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1. Koa 1 HaumeHoBaHMe HanpaBreHUus NoAroTOBKU:

44.03.05 MNeparornyeckoe obpasoBaHune (C ABYMS NPOPUNISMU NOLTOTOBKN)

2. MNpocdunu noaroToBKM:

MatemaTtuka. lHdopmaTuka n MHdopMaLMOHHbIE TEXHOMOrMKM B 06pa3zoBaHnn
3. Keanudmkaumsa BbinyCkHUKa: 6akanasp

4. dopma obyuyeHuUA: ovHas/3aoqHas

5. Kachegpa, oTBeualowas 3a peanusaumuio QUCLUUNUHBI: HA4anbHOMO U

cpeaHenpodeccroHansHoro obpasoBaHus

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

OOLEHT

7. PekomeHpoBaHa: Hay4yHO-MeTogmyeckmum coetom dununana (npotokon Ne 1 ot
31.08.2018r.)

8. YueObHbIn roa: 2020-2021 CemecTp: 8



9.Llenu n 3apauv y4ye6HON ANCLUUNIIUHDI:

LUenbro  y4yeOGHOM  gucuMniUHbLI «OnumnuaagHas MaremaTtuka»  aBnaeTcH
opMMpOBaHNE HaBLIKOB peLleHUss 3adad MOBbILEHHOrO YPOBHSA CIIOXHOCTM Kypca
MaTemMaTUKN CpeaHen LUKONMbI.

3apaum y4eO6HOM ANCLUUNIIUHDI:

— O3HaKOMJIIeHME CTYAEHTOB C 0OWMMM MeToO4aMUN peLLleHNst ONMMNNaaHbIX 3a4ay;

— cbopmupoBaHme n oTpaboTka HaBbIKOB aHanv3a YCNoBWUs 3afad, NOMCKa BapwaHTOB
peLLeHuns;

— O3HAKOMJIEHNE CTYOEHTOB C XapakTepHbIMU OCOOEHHOCTSIMW MaTemMaTU4ecKkux 3agad
MOBbILLIEHHOIO YPOBHSA CITOXXHOCTU;

— O3HaKOMSIEHNE CTYAEHTOB C METOAMKOW OpraHusauum n npoBedeHUss maTemMaTUdeCcKnx
onumMmnuag;

—chopmunpoBaHme matemaTn4eckon KynbTypbl OyayLLero yumtens.

Mpn npoBegeHUM Yy4yebHbIX 3aHATMMA MO AucuuniuHe obecneynBaeTca pasBuUTUE Y
00yy4arLmnXcs HaBbIKOB KOMaHAHOM paboTbl, MEXITUYHOCTHON KOMMYHUKALMMW.

10. MecTO y4eOHOM ANCLUUNIIUHBLI B CTPYKTYype obpa3oBaTeribHOW NporpamMmbi:
OucuunnuHa «OnuMmnuagHas matemaTukay Bxogut B 6nok b1 «duncumnnuHel (Mogynum)» un
ABMSAETCA AUCLMNNIMHOM NO BbIOOpPY BapuaTMBHOW YacT obpasoBaTesribHOW NpOorpamMmmbi.
[ns ocBoeHus AUCUMNAWHBLI 3TOrO0 Kypca CTYAEHTbl WUCMONb3YHT 3HAHWUA, YMeHUs,
HaBblk1, CHOPMUPOBAHHBIE B XO4e U3ydeHus aucumniuH: «MaTtemaTtukay», «Anrebpa u
Teopusa uncen», «Freometpus», «kMetoguka obyyeHnss MaTeMaTUKey.

M3y4eHne gaHHOW OUCUMNIIMHBI MOXET SBMATLCS OCHOBOM AN Nocnenyrwero n3ydeHuns
ONCUMNNVMH BapuaTUBHOW 4YacTu obpasoBaTenibHOM Mporpammbl, AN NocneayroLwero
NPOXOXAEHUS NegarorMyeckon npakTukn, denepanbHOro TeCTUPOBAHUS, BbINOSHEHUS
BKP.

Ycnosua peanusaummn gucumnnuibl ans nuy ¢ OB3 onpegensaoTcs 0cobeHHOoCTAMMU
BOCNPUATUA Y4eOHOM WMHopMaUMM M C Y4eTOM WHAMBMAYANbHbIX MCUXOU3NYECKNX
ocobeHHoCTeN.

11. TlnaHupyemble pe3ynbTaTbl O0O0yYeHuss no AucuunnuHe/mMoAayno (3HaHuS,
YMEHUA, HaBblKW), COOTHECEHHble C NMaHMpyeMbiMM pe3yfbTaTaMM OCBOEHMUS
obpa3soBaTefibHOU NporpaMmmMbl (KOMMETEHUMAMU BbINYCKHUKOB):

KomneTteHuus
MnaHupyemble pesynbTaTbl 00y4eHus
Kop, HasBaHune
yMmeerT:
— paspabaTtbiBaTb y4ebHble Nporpammbl 6A30BbLIX U SNEKTUBHbBIX
KypCOB;
CNocoBHOCTb MCMOMb30BaTh | — MUCMOMb30BaTb NPU NPOEKTUPOBaHUM y4ebHON AeaTeNbHOCTU
AK-2 COBpPEMEHHbIE METOAbI 1 oby4yaroLmxcs OCHOBHbIE METOAbI, CMOCOOLI M cpeacTBa
TEXHOMorMmM obyyeHuns n nony4YeHnsi, XxpaHeHus, nepepaboTkn nHopmaumm;
ANAarHoCTUKK Bnageert:
— CNocoBHOCTLIO K BOCNPUATUIO, aHannady, 0606LLeHnto
MHpopmMaLMm, MOCTaHOBKE Lienu 1 Bolbopy nyTen eé
OOCTUXKEHUS;
CMocoOHOCTb UCMoNb30oBaTh | 3HaeT:
BO3MOXXHOCTHU — TEXHONIOrM4eckre nNpuembl NpenogaBaemoro y4ebHoro
obpasoBartenbHoOM cpeapl npeameTa, nexalume B OCHOBE MOCTPOEHUS pasfnyHbIX Moaenen
AK.4 | ANA AOCTKEHMs B 9KOHOMWKE, COLMONOrMmn, SKOHOMETPUKE U T.4. (OCHOBHbIE
TNNYHOCTHBIX, MOHAMUS WKOJIbHO20 Kypca Mamemamuku; OCHO8HbIE Murlbi
MeTanpeaMeTHbIX U 3aday rnosbIWEHHOU CII0XKHOCMU 10 MamemMamuke; Memoosbl
npeamMeTHbIX pe3ynbTaToB peweHusi 3ad0ay nosbILEHHOU CIOXHOCMU 10 apughmemuke,
06y4eHus n obecneyeHus aneebpe U meopuu 4uces, HaJyanam Mamemamu4ecKo20




KauyecTBa y4ebHo-
BOCMUTaTENbLHOrO npotecca
cpencreamu
npenogasaemblx y4ebHbIX
npeaveToB

aHasiu3a u 2eomMempuu; 0CHOBHbIe murbl 3aday 2pyrnbl C
eduHoz0 20cydapcmeeHHO20 3K3aMeHa o Mamemamuke u
MemoObl UX PeLEHUS;

ymeerT:
— Ucnonb3oBaTb 3HaHUE OCHOB Y4eOHON OUCUUMNAVHBI AN
nepeeoda MHMOPMaLNM C ECTECTBEHHOIO A3blKa Ha S3bIK
COOTBETCTBYIOLLEN NpeaMeTHON obnactu n obpaTHo;
— NPUMEHSATb TEOPETMYECKME 3HAHWUS NO Yy4eOHOW ANCLUMNITUHE B
onncaHuK NPOLLECCOB U SIBMIEHUI B pasnmyHbIX 06nacTsax 3HaHus
(mMpumeHsIMb Ha Npakmuke MemoOb! peuleHusi 3aday
M08bILIEHHOU C/IOXHOCMU WKOJIbHO20 Kypca MamemMamuku);
— UCnonb3oBaTh NPeMMyLLEeCTBA TEXHOMOMMYECKNX MPUEMOB
y4ebHON OUCUMNAVHBI NPY peLleHnn 3agad NpenogaBaeMbIxX
y4ebHbIX NPeaMEeTOB;
— OCYLLEeCTBMATb MOMCK M OTOOP MHAOpMaLmn, Heobxogmmon ans
peLLeHNs KOHKPETHOM 3adauu;

Bnapgeer:
— MaTepuvanom y4ebGHOM AUCUUNITUHBI HA YPOBHE, NO3BOSSIOLLEM
dopMynunpoBaTh 1 peliaTb 3agayun, BO3HMKaOLWME B X04e
y4ebHON OesaATenbHOCTU MO NpenogaBaembiM NpeameTam, a
TaKke B MPaKTUYECKON AeATENbHOCTH, TpebytoLwwme yrnyoneHHbIX
npodecCcuUoHarnbHbIX 3HaHUI;
— HaBblkamMu hopmManunaaLmm TeopeTUHECKMX U NPUKNaaHbIX
npakTU4YecKMx 3agay;

MNK-7

CcnocobHOCTb
OpraH13oBbIBaTb
COTPYOHNYECTBO
obyvaroLmxcs,
noadepXmBatb UX
aKTUBHOCTb,
WHULMATUBHOCTb U
CaMOCTOATENbHOCTb,
pasBuBaTb TBOpPYECKUE

cnocobHoCcTn

3HaerT:
— obLenornyeckne MeToabl Hay4HOrO NO3HaHUS;

12. O0bemM gncuunnuHbI B 3a4eTHbIX eguHuuyax/vyac. — 2/72.

CDOprI I'IpOMe)KYTO'-IHOﬁ aTTecTauumm 3a4eT C OLEHKON.

13. Bugbl yue6Homn paboThbl

Ou4Has dpopma oby4yeHus

TpygoemkocTb (Yachbl)
Bug yuebHoii paboThl Mo cemecTpam
Bcero 8 ceMm.
KoHTakTHasa paboTa, B TOM yucre: 38 38
nekumu 0 0
npakTU4yeckue 3aHATUS 38 38
CamocTtodartenbHas paborta 34 34
dopma NpomeXyTo4YHOIN aTTecTaLmm 0 0
(3a4em c oueHkoli — 0 yac.)
Utoro: 72 72




3aoyHasa ¢popma o6y4veHus

TpynoeMKocTb (4achl)

Bug yuebHow paboTbl Bcero Mo Cg“é':“CATPaM
KoHTakTHas paboTa, B TOM 4YuUChe: 12 12
nexkumm 0 0
npakTn4eckne 3aHaTns 12 12
CamoctodaTeneHas pabora 56 56
dopma NPoOMEXYTOYHOM aTTecTaumnn 4 4

(3auem c oyeHkol — 4 yac.)

Utoro: 72 72

13.1. CopepxaHne AUCLUNIIUHBI

HanmeHoBaHue pasgena

Ne n/n A CopepxxaHue pasgena gucunnivHbl
MpakTnyeckune 3aHATUA
lMoHATMe HaTypanbHOro ¥ uUernoro uucna. ApudmeTmdeckue
onepaumn Hag HaTypanbHbIMWU U UenbiMM Yucrnamu. [JenumocTb.
MpusHakn penumoctn. OcHoBHast Teopema apudpmeTtukn. HOK.
H HOQM. CpaBHumocTb no mogynio. lNpnembl n MeToApl peLleHus
aTypanbHble 1 Lenble ]
1 aMcna 3a4ay C UEenoYUCMEHHbIMU BENUYMHAMU: pasfoXeHue Lernoro
ysucna B CYMMY MO CTENeHsM OCHOBaHUSA CUCTEMbl CYUCMEHUS;
MeTo aHanusa OenvMMOCTW Hauerno, WUCMNofb3oBaHWe MNpPU3HaKoB
OenumMocTu; MeToa aHanusa OCTaTKOB; MeTOA aHanusa nocnegHeun
UMdpbl; METOA 3aMeHbl NEPEMEHHbIX; METO/ OLIEHOK.
MoHaTve apudmeTnyeckon aApobu. ApudmeTudeckne onepauumu
PauunoHanbHble, Hag pauuoHanbHbIMU Yncriamu. CpaBHEHME pauMOHanbHbIX YUCen.
2 uppaumnoHarnbHble U PelweHune ypaBHeHUN B pauumoHanbHbIX ymMcnax. VippaunoHanbHble
AelcTBUTENbHbIE YNCna n gencreuTenbHble yucra. CpaBHeHWE [OEeWCTBUTENbHbBIX YuMcern.
Llenas, apobHas YyacTu 4eNCTBUTENBHOMO YNCna U MX CBOMCTBA.
CTteneHb C HaTypanbHbiMM M LUENbIMM MokasaTtensMm u UX
3 CrteneHb AeNCTBUTENBHOIO cBonctBa. ApudmeTtumdeckne U anrebpavyeckme KopHW Nn-on
yucna cteneHn. CteneHn ¢ paumoHanbHbIMU nokasaTtensamu. CTeneHu ¢
nppaumnoHanbHbIMU NOKa3aTeNsMu.
Yucnosble paBeHCcTBa U UuncnoBble paBeHCTBa W HepaBeHCTBa W UX cBoWcTBa. Yucriosble
4 HepaBeHcTBa. Popmynbl nporopunn. DOOpMyrnbl  COKpalleHHOro yYMHOXeHusi. [oHsaTue
COKpaLLEHHOro YMHOXEHUS dakTopuana. buHom HbloToHA. BUHOMManNbHbIE KOAMPULMEHTLI.
" TpeyronbHuk [Mackansa. HepaseHcTBo Kowwn. HepaBeHcTBa
3BeCTHble anrebpanyeckme
5 HepaBeHCTBa BepHynnu. HepaseHcTBo  Kowwu-ByHsikoBckoro.  3agauuM  Ha
[0Ka3aTenbCTBO pa3fiMyHbIX anrebpanyecknx HepaBeHCTB.
YpaBHeHue. ToxgectBo. HepaBeHcTBO. PaBHOCUMMBHOCTE WU
6 Anrebpavyeckue ypaBHeHus u | cnegcteue. Llenble pauvoHanbHble anrebpavyeckme ypaBHEHWS.
HepaBeHCTBa YHuBepcanbHble MpuemMbl W MeTOAbl peLleHUs YpaBHEHUA W
HepaBeHCTB.
c o OcHoBHble MeToAbl pelweHus cucteM. Cuctembl anredpanyeckmnx
NCTEMbI YpaBHEHUI U 4 o
7 HEPABEHCTE ypaBHeHU 1 HepaBeHCTB. Heanrebpaunyeckne cuctemMbl ypaBHEHUN
N HEpaBEHCTB.
3apaum Ha COCTABEHNe 3apgayn Ha gBwkeHve. 3adaunm Ha KOHUEHTpauuio U NpOLEeHTHOoe
o copepxaHue. 3agaum Ha paboTy M NPoOM3BOAUTENBHOCTL TpyAa.
8 yPaBHEHWI 11 HEPABEHCTB. 3agaum Ha gonu un npoueHTbl. 3a4ayun ¢ HEMOMHbIMU AaHHbLIMU, Ha
TekcToBble 3aga4n A A pou - Jah A ’
oNTMMU3aLMIO.
9 Yucnosble Yucrnosble nocnegoBatenbHocTM. OO6LWKME MOHATUS UM CBOWCTBA.
nocneaoBaTenbHOCTH ApudmeTryeckas n reomeTpmyeckas nporpeccum.
OCHOBHbIE MOHATMA TEopuUM MHOXecCTB. Akcuombl. OnpegeneHus.
10 OnemMeHTbl TEOPUM MHOXECTB Teopewmbl. Jlemmbl. Jlormyeckoe cnepoBaHue. Heobxogumble u

M MaTEMaTMUYECKOW NOTnKN

goctatouHble ycrnosusi. Kputepuin. MpusHak. CBorictBo. [psamas,
obpaTHas, MNpPOTUBOMONIOXHAsA TeopeMmbl. [loka3aTenbCTBO OT




npoTuBHoro. MeTod MaTemaTUYecKOW WHOYKLUWUU ero UCnonb3oBaHue
npu AoKasaTenbCTBe YTBEPKOEHUN.

11

OnemMeHTbl KOMOMHATOPUKK 1
Teopun BEPOSATHOCTEN

OCHOBHblE MOHATUSA KOMOMHATOPUKM U TEOpUM BEPOSITHOCTEWN.
Buabl koMbuHaTOpHbIX 3agad. [NMpaBuna CymMmbl U NPOU3BEOEHUS.
MeToabl pelleHnsi KOMOUMHATOPHLIX 3adad. [MoHsATME BEpPOSTHOCTU
cobbiTna.  Knaccmyeckoe U1 cTaTUCTMYECKOe — onpeneneHue
BeposaTHOCTN. Popmyna NONTHON BEPOSATHOCTM.

OcHoBHblE MOHATMA U onpegeneHns. Cnocobbl 3agaHns QYHKUMK.
OcHoBHble cBouncTBa GyHKuuKU. JlnHenHaa dyHkuua. O6paTtHas

nponopumoHansHocTb.  KBagpaTtuuHas  yHkumsa.  CteneHHasd
12 DYHKLMM 1 uX rpacpmkm DYHKUNA. lMokasaTenbHas, norapudpmmyeckas "
TpUroHomeTpuyeckne yHkumn. Nx ceoictBa u rpadmkun. 3agaun
MOBLILEHHON  CMOXHOCTM Ha  uccnefoBaHve  YHKUMA  ©
NoCcTpoeHne rpacmKos.
MokasaTenbHble U MeToapl pelleHnsi nokasaTenbHbIX U NorapnuMmUyYecknx ypaBHeHNU
13 norapndmMm4eckne ypaBHeHMs1 | U HEPABEHCTB MOBbILWEHHON cnoxHocTu. 3agaHunsa C3 EamHoro
1 HEpaBEeHCTBa rocygapCTBEHHOIO 3K3aMeHa.
ToxgecTBeHHble Npeobpas3oBaHNA TPUrOHOMETPUYECKMX
TpuroHomeTpu4. _
BblpaXXeHUN. TpUroHoMeTpu4eckne ypaBHEHNs] 1 HEPaBEHCTBA.
14 TpuroHomeTpuyeckme
YpaBHeHMS 1 HepaBEHCTBa, cogepxaline obpaTHble
ypaBHEHUNS U HEpaBEHCTBA
TpUroHomeTpuyeckue pyHKUNm
Akcrombl 1 onpegenenns. OCHOBHbIE reomeTpuyeckue obbembl 1
15 MnaHmmeTpus nx cBoOMCTBA. BnncaHHble 1 onvcaHHble MHOroyronbHuKW. Nogobue
duryp Ha nnockocTy eomMeTpudeckne NOCTPOEHNs Ha MITOCKOCTMU.
AKCMOMbI 1 onpeaenenns ctepeomeTpun. MNapannensHOCTb 1
nepneHanKynsipHOCTb NPSAMbIX U NnockocTen. MNnowaau
16 CrepeomeTpus NMOBEPXHOCTEN N 06BEMOB MHOrOrpaHHUKOB. Tena BpalleHus.

Mnowaan noBepxHocTen n 06bEeMOB Ten BpalleHnin. 3agaum Ha
NOCTPOEHME CEYEHUI.

13.2. Tembl (pasgensl) AUCUUNSIUHBI U BUAbI 3aHATUN

Ou4Has doopma oby4yeHus

Ne Bugbl 3aHsaTui (Yacos)
HanmeHoBaHve TeMmbl ~
n/ JNlekum | MpakTnyecku CamocToaTenbHasi
(pasgena) gucumnnuHbl JlabopaTopHble Bcero
n e paborta
HaTtypanbHble u uenble
1. P 4 0 2 0 2 4
yucna
PauunoHanbHble,
2. | nppaumoHanbHble u 0 2 0 2 4
OEeNCTBUTENbHbIE Yncna
CteneHb AeNCTBUTENBHOIO
3. A 0 2 0 2 4
yucna
Yucnosble paBeHCcTBa U
4. | HepaBeHcTBa. DopMynbI 0 2 0 2 4
COKpPAaLLEHHOIO YMHOXEHUS
MN3BecTHble anrebpanyeckme
5. P 0 2 0 2 4
HepaBeHCTBa
Anrebpanyeckme ypaBHeHMWS
6. P yp 0 2 0 2 4
1 HEpaBEHCTBa
Cucrtembl ypaBHEHUN 1
7. yp 0 2 0 2 4
HEpPaBEHCTB
3agaum Ha cocTaBneHune
8. | ypaBHeHui N HepaBEHCTB. 0 2 0 2 4
TekcToBble 3a4aun
Yucnosble
. 2 2 4
9 nocrnefoBaTeNnibHOCTH 0 0
10 OneMeHTbl TEOPUM MHOXECTB
" | 1n MaTtemMaTn4ecKom JTIOrMKK
11. | BnemeHTbl KOMBUHATOPWKU U 0




TEOPUN BEPOSATHOCTEN

12. | OyHKUMM 1 NX rpadmrkn 0 2 0 2 4
MMokasaTenbHble 1

13. | norapudmmyeckme 0 4 0 3 7
YpaBHEHUS 1 HEpaBEHCTBA
TpuroHomeTpu4.

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

15. | MnaHumeTpus 0 2 0 2 4

16. | CtepeomeTpus 0 4 0 2 6
3a4yéT c oueHKom 0

WToro: 0 38 | 0 34 72

3ao4Hasn ¢popma o6yyeHus

Ne Buabl 3aHaTU (Yacos)

n/ HavmeHoBaHE TeMb! Jlekun | MNMpakTnyeckn CamocTosTenbHas B

n (pasgena) gucumnnuHbl y e JlabopaTopHble paGoTa cero
HaTypanbeHble u uenble

1. ancna 0 1 0 3 4
PauwnoHanbHble,

2. | vippauMoHanbHbIe 1 0 0,5 0 3 3,5
OeVCcTBUTENbHbIE Yncna

3 CreneHb OENCTBUTENBHOIO 0 05 0 3 35
yucna
Yucnosble paBeHCTBa U

4. | HepaBeHcTBa. Popmyribl 0 0,5 0 3 3,5
COKpaLLEHHOIr0 YMHOXEHUS

5 M3BecTHble anrebpanyeckue 0 05 0 3 35
HepaBeHCTBa
Anrebpanyeckve ypaBHeHUs

6. 1 HepaBeHcTBa 0 0.5 0 3 3.5

7 CwncteMbl ypaBHEHUI U 0 1 0 4 5
HepaBeHCTB
3apaym Ha cocTaBneHve

8. | ypaBHEHMIN N HepaBEeHCTB. 0 1 0 4 5
TekcToBblE 3a4a4u1
Yucnosble

9. nocrnegoBaTenbHOCTH 0 0,5 0 2 2.5
OneMeHTbl TEOPUM MHOXECTB

10. N MaTeMaTU4eCcKOn JTIOTUKK 0 0,5 0 4 4.5
OnemeHTbl KOMBUHATOPUKN U

1. TEopPUN BEPOATHOCTEN 0.5 4.5

12. | ®yHKUMKU 1 nx rpadpmkm 1 5
MokasaTenbHblE U

13. | norapucdmundeckme 0 1 0 4 5
ypaBHEHUSI U HEpaBEHCTBA
TpuroHomeTpus.

14. | TpuroHomeTpuyeckne 0 1 0 4 5
YPaBHEHUS M HEPaBEHCTBA

15. | NnaHumeTpus 0 1 0 4 5

16. | CtepeomeTpus 0 1 0 4 5
3a4éT C oLeHKomn 4

Woro: 0 12 | 0 56 72




14. MeToan4yeckue ykasaHMsa Ans ody4aroLWmxca Nno 0CBOEHUIO AUCLUMNIIUHDI
MpucTtynaa K m3yveHuto yd4ebHOM AMCUMNNUHBLI, Npexae Bcero obydarolmecs 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 OpUEHTUPOBATLCA 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 obsi3aTenbHO Ans BCEX CTYAEHTOB (KpOMe CTYLAEHTOB,
oby4aromxca No MHAMBMAYanbHOMY NraHy).

Ha npaktudecknx 3aHATUSX HeobxoguMO aKTMBHO  y4yacTBOBaTb B peLUEHMM
npeanaraembixX 3afad, Ha4YMHas yXke C aTana aHanumsa ycrioBus U noucka nyTen peLleHus.
CTyoeHTy, BbI3BaHHOMY [fs  peleHus 3agadm K [Jocke, crnegyet  noapobHo
KOMMEHTUPOBATb X0 peleHns 3ajavu, a CTanbHbIM CTygeHTaM — BbIMOMHATb
OCHOBHblE 3Tanbl peLeHna npeasioKeHHON 3adavM CaMOCTOSATENbHO, HO MpU 3TOM
KOHTPONMPYS X0 peLUeHnst Ha LOCKe.

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

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTaumm HeobXxoOuMMO MNOBTOPUTL MPOMOEHHLIN
mMatepuan B COOTBETCTBUM C Yy4yebHOM nporpammon. PekomeHOyeTcs WUCnonb30BaTb
MCTOYHMKK, NEPEYNCIIEHHbIE B CMMCKE nNuTepaTtypbl B paboyen nporpamme AUCUUNIUHBI,
a Takke pecypcCbl 3NEKTPOHHO-OMBNMoTeYHbIX cuctem. Heobxoanmo obpatutb ocoboe
BHMMaHWE Ha TeMbl Y4YeOHbIX 3aHATUA, NPOMYLLEHHbIX MO pasHbiM MpuynHam. [pu
HeobXoOMMOCTN MOXHO 0OpaTUTbCA 3a KOHCyNbTauuem u MeTOAMYEeCKOW MOMOLLbI K
npenoaasaTento.

15. lepe4yeHb OCHOBHOM W AOONOJIHUTENILHOW NUTEpaTypbl, pPecypcoB
MHTEepPHeT, He0O6XO0AMMBIX ANsi OCBOEHUSA AUCLUNIMUHDI

a) ocHOBHasi nuTepartypa:
Ne n/n McTouHMK

1 CkaHaBu M.N. CO0pHMK KOHKYPCHBIX 3a4ay N0 MaTeMaTtuke Ans nocTynawLwmx Bo BTy3bl 3-
naa., gon. — M.: Beicwias 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: PelieHve 3agay: OCHOBHbIE MOHATUSA, U3Y4eHWe U

3 npenogasaHue / . Nona ; nep. ¢ aHrn. B.C. bepmaH ; pea. N.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 : Beicww. 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 NoAroTOBKM 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 : MilsagatensctBo 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 3agad MOCKOBCKMX MaTemaTudeckux onumnuag / pea. 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 : N'oc. 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,  BKMKOYasas  nporpamMmHoe  obecneyeHue, UHGPOPMaALMOHHO-
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 MHOPMaLMOHHO-06pa3oBaTENbHbIX pecypcos -
http://fcior.edu.ru;

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

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

18. MaTepmanbHoO-TeEXHUYECKOE obecneyvyeHme AUCLUNIINHDI:


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/

MynbTumeguiiHoe obopyaoBaHue (NPOEKTop, HOYTOYK MM CTauuoHapHbIA KOMMbIOTEP,

3KpaH).

19. PoHA OLlEeHOYHbIX CPEeACTB:

19.1. NepeyeHb KOMNEeTEeHUMA C YyKaszaHMeM 3TtanoB (OpPMUPOBAHMA W
nnaHMpyeMbIX pe3ynbTaToB 06y4yeHus
OueHo4Hble
OTanbl
MnaHnpyemble pe3ynbTathbl MaTepuvanbl ans
dopmmnpoBaHunsa
00y4eHuns (NnokasaTenu JOCTWKEHNS NpOBEAEHUSA TEKYLLErO
Koa v cogepxaHne KOMMeTeHL MM
3a4aHHOrO YPOBHSI OCBOEHUS KOHTpoOns
KoMneTeHumm (Mnm (pasgensbl (Tembl)
KOMMeTeHL N NoCpeacTBOM yCcrneBaemocCTH,
ee yactu) ‘ o ONCUMMIIMHBI Ui L
hopMMPOBaHUS 3HAHWIA, YMEHWIA, MOZYIIS U1 X NPOMEXYTOYHOMN
HaBbIKOB) y atTecTayuu
HanMeHoBaHue)
obyyvaroLmxcs
YMeThb:
— paspabaTtbiBaTb y4ebHble
nporpaMmmbl 6a30BbIX U SMNEKTUBHbIX
KYPCOB: Komnnekr
MK-2 ’ AndepeHUnpoBaHHbIX
— ncnonb3oBaTtb Npu Bce pasgensbi
CMoco6HOCTL NPOEKTUPOBaHUN y4eBHOM ONCUNNNUHBI 10 YPOBHIO COXHOCTH
ncrnonb3oBaTtb gmenbzocm o6yqa+o UXCS WHAOMBUAYanNbHbIX
COBpPEMEHHbIE A yHaioll 3agaHun
METORb! 1 OCHOBHbI€ MEeTOAbI, CNOCOobbI U
cpencTBa NnonyvyeHusi, XxpaHeHus,
Texronornn nre) g aboTku bI/H(*)O Mapl/ll/l
0oby4yeHus n an ZTb_ PMALMIA. K
ANarHoCTUKM AETb: OMMNEeKT
— CMOCOBOHOCTLIO K BOCNPUATHIO, Bce paapern! andepeHUnpoBaHHbIX
aHanmay, 0606LLeHnto AMCLINTIHbI MO YPOBHIO CITOXKHOCTU
NHdOpMaLMK, NOCTaHOBKE Lienun U NHAMBUOYaNbHbIX
BbIOOpPY NyTEN €€ OOCTWMKEHMS. 3afaHun
3HaTb:
— TEXHOMOrM4Yeckne nNpuemMbl
npenogasaemoro y4ebHoro
npeameTa, nexatime B OCHOBe
MOCTPOEHMUS PasnnYHbIX MOAENEN B
MK-4 3KOHOMMWKE, COLIMONIoriK, MaTtemaTnyeckme
CnocobHOCTb 3KOHOMETpUKe U T.4. (OCHOBHbLIE OVKTaHTbI
ncrnonb3oBaTb MOHAMUS WKOJ/IbHO20 Kypca
BO3MOXHOCTM MamemMamuKu; OCHOBHbIe MUrbl Komnnekr
obpasoBaTenbHON 3a0ay nosblweHHoU crioxHocmu no | Bce pasgensl CaMOCTOSATENbHbIX
cpenpbl Ans Mamemamuke; MemoObl peuweHust AVCUUNINHBI paboT un
OOCTWDKEHNS 3a0ay nosbIWeHHOU CII0XKHOCMU M0 NHOMBUAYaNbHbIX
TNIMYHOCTHBIX, apugpmemuke, aneebpe u meopuu 3agaHun
MeTanpeaMeTHbIX U | Yucesi, Hayanam
npeaMeTHbIX Mamemamu4ecKo20 aHanu3a u Pedepar
pe3ynbTaTos 2eoMempuu; OCHOBHbIE MUrbl
obyyeHusa n 3aday epynnbl C e0uHo20
obecneyeHus 2ocydapcmeeHHO20 IK3aMeHa Mo
KayecTBa y4yebHo- mMamemamuke u Mmemods! Ux
BOCMUTAaTEIbHOro peweHus).
npouecca YMmeThb:
cpencTBamm — Ucnonb3oBaTb 3HaHUE OCHOB
npenogasaeMbIX y4eBHON OUCLMNIMHBI 4NN Komnnekr
y4ebHbIX NpeaMeToB | nepesoaa MHdopmaLmn ¢ anddepeHLpoBaHHbIX

€CTECTBEHHOIO s3blka Ha A3blK
COOTBETCTBYHOLLEN NPEeaAMETHON
obnactn n obpatHo;

— NPUMEHSITb TEOPETUYECKME
3HaHWUs No y4eBGHON ANCUMNIIVHE B

Bce pasgensl
ONCUUNNUHBI

MO YPOBHHK CIOXHOCTU
MHONBMAYAIbHbIX
3agaHun




onvcaHun NPoLECCOB U SIBMEHWI B
pasnu4yHbIX 06NacTsix 3HaHWSA
(npumeHsIMb Ha Npakmuke
MemoObI peuwleHusi 3aday
r108bIWEHHOU CrIoXHOCMuU
WKOMbHO20 Kypca MamemMamuku);
— UCnonb3oBaTh NpeumyLlecTsa
TEXHOMNOIMYECKMX NPUEMOB
y4ebHOM gucumnnivHbl Npu
peLLeHun 3agay npenogaBaeMbix
y4ebHbIX NPeAMETOB;

— OCYLLECTBMATb NOUCK U 0THOp
NHpopmaumm, Heobxoanmon ans
peLleHnst KOHKPETHON 3a4auyu.

BnapeTtb:

— matepuanom y4yebHom
ONCLMNIINHBI Ha YPOBHE,
no3sonsLLemM opmMynmpoBaTth U
peluaTb 3a4ayun, BO3HUKaOLLME B

xoae y4ebHon aeaTenbHOCTM Mo Komnnekr
n gnoy aBaebelM npegmeTtam, a Bce pasgensbl AMEPEPEHLIMPOBAHHBIX
penoa Pen ’ P Mo YPOBHHKO CIOXHOCTU
Takke B MPaKTU4eCKow OUCUMMNUHDI
MHONBMAYaIbHbIX
AedarenbHocTu, TpebytoLine 3a0aHuii
yrny6neHHbIX NpodeccuoHanbHbIX
3HaHUI;
HaBblkamMn bopmanusaumm
TeopeTU4eCcKMX U NPUKNagHbIX
npakTU4Yeckmx 3agad.
MK-7 3HaTb:
CNocoBHOCTb — obLenoruyeckue Metoapl
OpraHM3oBbIBaTb Hay4HOro No3HaHus;
COTPYOHMYECTBO
pya Komnnekt
obyuarowmxcs,
andepeHUpoBaHHbIX
nogaepXueaTtb UX Bce pasgenebl
Mo YPOBHHKO CIOXHOCTU
aKTUBHOCTb, OUCUMMNUHDI
MHONBMAYaIbHbIX
WHULMATUBHOCTb U -
3apaHumn
CaMOCTOATENIbHOCTb,
pa3BuBaTb
TBOpYECKME
CcnocobHoCTU

Bonpochbl k 3a4éTy C
OLIeHKOM

I'Ipome)KyTquaﬂ aTTecTauusa — 3a4eT C OLeHKOMN

19.2 OnucaHne KpuUTepueB U LUKasbl OLEHMBAHUA KOMMNETEeHLUUN (pe3ynbTaToB OOy4eHus)
Npyu NPOMEXYTOYHOM aTTecTaumm

[Ona oueHuBaHMst pe3ynbTaToB OOy4Y4eHWA Ha 3aveTe C OLEHKOM WUCMONb3ykTcs
cnegytowme nokasatenu (3YHbl n3 19.1):

1) 3HaHWe y4yebHOro matepmana v BnageHue NoOHATUMHLIM annapaTomM MaTemMaTuKu;

2) 3HaHWe MeTOA0B peLleHNs 3a4ay NOBbILEHHOW CIIOXHOCTU U HECTaHAapPTHbIX 3a4av;
3) yMeHMe NpUMEHATb TEOPETUYECKNE 3HAHMSA NS PeLleHNst NPakTUYeCKMX 3aaay;

4) BrnageHne  obLenonb3oBaTENbCKON n  npegmMmeTHo-negarormyeckon  UKT-
KOMMETEHTHOCTbIO.

[Ons oueHuBaHuA pes3ynbTaTtoB O00Oy4YeHUss Ha 3a4yeTe C OLEHKOW wucnonb3yetcs 4-
B6annbHas wkana: KOTIINYHOY, «XOPOLLIOY, «yO0BNETBOPUTENBHOY,
«HEeyOooBNeTBOPUTESTBHOY.




CooTHoLEeHWE nokasaTenen, Kputepues U WKalbl OUEeHNBaHUA pe3ynbTaToB o6yqu|/|;|

YpoBeHb
o ccopmmpoBaH LLikana oueHok
KpuTepun oueHnBaHUS KOMNETEHLUI
HOCTU
KOMMEeTeHLINN
Obyyarouuticss c60600HO OpUEHMUPYEeMmMCsl 8 MeopPemMuUYeCKoOM
Mamepuarie; ymeem U3foxXumb U KOPPEKMHO OUeHUMb PasfiuyHbIe
nodxo0sbl K uznazaeMomMy Mmamepuariy, criocobeH cghopmynuposamse U MTosbILEHHbIT
Ookazamb CO6CMBEHHYH MOYKY 3peHUsi; 0bHapyxusaem ceobodHoe Ominu4Ho
erniadeHue MoHsSMUUHbIM annapamom; 0eMOHCMPUPYem 20MOo8HOCMb yposeHb
MPUMEHSIMb MeopemuYecKue 3HaHUs 8 Npakmu4eckol
dessimernibHOCMU
Obyyarouwulicsi Xopowo OpUeHMUPyemcsi 8 Mmeopemu4ecKkom
Mamepuarne; umeem ripedcmasrieHue 06 0CHOBHbIX M0Oxodax K
u3nazaemMomy Mamepuarsy; 3Haem onpedesieHuUs1 OCHOBHbIX ba3oseitli XoDpowo
meopemuyecKkux noHAmuu usnazaemMol membl, 0eMOHCmpupyem 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 Mamepuare;
He 20moe MPUMEHSIMb MeopemuYecKuUe 3HaHus 8 npakmuyeckol H
eydoenemeopu-
dessmenbHOCMU, eMOHCMPUPYEeM OmpbI8OYHbIE, (hpacMeHMapHbIe - MenbHO
3HaHus, dornyckaem epybbie owubKu rpu peweHuu 3aday 1ubo He
umeem rpedcmasieHus 0 criocobe ux peweHus.

19.3 TunoBble KOHTPOSbHbIE 3a4aHUSA UIU UHble MaTepuarnbl, HeOOXoaUMbIe ANl OLEeHKU
3HaHUW, YMEeHWW, HaBbIKOB U (MNM) oONbiTa AEATENbLHOCTU, XapakTepusylowmue I3Tanbl
chopMUpOBaHMA KOMNETEHLMIA B NpoLecce oCBOeHNA obpa3oBaTenibHOW NporpamMmmabl

19.3.1 Bonpochkl Kk 3a4eTy € OLleHKON

1. TloHATWMe HaTypanbHOro u uenoro 4ucna. ApudmeTndeckue onepaumm Hapg
HaTypanbHbIMU U LieNnbIMU Yucnamu.

2. NenumocTb. MNMpusHakn genumocTu.

3. OcHoBHas Teopema apudpmeTnkn. HOK. HO. CpaBHUMOCTb N0 MOAYNIO.

4. Tpuembl N MeTOAbl pelWeHna 3afady C  UEeNOYUCHEHHBbIMU  BeNUYNHAMM:
pasrfioXeHne LUenoro 4ucna B CYMMYy MO CTerneHsM OCHOBaHWA CUCTEMbI
CYMCNEHUs; MEeTOA4 aHanusa LenuMMOCTU Haueno, WCNonb30BaHME MpPU3HAKOB
AenMMOCTU; MeTo aHanui3a oCTaTKoB; MeTo[ aHanusa nocnegHen umdpbl; MeToq
3aMeHbl NepeMeHHbIX; METO/ OLEHOK.

5. lMoHaTne  apudpmeTndeckon  apobu.  ApucpmeTnyeckme  onepaumm  Hag
paumoHanbHbIMKU Ynucnamu. CpaBHeHME paunoHasibHbIX Y1cen.

6. PeweHne ypaBHEHMN B pauuMoHanbHbIX 4Yucnax. WMppaunoHarnbHble U
aencreutenbHble ynucna. CpaBHeHWe OencTBUTENbHbIX uncen. Llenasi, apobHas
YacTu OeNCTBUTENBHOIO YMcra n nx CBOMCTBa.

7. CTeneHb C HaTypanbHbiMM W UENbIMXU MNOKasaTtensMm WU WX CBOWCTBA.
Apucdpmetnyeckne wu anrebpandeckme kopHu n-onm  cteneHn. CTreneHnm c
paunoHanbHbIMK nokasatenamu. CteneHn ¢ ppaumMoHanbHbIMU NOKa3aTensMu.

8. Yucnosble paBeHCTBA WU HepaBeHCTBA M UX CBOWCTBA. YuMCroBble NPONopLumw.
dopmynbl CoKpalleHHOro ymMHoxeHus. [oHsaTue daktopuana. buHom HbloToHa.
BuHoMuanbHble koadduumeHTsl. TpeyronbHuk MNackans.



9. HepaseHcTtBO Kowwn. HepaseHcTBa BepHynnu. HepaseHcTBO Kowu-ByHsakosckoro.
3agaum Ha [oKa3aTenbCTBO PasnuyHbIX anrebpanyecknx HepaBeHCTB.

10.YpaBHeHune. ToxaectBo. HepaBeHcTBO. PaBHOcunbHOCTb M cneactsue. Llenble
paunoHanbHble anrebpavyeckune ypaBHEHUS. YHMBepCarbHble NpuemMbl U METOAbI
peLleHnsa ypaBHEHUI N HEPABEHCTB.

11.0cHOBHblE MeTOoAbl pelleHust cuctem. Cuctembl anrebpanyecknx ypaBHEHUN W
HepaBeHCTB. Heanrebpaunyeckme CUCTEMbI ypaBHEHUIA N HEPABEHCTB.

12.3agaun Ha gBwkeHue. 3agayM Ha KOHUEHTpauuko U MpoueHTHOEe codepKaHue.
3agayn Ha paboTy U Npom3BOAUTENBHOCTb Tpyda. 3adadn Ha AO0NU U MPOLIEHTHI.
3agaym ¢ HeNosHbIMU AaHHLIMKW, HA ONTUMKN3ALMIO.

13.Yucnosble nocnegosatensHocTn. OBLWME NOHATUS U CBOMCTBA. ApudmeTtmnyeckas
N reomeTpuyeckas Nporpeccun.

14.0OCHOBHblE MNOHATUA Teopum MHOXecTB. AkcuMombl. OnpegeneHus. Teopembl.
Jlemmbl. Jlormyeckoe cnepoBaHne. Heobxoaumble W [OOCTATOYHbIE  YCIOBUS.
Kputepuii. MNMpusHak. Ceoncteo. MNpamas, obpaTtHad, NpoOTUBONOSIOXHAA TEOPEMDI.
[okazaTenbCcTBO OT NPOTUBHOIO.

15.MeToa4 MaTtemaTMyeckon MHAOYKUMM W ero MCMNosfib3oBaHWEe Mpu AokasaTenbcTBe

yTBEPXAEHUN.

16.0OcHOBHblE NOHATUA M onpeneneHusi. Cnocobbl 3agaHua yHKUMKU. OCHOBHbIE
CBOMCTBA YHKLUMN. JInHenHas dYyHKLMS. Mpsimas n obpaTtHas
NPOMNOPLMOHANbHOCTb.

17.KBagpaTuyHas dYHKLMS. CteneHHas dyHKLUMA. [MokasaTenbHas,

norapummnyeckas 1 TpuroHometTpudeckme QyHkuun. VIx ceomnctea u rpaduku.
3agaun MOBbILEHHOW CMOXHOCTU Ha wuccnegoBaHuve YHKUMA U NOCTPOeHue
rpadomKoB.

18.ToxxnecTBeHHbIe npeobpasoBaHus TPUTOHOMETPUYECKUX BbIpaXXeHUM.
TpuroHoMeTpu4eckue ypaBHEHUSI N HEPABEHCTBA.

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

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

21.3apaHua C3 EanHOro rocygapCTtBEHHONO ak3aMeHa.

22.Akcnomsbl u onpeaenenus. OCHOBHblE reOMeTpUYecKne o6beMbl 1 NX CBOMCTBA.

23.BnuvcaHHble U OnNUCaHHbIE MHOTOYrONbHUKN.

24.Tlogobwue duryp Ha nnockoctTn FeomMeTpruyeckme NOCTPOEHUS Ha NMITOCKOCTMW.

25.Akcnombl n onpeneneHus CTepeomMeTpun. MapannenbHOCTb n
nepneHauKynapHOCTb NPSMbIX U NNIOCKOCTEN.

26.MMnowaan noBepxHOCTEN N 00 bEMOB MHOTOrpaHHUKOB. Tena BpaLleHus.

27.T1nowaan NnoBepxHOCTEN N 0O BLEMOB TEN BPALLEHUN.

19.3.2 NepeyeHb NpakTUYECKMX 3agaHuM (Nnpumepbl)

UHpmBmnayanbHble 3aaaHua no aucuunnuHe «MpakTtukym no pelueHuro
onuMMNMagHbIX 3apa4v No MaTemMaTuke» (COCTaBUTENb K.M.H., goueHT E.A. lNo3gHosa)

ToxaecTBeHHoEe npeobpasoBaHue anrebpanyecknx BblipaXKeHUn
1. YNpocTuTb Bblpa)KeHME:

az-3
Fae)-e

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

X2 + X— VZx+ 2




3. YNpocTuTb BblpaxeHue:
= L
| = == e i f o
e ’4+ f5+ V3 - \,'3+ V5+54+3 - j3- 5+ [5+1/3
V59 g v

ToxaecTBeHHOe Npeobpa3oBaHNe TPUTOHOMETPUYECKNX BbIpaXKeHUN (TMNOBLIE NPUMEPHI)
1. [lokasaTb TOXAEecCTBO:
COs4X - tg 2X - sin4X
c0s4x - ctg 2x + sin 4x
2. JlokasaTb TOXOECTBO:

4sin 205—3—” sin Z+z sin r_a =cos b
2 6 2 6 2

3. Mpeobpaszosath B NpousBeaeHune: 2cos” 2a + 3cos 4a — 3.

= -tg? 2x

Mporpeccuu
1. Hangnte uenoe NonoXxumtensHOe YUCIOo N N3 ypaBHEHUS

B+6+9+. + 3(n-1)) +[4+5,5 +7 +.. + 8+32n ]:137

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

R 1 1 1
CymMMa eé n nepBbIX YneHoB. [lokasatb, YTo S, =q,a,| —+—+...+— |.
al a2 an
x—-1 x-2 x-3 1
+ + +.+—=3 , rAe X — uenoe nonoxuteribHoe
X X X X

3. PewuTb ypaBHeHMe:

yucno.
Anrebpavdeckue ypaBHeHUs

1. PelumnTb ypaBHeHve: (x* — 6x)% — 2-(x—3)* =81
) —<3
(x+ vx2 - 1) -(x— VXS — 1) =1

2. PewnTb ypaBHeHME:

3. Pewuntb cnuctemy ypaBHeHUN: ',X{F y)2 + 2x=35-2y,
(x—y)2—2y=3-2x

Jlorapudmsbl. [NokasatenbHble U norapndmMmmyeckme ypaBsHeHnsa
1. YnpocTuTb BblpaXeHue:

1
1+ 1 T SR )2
(x 2-log, x 5 83~logx22__ il

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

3. PelunTb ccTeMy ypaBHEHWIA:
y5x251x o =1

xXy=15



TpuroHoMeTpn4eckne ypaBHEHUS

4 2
1. PewnTtb ypaBHeHue: 8cos  X—8cos = x—cos X +1 =0
2. PewnTtb ypaBHeHue:
a1 x) 1+sinx -

= V& -"cosx

sinx
3. PewunTb ypaBHEHHME: 4- (sinx " COSS X+ cosix- sin5 X) 4+ Si113 ax=1]

HepaBeHcTBa
1. Mpu Kaknx 3HaYEHUsX a KBaapaTHbIX TpexyneH ax? — 7x + 4a nNpuHUMaeT
oTpuuaTenbHble 3HA4YEHNSA AN NObIX AENCTBUTENbHbLIX 3HAYEHN X?

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

51

logz(\ll'tlx +5-1

>

| -

log, (\;'4)( +5+ 11)

3agayvm no reoMeTpun ¢ NPUMEHEeHNEM TPUrOHOMETPUN

1. OcHoBaHus paBHOBeapeHHOM Tpaneuun paeBHbl a U b (a > b), yron npu 6onbLiem
OCHOBaHuu paBeH d. Hantn pagnyc okpy>XHOCTKU, ONUCaHHOW OKOMO Tpanewuuu.

2. OTHowWweHWe nepumeTpa pomba kK cymme ero guaroHanen pasHo k. Hantn yrnbl
pomba 1 gonyctnumble 3HaYeHus K.

3. Yron mexay BbICOTOM M obpasylolen KoHyca paBeH d. B kKoHyc BnmucaHa
npasuribHaa TpeyronbHas Mpu3Ma; HWXHee OCHOBaHWE MPU3Mbl fIEXUT B MITIOCKOCTU
OCHOBaHMA KOHyca. bokoBble rpaHu npuambl — kBagpatbl. Hantm oTHoweHue 60KOBbIX
NOBEPXHOCTEN NPU3MbI U KOHYCa.

[NocnegoBaTenbHOCTU U MPOrpeccum

1. B ctpoky nogpsia HanucaHo 1000 yucen. MNoa KaabiM YMCNOM a NePBON CTPOKMU
HanWLIEM YMCIO, yKa3blBatoLLEE, CKOSbKO pa3 YMCNO a BCTPEeYaeTcs B NepBon CTpoke. N3
NOofy4YeHHON TakuM 06pa3om BTOPOW CTPOKN aHaNOrM4YHO Noflydaem TPeTbio: Nog, KaXKabiM
YMCNOM BTOPOM CTPOKM MULLEM, CKOSIbKO pa3 OHO BCTPeYaeTCcsi BO BTOPOW CTPOKe. 3aTeM
N3 TPETbEWN CTPOKM TaK XKe MNofnyyYyaeM YETBEpPTYH, U3 YETBEPTON — NATYIO, U Tak ganee.

a) [Jokaxnte, YTO HEKOTOpAs CTPOYKa COBMNagaeT Co cneayoLlen.

6) JokaxunTte, 4to 11-9 cTpoka coBnagaet ¢ 12-i.

B) MpmBeanTe npumep Takon NepBOHAYanbHOM CTPOYKKU, A4S KoTopon 10-9 CTpoka He

coBnagaet ¢ 11-i.

2. MoxHo nu 13 nocnegoBartenbHoctn 1, 1/2, 1/3, 1/4,... BbigennTb apnpMeTUYECKYIO
nporpeccuio

a) onuHon 4; ©) anuHon 5; B) annHowm k, rae k — noboe HaTypanbHoe Yncno?

3. B 6eckoHe4HON Bo3pacTaloLLen nocrnegoBaTelbHOCTU HaTypanbHbIX YACeN Kaxaoe
aenutcsa xotda 6bl Ha ogHo u3 yucen 1005 1 1006 , Ho HM ogHO He genuTcs Ha 97. Kpome
TOro, Kaxable OBa COCedHMX 4ucna oTnu4yalTcs He Oonee, 4yem Ha k. lMpu kakom
HauMeHbLeM k Takoe BO3MOXHO?

4. laHbl aBe nocnegoBaTenbHocTu: 2, 4, 8, 16, 14, 10, 2 n 3, 6, 12. B kaxxgon n3 HUX
KaXkQoe YMCIo Nony4YeHo 13 npenbiayLwero no OgHOMY Y TOMY XKe 3aKOHY.

a) Hangure aToT 3aKOH.

6) HanagwnTte Bce HaTyparnbHble YMcna, nepexogswme camm B cebs (N0 3TOMy 3aKOHY).




B) [lokaxuTte, 4T0 Yncno 21991 nocne HeCKONbKUX NEPEXooB CTaHET O4HO3HAYHbIM.
5. laH npsAMOYronbHbIN TPEYroSibHUK C LLeNOYNCIIEHHBIMU CTOPOHAMN.

a) MoryT nn CTOpPOHbI JaHHOro TpeyronbHUKa ObiTb YNieHaMn O4HOW BO3pacTaloLlen
reomMeTpuYecKon nporpeccum?

6) dokaxuTe, 4to Ans noboro HaTypanbHOro n 6onbLlero 1, MOXHO HAaNTU Takne Tpu
yucna, KoTopble ByayT ABASATLCA CTOPOHaMW 3TOrO TPEYrosibHWKa U YneHaMmn OOHOWN
apndmMeTUyecKkon Nporpeccumn ¢ pasHOCTbLIO N.

3agayun Ha ABWXKEHUe

1. MoTopHasa nogka npowusia NpoTUB TevyeHUs pekn 255 KM u BepHyrnacb B MyHKT
OoTnpaBneHnd, 3aTpaTuB Ha obpaTHbIN NyTb Ha 2 Yaca MeHblle. Hanante ckopoCTb NIOAKK
B HEMOABWXXHOMW BOAE, ECINN CKOPOCTb TeyeHus pasHa 1 km/4. OTBeT gante B KM/Y.

2. Tennoxon NpoxXoauT MO TEYEHUK PEKM OO MyHKTa HasHadeHus 200 km M nocne
CTOSAHKM BO3BpalllaeTcs B MYHKT OTnpaBneHus. HamguTe CKOPOCTb TeYeHus, ecrnu
CKOpPOCTb TeNnnoxona B HENOABWXHOM BoAe paBHa 15 km/J, ctosiHka gnutcsa 10 yacos, a B
MYyHKT OTNpaBneHus Tennoxon Bo3spallaetcs Yyepes3 40 yacoB nocne OoTnSbITUA U3 Hero.
OTBeT ganTe B KM/M.

3. bapxa B 10:00 Bbiwna 3 nyHkta A B nyHKT B, pacnonoxeHHbin B 15 kM oT A.
MpobbiB B nyHKTe B 1 yac 20 munHyT, 6apxa oTnpaBmnacb Ha3aa 1 BEpHynachb B MyHKT A B
16:00. Onpepenute (B KM/4ac) CKOPOCTb TEYEHUS PEKU, ECIN N3BECTHO, YTO COBCTBEHHAs
CKOpPOCTb Gapxu paBHa 7 KM/M.

4. N3 nyHkta A B NyHKT B opHOBpeMeHHO Bblexanu aBa asTomobuns. [lepBbin
npoexan ¢ NOCTOAHHOM CKOPOCTbIK BeCb NyTb. BTOpon npoexan nepByto MNOSIOBUHY MyTU
CO CKOPOCTbIO 24 KM/Y, a BTOPYH MOJSIOBMHY MYyTU — CO CKOPOCTLIO, Ha 16 Km/4 BonbLuen
CKOpPOCTM NepBoOro, B pesynbrate yero npubbin B MyHKT B OAHOBpPEMEHHO C nepBbiM
aBTomMobunem. Hangute ckopoctb nepBoro asTtomobuns. OTBeT ganTte B KM/Y.

5. Benocunegmnct Bblexan C MNOCTOAHHOM CKOPOCTbO M3 ropogja A B ropog B,
paccTosiHne Mexay KOTopbiMM paBHO 98 kM. Ha cnegywowun geHb OH OThpaBuics
obpaTHO CO CKOPOCTLIO Ha 7 kM/4Y BornbLue npexHen. o gopore OH caenan OCTaHOBKY Ha
7 yacoB. B pesynbtate OH 3aTpaTtui Ha 06paTHbIN NYyTb CTOSBKO XXe BPEMEHW, CKOMbKO Ha
nyTb n3 A B B. Hangute ckopocTb Benocuneamncta Ha nytn u3 A B B. OTBeT ganrte B kM/u.

6. [lBa Benocuneamcta ogHOBPEMEHHO OTNpaBuNMCbL B 143-KMnomeTpoBbIA Npoder.
[MepBbI €xan co CKOPOCTbI, Ha 2 KM/4 Bonbluen, YeM CKOPOCTb BTOPOro, n npubbin K
uHMLWY Ha 2 Yaca paHblue BTOpOro. Hantu ckopocTb Bernocunegucra, npuwleguero K
GuHMwy BTOpbIM. OTBET AanTe B KM/M.

7. MoTopHaga nogka npowia npoTMB TedeHus pekn 195 kM 1M BepHynacb B MYHKT
OTnpaBneHnd, 3aTpatMB Ha OOpaTHbIM NMyTb Ha 2 4aca MeHblie. Hangute CKOpoCTb
TEYEHUs1, eCnn CKOPOCTb NI0AKM B HENOABMXKHOM BoAe paBHa 14 kvm/4. OTBET gante B KM/Y.

8. Tennoxoa npoxoauT MO TeYEeHU0 pPekn OO0 NyHKTa HasHadeHust 308 KM n 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 yepes3 44 yaca nocne OoTnNbITUA U3 Hero.
OTBeT ganTe B KM/M.

9. OT npuctaHn A K npuctaHu B, pacctosiHue mexay KOTopbiMM paBHO 182 km,
OTnpaBurcsa C NOCTOSIHHOM CKOPOCTbIO MepBbIM Tensnoxod, a yYyepesd 1 yac nocne aToro
cnefgoMm 3a HUM, CO CKOpOCTbO Ha 1 Km/4 Bonbluen, oTnpaBurnica BTopon. Hamgute
CKOPOCTb MEePBOro TEnnoxoaa, ecnu B NyHKT B oba tennoxoga npmbbinv ogHOBPEMEHHO.
OTBeT ganTe B KM/\.

10. 13 nyHkta A B nyHKT B, pacctoaHue mexgy kotopbiMn 30 KM, OOHOBPEMEHHO
Bblexanu aBToMOOGUNMCT W Benocuneamct. WM3BecTHO, 4TO B 4ac aBTOMOGBUNUCT
npoes3xaetr Ha 30 km OGonbwe, u4em Benocuneauct. Onpegenute CKOPOCTb




BenocmneaucTa, ecrnm U3BecTHO, YTO OH NpubbIn B NyHKT B Ha 1 yac 20 MuHyT no3sxe
aBTomobunucta. OTBeT ganTte B KM/u.

11. Mpuctanm A n B pacnonoxeHbl Ha 03epe, pacCTOSAHUE MeXAy HUMU paBHO 234 KM.
Bapxxa oTnpaBunacb ¢ NOCTOAHHOM cKopocTbio U3 A B B. Ha cnegyrowmin geHb nocne
NpmnbbITUS OHa oTnpaBMnack 06paTHO CO CKOPOCTLIO Ha 4 KM/Y BornbLue NpeXxHen, caenas
Mo MyTW OCTaHOBKY Ha 8 yacoB. B pe3ynbTaTte OHa 3atpaTtuna Ha obpaTHbIA NyTb CTONBbKO
Xe BpeMeHu, cKomnbko Ha nytb n3 A B B. Hangute ckopoctb Gapxm Ha nytm u3 A B B.
OTBeT pgante B KM/\.

3ajayn Ha CMecu 1 cniasbl

1. Wmeetca pgBa cnnasa. [lepebii cnnas copepxut 10% Hukens, sTopon - 30%
HUKens. M3 aTux OByx cnnasBoB nony4unu Tpetun cnnas macconm 200 kr, cogepxawun
25% Hukensa. Ha ckonbKo KMrorpaMmoB Macca nepBoro crraBa MeHbLle MacCbl BTOPOro
cnnaea?

2. B cocyn, cogepxawun 180 r 70%-ro BogHoro pacteopa ykcyca gobasunu 320 r
BOAbl. HangnTte KOHUEHTPaUmMo YKCYCHOM KUCMOThbI B NONYYMBLLUEMCHA PacTBOpE.

3. Wmetotca pgBa cnnaea, coctoswume u3 3onota n mean. B nepsBom cnnase
OTHOLLEeHMe Macc 3050Ta u meam pasHo 8:3, a Bo BTOpoM - 12:5. CKONbKO KMorpaMmmoB
30M10Ta U Mean COAEPXKUTCS B crnnase, NpUrotoBrieHHoM n3 121 kr nepsoro cnnasa un 255
Kr BTOPOro cnsiasa?

4. Cwmewanu 10%-n pactBop cepHon kucnoTbl ¢ 30%-M pacTBOPOM TOWN e KUCAOThI.
B pesynbTtaTte nonyyunu 600 r 15%-ro pacteopa cepHon KUCNoTbl. CKONMbKO B3ANN TOrO U
apyroro pacrteopa?

5. Cwmewas 40% un 15% pacTBopbl KUCNOTLI, 406aBUNN 3 KI YUCTOM BOAbLI U MONYyYUIiv
20% pactBop kucnoTtbl. Ecnn 661 BMecTo 3 kr Bogbl gobasunu 3 kr 80% pacteopa Tom xe
KMCnoTbl, TO nonydunnu 6el 50%-bin pacTBOp KMCNOTbl. CKonNbko kunorpammos 40% -ro u
15% pacTBOpPOB KMCNOTbI BbINO CMELLaHO?

6. Ckonbko HyxHO [o6aBuTb Boabl B cocyad, cogepxawmn 150 r 70% -ro pactBopa
YKCYCHOW KMCIOTbI, YTOBbI NoNy4nTb 6 % pacTBOp YKCYCHOW KACIOTbI?

7. K12 kr cnnaBa meam n onoesa gobasunu 8 kr Apyroro cnnasa, cogepxallero Te xe
MeTannbl B obpaTHOM nponopuun, NOonyy4ynMB B uTore cnnas, cogepxawunm 55% megmw.
CKOnbKO NpoLEHTOB Mean ObIfo B KaXKAOM M3 UCXOLHbIX CNiaBoOB?

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

9. VmeeTca gBa cnutka 3onoTta ¢ cepebpom. NpoueHTHoe coaepxaHue 305f0Ta B
nepBoMm cnutke 2,5 pasa Gonblue, YemM MNPOLEHTHOE coaepXaHue 30n0Ta BO BTOPOM
cnutke. Ecnn cnnaeutb 0b6a cnvTka BMecTe, TO NONyYnTCs CrUTOK, B koTopom 6yaet 40%
3onota. OnpegenuTb, BO CKOMbKO pa3 NepBbIA CANTOK TSXXenee BTOPOro, ecrnv U3BeCTHO,
4YTO MpW ChfaBKe PaBHbIX MO BECY 4YacTeW MNepBOro M BTOPOro CIIMTKOB MOsyyaeTcs
CIUTOK, B KOTOpOM cogepxutcsa 35% 3onoTta.

10. meeTca aBa pactBopa cepHon KMcnoTbl B Boae: nepsbii 40% n BTopon 60%. 3Tn
pacTBopbl cMelwanu, nocne 4vero gobasvnun 5 kr yucton Boabl M nonyydnnu 20%-biv
pactBop. Ecnn 6bl BMecto 5 kr unctom Boabl gobasunn 5 kr 80%-ro pacrteopa, TO
nonyynnm 6el 70%-bi pacteop. Ckonbko 661110 40%-ro n 60%-ro pactsopoB?

3agayv Ha paboTty

1. Bakas Ha 110 pgetanen nepsbii paboynn BbiNONHAET Ha 1 yac ObicTpee, yem
BTOpon. CKOMbKO AeTanen B Yac genaet BTopon pabouuni, ecnu N3BecTHO, YTO NepBbIN
3a vac genaet Ha 1 getanb 6onbLie?




2. [Boe pabouumx, pabotas BMecTe, MOryT BbINOfAHUTL paboTy 3a 12 agHen. 3a
CKONbKO OHen, paboTasa oTAenbHO, BbINOMHUT 3Ty paboTy nepsbii paboymnii, ecnun oH 3a
ABa OHS BbINOMHAET TaKylo Xe YyacTb paboTbl, Kakyto BTOPOW — 3a Tpu AHA?

3. TllepBas Tpyba nponyckaeT Ha 1 nuTp BOAbl B MUHYTY MEHbLUE, 4YeM BTOpas.
CKonbko nMTPOB BOAbl B MUHYTY NponyckaeT nepeas Tpyba, ecnv pesepsyap o6beMOM
110 NWMTPOB OHa 3anofnHseT Ha 2 MWHYTbl OoNnblue, 4Yem BTOpasi Tpyba 3anonHset
pesepsyap o6bemom 99 nuTpoB?

4. Ha wmnsrotoeneHne 16 getanen nepebi paboynii TpaTUT Ha 6 YacOB MEHbLUE, YeM
BTOpon paboumn Ha wusrotoBneHne 40 Takux ke [geTtanen. M3BecTHO, YTO nepBbi
pabounn 3a vac genaeT Ha 3 getanu 6onblie, yem BTOpon. CKOMbKO AeTanen B 4vac
aenaet BTopon pabounin?

5. lMepBas Tpyba nponyckaet Ha 3 nuTpa BOAbl B MWHYTY MEHblUE, Yem BTOpas.
CKonbko nMTPOB BOAbI B MUHYTY nponyckaeT nepsas Tpyba, ecnu pesepByap 06bEMOM
378 nuUTpoB OHa 3anosiHAeT Ha 3 MUHYTbI 4oNbLuUe, YeM BTopada Tpyba?

6. 3aka3 Ha 153 getanu nepBblin paboymn BLINONHAET Ha 8 4acoB ObICTpee, Yem
BTOpon. CKONbKO AeTanen B 4Yac genaeT BTOPon pabounii, ecrniv N3BECTHO, YTO MepBbIn
3a yac genaet Ha 8 getanen donbLue?

7. Ha wsrotoBneHne 459 petanen nepBbii pabounin 3atpadmBaeT Ha 10 4acos
MEeHbLUEe, YeM BTOpon paboumi Ha uarotoBrneHne 567 getanen. VI3BeCTHO, 4YTO NepBbIn
paboynin 3a 4Yac genaeT Ha 6 getanen Gonblie, yem BTOpon. CKOMbKO AeTanen B 4ac
aenaet nepsbl pabounin?

8. [Boe pabouux, pabotass BMecTe, MOryT BbIMNOAHUTL paboTy 3a 15 agHen. 3a
CKONbKO OHeWn, paboTas OTAEeNbHO, BbINOMHUT 3Ty paboTy nepBbin paboynin, ecnu oH 3a 2
OHSA BbINOMNHAET TaKylo Xe YyacTb paboTbl, kKakyto BTOpOM — 3a 3 gHA?

9. [ecatb pabOTHMKOB AOMKHbI OblnNn BbINONHUTL paboTy 3a 8 aHen. Korga oHu
npopaboTanu 2 OHs, TO OKa3anochk, YTO 3aKOHYNTb paboTy HeoBXoaUMO yxe vyepes3 3 OHS.
CKOMbKO eLle HYXXHO B35Tb pabOTHUKOB, €CNN M3BECTHO, YTO NPOM3BOAMTENBHOCTbL Tpyaa
paboTHNKOB OaVHaKoBan?

10. CtyneHyeckas bpuraga nogpsaunach BbINOXUTbE NAXTKOW non nnowaabto 210 m 2
. NpunobpeTasa onbIT, CTyAeHTbl B KaXabli NOCMNeAyloLWNn OeHb, HavyMHasi cCo BTOPOrO,
BblknagpiBanu Ha 1,5 m 2 6onblle, 4eM B NpeabiayLnin, 1 3anacoB NIUTKA UM XBaTUIO
poOBHO Ha 9 pgHen paboTbl. [MnaHupysa, 4TO npomsBOAUTENbHOCTL Tpyaa ©Oyger
yBENNYMBATLCA TakuM obpasom, Gpuragup onpegenun, 4To Ans 3aBeplleHus paboTbl
noHagobutca ewe 6 gHen. CKONbKO KOPOBOK C naAuTKaMy emMy Hago 3akasaTb, ecnu
ogHom KkopoOkM xBaTaeT Ha 1,3 M 2 , a Ana 3amMeHbl HEKaYeCTBEHHbLIX MAUTOK
noHagobutcs 2 Kopoodkn?

3aJauv Ha NPOLIEHTbI U CNOXHbIE MPOLIEHTbI

1. B 2008 rogy B ropoackom kBaptarne npoxwusano 20000 yenosek. B 2009 roay, B
pesynbTate CTPOUTENbCTBA HOBbIX OMOB, YMCIO XuUTeneun Bbipocno Ha 9%, a B 2010
rogy — Ha 4% no cpasHeHntio ¢ 2009 rogom. CKONbKO 4YernoBeKk CTano npoxueaTb B
ksapTarne B 2010 rogy?

2. B deTBepr akuuu KOMNaHUM MOLOPOXanun Ha HEKOTOpPOE YMCIO MPOLEHTOB, a B
NATHULY MOAELIEBENN Ha TO Xe caMOe 4YUCro MpoueHToB. B pesynbrtate oHW ctanu
cTouTb Ha 36% pewesne, YeM Npu OTKPbITUM TOProB B YeTBepr. Ha CKonbKO NpOLEHTOB
nogopoXanu akumMm KoMnaHum B YeTBepr?

3. Bocewmb pybawek geweBne KypTku Ha 2%. Ha ckonbko MpoOLEHTOB ABeHaduaTb
pybaluek JopoxXe KypTKnu?

4. CeMbsl COCTOUT U3 MYXa, XXEHbl N UX JOoYepu CTyaeHTKN. Ecnu 6bl 3apnnata myxa
yBenuymnacb BTpoe, obwun goxon cembn Bblpoc 6bl Ha 108%. Ecnu Obl ctneHaus




AoYepn ymeHblumMnacb BTpoe, obwmiri aoxod cemMbu cokpatunca 6ol Ha 4%. Ckonbko
NPOLEHTOB OT 00LLEro A4oxo4a CEMbM COCTABNSAET 3apniiaTta XXeHbl?

5. Ouma, Aptem, lpuvwa u Wropb yypeounu KOMMaHUIO C YCTaBHbIM Kanutariom
150000 py6nen. nma BHec 24% ycTaBHoro kanutana, Aptem — 60000 pybnen, MNpuwa

6. — 0,22 yctaBHOro KanuTana, a OCTaBLIYylOCA 4YacTb KanuTtana BHec Wropb.
YupeaguTenu 4OroBOpunNnCb AeNUTb eXErogHyro Npubbinb NponopumoHanbHO BHECEHHOMY
B ycTtaBHOW kanuTan Bknagy. Kakas cymma ot npmbbinn 600000 pybnen npuumntaetcs
Wropto? OTeeT aawTte B pybnsx.

7. AkumoHepHoe obwecteo « MMM-nnumutea» o6bsBMIO KOTUPOBKY CBOMX aKUWM Ha
Gnmxkanwmne 3 mecsLa ¢ NPUPOCTOM B MPOLEHTaxX nocrenoBaTenbHO No Mecsuam Ha 243
%, 412 % n 629 % no OTHOLLUEHMIO K KaXgoMy npeablaylwemy mecsuy. Kakos cpeaHumn
eXeMeCAYHbIN POCT KOTUPOBOK aKLUM 3a YKa3aHHbIN Nepuoa?

8. CebectommocTb nsgenus noHuaunacb 3a 1 nonyrogue Ha 10 %, a 3a BTopoe — Ha
20 %. OnpepenuTb nepBOHa4varnibHytd CcebecToMmMoCTb U3Qenusi, ecnu  HoBas
cebectonmocTb cTana 576 py6.

9. TycTb BkNaguuk nonoxwun Ha cyet B 6aHke 25000p. n B TeyeHne 3-x net He byaeT
CHMMAaTb AeHbrM CO cyeTa. [logcumnTtaem, CKONbKO AeHer ByaeT Ha cyeTe BKNagvmnka vyepes
3 roga, ecnu 6aHk BbinnadnsaeT 30% B rod, U NPOLEHTHLI NOCME KaXgoro HavyucrneHus
NPUCOeaNHAKTCA K HaYanbHon cymme 25000p., T.e. KaNnUTanuanpyrTcs.

10. 3apnnarta cnyxawemy coctaenana 20000p. 3atem 3apnnaTty nosbicnnun Ha 20%, a
BCKOpe NoHn3unm Ha 20%. CKonbKo cTan nony4atb CrAyXalinin?

11. Ha TtoBap cHum3unu ueHy cHadvana Ha 20%, a 3atem ewe Ha 15%. Npu aTom OH
ctan ctountb 23,8 TbiC.p. KakoBa Obina nepBoHavanbHasa LeHa ToBapa?

12. 3aBoa yBenunuymean obbem BbiNyCKaeMon NPOLYKUUN eXerogHO Ha OAHO U TO Xe
YMCNO NPOLIEHTOB. HanTn 3TO YMCno, ecnv U3BECTHO, YTO 3a 2 roga o6bem BbinyckaemMom
npoaykumn ysenuymeancs Ha 21%.

13. LieHy ToBapa nepBoHayarnbHO NoHU3nNn Ha 20%, 3aTemM HOBYIO LIEHY CHU3UMK eLle
Ha 30% W, HakoHeu, nocne nepecyeTta nNpPou3Benn CHMXeHne Ha 50%. Ha ckonbko
NPOLEHTOB BCEr0 CHU3UINM NepBOHaYarnbHyo LEeHy ToBapa?

MnaHumeTpusa

1. B OKpPY)XHOCTb BnucaH 4deTblpexyronbHuk ABCD, gmaroHanuM KOTOpOro B3avMHO
nepneHankynspHbl U nepecekatoTcs B Touke E. MNpamasn, npoxogsawas Yepes Touky E u
nepnengukynapHasa Kk AB, nepecekaet ctopoHy CD B Touke M. N3BecTHO, 4To AD = 8, AB
= 4, yron CDB paBeH 60 rpagycos. a) JokaxuTte, yto EM — meamaHa TpeyronbHuka
CED. 6) Hangute gnvHy EM.

2. Yepes BepwuHbl A n B TpeyronbHmka ABC npoBegeHa OKpPY>KHOCTb, KacarLascs
npamon BC, a yepes BepwmnHbl B 1 C — gpyras okpy>XHOCTb, Kacatowanca npsmon AB.
MpogomkeHune obien xopabl BD aTnx okpyxHOCTen nepecekaeT oTpe3ok AC B Touke E, a
npogosrmkeHne xopasl AD O04HOM OKPY>KHOCTW nepecekaeT OPYryto OKPYXHOCTb B Touke F.
a) dokasaTtb, 4to nnowaan TpeyronbHnkos ABC n ABF paBHbl. 6) Hantn otHoweHune AE:
EC,ecnrm AB=5unBC =09.

3. Toukm A, B, C nexaTt Ha okpyXHocTu paguyca 2 ¢ ueHtpom O, a Touka K — Ha
NPAMOK, Kacalolencss aTon OKPY>KHOCTU B Touke B, npudem yron AKC paBeH 46°, a
anuHbl otpeskoB AK, BK, CK obpasytoT Bo3pacTatoLLyo reoMeTpu4ecKyto Nporpeccuio (B
ykaszaHHoOM nopsake). a) [Hokaxwute, uto yrmmbl ACK u AOK paBHbl. 6) Hanmgute
paccTtosiHue mexay Touykamm A n C.

4. B yeTtblpexyronsHuke ABCD, BnncaHHOM B OKpPYXHOCTb, BuccekTpucol yrrnos A 1 B
nepecekaroTca B Touke E, nexawen Ha ctopoHe CD. M3BecTtHo, yto CD : BC =3 : 2. a)
[okasaTb, 4TO paccTosHus ot Toukm E go npameix AD n BC paBHbl. ©6) HanTu oTHoweHune
nnowagaewn TpeyronsHukos ADE n BCE.




5. B tpaneunn ABCD c 6okoBbimn ctopoHamu AB = 8 n CD = 5 6uccektpuca yrna B
nepecekaeT 6uccektpucol yrnoB A n C B Todkax M n N cooTBeTCTBEHHO, a BuccekTpuca
yrna D nepecekaet Te e aBe buccektpucbl 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, Touka M nexut Ha ctopoHe AC, npunyem
BennumHa yrna ABM pasHa 60 rpagycam, BM = 8. a) Hangute BenuunHy yrna BAC; 6)
Hangute paccTosiHne mexay LeHTpamMu OKPYXXHOCTEWN, ONMCaHHbIX BOKPYr TPeyroribHUKOB
BCM n BAM.

7. lMNpamas, napannensHaa ocHoBaHuam BC u AD Ttpaneuun ABCD, nepecekaeT
6okoBble cTopoHbl AB 1 CD B Toukax M n N. OnaroHanu 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 KacawTca Opyr Apyra BHewHuMM obpasom B Toyke A. lNpsamas,
npoxoasiias yepes ToYKy A, nepecekaeT NepBYy0 OKPYXHOCTb B Touke B, a BTopyto — B
Touke C. KacatenbHasa K NnepBON OKPYXHOCTU, Npoxoasiuasa Yepes Touky B, nepecekaet
BTOPYI OKPYXHOCTb B Toukax D n E (D nexut mexay B u E). NaBecTHo, yto AB =5, AC =
4. Touka O — UEHTP OKPY>KHOCTW, Kacatwowencs otpeska AD 1 NpooomKeHUIA OTPE3KOB
ED n EA 3a Toukn D n A cootBeTcTBEHHO. a) [lokaxuTe, 4to 6) Hangute anuHy otpeska
CE.

9. Yepes BepmHbl B n C tpeyronbHuka ABC npoxoguTt oKpyXHOCTb, NepecekatoLlas
cTopoHbl AB 1 AC cootBeTCcTBEHHO B Toukax K 1 M. a) [lokasaTtb, 4To TpeyronbHukn ABC
n AMK nogo6Hsbl. 6) Hantn MK n AM, ecnin 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. MN3BecTHO, 4To KL = 3. OTpeskun AC n BD.

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

CrtepeomeTpus

1. TlnockocTb, NpoBeAeHHas Yepes LiEeHTP Lwapa, BNMCAaHHOIo B KOHYC, NapannenbHa
NMOCKOCTU OCHOBAHUSA KOHyCa, AenuT o6bemM KoHyca nononam. Hantm yron npu BeplinHe
OCEBOr0 CeYEeHUs KoHyca.

2. B TtpeyronbHon nupammge SABC Bce pebpa paBHbl gpyr gpyry. Ha pebpe SA
B3ATa Touka M Takas, yto SM = MA, Ha pebpe SB — Touka N Takas, yto SN : SB =1 : 3.
Yepes Toukn M n N npoBegeHa nnockocTtb, napannensHas meamnaHe AD ocHoBaHus ABC.
Hantn oTHoweHne obbema TpeyrosibHoM nupamMuabl, OTCEeKaeMonM OT WCXOOHOW
NpoBeOEHHOM MIOCKOCTLI0, kK 06bemy nupamuabl SABC.

3. Bce rpaHu TpeyronbHON nupamuabl — paBHble paBHOOEAPEHHbIE TPEYroNbHUKK,
BbiCOTa NMMpamuabl COBMNagaeT C BbICOTOW OO4HOW U3 ee OOKOBLIX rpaHen. Hantm obbem
nMpamMmuabl, €cnv paccTtosiHue Mexagy HavbonbwnmMM MpPOTMBOMOMOXHBIMK pebpamu
paBHO eavHuLE.

4. CTOpoHa OCHOBaHWsSI NpPaBWNbHOW TPEYrofibHOM nupamuabl paBHa a. bokoBoe
pebpo obpa3yeT C MrOCKOCTbKD OCHOBaHua yron 60°. Hamgute pagumyc cdepsl,
OMMCaHHOWN OKOJI0 NMpamMuabi.

5. B npaBunbHOM TpeyronbHOM nupamuae OTHoweHue GokoBoro pebpa K BbiCOTe
nMpamugbl paBHO 2. HamguTte OTHOLWIEHME paguyca BMUCaHHOMO B Nupamuay Liapa K
CTOPOHE OCHOBaHWA NMpamMuabl.

6. [MpaBunbHYO YeTbIPEXYTONbHYK NMpaMuay nepecekaeT NIOCKOCTb, NPOXOoAsias
yepe3 BEPLUNHY OCHOBAHWUA MEPNEHAUKYNSIPHO MPOTMBOMONOXHOMY OOKOBOMY pebpy.




Mnowanb NonyyYnBLUErOCS CEYEHUs B ABa pa3a MeHbLLE NIoLlaan OCHOBaHUS NMpaMuabi.
HaiguTe oTHOLIEHMe ANWHBLI BLICOThI NMMpaMuabl K AnnHe 6okosoro pebpa

19.3.3 TecTOBbIE 3apaHUA
He npegycmoTpeHbl

19.3.4 MepeyeHb 3aAaHMii’ ANA KOHTPOSbHOW pa6oTbl no aucuunnuHe «MpakTMkym no
peleHnio oNnMMnuaaHbIX 3agay No MaTteMaTuke»

BapwuaHT 1

1. PewunTb ypaBHeHHME:
3sin®5x + 7cos5x—3=0;

x—1
V3x- _ 1 j

2. PewnTb ypaBHeHue: 2 =13

3. Ckonbko MecT Morfno 6biTb B nepBoM psagy. Bo-nepBbix, nx He Gonble 40, Tak Kak
cymMMma HaTyparsnbHbIX Yynucen ot 1 oo 41 pasHa 861. Bo-BTOpbIX, X HEe MeHbLUe 40, Tak Kak
cymma HatypanbHbIx ynucen ot 1 go 39 pasHa 780, n gaxe nocne npnbasneHus kK Hen 39,
pesynbTat 6yaet meHble 857. 3HaunT B nepBom psay poBHO 40 mecT. Tenepb HECMNOXHO
onpeaenuTb, Ha Kakoe MecTo Bbin NpoaaH NuwHum éunet: 1 + ... + 40 = 820;

857 — 820 =37

4. Xopha yganeHa OT UEHTpa OKPY)XHOCTM Ha pacctoaHne h. B kaxgbim 13 OByx
CEerMeHTOB Kpyra, CTArmBaeMblii 9TOW XOpAoW, BNUCAH KBagpaTr Tak, YTo napa ero
COCeaHNX BepLNH IexnT Ha XxopAde, a [Apyrad napa CcocefHuX BepluH — Ha
COOTBETCTBYHOLLEN Oyre OKPY>XHOCTU.

Hangnte pasHoOCTb AfIMH CTOPOH KBaZpaToB.

5. MNMepBbIN YneH YNCNoBOW NOCeNOBaTESNTbHOCTU paBeH 1, Kaxabli N3 ABYX Crieayowmx
paBeH 2, KaXabln U3 Tpex criegyoLmx 3a HUMK paseH 3 U T.4.

Uemy paBeH 2005-i 4yneH aTon nocnegoBaTenNbHOCTN?



BapuaHT 2
1. PewnTb ypaBHeEHUE:
cos?x — 5sinx - 3=0.

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

3. Kaxxablh n3 Tpex npuatenen nmbo Bcerga roeoput npaeay, NMbo Bcerga mkeT. Mim 6bin
3agaH Bonpoc: «EcTb nn xoTs 6bl 04MH KeL cpean ABYX OcTanbHbIX?» [NepBbii OTBETUN:
«HeTt», BTopon otBeTuUn: «day». Yto otBetmn Tpetnn?

Hantu Bce HaTypanbHble 4ucna, okaHuymBawwmeca Ha 2006, koTopble mnocne

3avyepKkmnBaHuA nocnegHnx 4eTblpex LI,I/ICbp YMEHbLLIAKTCA B Lelioe YUCIO pas.

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

BapuaHT 3

1.PelwnTb ypaBHeHue: 2t923x_3tg3x+1 =0

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

232
3. Kaccup npogan Bce GuneTtbl B NepBbIA psg KMHOTeaTpa, NpuyemM Mo owubke Ha OgHO M3
MecT ObIS1o NpodaHo ABa buneta. Cymma HOMEPOB MECT Ha Bcex 3Tux buneTtax paBHa
857. Ha kakoe mecTo I'IB&%&]HO )182% OgmneTa? 5
4. Bbluncnutb cymmy a +1/a ,ecma —a+1=0.
5. HawnTu Bce HaTyparnbHble Ynucna, okaHdmBarwmecs Ha 2006, koTopble nocre
3a4YepKnBaHUA NOCNEHUX YETbIpeX LGP YMEHbLUIAOTCS B LIEN0oe YNCo pas.

BapwuaHT 4

1. PelumTb ypaBHeHne 2cos>x- 5sin x — 4 =0.
2. Haittu x: 2%*24+8%= 320.

3. Ha octpoBe HeBe3eHNA OTMEHUNN NOHEOENbHUKM: Y HUX 32 BOCKpPECEeHbeM cpasy
cnefyet BTOpHUK. 3a nocneaHun rog (To ecTb, ¢ 15 gekabpsa 2002 roga no 14 gekabps
2003 roga) BocKpeceHbs Ha OCTPOBE coBnagany ¢ HawuMmn BOCKPEeCEHbSIMU POBHO
BoceMb pa3. Kakon geHb Hegenu Ha OCTpoBe cerogHa?

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

5.Ha nnockoctn aaH otpesok AB. 'ge MmoxeT ObITb pacnonoxeHa To4ka C, utobsl ABC
6bIn OCTPOYronbHbIM?

19.3.5 TeMmbl KypcoBbIX paboT
He npegycmoTpeHsb!

19.3.6 Tembl pechepatoB

1. [HdenumocTb. [NpnsHaku genmmocTu.

2. [lpyembl M mMeToAbl peweHus 3agady C  UerIOMUCIIEHHbIMU  BenMYMHaMMU:
pasnoXeHue Lenoro Yyncna B CyMmMmy no CTENeHAM OCHOBAHUSI CUCTEMbI CYUCIIEHUS; METOS,
aHanuMsa [enMMOCTU Haueno, UCMonb30BaHWE MPU3HAKOB AENMMOCTU; MeTon aHanuaa
OCTaTKOB; METO[ aHanusa nocnegHen uudpbl; MeTod 3aMeHbl MepeMEHHbIX; MeToq
OLIEHOK.

3. WppaumoHanbHble 1 AeNCTBUTENbHbIE YMcna.

4. CreneHb C HaTyparnbHbIMW 1 LenbiMX NoKasaTensiMm n nx CBOMCTBa.

5. Yucnosble paBeHCTBaA N HeEpaBEHCTBA N UX CBOMCTBA.

6. [loHsaTne pakTopmana.

7. BbuHOM HbloToHa. BUHOMKWanNbHbIE KOS(PPULMEHTDI.

8. TpeyronbHuk NMNackans.



9. HepaBeHcTBO Kowun.

10. HepaseHcTBa BepHynnu.

11. HepaseHcTBO Kown-bByHsikoBCKoro.

12. YHuBepcarnbHble NpuemMbl 1 METOAbI PELLUEHNST YPABHEHUN N HEPABEHCTB.

13. OCHOBHblE METOAbI PELLEHNSA CUCTEM.

14. 3apayn Ha gBUKEHMe.

15. 3agayn Ha KOHLUEHTpauuio U NPOLIEHTHOE CoAepXXaHue.

16. 3agauun Ha paboTy U NPOU3BOANTENBHOCTL TPYAA.

17. 3agayn Ha Jonu v NPOLEHTHI.

18. Yncnosble nocnenoBaTeNbHOCTN.

19. MeTon maTeMaTU4eCcKON MHOYKLMU U €ro UCNoNb3oBaHWe Npu gokasaTenbcTBe
yTBEPXKOEHUMN.

20. KBagpatnyHasa pyHKums.

21. CteneHHasa pyHKUMS.

22. NokasaTtenbHas, norapummuyeckas u TpuroHomeTpudeckme QyHKLNN.

23. ToxgecTBeHHble Npeobpa3oBaHUSA TPUFOHOMETPUYECKUX BbIPaXKEHU.

24. OCHOBHble reomeTpuyeckme o6bEMbI U X CBOMCTBA.

25. MNMnowagn noBepxHocTen 1 06bEMOB MHOIOrPaHHMKOB.

26. Tena BpalueHus. lNnowanm noBepxHocTen n 06bLEMOB TeN BpaLLEHUN.

18. Matematnyeckas onuMmnuaga Kak opma opraHusaumMm BHEYPOYHOW

AeaTenbHOCTM obyyaroLmxcs.

19. MeToguka opraHmsauumn u npoBeaeHna mateMaTn4yeckux onumnmag,.

20. MeToguka opraHmM3aumm n NpoBeaeHNst MaTeMaTnyeckoro 6os.

27. Y4eT BO3pacCTHbIX OCODEHHOCTEN B MpoLecce opraHuMsauun matemaTUdeckux

onumnuaga.

Kputepun oueHku:

- OLeHKa «OTSIMYHO» BbLICTABNSAETCA 3@ CaMOCTOSTENbHO HaNUCaHHbIN
pedepaTt nNo Teme; ymeHue wuanaraTb Matepuan nocrnegoBaTenlbHO UM rPaMOTHO,
aenaTtb Heobxoanmblie 0606LLEHNSA N BbIBOABI,

- OLleHKa «XOpOoLOo» CTaBuUTCs, ecnu: pedepaTt yaoBneTBOpseT B OCHOBHOM
TpeboBaHUAM Ha OLEHKY «OTMIMYHO», HO NPU 3TOM UMEET OOMH U3 HEeOOCTaTKOB: B
N3NOXeHun: paonyuleHbl Hebonbwne npobenbl, He UCKa3uBLUME coaepXKaHue
pedepata; gonyLleHbl o AnH—ABa HeJodeTa Npy OCBELLEHNN OCHOBHOIO COAepXaHus
TeMbl, WCNpaBfieHHble MO 3aMeyaHuio npenogaBaTens; AonylleHbl owubka unu
Bbonee OByx HeJOYETOB NPU OCBELLEHUN BTOPOCTENEHHbBIX BONPOCOB, KOTOPbIE NErko
MCNpaBnAaAlTCA MO 3aMeyaHuo npenogasaTtens. B pedepate moxetr 6biTb
HeJOCTaTOYHO MOSTHO pa3BepHyTa aprymeHTauus;

- OUeHKa «y[OBNEeTBOPUTENIbHO»  CTaBWUTCHA, €CNW:  HEMOMHO  Wnn
HenocnegoBaTeNbHO PAaCKpPbITO COoAepXaHue maTepuana, HO nokasaHo obuee
NoOHMMaHWe BoOMpoca W NPOLAEMOHCTPUPOBaHbI YMEHUS, [OCTaTOYHble [Ans
AanbHenLWero yCBOeH1st maTepuana; MMenncb 3aTpyaHEeHUs U SONyLWeHbl OLnGKM
B onpefeneHun MNOHATUWA, MCMNOMb30BaHUN TEPMWHOMOMNN, WCMpPaBIiEHHbIE MOCcne
3aMevyaHun npenogaBaTensi; CTYAEHT He MOXeT MNPUMEHUTb TEOpUd B HOBOM
cuTyauuu;

- OLleHKa «HeyAoBNeTBOPUTENbHO» CTaBUTCS, ECININ: HE PACKPbITO OCHOBHOE
cogepxaHue yyebHOro marepuana; OOHapy)XeHO He3HaHMe WU HemnoHUMaHue
Gonblen nnu Hanbonee BakHOM YacTn y4ebHOro matepuana; gonyLeHbl oWnbKM B
onpegeneHun MNOHSATUMK, MNpU  WUCMNONb30BaAHUN  TEPMUHOMNOMMW, KOTOpble  He
ncnpasneHbl NOCre HECKONbKMX 3amMedaHui npenojaBaTtens; HapylleHa nornka B
N3NOXEeHUN maTepmana, HeT HeobxoanmbiX 0606LEHNA U BbIBOAOB; HEQOCTATOYHO
ChOpPMUPOBaHbI HaBbIKM MUCbMEHHOW peun; pedepaT SBnseTca nnarnatoMm Apyrux
pedepaToB 6onee yem Ha 80%.



19.4. MeTtogmyeckue martepuanbl, onpegensilowue npoueaypbl OLEHMBaAHUA 3HaHUW,
YMEHWI1, HaBbIKOB U (UNK) ONbiTa AEATENIbHOCTU, XapaKTepU3yroLWmx 3Tanbl (oOpMMpPOBaHUA
KOMMNeTeHLun

OueHka 3HaHW, YMEHWA W HaBbLIKOB, XapakTepuaywuwasa a3Tanbl ¢(OpPMUPOBAHMKS
KOMMeTeHUMA B paMKax W3yYeHUs OUCLUMNIIMHBI OCYLIECTBASEeTCA B XOo4e TeKywen u
NPOMEXYTOYHOM aTTecTaumn.

Tekywmn KOHTPOSib YyCneBaeMoCTM npoBOAMTCA B cooTBeTcTBUM C [lonoxeHvem o
Tekylwen aTtrectauum obyvarowmxca No  nporpaMmamM  Bbiclwero  obpasoBaHus
BopoHexckoro rocyaapCcTBeHHOro yHuMBepcuTeTa. Tekywui KOHTPOSb YCneBaeMOoCTH
npoBoguTCca B dopMax: poHmarsbHbIX Ofpocos, MameMamuyeckux OuKmaHmos,
KOHMpoJsibHbIX pabom. Kputepun oueHnBaHUSA NpvBeaeHb! Bbille.

[MpomexyTodHas aTTecTauus npoBOAMTCA B COOTBEeTCTBMM C [lonoxeHuwem o
NMPOMEXYTOYHOW aTTecTaunmn obyyatoLmxca Nno nporpaMmmam BbicLlero ob6pasoBaHus.
KOHTpONbHO-n3mMepuTernbHble MaTepuarbl MPOMEXYTOYHOW aTTecTauun BKIoYaT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONSAKOLMNE OLEHUTb YPOBEHb MOSMYyYEHHbIX 3HaAHUWN U
npakTuyeckoe 3afaHue, rno3BonsLlee OUeHUTb CTeneHb CPOPMUPOBAHHOCTU YMEHUA U
HaBbIKOB.

[Mpn oueHMBaHUM UCNOMb3YOTCA KONMMYECTBEHHbIE LUKarbl OLEHOK. Kputepun oueHnBaHus
npueegeHbl BbILLE.



