2+x)dy =0
2. Pemuts ogHOpOoaHOE MudpepeHnnansHoe ypaBHEHHE:

x% 4 xy — 3y?
4 y+8¥+12

- 4xy
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3.Pemuth nmuHeitHoe HeoHOpOAHOE nUdPepeHITnabHOE YpaBHEHHE:
1-2x L
e —y =
y 2 y
4. MarepuanpHasi TOuka Maccod m = 1 r aBuxercs npsmoiuHedHo. Ha Hee nelicTByer B
HalpaBlI€HUU  [JBW)KEHUS  CUJA, IPONOPLUUOHANbHAs BPEMEHH, C  KOA(PPHULIHUEHTOM

= - _5 . 3
POMOPLUOHATIBHOCTH kg =2-10""kr -M/C"y cypa COTIPOTUBIICHUS CPEAbI, MPOMOPLHUOHATIbHAS

CKOPOCTH, ¢ KOA(p(GUIUEHTOM MPOMOPLUUOHATEHOCTU ko =0,003 /e, Haiirn CKOPOCTb TOYKHU
yepes 2¢ 1mociie Havyalla ABMKCHUS, €CIIM HadallbHasi CKOPOCTh TOUKHU ObLIa paBHA HYIIIO.

5. KpuBas mpoxoaut 4epe3 Touky (3; 4) u o01agaeT TeM CBOMCTBOM, YTO OTPE30K, OTCEKAEMBbII
HA OCH OpIWHAT JIF0OOM KacaTelbHOU, paBeH YTPOCHHOH abcuucce TOYkM KacaHus. Haitu
ypaBHEHHE KPUBOI.

Bapuanr 10, 20
1. Pemmure muddepeHnmanbsHOe ypaBHEHUE C pa3ISISIFOIIMMUCS TIEPEMCHHBIMU:

2—-—y)dx—(2+x)dy=0

2. Pemuth ogHOpOHOE AU dEepeHIIMATFHOE YpaBHEHHUE:

xy =2{3x2+y%+y
3.Pemuth nmuHeitHOe HeoHOpOAHOE MU PepeHITnaIbHOE YpaBHCHHE:

2 ( 1)2 X
———y = (x+1)%
y x+1 y

4. B cocyne 50 1 BogHOro pactBopa coiid. B cocyn BTekaeT uucras BOJAa CO CKOPOCTBIO q =
5n/MuH, a CMeCh BBITEKAET C TOW K€ CKOPOCTHIO, MPUYEM KOHILIEHTPAIHS PACTBOpA C MOMOIIBIO
NepeMeNINBaHus MOJAEPKUBACTCSI paBHOMEpHOW. B HauanpHbII MOMEHT B pacTBOpe

comepxkanock "M0=5 kr comu. CKoIbKO comu OYJ€ET COAEpPKAThCA B cocysie yepes3 10 MuH mocie
Hauasa nporiecca?

5. KpuBas mpoxoaut yepe3 Touky (1; 2) u obnasaeT TeM CBOWCTBOM, YTO OTPE30K, OTCEKAEMBbII
Ha ocu abcuucc KacaTeabHOW, MPOBEJCHHOW B 000N TOUYKE KpUBOM, paBeH KyOy abcuucchl
TOYKMU KacaHus. HailTu ypaBHEHUE KPUBOM.

Kputepun BbIcTaBJ/IeHUs] OLIEHOK 32 HHAUBHAYAJIbLHOE 3aJaHHe:

OueHka «5» - 5 NpaBWIBHO BBIITOJIHEHHBIX 33/1aHUS;

«4» - 4 paBUIbHO BHITIOJIHEHHBIX 3aJIaHNUS;

«3» - 3 MpaBUJIbHO BBHINIOJIHEHHBIX 3aJJaHUS;

«2» - 2 ¥ MEHee MPaBUIILHO BBITIOJHEHHBIX 3aaHUsI.

MeTtonuyeckue peKOMEHAAINH 0 BBITTOIHEHUIO HHANBUAYAIBHBIX paboT cM. [Ipunoxenue 4.

Camocmosmenvnasn paboma Ne 18. @ynxyusa 08yx nepemennvix. Yacmmovie npousgoonsie.
Tonnwui ougppepenyuan pynxyuu 08yx nepemeHHbvix.

Lenb: 3akpenuTh 3HAHWA, T[OJyYEHHBbIE Ha JIEKUMH; (OPMHUPOBATH YMEHHE
CaMOCTOSITENIFHO HAXOUTh HEOOXOIMMBII TEOPETHYECKHIA MaTepHall.

Beimonnenue — gaHHOM — paboThl  COCOOCTBYET — (POPMHUPOBAHUIO  CIEIYIOLIMX
kommeTennuii: OK2, OK 4, I1IK 1.1.

Conepxanue pabOTHI:
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[Tonb3ysich KOHCIEKTOM JIEKLIUU U PEKOMEHIYEMO TUTepaTypoil OTBETUTH Ha BOIIPOCHI:

e Yro Ha3pBalOT (hyHKIMEN ABYX nepeMeHHbIX? Kak o6003HayaroT?

e Yro aBnsercsa rpapukoM QyHKIHMU ABYX [IEPEMEHHbIX?

¢ Yro Ha3bIBAIOT 00JIACTHIO ONpeeseHUs] PYHKIIUH IBYX MEPEMEHHBIX ?

® Kak HalTH 00JacThIO ornpeaeeHus (PYHKIUH JBYX MEPEMEHHBIX?

e Kak rpaguuecku n300pa3uth 001acTh onpenesneHust GyHKIUHN IBYX EPEMEHHBIX?

e Yro Ha3bIBAIOT JIMHUEH YPOBHS (PYHKIUH IBYX MEPEMEHHBIX?

¢ Yro HA3BIBAIOT YACTHOU MPOU3BOIHON (PYHKIIMH JIBYX MIEPEMEHHBIX I10 OJJHON M3 3THX
MePEMEHHBIX?

e Kak HaxoAsT yacTHbIE IPOU3BOJHBIE?

e B yem ¢puzuveckuii? reOMETpUUECKUA CMBICT YaCTHOU MTPOM3BOIHON (PYHKITUU ABYX
MEPEMEHHBIX 110 OAHOM U3 3TUX MEPEMEHHBIX?

e Ur0 Ha3bIBAIOT YaCTHBIMU IIPOU3BOJHBIMUA BTOPOTO MOpsiAKa?

e Yt0 Ha3BIBAIOT NOJHBIM TU(depeHIaIoM GyHKIUN IBYX IEPEMEHHBIX ?

Camocmosmenvuas paboma Ne 19. Jlugpgpepenyuanvivie ypasHenus 8 4aCmMHbLX NPOU3BOOHbLX.

Llenb: 3akpenuTh 3HAHUS, MONyUYEHHBIC HA JIEKUUU; POPMHPOBATH YMEHHUE CAMOCTOSITEIIbHO HAXOIUTh
HEOOXOTUMBIIA TEOPETUICCKHIA MaTepHAI.

Boimonnenue — maHHOW — paboThl  cOCOOCTBYeT — (DOPMHUPOBAHHIO  CIEAYIOLINX

xomuerennuii: OK 2, OK 3.

Copepxannie paboThI:

[Tonp3ysCh KOHCIIEKTOM JIEKIIUA U PEKOMEHIYEMOM JIMTEPATYPOl OTBETUTH HA BOIIPOCHI:

Yro HazbIBalOT JU(GepeHINaTIbHBIM YPAaBHEHUEM B YACTHBIX TPOU3BOAHBIX?

UYro Ha3bpIBatOT 00IKMM? YaCTHBIM pelleHneM Au(depeHInaIbHOr0 YpaBHEHUS B
YaCTHBIX TPOU3BOIHBIX?

UYro Takoe nopsaok AudQepeHnanbHOro ypaBHEHUS B YaCTHBIX IPOU3BOAHBIX U KAK €T0
ONpeeaUTh?

UYro noHMMaroT o NpocTeHmnMu AU pepeHnaibHbIMA yPaBHEHUSIMU B YaCTHBIX
MIPOU3BOJIHBIX ?

Kak nmpoBepuTh, paBUIIBLHO JIM HaiJIeHO penieHne 1uddepeHInaaIbHOr0 ypaBHEHUs B
YaCTHBIX [TPOU3BOJIHBIX WIIU HET?

KakoBbI OCHOBHBIE MPUEMBI peIlIeHHs MpocTeHmuX AuddepeHnnanbHbIX ypaBHEHUH B
YaCTHBIX [TPOU3BOJIHBIX?

B uem cocrout 3amava Komm 17151 IMHERHOTO OAHOPOAHOIO YPABHEHUS C YaCTHBIMU
IIPOU3BOIHBIMHU [IEPBOTO MOpsAAKa?

KaxkoB anroputm pemenus 3agaun Kommu?

B yem coctout meton @ypwe 1 pererus 1uddepeHInaibHOro ypaBHEHUS BTOPOTO
MOPSAJKA C YaCTHBIMU MTPOU3BOIHBIMU?

Camocmosmenvras paboma Ne2(. Psoul.

HCJ’IL . 3aKpCIIUTh 3HAHUA, TIOJIYYCHHBLIC Ha  JICKIUU, (I)OpMI/IpOBaTL YMCHHC

CaMOCTOSITENIbHO HAXOAUTh HEOOXOJUMBIN TEOPETUUECKUN MaTepHal.

Breimonnenue — maHHOW — paboThl  cOCOOCTBYeT — (DOPMHPOBAHHIO  CIEAYIOLINX

kommeTennuii: OK 2, OK 4, IIK 1.1.
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Coneprxanue pabOTHI:

[Tonb3ysich KOHCIIEKTOM JIEKIIMU U PEKOMEHAYEMOM JTUTepaTypoil OTBETUTH Ha BOPOCHI:

Uto Ha3bIBAIOT OECKOHEYHBIM PSIIOM?

Kaxoi1 psin Ha3bIBatOT YUCIOBBIM?

Kaxoit uncnoBoii psii Ha3bIBAIOT 3HAKOIEPEMEHHBIM? 3HAKOUYEPETYIOIIUMCS?
3HAKOIOCTOSIHHBIM?

Kaxkoii yncnoBoi psaa Ha3piBaeTca cxoaamumcs? Pacxongmmmcs?

B yem coctout npusnak JlazamOepa cX0IMMOCTH YUCIIOBOTO psifa?

Kaxoit psin Ha3pIBatoT (hyHKIIMOHAIBHBIM?

Kakoii pyHKIIMOHANBHBIN PsiJl HA3BIBAIOT CTEIIEHHBIM? TPUTOHOMETPHUYECKUM?
UTo HaA3bIBAIOT TOYKOWU? 00JACTHIO CXOAMMOCTH (PYHKIIMOHAIBHOTO psiia?
UTto Ha3bIBAIOT paJuyCcoOM CXOAUMOCTH CTEIIEHHOIO psiaa?

Yro HaspBaroT psiaom Teitmopa aist dyrkuuu y = f(x)?

Yt0 Ha3wIBAIOT psigioM Maxkiopena st pyukiun y = f(x)?

KakoB anroputm pasnoxenust pyHkuuu B psa Makinopena?

Camocmosmenvras paboma Ne 21. Ochogrvie nOHAMUSL KOMOUHAMOPUKU.

I_IGJ'ILZ 3aKpCIIUTh  3HAHUA, IIOJYUYCHHBIC HaA  JICKIHU, (I)OpMI/IpOBaTL YMCHHC

CaMOCTOSITENIbHO HAXOAUTh HEOOXOJUMBIN TEOPETUUECKUN MaTepHall.

Boimonnenue — maHHOW — paboThl  cmocoOCTBYeT — (DOPMHUPOBAHHIO  CIEAYIOLINX

komnerennuii: OK 2, OK 4, IIK 1.2.

Copepxannie pabOThI:

[Tonp3ysCh KOHCIIEKTOM JIEKIIUA U PEKOMEHIYEMOM JIMTEPATYPO OTBETUTH HA BOIIPOCHI:

YTto Ha3BIBAtOT KOMOMHATOPHUKOM?

Uro Ha3bIBaIOT n-(hakropuaaom?

3anucarb, 4eMy paBeH n!

Yro Ha3bpIBAIOT NEpEeCTaHOBKaMH?

3anucathb (hopMyITy AJIS YKCIIa IEPECTaHOBOK U3 N 3JIEMEHTOB.
Yro Ha3pIBaOT pa3MELICHUAMU?

3anucarh (hopMyITy UHciIa pa3sMELeHUH U3 N 3JIEMEHTOB IO M.
Yo Ha3bIBaIOT COYETAHUAMHU !

3anucaTh HOpMyITy YKCIA COUETAHUM U3 N AJIEMEHTOB TIO M.
B uem cocTouT npaBuiio ciioxkeHUss KOMOWHAIINNA?

B uem cocTout nmpaBmiio yMHOKEHUS KOMOMHAIMA?

KakoBbl OCHOBHBIE 3a/1a4ll KOMOMHATOPUKHN?

Camocmosmenvnas paboma Ne 22. OcHogHbie NOHAMUS MeOpUU BEPOAMHOCMEN.

Henb: 3akpenuTh 3HaHMS, TMOIY4YEHHbIE Ha JeKuuu; (GOpMUPOBATH yMEHHE

CaMOCTOATCIIbHO HAXOJUTh HCO6XOI[I/IMBII71 TeOpeTI/I‘-ICCKI/Iﬁ MaTcpurall.

Bremmonnenne  maHHOW — paboThl  cmocoOCTByeT  (DOPMHUPOBAHHIO  CIIEAYIONINX

kommerennuii: OK 2, OK 4, I1IK 4.1.

Conepsxanne paObOTHI:

1) ITonp3ysich KOHCIEKTOM JIEKLIMU U PEKOMEHAYEMOM JIMTEPATypO OTBETUTH Ha BOIIPOCHI:

UTo Ha3BIBAIOT BEPOSITHOCTHIO COOBITHS A? (KITaCCHYECKOE OMPEIeSIEHUE BEPOSTHOCTH).
Kaknmu cBolicTBamu 00J1a/1a€T BEPOSTHOCTH?

Yro HazpIBalOT cymMMmoil coObituii A u B? Kak HalTH BeposATHOCTH CyMMBI JABYX
HECOBMECTHBIX COOBITHI? COBMECTHBIX COOBITHI?
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2)

Kakue coObITHs HA3BIBAIOTCS HE3aBHCUMBIMH? 3aBUCUMBIMU? Kak HailTh BEpOSITHOCTH
IIPOU3BENIECHUS ABYX HE3aBUCUMBIX COOBITUI?

Yro Takoe ycinoBHas BepoATHOCTh? Kak BBIYMCINTE BEPOSITHOCTH COBMECTHOIO
HOSBJICHUS IBYX 3aBUCUMBIX COOBITHIA?

[To xakoi#l cxeMe penatroTcs 3a7a4u Ha IOJIHYIO0 BEPOSITHOCTD?

Uto Takoe ciyyaiinas BenumuuHa? Kakas ciyyaliHasi BeJIMUMHA HA3bIBACTCS TUCKPETHOM,
a Kakas —HenpepbIBHOMN?

UTo Ha3BIBAIOT 3aKOHOM paclpeielIeHUs TUCKPETHOH cirydaitHoi BenmunHbl (JJCB)?

Urto Takoe psag pacupeneneHusa? MHOTOYTOJIbHUK paciipeaencHus?

KakoBbl OCHOBHBIEC YHUCIIOBbIC XaPAKTEPUCTUKHU CITYYaMHOU BETUYUHBI?

Uro Ha3bIBalOT MaTeMaTndecKuM oxxkuganuem [[CB?

Urto nazpiBatoT aucnepcueit JICB?

st wero BBogUTCA cpeHeKBaaparuieckoe oTkionenue JJCB?

Boeimonuute koHcrekT Bompoca «IlocTpoeHue 3akoHa pachpenesieHusl AUCKPETHOM

CIIy4allHOM BEJIMYMHBI 10 33JaHHOMY YCIIOBHIO».

MeTtoauueckue PEKOMEHAAMHU 110 COCTABJICHUIO KOHCIICKTA CM. HpI/IJ'IO)KeHI/Ie 1.

Camocmosmenvhas paboma Ne 23.  Pewenue geposmuocmuulx 3a0ay. Haxoorcoenue uucnoswix

Xapakmepucmux OUCKpemHuou CIy4atiHol eaudunsl. (2 uac.)

I_IGJ'ILZ IIPOBEPHUTH YPOBCHBb YCBOCHUS MAaTCpHUajla TEMbI.

Bremonmxnenue  maHHOW — paboThl  CcHOCOOCTBYeT — (DOPMHPOBAHHIO  CIICAYIONINX

kommerennuii: OK 2, OK 4, IIK 4.1.

Copepxanue pabotsl: UnauBuayansHoe 3aganue Ne 9.

TekcT 3a1aHusi: UHIUBUTyalIbHASI paboTa COCTOUT U3 3 3aaHuil 25 BapuaHTOB

1. B Mara3uHe BpICTaBJICHBI AJI MTPOJAXKH N U3AETUHN, Cpear KOTOphIX k u3aenuit

HekadecTBeHHBICe. KakoBa BEPOATHOCTDH TOI'O, YTO B3ATHIC CHy‘IﬂfIHLIM 06pa30M m u3AeIui

OyIyT HEKaYECTBEHHBIMU?

Bapuant | n k m BApUAHT | n k m
1 20 6 2 14 24 8 2
2 18 8 3 15 30 9 3
3 16 6 2 16 15 ) 2
4 14 5 3 17 17 6 3
5 12 4 3 18 18 8 4
6 10 4 2 19 20 7 2
7 18 6 3 20 22 6 3
8 22 8 2 21 26 8 2
9 24 10 3 22 28 7 3
10 26 6 2 23 30 10 2
11 30 8 3 24 26 6 2
12 25 7 2 25 28 10 3
13 23 6 3
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2. Ha cbopouHoe npeanpusTie MOCTYIIIA OJHOTUITHbIE KOMIUIEKTYIOIIHNE C TPEX
3aBOJIOB B KOJIMUECTBE: M4 —C MIEPBOTrO 3aBOJIa, N, CO BTOPOIO, M3 C TPEThero. BeposaTHOCTD
KauyeCTBEHHOI'O M3TOTOBJICHUSI M3/I€TINI HAa IEPBOM 3aBOJIE P; Ha BTOPOM P, , HA TPEThEM D3 .
KakoBa BepOSITHOCTB TOTO, UTO B3ATO€ CIy4yailHbIM 00pa3oM uzzenue Oynet KayeCTBEHHbIM?

Bapuaur | n; | p; | n, P | N3 | p3 |Bapuant | ny | p; | ny | p; | ng | pg
1 25 109 |35 |08 [40 |0,7 |14 30 (0,9 [20 |07 |50 |0,7
2 15 (08 |25 0,7 |10 |0,7 |15 20 (0,8 |10 |09 |20 |09
3 40 109 |35 0,7 |25 |09 |16 25 109 |35 |08 |40 |[0,7
4 25 10,7 |10 (09 |15 |08 |17 15 108 |25 |07 |20 |09
5 10 109 |20 |08 |20 |0,6 |18 40 (09 |25 |08 |35 |08
6 40 10,8 |30 |08 [30 |09 |19 14 (08 |26 (0,6 |20 |0,7
7 20 (0,8 |50 |09 |30 |08 |20 18 (09 (32 |08 |30 |07
8 35 10,7 |35 |08 [30 [09 |21 30 (0,9 [20 |07 |10 |08
9 15 (09 |45 |08 |40 |09 |22 16 |09 |24 0,8 |60 |09
10 40 10,8 |15 |07 |45 |08 |23 30 {09 |10 [0,7 |10 |0,7
11 20 {09 |15 (09 |15 |08 |24 15 {08 |35 [09 |50 |0,8
12 14 108 [26 |09 |10 |08 |25 40 (0,8 |20 |08 |40 |09
13 16 |08 [40 |09 [44 |07

3. laHo pacmpeesieHue TUCKPETHOM citydaitHoi BenmunHbl X. HailTu maTemaTudeckoe
OKUJaHHUE U CpellHee KBapaTUYHOE OTKIOHEHHE.

Bapuant YHUCIIOBbIE Bapuant Yucnosble 1aHHbIE
JaHHbBIE
1 x; |55 2 3 4 14 X 2 5 6 8
p; 104 03 0,1 02 Di 02 02 04 02
2 x; 102 05 0,6 08 15 X; 4 6 8 12
p |01 05 02 0,2 Di 03 01 03 0,3
3 x; |-6 -2 1 4 16 X 4 6 9
p; 10,1 03 04 0,2 Di 04 03 03
4 x; 102 05 0,6 17 X 4 6 8 9
p; 10,5 04 0,1 Di 03 01 0,1 0,5
5 x; |-8 -2 1 3 18 X 3 6 7 9
p; 101 03 04 0,2 Di 03 02 01 04
6 x |2 1 3 5 19 X 5 10 12 14
p; 0,103 04 0,2 Di 04 02 01 03
7 x; |-3 2 3 5 20 X 6 8 14
p;, 103 04 0,1 0,2 Di 02 04 04
8 x; |2 3 10 21 X; 1 3 4 5
p; 10,1 04 0,5 Di 04 03 01 02
9 x; |4 -1 2 3 22 X; 4 5 7 8
p; 103 01 04 0,2 1 0,1 0,5 0,2 0,2
10 xi |-3 2 3 5 23 X 2 4 5 6
p; 030401 02 Di 03 01 04 02
11 x; |6 -2 2 3 24 X; 2 4 8
pi 102 04 01 03 p; 0,1 04 05
12 x; | 2 5 6 25 X -3 -1 3 5
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pi 0’5 0’1 0a4 Pi 0,4 0,3 0,1 0,2

13 x, |5 3 1 3 |26 x;
p; 02 01 0.1 06 p;

KpnTepnn BBICTABJICHUS OLICHOK 32 MHAUBHUAYAJIbHOEC 3aIaHUE:

OneHka «5» - MpaBUJILHO BBITTOJIHEHO 3 3aJ1aHUs

«4» - IPaBUIILHO BBIMOJHEHO 2 WJIM MPABUIBLHO BBIMOJIHEHO 3 3aJaHusi, HO €CTh HEAOYETHI MPHU
pEIICHUHN

«3» - MpaBUIBHO BBHINOJHEHO | 3agaHWe WIM NMPABUWIBHO BBHINOJHEHO 2 3aJaHusi, HO €CTb
HEJI0YETHI MPU PEIICHUN

«2» - HE BBIINOJIHEHO HU OJHOTO 3a7JaHus.

MeToandeckue peKOMEH MY 110 BBITTOJIHEHUIO HHANBUYaTbHBIX paboT cM. [Ipunoxenue 4.

Camocmosmenvras paboma Ne24. Yucnennoe ouggepenyuposanue.

I_[eJ'IBZ 3aKpCIUTh 3HAHUA, IMOJIYYCHHBIC Ha JICKIHU; (bOpMHpOBaTL YMCHHE CaMOCTOATCIBHO

HAXO0JIUTh HEOOXOIUMBIN TEOPETUUECKUN MaTEepHal.

Bemmonnenue  jaHHOM  pabOTHIl  cOCOOCTBYET  ()OPMHUPOBAHHMIO  CIHEHYIOIIHX
komnerennui: 11K 2.2, OK 5.

Conepxanne paOOThI: NPUTOTOBUTH Ipe3eHTalui0 Ha Temy «lIpuMepsl npumeHeHus
YHCIICHHOTO UG HEpEeHIIMPOBAHUS.
Meroanueckre peKOMEHIAIMY 110 TTOArOTOBKE npe3eHTanuu cM. [Ipunoxenne 3.

Camocmosmenvnasn paboma Ne25. Yucnennoe peurenue 00bIKHOBEHHBIX OUDDepeHyuanbHbIX
ypagueHuii memooom Jiinepa.

Lenp: 3akpenuTh 3HAHWA, T[OJyYEHHBIE Ha JIEKIUH; (HOpMUpOBaTH yMEHHUE
CaMOCTOSITENIbHO HaXO/AUTh HEOOXOJMMBII TEOpEeTUYECKHI MaTepHall.
Bemmonnenne  mgaHHOW — pabOTBI  CMOCOOCTBYeT — (JOPMHPOBAHUIO  CIETYIOLINX
kommetrennuii: OK 2, OK 4, I1IK 4.1.
Copepxanuie pabOThI:
[Tonb3ysch KOHCTIEKTOM JIEKIIMH U PEKOMEHIyeMOH JIUTEepaTypoil OTBETUTH HA BOIPOCHI:
B 4yem cyTh uncieHHbIX METO/10B petieHus nudpepeHnalIbHbIX YpaBHEHUN?
Urto Takoe ceTka 3HaYeHUI aprymMeHTa? y3es CeTKHU? 1ar CeTKu?
KakoBbl pacueTHble popMyisl MeTo1a Diinepa?
B uem 3akitouaercs reoMeTpuueckas HHTEpIpETaIHs OJHOTO 11ara Metoja Jiepa?
B yem 3akimovaercs npaBuiio PyHre JUIst OIIEHKH MOTPEeIHOCTH MeToia Diinepa?
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Ilpunoscenue 1.

Memoouueckue peKOMeHOauuu no cocmaenerHuro KOHcnekmada.

BHumaTenbHO NpOYMUTAWTE TEKCT. YTOYHUTE B CIPABOYHOM JIMTEpAType HEIOHSATHBIE
cioBa. [Ipu 3anucu He 3a0ybTe BBIHECTH CIPABOYHBIE IaHHBIC HA MOJIS1 KOHCIIEKTA.

Beiaenute riaBHoOe, COCTaBbTE IUIAH.

Kparko cdopmynupyiiTe OCHOBHBIE NOJOXEHHUS TEKCTa, OTMEThTE AapryMEHTAIUIO
aBTOpAa.

3aKOHCIIEKTUPYUTE MaTepual, 4eTKO cleAys INyHKTam IaHa. IIpu koHcnekTupoBaHuu
CTapalTeCh BBIPA3UTh MBICIb CBOMMHU CIIOBAMHU. 3aIIUCH CJIEyeT BECTU YETKO, SICHO.

I'pamoTHO 3amuceiBaiiTe nurarhl. LIUTHUPYS, y4UTBIBAaUTE JAKOHUYHOCTb, 3HAYUMOCTh
MBICIIH.

B CJIy4dac MOsIBJICHUA Sany,I[HCHI/Iﬁ IIpH BBIITOJIHCHHUHA 3aJaHuM CTYACHT MOXCT O6paTI/ITBC$I
K OpCrogaBaTciiro 3a KOHCYHBT&HHGﬁ.

Tlpunosicenue 2.

Memoouueckue pekomenoayuu no NOO2OMOBKe COOOUEHUL.

CoolmieHre — 3TO COKpallleHHas 3amuch HH(pOpMalKH, B KOTOPOH JOJKHBI OBbITH
OTpaXKEHbl OCHOBHBIE IIOJIOKEHUSI TEKCTa, CONPOBOXKIAIOIIMECS apryMeHTamu, -2 cambIMu
APKHMH U B TO )K€ BpeMs KpaTKUMU IIPUMEPaMH.

CooOuieHre cocTaBiseTCs 0 HECKOJBKMM HMCTOYHHMKAM, CBSI3aHHBIM MEXIy CO00M
OJIHOM TeMoil. BHauane n3ydaercst TOT MCTOYHHK, B KOTOPOM JIaHHAsi TeMa M3JI0)KeHa Haubouiee
MOJIHO M Ha COBPEMEHHOM YpPOBHE HAy4YHBIX W MPAKTUYECKUX JOCTHXKEHUH. 3amnucaHHOe
coOOLIeHNEe JIOTIOJIHSACTCS MaTepHalioM APYTUX UCTOYHUKOB.

Dransl MOATOTOBKH COOOIIECHHUS:

1. IIpounraiite TEKCT.

2. CocraBbTe €ro pa3BepHYTHIH IJIaH.

3. IlonymaiiTe, Kakue 4aCTU MOXKHO COKpPATHTh TaK, YTOOBI CO/Ep)KaHHE ObUIO MOHATO
MPAaBWIBHO U, TJIABHOE, HE UCYE3JIO.

4. O6beauHUTE OJIM3KHE MO CMBICITY YacTH.

5. B kaxnol dYacTu BBIIETUTE IJIABHOE M BTOPOCTENEHHOE, KOTOPOE MOMKET ObITh
COKPAILEHO ITPU KOHCIIEKTUPOBAHUH.

6. [1pu 3anucu crapaiiTech CII0XXKHbBIE MPEI0KEHNUS 3AMEHUTD ITPOCTHIMH.

TemaTnueckoe W CMBICIOBOE €AMHCTBO COOOIIEHHUS BBIPAXKaeTcs B TOM, YTO BCE €ro
KOMIIOHEHTBHI CBSI3aHbl C TEMON NIEPBOMCTOYHUKA.

Coolmienre J0DKHO cojaepkaThb HHGopManuioo Ha 3-5 MHH. M CONPOBOXKIATHCA
Ipe3eHTallel, CXeMaMu, pUCYHKaMU, TaOIUIIAMU U T.1I.

Ilpunoscenue 3.

Memoouueckue peKOMeHOauuu no cocmaenieruro l’lp@S@Hl’ﬂClbﬂllZ.

Tpebosanus k npezenmayuu
Ha nepBowm cnaiine pazmeniaercs:
Ha3BaHME MIPE3EHTALINY;
arop: ®UO, rpynna, Ha3BaHHe Y4eOHOTO YUPEKIEHHUS (COABTOPHI YKAa3bIBAIOTCS B
as(haBUTHOM TOPSIZIKE);
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roa.

Ha BTOpOM crnaiine yka3plBaeTcs cofepkaHue paboThl, KOTOPOe Jy4ile 0(hOpMUTh B BHIE
TUIEPCCHUIOK (JUIs1 MHTEPAaKTUBHOCTH IIPE3EHTALIUN).

Ha nocnennem ciaiige ykas3slBaeTcs CIIMCOK MCIIOJIb3YEMOI JINTEpaTyphl B COOTBETCTBUU
¢ TpeOOBaHUSAMU, UHTEPHET-PECYPCHI YKA3bIBAIOTCA B IOCIIECIHIOK 04EPEb.

Odopmienne crnaiioB

Ctwib

HE00X0AUMO COOIIOIATh EAMHBIN CTHIIb OhOPMIICHHUS;

HYXKHO wu30erarb CTWIEH, KOTOpble OyayT OTBIEKaTh OT CaMoOW
Npe3eHTaINH;

BCcrioMoraTenbHas uHpopManus (Ynpapisiolide KHONKH) HE JOJDKHBI
npeo0i1anaTh HaJ OCHOBHOW MH(OpMaLueil (TeKCT, PUCYHKH)

don

1utst poHa BeIOMparoTCs OoJiee XOIOHbIC TOHA (CHHUN WITH 3€JICHBII )

Hcnonn3oBanue
BETA

Ha OJTHOM CJIaiiie pEeKOMEHAYETCS UCIOIb30BaTh HE 00JIee TPEX I[BETOB:
oIuH JUTst (pOHA, OJTMH IS 3aTOJIOBKOB, OJIMH JJISl TEKCTA;

JUTst pOHA M TEKCTa UCIIONIb3YIOTCS KOHTPACTHBIE 1IBETA;

0co00e BHUMAHHE CIIETyeT 0OpaTUTh Ha LBET TUIIEPCCHUIOK (710 U TIOCIIe
MCIIOJIH30BAHUS )

AHUMAaIMOHHBIE

3 PeKTHI

HY>)KHO HCIIOJIb30BaTh BO3MOXHOCTH KOMIIBIOTEPHON aHUMalUU IS
MpeACTaBICHUS HH(OPMAITUHU Ha CIIal/Ie;

HE CTOHUT 3JIOYNMOTPEOJIATh Pa3IMIHBIMU aHUMAIIMOHHBIMH P PeKTaMu;
aHUMAITMOHHBIE 3(QEKTh HE JOJDKHBI OTBJICKaTh BHUMAaHHE OT
cojiepkaHus HH(pOpMaIUK Ha caie

[IpencraBnenue undopmanmu

Conepxanue
uHpopMaLuu

CJIeyeT UCIOJIb30BaTh KOPOTKHUE CIIOBA U MPEJIOKECHUS;
BpEMEHa TJIaroJioB JOJDKHO OBITH BE3/IE OJIMHAKOBBIM;
cienyer HCIIOIL30BaTh MUHHUMYM MPEJIOTOB,
MpujIaraTeabHbIX;

3aroJIOBKU JOJDKHBI PUBJIEKATh BHUMaHHUE ayIuTOPUN

Hapeunii,

Pacnomnoxxenue
uH(popMaluu Ha
CTpaHHIE

NPEANOYTUTEILHO TOPH30HTAIILHOE PACIOIOXKEeHNUE HH(pOpMaIuH;
HanOosee BakHas WHQOpMaIMs JOJDKHA pacrojiaraTbCsi B ILIEHTPE
JKpaHa;

eCTM  Ha Cclaime pacrojiaractcs KapTHHKA, HAIAMHCh  JOJDKHA
pacroyiaraThbCsi 1moJi Heu

[pudTter

JIUIS 3ar0JIOBKOB HE MeHee 24;

JUIsl OCTaJIbHOM MH(pOpMaLiK He MeHee 18;

mpu@ThI 0€3 3aCEUEK JIETYE YUTATh C OOJIBIIIOTO PACCTOSHHUS;

HEJIb3sl CMEIINBATh pa3Hble TUIbI LIPU(TOB B OTHON MPE3EHTALUH;

JUIS BbIJIEIEHUs] UHPOPMALIUU CIIEAYEeT MCIOIb30BaTh KUPHBIA MIpUQT,
KYPCHUB UJIY IOJYEPKUBAHUE TOTO JKE THUIIA,

HeNb35 3J10yNOTPEOISITh TPONUCHBIMA OYKBaMU (OHU YUTAIOTCS XYXKe,
YeM CTPOYHBIE).

Crioco0b1
BBIJIETICHUS
uH(popMalun

Crnenyet ucnonb30BaTh:

— paMKu, TPaHMIIbI, 3AJIUBKY

— pasHble 1BeTa WPU(TOB, ITPUXOBKY, CTPEIKU

— PUCYHKH, AMArpaMMbl, CXEMbl I WIIIOCTpAIMM Hambosiee Ba)kKHBIX
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¢dakToB

O6Bem
uHpopManun

— HE CTOMT 3alojHATh OJHMH CHaijJ CIUIIKOM OOJBIIMM O00BEMOM
WH(OPMAIIMH: JTFOAX MOTYT €IMHOBPEMEHHO 3allOMHUTH He OoJyiee Tpex
(hakToB, BBIBOJIOB, ONPEACICHUH.

— HauOoJbIIas 3PQPEKTUBHOCTh JIOCTUTACTCS TOI/A, KOIJIa KIFOYEBBIC
MYHKTBI OTPA)KAFOTCS 110 OJJHOMY Ha KaXKJIOM OTJICILHOM CJaiijie.

Bunrwl cnaiinos

Jis olecnieyeHuss pa3HOOOpas3us cielyeT HCIOJIb30BaTh pa3Hble BUIbI
CJIAIJIOB: C TEKCTOM, C TaOJIMLAMHU, C AUarpaMMaMH.

Kputepuu orieHKH npe3eHTanuu

Kpurepuu oneHkun

ConeprkaHue OIEHKH

1. ConepxatenbHbIN

NpaBUJIBHBI BBIOOP TEMbI, 3HAHHE TMpeaAMeTa M CBOOOTHOE

KpUTEPHii BJaJICHUE  TEKCTOM, TIPaMOTHOE  HCIOJb30BaHUE  HAyYHOU
TEPMHUHOJIOT'MH, UMIIPOBU3ALIMSI, PEUEBOI 3TUKET

2. Jlorndyeckuii KpUTepu | CTpoiHOe JIOTMKO-KOMITO3UI[HOHHOE IIOCTPOEHHE peun,
JI0Ka3aTeJIbHOCTh, ApTYMEHTHPOBAHHOCTh

3. PeueBoii kputepuii WCTIOJB30BaHUE  SI3BIKOBBIX  (MeTaopbl,  (pazeoOTU3MBL,

MIOCIIOBUIIBI, TIOTOBOPKH U T.A.) U HES3BIKOBBIX (11033, MaHEPHI U
Tp.) CPEICTB BBIPA3UTEIHHOCTH; (DOHETUUYECKASI OpTaHU3AIHS PEUH,
MPaBUIILHOCTh YAAPEHHUs, YETKasl JUKIUS, JIOTUYECKUE YAAPESHUS U

mp.

4. ITcuxonoruuyecku
KpUTEpUi

B3aNMOJICIiCTBUE C ayauTopueil (mpsMas u oOpaTHas CBS3b),
3HAHUE M Y4Y€T 3aKOHOB BOCIPHUATHUS PEYH, HCIOIH30BAHUE
pa3IMYHBIX TPUEMOB MPUBJICYCHHS U aKTUBH3AIIMN BHUMAHMUSI

5. Kpurepuii coOnroneHus
JIN3aliH-3PrOHOMHYECKHUX
TpeboBaHM K
KOMIIBIOTEPHOU
Ipe3eHTalNuN

coOmroieHsl  TpeOOBaHUS K TIEPBOMY M IIOCIEIHUM Claiijam,
MPOCIIeKUBAETCSI 0OOOCHOBaHHAsI IOCIEI0BATEIbHOCTh CIANAOB U
uHboOpMallMM Ha Claiiax, HEoOXOoauMOe M  JOCTATOYHOE
KOJIMYecTBO (OTO- M BHJEOMATEpHANIOB, Y4YeT OCOOCHHOCTEH
BOCHpUATHA Tpaduyeckodl (WIIOCTpAaTUBHON) uHpOpMauuy,
KOppEeKTHOe coueTaHue GpoHa U rpaukH, AU3alH MpEe3eHTALUN He
IIPOTUBOPEYUT €€ COAEPIKAHUIO, TPAMOTHOE COOTHECEHHE YCTHOTO
BBICTYIJICHUSI M  KOMIIBIOTEPHOTO  CONPOBOXKAEHUs, oOIee
BIIEYATJIICHUE OT MYJIbTUMEIUNHON NPE3EeHTAUN

Ilpunoscenue 4.

Memoouueckue pexomenoayuu no 0hopmieHUurO UHOUBUOYATbHBIX pabOM.

NunuBuayanbHble 3aaHUs BHITOTHSIOTCS B OTACIBHOW TETpagu ¢ MmoisMHu 4-5cM ans

IIOMCTOK.

[TponuceiBatoTCst 00513aTENBHO:

1.Conepxanue 3amaHusi (BBIIEIEHBI XUPHBIM HIpudTOM, Hampumep; «BbIYHCIUTEHY,

«PemuTs 3a7a4y» U T.1.) ;

2.Bce ucnosb3yeMble Mpu petieHuH GopMyIIbl;
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3.0t1BeT.
PaboTsI cnaroTcs Ha IPOBEPKY B TEUCHUU JIBYX PaOOUYMX JHEH.

Ecnu paGota He ObLTa BBINOJIHEHA W ClaHA HAa MPOBEPKY B YCTAHOBJICHHBINH CPOK, OIICHKA
cHUkaercs Ha 1 Gasul.

Cnucok ucnoIb30BaHHOM JIUTEPaTypPhI.

OcHoBHas TUTepaTypa:

1.JIucnukun B. T. Maremartuka B 3aa4ax ¢ pemeHusIMu: yaeoHoe nocooue / B T.
Jlucnukun, U. JI. Conmoseituuk. 7-¢ u3., crep. — Cankt — [lerepOypr: Jlansb, 2020.-464 c.: ui. —

(Yuebnuku nns By3oB. CrienuanbHas muteparypa). — TekcT: HenocpenctBenHblit. ISBN 978-5-
8114-4906-4

I[OHOJ'IHI/ITCJ'IBHBJI JmaTeparypa:

1. Hanasu A. A. Matemaruka: Yuebnuk / A.A. lanasH. - 3-e uzn. - M.: ®opym: HUL] UHOPA-
M, 2019. - 544 ¢. OBC znanium.com J{oroBop Ne497136¢ ot 11.01.2021r.
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