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1. Henau ocBOeHUs TUCUMIIMHBI

-rny60|<oe n3yvyeHune CtygeHtaMmm OCHOB LLUKOJIbHOIo KypCa MaTeMaTUuKu;

-3HAKOMCTBO C 3agavyamMum Nno MmaTtemMaTuke ans O6LIJ,€06pa3OBaTeJ'IbeIX LLUKOJ U LUKOIT N
KrnaccoB C yITIy6J'IeHHbIM n3yvyeHnem mMmatemMaTuku,

-BblpaboTka y OyayLmnx yumTenen yMeHuin 1 HaBbIKOB PELLEHMS UCCIeAoBaTENbCKUX
3aga4 1 3a4a4 NoBbILLEHHOW CITOXHOCTH;

-BOCrNnTaHune yMeHVII7I npoBeaeHnsa pas3sindHblX CbOpM BHEKITACCHbIX 3aHATUN.

Y4eObHbIn KypC BKNOYaeT TeopeTnHeckoe 060CHOBaHNE Hay4YHbIX OCHOB Hanbonee
YHMBEpPCarnbHbIX MOAXOAOB K PELLUEHN0 3a4a4 NOBbILLEHHOW TPYAHOCTU C y4ETOM
LLKOSTbHOTrO Kypca MaTeMaTuKK; NPakTUYeCcKoe NCNOoNb30BaHME NOSTyYeHHbIX 3HaHWM

anga peweHnsa

YKa3aHHbIX 3aau. I'Ip|/| n3yvyeHunn AaHHOW ONCUMMINHBI npoBOOATCA NpaKTnyeckmne

3aHATUA, HanpaBJieHHble Ha MNoBbILLUEHNE YPOBHA MaTemMaTU4eCcKon NoaAroTOBKN

CTY[EHTOB.

Ilepedyenb mpogeccHOHANBHBIX CTAHAAPTOB, 0000IEHHBIX TPY/AOBBIX (PYHKIUH M TPYAOBBIX

(l)yHKHHﬁ, COOTBECTCTBYHOLIIUX HpO(l)eCCHOHaJIBHOﬁ AE€ATCJIbHOCTH BBIITYCKHUKOB

Konu O060011eHHbIe TPYIOBBIE (DYHKIIUN TpynoBbie QyHKIUU
HaMMEHOBAHUC  |Kon HaMEHOBaHUE YpoBeHb HAaVMEHOBAHUE |[KOX YpoBeHb
NPO(ECCHOHATBHOT KBaJT(PHUKAIH (moxypoBEHb)
Y u KBaJIM(pUKAITI
CTaHIapTa "
01.001 A | Ilemarormueckas 6 Oobmenemaror | A/01. 6
nyecKas 6
«IIemaror JEATEIbHOCTD 10 GyHKIMSL.
(memarorugeckas OObyuenue
NEATEILHOCTh B MPOEKTUPOBAHUIO U
chepe peanuzaumn
JIOIITKOJIBHOTO, 00pa3oBaTeLHOTO
mporiecca B
00pa3oBaTeNbHBIX
OpraHu3aIusIX
HauansHoro JTOTITKOJIBHOTO, 6 Bocrmrarensr | A/02. 6
ooO1ero, HAYaJIbHOI'0 ast 6
OCHOBHOTO o01ero, JESATCIIBHOCTh
oo1ero, OCHOBHOTI'O OOIIIETO,
CpeIHEero CpeIHEro O0IIero 6 PasBuBaromasg | A/03. 6
obmiero 00pa3zoBaHus NeATeNbHOCTE | 6
00pa3oBaHus) B | Ilemarornueckas 5-6 INenarornueck | B/01. 5
as 5
(BoCTIITATEITD, JEATEIbHOCTD 10 JESATCIIBHOCTh
1o
YVUUTEIb )» MPOSKTUPOBAHUIO U peanu3anum
peanu3aiu porpaMmm
OCHOBHBIX JIOIIKOJIBHOTO

o0rieobpa3oBarenb




HBIX [IPOrpamMmm o0pa3oBaHuUs

5-6 Ilemarornueck | B/02. 6
ast 6
JIEeATEIHLHOCTD
110
peanu3anum
porpaMm
HaYyaJIbHOT'O
o01ero
o0Opa3zoBaHUs

Mecto nucunmiuabl B ctpykrype OITIOII 6akanaBspuara

Hucnunnuua b1.B.19 «ccnenoBarenbckue 3a1a4u B HIKOJIBHOM KypCce MaTEMaTHKN
oTHOcUTCs K 6510Ky 1 Jucuunauael (MOyIn).

2. PesyabTarsl ocBOeHus1 aucHUIUIMHBI (Moayasi)) HccienoBarejbckue 3a1auyu B
IKOJbHOM MaTEeMATHKE

[Tporiecc u3ydeHUs: NUCHUIUIMHBI HAMPaBICH HAa (OPMUPOBAHUE DJIEMEHTOB CJICIYIONINX
koMnereHuuii B coorBerctBur ¢ PI'OC BO 1o 1aHHOMY HalpaBJICHUIO:

Kon xomneren- HaumenoBanue WNuaukatop 10CTUXKEHNUS KOMIIETEHIIUN
ANZ050 KOMIIETECHIINU (3aKpernyIeHHBIN 3a AUCIUIUIHHOI)
Cnocoben
DABIISTE CEOMM VK-6.1. Vcnonb3yeT HHCTPYMEHTBI U METO/IbI
yrp yIpaBJIeHUs] BPEMEHEM IIPU BbINOJIHEHUH
BpPEMEHEM,
BLICTDANBATE 1 KOHKPETHBIX 3a/1a4, IPOEKTOB, IIPH
eaJ'II/I;)SOBBIBaTI) JOCTH>KEHUH MTOCTABJICHHBIX LIETIeH;
5 ACKTODHIO VYK-6.2. Onpenensier mpuOPUTETHI
cho azlfamm COOCTBEHHOM J1€ATEILHOCTH, INYHOCTHOTO
P pasBUTH U IPOPECCHOHATHHOTO POCTA;
Ha OCHOBE
VK-6 PHHIHIOB VK-6.3. OuenuBaer TpeOOBaHUs phIHKA TPY/Ja
P U TIPE/IIOKEHHUS 00pa30BaTENbHBIX YCITYT IS
o0pa3oBaHUs
B TeUCHIE BBICTPAWBaHUS TPAEKTOPUU COOCTBEHHOTO
ool JKIBHI poeCCHOHATBFHOTO POCTa;
YK —-6.4. Crpout npodeccuoHaIbHyIo
Kapbepy
U OTIpeIENsIeT CTPATET U0 MPO(PECCHOHATBHOTO
pa3BHUTHSL.
Crnoco0eH noHnMaTh OIIK-9.1. [TonnMaeT 1 MPUMEHSIET OCHOBHBIE
IPHHIUIIBL PAOOTHI MIPUHIIMIIBI paOOThl COBPEMEHHBIX
COBPEMCHHBIX MH(pOPMALMOHHBIX TEXHOJIOTHIA.
MH(POPMAIIMOHHBIX
OIIK-9 TEXHOJIOruU U OIIK-9.2. Ucnonb3yer nHPOpMaLMOHHbIE
UCTIOJIB30BATE MX JUTS TEXHOJIOTUHM JJIsl PELICHHUS 33124
eIIeHHMs 3a/1a9 .
p A . poeCCHOHAIBHON JeATETHHOCTH
npodeccuoHaTBFHON
JeATeNbHOCTH




I1K. -3.1. Pa3pabarbpiBaeT 1 peaausyer 4acTb

Croco0eH IpUMEHSTH y4eOHOM TUCITUTUIMHBI CPEICTBAMU

COBpPEMEHHBIE AIIEKTPOHHOT0 00pa30BaTeNIbHOTO pecypca

UHGOPMAIIMOHHO - I1K. -3.2. [IpumeHsIeT 31eKTpOHHbIE

I1K-3 KOMMYHHKaITMOHHBIC Cpe€acTBa COIMPOBOKIACHUSA O6pa30BaTeJ'II>HOFO

TEXHOJIOTUH B y4EOHOM nporecca

nporecce [1K. -3.3. Mcnonb3yeT COBpEMEHHbIE
WH(OPMAIMOHHBIC TEXHOJIOTHH B OIICHUBAHUH
pPE3yJIbTaTOB O0YUYEHHS
[IK -7.1. AHanu3upyeT KOMIOHEHThI
00pa30BaTeNbHON CPEJIbl U UX JUIAKTHUECKUC
BO3MO>KHOCTH; IIPUHIUIIBI U TIOJXOAbI K

CnocobeH y4yacTBOBaTh B > IPHHIHIIB! AXOR
OpraHu3aluu NpeIMETHON CpeIbl

MIPOEKTUPOBAHUHU

. IUtst oOydeHus: MaTeMaTUKe U
MIPEAMETHOM CpeIb
[K-7 L nH(pOpMaTHKE
oOpa3zoBaTeNnbHOU
DODAMMEL I1K - 7.2. [Ipoektupyer conepkanue
porp ’ IPOrpaMMbl y4eOHOTO MpEeaAMETa,

HAIPaBIEHHYIO HAa pa3BUTHE UHTepeca K
y4eOHOMY MPEMETY B paMKax YPOUHOH U
BHEYPOUYHOH 1eATEIbHOCTH

4. CTpykTypa U colaep:kaHHe TUCHMILIMHBI (Moay.asi)) McciaenoBarTenbckue 3a1avyu B

IIKOJIbHOM MaTeMaTHKe
4.1. CTpyKTypa AUCHUILINHBI (MOIYJIsl)

OO61mas Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3a4€THBIX €IMHULL, /2 Yaca.

Bua yueOHoi#i paGoTbl Bcero IMopsinkoBblii HOMeEp cemecTpa
7

OO01mas Tpy1I0eMKOCTh TUCIUILIHHBI BCETO (B 3.€.), B TOM 33.e.

qHCcTIe:

Kypcogoii mpoexT (padota) HE TIPEyCMOTPEHO

AyIUTOpHBIE 3aHATHUS BCETO 58 58

(B akaj. yacax), B TOM YHCIIC:

Jlexuuu 30 30

[IpakTudeckue 3aHATHSI, CEMUHAPBI 28 28

JlaboparopHsie paboThI

CaMocTosiTenbpHas padoTa Beero (B akaj. 4acax), B TOM 14 14

YHCIe:

KCP

OK3aMeH

OO6mas TPy T0EMKOCTE TUCITUTUTAHBI 72 72

No/
No

HanmenoBanue
pa3lesioB U TeM

Buier yuebHoM paboTHI, BKITIOUAs
CaMOCTOATENBHYIO paboTy CTYAEHTOB U
TPYJIOEMKOCTb (B Hacax)

JUCIUTUTAHBI (MOJTYJIS )

ceMectp

AynutopHas paboTa

pabota

CamMocrosTenpHast

DOopMBI TEKYLIETO KOHTPOJIS
yCTIeBaeMOCTH (110 HEeJIEIISIM
cemectpa). DOpMBI TPOMEKYT.
aTTect
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1 Hayunsie MeTopI B 00y4eHUN 1| 2 1
MaTeMaTHUKe: OIbIT, CPABHECHHUE,
0600menne, abcTparnpoBanue,
KOHKpeTHu3alus. AHAJIN3 U CUHTE3
B 00YYCHNH MaTeMaTHKe.
2 Buner ymo3akiIroueHmiA: 1 2 1
WHITYKLUSL, TSy KLU 1 aHAJIOTHsT
B 00y4eHUU MaTeMaTUKe.
3 AKCHOMBI, TEOpPEMBI 1 METOJUKA 2 | 4 2
pabOThI C HUMHL.
4 HccnenoBarenbckue 3a1auu B 2 4 2
00y4YeHUN MaTeMaTHKe.
Mertoaunka paboThI ¢ 3aJja4uaMH.
5 MerTomp! perieHns ypaBHeHUH U 2 4 2
HEPABEHCTB C MOJTYJISIMU.
6 Mertonbl pewieHus 3a1ad, 2 4 2
COJIEPIKAIIMX TAPAMETPBL
7 MeTomp! penreHusS 2 4 2
reOMETPUYECKHX 3324
MTOBBIIIEHHON CJI0)KHOCTH.
8 MeTomb! pelenus 2| 4 2
HCCIIeIOBATEIbCKUX 33/[a4 TEOPUU
quCer.
9 MeTop! pelieHys 2| 4 2
HCCIIEI0BATENLCKIX 3a0a4
anreOphl.
10 | MeTonpl pelenus ONMMMIHAIHBIX 2| 4 2
3a1ad.
OOwias Tpy10eMKOCTh, B Yacax 10 (|72 3028 (- |- |14 - TIpoMeXyTOUYHAS ATTECTALH
dopma
3auer +
3ayer ¢ OIeHKOMN -
DK3aMeH
4.2. CopepxaHue TUCIHUIIHHBI (MOTYJIs)
1. Hayunblie MeTo1pI B 00yu€HUU MaTeMaTHKe: OIbIT, CpaBHEHHE, 00001IeHHe, abcTparupoBaHue,
KOHerTI/ISaHI/ISI. AHaJ'H/IS U CUHTEC3 B O6y‘IeHI/II/I MATCMATHKE.
2. Buapl ymo3akimtoueHnid: MHIyKIWS, JEAYKIUS U aHAJIOTHS B O0yYeHHH MaTeMaTHKe.
3. AKCI/IOMLI, TCOPCMBI U MCTOIMKA pa6OTLI C HUMMU.
4, UccnenoBatenbekue 3aa4u B 00yU4eHUH MaTeMaTrke. MeToinka paboThl C 3a/1a4aMHu.
5. Meroas! pelIeHHs YPaBHEHUN U HEPABEHCTB C MOLYJISIMU.
6. Mertob! pereHus 3a1a4, COACPKAIINX MapaMeTphI.
7. Mertoapl pemeHnsi TeOMETPUUSCKHUX 3a/1a4 TTOBBIIICHHON CIIOKHOCTH.

8. Mertoapl pemeHns UCCIe0BATEIbCKUX 3a71a4 TEOPUU YHCETT.




9. Mertoapl pemeHus UCCIEOBATENBCKUX 3314 aareOpshl.
10. MeTtobl peleHus: OJTMMIINAAHbIX 3aad.

Tembl 1a0opaTopHbIX padoT (JIabopaTopHbIii IPAKTHKYM)
He npenycmotpenst yueOHbM mranom OOIT

IIpuMepHasi TeMaTHKA KYPCOBBIX padoT

He npenycmotpenst yaeOupiM mmanom OOl



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYeCKHX
yacax)
1 Hayunbie MeTobI B 00yueHUN AynuTopHas padora 1

MaTeMaTHKe: OIBIT, CPAaBHEHHUE,
00o01menue, abcTparupoBaHue,
KOHKpeTU3aIus. AHaJIN3 U CHHTE3
B 00y4eHUHU MaTEeMaTHKeE.

2 Buasl ymo3akiroueHuii: AyautopHasi paéora 1
WUHIYKIMS, IeTyKIUS U aHATOTHs
B 00yY€HUH MaTEeMaTHUKe.

3 AKCHOMBI, TEOPEMBI U METOAMKA | AyAUTOpPHasi padora 2
paboThI C HUMHU.

4 HccnenoBarenbckue 3a1a4u B Teoperuvecknii Tect 2
0o0y4eHUU MaTEeMaTHKeE.
MeTtoauka paboThl C 3a1a4aMu.

5 Mertoasl pelieHns ypaBHEHUN U AynuTopHas padora 2
HEPABEHCTB C MOJYJISIMHU.

6 MeTtobl pemieHus 3aiad, AynuTopHas padora 2
COJIepKAIIHUX MapaMeTphl.

7 Merons! pemeHus AynuTopHas padora 2
reOMEeTPUYECKUX 3a/1a4
MOBBIIIEHHON CIIOKHOCTH.

8 MeTtoael pereHus AynuTopHas padora 2
HCCIIeI0BATEIbCKUX 3a/1a4
TEOPHUH YHCEIL.

9 Mertobl perenus AyauTopHasi padora 2
MCCIIEIOBATEILCKUX 32149
anreOpsl.

10 Metoape! pemienus omumnuagusix | Konrposabnas padora 2

3aj1ay.




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTalluu B popMme 3aueTa

«3a4TeHOY TeopeTrueckoe cojiepKaHue Kypca OCBOCHO MOJHOCThIO 0e3 Mpo0OesIoB Uil B
11EJIOM, HJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIMIOJTHEHBI, OT/ICIbHBIC U3 BEITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIHOKH.

«He 3aureno» | Teopernueckoe copepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOANMBIE HABBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTMOO BBIMOJHEHO C TPYOBIMH OIIMOKaMH, KA4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YKCIIOM 0aiioB, OJIM3KUM K MUHUMYMY.

Kpurepun oneHKH IpOMeKYTOYHOM aTTeCTAllUM B (POPMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
JK3aMeHa
«OTnuHO» Teopernueckoe colepikaHHe Kypca OCBOGHO IIOJIHOCTBIO — 0€3

npoOesoB, CUCTEMHO W TJIYOOKO, HEOOXOJMMBbIE MPaKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPEILyCMOTPEHHbBIE
paboueii yueOHOM MporpaMMoil yueOHbIe 3a/1aHUs BBIOJHEHBI Oe3yNpevHo,
KaueCTBO MX BBIMIOJIHEHUS OIEHEHO 4YHUCIOM O0aljioB, OJH3KUM K
MaKCUMYMYy.

«Xopor1o» Teopernueckoe coiepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOernos,
HE00XO0/IMMBbIEe TPAKTUYECKUE HABBIKU PaOOThl C OCBOEHHBIM MaTEpUaIoM B
OCHOBHOM  C(POPMHUpPOBaHBI,  MpPEIyCMOTpPEHHble paboueil  y4deOHOI
MporpaMMoil yueOHbIe 3a/laHUsI BBIIIOJIHEHbI C OT/IEIbHBIMU HETOYHOCTSIMU,
KayeCTBO BBINOJIHEHHS OOJIBIIMHCTBA 3aJaHUM OICHEHO YHCJIOM OalljioB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIbHOY npobensl  HE  HOCAT — CYIIECTBEHHOTO  XapakTepa, HEoOXOauMble
MPAKTUYECKHE HAaBBIKM PAaOOTHI C OCBOCHHBIM MAaTe€pHajoM B OCHOBHOM
copMHpOBaHbI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX pabodel yuyeOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJEJIbHBIE U3 BBIMOJIHEHHBIX
3aJIaHAN COJIEPIKAT OIIHOKH.




«HeynosnerBop Teoperndeckoe  comepkaHWe  Kypca  OCBOGHO  YacTHUYHO,
UTEJIBHOY HeoOXOauMBbIe HaBBIKM paboThl He chopMHupoBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil ydueOHOMH
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JIMOO BBIOJHEHO C
rpyObIMH OIIMOKAMH, KAYECTBO WX BBITOJHEHHS OIICHEHO YHCIIOM 0aJlIoB,
ONMU3KUM K MUHUMYMY.

6.2. MeToauyeckue yKa3aHus 10 OPraHU3alMH CAMOCTOSITeJIbHOI padoThI CTY/IEHTOB

CamocrosTenbHas paboTa sIBJISETCS OJHUM M3 BUJOB YUEOHOH NEATEIBbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELICHUIO IPo0sIeM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AynuTopHas caMocTosITeNIbHas paboTa Mo yueOHOH AUCIUILIMHE OCYIIECTBISETCS Ha YUEOHBIX
3aHSTHUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33aJaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHACTCS 110 3a/laHUIO0 MpernoaaBatelis 6e3 ero
HEIOCPEACTBEHHOIO yUacTHS.

Buasl 3aganuiit 11 BHEAyIUTOPHOW CaMOCTOSTEIBHON pabOThl, WX XapaKTep, YUYUTHIBATh
cneunuky u3ydaeMoi yueOHON TUCIMIIIMHBI, HHAWBUIYaIbHbIE 0COOEHHOCTH 00Yy4aroLIerocs.

KoHnTponb camocToATenbHOW pabOThl U OLEHKA €€ PEe3yJbTaTOB OPraHU3YeTCsl KaK €IMHCTBO
IBYyX (hopM:

1.caMOKOHTPOJIb U CAMOOLIEHKA 00yYaroIIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOaBaTeIsl.

Opranu3anys 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEJILHOM PadoThl

AynuTopHas caMmocTosiTelbHas padoTa MO JUCLMILIMHE BBITOJHSACTCS HAa YyYEOHBIX 3aHITHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIbHOM PabOThI SBIISIOTCS:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX MU
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIpaKTUUYECKON PadOTHI.

Pabora ¢ nurepatypoit, APyruMH UCTOUHUKAMH MH(YOPMALUH, B T.4. JIEKTPOHHBIMH, MOXKET
pean30BbIBaThCS HAa CEMHUHAPCKUX W MPAKTUYECKUX 3aHATHUSIX. JlaHHbIE UCTOYHMKU HH(POpMAIUN
MOTYT OBITh TNpEJICTaBlIeHbl Ha OyMa)XHOM W/WIM DJIEKTPOHHOM HOCUTENSAX, B TOM YHUCIIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM M UICTOUHUKOM HH(OpMaIUK, OnpeaenseT
BpeMsl Ha IPopabOTKy NOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3a/laHUM Yalle BCEr0 MCIOJb3YETCS HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BUAax 3aHaTuid. [IpobGnemHas /cutyanmoHHas 3aj1a4ya A0KHA UMETh YETKYIO
(GopMyIMPOBKY, K HEH JOJIKHBI OBITh MOCTABJIECHBI BONIPOCHI, OTBETHI HA KOTOPbIE HEOOXOIUMO HAUTH
u obocHoBaTh. Kpurepuum OIEHKHM NPaBUIBHOCTH pEIIeHUs MNPOoOJIEeMHON/CUTYyallMOHHOW 3a1auu
JIOJKHBI OBITh U3BECTHBI BCEM 00YYaIOLTHMCS.

Oprannsanus ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

BHeayauTopHas caMoCTOsTeNIbHAs paboTa BBIMOJIHAETCS MO 3aJlaHHIO MpernoaaBarens, Ho 0e3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[lpyu npenbsiBIEHUH BHJOB 33/JaHUl HAa BHEAYJUTOPHYIO CaMOCTOSTENBHYIO paboTy
PEKOMEHIyeTCsl HWCIO0JIb30BaTh AU(GEepeHIUPOBAHHBIN MOAX0A K YPOBHIO IOJTOTOBJIEHHOCTU
oOyuartomerocsi. Ilepen BbIOTHEHMEM BHEAYJIUTOPHOH CaMOCTOSTENbHOW paboOTHI MpernojaBaTelb
MIPOBOAMUT KOHCYJIBTALIMIO C OIpeNeieHUEeM ILeNd 3a/laHus, €ro COJAEp)KaHUs, CPOKOB BBINOJIHEHUS,
OpPUEHTHPOBOYHOrO0 00beMa paboThl, OCHOBHBIX TpeOOBaHMU K pe3yibTaTaM padOThl, KpUTEpUEB
OLICHKH, (OpM KOHTpOJII M IMEepeyHs JuTepartypbl. B mporecce KOHCyJIbTalMM IMpernojaBaTellb
IPEIyIPEXkaaeT O BO3SMOXKHBIX THIIMYHBIX OIIMOKAX, BCTPEYAIOIIUXCS IPU BHIOJTHEHUHN 3aaHUs.



Jns  merogudeckoro oOecredeHuss W PYKOBOACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCs y4eOHbIC MOCOOUS, METOUYECKIE PEKOMEH NN
[0 CaMOCTOSITETIbHOM MOATOTOBKE K Pa3MYHBIM BUJAM 3aHATUN C YUETOM CIEHUAIbHOCTH y4eOHOU
JTUCITUTIMHBI, OCOOCHHOCTEW KOHTHMHTEHTa CTYACHTOB, O00beMa W COJCpPXKAHUS CAMOCTOSATEIHHOU
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenbHas padoTa MOXKET OCYIISCTBISITHCS HHIWBUIYAITBHO WU TPYIAMU CTYJACHTOB
B 3aBUCHUMOCTH OT IIefid, O00beMa, KOHKPETHOM TEMaTHKH CaMOCTOATEIbHOW paboThl, YpOBHS
CJIO)HOCTH, YPOBHSI ITOATOTOBJICHHOCTH O0YYaIOITIXCS.

Bunamu 3aganuii 151 BHEAy TMTOPHOM CaMOCTOSITEIbHON pabOThl MOTYT OBITh:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
U300paxKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHUME TEKCTa; BBIMUCKM M3 TeKCTa; padora co
CIIOBapsSIMH M CIPAaBOYHMKAM; Yy4eOHO-HMCCIEZOBaTeNIbCKasi paboTa; HCIOIb30BaHUE ayauo |
BU/JICO3AMKCEH, KOMIIBIOTEPHON TeXHUKU U THTepHeT pecypcoB U 1p.;

- JUTSl 3aKpEIUICHHS M CHCTEMAaTU3alluy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOPHAs paboTa
HaJ y4eOHBIM MaTepuajoM; COCTaBJICHHE IJlaHa, TE3UCOB OTBETA; COCTaBJIeHHE Tabmul, peOycos,
KpPOCCBOPZIOB, [JOccapust JUlsl CcHUCTEMaTH3aluu Y4eOHOro Marepuala; H3y4YeHHE CIIOBapew,
CIIPaBOYHHKOB; OTBETHI Ha KOHTPOJIbHBIE BOIMPOCHI; aHANUTHYECKas oOpaboTKa TeKCTa; MOArOTOBKA
COOOIIEHNH K BEICTYIUICHHIO Ha CEMUHape, KOHPEPEHITNH; TIOJITOTOBKA

pedeparoB, TOKIAI0B; cocTaBieHHe Ouorpaduii, 3aganuii B TecToBor hopme u Jip.

- ansa GOpMUPOBAaHMA YMEHUH: pelIeHHe 3aJad U YHOpaKHEHUH 1o o00pasily; pelieHue
BApUATUBHBIX 33J1a4 M YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHHE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a]1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJAETUPOBAHUE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAITBHOMN JIEATEIBHOCTH, TIOJTOTOBKA MPE3CHTAINI, TBOPUYSCKUX MPOCKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAsA paboTa; MPOESKTUPOBAHUE U
MOJICJIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB MPO(PECCUOHAIBHON EATEILHOCTH H JIP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CAMOCTOSITEIBHOM  pabOThl MO  JUCIUIUIMHE
npenojaBaTeneM pa3paldaThiBaeTCA IMEpPEUYeHb 3aJaHM I CaMOCTOSITENIbHOM pPaloThl, KOTOPBIN
He00X0 UM /17151 3P GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM y9eOHOU JCSITEILHOCTH 00YJIarOIIHXCS.

[IpenogaBaTens OCYIIECTBISET YIIPABIEHUE CAMOCTOSTENILHON paboTOM, peryaupyeT ee 00beM
Ha OJIHO yueOHOe 3aHSATHE W OCYIIECTBIIET KOHTPOJIb BHITIOJHEHHS] BCEMU CTYIEHTaMH Ipynmbl. J{is
ya00CTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBINIOJIHEHHS MHUHUMyMa 3aJlaHUM,
HEOOXOIUMBI [T JOTTYCKa K UTOTOBOM aTTeCTallUU IO JUCIUILTHHE.

B mpomecce camocTosiTenbHOM pabOTHl CTYIEHT MPUOOpPETaeT HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAaHOBHUTCA AKTHBHBIM CaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOM
JESITEbHOCTH.

CTyAeHT caMOCTOSITENIbHO OMpeNeNsieT PeKUM CBOCH BHeayJUTOPHOU pabOTHI U Mepy Tpyaa,
3aTpauyMBaeMOr0 Ha OBJIAJIEHWE 3HAHUSMHU W YMEHUSMU 10 KaXKIO0M JUCIHUIUIMHE, BBITTOJHSICT
BHEAYIUTOPHYIO pabOTy MO MHAWBUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Or0/KeTa BPEMEHH U IPYTUX YCIIOBUM.

EXXenHEeBHO CTYJIEHT [OJDKEH YIENSATh BBIIOJHEHUID BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHONW CAMOCTOSITENILHON pPa0OTHl CTYJEHT HUMEET TPaBo
oOpaiatecsi K MpPEernoaaBaTeso 3a KOHCYJIbTallMel C LI€JbI0 YTOUHEHHUs 3ajaHusi, GopMbl KOHTPOJIS
BBITIOJIHEHHOTO 33/I1aHMUS.

6.3. Marepuajbl AJsi NPOBeAeHHS] TEKYIIEro M MPOMEKYTOYHOI0 KOHTPOJS 3HAHMIA
CTY/ICHTOB

3agaHus 101s Mccie10BaTeIbCKUX JOMAITHUX padoT

1. 3ameuaTeabHbIE YHCIA

Ha3zoBemM HaTypanbHOE 4YHCIO «3aMeyaTelbHBIM», €CIH OHO CaMOe€ MAJCHBKOE CpeAn BCeX
HATYpaJIbHBIX YHCEN C TaKoi ke cymmon nudp. Hanpumep, uncio 1 3amMeyatensHoOe, IOTOMY YTO OHO
camoe manenbkoe u3 uucen 1, 10, 100, 1000 u tak nmamee. 1 — 3TO mepBoe 3amMedareabHOE YHCIIO.



Haiinure BTOpoe 3amedarenbHoe unciio. OMUIIATE BCE YMCa, Y KOTOPBIX CyMMa udp Takas xe. To
e JJi TpeThero, aecsatoro, 2010-ro 3amedarenbHOro yucia.

Haiinute camoe 0oJibilioe ABy3HAYHOE 3amMevaresibHoe yrciio. Kakoli y Hero Homep?
Kaace: >=1, <=6
Paspnen: apupmernxa

2. lIpAMOYTOJILHUKH € 32/ITAHHOI IIOIIAIBIO

Ha knertuaToii Oymare Hapucyite Bce NPSAMOYTIOJIBHUKH, Y KOTOPBIX IJIOIIAJb paBHa 24 KIETKaM.
(CTOpOHBI TOJKHBI UATH 110 TpaHHULaM KJIETOK.) CKOJIBKO IOJYyUUTCS TAKUX MPSIMOYTOJIbHUKOB?

Jns xakux 1uiomazeil ObIBaeT TOJBKO OJUH MPSAMOYroyibHUK? s Kakux — JIBa pPasHbIX
npsiMmoyrosibHuKa? Tpu pa3HbIx npsiMoyrojibHuka? Kak 3aBUCUT KOJIMYECTBO BAPUAHTOB OT IIJIOIIATN?

Haiinute wn3 Bcex NOpsIMOYTOJbHUKOB C OJMHAKOBOM IUIOLIAJBI0 TOT, y KOTOPOTO MEpPUMETP
HauMEHBIIINI.

Knace: >=3 (miomaab, nepuMerp), <=5 (MPoCThbie U COCTABHbIE YHCJIA)
Paznen: apudpmernka, reomerpust
3. Paznoxenue yncia

Uucno 15 MoxHO Tpems criocodamu IPEICTaBUTh B BUAE CyMMBbl I1OCJIEOBATEIbHBIX HaTypaIbHBIX
qucen: 15=7+8=4+5+6=1+2+3+4+ 5. A ckoibKO Takux c1rroco0oB g gucia 115? Kak
HaWTH KOJUYECTBO CIIOCOOOB JIJIsl TPOU3BOJILHOTO Uncia?

Knace: >=5 (meauresn)
Paszpen: apudgmernka
4. CynepkoMnbIoTep

CynepKoMIIbIOTEP YMEET BBINOJHATE TOJBKO OJIHY OIEPALMIO- ONEpAlMI0 CMEIIMBAHUS JBYX YHCEIL:
U3 4yKces M, N KOMObIOTEp moiy4aet uuciao (M+n) /2. Eciu m+n — He4eTHOE, TO KOMIIBIOTEP 3aBUCACT.
Bce nomyuenHsle uncna xpaHarca B namsaTd. [lycTe HaM [aHbI TpH 4ymMClla, OJHO U3 KOTOPBIX HOJb, @
JIBa Ipyrve HaTypaJlbHble U HE paBHBI APYyT Apyry. Jias Kakux yuced m U N Ha CYNEpPKOMIbIOTEPE
MO’KHO MOJTYYUTh €IUHUILY?

Kunace: >=6 (HOJ)
Paspnen: apupmernka
5. /IluaroHaju npsiMoyroJibHUKOB

Ha nucre 6ymaru B KJ1€TOUKy 0OBeNM MPSIMOYTOJNBHHUK pazmepoM 199 x 991 knetok. Uepes cKOIbKO
y3710B (T.€. BEPIIUH KJIETOYEK) MpOoXOoAUT auaroHaib? CKOJbKO KJIETOK MepeceKaeT JuaroHallb 3TOro
npsamoyronbHuka? IlompoOyiTe aaTeh OTBET Ui MPOU3BOJILHOTO pa3Mepa NpPSIMOYTOJbHHUKA —
pasmepom M x N KIeTOK.



Ipumeuanue. Jluaronans nepecekaeT KIETKY, €CIIM OHa 3aX0IUT «BHYTPb)» 3TOM KIETKH, a HE MPOCTO
IIPOXOJUT YEPE3 BEPLIUHY.

Kanacc: >=6 (HO/)
Paznen: apudpmernka
6. 3agaya o pazmene

Kakue cyMMbI MOKHO YIUIATUTh MOHETaMH 10 3 u 5 pyOuneii? O6o0muienne: Kakue yuciia BRIPaKaloTCs
KoMOuHamen ax+by, rme a u b — JaHHbIE HATypajJbHbIE YHCIA, X U y — MPOU3BOJIbHBIC IIETIbIE
HEOTpULIATENbHbIE YUCIIA.

Kunace: >=6 (HOJ)
Paznen: apupmernka
7. Cryganble KBaApaThl
CxJigiHbIe Yncia — 3TO YMcia, KBaapaT KOTOPBIX OKAaHYMBAETCS HA ATO ke yucio. Hanpumep:
52=25; 62=36; 252 = 625.
«I1sThI0 MATH — IBAIATH NATHY, CIIECTHIO MIECTh — TPUANATH HIECThY.
HaﬁHHTC KaK MOKHO OOJIbIIIE CKJIaaHBbIX YHUCCII, HaﬁILHTe CcIIoco0 HaXO0XKJICHUA BCCX TaKUX YHUCCII.
Kaace: >=7
Pa3nen: apudmeruka, aaredpa

8. Mouck 4ncen ¢ 3agadHHbIM KONMIN4eCTBOM p.enmeneﬁ
EcTp TONBKO OJTHO YMCIIO, UMEIOLIEE POBHO OAWH AEJIUTENb, - 3TO €IWHMIA. POBHO n1Ba nenuTens
MMEIOT BCE MPOCThle yucia. POBHO Tpu NenuTeNns MMEIOT, Hampumep, uucia 4 u 9, sBIsSIOnIrecs
KBaJpaTaMH TPOCTHIX uucen. Bce nu 4ymcna, WMeIIHe POBHO TPH JIEIHUTENS, OONAJar0T 3TUM
cBoiictBoM? Kakum MokeT OBITh BHJ 4MCIa, UMEIOUIero poBHo 4 aenutens? 5 genurtenein? Jlns
JIAHHOTO HaTypalbHOTO yKcyia N onuiMTe Bce HaTypalibHbIE YKclia, uMeromue poBHO N genurenei.

Kaace: >=7 (ocHOBHasi TeopeMa apu¢pMeTHKH)
Paspen: apudgmernka

9. Paznoxenus apooeii

1 0,(142857), % —0,(285714), 3 —0,(a28571), ...
7 7 7

st yucna 1/7 pa3noxkeHne B IECATHYHYIO APOOb MEPUOINIHO M COCTOUT U3 IiecTu 1udp, a ais 2/7,
3/7, ..., 6/7 — u3 Tex ke mectu uudp B Apyrom nopsake (mposepbre!). A BoT mus yucna 1/13 u 2/13
HaOops! nu(p pasueie. Mccnenyiite pa3noskeHus 3TUX Yuces u uncen Buna 1/p, 2/p, ..., (p-1)/p, mis p
=17, 19, 41, 47 w npyruM NpocThIM YHCIaM, U pa3depuTech, Kakue ObIBAIOT IIUKJIBI.

Kuaace: >=8



Paznen: apudpmernxa
10. Ilepuoanyeckue NoCjae10BaATETbHOCTH
Haiinure nepuoabl mocie10BaTeIbHOCTE!:
1) an=n"(mod k),
2) bn =on (Mod K), rae @n — urcia Gubonayun.
Kaacc: >=9 (apudmeruxu ocratkoB, 6uHoM He0TOHA)
Paspnen: apudgmernka

11. Knaccudukanusi rpaguKoB Apo0OHO-KBAAPATHYHBIX (PYyHKIUIA

ax?+bx +c

PaCCMOTpI/IM q)YHKHI/IIO y = , TA€ B YUCJIUTCIIC 1 B 3HAMCHATCJIC — MHOI'OYJICHBI CTCIICHHU

2
dx” +ex +f
HC BBIIIIC BTOpOﬁ. KaKI/Ie THUIIBI Fpa(bI/IKOB MOFYT HOJ'Iy‘II/ITLCSI (PICCJ'ICI[yfIT@ KOJINYECCTBO Hyneﬁ,
BepTHKaJIBHBIX 1 HAKJIOHHBIX aCUMIITOT U T.II.)?

Kaace: >=8 (1po6Ho-KBagpaTH4YHbIe PYHKIINH)
Pa3znen: anredpa
12. CumMeTpHYeCKHE MHOTOYJIEHbI

CuMMeTpHYECKHE MHOTOWIEHBI — 3TO MHOTOYIEHBI OT JBYX II€PEMEHHBIX, KOTOPbIE OT 3aMEHbI OJJHOU
TIIEpEMEHHON Ha APYTYIO He u3MeHsoTcsa. Hampumep: X>+y2, X+y-Xy. MHOrowIeHs U =X + Y HV =
XY Ha3bIBAKOTCS YJIEMEHTAPHBIMA CHMMETPUUYECKMMHU MHOTOWICHAMH.

BepHo JIh, 4TO JIF000H CI/IMMeTpI/ILICCKI/Iﬁ MHOI'OYJICH MOXHO IMPEACTABUTH B BHUAC MHOI'OYJICHA OT
anemeHTapHbIX U 1 V? Kak 3To cnenath 6b1cTpo?

O0o0menne. [ToctaBpTe ¥ penInTe aHAJTOTMYHYIO 33434y JUIsl CAMMETPHUYECKOIO0 MHOTOUJIEHA OT TPEX
MEPEMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CUMMETPUYECKUX MHOTOUJIEHOB OT X, Y, Z?).

Kaacc: >=8 (MmaTtemaTuveckas MHAYKIUsA, 0MHOM Hb0TOHA)
Paznen: anreopa

13. MHOro4jieH ¢ 3aJaHHBIM HYJIEM

[ToctpoiiTe MHOTOUJIEH € HEeNbIMH KO3 (UIIMEeHTaMU, UMEIOIIUN HOJIb X = V2443 . Ilocrpoiite

MHOTrO4JI€EH HaUMEHBIIIEH CTENEeHH, 00JIafar0IH STHM CBONCTBOM.

O6o6menue. Ta xe 3a1ava Uit CyMMbI K KBaJIpaTHBIX KOPHEH M3 Pa3INYHBIX MPOCTBIX YHCEIL.
Kaace: >=8 (kBagpaTHble ypaBHEHHUSs, MPPALMOHAIBHOCTH)

Pasnen: anredpa

14. UppauuoHaabHbIe KOPHU



[Ipu kakux LeibIX a,b,¢ kopHu ypaBHeHus X*+ax?+bx+c=0 3amuceBaloTcs TOJLKO 4epe3
KBaJIpaTHUHbIC ppannoHansHocTH? (JlomyckaeTcs HECKOJIBKO 3HAKOB KBAAPATHOTO KOPHS — OJIUH B
JIPYTOM.)

Kaacc: >=8 (kBajgpaTHble ypaBHeHHSs, 3aMeHA NepeMeHHBIX)
Paznen: anredpa

15. KotnyecTBo pemieHunii

1. HUccnenyiite KOIMYECTBO KOpPHEH YypaBHEHUS x4 + pX2 +q=0 B 3aBucumoctu oOT

napameTpoB P u (. Hapucyiite Ha 1utockocTH napameTpoB (P, () 001acTH, COOTBETCTBYOIINE
ciydaro 4, 3, 2 ¥ T.1. KOpHEH.

2. Amanoruysas 3ajada Jjis KyOH4ecKoro MHOrodsieHa X° + px + g = 0.

3. Uccnenyiite KkommuecTBO KopHeil ypaHenus X*+ax?+bx+c=0 B 3aBUCMMOCTH OT

napameTtpoB @, b u . M300pa3ure cooTBeTCTBYMONIME 00IACTH B MPOCTPAHCTBE MapaMETPOB
(a,b,c).
Kaacc: >=8 (kBagpaTHble ypaBHeHHs, TeopeMa be3y)

Paznen: anreopa
16. Kak yBu1eTh CHMMETPHIO MHOTOYJIEHA?

VpaBuenne x(x+1)(x+2)(x+3)=1 nerko perraercs ¢ MOMOIILI0 3aMeHbI HEM3BECTHOM. J[i1st 3TOrO
JI0CTaTOYHO HIEPEMHOXKHUTh KpaitHue CKOOKH, IEPEMHOXKHUTh cpezHue CKOOKH:

(X2 + 3X)(X2 +3X + 2) =1 wu cuenats 3ameny t = X2 +3X. Opnako, ecnu cpa3y pacKpbITb BCE

CKOOKH, TO HETIOHATHO, KaK PEIIaTh MOJyUYeHHOE YpPaBHEHHE (KaK YBUICTh HY)KHYIO 3aMEHY ):

x* +6x3 +11x2 +6x-1=0.

TpeOyetcst uccnenoBarb, Kakas 0COOEHHOCTh JIEBOW YacTH ypaBHEHHUs MO3BOJISIET CIENaTh HYKHYIO
3aMeHy, KaKOW KJIacC YpPaBHEHHI MOXHO pelaTh MOJOOHBIM CIOCOOOM, Kak OMNpEeaeisTh s
MHOTOWIEHAa CTAaHJApTHOTO BUJA, MOKHO JIM HAaWTU €ro KOPHU COOTBETCTBYIOUIEH KBaJpaTUUHOU
3aMEHOM.

Kanace: >=8 (kBagpaTHble ypaBHeHMs1, 3aMeHA NepeMeHHOI)
Paznen: anreopa
17. UccienoBanue rpa)uKoB JIMHEHBIX PyHKIMIT HA muiockocTH napameTpos (K ; b)

PaccmoTpum koopauHatHyto miockocts (K;b). Kaxkmas npsimas Buma y=kx+b uzoOpaskaeTcst Ha 3TOH
TUTOCKOCTH B BHJe TOUKH. Ha koopauHatHo# miockoctu (K;b) mpoBeneno Tpu npsimble, npoxoasiiue
Yyepe3 oAHy Touky. Kaxmas Takas mpsiMasi n300pakaeT HEKOTOPOE CEMEHCTBO MPSIMBIX Ha TUIOCKOCTH
(x;y). Kak 5T cemeiicTBa MNpSIMBIX CBSI3aHbl MEXIY CO00WH? AHANOTMYHBIA BOIMPOC JUISL TPEX
napauIeIbHBIN TPSMBIX.

Kaacc: >=7 (quneiinas ¢pyHKuus)

Paznen: anredpa



18. /InopanToBo ypaBHeHue A.A. MapkoBa
PemmTh ypaBHEHHE B LETBIX YHCIAX: X+Y2+22=3Xyz.
Kaace: >=8 (kBagpaTHble ypaBHeHHs, TeopeMa Buera)
Pa3nen: anredpa, apupmernxa
19. Ilepuoanyeckasi NOC/Je10BATEIbHOCTH

ITocnenoBarensHOCTh &,,, =—a, —&,,; (80 =0,a1=1) sBusgerca nepuoxuyeckoil (mposepsre). [Ipu
kakux yuciax K u | mociaemoBarensHOoCTh A, =Ka, +1a,,; momyuaercs nepuoguueckoit? Kakoii

JUTMHBI MOXET OBITh MepHOA?
Kuaace: >=9
Paznen: anredpa

KonTpoubnas padora Ne 1

Bapuant Ne 1.

1. Ha nocke napucoBan MHOTOyroiabHUK. OTMETUIIN CepPEeIMHBI €T0 CTOPOH, a caM
MHOTOYTOJBHUK CTEpH. Kak BOCCTaHOBUTH MHOTOYTOJIBHHK 10 CepeIMHaM CTOPOH?
CKOJBKO pelleHui uMeeT 3a1ada’?

2. Ha ckonbko yacteil MOKHO pa30UTh MJIOCKOCTh N HpsiMbIMU? YKakuTe HauOosbliee U
HavMMeHbIee yucio yacteil. Kak nano pesarts?

Bapuant Ne 2.

1. Ha30BéM MHOIOYTOJIBHHMK pAGHOY20]IbHbIM, €CIM y HEro Bce yIibl paBHbl. Hampumep,
PaBHOYTOJIbHBIN YETBIPEXYTOJIBHUK — ATO MPSAMOYTOJBHUK. Y HEro PaBHBI MPOTHBOIIOJIOKHbBIE
CTOpPOHBI, JMAaroHaJIM paBHBl W JEIATCS TOYKOM IEepeceueHus momosaM U T.0. A Kakue
CBOICTBA €CTh y PaBHOYI'OJILHOTO W/eCcmiuyTONbHUKA?

2. Ha xneruaroii 6Gymare oOBenEH NpsSMOYrolbHUK pazMepoMm 3*4 kierku. CKOJIBKO Ha 3TOH
KapTHUHKE KBaApaToB? A CKOJIBKO MPSIMOYTOJBHUKOB? Te jke BOIPOCHI JUIsl MPSMOYTOJIbHUKA
pazmepamu n*m.

KonTpoabHast pabora Ne 2

Bapuant Ne 1.

1. imeeTcst HECKOJIBKO HACTOSIIIMX MOHET — BCE OJJHOTO Beca, U oJiHa (alibInBas — oHa jerde. Kakoe
HaMeHbIIIee UYHCJIO B3BENIMBAHWM Ha 4YalledHBIX Becax HOHa)I06I/ITC$I, YTOOBI OIIpCACIINTD
¢danbmuByo MoHeTy? Kak Hamo B3BemmnBath? CHauana pemute 3agady st 3, 9, 27 mouner. Ta xe
3ajjaya, ecin (ajbllMBas MOHETAa OTJIMYAEeTCA MO0 BECy OT HACTOSIIUX, HO HEU3BECTHO, B KaKYHO
CTOpOHY.



2. B urpe Hum urparot nBoe. ECTh HECKOIBKO Ky4deK ¢ KaMHSIMHU. 32 OAMH XOJ MOXKHO B3SITh JIFOOOE
KOJIMYECTBO KaMHEH, HO TOJIBKO U3 OAHOW Ky4YKH. BBIMIPBIBAET TOT UIPOK, KOTOPBIA BO3BMET KaMHU
nocienqHuM. TpebyeTcs pa3paboTaTh cTpaTeruio urpsl B Hum.

Bapuanr 2.

1. Mynapensl nomaid B IUIEH K JIOg0oedAaM. Y JIIOJIOEAOB €CTh TakoW oObrvail. IloitmMaHHBIX
IJICHHUKOB BBICTPAWBAIOT B KOJIOHHY W HAJCBAlOT UM Ha T'OJIOBBI KOJMAKW — KOMY OEJIbIid,
KOMY 4Y€pHbI — Hayraj. Kaxaplii MIIEHHUK BUJIHUT, KAKOTO LBETA KOJIIAKUA Y BCEX, KTO CTOUT
Mepell HUM, HO HE 3HAET, KAKOW KOJIMAaK y HEro caMoro M y BCEX, KTO CTOMT 3a HUM. Kaxpii
MJICHHUK, HAYWHAsl C TIOCJIEJIHET0, TOJDKEH CKa3aTh, KAKOTO I[BETA y HEro KOJmak (OCTaJIbHbIe
CIBIIIAT €ro OTBET). TexX, KTO OTBETHJI MPAaBWIbHO, — OTMYCKalOT. OCTaIbHBIX — ChEIAIOT.
Myapenpl 3HaIOT Mpo 00bIYail U MOTYT MEXAYy co0oil moroBoputhcs. Kak Myapemam cractu
nobosbine yenoBek? Kakoe Haubonbplliee YMUCIO YEIOBEK MOXHO CHACTH B CaMOM XYJIIEM
ciyyvae?

2. beckoneuHasi B 06€ CTOpOHBI IIOJI0CA KIJIETYATOW OyMaru COCTOUT U3 YEPHBIX U O€JIbIX KIETOK.

Kaxayro cekyHay KieTKa, IMEollas Y4eTHOE YHCII0 YEPHBIX COCeIeil, CTaHOBUTCS Oelo, a
HMMEIOIIAs HEYETHOE YHUCIIO YEPHBIX COCENIe — YepHOU. V3yunTh 3BOIIOLMIO Y30POB.

BOl'lpOCbl K 3a4eTy

1. Hayu4nble MeTO/BI B O0yYSCHHH MaTeMaTHKE: OTBIT, CpPaBHEHHE, 00001IeHIEe, a0CTparupoBaHue,
KOHKpeTHu3aIys. AHAJIN3 U CHHTE3 B 00YYCHUU MaTEMaTHKE.

2. Buapl yMO3aKiIOUeHHA: HHAYKIUS, ASTYKIHUS U aHAJIOTHS B 00Oy4eHUN MaTEMAaTHKe.

3. AKCHOMBI, TCOPEMBI H METOIMKA PaOOThI C HUMHU.

4. MHccnepoBatenbckue 3a7a4 B 00yU4eHUHN MaTeMaTuke. MeToinka paboThl C 3a1a4yamMu.

5. Meroasl perieHus ypaBHEHU U HEPABEHCTB C MOIYJISIMHU.

6. Meroap! perieHns 3a/1a4, COISPKAITIX MapaMETPBI.

7. Meronpl pelieHuss TeOMETPUUYECKUX 3a/1a4 MOBBIIIEHHOH CI0KHOCTH.

8. Mertoapl peneHus UCCIIEA0BATENLCKUX 3a]a4 TEOPHH YHCEIL.

9. Meroabl pelieHns UCCIeOBATENFCKUX 3aa4 alNreOphl.

10. Meronbl penieHns OTUMITHATHBIX 3a71ad.

11.  Opranu3zanus MNOUCKOBO-HUCCIIEIOBATENLCKOM I€ATETbHOCTH YUAIIXCS

12. CpaBHuTENbHAS XapaKTEPUCTHKA CUCTEM TPAJAUIIMOHHOTO U Pa3BUBAIOIIETO O0yICHHS
13. XapakrepucTuka npooIeMHOro 00ydIeHHs

14. OcHoBHBIE dTaMbl Y4€OHOTO UCCIIEIOBAHUS

15. Bujbl caMOCTOSATENBHBIX UCCIIE0BATEIBCKUX PAa0O0T yUalUXCs

16. OcHOBHBIE 3TaIbl HAYYHOTO MCCIIEIOBAHUS

17. TexHonoruu mpoBeIEHUS UCCIIEI0OBATEIHLCKONU PAaOOTHI

18. Meronuka mogdopa UcCIe0BaTENbCKUX 3a/1a4 B 5-7KII.

19. Meronuka mogoopa HCCieI0BaTeIbCKUX 3a/1a4 B 8-9KI.

20. Meroauka mogdopa uccieaoBarensekux 3aaad B 10-1 1k



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bun xonrpoms KounTtponupyembie pasznensl Komrmerenium,
o\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Tema 1- Tema 10 YK-6, I1K-2

KOHTp.paboTa(mpos
€pKa U OLICHKA)

2 Teopernueckuit Tema 4 YK-6, IIK-2

TECT

3 CaMOCTOATEIILHOE Tema 1- Tema 10 YK-6, TIK-2

pernieHue
MIPaKTUYECKUX

3aJaHuN
(aynuTopHast)

5 3auér B Tema 1- Tema 10 YK-6, [1IK-2

6 cemecTpe

7. YueOHO-MeTOAMYECKOe W  MaTepHAIbHO-TeXHMYecKoe o0ecrneyeHHe JUCHUILUIMHBI
(MoayJisi) McciieqoBaTeIbCKHE 32/1a44 B IIKOJIBbHOM MaTeMaTHKe
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTyphl, HEOOXOTUMOW IJIi OCBOCHMS

JAUCIMITIIMHBI (MOI[YJ'IH) HCCeI0BaTeIbCKUE 3aJaUl B IKOJbHOM MaTEMaTHKE.

K ocHoBHOI1 (00s13aTenbHOI) JUTEpaType OTHOCITCS Y4YEOHMKH, ydeOHbIe MMocoOus, ydeOHO-
METO/JMYecKasi JIuTepaTypa W MOHOrpaduu, H3YYEHHE KOTOPBIX SBISETCS OOA3aTEIbHBIM IS
OBJIQJICHHS 3HAHUSIMU B MOJHOM OOBEME IO JUCIUIUIMHE B COOTBETCTBUU C JaHHOUM mporpammoit. K
OCHOBHOIM, Mpexke Bcero, OTHOCUTCS JUTeparypa, uMeromas rpud MuHuctepcTBa 0OpazoBaHus U
Hayku Poccuiickoit @enepanuu uiu Y4eOHO-METOIUYECKOTO OOBEIWHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BaHUIO B Y4eOHOM mpoliecce. B crrcke OCHOBHOM TUTEepaTyphl YKa3bIBaeTCs He
Oojyee MATH UCTOYHUKOB, MMEIOMIMXCS B JOCTAaTOYHOM KonudecTBe B (oHae Oubmmuortexu. Ecnu
JIOCTYIIHA SJIEKTPOHHAs BEPCHS YUYEeOHWKOB, YUEOHBIX TOCOOMH W T.H., CIEAyeT yKa3aTh ISl HHUX
PEXHUM JIOCTyTIA.

K nononmHuTenbHOM OTHOCHTCS JWTEpaTypa, peKoMeHayemas OakandaBpaM, Marucrpam JJis
CaMOCTOSITENIbHOTO HW3YYEHHs MpPU BBIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI HayyHO-
UCCIIE/IOBATEeIbCKOW paboThl, NpU HanmucaHuM pedeparoB, s MOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATUSAM, JTAOOpaTOpHBIM paboTaM M JAPYTUM Y4YEeOHBIM 3aHATHSAM, a TaKXKe I
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 110 JAHHOM TUCHUIUINHE.



Bce

HCTOYHUKH B OCHOBHOH n ,Z[OHOJ'IHPITCJ'II)HOﬁ JUTEpATYpE  HAIOTCA C ITOJIHBIMH

6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIIMCaHUAMHU B COOTBCTCTBHU C pOCCI/II\/'ICKI/IM HUJIN 3alagHbIM CTaHAapTaMUu

oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:

Jlureparypa

1. B.W. Apnonbn «3amaun ansa gereid or S5 mo 15 ner». M., MIUTHMO, 2004. «A enyboxo

Y0excoén, umo sma Kyibmypa <mbluilenus™> 0olee 6ce20 60CNUMbBIBAEMC DPAHHUM
CAMOCMOAMENLHbIM — PA3MbIULIEHUeM O NPOCMbIX, HO He JIe2KUX B80npocax, 6pooe
npueedennvix  Hudicey. HecMOTps Ha  «IeTCKoe» Ha3BaHHMe, Opomropa BecbMa
cojlep)KaTeibHa U MaTeMaTUYEeCKU, U MeToandecku. B wactHoctH, 3amaun NN 33, 35, 41,
45, 46, 47-49, 55 naroT XOpOIIUE TEMBI JIJIsl UCCIICOBAHHUS .

H.b. Bacunbes, B.JI. I'yreamaxep, XK.M. Pa66ot, A.JI. Toom. «3aouHbie MaTeMaTU4eCKUe
onmuMmnuaas». M., Hayka, 1986. «3a pasposnennvimu axmamu mvl cmapanucs yguoens
KOHMYPbl  BANCHLIX MAMEMAMUYECKUX HNOHAMUL U KOHCMPYKYUll, NOKA3amb, YmMo
0000Wenue CPABHUMENbHO HECH0NHCHLIX 3a0ay UHO020d 6bIBOOUM HA NepeOHUll Kpat
Mamemamuxuy. B KHUTe MHOTO MHTEPECHBIX U COJIEPKATEIbHBIX 3a7]a4 U UX 00CYXKICHUS,
00001IeHuS, CBS3H C APYTHMH 33a4aMH.

b.P. ®penkun (cocrt.). Jletnue kondepenunn TypHupa ropooB. M30panHbie MaTepUaIbl.
B, 1. M., MIITHMO, 2009. «... nodpobno paccmompen pso 3a0au, npediodiCeHHbX Ha
Jlemnux xongepenyusax mexcoynapoonozo TypHupa 20po0os, 20e 00apénHble UKONbHUKU
U3 PA3HBIX CMPAH NPUOOWATOMCA K UCCTe008AMENLCKOU pabome 8 001acmu Mamemamuxu.
Ilpusedenvl pewienus 3adau, ux ob6obujenUs, oceeweHvl cmedchuvle sonpocel. Temamuka
U30AaHUS CBA3AHA C PASTUYHBIMU 00IACMAMU COBPEMEHHOU MAMEMAMUKU.»

CK. Jlango «Jlekuuu o mnpousBomsumx ¢yHkuuax». M, MIIHMO, 2004. «Vnop &
UBIOJNCEHUU COeNaH He Ha o0wWux meopusx, a Ha Apkux npumepaxy. KHHra coaeput
MHOTO KPacCHBBIX M JIOCTYITHBIX IIKOJbHUKAM 337a4 MEePEUUCIUTEIILHOW KOMOWHATOPUKHU
(uucna Karanana, yncna Jluka, nuarpammsel FOHra u 1.1.).

A K. 3Bonkun «Mansimu u Maremarukay. M., MITHMO-MHNOO, 2006. IlpexpacHas
KHHTa 00 OIBITE MAaTEMaTHYECKOTO KPY>KKa JIJIS IOMIKOIBLHUKOB, <Yyum He Mamemamuxe, d
00pa3zy HCUHU».

. Ilota. MatemMaTtnueckoe OTKpbITHE. PemeHne 3amad: OCHOBHBIE IOHATHS, U3YUYEHHUE U
npenonaBanue. M., Hayka, 1976. YPCC, 2009. «O6yuenue mamemamuxe OOIHCHO
npeodycmMampusams 03HAKOMIEHUE YH4auuxcs (pazymeemcs, 8 0ONYCMUMbIX Npeoeiax) co
gcemu cmopounamu mamemamuyeckou oeimenvHocmu. OcobeHHO 8adiCHO, 4moObl OHO
OMKPBIBANIO 00pO2Y K CAMOCMOSAMENbHOU meopueckou pabome...» DopMyIHpYyIOTCS
o0muye ToAXOoABl K PEIICHWIO 3a1ad, OOCYXKIaeTcs, KaKue 3aJaqdl XOpPOIIW s
MCCJIEI0BAHMS, IPUBOJIUTCS MHOXKECTBO MPUMEPOB.

J. Tloita. MaTtemaTuka u mpaBaonoAo0HbIe paccyxaenus. M., m3a-so Muoctp. Jlut, 1957.
YPCC, 2009. «byoem yuumscs 0oxazviéams, HO 6y0eM YYuUmvbCs maxice 002a0bl8amvcs.»
Ha Oonbpmiom wumciie NpuMEpOB JAEMOHCTPUPYIOTCS OCHOBHBIE TPHUEMBI JOTAIKH —
UHAYKOHS U aHanorus. Matemartuka B 3amadax. COOpPHUK MaTepHalioB BBIC3IHBIX IIKOI
KoMaH bl MockBbl Ha Bcepoccuiickyto maremarndeckyro onumnuany. / [lom pemaxiumeit
A.A. 3acnasckoro u ap. M., MITHMO, 2009. «...ocrHo8y mamemamuuecko2o 00pazosanus
CUTbHO20 YYEHUKA OOIHCHO COCMABIAMb peuleHue U 00CyxicoeHue 3aday, 6 npoyecce
pabomul HAO KOMOPBIMU OH 3HAKOMUMCA C 6ANCHHIMU MAMEMAMUYECKUMU UOesMU U
meopusmu». MHoOTHE 3amadyd COOpHHMKA MOJXKHO TIPEBPATUTh B XOPOIIHWE TEMBI IS
UCCIIEIOBaHMUSI.



8. C.A. I'enxkun u ap. Jlenmnrpamckue matematuyeckue Kpyxkku. Kupo, ACA. 1994.
3ameuaTenbHas KHHUTA, COAepXKAaIas KpOMe MPOUYEero NoJ00PKY HCCIeT0BaTENbCKUX 3a/1a4,
«Cymv KOMOPBIX COCMOUmM 8 NOCIe008aAMENbHOM DeUuleHUU YenouKu HempyoOHblX NemMM,
CKAAOBIBAIOUUXCSL 8 OOKAZAMENbCMBO 0080JIbHO MpYyoHou meopemwvl» (cc. 221-223). Cm.
Takxke cc. 236-239, rue onucaH MaTeMaTHYECKU ayKIMOH — COPEBHOBAHHUE IO 3ajJlayaM,
JTOTTY CKAIOIIM MTOCTENEHHOE JIOCTUKEHUE TIEIIH.

9. JI.D. llInons, A.H. Crubnes, H.M. HerpycoBa «CrcremMa OTKPBITHIX 3aJ1a4 110 T€OMETPHH.
7 knacc. 8 kimacc.» M., Uucteie nmpyabi, 2009 (http://sch-int.ru/intel/index.php/kafmatem).
[IpakTuecku Bechb Kypc TeoMeTpuu 7-8 Kilacca M3JIOKEH B BHJAE OTKPBITHIX 3ajad,
JOITYCKAIOIINX B O0OYYCHHUH JIEMEHTHI HCCIIEI0BaHUS.

7.2. IuTepHeT-pecypcebl

http://www.lib.mexmat.ru - DiekTponHas 6uOIMOTEKa MEXaHUKO-MAaTEMAaTHYECKOTO (haKyIbTeTa
MOCKOBCKOT'0 rOCYapCTBEHHOTO YHHBEPCUTETA

http://www.mathnet.ru/ - OO6mepoccuiickuii mMaremarnyeckuii mopran Math-Net.Ru — 310
COBpeMeHHasi MH()OPMAIMOHHAS CHCTEMa, MPEIOCTAaBISIIONIAs POCCHICKAM M 3apyOe:KHBIM
MaTeMaTHKaM Pa3JIHYHbIe BO3MOXHOCTH B MOMCKE HH(OpMAIMH O MaTEeMaTHYECKOW KU3HU B
Poccun.

http://www.benran.ru/ - bBubnuoteka o ecrecTBeHHbIM HaykaMm Poccuiickoii Akagemun Hayk.

7.3. IIporpamMmMHoe o0ecieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHYECKOe o0ecrneyeHne

B opranmzammm ydyeGHOro mporecca HEOOXOAWMBIMU SIBIISIFOTCS CPEACTBA, OOECIeUMBAIOIINE
ayJIMOBU3YAJIbHOE BOCIpPHATHE y4eOHOro Martepuana ( CICHHUATM3HPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyaoBaHue):

1. locka u men (unu 60j1ee COBpeMeHHbIe aHAIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMETUHHBIC TEXHOIOTHU

3.MUKpOGOH ¥ COOTBETCTBYIOLIUE YCTAHOBKU (IJi1 paboOThl B OONBIIUX ayJUTOPHSIX C
MHOTOYHCIICHHBIMU TPYIIIIaMHU CTYJCHTOB)


http://sch-int.ru/intel/index.php/kafmatem)
http://www.lib.mexmat.ru/
http://www.mathnet.ru/
http://www.benran.ru/

Pabouas nporpamma aucuurinHsl McciienoBatenbeKkue 3a1a4M B IIKOJIBHOM Kypce MaTeMaTHKH
coctaBiieHa B cooTBeTcTBUH ¢ TpeboBanmsimu ®I'OC BO no HanpaBienuto moarotoBku 44.03.05

MNMeparornyeckoe o6pasoBaHue (¢ ABymMsA npocmunamm noarotosku) «MaTtemaTukar.
«UHcopmaTukar

Mporpammy cocrtasuna:
HoueHT «kadeapbl «MaTtemaTuyeckmn aHanns» Andorauvesa M.M.

[Iporpamma ogo0pena Ha 3acenanuu kadeapel «MareMaTndecKuil aHaIn3
ITpotokon Ne6 ot «27» deppans 2025t

[IporpamMma onobpena YueOHO-METOINUYECKHM COBETOM (hPHU3UKO-
MaTeMaTHYECKOTo (aKyIbTeTa
[Ipotokon Ne 7 ot «13» mapta 2025 r.



IIpunoxenne Nel

1. IlepeyeHp KOMIETeHIM, ¢ YKa3aHHeM 3TANOB MX (POPMHPOBAHHUS B Ipolecce

OCBOCHHS 00pa30BaTeJbHOI IPOrPaMMBI.

IIpy oOCBOEHMHM JMCUUILIMHBI

(MOIynisl) KOMIIETEHIIMH, 3aKpeIICHHbIE 3a HEW,

peanu3yiorcss 1Mo TemMaM (pas3fenaMm) JTUCHUILIMHBI (MOJIYJis), B ONPEIEICHHON CTEeneH!

(IOJTHOCTBIO UM B OTOBOPEHHOM YaCTH) M Ha OIPEICIICHHOM dTare

MaTEMaTUUCCKNU KOPPECKTHO
CTaBUThb
C€CTCCTBCHHOHAYYHBIC
3aJla4yH, 3HAaHUEC ITIOCTAaHOBOK
KIIaCCUYCCKHX 3aaad
MaTEMaTUuKNU

Tabmunal.
Kon HaumeHnoBanue WNHaukaTop 1OCTUKEHUSI KOMIIETEHIUN
KOMIIETEH- KOMITETEHIIHT (3aKpeTIeHHBIH 3a TUCIUTUTHHON)
12071
YK-6 Cnoco6en ynpasisite cBouM | YK-6.1. Mcnonbs3yer HHCTpYMEHTHI U METOBI
BpEMEHEM, YIPaBJICHUS BPEMEHEM IIPU BBINOJHEHUN KOHKPETHBIX
BBICTpPaNBaTh U 3a/1a4, POEKTOB, PU JJOCTUKEHUH [IOCTABJICHHBIX LIEJIEeH;
peanu3oBbIBaTh TpaekToputo | YK-6.2. Onpenensier npuopuTeTsl COOCTBEHHOM
CaMOpa3BUTHUS HA OCHOBE JeSATETbHOCTH, TIMYHOCTHOTO PA3BUTHS U
MPUHIMIIOB 00pa3oBaHus B | MpodeccruoHaIbHOTO POCTa;
TEUYECHHUE BCEU KU3HU YK-6.3. OnienuBaet TpeOOBaHUS PhIHKA TPYAA U
PEIOKEHHS 00pa30BaTENbHBIX YCIYT JUIS
BBICTPAUBAHUS TPACKTOPHH COOCTBEHHOTO
po(hecCHOHATBLHOTO POCTa;
YK - 6.4. Ctpout npodecCHOHAIBHYIO Kapbepy
U OIIpeNIeNsIeT CTPATEruio NPo(eccuOHAIbLHOTO Pa3BUTHSL.
[1K-2 CriocoOHOCTE [TK-2.1: 3HaeT crmoco0bl Onpe/IeICHHs BUIOB U THIIOB

poeCCHOHATIBFHBIX 33/1a4, CTPYKTYPUPOBAHHS 3a/1a4
Pa3IMYHBIX TPYIIIL.

[1K-2.2: Beibupaer Hanbosee 3pHeKTHBHBIE METO/IBI
peLIeHHs] OCHOBHBIX TUIIOB 33/1a4, BCTPEYAIOLINXCS B
MaTeMaTukKe.

[TIK-2.3: O6nagaer cucTeMaTH3UPOBAHHBIMU TEOPETHIECKMMHU

U [MPAKTHUYCCKUM 3HAHUSAMMH.

2. Onucanue Noka3arejieid  KpUTepreB OLIEHUBAHUA KOMIIETEHIMIi HA PA3JIMYHBIX

dTanax ux (l)OpMHpOBaHI/IH, ONMMCaHHE IKAJ OHCHUBAHUA

ConocraBjieHMe HIKAJ OLeHUBAHUSA

Tab6muna 2.




4-6ammpHas | OTaMYHO Xopo1io Y nosnersopurensHo | HeynosieTBopuTensHO
IKaza (moBBIIICHHBIN | (0a30BBIN (TToporoBbIit (ypoBeHb HE
(YpoBeHb YPOBEHbB) YPOBEHB) YPOBEHbD) copMupoBaH)
OCBOCHWSI)
100- 91-100 81-90 61-80 0-60
HannbHas
wkana
BuHapHa 3auTeHo He 3aureno
S lWKana
Tabauma 3.

OIIeHHBaHI/Ie OTBE€TA Ha BOIIPOCHI 110 TEMaM JIJIf YCTHOI'0 OIIpoca

4-6annpHas mKana (ypoBeHb
OCBOCHMS)

IToxa3zarenu

Kpurepuu

OTnyHO (TOBBILICHHBIT
YPOBEHbB)

Xopoo (0a30BbIi YPOBEHb)

Y I0BIETBOPUTENIBHO
(MOpOroBBIi YPOBEHB)

- IlonHoTa M3MOKEHUS
TEOPETUYECKOI0 MaTepHaa;
- [IpaBunibHOCTD W/MIH
apryMEHTHPOBAHHOCTb
U3JI0XKEHUS
(mocnenoBaTeIbHOCTh
JIeHCTBUN ),

- CaMOCTOATENBHOCTh
OTBETA;

- KyneTypa peun.

CryneHToM J1aH NOJIHBIH, B
JIOTUYECKON
H0CJIEI0BATENBHOCTH
pa3BEpPHYTHIN OTBET Ha
MOCTaBIICHHBIN BOMPOC, T/Ie
OH MPOJEMOHCTPHPOBAI
3HAHUSA MIPEeIMETa B MTOJIHOM
o0Bbeme yueOHOM
IPOrpaMMBbl, I0CTaTOYHO
rI1yOOKO OCMBICITMBAET
TUCITUTUTAHY, TIPUBOTUT
COOCTBEHHBIE IPUMEPBHI 110
npoOiemaTuke
MIOCTaBJIEHHOT'O BOIpOCa

CrynenTom nan
pa3BepHYTHIN OTBET Ha
IIOCTaBJIEHHBII BOIIPOC,
MPUBOIUT MIPUMEPHI, B
OTBETE MPUCYTCTBYET
CBOOO/THOE BJIa/ICHUC
MOHOJIOTHYECKOM peUbto,
JIOTUYHOCTh U
MTOCJIeTI0BATEIILHOCTD
otBeTa. OgHAKO
JIOTTYCKAeTCsl HETOYHOCThH B
OTBETE.

CTyneHToM J1aH OTBET,
CBUJIETENHCTBYIOIIHI B
OCHOBHOM O 3HAaHUU
MPOIECCOB N3y4aeMOM
JUCITUTUIAHBI,
OTJIMYAIOIIHICS
HEJIOCTAaTOYHOM ITyOuHOU 1
ITOJTHOTOM PaCKpBITUS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,




HEJIOCTATOYHBIM YMEHHUEM
JlaBaTh apryMEHTUPOBaHHbIE
OTBETHI U IPUBOUTH
IIPUMEPBI, HEIOCTATOYHO

HeynosnerBopuresnsHo
(ypoBeHb He chopMHpPOBaH)

CBOOOIHEIM BIIaJEHUEM
MOHOJIOTHYECKOM PeYbIo,
JOTUYHOCTBIO U
[IOCJIEA0BATEILHOCTEIO
OTBETA.

CTyneHToM J1aH OTBET,
KOTOPBINA COJEPKUT Pl
CEpbE3HBIX HETOYHOCTEH,
00HaPY>KUBAIOIITHHA
HE3HaHUE MPOLIECCOB
U3y4aeMoil IpeIMETHOM
00JacTH, OTIIMYAIOIIUHCS
HerayOOKHUM pacKpbITHEM
TEMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHUEM J1aBaTh
apryMeHTHPOBAHHBIE
OTBETHI, C1a0bIM BIIaICHUEM
MOHOJIOTHYECKOW PEYbIo,
OTCYTCTBHEM JIOTUYHOCTHU U
H0CJIEI0BATENbHOCTH.
CrtynaeHt He criocoOeH
OTBETUTH Ha BOIIPOCHI AAKE
IIPH TONOJTHUTENBHBIX
HaBOJSIIIUX BOIPOCaxX
npernoaaBaTers.

Tab6muna 4.

OuenuBaHue NOAToTOBKH pedepaToB

4-6ayuipHas 1mKana (ypoBeHb
OCBOCHHS)

Ilokazarenn

Kpurepun

OT1nryHO (TTOBBIIIEHHBIH
YpOBEHbB)

- [TonHOTa M3MMOXKEHUS
TEOPETUIECKOTO MaTepuara,
- [IpaBUIBHOCTH W/UITH
apryMEHTHPOBAaHHOCTh
H3JI0XKCHUS
(TocnenoBaTeIbHOCTh
JIeHCTBU);

- CaMOCTOSITEITEHOCTE
OTBETA;

- Kynberypa peun.

BbINOMHEHbI BCe TpeboBaHus
K HanMcaHuo 1 3awuTe
pedepaTa: ob6o3Ha4eHa
npobnema n obocHoBaHa eé
aKTyanbHOCTb, caenaH
KpaTKui aHanu3 pasnunyHbiX
TOYEeK 3peHns Ha
paccmaTpvBaemMyto
npobnemy 1 NornM4yHo
n3noxeHa cobCcTBeHHas
nosnuusi, chopmMynmMpoBaHbl
BbIBOAbl, TEMa pacKpbITa
MONHOCTbLIO, BblAepXKaH
OOBEM,

cobntoaeHbl TpeboBaHNSA K




BHeLUHEeMY 0hOpMIIEHMIO,
[AaHbl NpaBuIbHbIE OTBETHI HA
[AOMONHUTENbHbIE BOMPOCHI

Xoporio (6a30BbIil YPOBEHB)

VY 10BIETBOPUTEIHHO
(moporoBbIii ypOBEHbB)

OCHOBHbIE TpeboBaHusA K
pedepaty 1 ero sawmre
BbINOSHEHbI, HO NPY 3TOM
aonyLieHbl Hefo4éThl. B
YaCTHOCTU, UMEIOTCSH
HETOYHOCTU B U3MOXEHUN
MaTepwana; oTCyTCTByeT
nornyeckasi
nocrnegoBaTernbHOCTb B
CYXXOEHUSIX; HE BblaepKaH
00bEM pedepaTa; umetoTcs
ynyuieHns B opopmMneHnm; Ha
AO0NOSHUTENbHbIE BOMPOCHI
npwv 3awmTe gaHbl HENOMHbIe
OTBETHI

HeynosnerBoputensHO
(ypoBeHb HE CPOPMHUPOBAH)

UMeTCH CyLeCTBEHHbIE
OTCTYynneHus ot TpeboBaHui
K

pedepupoBaHuto. B
YaCTHOCTU:

Tema ocBelleHa NuLlb
YaCTMYHO; JONYLLEHbI
dakTu4eckmne onobKn B
cogepxaHuu pecbepara unm
npu oTBETE Ha
OOMONHUTENbHbIE BOMPOCHI;
BO

BpeMs 3aLUnTbl OTCYTCTBYET
BbIBO[,

Tema pedrepara He packpbITa,
obHapyxvBaeTcs
CyLLECTBEHHOE HenoHMMaHue
npobnemsl

Tabmuma 5.

OuneHuBaHue OTBETA HA 3a4eTe

Onenka | XapakTepucTuka TpeOOBaHHI K pe3ysibTaTaM aTTecTaluu B GopMe 3aueTa




«3a4TeHO» Teopernueckoe copepkaHue Kypca OCBOCHO TIOJHOCTRIO 0e3 TPOOEIIOB WK B
1IEJIOM, WJIH OOJIBIICH YaCThI0, HEOOXOUMBIC TPAKTHUCCKHUE HABBIKH PA0OTHI C
OCBOEHHBIM MaTepHaaoM C(HOPMHUPOBAHBI WIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIITMHCTBO MPEyCMOTPEHHBIX pabouell mporpaMMon y4eOHbIX
3aJlaHui BBIIOJTHEHBI, OT/ICTBHBIC U3 BBHITIOJTHEHHBIX 33/IaHUN COJIePIKAT
OILINOKH.

«He 3aureno» | Teoperndeckoe coaepxKaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIMMbIE HABBIKH
paboThl HE CHOPMUPOBAHEI KM CHOPMUPOBAHEI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueit yueOHOM mporpaMMoii 3a1laHui He
BBITIOJTHEHO JINOO BBIMOIHEHO € TPYObIMH OIIMOKaMH, KA4eCTBO UX

BBIITOJIHEHU S OLICHEHO YHCIIOM 6ann013, OIU3KUM K MHUHUMYMY.

Matepuasbl 1151 IPOBeAeHUS TEKYIIEro U POMEeKYTOYHOr0 KOHTPOJISI 3HAHMIA CTY/1eHTOB
3ajanus AJ151 MCCJIeI0BATEIbCKUX JOMAITHUX PadoT

1. 3ameuaTeabHbIE YUCJIA

Ha3oBeM HaTypanbHOE 4YHCIIO «3aMeyaTelbHbIM», €CIM OHO CaMO€ MaJIEHbKOE CpeAM BCeX
HaTypaJbHBIX YUCENl ¢ Takoi ke cymmoin nudp. Hampumep, uucno 1 3ameuaTensHoe, OTOMY
YTO OHO camoe MalieHbkoe u3 uyucen 1, 10, 100, 1000 m Ttak manmee. 1 — 3TO mepBoe
3aMmeuaTesibHoe uncio. Haliaure BTopoe 3ameuatenibHOe ynciao. ONMUIIMTE BCE YUCIIA, Y KOTOPBIX
cymma 1ugp takas xe. To ke g Tperbero, aecsitoro, 2010-ro 3aMmevareabHOro Yyucia.

Haiinure camoe 6osbioe ABy3Ha4HOE 3aMeydaTtesibHoe uncio. Kakoit y Hero Homep?
Kaacc: >=1, <=6
Paszpnen: apupmernxa
2. IIpSIMOYTOIbHUKH € 32/1aHHOM IJ10IHAbI0

Ha xnerwaroif Oymare HapucyiiTe Bce NpSIMOYTOJIBHUKH, Y KOTOPBIX IUIOIIAJ L paBHa 24
kierkaM. (CTOpOHBI JOJDKHBI MATH MO TpaHUIaM KieTok.) CKOJbKO TMOJXY4YHMTCS TaKuX
PSMOYTOJILHUKOB?

Jlnst kakux IUTomaneid ObIBaeT TOJBKO OAWH TPSIMOYToJdbHUK? [l Kakux — JBa pPa3HBIX
npsiMoyrosnbHuka? Tpu pasHbiX npsimoyrojibHuka? Kak 3aBUCUT KOJMYECTBO BAPUAHTOB OT
iomnaau’?

Haitagute 3 Bcex MpSAMOYrOJIbHUKOB C OJWHAKOBOM ILJIONIAIbI0 TOT, Y KOTOPOTO MEPUMETP
HaUMEHBIIIHA.

Kaace: >=3 (miomaab, nepumerp), <=5 (IpocThie U COCTABHBIE YU CJIA)
Paznen: apudmeruxa, reomeTpus

3. Pazjioxkenue unciaa



Uucno 15 MOXHO TpeMs crmocobamMu TpPEICTaBUTh B BUIE CYMMBI IIOCIEIOBATEIbHBIX
HaTypaJbHBIX yncen: 15=7+8=4+5+6=1+2+3+4+ 5. A CKOJIbKO TaKUX CIIOCOOOB JJIsA
gucna 115? Kak HaliTH KOJTMYECTBO CIIOCOOOB JIJIsl TPOM3BOJIBLHOTO YKciia?

Kunace: >=5 (meanresn)
Pazngen: apudgmeruka
4. CynepkomMnsrorep

CyIepKkOMITBIOTEP YMEET BBIMOJHATH TOJIBKO OFHY OIEpallMiO- OMEpPaldi0 CMEUIMBAHUS ABYX
qucell: W3 YHCell m, N KOMIBIOTEp MoiydaeT umcio (m-+n) /2. Ecnim m+n — HeueTHOE, TO
KOMITbIOTEp 3aBHcaeT. Bece momyueHHble ynciia xpansaTcs B naMatu. [lycTs HaM JaHbl TpU YKCIa,



OJIHO M3 KOTOPBIX HOJIb, & JIBa IpPYrMe HaTypajbHble U HE paBHBI APYr Ipyry. s xakux
4KCeJl M U N Ha CYNIEPKOMIIBIOTEPE MOKHO TOJIYYUTh CIUHULLY?

Kaacce: >=6 (HO)
Paszpnen: apupmernka
5. /IluaroHaju npsiMoyroJibHUKOB

Ha nucre Oymarm B KJIETOUKY OOBEIM MPSAMOYTOJbHUK pazmepoM 199 x 991 knerok. Yepes
CKOJIBKO Y3JIOB (T.e. BEPIIMH KJIETOYEK) MPOXOMUT auaroHayib? CKOJBKO KJIETOK IepeceKaeT
IuaroHalib 3Toro mnpsmoyronbHuka? IlompoOyiiTe naTe OTBET Ui MPOM3BOJIBHOTO pa3Mepa
IpsAMOYTOJIbHUKA — pasMepoM M x N KieTok.

IIpumeuanue. JlnaroHanb mepecekaeT KIETKY, €CIM OHA 3aXOJUT «BHYTPb» 3TOM KIIETKHU, a HE
IIPOCTO MPOXOJUT YEPE3 BEPILLIUHY.

Kunacc: >=6 (HO/)
Paspnen: apupmernxa
6. 3amaua o pa3meHne

Kakne cymMMBbl MOXHO yIJIaTUTh MOHeTaMH 1o 3 u 5 py6neit? OOoOmeHue: Kakue dYucia
BBIp)XAIOTCS KOMOMHanmed ax+by, rae a m b — JaHHBIE HATypalbHBIE YHCIA, X U Y —
MIPOM3BOJIBHBIC LIEJIbIE HEOTPHUIIATEIIbHBIC YHCIIA.

Kuaace: >=6 (HOM)
Paszpnen: apupmernka

7. CkaaaHble KBAAPaThI

CKJ'IQ)IHI)IC qHucjia — 3TO YHucCJia, KBaI[paT KOTOpBIX OKAQHYMUBACTCA HA 3TO K€ YUCIIO. HaHpHMep:
52=25; 62=36; 252 = 625.
«I9TBI0 IATH — ABaalaTh NATH», KIISCCThIO IIECTDh — TpUAUATb HIECTH».

Halignte Kak MOKHO OOJIBIIE CKIaAHBIX YMCENT;, HAMIUTE CIOCO0 HAXOXKIEHUS BCEX TAKUX
YHCel.

Kaace: >=7
Pa3znen: apudmeruka, aaredpa

8. Mouck uucen c 3afAaHHbLIM KONMTIUYEeCTBOM AEﬂHTeﬂeﬁ
EcTb TONBKO 0IHO YMCIIO, UMEIOIIIEE POBHO OJIMH JACIUTEND, - 3TO eAuHuLa. POBHO N1Ba nenuTens
HMMEIOT BCE MPOCThIe unciaa. POBHO Tpu nenuTesns UMEIOT, HarpuMep, yucia 4 u 9, sapistouuecs
KBaJIpaTaMH MPOCTHIX yucell. Bce nu 4mcna, UMEIone poBHO TPHU JENUTENs], 001alal0T 3TUM
cBoiicTBoM? Kakum MOKeT OBITH BUJ] YHMCIIa, UMEIOIEro poBHO 4 nenurtens? 5 nenureneit? Jlns
JAHHOTO HaTypajbHOro uuciaa N onumure Bce HaTypajbHble 4Kcla, uUMeromue poBHO N
TIEJTATEIIEH.



Kaacc: >=7 (ocHOBHasi TeopeMa apu(pMeTUKH)
Pazngen: apudmeruka

9. Pazyio:keHus apodeii

L 0,(142857), % 0,(285714), > =0 (428571 ...

7 7 7

Jis yucna 1/7 paznokeHue B ASCITHUHYIO APOOb MEPUOTUIHO U COCTOUT M3 MIeCTH 1Udp, a s
2/7,3/7, ..., 6/7T — u3 Tex xe mectu Udp B ApyroM nopsiake (mposepbTe!). A BOT AJisl 4ucia
1/13 u 2/13 nabopsr mudp paszusie. Mccnenyiite pa3noskeHus 3THX Yucell U yucen sunaa 1/p, 2/p,
vees (p-D/p, mnst p = 17, 19, 41, 47 u npyruM npoCThIM YKCIIaM, U pa30epuTech, Kakue ObIBAIOT
IIUKJTBI.

Kaace: >=8
Paznen: apudpmeruxa
10. [epuoanyecKue MOCJA€I0BATEILHOCTH

Hatimute neproibl mociaea0BaTeIbHOCTEM:

1) an=n"(mod k),

2) bn =on (Mod k), rue @n — uncna @uboHaqyH.
Kaacc: >=9 (apudmeTnxu ocratkoB, ouHoM HbroToHa)
Paznen: apudpmeruxa

11. Knaccudukanus rpagukoB 1poOHO-KBAAPATHYHBIX QyHKIMIA

ax? +bx +c

PaCCMOTpI/IM q)yHKI_II/IIO y= dz—f, rac B YUCIUTCIIC U B 3HAMCHATCJIC — MHOI'OYJICHBI
Xc+ex+

CTEIeHH He BbIle BTOpoil. Kakue TuIbl rpagikoB MOTYT MOJIY4UThCS (UCCIETyHTe KOJTUYECTBO
HyJIel, BEpTUKAJIbHBIX U HAKJIIOHHBIX ACUMIITOT U T.J1.)?

Kaace: >=8 (1po0Ho-KkBagpaTHYHbIe (PYHKINH)
Pa3zpnen: anreopa
12. CuMmmeTpHYeCKHEe MHOTOYIEHBI

CuMMeETpHYECKHME MHOTOWIECHBI — 3TO MHOT'OWIEHBI OT JABYX IEPEMEHHBIX, KOTOPBHIE OT 3aMEHBI
OJTHOM MepeMEeHHON Ha APYTyIo He M3MeHstoTcs. Hampumep: X?+Yy?, X+y-Xy. MHOro4IeHsl U =
X + Y U V = XY Ha3bpIBalOTCA AJIEMEHTAPHBIMA CHMMETPUYECKUMU MHOTOWICHAMM.

Bepno 11, 4To 000K CUMMETPUUYECKHI MHOTOWIEH MOXKHO IPEJICTaBUTh B BHUJE MHOTOYJICHA
OT asieMeHTapHbIX U 1 V? Kak 310 cnenatb ObicTpo?

O0600menune. ITocraBpTe M pemIMTe aHATOTHYHYIO 331a4y JUIsl CHMMETPUYECKOIO MHOTOWIEHA
OT TPEX MEPEMECHHBIX (CKOJIBKO €CTh 3JICMEHTAPHBIX CHMMETPUYCCKUX MHOTOUICHOB OT X, Y, Z?).



Kaacc: >=8 (maTemaTnuyeckasi uHAyKuus, ouHom HooTona)
Pa3znen: anredopa

13. MHoro4ieH ¢ 3aJaHHBIM HYJIEM

[ToctpoiiTe MHOTOUIEH C LIeTbIMU KOI(PPUIIMEHTaAMU, UMEIOIIUNA HOJIb X = J2 443, [TocTporite

MHOTOYIEH HauMEHbIIICH CTEIeHH, 00J1aJal0I1ii S TUM CBOMCTBOM.

O0o06menue. Ta xe 3a71aua it CyMMbI K KBaipaTHBIX KOPHEH M3 Pa3IMUHBIX TPOCTHIX YHCEIL.
Kuaacc: >=8 (kBagpaTHbie ypaBHeHHS, UPPANMOHAIBLHOCTH)

Pa3znen: anredopa

14. UppauuoHajbHble KOPHHU

IIpu Kakux HembIX a,b, ¢ KopHU ypaBHeHHs X* +ax? +bx+C =0 3aIuCchIBAIOTCA TOIBKO YEPE3
KBaJ[paTUYHbIC UppanroHaabHOCTH? (JlomyckaeTcs HECKOIBKO 3HAKOB KBaJIPaTHOTO KOPHS —
OJIMH B APYTOM.)

Kuaacc: >=8 (kBaapaTHble ypaBHEeHUsl, 3aMeHA NepeMeHHBIX)
Paznen: anreopa

15. KotnyecTBo pemienmii

1. HUccnenyiiTe KOIMYECTBO KOpPHEW ypaBHEHUS x4 + sz + g =0 B 3aBucumocTn oT
napameTrpoB P u (. Hapucyiite Ha IUIOCKOCTH mapameTpoB (P, () obiactw,
COOTBETCTBYIOIKE Ciiydaro 4, 3, 2 1 T.1. KOPHEH.

2. Awmarnoruunas 3ajaua Juis KyOudeckoro MHorounaena X + px + g = 0.

3. UccnenyiitTe KonMuecTBO KOpHei ypaBHeHHs X*+ax? +bXx+C=0 B 3aBHCUMOCTH OT
napameTpoB @, b u C. M300pa3ure COOTBETCTBYIOIIME OOJACTH B IMPOCTPAHCTBE
napameTpos (a,b, c).

Kaacc: >=8 (kBaapaTHbie ypaBHeHHs, TeopeMa be3y)

Pa3nea: anredpa
16. Kak yBuIeTh CHMMETPHIO MHOTOYJIeHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerko perraercsi ¢ MOMOIILIO 3aMeHbI HeU3BeCTHOM. J[J1s1 3TOTO
JIOCTaTOYHO  TMEPEeMHOXHTh  KpallHHEe  CKOOKH,  TEPEMHOKHTh  CPEIHHE  CKOOKH:
(X2 +3X)(X* +3x+2) =1 u cnenars 3ameny t= X%+ 3X. Oxnako, eciu cpasy pacKphITh
BCC CKOOKH, TO HEMOHSATHO, KaK peliaTh IOJYYEHHOE ypaBHEHHE (KaK YBHICTh HYXHYIO
3aMeHy):

x* +6x3 +11x2 +6x-1=0.

Tpe6yeTc51 UCCICa0BaTh, Kakas 0COOEHHOCTD JICBOM YacTu YpaBHCHUA IO3BOJISICT CACIIATH
HY’XHYKO 3aMCHY, Kakol KJiacc ypaBHeHI/Iﬁ MOKHO pelIaTb HOJIO6HBIM CHOCOGOM, KakK



OMpeAeNsATh JUIi MHOIOWIEHAa CTaHAAPTHOrO BUAA, MOXHO JM HAWUTH €ro KOpHHU
COOTBETCTBYIOLIEH KBAJIPATUYHON 3aMEHOM.

Kaacc: >=8 (kBagpaTHble ypaBHeHHs, 3aMeHA NlepeMeHHOo)
Pa3zpnen: anredopa
17. UccnenoBanue rpad)uKoB JHHEHHBIX (PyHKIMIT HA MIockocTH mapameTtpos (K ; b)

PaccmoTrpum koopauHathyio miockocts (K;b). Kaxnas npsmas Buna y=kx+b uzoOpakaercs Ha
3TO# TUIOCKOCTH B BHIE TOukHM. Ha koopauHatHol miockoctu (K;D) mpoBemeHO Tpu mpsiMbie,
MpoxoJsuie yepe3 oAHy Touky. Kaxknmas Takas mpsiMas U300pa’kaeT HEKOTOPOE CEMEWCTBO
NpSMBIX Ha IUIOCKOCTH (X;y). Kak 3T cemeiicTBa NpsSMBIX CBs3aHBI MEXAy Cc000M?
AHaJIOTMYHBIN BOIIPOC )1 TPEX MAPAUICIbHBIN IPSIMBIX.

Kaacce: >=7 (1uneiinas pynkums)
Paznen: anreopa
18. InodantoBo ypaBHeHue A.A. MapkoBa
Pemnte ypaBHEHME B LEIBIX YUCIIAX: x2+y2+22:3xyz.
Kuaacc: >=8 (kBaapaTHble ypaBHeHUsl, TeopeMa Buera)
Pasnen: anredopa, apudpmeruxa

19. Ilepuoanyeckasi Noc1e10BaTeIbHOCTD

IMocneoBaTenbHOCTh ant2 = —an —ans1 (@0 =0,a1 =1) aBnsercs nepuoauyeckoit (IPoOBEPLTE).
[Tpu kakux uncnax K u | mocnenosarenbHOCTs  @nv2 = Kan + lan+1 monyuaercs nepruoauueckoii?

Kaxko#t qyiuHbI MOXKET OBITH TIEpUO?
Kiaace: >=9
Pa3nen: anredpa

KonTtpoabHnas paGora Ne 1

Bapuant Ne 1.

1. Ha nocke HapucoBaH MHOTOYTOIbHUK. OTMETUIIN CEPEIUHBI €r0 CTOPOH, a caM
MHOTOYTOJIbHUK CTEpIH. Kak BOCCTAHOBUTH MHOTOYTOJILHUK 10 CEPEMHAM CTOPOH?
CKOJBKO pelIeHnil uMeeT 3a1ava’?

2. Ha ckonbko yacTeit MOXKHO pa30oUTh MIIOCKOCTh N MPSMBIMH? Y KaKUTE HAUOOIbIIICe
Y HauMeHblee yncio yacteil. Kak Hano pe3ats?

Bapuant Ne 2.

1. Ha30BEéM MHOTOYTOJBHUK pAGHOY20IbHbIM, €CIT Y HETO BCe YIIIbl paBHbI. Hanpuwmep,
PaBHOYTOJIbHBIA  YETHIPEXYTOJIbHUK — 3TO MOPSIMOYTOJbHHUK. Y  HEro paBHbI



MIPOTUBOIMOJIOXKHBIE CTOPOHBI, JWArOHAIM PaBHBl M JETSATCS TOYKOW IepecedeHus
TIOTTIOJIaM M T.JI. A KaKue CBOWCTBA €CTh Y PABHOYTOJIBHOTO ecmuyTrojIbHUKA?

Ha kiteruaToit 6ymare oOBeI¢H MPSMOYTOIBHUK pazMepoM 3*4 kieTku. CKOJIbKO Ha ATOU
KapTUHKE KBaJIpaTroB? A CKOJBKO MNPAMOYroibHUKOB? Te ke BOIPOCHl ISt
NpSMOYTOJIBHUKA pa3MepaMu n*m.

KontpoabHasi padora Ne 2

BapuanT Ne 1.

1. meeTcss HECKOILKO HaCTOAIIUX MOHET — BCC OJHOI'O B€Ca, U OJJHA (1)aJII)HII/IBa$I — OHa Jerye.
Kakoe HanMeHbIIIee YMCII0 B3BEIIMBAHUI Ha YallleUHBIX Becax HOHa,I[O6I/ITC$I, YTOOBI OIIPCACIINTD

¢danpmmByto Monety? Kak Hano B3BemmBarh? CHauana pemmute 3anaqy st 3, 9, 27 moner. Ta

e 3amada, eciau (aiplIMBas MOHETa OTJIMYACTCS MO BECY OT HACTOSANIMX, HO HEHU3BECTHO, B
KaKyl CTOPOHY.

2. B urpe Hum urpator nBoe. ECTh HECKOJIBKO KydeK ¢ KaMHSMHU. 3a OIMH XOJ MOKHO B3SITh
m000€ KOMMYECTBO KaMHEW, HO TOJbKO U3 OAHON Ky4KH. BBIMTpBIBa€T TOT HIPOK, KOTOPBI
BO3bMET KaMHH MociaeaHuM. Tpedyercs paspaboraTs cTpareruto urpsl B Hum.

Bapuanr 2.

Mynpens! nonajiy B IUIEH K JIog0eAaM. Y JIOA0€A0B ecTh Takoil oObryail. IloiiMaHHbIX
IUICHHUKOB BBICTPAUBAIOT B KOJIOHHY U HAJIE€BAlOT UM Ha 'OJIOBBI KOJIIAKU — KOMY O€JIblIi,
KOMY 4YepHbIM — Hayraja. Kaxnaplli TUICHHMK BUAMT, KAKOTO LBETA KOJIAKH y BCEX, KTO
CTOMT MEpPE]l HUM, HO HE 3HAET, KAKOW KOJIIAK y HETO CaMoOro M 'y BCEX, KTO CTOUT 33 HHUM.
Kaxxaplii NIeHHUK, HA4MHAs C IOCIEAHEr0, JOJDKEH CKa3aTh, KAaKoro ILBETa Yy HETO
KOJIMAK (OCTaJbHBIE CIBIIIAT €ro OTBET). TeX, KTO OTBETHJI MPaBUIIBHO, — OTITYCKAlOT.
OcranpHbIX — ChenalT. Myzapensl 3HalT Npo oObMail M MOryT MeXAy co0oii
norooputhes. Kak myzapernam cnactu nobosibiie yenoBek? Kakoe Hanbomblee 4yucio
YeJI0OBEK MOKHO CIIACTH B CAMOM XY/IIIEM Cllydyae?

beckoneuHast B 00e CTOPOHBI 110J10ca KJIETYaTOH OyMaru COCTOUT U3 YEPHBIX U OEIBIX
kieTok. Kaxxyro ceKkyHly KJIeTKa, MUMEIoLIasi YeTHOE YHCIIO YEPHBIX COCENEH,
CTaHOBUTCA O€JI0i, a UMEIoIIasi HEYETHOE YHMCIIO YEPHBIX coceieit — uepHoi. U3yunTs
SBOJIIOLIUIO Y30POB.

Bonpocsl k 3a4ery:

1.

HaYQHLIC METO/JEbI B 06y‘-IeHI/II/I MAaTCMAaTHUKCE: OIIbIT, CPABHCHUC, 0606H.ICHI/IG,

a0cTparupoBaHue, KOHKPETU3alKs. AHAJIN3 U CHHTE3 B 00yUYEeHUN MaTEeMaTHKeE.

2.

3.
4.
5
6

Bunbl yMo3akimrOueHUi: MHITYKIUS, TeAYKIIHs U aHAJIOTUsl B 00yYeHUN MaTeMaTHKe.
AKCHOMBI, TEOPEMBI U METOJIUKA PAOOTHI C HUMH.

HccnenoBatenbckue 3aaun B 00y4eHHH MaTeMaTHKe. MeToInka paboThI ¢ 3a1a4aMHu.
MeTtob1 pelieHus] ypaBHEHUI U HEPABEHCTB C MOTYJISIMU.

Meroabl pelieHus 3a/1a4, COAEPKaIUX MapaMeTphl.
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

MCTOI[BI pEIICHUA TCOMETPUUCCKHUX 3aJiayd MOBBIIICHHOMN CITOKHOCTH.
MCTOI[BI PEIICHUSA NCCIIEA0BATCIIbCKUX 3aaa4 TCOPHUU YUCCIL.
Mertoanl pCeICHUSA UCCICAOBATCIILCKUX 3aaa1 EUII“CGpI:I.
MGTOI[BI pEeICHUA OJIMMIINAAHBIX 3a1a4.
OpraHI/ISaHI/IH HOI/ICKOBO-HCCHCHOB&TGHBCKOﬁ ACATCIBbHOCTH y4alllUXCs

CpaBHUTEIbHAS XapaKTEPUCTHUKA CHCTEM TPAAUIIMOHHOTO ¥ Pa3BUBAIOIIETO O0YICHUS
XapakTepHucTruka mpooJIeMHOTO O0yYCHHS

OcHOBHBIE 3Tallbl Y4eOHOT0 UCCIIEIOBAHUS

Buipl caMOCTOSTENBHBIX UCCIICIOBATEIBCKUX PA0OT YUAIIUXCSI

OCHOBHBIE ATaIbl HAYYHOTO UCCIICAOBAHUS

TexXHOJIOrHH MPOBEICHUS HCCIICI0BATEIBCKOM paOOTHI

MeTtouka mogdoopa UCCIeI0BaTeIbCKUX 3a/1a4 B 5-7KJL.

MeTouka moa00pa ucciie0BaTeIbCKUX 3a1a4 B 8-9KII.
Meroauka noadopa uccienoBareabckux 3amad B 10-1 1k,



Cgenennst 00 yTBepXJAeHHM IPOrpaMMbl Ha O4YepeAHON Yy4YeOHBI roA W perucTpanun
HU3MeHeHUI

Y4eOHbIil Pemenne BHecennrle m3MeHeHHS IMoxmuce 3aB..

roj kadenapsr kadeapoii
(Ne mpoTokona, nata)







