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1. Kog 1 HaumeHoBaHune HanpaBrieHnAa NnoAroToBKU:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYyMS NpoOUNAMM NOATOTOBKM)

2. NMpodunu noaroToBKMU:

MatemaTtuka. lHopmaTuka n MHdopMaLMOoHHbIE TEXHOMOrMM B 06pa3zoBaHnn
3. KBanudukaumsa BbinyckHuka: 6akanasp

4. dopma oby4yeHUA: ovHas/3aoqHas

5. Kachegpa, oTBeualowas 3a peanusaumuio QUCLUUNIUHBI: HA4anbHOMO U
cpeaHenpodeccnoHanHoro obpasoBaHuns

6. CoctaButenb nporpammsbi: [.HO. Anekceesa, kaHOMaaT negarorMyeckmx Hayk,

JOLEeHT

7. PexomeHpoBaHa: Hay4yHO-MeTogmyeckmm coetom dununana (npotokon Ne 1 ot
31.08.2018r.)

8. YueOHbIn rog: 2020-2021 CemecTp: 8



9.Llenu n 3apauv y4ye6HON ANCLUMUNIIUHDI:

LUenbo y4yebHOM paucumnnuHbl «[lpakTMkym no peweHuio 3agay  NoBbILEHHOM
CNOXHOCTM NO MaTemMaTuke» aBnsieTcss (POPMMPOBAHWE HAaBbLIKOB pelleHus 3agad
MOBbILLEHHOIO YPOBHS CIOXHOCTU Kypca MaTeMaTuKn CpeaHen LUKOMbI.

3apaum y4eO6HOM ANCLUUNIIUHDI:

— O3HaKOMJIEHNE CTYAEHTOB C OOWMMM MeTodaMu pellueHust 3agay  MOBbILLEHHON
CITOXHOCTWH;

— tbopmupoBaHme n otpaboTka HaBbIKOB aHanu3a YCroBus 3agad, Nnoucka BapuaHTOB
peLlueHns;

— O3HAKOMSIEHNE CTYOEHTOB C XapakTepHbIMM OCOBEHHOCTSIMW MaTemMaTU4ecKux 3agad
MOBbILLEHHOIO YPOBHS CITOXXHOCTMU;

— O3HaKOMJIIEHNE CTYAEHTOB C TUMaMN U coaepXaHneM 3agad NoBbILLEHHOW CMOXHOCTU B
ElrS;

—hopmunpoBaHme maTeMaTn4eCckon KynbTypbl ByayLiero yumtens.

Mpn npoBegeHUM YYeOHbIX 3aHATMIA MO AucuuniMHe obecneymBaeTcs pasBuTUE Y
00yyaroLmnXcsa HaBbIKOB KOMaHAHOM paboTbl, MEXITUYHOCTHON KOMMYHUKALIMW.

10. MecTO y4eb6HOM ANCLUUNIIUHBLI B CTPYKTYpe obGpa3oBaTesibHOW NporpamMmbl:
OucumnnnuHa «lpakTukym no pelleHnto 3agad noBbILLEHHOW CMOXHOCTU MO MaTtemMaTuKe»
BXoguT B Onok b1 «ducumnnuHel (Mogynu)» M aBRseTca OUCUUNIIMHOM NO BbIOOPY
BapuaTMBHOW YacTn obpasoBaTefibHOM NPOrpamMmmsil.

[ns ocBoeHMs AUCUMMNNWHBI 3TOrO0 Kypca CTYAEHTbl WUCMONb3YHT 3HAHWUA, YMEHUs,
HaBblkM, CHOPMUPOBaAHHBIE B Xo4e M3ydeHusa gucuunnuvH: «MaTtematuka», «Anrebpa u
Teopusa uncen», «Freometpus», «kMetoguka obyyeHnss MaTeMaTUKey.

M3y4eHne gaHHOW OUCUUNIIMHBI MOXET SIBMSATbCA OCHOBOW ANS MOCMeayroLwero ndyyeHus
ONCUMNNWMH BapuaTUBHOW 4YacTu obpasoBaTenibHOW Mporpammbl, AN NocneayroLwero
NPOXOXAEHUS NnegarorMyeckon npakTukn, denepanbHOro TEeCTUPOBAHUS, BbINOSHEHUS
BKP.

Ycnosua peanusaummn gucumnnuHbl ans nuy ¢ OB3 onpegensatioTca 0CO6eHHOCTSAMU
BOCNPUATUA Yy4eObHOM WHopMaUMM M C Y4ETOM WHAMBMAYANbHbIX MCUXOU3NYECKNX
ocobeHHoCTeN.

11. TlnaHupyemble pe3ynbTaTbl OOy4YeHUs NO AucuuMnnuMHe/moaynio (3HaHuUA,
YMEHUA, HaBblKW), COOTHECEHHble C NMaHMpyeMbiMM pe3yfbTaTaMM OCBOEHMUS
obpasoBaTenbHOW NporpaMmmMbl (KOMMNETEHUUSIMU BbINYCKHUKOB):

KomneTteHuus
MnaHupyemble pesynbTaTbl 00y4eHus
Kop, HasBaHune
ymeerT:
— paspabaTtbiBaTb y4ebHble Nporpammbl 6A30BbIX U SNEKTUBHbBIX
KypCOB;
CNoCcOBHOCTbL MCMOMb30BaTh | — MUCMOMb30BaTb NPU NPOEKTUPOBaHUN y4eGHON AesTenbHOCTU
AK-2 COBPEMEHHbIE METOAbI U1 oby4yaroLmxcs OCHOBHbIE METOAbI, CMOCOObLI M cpeacTBa
TEXHOMNOrMm obyyeHns n nony4YeHns, xpaHeHus, nepepaboTkun nHdopmaLmy;
ANAarHoCTUKK Bnageert:
— CNocoBHOCTLIO K BOCNPUATUIO, aHann3y, 0606LLeHnto
MHpopMaLMn, MOCTaHOBKE Lienu 1 BbIOOpyY nyTen eé
OOCTUXKEHUS;
CMocoOHOCTb UCMNONb30oBaTh | 3HaeT:
BO3MOXXHOCTHU — TEXHONIOrM4eckre nNpuembl NpenogaBaemoro y4ebHoro
MK-4 obpasoBartenbHoOM cpeapl npeameTa, nexalume B OCHOBE MOCTPOEHUS pasfnyHbIX Moaenen
ANs AOCTUXKEHWUS B 9KOHOMWKE, COLMONOrMmn, SKOHOMETPUKE U T.4. (OCHOBHbIE
NMNYHOCTHBIX, MOHAMUS WKOJIbHO20 Kypca MameMamuku; OCHO8HbIE MUrlbl




MeTanpeamMeTHbIX U 3aday rnosbIWeHHOU CIIOXHOCMU M0 MameMamuke; Memookb!

NPeLMETHbIX pe3ynbTaToB | peweHus 3adady noebIeHHOU CrI0XHOCMU Mo apughmemuke,

obyyeHunsa n obecneyeHus anzebpe u meopuu Hucesi, Ha4yaraaMm MamemMamu4ecKo20

KayecTBa y4ebHo- aHarsu3a u eeoMempuu; OCHO8HbIe murbl 3aday epynrbi C

BOCMMUTATENBHOMO Mpouecca | eOUHO20 20cydapcmeeHHO20 SK3aMeHa Mo MamemMamuke U

cpencreamu MemoObl UX peweHus;

npenogaBaembiX y4eOHbIX yMmeerT:

npegmeToB — MCMONb30BaTb 3HAaHME OCHOB Y4E€OHOW AUCLUMMIIMHBI AN1S
nepesofa MHOpMaLUN C eCTECTBEHHOIO A3blKa Ha A3bIK
COOTBETCTBYIOLLEV NpeaMeTHON obnactu u obpaTHo;
— NPUMEHATb TeOpEeTUYECKNE 3HAHMS NO y4ebHOM AMCLUNNNHE B
ONMcaHMK NPOLECCOB U SBMEHUI B pasnmyHbIX 0b6nacTsax 3HaHus
(mpumeHsmb Ha npakmuke MemoOsb! peuwieHus 3aday
r108bIWEHHOU CIIOXHOCMU WKOIbHO20 Kypca MameMamuku);
— UCnonb30oBaTh NPeMMyLLEeCTBaA TEXHOMOMMYECKNX MPUEMOB
y4eBHON AUCLMNIIMHBI NPU peLleHnmn 3agad npenogaBaemblx
y4ebBHbIX NpeaMeTOoB;
— OCYLLEeCTBNATL NOMCK U 0T6op nHdopmaLmm, Heobxognmon ans
peLLEHNS KOHKPETHOW 3adauu;

Bnageer:

— MaTepuvanom y4ebHOWM AUCUUNITMHBI HA YPOBHE, NMO3BOSISAOLLEM
dopMynunpoBaTh 1 pellaTb 3agayun, BO3HMKaOLWME B X04€e
y4yebHOMN OeaTenbHOCTU Mo nNpenogasaeMbiM NpegmeTam, a
Takke B MPaKTUYECKON AesaTenbHOCTH, Tpebytowwme yrnybneHHbIX
npoceccuoHanbHbIX 3HaHWI;
— HaBblkaMK hopmanu3aunmn TEOPETUYECKNX U NPUKITAaHbIX
NpakTUYecKMx 3agay;

CMocobHOCTb 3HaerT:

OpraHn3oBbIBaTb — obuienornyeckne MeToabl Hay4HOrO NO3HaHUS;

COTPYOHNYECTBO

obyvaroLmxcs,

MK.7 | NOAREPXMBaTHL NX

aKTUBHOCTb,

WHULMATUBHOCTb U

CaMOCTOATENbHOCTb,

pasBuBaTb TBOPYECKUNE

CNocoBHOCTH

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHuyax/vyac. — 2/72.

PopMbl NPOMEXYTOYHOWN aTTeCTaLMmM 3a4ET C OLEHKON.

13. Bugbl yue6Houn paboThbl
Ou4Has dpopma oby4eHus

TpygoemKkocTb (Yachbl)
Bug yuebHoii paboThl Mo cemecTpam
Bcero 8 ceMm.
KoHTakTHasa paboTa, B TOM yucre: 38 38
npakTUyYecKme 3aHATUS 38 38
CamocTtodartenbHasi paborta 34 34
dopma NpoMeEXyTOUHOW aTTecTaumnm 0 0
(3a4em c oueHkoli — 0 yac.)
Wtoro: 72 72




3aoyHasa ¢popma o6y4veHus

TpynoeMKocTb (4achl)
Bug yuebHow paboTbl o cemecTpam
Bcero 8 cem.
KoHTakTHas paboTa, B TOM Yucne: 12 12
npakTn4eckne 3aHATUS 12 12
CamoctodaTeneHas pabora 56 56
dopma NPoOMEXYTOYHOM aTTecTaumnn 4 4
(3a4em c oueHkoli — 4 yac.)
Utoro: 72 72

13.1. CopepxaHne AUCLUNIIUHBI

HanmeHoBaHue pasgena

Ne n/n AMCLMMNMHBI CopepxxaHue pasgena gucuunivHbl
2. NpakTnyeckne 3aHATUA
lMoHATMe HaTypanbHOro ¥ uUernoro uucna. ApudmeTmndeckue
onepaumn Hag HaTtypanbHbIMWU W UenbiMM Yucrnamu. [JenumocTb.
MpusHakn penumoctn. OcHoBHasi Teopema apudpmeTtukn. HOK.
HaTyparnbHble 1 Lenbie HO[O. CpaBHMMOCTL NO MOAYnNto. I'Ipmemn.:l U MeToAbl pelleHus
1 ancna 3ajay C UEenoYUCMEHHbIMU BeENUYMHaAMU: pasfoXeHue Lernoro
ysucna B CYMMY MO CTENeHsAM OCHOBaHUSA CUCTEMbl CYUCMEHMS;
MeTo4 aHanusa [envMMOCTW Hauerno, WMCMNonb3oBaHWe MNpPU3HaKoB
JenumMocTu; MeToal aHanusa OCTaTKOB; MeTOo[ aHanusa nocnegHeun
UMdpbl; METOA 3aMeHbl NEPEMEHHbIX; METO/ OLIEHOK.
MonaTtve apudmeTnyeckon apobu. ApudmeTudeckne onepaumun
PaumnoHanbHsbie, Hag pauuoHanbHbIMU Yncriamu. CpaBHEHME pauMOHanbHbIX YnUCen.
2 uppaumnoHarnbHble U PelweHune ypaBHeHUN B pauumoHanbHbIX yMcnax. MippaunoHanbHble
AelcTBUTENbHbIE YNCna n gencreuTenbHble yucna. CpaBHEHWE [OEeWCTBUTENbHbBIX YuMcern.
Llenas, gpobHas YyacTv 4eNCTBMTENBHOTO YNCNa U MX CBOWCTBA.
CTteneHb C HaTypanbHbiMM M LENbIMM MokKasaTtensMm u UXx
3 CrteneHb AeNCTBUTENBbHOIO cBonctBa. ApudmeTtudeckne U anrebpavyeckme KopHW Nn-on
yucna cteneHn. CteneHn ¢ paumoHanbHbIMU nokasaTtenamu. CTeneHu ¢
nppaumoHanbHbIMU NOKa3aTeNsaMM.
YucnoBble paBeHCcTBa U YucnoBble paBeHCTBa W HepaBeHCTBa U UX cCBoWCTBA. YucroBble
4 HepaBeHcTBa. Popmynbl nporopunn. dOopMynbl  COKpalleHHOro  YMHOXeHusi. [oHsaTue
COKpaLLEeHHOro YMHOXEHNs dakTtopunana. buHom HeloToHa. BuHoMHansHble KO3PMULMEHTHI.
" TpeyronbHuk  [Mackansa. HepaseHcTBo Kowwn. HepaBeHcTBa
3BeCTHble anrebpanyeckme
5 HepaBeHCTBa BepHynnu. HepaBeHctBo  Kowwn-ByHsAkoBckoro. 3agaynm  Ha
[0Ka3aTenbCTBO pa3fiMyHbIX anrebpanyecknx HepaBeHCTB.
YpaBHeHue. ToxgectBo. HepaBeHcTBO. PaBHOCUMMBHOCTE WU
6 Anrebpavyeckue ypaBHeHus u | cneacteue. Llenble pauvoHanbHble anrebpavyeckme ypaBHEHWS.
HepaBeHCTBa YHuBepcanbHble MpuemMbl W MeTOAbl peLleHUs YpaBHEHUA W
HepaBeHCTB.
c o OcHoBHble MeToAbl peleHus cucteM. Cuctembl anredpavyeckmnx
NCTEMbI YpaBHEHUI 1 ’ 9
7 HEPABEHCTB ypaBHEHUN N HepaBeHCTB. Heanrebpanyeckne CUCTEMbI YpaBHEHWI
W HEpaBEHCTB.
33784 HA COCTABNEHUE 3apgayn Ha gBwkeHve. 3adaunm Ha KOHUEHTpauuio U NpOLEHTHOoe
" cogepxaHue. 3agaum Ha paboTy M NPoOM3BOAMTENBHOCTL TpyAa.
8 YPaBHEHWI N HEPABEHCTS. 3agayv Ha gonu u npoueHTbl. 3a4aYn C HeMnosHbIMK AAaHHLIMU, Ha
TekcToBble 3a0a4u ’ ’
onNTMMU3aLMIo.
9 Yucnosble Yncnosble nocnepoBatenbHocTM. OOWME MOHATUA WU CBOWCTBA.
nocnegoBaTensHOCTU ApumeTmyeckasa 1 reoMmeTpudeckas nporpeccuu.
OCHOBHbIE MOHATUA TEOopUM MHOXECTB. AkcMOoMbl. OnpeaeneHus.
Teopewmsbl. Jlemmbl. Jlormyeckoe cnepoBaHue. Heobxogumble u
10 OnemMeHTbl TEOPUN MHOXKECTB JocTtaTtouHble ycrosud. Kputepun. lNpusHak. CeowctBo. [psimas,

N MaTemMaTUYeCKon NOrnkn

O6paTHaﬂ, NPOTUBOMNOJIOXKHAA TeopeMbl. [okasaTenbLcTtBo OT
MPOTUBHOIO. MeTtog matemaTuyeckoun MHOYKUUN ero ncnosib3oBaHue

npu JokasaTenbCTBe YTBEPXKAEHUN.




11

OnemeHTbl KOMOMHATOPUKK U
Teopun BEPOSATHOCTEN

OCHOBHble MOHATMS KOMOMHATOPUKA W TEOPUU BEPOSITHOCTEN.
Buabl kombBrHaTOpHbLIX 3agad. MMpaBuna cymMMbl M MPOM3BEAEHUS.
MeToabl pelleHns KOMBUHATOPHbLIX 3adad. [MoHATME BepoSTHOCTU
cobbiTnsi.  Knaccuueckoe UM cTaTUCTUYECKoe — onpenerneHue
BEPOSTHOCTW. PopMyria NOSTHON BEPOSITHOCTMU.

OcHoBHble NoHATMA K onpegeneHud. Cnocobbl 3agaHna OYHKUUN.
OcHoBHble cBouncTBa GyHKuuK. JlnHenHaa dyHkuua. O6paTtHas

nponopunoHanbHocTb.  KBagpatunuHas  dyHkuma.  CTeneHHas
12 DYHKUMKN 1 UX Tpadunkn PYHKUNA. lMokasaTenbHas, norapudmmyeckas "
TpuroHomeTpuyeckue yHkumn. Ux ceorctea u rpadumkun. 3agayu
MOBLILEHHON  CMOXHOCTM Ha  uccnefoBaHve  YHKUMA  1©
NoCTpoeHWe rpadmKoB.
MokasaTenkeHble 1 MeToabl peLleHns nokasaTenbHbIX U norapudMnUYecKknx ypaBHeHUN
13 norapugmMmyecKkne ypaBHeHUS | 1 HEPaABEHCTB NOBLILLIEHHOM cnoxHocTu. 3aganna C3 EgmHoro
W HepaBeHCTBa rocygapCTBEHHOIO 3K3aMeHa.
T ToxgecTBeHHble Npeobpa3oBaHns TPUrOHOMETPUYECKUX
PUFOHOMETPIAS. 1. TpUroHomeTpuyeckme ypaBHeH1s U HepaBeHCTBa.
14 TpuroHoMeTpueCKkie 3?5:.:'(::?: " HpepaBeHCTBa cogepxalme obpaTtHbie
ypaBHEHUNS U HepaBeHCTBa ’
TpUroHomeTpuyeckme OyHKUnn
Akcnowmsbl 1 onpegeneHus. OCHOBHbIE reomeTpuyeckmne obbembl 1
15 MnannmeTpus nx ceoncTea. BnncaHHble n onucaHHble MHOroyronbHukK. NMogobue
duryp Ha nnockocTn leoMeTpu4eckme NOCTPOEHNsT Ha NITOCKOCTH.
AKCMOMBI 1 onpefenennsi ctepeoMeTpun. MapannensHoCTb 1
nepneHanKynapHOCTb NPSIMbIX U NAockocTew. Mnowaau
16 CrepeomeTpus NoBEpPXHOCTEN N 06BEMOB MHOrOrpaHHMKOB. Tena BpalleHus.

Mnowaan noBepxHocTen N 06bLEMOB TeN BpalleHnn. 3agadn Ha
NOCTPOEHNE CEYEHUI.

13.2. Tembl (pasgensl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ou4Has doopma oby4yeHus

Ne Bugbl 3aHsaTUN (4acoB)
n/ HanmeroBaHme Temb Jlekum | MpakTnyecku CamocTtoaTensHas
(pasgena) gucuunnmHbl H P Na6opaTtopHble [ Bcero

n e paborta
HaTtypanbHble u uenble

1. P 4 0 2 0 2 4
yucna
PauyunoHanbHble,

2. | vppaunoHansHbie n 0 2 0 2 4
OeNCTBUTENbHbIE Yncna
CrteneHb AeNCTBUTENBHOIO

3. A 0 2 0 2 4
yucna
YuncnoBble paBeHCTBa U

4. | HepaBeHcTBa. DOpMynbI 0 2 0 2 4
COKpPALLEHHOIO YMHOXEHMS
MN3BecTHble anrebpanyeckme

5. P 0 2 0 2 4
HepaBeHCTBa
Anrebpanyeckue ypaBHeHMUS

6. P yp 0 2 0 2 4
1 HEpaBeHCTBa
Cuncrtembl ypaBHEHUN U

/- HepaBeHCTB 0 2 0 2 4
3agaun Ha cocTaBrneHne

8. | ypaBHEHWU N HEPABEHCTB. 0 2 0 2 4
TekcToBble 3a4a4un
Yucnosble

9. nocnegoBsartefibHOCTU 0 2 0 2 4
OrnemMeHTbl TEOPUM MHOXECTB

10. pun 0 2 0 2 4
N MaTEMaTUYECKOM NTOTUKN

11 OnemMeHTbl KOMOUHATOPWKU U

" | Teopun BEPOATHOCTEN
12. | ®OyHKUMM 1N nX rpadomkm 0




MokasaTenbHble U

13. | norapudmmyeckme 0 4 0 3 7
YpaBHEHUSI 1 HEPaBEHCTBA
TpuroHomeTpu4.

14. | TpuroHomeTpuyeckue 0 4 0 3 7
YpaBHEHUSI U HEpaBEHCTBA

15. | MnaHmumeTpus 0 2 0 2 4

16. | CtepeomeTpus 0 4 0 2 6
3ay4éT C oueHKon 0

Wroro: 0 38 | 0 34 72

3aoyHasa ¢popma o6y4eHus

Ne Bugbl 3aHATMIA (4acoB)

n/ HavmeHoBaHe TeMb! JNlekun | MpakTnyeckn CamocTosiTenbHas

0 (pasgena) gucumnnmHbl " e JlabopaTopHbie pa6oTa Bcero

1 HaTtypaneHble n Lenbie 0 1 0 3 4
yucna
PauunoHanbHble,

2. | vippaumoHanbHbIe 1 0 0,5 0 3 3,5
OeNCTBUTENbHbIE YMcna

3 CteneHb OeNCTBUTENBHOIO 0 05 0 3 35
yucna
Yucnosble paBeHCTBa U

4. | HepaBeHcTBa. Popmynbl 0 0,5 0 3 3,5
COKpAaLLEHHOTO YMHOXEHWS

5, M3BecTHbIe anrebpanyeckme 0 0.5 0 3 35
HepaBeHCTBa
Anrebpanyeckme ypaBHeHs

6. N HepaBeHcTBa 0 0,5 0 3 3.5
CwncTeMbl ypaBHEHUI U

7. HepaBeHCTB 0 ! 0 4 5
3apaym Ha cocTaBneHve

8. | ypaBHEHMN N HEpaBEHCTB. 0 1 0 4 5
TekcToBble 3agayun
Yucnosble

9. nocrnenoBaTtesibHOCTU 0 0.5 0 2 2,5
OneMeHTbl TEOPUM MHOXECTB

10. M MaTemMaTUyeckomn fOormku 0 0.5 0 4 4.5

11, OnemeHTbI K0M6MHaT9pV|KV| " 0.5 45
TEOpWM BEPOATHOCTEW

12. | OYHKUMM 1 uX rpadmkm 1 0 5
[NokasaTenbHble n

13. | norapudpmnyeckme 0 1 0 4 5
YPaBHEHUS U HEPaBEHCTBA
TpuroHomeTpus.

14. | TpuroHomeTpuyeckue 0 1 0 4 5
YPaBHEHUS U HEPaBEHCTBA

15. | MnaHumeTpus 0 1 0 4 5

16. | CtepeomeTpusi 0 1 0 4 5
3a4éT c oueHkon 4

Wroro: 0 12 | 0 56 72




14. MeToan4yeckue ykasaHMsa Ans ody4aroLWmxca Nno 0CBOEHUIO AUCLUMNIIUHDI
MpucTtynaa K m3yveHuto yd4ebHOM AMCUMNNUHBLI, Npexae Bcero oby4darolmecs AOSMKHbI
03HaKOMUTBLCA C y4eBHOM NporpamMmMon AUCUMMMANHBI. ONEKTPOHHbIN BapuaHT paboyen
nporpaMmmbl pa3melLleH Ha cante b® BIY.

3HaHMe OCHOBHbIX MOMOXEHUN, OTPaXeHHbIX B paboyen nporpamMmme AUCUUNINHDI,
noMoXeT oby4valowmMmcs OpUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MeCTO U
pOfb N3yvyaeMon ANCLUMNIMHBLI B NOAroToBKe Byayulero negarora, CTpoOUTb CBOKO paboTy B
COOTBETCTBUN C TpeboBaHNSIMN, 3aN0XKEHHBIMW B NporpamMmme.

OCHOBHbIMK (pOpMamMKn KOHTaKTHOM paboTbl MO OUCUUNINHE SABASKOTCHA MNpPaKTUYecKne
3aHATUA, nocelleHne KOTopbix obs3aTenbHO Ans BCEX CTYAEHTOB (KpOMe CTYLAEHTOB,
oby4aromxca No MHAMBMAYanbHOMY NraHy).

Ha npaktudecknx 3aHATUSX HeobxoOuMMO aKTMBHO y4yacTBOBaTb B PeLUEHMM
npeanaraembix 3afad, Ha4YMHas yXke C aTana aHanumsa ycrioBus U noucka nyten peLleHus.
CTyoeHTy, BbI3BaHHOMY [fs  peleHus 3agadm K [Jocke, crnegyet  noapobHo
KOMMEHTUPOBATb X0 PpeleHns 3adavu, a CcTanbHbIM CTygeHTaM — BbIMOMHATb
OCHOBHblE 3Tanbl peLeHna npeasioKeHHON 3adayM CaMOCTOSATENbHO, HO MpU 3TOM
KOHTPONMPYS X0 peLUeHUst Ha LOCKe.

[na ycnewHoro OCBOEHUS OUCUMNAWHBI XenaTenbHO BbINOMHATL MHAMBUAYASbHbIE
3afaHus, roToBUTb JoKNaabl n pedeparthbl.

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTaumm HeobxoOuMMO MNOBTOPUTL MPOMOEHHLIN
mMatepuan B COOTBETCTBUM C Yy4yebHOM nporpammon. PekomeHayeTcs WUCnonb30BaTb
MCTOYHMKK, NEPEYNCIIEHHbIE B CMMCKE nNuTepaTtypbl B paboyen nporpamme AUCUUNINHBI,
a Takke pecypcCbl 3NEKTPOHHO-OMBNMoTeYHbIX cuctem. Heobxoanumo obpatutb ocoboe
BHMMaHME Ha TeMbl Y4eOHbIX 3aHATUA, NPOMYLIEHHbIX MO pasHbiM MpuynHam. [pu
HeobXoOMMOCTN MOXHO 0OpaTuUTbCA 3a KOHCynbTauuem u MeTOAMYEeCKOW MOMOLLbI K
npenogasaTento.

15. NepeyeHb OCHOBHOM WU A[ONONHUTENLHOW NMUTEpPaTypbl, PeCypCOB MUHTEpPHET,
HeoOGXoAUMbIX AN OCBOEHUSI AUCLIMMNIIUHBI

a) ocHOBHasi nuTepartypa:
Ne n/n McTouHMK

1 CkaHaBu M.N. CO0pHMK KOHKYPCHBIX 3a4ay N0 MaTeMaTtuke Ans nocTynawLwmx Bo BTy3bl 3-
naa., gon. — M.: Bbicwias wkona, 1978. — 519 c.
dapkos, A.B. Matematnyeckme onumnuagel: MetToguka nogrotosku. 5-8 knacc / A.B. ®apkos.
-M. : Bako, 2012. - 175 c. - (MacTepckas yuntena matemaTukn). - ISBN 978-5-408-00722-6; To

2 e [OnekTpoHHbIn pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=222624
(06.09.2017)
0) mononHuTenbHasa nuTeparypa:
Ne n/n McTouHKnK

Mona, . MaTemaTudeckoe oTkpbiTe=Mathematical Discovery: On Understanding, Learning
and Teaching Problem Solving: PelweHne 3agay: OCHOBHbIE MOHATUSA, U3Y4eHue U

3 npenogasaHue / . Nona ; nep. ¢ aHrn. B.C. bepmaH ; pea. U.M. Arnowm. - N3a. 2-e, ctepeoTun.
- Mocksa : Hayka, 1976. - 446 c. : vn. ; To xe [QnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=447990 (17.07.2018).

C6opHuK 3agay No aneMeHTapHOM MaTeMaTuke noBbleHHOW TpyaHocTu / cocT. K.Y. LWaxHo. -
2-e n3g., crepeoTun. - MuHck : Boeicw. wkona, 1965. - 524 c. - ISBN 978-5-4458-5188-2 ; To xe

4 [OnekTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=222268
(17.07.2018).
byrynos, E.A. C60pHVK 3agad ans NoOAroTOBKM K MaTeMaTudecknm onumnuagam / E.A.

5 byrynos, B.A. Tonacos. - OpmpxoHuknase : CeBepo-OceTMHCKOE KHUXHOE M3fgaTenscTeo, 1962.

- 224 c. - ISBN 978-5-4458-5020-5 ; To xe [QnekTpoHHbIn pecypc). - URL:
http:/biblioclub.ru/index.php?page=book&id=220634 (17.07.2018).

B) MH(OPMALIMOHHbIE 3NTEKTPOHHO-06pa3oBaTeNbHbIE PECYPCHI:
[ Nen/n | McTouHmk



http://biblioclub.ru/index.php?page=book&id=222624
http://biblioclub.ru/index.php?page=book&id=447990
http://biblioclub.ru/index.php?page=book&id=222268
http://biblioclub.ru/index.php?page=book&id=220634

Kpynukosckuin, H.H. COopHUK 3aaay Nno matemaTunke Ans NOArOTOBKU K MPUEMHbIM 3K3amMeHam /
6 H.H. Kpynukosckuia. - 2-e nsa., nepepab. - Tomck : MisagatenbctBo ToMCKOro yHuBepcuteTa,
1963. - 70 c. - ISBN 978-5-4458-5174-5 ; To e [OnekTpoHHbI pecypc]. - URL:
http:/biblioclub.ru/index.php?page=book&id=222254 (17.07.2018).

MepenbmaH, A.N. XXueass matematumka. MatemaTtumyeckne pacckasbl 1 ronosonomkm / A.U.

7 MepenbmaH ; pea. B.I'. bonTaHckoro. - 8-e n3g., gon. n nepepab. - Mocksa : M3g-so "Hayka",
1967. - 191 c. ; To xe [OnekTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=116360 (17.07.2018).

Mona, [1. MaTemaTuka 1 npagonogobHle paccyxaeHna=Mathematics and plausible reasoning
8 / 0. Mowna ; nog pea. C.A. AHoBckol ; nep. ¢ aHrn. V.A. BaHwTelH. - U3a. 2-e, ucnp. - Mockea :
Hayka, 1975. - 462 c. : un. ; To xe [OnekTpoHHbIn pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=447993 (17.07.2018).

COopHMK 3agaq MOCKOBCKMX MatemaTnieckux onumnuag / peg. A.A. JlemaH ; coct. B.I'.

9 BonTaHckuin. - MockBa : M3aatenbctBo «[lpocselleHne», 1965. - 383 ¢. : un. ; To xe
[OnekTpoHHbIn pecypc). - URL: http:/biblioclub.ru/index.php?page=book&id=449568
(17.07.2018).

16. [lepeyeHb Yy4yeOHO-MeTOAMYECKOro obecrnevyeHuss ANA CaMOCTOATESIbHOW
paboTbl
Ne n/n McTOYHMK
C6opHVK 3agad No anemeHTapHOM MateMaTumke: nocobue ans camoobpasosaHusa / H.I1.
1 AHTOHOB, M.A. Bbiroackun, B.B. Hukntun, A.W. CaHkuH. - 6-e naa. - Mocksa : Noc. n3a-so

dm3nko-matemaTmdeckon nut., 1960. - 531 c. - ISBN 978-5-4458-9945-7 ; To e [OnNeKTPOHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=236630 (17.07.2018).

CkaHasu M.W. MNonHeIn c6opHMK pelueHuin 3agay ana noctynaowmx B BY3bl. Npynna B/ MNog
pea. M.U. Ckanaeu — M.: OO0 «M3pgaTtenbctBo «Mup 1 obpasoBaHue»: MH. OO0 «XapBecT»,
2 2003. -608 c.
https://nashol.me/2011032253903/sbornik-reshenii-zadach-dlya-postupauschih-v-vuzi-skanavi-
m-i.html (17.07.2018).

17. UHdopMaLMOHHbIe TEXHONOrnu, ucnonb3yemble ANs peanu3aumum y4yebHowM
OUCUMNIUHBI,  BKNKOYasa  nporpamMmHoe  obecneyeHue, WHGPOPMaALMOHHO-
cnpaBoOYHble CUCTEMbI U Npod)ecCUoHarnbHble 6a3bl AaHHbIX

nporpammHoe ob6ecne4vyeHue:

—Win10 (vnun Win7), OfficeProPlus 2010

—bpay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

-7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET

—Tux Paint

—Adobe Flash Player

MHOPMaLNOHHO-CNPaBOYHbIEe CUCTEMbI U NPOodeCcCUoHanbHble 6a3bl AaHHbIX:
—®epepanbHblvi nopTtan Poccunckoe obpasoBaHue — http://www.edu.ru/ ;
—WHpopmaunoHHaas cuctema  «EguMHoe  OkHO  goctyna K obpasoBaTtenbHbIM
pecypcam» http://window.edu.ru/;

—depepanbHbIn LEeHTp MHOPMaLNOHHO-06pa3oBaTeNbHbIX pecypcos -
http://fcior.edu.ru;

—Jlekumn Begywmx npenogaBaTenen By3oB Poccum B cBobogHOM goctyne  —
https://www.lektorium.tv/;

—OneKTpoHHO-6nbnuoTeyHas cuctema «YHuBepcuteTckas 6ubnuoteka online» —
http:/biblioclub.ru/.

- ObpasoBaTtenbHbI NopTan Ang NoAroToBKM K ak3ameHam «Pewwy EID: MatemaTukay -
https://ege.sdamgia.ru/



http://biblioclub.ru/index.php?page=book&id=222254
http://biblioclub.ru/index.php?page=book&id=116360
http://biblioclub.ru/index.php?page=book&id=447993
http://biblioclub.ru/index.php?page=book&id=449568
http://biblioclub.ru/index.php?page=book&id=236630
https://nashol.me/2011032253903/sbornik-reshenii-zadach-dlya-postupauschih-v-vuzi-skanavi-m-i.html
https://nashol.me/2011032253903/sbornik-reshenii-zadach-dlya-postupauschih-v-vuzi-skanavi-m-i.html
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/
https://ege.sdamgia.ru/

18. MaTepnanbHoO-TeXHU4YECKOe obecrneyeHne AUCLUUNIINHDI:

MynbTumeamnHoe obopyaoBaHue (NPOeKTop, HOYTOYK MW CTauMOHapHbLIA KOMMbIOTEP,

3KpaH).

19. ®oHA OLEHOYHbIX CPEeaAcCTB:

19.1. NepeyeHb KOMNeTeHUMA C YyKasaHMeM 3TanoB (OPMUPOBAHMA WU
nJfaHUpyeMbIX pe3ynbTaTtoB 00y4eHus
OueHo4HbIe
OT1anbl
MnaHupyemble pesynbTathbl mMaTepuanbl ans
dopMUpoBaHUS
0by4yeHus (NnokasaTenu AoCTUXEHUS npoBeAeHUst TEKYLLEero
Koa n copepxanue KOMMEeTEHL MM
3a/1aHHOrO YPOBHS OCBOEHNS KOHTpoOns
KoMneTeHumn (1nm (pasgensbl (TeMbl)
KOMMNeTEHLMN NOCPEeACTBOM ycneBaemocTy,
ee yactu) ‘ _ ONCUMMIIMHBI NI g
hOpMMPOBaHUS 3HAHWI, YMEHWIA, MOYIA 1 MX NPOMEXYTOYHON
HaBbIKOB) y aTTecTtaumu
HanMeHoBaHue)
obyyvarLmxcs
YmMeThb:
— paspabaTtbiBaTb y4ebHble
nporpaMmmbl 6a30BbIX U 3MEKTUBHbIX
KVDCOB: Komnnekr
MK-2 YpCos, AnddepeHLNpoBaHHbIX
— ncnonb3oBaTtb Npu Bce pasgensbi
Cnoco6HoCTL NPOEKTMPOBaHNN y4eBHOM ONCUUNINHBI f10 YPOBHIO CMOXHOCTH
ncnonb3oBaTtb P P y NHAMBUOYaNbHbIX
OesaTenbHOCTN obyyaroLmxcs N
COBpPEMEHHbIE 3aaHuii
MeTob U OCHOBHble MeToAbl, cnocobbl 1
cpencTsa NnonyyvyeHusi, XxpaHeHus,
TEXHOMNOrMM
nepepaboTku MHpopMaLmn.
obyyeHusa n BhaneTs: K
ONarHoCTUKM AETE. OMRneKT
— CNOCOBHOCTLIO K BOCMIPUATHIO, Bce paanens! anddepeHLNpoBaHHbIX
aHanuay, ob6o6LeHno MCLMMIMH! MO YPOBHIO CITIOXXHOCTHU
NHdOpMaLMK, NOCTaHOBKE Lienn 1 NHAOMBUAYaNbHbIX
BblbOpY NyTen e€ JOCTUXKEHMS. 3agaHun
3HaThb:
— TEXHONOIMMYeCcKne NpuemMbl
npenogaBsaemoro y4ebHoro
npegMeTa, fnexalimne B OCHOBE
K-4 MOCTPOEHMS PasnnYHbIX MOAENEN B
9KOHOMMUKE, COLMONOrnK, MaTemaTnyeckue
cnocobHoCTb
CHONb3OBATE 9KOHOMETpPUKE U T.4. (OCHOBHbIE OVKTaHTbI
BOBMOKHOCTH MOHAMUS WKOJIbHO20 Kypca
060A30BaTeHbHO MamemamuKu; OCHOBHbIE MUTrbl Komnnekr
. g o AN 3aday nosblweHHol crioxHocmu no | Bce pasgensl CaMOCTOSATENbHbIX
gcﬂmmﬂe s Mamemamuke,; MemoOb! peleHUs] OVCUMMITNHBI paboT n
ﬂVIHHOCTHbIX 3aday noebIWeHHOU CrIoXHOCMU Mo MHONBMAYaAIbHbIX
MeTanDe Me’THbIX y apugmemuce, anzebpe u meopuu 3aaHuii
b MZTﬂbIX yucersn, Ha4anam
zsﬂanaTos Mamemamuyecko20 aHanu3a u Pedepar
26 zeHm " 2eomMempuu; OCHOBHbIE Murlb|
y 3aday epynrbl C e0uHo20
obecneyeHuns 9
KBYECTEA VUEBHO- e2ocydapcmeeHH020 IK3aMeHa Mo
BOCI‘Il/ITaTeyJ'IbHOFO Mamemamuke U Memodbl UX
NDOLIECCa peuwleHus).
ot YMeTb:
cpeAcTeamy MCMnonb3oBaTb 3HaHWE OCHOB
npenoasacMbIx 4ebHOM OUCUUNVHLI ANs Komnnexr
y4ebHbIX NpeamMeToB y Ancu A anddepeHLMpoBaHHbIX
nepesoga UHdopmauum ¢ Bce paspgensi
MO YPOBHIO CITOXXHOCTHU
€CTECTBEHHOIO 513blka Ha A3bIK ONCUMNITUHBI
N y NHOMBUAYaNbHbIX
COOTBETCTBYHOLLEW NPEOMETHON N
3agaHun

obnactn n obpatHo;
— MPUMEHSATb TeopeTnyeckme




3HaHUA No y4yebHoOWn aucLMNnuHe B
onMcaHun NPoLECCOB U ABNEHUN B
pasnnyHbIX 0bnacTax 3HaHus
(npumeHsIMb Ha Npakmuke
mMemoOdhb! peweHus 3aday
r108bIWeHHOU CIoXHOCMU
WKOMbHO20 Kypca MamemMamuku);
— MCMoNb30BaTb NpeuMyLLecTBa
TEXHOJTOrMYEeCKMX NpuemMoB
y4yebHON AUCLMNIIHBI NpU
peLlleHnn 3agad npenogaBaeMblx
y4ebBHbIX NPeaMeTOB;

— OCYLLECTBMATb NOMCK U 0THOp
MHpopmaumm, Heobxoanmon ans
peLLEeHNs KOHKPETHOM 3agaun.

BnapeTtb:

— Martepuanom y4yebHom
ONCLMNIIUHBI Ha YPOBHE,
no3sonsoLLemM hopMynmpoBaTh U
peluaTb 3a4ayn, BO3HMKaOLLME B

xoae y4ebHon aeaTenbHOCTM Mo Komnnekr
n gnoy aBaebelM npeamMmeTam, a Bce pasgensl AMEDEPEHLIMPOBAHHBIX
penoa Pen ’ P Mo YPOBHHKO CIOXHOCTU
TaKke B NPaKTUYECKOWn OUCUMMNUHbI
NHAMBUOYaNbHbIX
AedarenbHocTu, TpebytoLine 3anaHuil
yrny6neHHbIX NpodeccuoHanbHbIX
3HaHUI;
HaBblkaMu bopmanusaumm
TEOPETUYECKNX N NPUKNAOHbIX
npakTU4ecKMx 3agau.
MK-7 3HaTb:
CNocobHOCTb — obuenormyeckne meTtoabl
OpraHu3oBbIBaTb Hay4HOro No3HaHwus;
COTPYOHMYECTBO
pya Komnnekt
obyuarowmxcs,
anddepeHLMpoBaHHbIX
noagepXxuBatb UX Bce pasgensl
MO YPOBHHKO CIOXHOCTU
aKTUBHOCTb, OUCUMMNUHDI
NHAOMBUAYaNbHbIX
WHULMATUBHOCTb U -
3agaHumn
CaMOCTOATENIbHOCTb,
pa3BuBaTb
TBOpYECKME
CcnocobHoCTU

Bonpocel k 3a4éTy ¢

I'Ipome)KyTquaﬂ aTTecTauusa — 3a4eT C OLeHKOMN .
OLEeHKoM

19.2 OnucaHne KpuUTepueB U LUKarbl OLEHMBAHUA KOMMNETEeHLUUN (pe3ynbTaToB OOy4YeHus)
NpyU NPOMEXYTOYHOM aTTecTaumm

[Ons oueHuBaHus pe3ynbTaTtoB OOy4YeHMSs Ha 3a4eTe C OLEHKOW UCMONb3ylTCs
cnegywowue nokasatenu (3YHbl n3 19.1):

1) 3HaHuMe y4yebHOro matepmana v BnageHue NoHATUMHLIM annapaTtoM MaTeEMaTUKK;

2) 3HaHMe MeTOoLOB peLleHns 3a4ay NOBbILEHHOW CMOXHOCTU U HeCTaHOAaPTHbIX 3a4au;
3) yMeHMe NpUMEHATb TEOPETUYECKNE 3HAHUA NS PeLUeHNst NPakTUYeCKMX 3aaay;

4) BnageHne  oOLlenonb3oBaTeNbCKON n  npegmMmeTHo-negarormyeckon  UKT-
KOMMNETEHTHOCTbIO.

[Ons oueHuBaHuA pes3ynbTaTtoB OOy4YeHUss Ha 3a4yeTe C OLEHKOW wucnonb3yetcs 4-
GannbHas LKana: «OTITNYHOY, «XOPOLLOY, «YyOO0BIETBOPUTENBHOY,
«HEeyaoBNeTBOPUTENBHOY.




CooTHoLEeHWE nokasaTenen, Kputepues U WKalbl OUEeHNBaHUA pe3ynbTaToB o6yquM;|

YpoBeHb
o ccopmmpoBaH LLikana oueHok
KpuTepun oueHnBaHUS KOMNETEHLUI
HOCTU
KOMMEeTeHLINN
Obyyarouuticss c60600HO OpUEHMUPYEMCS 8 MeOPEMUYECKOM
Mamepuarie; ymeem U3foxXumb U KOPPEKMHO OUeHUMb PasfiuyHbIe
nodxo0k! K uznazaeMomMy Mmamepuarly, criocobeH cghopmynuposams U MTosbILEHHbIT
Ookazamb CO6CMBEHHYH MOYKY 3peHUsi; 0bHapyxusaem ceobodHoe Ominu4Ho
ernadeHue NMoHsSMUUHbIM arnnapamom; 0eMOHCMPUPyem 20mo8HOCMb yposeHb
MPUMEHSIMb MeopemuYecKue 3HaHUs 8 Npakmu4eckol
dessimernibHOCMU
Obyyarouwulicsi Xopowio OpUEHMUPYemcs 8 Meopemu4ecKoMm
Mamepuarne; umeem ripedcmasrieHue 06 0CHOBHbIX M0Oxodax K
u3nazaemMomy Mamepuarsy; 3Haem onpedesieHuUs1 OCHOBHbIX ba3oseitli XoDpowo
meopemuyecKkux noHamuu usnazaemol membl, 0eMOHCmMpupyem ypOBeHb P
20MoB8HOCMb MPUMEHSIMb MEeopemu4YyecKue 3HaHus 8 Mpakmu4yecKou
desimesnibHOCMU.
Obyuyarowutics Yacmu4yHO eriadeem meopemu4ecKuM MamepuasioMm; 8
uesiom umeem rnipedcmasrieHue 06 OCHOBHbIX MOHAMUSX u3nazaemol lMopozoeniti Ydoenemeopu-
membl, 0eMOHCMPUPYem 20MOo8HOCMb MPUMEHSIMb meopemuyeckue YPOBEHb mesibHO
3HaHUs 8 npakmu4yeckol dessmesibHoCmu.
Obyyvarowuticss He opueHmMuUpyemcsi 8 meopemu4ecKkoM Mamepuarne;
He 20moe MPUMEHSIMb MeopemuYecKuUe 3HaHus1 8 npakmuyeckol H
eydoenemeopu-
dessmenbHOCcMU, eMOHCMpPUPYyem ompbI8OYHbIE, (hpacMeHMapHbIe - MenbHO
3HaHus, doryckaem epybbie owubKu rpu peweHuu 3aday 1ubo He
umeem ripedcmasieHus 0 criocobe ux peweHus.

19.3 TunoBble KOHTPOSbHbIE 3a4aHUSA UIU UHble MaTepuarnbl, HeOOXoaUMbIe ANl OLEeHKU
3HaHUW, YMEeHWW, HaBbIKOB U (MNN) oONbiTa OEATENLHOCTU, XapaKTepusylolme 3Tanbl
chopMUpOBaHMA KOMNETEHLMIA B NpoLecce oCBOeHNA obpa3oBaTenibHOW NporpamMmmabl

19.3.1 Bonpockl Kk 3a4eTy € OLleHKON

1. TloHATWMe HaTypanbHOro W uenoro 4ucna. ApudmeTndeckue onepaumm Hapg
HaTypanbHbIMU U LienbIMU Yucnamu.

2. DenumocTb. MNMpusHakn genmmocTtu.

3. OcHoBHaga Teopema apupmeTnkn. HOK. HO. CpaBHMMOCTb N0 MOAYNHO.

4. TpueMbl N MeTOAbl PpelWeHna 3agady C  LeSIOYUCHIEHHBIMU  BENUYUHAMM:
pasrioXeHne Uenoro 4ucna B CYMMYy O CTerneHsM OCHOBaHWA CUCTEMbI
CYMCNEHUs; MeTo4 aHanuMsa LenuMOCTU Hauesno, WUCMonb3oBaHWe MNpPU3HaKoB
AenMMOCTU; MeTo aHanui3a OoCTaTKoB; MeTo[ aHanusa nocnegHen umdpbl; MeToq
3aMeHbl NepeMEeHHbIX; METO/ OLEHOK.

5. lMoHatTne  apudpmeTnyeckon  gpobu.  ApudmetTnyeckme  onepaumm  Hag
paumoHanbHbIMKU Ynucnamu. CpaBHeHME paunoHaribHbIX Yncen.

6. PeweHne ypaBHEHMW B pauuMoOHanbHbIX 4Yucnax. WMppauunoHanbHble U
aencreutenbHble ynucna. CpaBHeHWe OencTBUTenbHbIX Yncen. Llenasi, apobHas
YacTu OeNCTBUTENBHOIO YMcra u nx CBOMCTBA.

7. CTeneHb C HaTypanbHbiMM W UENbIMXU MNOKasaTtensMm W WX CBOWCTBA.
Apupmetnyeckne wu anrebpandeckme kopHu n-om  cteneHn. CTreneHnm c
paunoHanbHbiMK nokasatenamu. CteneHn ¢ ppaumMoHanbHbIMU NOKa3aTensMu.

8. Yucnosble paBeHCTBa U HepaBeHCTBA M MX CBOWCTBA. YucroBble Nponopuumu.
dopmyrnbl CoKpalleHHOro ymHoxeHus. [MoHsaTue daktopuana. buHom HbloToHa.
BuHoMuanbHble koadpduumeHTsl. TpeyronsHuk lNackans.



9. HepaseHcTtBO Kowwn. HepaseHcTBa BepHynnu. HepaseHcTBO Kowu-ByHsakosckoro.
3apaum Ha [oKa3aTeNbCTBO PasfMyHbIX anrebpanyecknx HepaBeHCTB.

10.YpaBHeHune. ToxaectBo. HepaBeHcTBO. PaBHOcunbHOCTb M cneactsue. Llenble
paunoHanbHble anrebpavyeckue ypaBHeHUA. YHUBeEpcanbHble NpuemMbl U MeToabl
peLleHnsa ypaBHEHUI N HEPABEHCTB.

11.0cHOBHblE MeTOAbl pelleHust cuctemM. Cuctembl anrebpanyecknx ypaBHEHUN W
HepaBeHCTB. Heanrebpaunyeckme CUCTEMbI ypaBHEHUIA N HEPABEHCTB.

12.3agaun Ha OBwkeHue. 3afayM Ha KOHUEHTpauuio U MPOUEHTHOEe Coaep)KaHue.
3agayn Ha paboTy U Npom3BOAUTENBHOCTb Tpyda. 3adadn Ha AONU U MPOLEHTHI.
3agaym ¢ HeNosHbIMU AAaHHLIMKU, HA ONTUMKN3ALMIO.

13.Yuncnosble nocnegosatenbHocTn. ObLWME NOHATUS U CBOMCTBA. ApudmeTtnyeckas
N reomeTpuyeckas Nporpeccun.

14.0OCHOBHblE MNOHATUA Teopun MHOXecTB. AkcuMombl. Onpegenenuvs. Teopembl.
Jlemmbl. Jlormyeckoe cnepoBaHve. Heobxoaumble W [OOCTaTOYHbIE  YCIOBUS.
Kputepuii. MNMpusHak. Ceoncteo. MNpamas, obpaTtHasa, NpoTUBOMNOSIOXHAA TEOPEMbI.
[oka3zaTenbCcTBO OT NPOTUBHOIO.

15.MeToaq mMaTtemaTMyeckorn WMHOYKUMW U ero UCMNosib30BaHME MpU JoKa3aTenbCTBe

yTBEPXAEHUN.

16.0OCcHOBHblE NOHATUA W onpeneneHusi. Cnocobbl 3agaHusa yHKuMM. OCHOBHbIE
CBOMCTBA YHKLUMN. JInHenHas dYyHKLMS. Mpsimas n obpaTtHas
NPOMNOPLMOHANbHOCTb.

17.KBagpaTtuyHas dYHKLMS. CteneHHas dyHKUMA. lMokasaTenbHas,

norapummnyeckass U TpuroHometTpudeckme dQyHkumMn. MIx cesonctea u rpadouviku.
3agayn MNOBbIWEHHOM CAOXHOCTU Ha wuccnegoBaHve YHKUMA U NOCTPOeHue
rpadomKoB.

18.ToxxnecTBeHHbIe npeobpasoBaHus TPUTOHOMETPUYECKMX BbIpaXXeHUM.
TpuroHoMeTpu4eckue ypaBHeEHUSI U HEPaABEHCTBA.

19.YpaBHEHMss W HepaBeHCTBa, coep)xawme obpaTHble TPUrOHOMETpPUYECKNEe
YHKUMN.

20.MeToabl peleHnst nokasaTesibHbIX U SIorapnoMUYeCcKuX ypaBHEHNN N HEPABEHCTB
NOBbILLEHHOW CINOXHOCTW.

21.3apaHua C3 EanHOro rocygapCTBEHHOMO 9K3aMeHa.

22.Akcnombl n onpeaeneHns. OCHOBHbIE reoMeTpudeckme o6 beMbl U X CBOMCTBA.

23.Bnu1caHHble U onUcaHHbIe MHOTOYrONbHUKN.

24.Tlogobwue duryp Ha nnockoctTn FeomMeTpmnyeckme NOCTPOEHUS Ha MIOCKOCTU.

25.Akcnombl n onpenenexus cCTepeomMeTpun. MapannenbHOCTb n
nepneHanKynapHOCTb NPSMbIX U NNIOCKOCTEN.

26.MMnowaan noBepxHOCTEN N 00 bEMOB MHOrOrpaHHMKOB. Tena BpaLleHus:.

27.T1nowaamn NoBepxHOCTEN N 0O BLEMOB TEN BPaLLEHUN.

19.3.2 NepeyeHb NpakTUYECKMX 3a4aHUM (Nnpumepbl)

UHpmBmnayanbHble 3agaHusa no gaucuunnuHe «fMpakTukym no pelueHuio 3agayd
NOBLILEHHON CNOXHOCTU MO MaTeMaTuke» (COCTaBUTENb K.M.H., AoueHT E.A. No3gHoBa)

ToxaecTBeHHoEe npeobpasoBaHue anrebpanyecknx BblipaXkKeHUn
1. YNpocTuTb Bblpa)KeHME:

az-3
Fae)-e

2. YNpoCTUTb BblpaXeHue:
. . T
(\,~"X + \2) - V2Xx

X2 + X— VZx+ 2




3. YNpocTuTb BblpaxeHue:

: —
Vit+ v3 ,‘ =. == | 2 =
= 4+ f5+ V3 - J3+ V55443 - J3_ '5+\,'5+\:3

\

ToxgecTBeHHOe Npeobpa3oBaHNe TPUTOHOMETPUYECKNX BbIpaXKeHUN (TMNOBLIE NPUMEPHI)
1. [lokasaTb TOXAEeCTBO:
COs4X - tg 2X - sin4X 4
; = -tg° 2x
c0S4x - ctg 2X + sin 4x
2. JlokasaTb TOXOEeCTBO:

4sin(2a — 3—7[) sin(Z + gj sin(Z — ZJ =cos b
2 6 2 6 2 o+ o=

3. Mpeobpaszosath B NpousseaeHune: 2cos’ 2a + 3cos 4a — 3.

Mporpeccuu
1. Hangnte uenoe NonoXxumTensHOe YUCIO N N3 ypaBHEHUS

(3+6+ 9+. +3(@n-1)) +[4+5,5 T4 + 8+32n ]:137

2. Myctb a1, a3 ,...a, — NOcneaoBaTerbHblE YNEeHbl FEOMETPUYECKON Nporpeccun, S, -

. 1 1 1
CymMMa eé n nepBbIX YneHoB. [loka3atb, 4To S, =a1a2[—+—+...+— :
a, a, a

n

x—-1 x-2 x-3
+ + +

1
...+ —=23, rae x — uenoe nonoxunTenbHoe
X X X X

3. PewuTb ypaBHeHue:

yucno.
Anrebpauvyeckme ypaBHEHUS
1. PewnTb ypaBHeHue: (x* — 6x)% — 2-(x—3)* =81

(x+ VXT- 1) - (x- VxZ-1) =1

2. PewnTb ypaBHeHME:

3. Pewuntb cuctemy ypaBHEeHUN: ',X{f y)2 + 2x=35-2y,
(x—y)2—2y=3-2x

Jlorapudmsbl. [NokasatenbHble U norapnmMmmyeckme ypaBsHeHusa
1. YnpocTuTb BblpaXeHue:

1
141 1 )Z
(x 2-log, x 5 83-logx22__ il

Jo2
2. PewwnTb ypasHehne: X218°X =10 -x3

3. PelunTb ccTEMY YpaBHEHWIA:
y5x251x o =1
xy=15

TDVIFOHOMGTDVI‘-IGCKVIG YpaBHEHUA
=4 J— + =




4 2
1. PewnTb ypaBHeHne: 8cos X 8cos “x cosx 1 O
2. PewnTtb ypaBHeHue:
" (‘I'[ x) 1+sinx
i) Wil anaa R | R
8 4 2 sinx .

3. PewunTtb ypaBHeHWMe: 4- (Sinx . COSS X+ COS:X » sins X) + Siﬂ3 2x =1

[

HepaBeHcTBa
1. Mpu Kaknx 3HaYeHUsX a KBaapaTHbIX TpexuneH ax? — 7x + 4a npuHUMaeT
oTpuuaTenbHble 3HAa4YEHNA AN NbbIX AENCTBUTENBHbBIX 3HAYEHUA X?

2. PelunTb HEpaBeHCcTBO: VX2~ 4X >x-3
3. PewnTb HepaBeHCTBO:
)

logz(\;'llx +5-1

T

-~

log, (\;’4x +5+ 11)

3agayvn no reoMeTpun ¢ NPUMEHEHNEM TPUrOHOMETPUN

1. OcHoBaHusa paBHOOeapeHHOM Tpaneuum paBHbl @ U b (a > b), yron npwu
BonblUemM OCHOBaHWUW paBeH a. HalnTu paamyc oKpy>KHOCTM, ONUCAHHOW OKOSO Tpaneuuw.

2. OTHoweHne nepumeTpa pomba K cymme ero guaroHanen pasHo k. Hantu
yrnbl pomba n gonycTMmble 3Ha4YeHns K.

3. Yron mexay BbiCOTOM M obpasyollen KoHyca paBeH O. B KOHyc BnmcaHa
npaBunbHaa TpeyrofibHas nNpuama; HWKHee OCHOBaHME MNPU3Mbl NIEXUT B MNIIOCKOCTU
OCHOBaHWA KOHyca. bokoBble rpaHu npuamMbl — KBagpatbl. Hantn oTHowweHue 60KoBbIX
NMOBEPXHOCTEN NPU3MbI U KOHYCA.

[NocnegoBaTenbHOCTU U MPOrpeccum

1. B cTtpoky nogpsia HanucaHo 1000 yucen. Nofg KaxabiM YUMCIOM a NepBOM CTPOKU
HanNWLIEM YMCIO, yKa3blBatoLLEE, CKOSbKO pa3 YMCNOo a BCTpeYaeTcs B NepBon CTpoke. N3
NoSTly4eHHOM Taknm ob6pa3omM BTOPOW CTPOKWU aHarorm4yHo nosiydaem TPeTblo: Nog, Kaxabim
YMCNOM BTOPOM CTPOKM MULLEM, CKOSIbKO pa3 OHO BCTPeYaeTcsi BO BTOPOW CTPOKe. 3aTeM
N3 TPETbEN CTPOKM TaK XXe Mofy4yaeM YETBEpTYH, U3 YETBEPTON — NATYIO, U Tak ganee.

a) [JokaxunTte, YTO HEKOTOpPAdA CTPOYKa COBMNagaeT Co CneayoLLlen.

6) JokaxuTte, 4to 11-9 cTpoKka coBnagaet ¢ 12-i.

B) MpnBeanTe npumep Takon NepBOHAYanibHOM CTPOYKK, Ans koTopon 10-a CTpoka He

coBnagaet ¢ 11-n.

2. MoxHo nu 13 nocnepgoBatensHoctn 1, 1/2, 1/3, 1/4,... BbIgennTb apnpmMeTUYeCcKyto
nporpeccuto

a) onuHon 4; 6) anuHon 5; B) onnHowm k, rae k — noboe HaTyparnbHoe Yncno?

3. B 6eckoHe4HON BO3pacTatoLLen NocrnenoBaTeNbHOCTN HaTypanbHbIX YACEN Kaxaoe
aenutca xota 6bl Ha ogHo 13 Yncen 1005 n 1006 , HO HM ogHO He genutcsa Ha 97. Kpome
TOro, Kaxgble OBa COoCedHMX 4ucna oTnuyarTca He 6onee, yem Ha K. lNpu kakom
HauMmeHbLeM k Takoe BO3MOXHO?

4. laHbl aBe nocnegoBaTtenbHocTn: 2, 4, 8, 16, 14, 10, 2 n 3, 6, 12. B kKaxkaon U3 HUX
KaXkgoe YMCIo Nony4yeHo 13 npeablaywero no ogHOMY 1 TOMY XXe 3aKOHY.

a) Hangnte aT10T 3aKOH.

6) HanagnTte Bce HaTypanbHble YMicna, nepexogswmne camu B cebs (Mo 3TOMy 3aKOHY).

B) [lokaxute, 4to 4Yncno 21991 nocne HECKONbKUX NEPEXOAOB CTAHET O4HO3HAYHbIM.

5. [1aH NnpssMOYronbHbIA TPEYrofbHUK C LeNOYNCIEHHBIMU CTOPOHAMM.




a) MoryT nn CTOpPOHbI JaHHOro TpeyrosnbHMKa ObiTb YNeHaMn O4HOW Bo3pacTatoLlen
reomMeTpuyYecKon nporpeccum?

6) dokaxuTe, 4to Ans noboro HatypanbHOro n GonbLiero 1, MOXXHO HAaNTU Takne Tpu
yucna, KoTopble ByayT ABNATLCA CTOPOHAMM 3TOrO TPEYrofibHMKa M YfieHaMu OAHOM
apndmMeTUyecKon Nporpeccumn ¢ pasHoOCTbLIO N.

3agayvn Ha ABWXKEHUe

1. MoTopHasa nogka npowusia NpoTUB TevYeHUs pekn 255 KM u BepHyrnacb B MyHKT
OTnpaBneHnd, 3aTpaTuB Ha obpaTHbIN NYTb Ha 2 Yaca MeHblle. Hanante ckopoCTb JIOAKK
HenoaBWXHOW BOAE, eCrnn CKOPOCTb TeveHust paBHa 1 km/4. OTBeT JanTte B KM/Y.

2. Tennoxon NpoXoAuMT MO TEYEHUK PeKkn OO NyHKTa HasHadveHust 200 KM n nocne
CTOSHKM BO3BpalllaeTcs B MYHKT OTnpaBneHus. HamguTe CKOPOCTb TeyeHus, ecrnuv
CKOpPOCTb TENnoxona B HENOABWXKHOM Boae paBHa 15 km/d, cTtosHka gnutca 10 yacos, a B
NYyHKT OTNpaBneHus Tennoxon Bo3spaldaeTcs Yyepe3d 40 yacoB nocne oTnNbITUA U3 Hero.
OTBeT ganTe B KM/\.

3. bapxa B 10:00 Bbiwna n3 nyHkta A B nyHKT B, pacnonoxeHHbin B 15 kM oT A.
MpobbiB B NyHKTe B 1 yac 20 mnHyT, 6apka oTnpaBunacb Ha3ag 1 BEPHyNach B MyHKT A B
16:00. Onpepenute (B KM/4ac) CKOPOCTb TEYEHUS PEKU, €CIIU N3BECTHO, YTO COBCTBEHHas
CKOpOCTb Gapxu paBHa 7 KM/M.

4. N3 nyHkta A B NyHKT B opHOBpeMeHHO Bblexanu aBa asTomobuns. [lepBbin
npoexan ¢ NOCTOAHHOM CKOPOCTbIK BeCb MyTb. BTOpon npoexan nepsyto MOMNOBUHY MyTH
CO CKOPOCTbIO 24 KM/Y, a BTOPYH NOSIOBMHY MYyTU — CO CKOPOCTLIO, Ha 16 KM/4 BonbLuen
CKOpPOCTM NepBoOro, B pesynbrate yero npubbin B MyHKT B OAHOBpPEMEHHO C nepBbiM
aBTomMobunem. Hangute ckopocTb nepBoro asTomoduns. OTeBeT ganTte B KM/,

5. Benocunegmnct Bblexan C MNOCTOAHHOM CKOPOCTbO M3 ropoga A B ropog B,
pacCcTosiHne Mexay KOTopbiMM paBHO 98 kM. Ha crneaywowmi OeHb OH OTnpaBusica
obpaTHO CO CKOPOCTLIO Ha 7 KM/4Y BornbLue npexHen. o gopore OH caenan OCTaHOBKY Ha
7 yacoB. B pesynbTate OH 3aTpaTui Ha 06paTHbIN NYyTb CTOMBKO e BPEMEHW, CKOMbKO Ha
nyTb n3 A B B. Hangute ckopocTb Benocuneamncta Ha nytm ua A B B. OTeeT gante B KM/u.

6. [lBa Benocuneamcta ogHOBPEMEHHO OTApaBUNMCbL B 143-KMNomeTpoBbIA Npober.
MepBbIi €xan co CKOPOCTb, Ha 2 KM/4 GonblleN, YEM CKOPOCTb BTOPOro, U Npubbin K
uHMLWY Ha 2 Yaca paHblue BTOpOro. Hantu ckopocTb Benocunegucra, npuwleguero K
GuHMwy BTOpbIM. OTBET AaNTe B KM/M.

7. MoTopHaga nogka npowa npoTMB TedeHus pekn 195 kM 1M BepHynacb B MYHKT
OTnpaBneHnd, 3aTpatMB Ha ObpaTHbIM NMyTb Ha 2 4aca MeHble. Hamgute ckopocCTb
TeYeHus1, eCriv CKOpOCTb JIOAKM B HEMOABWKHOW BoAe paBHa 14 kvm/4. OTBeT ganTte B KM/Y.

8. Tennoxoa npoxoguT MO TEYEHUIO PEKN OO0 NyHKTa HasHadeHust 308 kKM m nocne
CTOSHKM BO3BpalllaeTcs B MyHKT oOTnpasneHnd. Hamgute ckopocTb Tennoxoga B
HEenoaBWXHOW BOAE, ECNN CKOPOCTb TEYEHUS paBHa 4 KM/4, CTOsIHKa AnuTcsa 8 Yacos, a B
MYyHKT OTNpaBfeHnsa Tennoxon Bo3BpallaeTcs yepes 44 yaca nocne oTnNbITUS U3 Hero.
OTBeT ganTe B KM/\.

9. OT npuctaHn A K npuctaHu B, paccTosiHue mexagy KOTopbiMM paBHO 182 Kkm,
OTNpaBuUIICA C MNOCTOSSHHOW CKOPOCTbIO MepBbIM Tennoxod, a vyepesd 1 4ac nocne aToro
cnefom 3a HUM, CO CKOpOCTbio Ha 1 Km/4 Gonbluen, oTnpaBuncsa BTopon. Hanaute
CKOPOCTb MEePBOro TEnnoxoaa, ecnu B NyHKT B o6a tennoxoga npmbbinv ogHOBPEMEHHO.
OTBeT ganTe B KM/\.

10. U3 nyHkta A B nyHKT B, pacctosHne mexay koTopbiMn 30 KM, OOHOBPEMEHHO
Bblexanu aBToMOGUNMCT WM Benocuneamuct. WM3BecTHO, 4TO B 4ac asBToMoGUNUCT
npoes3xaetr Ha 30 km OGonbwe, u4em Benocuneauct. Onpegenute CKOPOCTb
BenocmneaucTa, ecrnv M3BecTHO, YTO OH Npubbin B NyHKT B Ha 1 yac 20 MuHYT nosxe
aBTomobunucta. OTBeT ganTte B KM/u.




11. Mpwuctanm A n B pacnonoxeHbl Ha 03epe, pacCTOSAHUE MeXAy HUMU paBHO 234 KM.
Bapxa oTtnpasunacb ¢ NocTosAHHOW ckopocTbio U3 A B B. Ha cnepgyrowmin geHb nocne
NpmnbbITUS OHa oTnpaBuMnacb 0bpaTHO CO CKOPOCTLIO Ha 4 kKM/4 BorbLUe NpexHen, caenas
Mo NyTW OCTaHOBKY Ha 8 YacoB. B pe3ynbTaTte oHa 3aTpaTtuna Ha obpaTHbIA NyTb CTONBbKO
Xe BpeMeHu, ckomnbko Ha nyTtb u3 A B B. Hangute ckopoctb 6apxu Ha nytn n3 A B B.
OTBeT pgante B KM/M.

3ajayn Ha CMecu 1 cniasbl

1. WmeeTtca pBa cnnasa. [lepebii cnnas cogepxunt 10% Hukens, sTopon - 30%
HUKens. M3 aTux OByx cnnasBoB nony4unu Tpetun cnnas macconm 200 kr, cogepxaliun
25% Hukensa. Ha CKOMbKO KMorpaMmMoB Macca nepBoro crinasa MeHbLUe MacChbl BTOPOro
cnnaea?

2. B cocyn, cogepxawun 180 r 70%-ro BogHoro pacrteopa ykcyca gobasunu 320 r
BOAbl. HangmTte KOHUEHTPpaUmMo YKCYCHOM KUCMOThbl B NONYYUBLLUEMCHA PacTBOpE.

3. WmetwTca pgBa cnnaea, coctodwme u3 3ofnota m megun. B nepsom cnnase
OTHOLLEeHMe Macc 3on0Ta u meam pasHo 8:3, a Bo BTOpPoM - 12:5. CKONbKO KMUorpaMmmoB
30M10Ta U Mean COAEPXKUTCS B cnnase, NpurotosneHHoM n3 121 kr nepsoro cnnasa n 255
Kr BTOPOro cnsiasa?

4. Cwmewanu 10%-n pactBop cepHon kucnoTbl ¢ 30%-M pacTBOPOM TOW Xe KUCMOThI.
B pesynbTtaTte nonyyunu 600 r 15%-ro pactBopa cepHon KUCNoTbl. CKONMbKO B3ANN TOrO U
apyroro pacrtesopa?

5. Cwmewas 40% un 15% pacTtBopbl KUCNOTLI, 406aBUNN 3 KI YNCTOW BOAbI U MONYYUv
20% pactBop kucnoTbl. Ecnn 661 BMecTo 3 kr Bogbl fobasunu 3 kr 80% pacTtsopa Tomn xe
KMCcnoTbl, TO nonydunnu 6el 50%-bin pacTBop KMCNOTbl. CKonbko kunorpammos 40% -ro u
15% pacTBOpPOB KMCNOTbI BbINO CMELLaHO?

6. Ckonbko HyxHO [o6aBuTb Boabl B cocyad, cogepxawmn 150 r 70% -ro pactBopa
YKCYCHOWN KMCROTbI, YTOBbI Nony4nTb 6 % pacTBOp YKCYCHOWM KMCIOTbI?

7. K12 kr cnnaBa meam n onoea Jobasunu 8 kr Apyroro cnnasa, cogepxallero Te xe
MeTannbl B obpaTHOW nponopuun, NONyyYynuB B uTore cnnae, cogepxawwmn 55% wmeaw.
CKOnbKo NpoLUEeHTOB Mean ObIfo B KaXKAOM M3 UCXOLHbIX CNaBoOB?

8. PactBop conu maccom 40 kr pasnunu B ABa cocyfa TakK, YTO BO 2-OM cocyde
YMCTOM CONKM OKasanocb Ha 2 kr 6onble, yem B 1-om. Ecnun 66l Bo 2-o1 cocyn aobasunu
ewe 1 Kr conun, To KONNMYECTBO CONKN B HE M cTano 6bl BABoe bornblue, 4em B 1-oM cocyae.
Ckonbko pacteopa 6bino B 1-om cocyae?

9. WmeeTca gBa cnutka 3onoTa ¢ cepebpom. lMpoueHTHoe cogepxaHue 30noTa B
nepBoMm cnutke 2,5 pasa Gonblue, YemM MNPOLEHTHOE coaepXaHue 3010Ta BO BTOPOM
cnutke. Ecnn cnnaeutb 0b6a crnvtka BMecTe, TO NONy4YnuTCa CAUTOK, B koTopom 6yaeTt 40%
3onota. OnpegenuTb, BO CKOMbKO pa3 NepBbli CAUTOK TshKeriee BTOPOro, eCnm U3BecTHO,
4YTO MpW ChfaBKe PaBHbIX MO BECY 4YacTel MNepBOro M BTOPOro CIIMTKOB MOsfyyaeTcs
CINUTOK, B KOTOpoMm cogepxutcs 35% 3onoTta.

10. meeTca aBa pactBopa cepHon KMcnoTbl B Boae: nepsbii 40% n BTopon 60%. 3Tn
pacTBopbl cMelwanu, nocne 4vero gobasvnu 5 kr yucton Bogbl M nonyumnn 20%-biv
pactBop. Ecnn 6bl BMecTo 5 kr uucton Boabl pgobasunun 5 kr 80%-ro pacteBopa, TO
nonyy4nnm 6el 70%-bi pacteop. Ckonbko 66110 40%-ro n 60%-ro pactsopoB?

3agayv Ha paboty

1. Bakas Ha 110 pgetanen nepsbii pabounin BbiNONHAET Ha 1 yac ObicTpee, yem
BTOpon. CKOMbKO AeTanen B Yac genaet BTopon pabouuni, ecnu nM3BecTHO, YTO NepBbIN
3a 4ac genaet Ha 1 getanb 6onbe?




2. [Boe paboumx, pabotass BMecTe, MOryT BbINOfAHUTL paboTy 3a 12 agHen. 3a
CKONMbKO AHen, paboTasd oTAeNbHO, BbINOMHUT 3Ty paboTy nepsbii paboynn, ecnu oH 3a
ABa OHS BbINOSHAET TaKyto Xe YacTb paboThl, KaKyto BTOPON — 3a TpU OHA?

3. TllepBas Tpyba nponyckaeT Ha 1 nNUTp BOAbl B MMHYTY MEHbLUE, YeM BTOpas.
CKonbko nMTPOB BOAbI B MUHYTY NponyckaeT nepeas Tpyba, ecnv pesepsyap o6beMOM
110 NMTPOB OHa 3anofHaeT Ha 2 MWHYTbl Jonblie, Yyem BTopasa Tpyba 3anonHseT
pesepsyap o6bemom 99 nuTpoB?

4. Ha wnsrotoBneHne 16 getanen nepsbi paboynii TpaTUT Ha 6 YacOB MEHbLUE, YeM
BTOpon paboumn Ha wusrotoBneHne 40 Takux ke [geTtanen. M3BecTHO, 4YTO nepBbin
pabounn 3a yac genaeT Ha 3 getanum Gonblwe, yem BTOpon. CKOMbKO AeTanen B 4vac
aenaet BTopon pabounin?

5. lMepBas Tpyba nponyckaeT Ha 3 nuTpa BOAbl B MWHYTY MEHbLUE, Yem BTOpas.
CKonbko nMTPOB BOAbl B MUHYTY NponyckaeT nepeas Tpyba, ecnv pesepsyap o6bLeMOM
378 nUTpoB OHa 3anosiHAeT Ha 3 MUHYTbI 4OoNbLUE, YeM BTopas Tpyba?

6. 3aka3 Ha 153 geTtanu nepBblin paboymin BLINONHAET Ha 8 4acoB GbICTpee, Yem
BTOpoun. CKONMbKO AeTanen B Yac genaeT BTOPOW pabounin, ecrnv M3BECTHO, YTO NepBbil
3a yac genaet Ha 8 getanen donbLue?

7. Ha wusrotoBneHne 459 petanen nepBbin pabounn 3atpadmBaeTr Ha 10 yacos
MeHbLUe, YeM BTOpon paboumi Ha uarotoeneHne 567 getanen. VI3BeCTHO, YTO NepBbLIN
pabounin 3a 4Yac genaeT Ha 6 geTtanen Gonblie, Yyem BTOpon. CKOMbKO AeTanen B 4vac
aenaet nepsbl pabounin?

8. [Boe pabouux, pabotass BMecTe, MOryT BbINOAHUTL paboTy 3a 15 gHen. 3a
CKONbKO OHen, paboTas OTAEeNbHO, BbINOMHUT 3Ty paboTy nepBbir paboynin, ecnu oH 3a 2
OHSA BbINOMNHAET TaKylo Xe YyacTb paboTbl, kKakyto BTOpoM — 3a 3 gHA?

9. [ecaTb pabOTHMKOB AOSMKHbI OblnNn BbINONHUTL paboTy 3a 8 gHen. Korga oHu
npopaboTanu 2 gHs, TO OKasanocbk, YTO 3aKOHYNTb paboTy HEOBXOOMMO YXe Yepesd 3 OHS.
CKOnbKO eLe HY>XHO B35iTb pabOTHUKOB, €CNN U3BECTHO, YTO NPOM3BOANTENBHOCTL Tpyaa
paboTHNKOB OanHaKoBasn?

10. CtyneHyeckas bpuraga nogpsaunach BbINOXUTbE NAXTKOW non nnowaabto 210 m 2
. NpunobpeTasa onbIT, CTyAEHTbl B KaXAbld NOCMNEeAYyWNA AeHb, HadMHasi cCoO BTOPOrO,
BblknagbiBanu Ha 1,5 m 2 6onblle, YeMm B NpeabiayLnin, 1 3anacoB NIUTKA UM XBaTUIO
poBHO Ha 9 pgHen paboTbl. [MnaHupys, 4YTO MNPOM3BOAUTENBLHOCTL Tpyda OyaeT
yBENMYMBaATbLCA TakuM obpasom, Gpuragup onpegenun, Y4To Ans 3aBeplleHus paboTbl
noHagobutca ewe 6 gHen. CKONbKO KOPOBOK C nnuTKaMy emMy Hago 3akasaTb, ecnu
ogHom KopoOkM xBaTaeT Ha 1,3 M 2 , a Ana 3amMeHbl HEKaYeCTBEHHbIX MAUTOK
noHagoobutcs 2 Kopoodkn?

3agayun Ha NPOLIEHTbI U CNOXHbLIE MPOLIEHTHI

1. B 2008 rogy B ropogckom kBaptane npoxusano 20000 yenosek. B 2009 roay, B
pesynbTaTte CTPOUTENbCTBA HOBbIX AOMOB, YMCMO XuTenen solpocno Ha 9%, a B 2010
rogy — Ha 4% no cpaBHeHuto ¢ 2009 rogom. CKOMbKO 4enoBeK CTano npoxueaTb B
kBaptane B 2010 roay?

2. B ueTBepr akuum KoMnaHuUM MogopoXasnn Ha HEeKOTOPOE YMCIO MPOLEHTOB, a B
NATHULY MOAELLUEBENN HA TO XE CaMOe 4MUCnO MpoueHToB. B pesynbrate oHu ctanu
cTonTb Ha 36% pewesne, YeM Npu OTKPbITUM TOProB B YeTBepr. Ha ckonbKko NpoLeHTOoB
nogopoXanu akuum KOMnaHum B 4eTBepr?

3. Bocewmb pybawek geweBne KypTku Ha 2%. Ha ckonbko MpoOLEHTOB ABeHaduaTb
pybaluek JopoXKe KypTKnN?

4. CeMbsl COCTOUT M3 MYXa, XXEeHbl N UX JoYepn CTyaeHTkn. Ecnu 6bl 3apnnata myxa
yBenuuunacb BTpoe, obwmi goxon cembn Bbipoc 6bl HA 108%. Ecnu Gbl ctneHaus
[oYepu ymeHblumMnacb BTpoe, obwmn aoxod cemMbu cokpatunca 6ol Ha 4%. Ckonbko
NPOLIEHTOB OT 06LLEero 4oxona CeMbM COCTABNAET 3apnarta XeHbl?




5. Ouma, Aptem, lpuywa u WNropb yypeounu KOMMaHUIO C YCTaBHbIM Kanutarom
150000 py6nen. Anma BHeC 24% ycTtaBHoro kanutana, Aptem — 60000 pybnen, Npuwa

6. — 0,22 yctaBHOro KanuTana, a OCTaBLIylOCA 4YacTb KanuTana BHec Wropb.
YupeaguTenu 4OroBOpUnNnCb AeNUTb eXErogHyro Npubsinb NponopumoHanbHO BHECEHHOMY
B ycTtaBHOW KanuTan Bknagy. Kakas cymma ot npmbbinu 600000 pybnen npuymtaetcs
Wropto? OTeeT aawnTte B pybnsx.

7. AkumoHepHoe obwectBo « MMM-numutea» o06bsBMNIO KOTUPOBKY CBOMX aKUW Ha
Gnvxkanwmne 3 mecsua ¢ NPUPOCTOM B NMPOLEHTaxX nocrnenoBaTenbHO No Mecsuam Ha 243
%, 412 % n 629 % no OTHOLLUEHMIO K KaXgoMy npegblaywemy mecsuy. KakoB cpegHumn
eXeMeCAYHbIN POCT KOTUPOBOK aKLUM 3a YKa3aHHbIN nepuoa?

8. CebectommocTb nsgenus noHuaunacob 3a 1 nonyrogue Ha 10 %, a 3a BToOpoe — Ha
20 %. OnpepenuTb nepBOHa4vasnbHyld CcebecToMmMoCTb U3Oenusi, ecnu  HoBas
cebectonmocTb cTana 576 py6.

9. TycTb BkNaguuk nonoxwun Ha cyet B 6aHke 25000p. 1 B TeyeHne 3-x net He byaeT
CHMMaTb AeHbrM Co cyeTa. [oacuntaem, CKONbKO AeHer ByaeT Ha cyeTe BKnagyumka Yepes
3 roga, ecnu 6aHk BbinnaymsaeT 30% B roa, M NPOLEHTbI MOCME KaXXAoro Ha4yMcreHus
NPUCOeaNHAITCA K HaYanbHon cymme 25000p., T.e. KanuTannanpyrTcs.

10. 3apnnarta cnyxawemy coctasnana 20000p. 3atem 3apnnaTty nosbicunu Ha 20%, a
BCkope NoHu3unm Ha 20%. CKonbKo cTtan nony4vatb CryXXawinin?

11. Ha TtoBap cHu3unu ueHy cHadvana Ha 20%, a 3atem ewe Ha 15%. Npu atom OH
cran ctontb 23,8 TbiCc.p. KakoBa Obina nepBoHavanbHas LeHa ToBapa?

12. 3aBoa yBenunuymean o6bem BbiNyCKaeMon NPOLYKUNN €XerogHo Ha OOHO U TO Xe
YMCNO NPOLIEHTOB. HanTn 31O YMCno, ecnu U3BECTHO, YTO 3a 2 roga o6bem BbinyckaemMom
npoaykumn ysenuymeancs Ha 21%.

13. LieHy ToBapa nepBoHayanbHO NoHU3NNKN Ha 20%, 3aTem HOBYIO LIEHY CHU3UIM eLLe
Ha 30% wu, HakoHeu, nocne nepecyeTta nNpPou3Benn CHMXeHne Ha 50%. Ha ckonbko
NPOLEHTOB BCEro CHU3UIM NepBOHaYarbHyo LEeHy ToBapa?

MnaHumeTpusa

1. B OKpPY)XHOCTb BnucaH 4deTblpexyronbHuk ABCD, gmaroHanu KOTOpOro B3avMHO
nepneHauKynspHbl U nepecekatotTcs B Todke E. MNpamas, npoxogsawas yYepes Touky E u
nepnengukynapHasa Kk AB, nepecekaet ctopoHy CD B Touke M. MN3BecTHO, 4yTto AD = 8, AB
= 4, yron CDB paBeH 60 rpagycos. a) JokaxuTte, yto EM — meamaHa TpeyronbHuka
CED. 6) Hangute gnvHy EM.

2. Yepes BepwmHbl A n B TpeyronbHuka ABC npoBedeHa OKPYXHOCTb, Kacarollasacs
npamon BC, a yepes BepwmnHbl B 1 C — gpyras okpy>XHOCTb, Kacatowanca npsmon AB.
MpogomkeHune obuien xopabl BD aTnx okpyxHOoCTen nepecekaeT oTpe3ok AC B Touke E, a
npogormkeHne xopasl AD O4HOM OKPY>KHOCTW nepecekaeT OPYryto OKPYXHOCTb B Touke F.
a) dokasaTtb, 4to nnowaan TpeyronbHnkos ABC n ABF paBHbl. 6) Hantn otHoweHune AE:
EC,ecruAB=5nBC =09.

3. Toukm A, B, C nexat Ha okpyXHocTu paguyca 2 ¢ ueHTpom O, a Touka K — Ha
NPAMOM, Kacalolencss aTon OKpPY>KHOCTU B Touke B, npuyem yron AKC paBeH 46°, a
anvHbl otpeskoB AK, BK, CK obpa3ytoT Bo3pacTatoLLyto reoMeTpMUYECKyo nporpeccuto (B
ykazaHHoM nopsgke). a) Lokaxute, yto yrmbl ACK n AOK pasHbl. 6) Hangute
paccTtosiHue mexay Touykamm A n C.

4. B yeTtblpexyronsHuke ABCD, BnncaHHOM B OKpPYXHOCTb, BuccekTpucol yrios A un B
nepecekatotcsa B Touke E, nexawen Ha ctopoHe CD. N3BecTHo, yto CD : BC =3 : 2. a)
[okasaTb, 4TO paccTosiHus oT Toukm E o npameix AD n BC paBHbl. ©6) HanTu oTHowWweHue
nnowagaewn TpeyronsHukos ADE n BCE.

5. B Ttpaneuun ABCD c 6okosbiMn ctopoHamu AB = 8 n CD = 5 buccekTtpuca yrna B
nepecekaet duccektpucol yrrnoB A n C B Toukax M n N cooTBeTCTBEHHO, a BuccekTpuca




yrna D nepecekaeT Te xe aBe buccekTpuchl B Toukax L n K, npuyem Ttouka L nexuT Ha
ocHoBaHuun BC. a) JokaxuTte, yto npamas MK npoxoauT yepes cepeamHy CTopoHbl AB. 6)
Hantn otHoweHune KL : MN, ecim LM : KN =4 : 7.

6. B TpeyronbHuke ABC yron B npsamon, Todka M nexut Ha ctopoHe AC, npuyem
BennunHa yrna ABM pasHa 60 rpagycam, BM = 8. a) Hangute BenuunHy yrna BAC; 6)
Hangute paccTosiHne mMexay LeHTpaMu OKPYXXHOCTEMN, ONUCaHHBIX BOKPYT TpeyroribHUKOB
BCM n BAM.

7. lMNpamas, napannensHaa ocHoBaHuam BC u AD Ttpaneuun ABCD, nepecekaeT
6okoBble cTopoHbl AB 1 CD B Toukax M n N. OnaroHanm AC n BD nepecekatoTcsi B TOUke
O. lMNpamaa MN nepecekaeT ctopoHbl OA n OD TtpeyronbHuka AOD B Toukax K u L
COOTBETCTBEHHO. a) [okaxunte, yto MK = NL. 6) Hangute MN, ecnu nasectHo, 4to BC =
3,AD=8unMK:KL=1:3.

8. [1Be OKpy>XHOCTM KacalwTca Opyr Apyra BHelwHMM obpasom B Toyke A. lNpamas,
npoxoasiuas yepes To4Ky A, nepecekaeT NepBYy0 OKPYXHOCTb B Touke B, a BTopyio — B
Touke C. KacatenbHasa K NnepBON OKPYXHOCTU, nNpoxoasiuasa Yepes Touky B, nepecekaet
BTOPYIO OKPYXHOCTb B Toykax D n E (D nexut mexay B v E). N3BecTHo, uto AB =5, AC =
4. Touka O — UEHTP OKPY>KHOCTW, Kacatwwlencs otpeska AD 1 Npooo/mKeHUIA OTPE3KOB
ED n EA 3a Toukn D n A cooTBeTCTBEHHO. a) [lokaxute, yto 0) Hangute onnHy oTpeska
CE.

9. Yepes BepwmHbl B n C TpeyronbHuka ABC npoxoguT OKpy>XHOCTb, NepecekaroLas
ctopoHbl AB 1 AC cootBeTcTBEHHO B Toukax K 1 M. a) [lokasaTtb, 4To TpeyronbHukn ABC
n AMK nogo6Hsl. 6) Hantu MK n AM, ecnn AB =2, BC =4, CA=5, AK=1.

10.B Bbinyknom 4vetbipexyronbHuke KLMN Toukn A, B, C, D — cepeauHbl ctopoH KL,
LM, MN, NK cooTtseTtcTBeHHO. N3BecTHO, 4yTo KL = 3. OTpesku AC n BD.

11.nepecekatotca B Touke O. lNnowaamn vetbipexyronbHmnkos KAOD, LAOB n NDOC
paBHbl COOTBETCTBEHHO 6, 6 1 9. a) [JokaxuTe, 4TO nnowaan YyetobipexyronbHnkos MCOB
n NDOC pagHbl. 6) Hangute anuHy otpeska MN.

C1epeomeTtpus

1. TlnockocTb, NpoBeAEeHHAsa Yepes3 LEeHTP wapa, BIMCAaHHOro B KOHYC, napasnnenbHa
NNOCKOCTU OCHOBAHUSA KOHyca, AenUT 06beM KOoHyca nononam. Hamtmn yron npu BepLinHe
OCEBOr0 CeYEeHUs1 KoHyca.

2. B TtpeyronbHon nupammge SABC Bce pebpa paBHbl gpyr gpyry. Ha pebpe SA
B3ATa Touka M Takasi, yto SM = MA, Ha pebpe SB — Touka N Takas, yto SN : SB =1 : 3.
Yepes Toukn M n N npoBegeHa nnockocTtb, napannensHas megmaHe AD ocHoBaHnsa ABC.
Hantn oTHoweHne obbema TpeyrosibHoM nupamMuabl, OTCEeKaeMonM OT WCXOOHOW
NpoBEeOEHHOM NIOCKOCTLI, K 06bemMy nupamuabl SABC.

3. Bce rpaHu TpeyronbHON nupamugbl — paBHble paBHOOEAPEHHbIE TPEYroNbHUKK,
BbiCOTa NMMpamuabl COBMNagaeT C BbICOTOM OO4HOM U3 ee OOKOBLIX rpaHen. Hamntn obbem
nMpamMuapl, €cnu paccTtosHue Mexay HaumbonbwyMK MpOTUBOMONOXHBIMU  pebpamu
paBHO eauHuLE.

4. CTOpOHa OCHOBaHus MNpaBUNbHOW TpeyronbHOW nupaMmuabl paBHa a. bokosoe
pebpo obpa3yeT C nNfOCKOCTbKD OCHOBaHua yron 60°. Hamgute paguyc cdepsl,
ONMMCaHHOW OKOMO Nupamuabl.

5. B npaBunbHOM TpeyronbHOM nupamuae OTHoweHue GokoBoro pebpa K BbiCOTe
nMpamuabl paBHoO 2. HanauTe OTHOWEHWE paguyca BMUCAHHOMO B nMpamuay wapa K
CTOPOHE OCHOBaHUs NMpaMmunibl.

6. [lpaBunbHYO YeTbIPEXYrONbHYI NMpamMuay nepecekaeT MNOCKOCTb, NpoXoasdilas
yepe3 BEPLUNHY OCHOBaHUA MEPMNEHAUKYNSPHO MPOTMBOMONIOXKHOMY OGOKOBOMY pebpy.
Mnowaab Nony4mMBLLEroCsa cCeveHus B Ba pasa MeHbLUe Nowaan OCHOBaHWS NMpamMuabl.
HanguTte OTHOLWEHME ANWHBI BbICOThLI NMpaMuabl K gnvHe 6okoeoro pedpa




19.3.3 TecTOBbIE 3apaHUA
He npegycmoTpeHbl

19.3.4 lepevyeHb 3apaHMM ANA KOHTPONbHbIX pa6oT no gucuunnuHe «lpakTUMKym no
peleHunto 3aaa4v NOBbILWEHHOW CNOXHOCTU MO MaTeMaTuke»

BapwuaHT 1

1. PewunTb ypaBHeHue:
3sin®5x + 7cos5x—3=10;

- x—1
V3x- =( 1

8

3. Ckonbko mecT morno 6biTb B nepsom psagy. Bo-nepsbix, x He Gonble 40, Tak Kak
CymMMa HaTyparnbHbIX Ynucen ot 1 oo 41 pasHa 861. Bo-BTOpbIX, X He MeHbLUe 40, Tak Kak
cyMmma HaTtypanbHbIx ymucen ot 1 go 39 pasHa 780, n gaxe nocne npubasneHus K Hewr 39,
pesynbtat 6yaeT meHblwe 857. 3Ha4nT B NnepBOM psay poBHO 40 mecT. Tenepb HECNOXHO
onpenenuTb, Ha Kakoe MecTo bbin NpogaH nuwHuM 6unet: 1 + ... + 40 = 820;

857 — 820 =37

4. Xopoa yganeHa OT LEHTpa OKPY)XHOCTU Ha pacctoaHne h. B kaxagbim 13 OByx
CEerMeHTOB Kpyra, CTArMBaeMblll 3TOM XOPAOW, BMMCAH KBagpaTr Tak, 4YTo napa ero
COCeaHNX BepLNH IexnT Ha XopAde, a Apyrad napa cocefHuX BepluH — Ha
COOTBETCTBYHOLLEN AYyre OKPY>KHOCTH.

Hangnte pasHoOCTb AfIMH CTOPOH KBaZpaToB.

5. MNepBbIN YNieH YNCNOBOW NocrnegoBaTENbHOCTU paBeH 1, KaxXabl U3 ABYX CrieayroLmx
paBeH 2, KaXkabl N3 Tpex cnegyowmnx 3a HUMK paseH 3 U T.4.

Uemy paBeH 2005-11 uneH aTon nocneaoBaTenbHOCTM?

2. PelunTb ypaBHeHue: 2



BapwuaHT 2
1. PewnTb ypaBHeEHHUE:
cos?x — 5sinx - 3=0.

2 x-3 3 3
2. PewnTtb ypaBHeHue: [5] :(5}

3. Kaxgbii n3 tpex npusatenen nubo Bcerga rosBoput npasay, NiMbo Bcerga mkeT. Mm 6bin
3agaH Bonpoc: «EcTb nn xota 6bl 0OAMH JKeu, cpeau OBYyX ocTanbHbIX?» [lepBbi OTBETU:
«HeTt», BTopon otBeTun: «da». Yto otBeTMN TpEeTUN?

4. Hamtn Bce HaTyparnbHble 4ucna, okaHuymBawwmecs Ha 2006, koTopble nocne

3a4epkUBaHNS NOCNEAHUX YeTbIpeEX LMMP YMEHbLUAKTCS B LENOoe YMCro pas.

2
5. Bblumcnutb cymmy a +1/a 006, ecrma —a+1=0.

BapuaHT 3

1.PewwmTb ypaBHeHue: 2t923x_3tg3x+1 =9

1
2. PewnTb ypaBHeHue: 2! +4x+1 —(+)3 X -

232
3. Kaccup npogan Bce 6unetbl B NEPBLIN psig KMHOTeaTpa, Npu4eM no ownbke Ha 0gHO U3 MecCT
6b1n0 NpogaHo aea 6uneta. Cymma HOMEpPOB MECT Ha BCeX 3TUX bunetax paBHa
857. Ha kakoe mecTo ”886:'63"'0 ;uaz OgmneTa? :
4. Bbluncnutb cymmy a +1/a ,ecma —a+1=0.
5. Hauntu Bce HaTypanbHble Yyucna, okaHudmnarowwmecs Ha 2006, KoTopble Nocre 3a4epkmBaHUs
nocrnegHux YeTblpex Unudp yMeHbLaTCs B Lienoe Y1cno pas.

BapwuaHT 4
1.PewTb ypaBHeHue: 2cos’x + 5sinx —4 = 0

2. Hantu x: 23x+2 - Sx =320

3. Ha octpoBe HeBe3eHnst OTMEHUNN NOHEOENbHUKN: Y HUX 32 BOCKpPECEHbEM Cpasy crieqyeT
BTOPHUK. 3a nocrneaHun rog (To ectb, ¢ 15 gekabpsa 2002 roga no 14 gekabps 2003 roga)
BOCKPECEHbsi Ha OCTPOBE COBMaganu ¢ HalWMMKN BOCKPECEHbSIMUN POBHO BOCEMb pa3. Kakon
AEeHb Hegenu Ha OCTpoBe CeroaHNn?

4. Pewnte ypaBHeHue (X-2)(x-3)(x+4)(x+5) = 1320.

5.Ha nnockoctn gaH otpe3ok AB. 'oe moxeT ObITb pacnonioxeHa Todka C, uytobbl ABC 6bin
OCTPOYrosnbHbIM?

19.3.5 Tembl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepatoB

1. OenumocTsb. lNpusHaku gennmocTu.

2. [lprvembl 1 MeToObl pelleHns 3agay C UerioMUCIEHHbIMU BENUYNHAMU: pasnoxeHne
LUenoro 4yucna B CyMMYy MO CTeneHsIM OCHOBaHWA CUCTEMbI CYUCIIEHUS; MeTO[ aHanuia
AEeNMMOCTM Hauerno, UCNoNb3oBaHWe NPU3HAKOB AENIMMOCTU; MeTOL aHanmn3a ocTaTkoB; MeToq
aHanusa nocnegHen undpbl; METOA 3aMeHbl NEPEMEHHbIX; METOS, OLIEHOK.

3. WVppaumoHanbHble 1 AencTBUTENbHbIE YMCna.

4. CreneHb C HaTyparnbHbIMW 1 LUEeNbIMK NOKasaTensiMm 1 nx CBOMCTBA.

5. Yucnosble paBeHCTBaA N HepaBEHCTBA N UX CBOMCTBA.

6. [loHaTne pakTopmana.

7. BbuHOM HbloToHa. BUHOMUanbHbIE KOIPPULNEHTDI.

8. TpeyronbHuk NMNackans.

9. HepaseHcTBO KoLum.

10. HepaseHcTBa BepHynnu.



11. HepaseHcTBO Kown-ByHsikoBCKoro.

12. YHuBepcanbHble NpueMbl N MeToabl PeLLEHNs YypaBHEHUA U HEPABEHCTB.

13. OCHOBHble METOAbI PELLEHNSA CUCTEM.

14. 3apayn Ha gBUMXKEHMe.

15. 3agayn Ha KOHLEHTpaumMIo U NPOLEHTHOE CoaepXaHue.

16. 3agayun Ha paboTy U NPOU3BOANTENBHOCTL TPYAA.

17. 3agayn Ha Jonu 1 NPOLEHTHI.

18. Yncnosble nocnenoBaTeNbHOCTN.

19. MeToa maTemaTU4eCKOM MHAYKUMA 1 €r0 UCNOSb30BaHNe Npu AoKa3aTeNnbCTBe
yTBEPXKOEHUMN.

20. KBagpatnyHasa pyHKUms.

21. CteneHHasa pyHKUMS.

22. MNokasaTtenbHas, norapummyeckas U TpUroHoMmeTpuyeckme OyHKLNN.

23. ToxgecTBeHHble Npeobpa3oBaHUSA TPUFOHOMETPUYECKUX BbIPaXKEHU.

24. OCHOBHble reomMeTpuyeckne o6bEMbI U UX CBOMCTBA.

25. Mnowaan noBepxHocTen n 06bEMOB MHOFOrpaHHUKOB.

26. Tena BpalueHus. lNnowagm noBepxHocTen n 06bLEMOB Ten BpaLLEHUN.

Kputepun oueHku:

- OUEeHKa «OTJINYHO» BbICTABMSAETCA 3a CAMOCTOATESNIbHO HanuMcaHHbIM pedepat
no Teme; YMeHWe wu3naratb MaTepuan nocnegoBaTeNbHO W rPpamMoTHO, AenaTtb
HeobxoanmMble 0000LEHNA U BbIBOAbI;

- OLEHKa «XOpowo» CTaBUTCHA, ecnu: pedepaT yOooBMeTBOPSET B OCHOBHOM
TpeboBaHUAM Ha OUEHKY «OTMMYHO», HO MpUM 3TOM WMMeeT OOUH W3 HedoCTaTKoB: B
N3NoXXeHun: gonyweHsl Hebonbline npobensl, He UckasnBlIne copepXaHve pedepaTa;
fonyuieHbl OAMH—ABa Hego4veTa MpuM  OCBELLEHUMM OCHOBHOIO COAEpXXaHUA TeMbl,
ncnpaeneHHble MO 3amMeyvyaHuo npenogasartens; OonyweHbl owunbka unu Gonee AOByX
HeJo4YeTOB NpPW OCBELLLEHUM BTOPOCTENEHHbBIX BOMPOCOB, KOTOPbLIE NIErKO MCNPaBsaoTCSA No
3amMeyvaHuio npenogasaTtens. B pedepate MoxeT OblTb HELOCTAaTOYHO MOSTHO pa3BepHyTa
aprymeHTtauus;

- OLeHKa «YyAOBJEeTBOPUTESNTLHO» cTaBuUTCH, ecnu: HenosiHo nnu
HenocrnegoBaTenbHO PACcKpbITO COAEpXKaHMe MaTepuana, Ho nokasaHo obliee NoHUMMaHue
BOMpoOCa M NPOAEMOHCTPUPOBAHbI YMEHUHA, AOCTaTOuYHble ANA AafbHeunwero YCBOEHUS
MaTtepuana; UMenucb 3aTpyAHEHUs UNu JonyuleHbl OWwnbkM B onpeneneHnn MOHATUN,
MCMNOMNb30BaHUM  TEPMUHOSIOTMN, UCMNpPaBIieHHbIE MNOCMe 3aMeYaHun npenogaBaTens;
CTYOEHT HE MOXEeT NMPUMEHUTb TEOPUIO B HOBOW CUTYyaLUN;

- OUEeHKa «HeyAoOBNeTBOPUTENIbHO» CTaBUTCS, €CfU: He pPacKpbiTO OCHOBHOE
cogepxaHune y4yebHoro maTtepuana; obHapyXeHO He3HaHWe UM HernoHMMmaHue Gonblien
unn Hanbonee BaXXHOW YacTu y4ebHOro matepuana; gonylieHbl ownbkM B onpegeneHmm
NOHATUW, TMpPU  WUCMNOMBb30BaHMM TEPMMUHOMOMMK, KOTOpPble He WuchipaBfeHbl nocne
HECKOJNbKMX 3amMedaHnii NpenofasaTenis; HapyLleHa Norvka B U3NoXeHnn matepuana, HeT
HeoOxoauMbIx 0606WeHnrn ©  BbIBOAOB; HEOLOCTAaTOMHO C(POpMUMPOBaHbI  HABbIKK
NMUCbMEHHON peun; pedoepaTt SBMsSETCA nnarmatom gpyrnx pedepatoB 6onee yem Ha
80%.

19.4. MeToau4yeckme maTtepuanbl, onpegensilolwme npoueaypbl OUeHMBaAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (UNX) OoNbiTa AEATENIbHOCTU, XapaKTepu3yloLux 3Tanbl hopMupoBaHUs KOMNEeTeHLUN

OueHKka 3HaHUIN, YMEHU N HABbIKOB, XapakTepuaytoLast atanbl OpMUPOBaHUSA KOMNETEHLN B
paMKax W3ydeHUs OUCLUUNIIMHBI OCYLIECTBASETCA B Xo4e TeKkywenh U NPOMEXYTOYHOM
aTTecrauun.

Tekywmn KOHTPOMb YCNeBaeMOCTU MPOBOAUTCS B COOTBETCTBMM C [lonoXeHnem o TekyLien
aTTectaumm oby4varowmxca no nporpamMmmam  Bbicwero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOro yHuBepcuteTa. TekylwMin KOHTPOMb ycneBaeMoCTN NpoBOAUTCHA B hopmax:



POHMarbHbIX OMPOCO8, MamemMamuyeckux OUKMAaHMmMos, KOHMpPO/bHbIXx pabom. Kputepuu
OLIEHMBaHWS NPUBEAEHDI BbilLE.

MpoMexyToyHas aTTectaumsi NpoBOAUTCA B COOTBETCTBUM C [MOMNOXEHMEM O MPOMEXYTOUYHOM
aTTecTaumm oby4aroLLMXCa No NporpaMmam BbICLLEro 0O6pa3oBaHus.
KOHTponbHO-n3MepuTenbHble MaTepuanbl NMPOMEXYTOYHOM aTTecTauun BKIOYalT B cebs
TEoOpeTUYeckMe BOMPOCHI, MO3BONSALWINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUA U
npakTUYeckoe 3afaHve, MNO3BONALLIee OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHU U
HaBbIKOB.

Mpy OLEeHMBaHUM WCMONb3YITCA KONMUYECTBEHHbIE LKanbl OLEHOK. Kputepuu oueHvBaHuA
npuBeeHbl BbilLE.



