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1. Ilesn ocBOeHUsI AUCHUITIHHBI
ensamu ocBoeHUs TUCHUIUIMHEI “Hay4dHble OCHOBBI IKOJBHOTO Kypca MaTeMaTUKK ~ SIBJISIFOTCSL:
- 0030p MOHATUI U METOJIOB 3JIEMEHTAPHOU MAaTEMATUKHU C TOUKH 3pEHUS BBICIIEH MAaTEMATUKY;
- NPUBUTHE CTYIJEHTAM METOJIOB METOJOJOTMYECKOI0 aHajiu3a W3YYEHHOM B IIKOJE U B BYy3€
MaTEMaTHKH.

Mecto nucunniimabl B crpykrype OIIOII 6akanaBpuara

Jucuunnuna otHocuTes K 6510ky 1. Uuraercs B 5 cemectpe. Haxonurest noa unnekcom b1.B.02.

3. Pe3yabTaThl OCBOEHUS] TMCHUILUIMHBI (Moayis) HayuyHble OCHOBBI HIKOJBLHOIO Kypca
MaTeMaTHKH

[Tporiecc w3ydeHUs IUCHUIUIMHBI HAIMpaBJICH Ha (HOPMHUPOBAHHME DJIEMEHTOB CIETYIOIINX
komneTreHnuil B cootBercTBUU ¢ ®I'OC BO 110 gaHHOMY HaIlpaBJICHUIO:

Kon HanmenoBanue komnereHIun WuankaTtop JOCTHKEHHSI KOMIIETEHLIUU
KOMIIETEH- (3aKperuIeHHbIH 3a TUCHUILUIMHON)
1012071
VK-1 Crocoben VYK-1.1. Ananusupyer 3a1ady, Bbielsis ee 0a30BbIe

OCYILIECTBIISATh COCTaBJISIOILHE;
HOUCK, KPUTUYECKHUH aHaIN3 U VK-1.2. Onpenensietr, UHTEPIPETUPYET U
CHHTE3 HH(pOpMaINH, pamkupyet HHpopMaIuio, TpedyeMyIo TSl pelIeHUs
NPUMEHSTh MOCTaBJIEHHOW 3aj1au;
CHUCTEMHBIN TIOJXOL VK-1.3. OcymecTBisieT MOUCK HHPOPMALIUH IS
JUIS peILIeHHsI ITOCTABICHHBIX pelLIeHHs] TOCTAaBICHHOM 3a/jauyl 110 pa3IMYHbIM
3a1a4 THUIIaM 3aIpPOCOB;

VK-1.4. [Ipu 06paboTke nHpopMaLUu OTINYAET
(bakThl OT MHEHUH, HHTEPIIPETAIIU, OIICHOK,
(dbopmHpyeT COOCTBEHHBIE MHEHHUS U CY>KJICHMS,
apryMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PECHUS;

[1K-1 CnocoOHocts pazpabareiBath 1 | [IK. -1.1.  IlpoBoauT ananmu3rpeGoBaHmit
pean30BbIBaTh MPOTPaMMBbl (henepanbHBIX TOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX
y4eOHBIX AUCIUILINH B CTaH/JapTOB Kpealu3aluu IporpaMmM yueOHOM




COOTBETCTBHH C
TpeOOBaHUSIMU

(benepaabHBIX TOCY1apCTBEHHBIX
00pa3oBaTEeNbLHBIX

CTaH/IapTOB

JMCIUTITUHBI
[1K.-1.2. Pa3pabarbIBaeT CTPYKTYypy IPOTrpaMMBbI
y4eOHOHM MUCHHUIUIMHBI C yY€TOM TpeOOBaHUHN K HEH

[IK.-1.3. [InanupyeT y4eOHbIC 3aHATHUS U
CaMOCTOSITENILHYIO PabOTy yJarmuxcsi Hoy4e0HOM
JIMCITUTITIHE

[IK.-1.4. BeicTpanBaeT UHAUBUIyaJIbHbIC
00pasoBaTebHbIC MAPIIPYThI ITOIUCIIAILINHE

[IK.-1.5. Peanusyer mnporpammbl y4eOHBIX
JUCLUILIIMH MOLIEHUBAET PE3YJIbTATHI
COOCTBEHHOM
JeATeNIbHOCTU




4. CTpyKTypa H coJep:KaHMe TUCHUILIMHBI (Moay/si)) HayyHble OCHOBBI IIKOJBLHOIO

KYypca MaTeMaTHKH
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10€MKOCTh TUCIIUTUTHHBI COCTABIISIET 3 3a4eTHBIX eaunull, 108 vacos.

Buj yueOHoii padboTnl Bcero IopsakoBbIi HOMeEP
cemecTpa

3)

OO01mast TpyI0eMKOCTh JUCITUILIMHBI BCero (B 3.€.), BTOM |2 3.¢.

qHcIe:

KypcoBoii mpoekT (pabora) HE MPEeyCMOTPEHO

AyIHUTOpPHBIE 3aHATHS BCETO 68 68

(B akaj1. yacax), B TOM YHCJIE:

Jlexuuun 36 36

[IpakTryeckue 3aHATHSI, CEMUHAPbI 32 32

JlaboparopHbie pabOTHI

CamocTtosrenbHas paboTa Beero (B akajl. yacax), B TOM 4

qHcIe:

KCP

OK3aMeH

OO6mast TpyA0€MKOCTh TUCHUTIINHBI 72 72

Ne/ Bunpt yueOHOI paboThI, BKITIOUAst @DopMbI TEKYLIETO KOHTPOJIS
Ne CaMOCTOSITENIbHYIO pabOTy CTYJICHTOB | YCHEBaeMOCTH (110 HEeNsIM
U TPYAOEMKOCTh (B yacax) cemectpa). Popmsl
HanmvenoBanwue MIPOMEXKYT. aTTECT
pasniciioB u TEM AynuropHas pabota | CaMocCTOSATEND
JUCIUILTUHBI (MOTYJIST) Hast paGoTa
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Pa3nes 1. OcHoBHBIE 2 |2 2
3Tanbl pa3BUTHSA
MaTeMaTHKHU
1.1 | OcHOBHBIE TaMbBI Pa3BUTHS 2 |2
MaTeMaTuKu
Pa3nen 2. TeopeTuko- 6 |4 8
MHOKeCTBEeHHAs H
Joruyeckasi 6aza
MATeMATHKH.




2.1

AKCHOMaTHYECKHI METOT B
MOCTPOCHUU
MaTEeMaTHYECKUX CTPYKTYP,
UX MOJICTTUPOBAHUE.
OCHOBHbIE MaTEMATUYECKUE
CTPYKTYpbI, BOSHUKAIOIIHE
B IIKOJILHOM KypcCe
(SKBUBAJICHTHOCTD,
HOPS/IOK, anredpandeckue,
reOMETPUIECKHUE,
TOMOJIOTUYECKHE).
AxkcuomaTtuka
a0CTPaKTHOTO MHOXKECTBA.
Teoperuko-
MHO>KECTBEHHBIN SI3BIK U
OCHOBHBIE (haKThl U3 TEOPUU
MHOYECTB.

2.2

OcHOBHBIE MHOXKECTBA,
BO3HUKAIOIIKE B IIKOJIBHOMN
MaTeMaTHUKe (YUCIIOBBIE,
TOYCYHBIC,
(bYyHKIMOHATIBHBIE),
YPOBEHb UX U3YUYCHHS U
po0JeMbl HOPMHUPOBAHHMS.
bueknusa MHOXKECTB.
MoIHOCTh MHOKECTBA.
Omneparuu ¢
KapAMHATEHBIMUA YUCIIAMHU.
dopmMmanbHas,
MaTeMaTu4yecKkas u
JTUAICKTHYECKAs IOTUKH, UX
dbopmupoBanue u
UCTIOJIb30BaHUE B
HIKOJILHOM MaTeMaTHKe.

Pazgen 3. Jlornuyeckast
CTPYKTYpa apu(pMeTUKHU U
ee npenoxaBaHus.

10

3.1

Jlornueckast CTpykTypa
apu(pMETHKH U ee
IPENOIaBaHMsL.
Harypanbnsiii pan. Lensie
qHCIa.

Onpenenenne palmoOHaIbHbIX
yucen. OnpeneneHue
BEIIIECTBEHHBIX YNCET.
[Ipob6nemsl pactmpeHus
YUCJIOBBIX MHOKECTB.
Teopus uncen.

3.2

Teopust nenTUMOCTH B ¥
Teopus uncen. JlecaTuuHoe
IpeJICTaBICHNUE YHCTIA.
HenpepsiBHbie 1po6H.
JnodaHTOBEI ypaBHEHUSI.
[Tpobiema Pepma.

Pasznen 4. AnredOpaundeckne
YPAaBHEHUS M HEPABEHCTBA.

16




41

Knaccuueckue
reOMEeTPUUECKUE 3a]]auH,
MPUBOSIINE K
aredpandecKkum
yYpaBHEHHSIM: YABOEHHE Ky0a,
TPUCEKIUS yTIia, JeJIeHue
OKpPY’KHOCTH Ha paBHbIE
4acTu, IOCTPOCHUE
LHHUPKYJIEM U JTUHEUKO,
TOJIBKO ITUPKYJIEM.
Anrebpanueckue u
TPAHCLIEHIEHTHOE YHCIA.
TpaHCLEHAEHTHOCTD YHCET
U .

4.2

Ob6mas hopmynupoBKa o
pa3pemrMoCTi
anredpanvyeckoro ypaBHeHHUs
B paJuKaax.

Pazpemmmbie rpyImis!.
I'pynmna ['anya. Teopema
lNanya. HepazpemmumocTs B
paaukanax ypaBHEHHI BbIIIE
YETBEPTOU CTEIECHHU.
[IpuMepsl TakuX ypaBHEHHUM.
Pemenue anredpanueckux
ypaBHEHHI 2, 3, 4 cTerneHei B
panukanax no cxeme [ anya.
[TpubnmxeHHoe perieHue
anreOpandeckux ypaBHEHUH.
Meton oTAeNneHUs KOPHEM.

Paszgea 5. OcHoBHBIE
3jIeMeHTApHbIe (PYHKINHU.

12

20

5.1

5.2

5.3

Jluneitnast pyHKuMS.
I'paduueckoe,
apu(MeTHIeCKoe,
aKCHMOMAaTHYECKOe
omnpenenenus. Onpenenenue
Qg depeHIraIbHBIM
YpaBHEHHUEM.
[TokazarenbHast QyHKIMSL.
Apudmernueckoe 1
aAKCHOMAaTHYECKOe
onpexaenenus. OnpeaeneHue
C TIOMOIIIBIO
mddepenanbHOro
ypaBHEHHUs, HHTErpaia 1
psna.

IToka3zarenbHast GyHKIMA HA
C.

Jlorapudmuueckas QyHKIHs.
Omnpenenenre Kak 00paTHOM
K ITOKa3aTelIbHOM,
aKCMOMAaTHYECKOE, H C
MTOMOIIIBIO

G depeHIATEHOTO
ypaBHEHHUSI, UHTETpasia U
psana. Jlorapudpmudeckas
GbyHKIMS HA C.




5.4

Crenennast GyHKIHS. 4 |2
Apudmernyeckoe,
aKCHMOMAaTHYECKOe
OIIpEeJICJICHUS U C TOMOILBIO
mddepenranbHOro
ypaBHEHHUsI, UHTETpaia u
psna. CreneHHas pyHKIUSA
Ha .

OKcIoHEeHIMalIbHas! (PyHKLUSA
. Tpuronomerpuueckue
(byHKIMU. AKCHOMAaTHYECKOE
orpeziesIeHne
TPUTOHOMETPHUYECKUX
¢bynkuuit , . MonenbHoe
KOHCTPYKTHBHOE
ornpejeneHue , (4epes yrisl
u npoekuun). OnpeneneHue
TPUTOHOMETPUUYECKUX
byHKIU yepe3
muddepeHIHATEHOES
ypaBHEHHE, UHTETPaJIbI,
psnabl. OOpaTHbIe
TPUTOHOMETPUYECKUE
GbyHKIHH.

Hesnemenrapusie GyHKIINU B 2 |2
IIKOJIBHOM Kypce
MaTeMaTuKu.

Pewienue ypaBHeHui u
HEpPaBEHCTB C
HCIOJIb30BAaHUEM CBOMCTB
byHKIUH, UX

OIPCACIIAIOIINX.

OO011ast Tpy10€MKOCTb, B Yacax 2 72 136QB82 |- |- |4 |- [TpomesxyTouHas

dopma

3auer

3ader ¢ OLIEHKO

OK3aMeH

4.2. Conep:kanue JUCUUILIMHBI (MOTYJIs1)

Paszpnen 1. OcHOBHBIE 3TAaNIbI PA3BUTHS MATEMATHKH
OcHoBHBbIE 3Tallbl Pa3BUTUS MATEMATHKU
Pa3nen 2. TeopeTuko-MHOKeCTBEHHAS] M JIOTHUYECKAasi 0232 MATEMATUKH.

AKCHOMATHYECKHUH METO/ B MOCTPOCHUH MAaTEMAaTHYECKUX CTPYKTYp, X MOJCIUPOBAHUE.
OcHOBHBIE MaTeMaTUYECKUE CTPYKTYPbI, BOSHUKAIOIINE B MIKOJILHOM Kypce (9KBHBAJICHTHOCTD,
MOPSIZIOK, anreOpandecKkre, TeOMETPUIECKHE, TOTIOJIOTHIECKHE).

AKcroMaTHKa a0CTPaKTHOTO MHOXKECTBA. TEOpETUKO-MHOKECTBEHHBIN SI3bIK M OCHOBHBIC
q)aKTBI N3 TCOPUHU MHOKCCTB. OcHOBHEBIE MHOXXECTBA, BOBHUKAIOIIINEC B ITKOJILHOM MaTeMaTHKe
(4ucioBbIe, TOUCUHBIE, PYHKIIMOHATBHBIE), YPOBEHb UX U3YUCHUS U TPOOIIEMBI (pOpMHUpPOBAHUS.

BI/IGKHI/ISI MHO>XECTB. MOHIHOCTB MHOXECTBA. Onepaum/l C KapaAHAJIbHBIMU YUCJIaMU.

dopmarnbHasg, MaTeMaTHuecKass M JHaJeKTH4YecKass JIOTHMKH, HUX (OopMUpOBaHHE U
WCITOJIb30BAHUE B IIKOJBHON MaTEMaTHKE.

Pazgen 3. Jlornyeckasi CTPYKTYpa apu(pMeTHKH M ee MPenogaBaHMs.

Jlornueckast cTpyktypa apudmeTuku U ee mnpenonaBanus. Harypanenbeiii psng. Llenbie
yrcna. OnpeneneHue pannoHalIbHBIX uncen. OmnpesieneHrne BEIEeCTBEHHbIX uncelsl. [IpoliemMsr
pacuIMpeHusl YUCIOBBIX MHOXKECTB. Teopus uucen. Teopus AenuMMOCTH B Z W TEOPHS UYHUCEIL.




Hecaruunoe npeacrasieHue yrncia. HempepsiBabie npoou. /{nodantoBsl ypaBHenus. [Ipobnema
Depma.

Pa3jnen 4. Auirebpanyeckue ypaBHeHHUsI 1 HEPaBeHCTBA.

Knaccuueckue reomerpuueckue 3ajaud, MPUBOISIINE K alreOpandeckuM ypaBHEHHSIM:
yIBOeHHE KyOa, TpHCEKIMs YIia, JEJICHHE OKPYXXHOCTH Ha paBHBIE YacTH, MOCTPOCHHE
UPKYJIEM M JIMHEHKOW, TOJBKO IHUpKyJleM. AnreOpanyeckue M TPAHCICHJIECHTHOE YHCIA.
TpaHCLEHAEHTHOCTD YUCEN € U T.

O61mas popMyIUpOBKa O pa3pelIMMOCTH alreOpandyeckoro ypaBHEHUs B paJuKaax.

Paspemnmbie rpynmsl. I'pynmna [Manmya. Teopema I'anya. HepaszpemmMmocts B pagukaiax
ypaBHEHUH BBIIIE YeTBEpTOH cTeneHu. [Ipumepsl Takux ypaBHeHui. Pemenue anreOpanveckux
ypaBHEHHUH 2, 3, 4 creneHel B pagukanax no cxeme ['anya.

[TpubimxeHHOE pellieHne aredpandeckux ypaBHeHUH. MeTo 1 OTIeNIeH!sT KOPHEH.

Pa3nes 5. OcHOBHBIE 3JIeMeHTApHbIEe (PYHKIIUH.

Jluneitnas ¢ynkuusa. ['paduueckoe, apudmeTrueckoe, aKCHOMaTHYECKOE OIPEeICHUsI.
Onpenenenne nudpepeHIInaTbHBIM YPABHCHUEM.

[TokazarenbHast QyHKUMA. ApuPMETHUECKOE U aKCHOMaTHYeCKOe OIpeAeNeHUs.
Omnpenenenue ¢ moMoIbo AU epeHnanbHOro ypaBHeHHs, UHTerpaia u psjaa. [lokazarenpHas
¢ynkuuns Ha C .

Jlorapudmuueckas  pyHkmusa.  OnpeneneHne Kak — oOpaTHOM K [MOKa3aTelIbHOM,
aKCMOMATHUYECKOe, W C TOMOIIBI0 U depeHINaTbHOr0 YpaBHEHUS, HHTETpala H psja.
Jlorapupmuueckas ¢pyukiust Ha C .

Crenennas ¢yHkiusa. ApupMeTHieckoe, aKCHOMaTHYECKOe ONpeAeNieHUsI U ¢ MOMOIIbIO
muddepenimanbHOro ypaBHeHus, uHTerpaia u psjaa. CrenenHas ¢pynkuus Ha C .

DKCrHOHeHIaNbHAasg (QyHKITHS e . Tpuronomerpuueckue (GyHKIHH. AKCHOMATHUECKOE
OTpeieJICHue TPUTOHOMETPUYECKUX (GyHKUUA COS sin . MogenbHoe KOHCTPYKTHBHOC
ormpeznenenne COS , SiN (uepe3 yrusl W mpoeknuu). OmnpeneieHHe TPUTOHOMETPUUYECKUX
¢yHkuii  yepe3  auddepeHnmanbHoe — ypaBHEHME,  MHTerpanbl,  psabl.  OOpaTHbIE
TPUTOHOMETPUUYECKHE (DYHKIUH.

HesnemenrtapHble pyHKIIMH B HIKOJIBHOM KYpPCE MaTEMATUKH.

Pemienne ypaBHeHHMH U HEpaBEHCTB C UCIOJIb30BAaHUEM CBOMCTB (YHKIMH, UX
OTIpEIENAIOLIHX.



IIpumepHas TeMaTHKa KYPCOBBIX padoT
He npenycmotpens! yuebusiM mmanom OOIT

5.00pa3oBaTesibHbIE TEXHOJIOTHH

AKTHUBHBIC U HUHTCPAaKTUBHBIC (bOpMBIZ JICKOWH, IPAaKTUYCCKHUE 3aHATHA, KOHTPOJbHBIC pa6OTBI,
KOJUIOKBHUYMBI, 3a4CThI U 9K3aMCHBI. B TeucHue CCMCECTPOB CTYACHTHI pCIIAIOT 3a/1a41, YKAa3aHHBIC
IpenoaaBaTcIicM.

6. YueOHO-MeTOAUYECKOe ODeclieueHne CaMOCTOSITeJIbHOIH PadoThl cTyAeHTOB. OUeHOYHbIe
cpeacTBa VI TEKYIIero KOHTPOJISI yCIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallud IO HMTOram
OCBOEHMS M CIMILJINHBI.

6.1. Ilnan caMoCTOSAITEIbHOM PadOThI CTYJIEHTOB

Ne i/ HanmenoBanmue pa3aena (tembl) | Bua camocrosiTeJibHOM TpynoemkocTsh (B
padoTbI aKkaJeMN4ecKuX
yacax)

Paznen 1l | OcHoOBHBIE 3TANBI PAa3BUTHSA
MaTeMaTUKHU

11 OcHOBHBIE 3Talbl Pa3BUTHS AynuTopHas padora 2
MaTeMaTuKU

Pa3znen 2 | TeopeTrnko-MHOKeCTBEeHHAs U
JIoTHYecKasi 0a3a MATeMaTUKH.

2.1 AKCHOMAaTHYECKUN METO/ B AynutopHas padora 4
IIOCTPOCHUH MaTEMaTHYECKHUX
CTPYKTYP, UX MOJEIIUPOBAHHUE.
OCHOBHBIE MATEMATUYECKUE
CTPYKTYPbl, BOSHUKAIOIINE B
IIKOJILHOM Kypce
(3KBUBAJIEHTHOCTb, MOPSJIOK,
anredpanveckue,
reOMETPUYECKHE,
TOIIOJIOTHYECKHUE).
AkcroMaTHKa abCTPaKTHOTO
MHOXkeCTBa. TeopeTuko-
MHO>KE€CTBEHHBIH SI3BIK U
OCHOBHBIE (DaKThI U3 TEOPUH
MHOKECTB.

2.2 OCHOBHBIE MHOKECTBA, Teoperudecknii Tect 4
BO3HUKAIOIINE B IIKOJIBHON
MaTeMaTHKe (YHCIIOBbIE,
TOYeYHbIe, QYHKLINOHAJIBHBIE),
YPOBEHb UX U3YYCHUS H
po0GsieMbl OPMUPOBAHUS.
buekiusa MHO)kecTB. MOIIIHOCTH

MHOXkecTBa. Onepanuu ¢




KapAWHAJIbHBIMU YHCIIAMH.
dopmanbHasg, MaTeMaTU4ecKas U
IHaNeKTHUeCKass  JOTMKH,  HX
(hopMHUpPOBaHKE U HCIIOJIb30BAHUE
B IIIKOJILHOM MaTeMaTHKeE.

Paznen 3

Jlornuyeckasi CTpyKTypa
apu(pMeTHKH U ee
npenogaBaHus.

3.1

Jlornueckas cTpyKTypa
apu(METUKH U ee IPernoJaBaHHus.
Harypanbnsiii pan. Lensie uncia.
Onpenenenne palMOHaIbHbBIX

yucen. OnpeneneHue
BEILIECTBEHHBIX yucell. [Ipobiiembl
paCIIMPEHUS YUCIOBBIX
MHOeCTB. Teopus uncel.

AyauTopHasi pabora

3.2

TCOpI/ISI ACIIMMOCTU B U TCOPUA
yucen. [lecaTuuHoe
Ipe/ICTaBICHNE YHCTIA.
HenpepsiBHBIE pOOH.
JAnodaHTOBBI ypaBHEHHUSL.
[Ipo6nema ®epma.

KonTpoabHas pabora

Paznen 4

AJredpanyeckue ypaBHeHHs U
HepaBeHCTBA.

4.1

Kitaccnueckue reomerpudeckue
3aJ1a4uM, MPUBOSAIINE K
anreOpandecKM ypaBHEHHSIM:
yIIBOEHHE Ky0a, TPUCEKLUs yIia,
JIEJIEHUE OKPYKHOCTH Ha PaBHbIE
4acTH, IOCTPOEHUE LIUPKYJIEM U
JIMHEWKOW, TOJIBKO [IUPKYJIEM.
AnreOpandeckue u
TPaHCLIEHIEHTHOE YHCJIA.
TpaHCUEHAEHTHOCTD YHCEN MU T.

AyautopHas padora

4.2

O6m1ast popMynHpoOBKa O
pa3pemrMoCTH alredpandyeckoro
YpaBHEHUs B paJuKaIax.
Paspemmmsle rpynmnst. ['pynmna
l'anya. Teopema I'anya.
HepaszpemmmocTs B pagukanax
YPaBHEHUH BBIILIE€ YETBEPTOU
creneHu. [Tpumeps! Takux
ypaBHeHUH. Pemienue
anreOpanvdecKux ypaBHeHH 2, 3,
4 creneHel B pagukaiax 1o
cxeme ["anya.

KonTtpoabnas padora

10




[TpubmmkeHHoe penieHne
anredpandecKux ypaBHCHHI.
Merton oTaeneHus: KOpHEN.

Paznea 5

OcHOBHBIE 3JIeMEHTapHbIEe
byHkuun.

5.1

JIuneitnast QyHKIHS.
I'paduueckoe, apudmernyeckoe,
aAKCMOMATHYECKOE OTPE/ICICHUS.
Onpenenenue
mddepeHanbHEIM
ypaBHEHHEM.

[Toka3zarenbHast QyHKITHSL.
Apudmerndeckoe u
AKCMOMATHYECKOE OIPE/ICIICHUSI.
OmnpeeneHue ¢ MOMOIIIBIO

Qg QepeHInanbHOTO ypaBHEHUS,
MHTETpaja u psja.
[Toka3zarenbHast QyHKIMS Ha C.

AynuTopHasi pabora

5.2

Jlorapudmuueckas GyHKIUS.
Omnpenenenue Kkak 0OpaTHOMN K
IOKAa3aTelIbHOM,
aKCMOMATHYECKOE, M C TIOMOIIHIO
Qg QepeHIranbHOTO ypaBHEHNS,
MHTETpaja u psja.
Jlorapudmuueckast GyHKIHS Ha
C.

AynutopHas padora

5.3

CrenenHast GyHKIUS.
Apudmernueckoe,
aKCMOMaTHUYECKOE ONpeeTICHUS U
C TOMOIIbIO0 U PepeHITnATBEHOTO
ypaBHEHUsI, UHTETpaa U psja.
CrenenHas GyHKIUS HA .
OKcroHEeHITATbHAs (PYHKITHS .
Tpuronomerpuueckre GyHKINU.
AKcruoMaTH4eckoe onpeseeHue
TPUTO"HOMETPHUECKUX (PYHKITHIA.
MozenbsHOe KOHCTPYKTUBHOE
ornpezeneHue , (4epes yribl U
npoeknun). OnpeneneHue
TPUTOHOMETPHUYECKUX (DYHKITHIA
yepe3 auddepeHnnanTpHoe
ypaBHEHHE, HHTETPAJIbI, PSJIBL.
OOpatHble TPUTOHOMETPUYECKUE
GyHKIIH.

AynuTopHas padora

5.4

Hennemenrtapusle pyHKIMM B
IIKOJIBHOM KypC€ MaT€MaTHKH.

KonTtpoabHnas padora




Pemenue ypaBHeHU# 1
HEPaBEHCTB C MCIIOJIb30BaHHEM
CBOMCTB (DYHKITHH, NX
OTPEACTSIOLIHX.

OueHouHble cpeAcTBA [JIS TEKYUIero KOHTPOJISL YCIEBAEMOCTH M MPOMEKYTOUYHOI
aTTecTaluu

KpnTepnn OICHKH HpOMe)KyTO‘lHOﬁ aTrrecralum B (])opMe 3aJderTa

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTaluu B popMme 3aueTa

«3auTeHo» Teoperndeckoe copepkaHue Kypca OCBOEHO IOJIHOCTBIO 0€3 POoOeIoB Uil B
LIEJIOM, HJTH OOJIBIIIEH YacThi0, HEOOXOJMMBIE TPAKTUYECKUE HABBIKM PabOTHI €
OCBOCHHBIM MaTepHaioM C(HOPMHUPOBAHBI MJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE WJIM OOJIBIIIMHCTBO IPEYyCMOTPEHHBIX paboueil mporpaMMoil yueOHbIX
3aJJaHU BBIIIOJIHEHBI, OT/IEJIbHBIE U3 BBINOJIHEHHBIX 3aJJaHUN COfiepKaT
OLIMOKHU.

«He 3auteno» | Teoperuueckoe colep:kaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMbIE HAaBBIKU
paboTsl HEe chOopMUPOBAHBI UK CHOPMUPOBAHBI OTAETHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMmoii 3a1aHuil He
BBITIOJTHEHO 100 BBIMOJIHEHO ¢ TPyObIMH OIIMOKaMH, Ka4eCTBO UX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJIJIOB, OJIM3KUM K MUHUMYMY.

Kpurtepun oneHkn npoMexyTO4YHOM aTTecTanuu B popMe IK3aMeHa

Onenka XapakTepucTuka TpeOoBaHMM K pe3yJbTaTaM aTTecTaluu B popme
JK3aMeHa
«OTIM4HO» Teopernueckoe coxaepkaHue Kypca OCBOEHO MOJIHOCTBIO 0e€3

MpoOeNoB, CUCTEMHO U TIyOOKO, HEOOXOAMMBbIE MPAKTUYECKHUE HABBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(hOpMHUPOBaHBI, BCE MPEILyCMOTPEHHbBIE
paboueit yueOHOM TporpaMMoi yueOHbIe 3a/laHusI BBHITIOJIHEHBI 0€3yTpeyHO,
KaueCTBO MX BBIMOJHEHUS OICHEHO YHCIOM 0aioB, ONU3KUM K
MaKCUMYMYy.

«Xopomio» Teopernueckoe copepkaHne Kypca OCBOEHO B IeJIoM 0e3 mpoOelos,
He0oOXO0UMBbIE MPAKTUUYECKHE HABBIKU pabOThI ¢ OCBOEHHBIM MaTE€pHaiOM B
OCHOBHOM  C(pOPMHUpPOBaHBI,  MpPEIyCMOTpPEHHble paboueil  y4deOHOI
MporpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/IE€IbHBIMA HETOYHOCTSIMH,
Ka4yeCcTBO BBIMOJIHEHUS OOJBIIMHCTBA 33JaHUN OIIEHEHO YMCIOM OaslioB,
OJU3KUM K MaKCUMYyMY.

«Y TOBIIETBOPUT Teopernueckoe conepkaHHe Kypca OCBOEHO OOJbIled 4acThio, HO
€JIbHO» mpobensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa,  HEO0OXOIMMbIe
MPaKTUYECKUE HABBIKK PAOOTHI C OCBOCHHBIM MAaTE€pHAjIOM B OCHOBHOM




chopMHUpOBaHbI, OOJBITUHCTBO MPEAYCMOTPEHHBIX pabouelt ydeOHOMH
porpamMMoil y4eOHBIX 3a/IaHUil BBIIIOJIHEHBI, OTIEIBHBIC U3 BBITIOJTHEHHBIX
3aJIaHAI COJIEPIKAT OIIHOKH.

«HeynosnerBop Teopernueckoe  comepkaHme  Kypca  OCBOGHO  YacCTHUYHO,
UTEIEHO» HEOOXOJMMBIE HAaBBIKM palbOTHl HE CGHOPMUPOBAHBI WIH CHOPMUPOBAHEI
OT/ENbHBIE U3 HHX, OOJBIIMHCTBO IIPEIyCMOTPEHHBIX paboueil y4eOHOI
nporpaMMoil y4eOHBIX 3a/JaHUil HE BBIIOJIHEHO JHUOO BBITOJHEHO C
rpyOBIMH OIIMOKAaMH, KQ4e€CTBO WX BBIIOJHEHHS OIICHEHO YMCIIOM 0ajlioB,
ONMU3KUM K MUHUMYMY .

6.2. MeToau4eckne yKa3aHus 10 OPraHU3alHM CAMOCTOSATEIbHOI padoThI CTY/ICHTOB

CamocrosrenbHas paboTa sIBJISETCSI OJHUM M3 BUJOB Y4EOHOH NEATEIbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPYECKOIO
H0JX0/1a K PELIeHUI0 Ipo0ieM yueOHOro U NpogecCHOHaIbHOTO YPOBHS.

AyIuTOpHAs CaMOCTOSITeIbHAs paboTa Mo y4eOHOH AUCHUILTUHE OCYIIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJaBATENs U IO €ro 3aJaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHAETCS 110 3a/laHUIO0 MpernojaaBatelis 6e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunpl 3amanuii Uil BHEayUTOPHOM CaMOCTOSATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenn(uKy u3y4aeMon yueOHOH TUCIMITIMHBI, HHANBUIYAIbHbIE OCOOCHHOCTH 00YYarOIIerocs.

KoHTpoab camocTosiTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3yeTCsl KaK €MHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroIerocs;

2. KOHTpPOJIb U OLIEHKa CO CTOPOHBI IIPENO1aBaTeIsl.

Opranusanusi 1 pyKOBOACTBO ayJAUTOPHOI CAMOCTOATEJIbHON PadoThI

AynuropHas camocTosiTeNlbHas padoTa MO JUCIUIUIMHE BBINOJHAETCS Ha Y4eOHBIX 3aHATHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMU ay JUTOPHOU pabOTHI CAMOCTOATEIHLHONU PaOOTHI SIBJISIOTCS:

- BBINIOJHEHUE JIAOOPATOPHBIX M IMPAKTHMYECKMX PAaOOT OCYIIECTBIIAETCS Ha JaOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIPpaKTUUYECKON PadOTHI.

Pabora ¢ nuTtepaTypol, ApyrUMH MCTOYHHKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBAThCS HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyaUpyeT Ledb pabOThl ¢ JaHHBIM M UICTOUHUKOM HH(OpMaIUK, onpeenser
BpeMsl Ha TPopaboOTKy TOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBIMOJIHEHHBIX 3aJJaHUI Yallle BCEro MCIOJIb3YETCSI HA CEMHUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHuax 3aHATui. [IpobieMHas /cutyarionHas 3aj1ada J0JKHA UMETh YETKYIO
(bopMyIMPOBKY, K HEeH JTOMKHBI OBITH IOCTaBJIEHBI BOIIPOCH], OTBETHI HA KOTOPbIE HEOOXOAMMO HAlTH
u obocHoBaTh. KpuTepuu OIEHKM MNPaBUIBHOCTH pELIEHUS MPOOIEeMHON/CUTYallMOHHON 3aJa4yu
JIOJKHBI OBITh U3BECTHBI BCEM 00YYaIOLTHMCS.

Opranuzanus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BHeayauTopHas caMocTOsITeNIbHAs paboTa BBINOIHIETCS O 3aJJaHUIO IIperoiaBaTens, Ho 0e3
€ro HermoCpeICTBEHHOT0 y4acTusl.

[Ipy mnpenbsBIEHMM BHJOB 3a/JaHUl Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO palboTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PGEpEeHINPOBAHHBIN MOAX0A K YPOBHIO TOJTOTOBIEHHOCTH
oOyuartomierocsi. Ilepen BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIHHON paboThl MpenojaBareib
MIPOBOAMUT KOHCYJIBTAIMIO C ONpPEEICHUEM LN 3aJaHusl, €ro COJep>KaHus, CPOKOB BBIIIOJIHEHUS,



OPUEHTHPOBOYHOTO 00BbeMa pPabOThl, OCHOBHBIX TpeOOBaHWU K pe3yJibTaTaM pabOThl, KPUTEPHUEB
OLICHKH, (hOpM KOHTpONS W TEpeyHs JUTepaTypsl. B mpoluecce KOHCYJIbTAllMM IpEnojaBaTeb
HPEIyIPEkTAeT O BO3MOXKHBIX TUIIMYHBIX OIIMOKAX, BCTPEYAIOIUXCS IIPU BBIIOJHEHUN 3aaHUS.

Jns  MeTtomguueckoro obOecredyeHUs: W PYKOBOACTBA CaMOCTOATENBbHOM paboToi B
00pa30BaTEIbHOM YUPEKICHUU pa3pabaThIBatOTCs yuyeOHble TOCOOUs, METOAUYECKHE PEKOMEHAALUU
[I0 CaMOCTOSITEIIbHOW MOATOTOBKE K Pa3IMYHBIM BHUJAM 3aHATUN C YYETOM CHELUAIBHOCTH Y4EOHOUN
JUCLHUIUIMHBL, OCOOCHHOCTEH KOHTHMHIEHTAa CTYACHTOB, 00beMa M COJEPKAHUSA CAMOCTOSITEIbHOMN
paboTel, GOpM KOHTPOJIS U T.II.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAUBUIYATIbHO WJIM IPYNIAaMHU CTYIEHTOB
B 3aBUCHUMOCTH OT IeJIH, 00beMa, KOHKPETHOW TEMaTUKU CaMOCTOSTENbHOW paldoThl, ypOBHS
CJIO’)KHOCTH, YPOBHS IIOATOTOBJIEHHOCTH 00YYarOIIMXCSL.

Bunamu 3aganwii 1yt BHeay IUTOPHON CaMOCTOSTEIHHONU PabOTHl MOTYT OBITh:

- NI OBJAJCHMsI 3HAHUSAMM: YTEHUs TEKCTa; COCTABJIEHMs IUIaHAa TEKCTa; Trpaduueckoe
n300pakeHre CTPYKTYpbl TEKCTa; KOHCIIEKTHUPOBAaHHE TEKCTA; BBINUCKM M3 TeKcTa; pabora co
CIIOBapsSIMH M CIPABOYHMKAM; y4eOHO-HMCCIIEZOBaTeNIbCKasi paboTa; KCIOJIB30BAaHUE ayJauo |
BUJICO3aMMCEH, KOMIIBIOTEPHON TEXHUKH U IHTEpHET pecypcoB U Ip.;

- JUIA 3aKPETUICHUS] U CHCTEMaTHU3alliy 3HaHU: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; TOBTOpHAs padoTa
HaJ y4eOHBIM MaTepUaloM; COCTaBJICHHE ILIaHA, TE3MCOB OTBETA; COCTABJICHHWE TaOmuI, pedycos,
KpPOCCBOP/OB, TIJloccapusl JJIsi CHUCTeMaTH3aluu y4yeOHOro Marepuaia; HW3ydeHHe cloBapei,
CIPaBOYHUKOB; OTBETHl HAa KOHTPOJIGHBIE BOIPOCHI, aHAIUTHUYECKass 0OpaboTKa TEKCTa; IMOATOTOBKA
COOOLIEHNH K BBICTYIIJICHUIO HA CEMUHApe, KOH(GEPEHIMH; TOIrOTOBKA

pedepaToB, TOKIIAA0B; COCTaBlIeHUe Onorpaduii, 3aannii B TeCTOBOM hopme u ap.

- 111 (OpMHUpPOBaHMS YMEHMH: pelIeHue 3ajad M YHOpaKHEHUH 1o oOpaslly; pelieHHe
BapHaTUBHBIX 33/1a4 U YNPAKHEHUN; COCTABIIEHUE CXEM; PEIIEHNE CUTYaLlMOHHBIX POU3BOACTBEHHBIX
3aJa; NOArOTOBKA K JIEJIOBBIM M POJIEBBIM UI'PaM; IIPOEKTUPOBAHUE U MOJAEIMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB MPO(ECCHOHATBHON NEATETbHOCTH, IMOATOTOBKA MPE3CHTAIM, TBOPYECKUX MPOEKTOB;
HOJrOTOBKA KYPCOBBIX M BBIIYCKHBIX Pa0OT; ONBITHO-3KCIIEPUMEHTAIbHAs paboTa; MPOSKTUPOBAHUE U
MOJIEJIMPOBAaHUE PA3HBIX BUJIOB U KOMIIOHEHTOB IIPO(ECCUOHATILHOM JEATENILHOCTH U AP.

Jns  olecrieyeHuss  BHEAYJUTOPHOM  CaMOCTOATENBbHOM  pabOThl MO  JUCHMIUIMHE
npernojiaBaTeneM paspalOaThiBaeTcs IEpeyeHb 3aJaHuil s CaMOCTOSITENbHOW paboThl, KOTOPBIH
Heo0xouM /1715 3 (PEKTUBHOTO YIIPaBJICHUS JaHHBIM BUJOM y4e€OHOU JEsITEIbHOCTH 00yYaromuXxcsl.

[IpenoaBaTens OCyIIECTBIISAET YIIPABIECHHE CAMOCTOSTEIbHON pabOTON, peryiupyer ee 0obeM
Ha OJIHO yuyeOHOE 3aHATHE U OCYILIECTBIIIET KOHTPOJIb BHIIIOJHEHHUS] BCEMU CTYJIEHTaMH rpymimsl. Jlis
ynoOcTBa IMpernojaBaTeslb MOXET BECTH BEIOMOCTb YyudeTa BBINOJHEHUS MUHUMyMa 3aJlaHui,
HEOOXOUMBI JUI JOTyCKa K MTOTOBOW aTTECTAllUU 1O JUCIUILIUHE.

B npouecce camocTosATeNbHOM pabOTHl CTYJIEHT HpUOOpETaeT HaBBIKM CaMOOpPraHHM3allMy,
CaMOKOHTpOJIS, CAMOYIPABJIEHUS U CTAHOBHUTCS AKTHUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM yueOHOU
JESITEIbHOCTH.

CTyeHT caMOCTOSITENIbHO OIpEeNEesieT PeKUM CBOEH BHEayJUTOPHOU paboOThl U Mepy Tpy[a,
3aTpauuBacMOro Ha OBJAJACHHE 3HAHMAMM WU YMEHHUAMM IO KaXKI0M IUCUUIUIMHE, BBIIOJIHSET
BHEAY/IUTOPHYIO pabOTy MO MHAWBUIyaIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJATOTOBKH,
Oro/KeTa BpeMEHH U JIPYTUX YCIOBUH.

E>xeHEeBHO CTYAEHT JOJDKEH YJIENSTh BBIOJHEHUIO BHEAYyJAMTOPHON CaMOCTOSITEIbHOM
paboThI B CpeJHEM HE MEHEE 3 4acoB.

[Ipy BBHIMONHEHUHM BHEAYAUTOPHOM CaMOCTOSITENILHOM pPaOOTBl CTYJEHT HUMEET IPaBo
oOpamarbesi K MPENoAaBaTeNio 32 KOHCYJbTAllUel C IeNIbI0 YTOYHEHHUs 3a/1aHusi, GOpMbI KOHTPOJIS
BBITMIOJTHEHHOTO 3aJaHUsl.



6.3. Marepuajbl IJisi TPOBeAeHUS TEKYIIEro W MPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
1. 3ameuarebHBIC YHCIA

HazoBeM HaTypaibHOE 4YHCIO «3aMe4yaTelbHbIM», €CIIM OHO CaMO€ MaJleHbKOe Cpelu Bcex
HATypaJbHBIX YHCET C TaKOH ke cymMmmol mudp. Hanpumep, uncno 1 3ameyarenpHOe, IOTOMY YTO OHO
camoe manienbkoe u3 umcen 1, 10, 100, 1000 u Tak manee. 1 — 3TO mepBoe 3aMeyaTeIbHOE YHUCIO.
Haiingute BTOpOe 3ameuartenpHOoe uncino. OMUIUTE BCE YHCIa, y KOTOPhIX cyMMa Iudp Takas xe. To
e JJi TpeThero, aecstoro, 2010-ro 3amedarenbHOr0 Yucia.

Haiinute camoe OonbIioe ABy3HaYHOE 3aMedaTesibHoe yucio. Kakoit y Hero Homep?
Kaace: >=1, <=6
Paznen: apudpmernka

2. IIpAMOYTOJILHUKH € 32/ITAHHOI IIOIIA/IBIO

Ha xiierdartoii Oymare HapucyiTe BCce MPSIMOYTOJIBHHUKH, Y KOTOPBIX IUIONIAIh paBHa 24 KIETKaM.
(CTopoOHBI TOJKHBI UATH 110 TpaHULaM KJIETOK.) CKOJIBKO MOJyUUTCS TAKUX NMPSMOYTOJIbHUKOB?

I[J'ISI KaKHnx nnomaneﬁ OBIBa€T TOJIBKO OAHNH HpﬂMOYFOJ’ILHI/IK? I[J'IH KaKuX — JIBa pPa3HbIX
HpHMoerHBHI/IKa? TpI/I Pa3HbIX HpHMOYFOJ'ILHI/IKa? Kax 3aBHCUT KOJIMYECTBO BapUaHTOB OT nnomazm?

HaitguTte u3 Bcex NpSAMOYTrOJbHUKOB C OJAWMHAKOBOM IUIOMIAABIO TOT, Yy KOTOPOrO MEPUMETP
HaVMEHBIINM.

Knace: >=3 (miiomaab, nepuMerp), <=5 (MPOCTbie U COCTABHbIE YHCJIA)
Paspnen: apudmernka, reomerpus
3. Paznoxenue yncia

Uucno 15 MOXKHO Tpemsi crioco0amu MpeICTaBUTh B BUJE CYMMBbI ITOCIIEOBATEIbHBIX HaTypalbHBIX
qucen: 15=7+8=4+5+6=1+2+3+4+5. A CKOIbKO Takux croco0oB 1t ynciaa 115? Kax
HaWTH KOJUYECTBO CIIOCOOOB JIJIsi TPOU3BOJILHOTO Uncia?

Knace: >=5 (meauresin)
Paszpen: apudgmernka
4. CynepkoMnbloTep

CynepKoMIbIOTEP YMEET BBIINOJIHATH TOJBKO OJHY OIEPAlMIO- ONEpalMI0 CMEIIMBAHUS JBYX YHCEIL:
U3 9uces M, N KOMIIBIOTEp moiry4yaeT yucio (M+n) /2. Ecau m+n — He4eTHOE, TO KOMITBIOTEP 3aBHCACT.
Bce nosydeHHble uncna XpaHaTcs B naMsaTu. [IycTs HaM JaHbl TpU 4YMClIa, OJHO U3 KOTOPBIX HOJb, a
JIBa Ipyrve HaTypaJibHble U HE paBHBI APYT Apyry. Jias Kakux duced m U N HA CYNEPKOMIIbIOTEpPE
MO>KHO MOJXYYUTh €IUHUILY?

Kaacc: >=6 (HO/)
Paspnen: apupmernka

5. JlnaroHaJim npsiMoOyroJIbHUKOB



Ha nucte Gymaru B KJeTouky oOBesr NPSAMOYTOJbHUK pazmepoM 199 x 991 kierok. Yepes3 CKOIbKO
y3710B (T.€. BEPIUIMH KJIETOYEK) MPOXOAUT AuaroHanb? CKOJbKO KJIETOK MEpeceKaeT AHaroHaiab 3TOro
npsimoyronbHuka? IlompoOyiiTe naTe OTBET Ui MPOM3BOJIBHOIO pa3Mepa MNPSIMOYTOJbHUKA —
pasmepom M x N KJIE€TOK.

Ilpumeuanue. Jluaronanb nepecekaer KJIeTKy, €Clid OHa 3aXOJIUT «BHYTPbY» ITON KIIETKH, a HE IPOCTO
MIPOXOUT Yepe3 BEPLINHY.

Kuaace: >=6 (HOJ)
Paznen: apudpmernka
6. 3axaua o pa3meHe

Kakue cyMMbI MO>KHO YIUIATUTh MOHETaMH 10 3 u 5 pyOuneii? O6o01ieHne: Kakue yuciia BhIPakKaloTCs
KoMOuHaiuen ax+by, rre a u b — JaHHble HaTypalbHble YMCIA, X M Yy — IPOU3BOJIbHBIE IIEJIbIE
HEOTpULIATENbHbIE YUCIIA.

Kuace: >=6 (HOJ)
Pazgen: apudpmernxa
7. CrygaHble KBaApaThl
CkgaHble Yucia — 3TO YMClia, KBaapaT KOTOPBIX OKAHUMBAETCS Ha 3TO ke uncio. Hanpumep:
52=25; 62=36; 252 = 625.
«I1sThI0 MATH — IBAIATH NATHY, «IIECTHIO MIECTh — TPUANATH HIECThY.
HaﬁﬂHTe KaK MOKHO OOJIbIIIE CKJIaAHBbIX YHUCCII, HaﬁILHTe CII0co0 HaXO0XICHHUS BCECX TAKUX YUCCII.
Kaace: >=7
Pa3nen: apudmeruka, aaredpa

8. ITouck Yuce ¢ 3aJaHHBIM KOJHMYECTBOM JAeTUTe el
EcTp TOJNBKO OJTHO YHCIIO, UMEIOIEEe POBHO OJUH JCJIHUTENb, - 3TO €AWHHIA. POBHO 1Ba aenuTens
MMEIOT BCE MPOCThie yucia. POBHO Tpu nenuTens MMEIOT, Hampumep, uucia 4 u 9, sBISIONINECs
KBaJpaTaMHl TMPOCTHIX 4Mces. Bce nM 4ucna, MMEIONMEe POBHO TPH JEIUTENS, OOJaJar0T 3THM
cBoiictBoM? Kakum MokeT OBITh BHJ 4YMCIa, UMEIOUIero poBHO 4 aenutens? 5 genurtenein? Jlns
JaHHOTO HaTypanbHOro yrcia N onmuimTe Bce HaTypaibHbIE Yncia, nMerolue poBHO N nenuteneit.

Kuaacce: >=7 (ocHoBHasi TeopeMa apupMeTHKH)
Pasznen: apudmernka

9. Paznoxxenus apoodeii

10 (142857) 2 0,(285714), 3. 0,(428571), ...
7 7 7

Jnst aucna 1/7 paznokeHue B IECATHUHYIO IpOOb MEPUOJTUYHO M COCTOUT U3 MIeCTH udp, a 1 2/7,
3/7, ..., 6/7 — u3 tex ke mectu nudp B Apyrom mopszake (mposepbre!). A BoT mist uncna 1/13 u 2/13



HaOops! nu(p pasusie. Mccaenyiite pa3nokeHus 3TUX Yucen u uncen Buaa 1/p, 2/p, ..., (p-1)/p, ms p
=17, 19, 41, 47 w npyruM mpoCThIM YHCIaM, H pa3depuTech, Kakue ObIBAIOT IIUKJIBI.

Kaacc: >=8
Paznen: apudpmernka
10. MepuoanyecKkue NOCJIe10BATETHHOCTH

Haiinure nepuoapl nocie10BaTeIbHOCTE!:

1) an=n"(mod k),

2) bn =on (Mod K), rae @n — uncina Gubonayun.
Kaacc: >=9 (apudmeruxu ocrtaTtkoB, ouHoM He0TOHA)
Pazgen: apupmeruxa

11. Knaccudukanus rpagukoB Ipo0HO-KBAAPATHYHBIX (PYyHKIUIA

ax? +bx +c

PaCCMOTpI/IM (1)YHKI_II/IIO y= , TA€ B YHMCIIUTCIIC U B 3HAMCHATCJIC — MHOI'OWICHBI CTCIICHU

dx? +ex +f

HC BBbIIIC BTOpOﬁ. Kakne THIbe l"pa(bI/IKOB MOT'yT HNOJYYHUTBHCA (HCCHCHYﬁTe KOJINYCCTBO Hyneﬁ,
BCPTHKAJIbHBIX W HAKJIOHHBIX aCUMIITOT U T.I[.)?

Kaace: >=8 (1po6Ho-KBagpaTH4YHbIe PYHKIINH)
Pa3znen: anredpa
12. CummeTpHYeCKHe MHOTO4JICHbI

CuMMeTpHYecKre MHOTOWIEHBI — 3TO MHOTOWIEHBI OT JBYX NEPEMEHHBIX, KOTOPbIE OT 3aMEHbl OJHON
TIIEpEMEHHON Ha JPYTyI0 HE M3MEHsroTcs. Hanpumep: X?+y?, X+Yy-Xy. MHOrounens U =X + Yy u V =
XY Ha3bIBAKOTCS YJIEMEHTAPHBIMA CHMMETPUUYECKMMHU MHOTOWICHAMH.

BepHo JIh, 4TO JIF000H CI/IMMeTpI/ILICCKI/II\/'I MHOI'O4JICH MOHO IMPEACTAaBUTbL B BHJAC MHOI'OYJICHA OT
anemeHTapHbIX U 1 V? Kak 3To cnenath 6b1cTpo?

O0o00menue. [TocraBbTe U pelINTe aHATOTUYHYIO 3a/1a4y JJIs1 CHMMETPHYECKOT0 MHOTOWIEHA OT TPEX
MEPEMEHHBIX (CKOJIBKO €CTh 3JIEMEHTAPHBIX CUMMETPUYECKIX MHOTOYJIEHOB OT X, Y, Z?).

Kaacc: >=8 (matemaTuyeckas uHAYKIUsA, OuHOM Hbl0TOHA)
Pasnen: anredpa

13. MHoOro4JieH ¢ 3aJaHHBIM HYJIEM

[TocTpoiiTe MHOTOWIEH € LEABIMU KO OHUIMEHTAMH, UMEIOIMH HOb X = V2 +4/3. IToctpoiite
MHOTOYJIEH HauMEHbIIEH CTeneHn, 00J1aat0IHi STUM CBOWCTBOM.

O6o6menue. Ta xe 3a1aua it CyMMbI K KBaJIpaTHBIX KOPHEH M3 Pa3INYHBIX MPOCTBIX YHCEIL.

Kaacc: >=8 (kBagpaTHbie ypaBHeHUs, HPPALHOHATBHOCTH)



Pasnen: anredpa
14. UppaunoHaiabHbIe KOPHH

[Ipy Kakux HenblX a,b,C KopHu ypaBHeHHs X*+ax?+bx+C=0 3a0HMCHIBAIOTCA TOJNBKO Yepe3
KBaJpaTU4HbIE UppanoHanbHocTH? (JloIycKaeTcs HeCKOJILKO 3HAKOB KBAIPATHOTO KOPHS — OJMH B
APYroM.)

Kuaacc: >=8 (kBaapaTHble ypaBHeHHsl, 3aMeHA NepPeMeHHbIX)
Pa3znen: anredpa

15. KosinyecTBO pelieHui

1. HUccnenmyiite KOIMYECTBO KOPHEH YypaBHEHUS x* + pX2 +0q=0 B 3aBucumoctu oOT

napamMeTpoB P u (. Hapucyiite Ha 110ckoCTH mapameTpos (P, () 06J1aCTH, COOTBETCTBYIOIIHE
cinyyaro 4, 3, 2 1 T.JI. KOPHEH.

2. Awuarnoruunas 3ajaua jis Ky6uueckoro MHoOrounena X° + px + g = 0.

3. Uccnemyiite KonudecTBO KOpHeil ypaBHenus X*+ax?+bx+c=0 B 3aBUCHMOCTH OT

napameTtpoB @, b u . M300pa3ure cooTBeTCTBYMONIME 00IaCTH B MPOCTPAHCTBE MapaMETPOB
(a,b,c).

Kaacc: >=8 (kBagpaTHble ypaBHeHHs, TeopeMa be3y)
Pa3znen: anredpa
16. Kak yBu1eTh CHMMETPHIO MHOTOYJIEHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 nerko pemiaercs ¢ MOMOINBIO 3aMEHbI HEM3BECTHOM. Jlst 3TOrO
JIOCTaTOYHO MIEPEMHOXKHUTh KpalHue CKOOKH, MIEPEMHOXKHUTh cpenHue CKOOKH:

(X2 + 3X)(X2 +3X + 2) =1 wu cnenarp 3ameny t = X2 +3X. Opnako, ecnu cpa3zy pacKpbITh BCE

CKO6KI/I, TO HCIIOHATHO, KaK pemaTL HOJ'IyLIeHHOC ypaBHeHI/IC (KaK YBI/IIICTL HY)KHYIO 3aMCHy)I
X4 +6x3 +11x2 +6x—-1=0.

Tpebyercs uccnenoBaTh, Kakas OCOOCHHOCTh JIEBOM YacTH ypaBHEHHUs TO3BOJISET CleNaTh HYKHYIO
3aMeHy, KaKoW KjacC YpaBHEHHH MOXKHO pelaTh MOJOOHBIM CIMOCOOOM, Kak OMpeNeNsTh s
MHOT'OYJICHA CTaHI[apTHOFO BHUOAa, MOXHO JIK HaI\/JITI/I ero KOpHI/I COOTBGTCTBYIOHleﬁ KBaI[paTI/I‘-IHOI\/'I
3aMEHOI.

Kaace: >=8 (kBagpaTHble ypaBHEeHMs1, 3aMeHA NepeMeHHOI)
Pasnen: anredpa
17. UccnenoBanue rpa)MKoB JIMHEHHBIX pyHKIMIT HA mu1ockocTH mapameTpos (K ; b)

PaccmoTpum koopauHatHyto mockocts (K;b). Kaxkmas npsimas Buna y=kx+b uzoOpakaetcs Ha 3TOMH
TUIOCKOCTH B BHJE TOUKH. Ha koopamHatHOU mutockoctu (K;b) mpoBeneno Tpu npsimble, npoxoasiime
yepe3 oJHy TO4Ky. Kaxxmas Takast mpsiMas M300pakaeT HEKOTOPOE CEMEHCTBO MPSMBIX Ha IIOCKOCTH
(x;y). Kak 5T cemelicTBa MNpsSIMBIX CBSI3aHBI MEXIY COOOH? AHAJIOTMYHBIA BOIPOC UL TpeX
MapaJIeIbHbIN NPSIMBIX.

Kaace: >=7 (imHeliHas QpyHKUHUS)



Pasnen: anredpa

18. ImopanToBO ypaBHeHue A.A. MapkoBa
Pemnts ypaBHEHUE B LIEIBIX YUCIIAX: x2+y2+22=3xyz.
Kaacc: >=8 (kBaapaTHble ypaBHeHusl, TeopeMa Buera)
Pa3nen: anredpa, apupmernka
19. Ilepuoanyeckas MocjieA0BaATEJIbHOCTH

[ocnenoBarensHoCTh &, =—a, —&,,, (@0 =0,a1 =1) sBisercs nepuoguueckor (mposepwte). [pu
kakux yuciaax K m | mocnemoBarenpHOCTh  Q,,, =Ka, +1a,,, momyuaercs nepuommyeckoi? Kakoit

JUTMHBI MOXET OBITh TIepuo?
Kuaacc: >=9

Paznen: anredpa

Kontpoabnas paGora Ne 1

Bapuant Ne 1.

1. Ha nocke HaprucoBaH MHOTOYroJbHUK. OTMETHIIN CEPEUHBI €T0 CTOPOH, a caM
MHOT'OYTOJIBHUK cTEPH. Kak BOCCTAaHOBUTH MHOTOYTOJIHUK 110 CEPEMHAM CTOPOH?
CkonpKo penieHuit nMeert 3agayda’?

2. Ha ckonbko yacTell MOXHO pa30MTh IUIOCKOCTh N MPsMBIMH? YKakuTe HauOobliee U
HauMeHblIee yncio yacteid. Kak Hano pe3ars?

Bapuant Ne 2.

1. Ha30BéM MHOIOYTOJBHHUK pAGHOY20NbHLIM, €CIM y HEro Bce YIibl paBHbl. Hampumep,
PaBHOYTOJILHBIN YETHIPEXYTOJIBHUK — ATO MPSIMOYTOJIBHHUK. Y HEro paBHBI MPOTHUBOIOJIOKHBIE
CTOPOHBI, TMATOHATM PAaBHBI W JCJATCA TOYKOW TEPECeUeHHs MOIMoJiaM W T.0. A Kakue
CBOMCTBA €CTh Y PaBHOYTOJIGHOTO eCcmiyTOIbHAKA?

2. Ha xneryaroii Oymare oOBen&H NpSAMOYToJbHUK pazMepoMm 3*4 xieTku. CKOJIBKO Ha 3TOU
KapTUHKE KBaJpaToB? A CKOJBbKO MPSAMOYTroidbHUKOB? Te jke BOMpPOCHI i MPSIMOYTOJIbHUKA
pasmepamu n*m.



KontpoabHas pab6ora Ne 2

BapuanT Ne 1.

1. imeeTcst HECKOJIBKO HACTOSIIIIUX MOHET — BCE OJJHOTO Beca, U ojHa (hajbiunBas — oHa jerye. Kakoe
HAaUMEHbIIIEE YHCIIO B3BEIIMBAHWN Ha YalleYHbIX Becax MOHAJO0OUTCA, YTOOBI OMPEIENIUTh
danpmuByo MoHety? Kak Hamo B3BemmBarh? CHauana pemmrte 3amady aig 3, 9, 27 moner. Ta ke
3ajava, eciu (anblliiBas MOHETa OTIMYAETCS MO BECy OT HACTOSIIMX, HO HEM3BECTHO, B KaKyIO
CTOPOHY.

2. B urpe Hum urpatot nBoe. ECTh HECKOIBKO Ky4eK ¢ KaMHSIMHU. 3a OMH XOJ MOKHO B3SITh JI000€E
KOJIMYECTBO KaMHEH, HO TOJIBKO M3 OJHOW Ky4YKH. BBIMIpBIBAa€T TOT UIPOK, KOTOPBIM BO3BMET KAMHHU
nocienHuM. TpebyeTcs pa3paboTaTh CTpaTeruio Urpsl B Hum.

Bapuanr 2.

1. Mynapensl nomaid B IUIEH K JOJ0eAaM. Y JIIOJIOEAOB €CTh TakoW oObrvail. [loitmMaHHBIX
IUICHHUKOB BBICTPAaWBAIOT B KOJIOHHY M HAJIE€BAalOT MM Ha TOJIOBbI KOJIIAKU — KOMY O€blii,
KOMY YepHbIi — Hayraj. Kax/plil JIEHHUK BUJIUT, KAKOTO I[BETa KOJIIAKU y BCEX, KTO CTOUT
nepes HUM, HO HE 3HAaeT, KaKOW KOJIMAaK y Hero caMoro M y BCeX, KTO CTOUT 3a HUM. Kaxabiit
IUICHHUK, HaYMHAs ¢ TMOCIEAHEr0, JOJHKEeH CKa3aTh, KAKOTO IIBETAa y HEro KOJMak (OCTaJbHbIE
CNBIIIAT €r0 OTBET). TeX, KTO OTBETWUJ MPaBWJIbHO, — OTIYCKaloT. OCTaJbHBIX — CHEAAIOT.
Mynpeusl 3HaIOT Ipo 00bYail U MOTYT Mexay coboit noroBoputhes. Kak myapenam cractu
noOoupiie yenoBek? Kakxoe HanOousbliiee 4MCIO 4YEIOBEK MOYKHO CHAcTH B CaMOM XYJILIEM
ciydae?

2. BeckoneuHast B 00€ CTOPOHBI TIOJI0CA KIIETYATOW OyMaru COCTOUT M3 YEPHBIX U OCITBIX KIIETOK.

Kaxxayro cekyHy KieTKa, IMEollas Y4eTHOE YHCII0 YEPHBIX COCeIei, CTAaHOBUTCS OeNoH, a
HMMEIOIas HEYETHOE YHUCIIO YEPHBIX cOCeNle — YepHOU. V3yunTh 3BOITIOLHIO Y30POB.

Bonpocsl k 3auery.

. CTpyKTypa akCHOMaTH4€CKOI'0 METO/1a.

. AxcromaTHKa TeOpUU MHOXKECTB.

. Axcuomaruxka Ileano.

. OCHOBHBIE aKCHOMAaTUKH €BKJIUI0BON I€OMETPUH.

. Jlornueckas CTpykTypa apuMeTHKH.

. HenipepriBHBIE 1pOo0H.

. Anrebpandeckue U TpaHCUEHACHTHbIE YHCa.

. PazpemmmMocts anrebpanyeckux ypaBHEHUH B pauKaax.

. YpaBHEHUs ¢ mapaMeTpamH.

10. CpaBHeHuUe eBKINA0BOM INIOCKOCTH € TIOCKOCThIO JIoGaueBckoro.
11. [locTpoenue reomeTpuii C MOMOLIBLIO GyHIAMEHTAIBHOMN IPyIIIbI IpeoOpa3oBaHUM.
12.ITapamiensHblii IEPEHOC.

13. IIpobaeMbl H3MEpEeHUsT TEOMETPHUYECKIX BEITMUUH.

14. Knaccudukarus GyHKIui.

15. OcHoBHBIE 251eMeHTapHble QyHKINU. PazHbie criocoObl onpeaeneHus..
16. Unrterpanst Pumana u JleGera.

Ooo~No ol wN



I(oumpo.ab oceoenun Komnemenuuﬁ

Ne Bun xonTpoOns KoHTtponupyemsie pasnensl Komnerenmuw,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS
1 AynutopHas Paszgen 1- Paznen 5 OIIK-1, [1K-2

KOHTp.paboTa(mpos
€pKa U OLICHKA)

2 Teopernueckuii Pasznen 2 OIIK-1, TIK-2

TECT

3 CamMocTosATeNnbHOE Pazgen 1- Paznen 5 OIIK-1, IIK-2
pelieHue
MIPAKTHYCCKUX
3aJaHuN
(aynutopHast)

4 3auerB 5 Pasgen 1 - Pasgen 5 OIIK-1, TIK-2

ceMecTpe

7. Y4deOHO-MeTOAMYECKOEe M MATEPHAIbHO-TEXHHYeCKOe olecnedeHHe JAUCHMILIUHBI
(Moay.is1) 3JIeMEeHTapHAsi MAaTEeMATHKA
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JIHUTEpaTypbl, HEOOXOTUMOW IJIi OCBOCHMS

JUCHUITIINHBI (MO}IYIISI) HAaY4YHBIC OCHOBBI HIKOJIBHOTO KypCa MaTCMaTUKU.

K ocHoBHOI (00s13aTenbHOI) JUTEpaType OTHOCITCS Y4YEOHMKH, ydeOHbIe MMocoOus, ydeOHO-
MeToauYecKasl JuTepaTypa M MOHOrpaduu, H3y4YeHHE KOTOpBIX SBISETCA OO0A3aTeIbHBIM IS
OBJIAJICHUS] 3HAHUSMU B MOJIHOM O00BEME MO TUCIUIUIMHE B COOTBETCTBUHU C AaHHOHN mporpammoit. K
OCHOBHOI1, Mpex/e BCcero, OTHOCUTCS JUTeparypa, uMeromas rpud MuHucrepctBa oOpazoBaHus u
Hayku Poccuiickoii @Penepanuu i Y4eOHO-METOAMYECKOTO OOBEIMHEHHS, PEKOMEHIYIOIUX
U3JJaHie K HCIOJb30BAHUIO B yUeOHOM Ipoliecce. B crucke OCHOBHOM JUTepaTyphl yKa3bIBaeTcsi HE
Oosee MATH MCTOUYHUKOB, MMEIOLIMXCS B JOCTaTOYHOM KojuuecTBe B (oHae Oubimoreku. Ecmu
JIOCTYIIHA 3JIEKTPOHHAs BEpCHsl y4YE€OHMKOB, YYEOHBIX MOCOOMH M T.X., ClEAyeT yKaszaTh sl HUX
PEXUM JIO0CTyTIA.

K nomomHUTENhHOM OTHOCUTCS IJUTepaTypa, pPEKOMeHIyemas OakalaBpaM, Maructpam ajs
CaMOCTOSITENIFHOTO M3YYEHHUS! MpPU BBIMOJIHEHUM KYpCOBOTO MpoeKTa (paboThl), y4eOHOW Hay4yHO-
UCCIIE/IOBATEeIbCKOW paboThl, NpU HanmucaHuM pedeparoB, s MOATOTOBKM K CEMHHapam,
MPAKTUUYECKUM 3aHATHUSAM, J1a0OpaTOPHBIM paboTaM U JPYTrUM y4eOHBIM 3aHSATHSAM, a TaKxke s
yrayOsaeHus U pacliipeHus 3HaHUN 10 TAaHHOW JUCLMILTUHE.

Bce HMCTOYHMKM B OCHOBHOW W JONOJHUTEIBHOM JINTEpaType MJAlTCd C  IOJHBIMU
O6ubmuorpa@uuecKuMyU OMHCAHUSIMH B COOTBETCTBMM C POCCHUHCKMM WM 3alaJHbIM CTaHJapTaMu
oopmiteHHs.



Jliist MarucTpatypsl 0053aTeNbHO HATMYKME JIUTEPATYPhl Ha aHTIIHICKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:
OcHoBHasi iMTEpaTypa:

1. MaTtemaTuyeckuii sHIMKIONEAUYecKui cioBapk. ['n.pen. FO.B. IIpoxopos. —M.: Cos.
SHIMKIoneaus, 1988.

2. ®©. Kneitn. DneMeHTapHasi MaTeMaTHKa C TOYKU 3peHus Boiciiei. T. 1. Apudmeruka. Anreodpa.
Ananus. — M.: Hayka, 1987.

3. ®@. KneiiH. DnemeHnTapHas MaTeMaTUKa ¢ TOUYKH 3peHUs BhICIICH. T. 2. 'eomeTpusi. — M.: Hayka,
1987.

4. B.A. JIroGerkuii. OCHOBHEBIC TTOHATHS IIKOJIBHON MateMaTuku. — M.: [Ipocsemenue, 1988.

5. NJI. KanTop, A.C. ConogoBuukoB. ['unepkomiuiekcHelie uncia. — M.: Hayka, 1973.

JlonoiHUTeILHAS JIUTEepaTypa:

1. A.B. bputos. Jloruueckas cTpykTypa apudMeTHKH U ee npenoaaBanus. — B ku.: [lytu
ONTHMH3AIMH O0YYCHHSI MaTeMaTHKe B By3e U mkose. Capanck, 1986, ¢. 107-116.

2. 1.W. YyuaeB. Hecrannaptaele ((GyHKIMOHAIBHBIC) MPUEMBI PELLICHUS YpaBHEHU: Y 4eOH.
ITocobue. — Capanck: M3a-Bo Mopaos. YH-Ta, 2001.

3. Y4eOHuku 1o anredpe, TeOMETprH, aHAITH3Y.

7.2. UHTepHeT-pecypcebl

http://www.lib.mexmat.ru - DnekTpoHHas OHOIMOTEKAa MEXaHHMKO-MaTeMaTHYeCKoro (akyiprera
MOCKOBCKOT0 rOCy 1apCTBEHHOTO YHUBEPCUTETA

http://www.mathnet.ru/ - Obmepoccutickuit MaTematnyeckuii mopran Math-Net.Ru — sto coBpemennas
UH(POPMAILMOHHAS CHCTEMA, TTPEOCTABIISIONIAs] POCCUICKIM U 3apyOeHBIM MaTeMaTHKaM Pa3IuUHbIC
BO3MOXKHOCTH B IIOMCKE HHPOPMAIIMU 0 MAaTEeMaTHIECKOi Ku3HH B Poccu.

http://www.benran.ru/ - Bubimoreka o ecrecTBeHHbIM HaykaM Poccuiickoit Akanemun Hayk.

7.3. IlporpamMmmHoe o0ecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHMYecKoe odecneyeHne

B opranuszamuu yueOHOro mporiecca HEOOXOAWMBIMH SIBIISIIOTCA CpEACTBa, OOECHEeurBaOIINe
ayJIMOBU3YyaJIbHOE BOCIpHATHE y4yeOHOro Mmatepuana ( CHEHHATM3HPOBAHHOE JEMOHCTPALMOHHOE
o0opynoBaHue):

1. locka u men (niam 6oj1ee COBpeMEHHbIE aHATIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEIUIHBIE TEXHOIOTHU

3.MUKpPOGOH M COOTBETCTBYIOLME YCTAHOBKU (i1 paboOThl B OONBIINX ayJUTOPHSIX C
MHOT'OYNCJIEHHBIMU TPYIIIIAMU CTYJEHTOB)


http://www.lib.mexmat.ru/
http://www.mathnet.ru/
http://www.benran.ru/

Pabouast nporpamma nuctumuiiHsl HaydHble 0CHOBBI HIKOJBHOTO0 Kypca MaTeMaTHKH
cocTapiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu ®I'OC BO no nanpasnenuto noarorosku 44.03.01
[Temarornyeckoe o6pa3zoBanue MaremaTnka

IIporpammy cocraBuia:
Cr. npenonaBarens Kadenpsl «Matemarnueckuit ananus» O3noeBa E.B.

[IporpamMma ogo0pena Ha 3acenanuu kadeapbl «MareMaTudecKuil aHaIn3
[Tporokon Ne6 ot «27» heBpans 2025r

[IporpamMma onobpeHa YueOHO-METOINUYECKHM COBETOM (hPU3UKO-
MaTeMaTHYECKOTo (aKyIbTeTa
[Ipotokon Ne 7 ot «13» mapta 2025 r.



Ipunoxenne Nel

1. IlepeyeHb KOMNETEHUH, ¢ YKa3aHHEM ITANoOB UX ()OPMHPOBAHUA B Ipolecce

OCBOCHHS 00pa30BaTEJbHOI IPOrPAMMBI.

[Ipu ocBOCHMM AMCHUILUIUHBI (MOAYJsS) KOMIETEHIWHU, 3aKPEIUICHHbIE 32 HEeHW, peaau3yroTcs Mo

TeMaM (pazjenaM) JIUCHMIUIMHBI (MOAYJsl), B OIPEICICHHOW CTeneHH (MOJIHOCThIO WM B

OFOBOpCHHOﬁ I{aCTI/I) 1 Ha OIIPECACIICHHOM JTallc

Tabmunal.
Kon  [HammeHnoBaHme KOMIIETEHIIMH Nupukatop 10CTHXKEHUS KOMITETEHLIUN
KOMIIETEH- (3aKperIeHHBIH 32 TUCIUILTMHOMN)
005171

OI1K-1 CriocoOeH MpUMEHSTh OIIK 1.1: 3HaeT METOJbI HCCIICIOBAHUS, TPUMEHSICMBIC B
(yHIAaMCHTAIBHBIC 3HAHKS, [MAaTEeMAaTUYSCKOM aHAIIN3€, KOMIUICKCHOM H
[OJTy4eHHBIE B 001aCTH (yHKIIMOHAJILHOM aHaU3e, allredpe, aHATUTHIECKOU
MaTeMaTHYeCKUX U (WIJIH) FCOMETPUHU U TOMOJIOTHH, AU PEepPEHIINATBLHBIX
E€CTECTBEHHBIX HAyK, U ypaBHEHUSX, TUCKPETHON MaTeMaTHKE U MAaTEeMaTUYECKOM
HCII0JIL30BATh UX B oruke, TeOpUM BEPOSITHOCTEHM, MAaTEMaTUYECKOM
rpodeccrnoHabHOM CTATUCTUKE U CIIYYaHBIX MPOIECCaX, YACTECHHBIX
IIesITeIbHOCTH METO/1aX, TEOPETUUECKON MEXaHUKE;

OIIK 1.2: ymeeT myOaMYHO AOKJIAIBIBATH M OOBSICHATD
(byHIaMEHTaIbHBIEC PE3YyJIbTATHl B COOTBETCTBYIOIINX
[pazzienax MaTeMaTUKU;

OIIK 1.3: Biajseer HaBbIKAMH CTPOTOrO J0KA3aTEILCTBA
YTBEPXKJICHUH B 00JIaCTH MaTeMaTHYECKOTO aHaIn3a,
KOMIUIEKCHOTO ¥ (DYHKIIMOHAILHOTO aHaJIN3a, alnreophl,
AQHATUTUYECKOU TeoMeTpuH, TuddepeHIIaTbLHONR
reoOMeTpUU U TOMOJOTHH, U depeHIInaIbHbIX
YpaBHEHU M, JUCKPETHOM MaTeMaTUKU U MAaTEMaTHYECKOMN
TOTUKU, TEOPUU BEPOSITHOCTEN, MATEMaTUYECKON
CTATUCTUKH U CIIyYaHBIX MPOIECCOB, YUCICHHBIX
METO/10B, TEOPETUUECKON MEXAHUKH.

[1K-2 Crniocobnocth MmaTemarnuecku [[IK-2.1: 3HaeT cnocoObl onpeneneHus BUI0B U TUIIOB
KOPPEKTHO CTaBUTH npodeccHoHaNbHBIX 3a7ad, CTPYKTYPHUPOBaHUS 33134y
CCTECTBEHHOHAYHBIE 3411aH, |o 3 yaypx rpyTI.

PHAHHC MOCTAHOBOK [1K-2.2: Brioupaer Hambosiee 3pPEKTUBHBIC METOIbI

KJIaCCHYCCKHUX 3a7ad

MATEMATHK [PEIICHUS] OCHOBHBIX THIIOB 3aJ1a4, BCTPEUAIOIIUXCS B
MaTeMaTHKE.
[1K-2.3: OO6nagaer cMcTeMaTH3MPOBAHHBIMU TEOPETUYECKMMH
1 TPAKTUYECKUM 3HAHUSIMH.

2. Onucanue Noka3arejieid  KpUTepreB OLIEHUBAHUA KOMIIETEHIMIT HA PA3JIMYHBIX

Tanax ux (popMUpPOBaHUS, ONHUCAHHME IIKAJT OLleHUBAHUS

Tabmuma 2.




ComnocraBJiieHue HIKAJI OlleHNBaHMS

A-OasutbHass  |(OTIMYHO Xopoiio Y nosnerBoputenbHO  HeyaoBIeTBOPUTENBHO

LIKaIa (moBbIIEHHBIA  (0a30BbIi (oporoBsblil ypoBeHb) (YPOBEHb HE

(YpOBEHb YPOBEHB ) YPOBEHB ) chopmHpoBaH)

OCBOCHWSI)

100- 91-100 81-90 61-80 0-60

GannbHas

wkana

BuHapHas 3auTeHo He 3aureno

Lwkana

Tabnuna 3.

OneHuBaHMe 0TBETA HA BOIPOCHI 10 TeMaM /ISl YCTHOI'O OIpoca

A-OannpHas mkana (ypopenb  [[lokasarenu Kputepuu

OCBOCHUS)

OTMYHO (TOBBILIEHHBIN
YPOBEHbD)

- [lonHoTa n3noxeHus
TEOPETUUECKOI0 MaTepuaa;
- [IpaBuiibHOCTD W/HH
ApryMEHTHPOBAHHOCTD
M3TI0KEHHUSI
(TocenoBaTeIbHOCTh
IMeHCTBUI ),

- CaMOCTOSATENTLHOCTD
OTBETA,;

- Kynbtypa peun.

Xoporiio (6a30BbIi ypOBEHb)

'Y TOBIETBOPUTEITLHO
(MOpOroBBIN YPOBEHBD)

CTyZeHTOM J]aH MOJIHBIH, B
IIOTU4ECKON
MOCIIEI0BATEIbHOCTH
[Pa3BEPHYTHIN OTBET HA
[OCTaBJIEHHBIN BOIIPOC, /1€
OH MIPOJIEMOHCTPHUPOBAIT
3HAHU [IPEeIMETa B IOJTHOM
o0BeMe yueOHOH
MPOTPaMMBI, JIOCTATOYHO
r1y0OKO OCMBICIIUBAET
ITICIIUTUTHHY, TIPUBOJIAT
COOCTBEHHBIE MPUMEPHI 110
npoOiemaTuke
MOCTaBJICHHOTO BOMPOCa

CtyneHToMm J1aH
[Pa3BEpPHYTHIN OTBET HA
MMOCTaBJIEHHBIN BOIPOC,
MPUBOAUT IPUMEPHL, B
OTBETE MPUCYTCTBYET
CBOOOJTHOE BJIaJICHUE
MOHOJIOTHYECKON peYblo,
IMTOTUYHOCTH U
MOCJIEI0BATEIBHOCTD
oTBeTa. OJTHAKO
ITOITYCKaeTCsl HETOYHOCTh B
OTBETE.

CTyZeHTOM JIaH OTBET,
CBHJICTEIILCTBYIOIINI B
OCHOBHOM O 3HAHHUH
MPOIECCOB U3YYAEMO
ITACIUTUIMHBI,
OTJIMYAFOIITHIACS

HEI0CTaTOYHOU TITyOMHOU 1




HeynosneTBopuTeIbHO
(ypoBeHb HE C(HOPMHUPOBAH)

MOJTHOTOU PACKPBITHSI TEMBI,
3HAHUEM OCHOBHBIX
BOTIPOCOB TCOPUH,
HE0CTATOYHBIM YMEHHEM
maBaTh apryMEHTHPOBAHHbIC
OTBETHI U TIPUBOINTH
[IPUMEPHI, HEIOCTATOYHO
CBOOOIHEIM BIIaJEHUEM
MOHOJIOTHYECKOM PEUbIO,
ITIOrMYHOCTBIO U
[1OCJIEA0BATEIBLHOCTEIO
OTBETA.

CTyZeHTOM JIaH OTBET,
KOTOPBIN COEPKUT Pt
CEpbE3HBIX HETOYHOCTEH,
0OHapy>KUBAIOLIHIA
HE3HaHUE MPOLIECCOB
M3y4aeMOM IPEAMETHON
007acTH, OTIAMYAOIIUNACS
HEermyOOKUM pacKpbITHEM
TEeMbI, HE3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHUEM J1aBaTh
apryMEHTUPOBaHHbBIC
OTBETHI, CJ1a0bIM BIIQJICHUEM
MOHOJIOTHYECKON PEYbIO,
OTCYTCTBUEM JIOTHUYHOCTHU U
MOCIIEI0BATEIIBHOCTH.
CtyneHT He criocoOeH
OTBETUTH Ha BOIIPOCHI JaXKe
MPU TOTIOHUTENBHBIX
HABOISIIUX BOTIPOCAX
MpernoaaBaTers.

Tabmauma 4.

OuenuBaHue NOAroTOBKYU pedepaTon

A-GansbHas 1Kana (ypoBeHb
OCBOCHMS)

TToka3arenu

Kpurepun

OTAMYHO (TIOBBIIEHHBIH
YPOBEHbD)

- [losnHOTA U3NM0XKEHUS
TEOPETHUYECKOr0 MaTepHana;
- [IpaBusibHOCTD W/MMK
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeNbHOCTD
necTBuil);

- CaMOCTOSATENBHOCTD
OTBETA;

- KynsTypa peun.

BbINOMHEHbI BCe TpeboBaHUs
K HanMcaHuio 1 3aluTe
pedepaTta: obo3HaveHa
npobnema n obocHoBaHa eé
aKTyanbHOCTb, cAenaH
KpaTKui aHanm3 pasnuyHbix
TOYEK 3peHUs Ha
paccmaTtpuBaemyto npobnemy
N NOTNYHO

n3noxeHa cobcTBeHHas
no3nums, chopmynmpoBaHbl
BbIBOAbI, TEMA packpbITa

NOMNHOCTLIO, BblAepXKaH 00BLEM,




Xoporio (6a30BbIii yPOBEHB)

cobntoaeHbl TpeboBaHMs K
BHeLUHEMY O(POPMIAEHNIO,
INaHbl NpaBuIbHbIE OTBETHI HA
\NONOSIHUTENbHbBIE BOMPOCHI

Y 10BIIETBOPUTEIHHO
(MoporoBbIii ypOBEHB)

OCHOBHbIEe TpeboBaHUS K
pedepaTy u ero 3awute
BbINOMHEHbI, HO NPX 3TOM
nonyueHbl HegovéTsl. B
HACTHOCTU, UMETCS
HETOYHOCTW B U3ITOXEHUN
MaTepuana; oTCyTcTByeT
Inornyeckas
nocrnegoBaTenbHOCTb B
CYXXOEHUsIX; HE BblaepKaH
00bEM pedbepaTa; umeroTcst
ynyLeHns B obopmneHnm; Ha
AOMNOMHUTENbHbIE BONPOCHI
Npwv 3alimTe OaHbl HEMOJHbIE
OTBETbI

HeynosnerBopuTebHO
(ypoBeHb He c(hopMHUPOBaAH)

MMeTCH CyLLeCTBEHHbIE
OTCTYNneHus oT TpeboBaHUM K
pecepupoBaHmio. B
HACTHOCTH:

TemMa OCBeLlleHa NnLb
HACTUYHO; AONYLLEHbI
dakTu4eckmne ownMbKu B
cogepxaHum pedepata unum
npv OoTBETE Ha
NOMONHUTENbHbIE BOMPOChI; BO
BPEMsi 3aLLUMTbl OTCYTCTBYET
BbIBO,

Tema pedeparta He packpbITa,
oGHapyxnBaeTcs
CyLLEeCTBEHHOE HenoHumaHue
npobnemsl

Tabmuma 5.
OunennBaHue 0TBETA HA 3a4YeTe
Or1eHKa XapakTepucTrka TpeOOBaHMI K pe3yabTaTaM aTTecTallud B opme 3adera
«3a4TeHO» Teopernueckoe comepxaHue Kypca 0CBOSHO TOJHOCTBIO 0€3 MpoOesioB Uik B

11€JI0M, MJTH OOJIbIIeH YacThi0, HEOOXOIMMbIE IPAKTUYECKHE HAaBBIKK PaOOTHI €

OCBOCHHBIM MaTepHalioM C(OPMHUPOBAHBI UJIH B OCHOBHOM C()OPMUPOBAHBI, BCE
WA OOJBITMHCTBO MPEyCMOTPEHHBIX pabodel mporpaMMoil yueOHbIX 3aaHui
BBITTOJIHEHBI, OT/ICTIbHBIE U3 BHIMOJIHEHHBIX 3aJJaHUH COJIepKaT OLIHOKH.




«He 3auteno»  TeopeTnueckoe coepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXOAMMbIE HABBIKU
paboTh HE CHOPMUPOBAHBI HITH CHOPMUPOBAHEI OTACTHHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueit yaeOHOM mporpaMMoii 3a1laHui He
BEITIOJTHEHO MO0 BBIMOJIHEHO C TPYOBIMU OITMOKaMH, KQUE€CTBO UX BBIMTOJHCHUS
OLICHEHO YMCIIOM OAJIJIOB, OJIM3KUM K MHHUMYMY.

MarepuaJsbl 1Jisl NIPOBeAeHHS TEKYIIEro ¥ MPOMeKyTOYHOI0 KOHTPOJIsl 3HAHUI CTY/IeHTOB
1. 3ameuaTeabHbIC YHCIA

HazoBeM HaTypanpbHOE YHCIO «3aMEYaTENbHBIM», €CIM OHO CaMO€ MAaJICHbKOE Cpeld BCeX
HATypaJbHBIX YUCEIl ¢ Takoil xe cymmon nudp. Hampumep, uncio 1 3amedartenbHoe, IOTOMY 4YTO
OHO camoe MasieHbkoe u3 uucen 1, 10, 100, 1000 u tak ganee. 1 — 310 mepBoe 3aMeyaTesibHOE
yucno. Haliqute BTOpoe 3ameuaTenbHoe uncio. ONMUIIMTE BCE YUCHA, Y KOTOPBIX cymma Iudp
Takas xe. To e st TpeThero, necsatoro, 2010-ro 3ameyaTeIbHOrO YHCIIA.

Haiinute camoe Oosbiioe qBy3HAYHOE 3aMedaTeNbHoe unciio. Kakoit y Hero Homep?
Kaace: >=1, <=6
Paznen: apudpmernka
2. IIpAMOYToJbLHUKH € 321aHHO¥ MJIOIIAIBIO

Ha xneruaroii 6yMare HapHCYﬁTe BCC MPAMOYT'OJIbHHUKH, Y KOTOPBIX IUIOMIAAb paBHA 24 KJeTKaM.
(CTOpOHBI JOJDKHBI UATH 110 I'paHUulaM KJ'IeTOK.) CKoJbKO MOJIYUHUTCA TaKUX HpHMOYFOHBHI/IKOB?

Jns kakux TmIiom@aaeld ObIBaeT TOMBKO OOUH MPAMOYroilbHUK? [l KakuxX — JBa pa3HBIX
npsMoyrosibHuKka? Tpu pasHbIX nOpsMmoyrojbHuka? Kak 3aBUCUT KOJMYECTBO BApUAHTOB OT
TLIOIIAIH ?

Haiinure u3 BCeX NMPSAMOYIOJIBHUKOB C OJWHAKOBOM IUJIOIIA/BIO TOT, Y KOTOPOTO MEPUMETP
HauMEHBIIINI.

Kaacc: >=3 (miomaab, nepumetp), <=5 (mpocThbie U cocTaBHbIE unciia) Pa3men:
apudgmMeTnka, reoMmeTpus
3. Pazyio:keHue ynciaa

Yucno 15 MOKHO TpeMsi ciocobaMu MPEICTaBUTh B BUJE CYMMBI ITOCIIEIOBATENbHBIX HATYPaIbHBIX
yucen: 15=7+8=4+5+6=1+2+3+4+5. A ckoapko Takux criocodos misa yucia 115? Kak
HAWTH KOTUYECTBO CIIOCOOOB /ISl MPOU3BOIBHOTO YKca?

Knace: >=5 (meaurenn)
Pasznen: apudgmernka

4. CynepkoMnbIoTep



CyInepKOMIIbIOTEP YMEET BBINMOJHATH TOJBKO OJIHY OINEpalyio- OMNEpalHMI0 CMEIIUBaHUS JIBYX
YHECceNl: M3 YMCeT M, N KOMIBIOTEp moiydaer 4ucio (m+n) /2. Ecmu m+n — HedeTHOe, TO
KOMIIBIOTEp 3aBUcaeT. Bce momydyeHHble uyncia xpaHsaTcs B namsath. [lycTh HaM JaHbl TpH 4YuUCIa,
OJIHO W3 KOTOPBIX HOJNb, a JBa JpyrHe HaTypaJbHbIE W HE pPaBHBI JApyr apyry. s kakux
YHCesl M U N Ha CYNePKOMIBIOTEPE MOKHO MOJIYUUTh €AUHUILY?

Kunacc: >=6 (HO/)
Paznen: apupmeruxka
5. luaroHajim npsiMmoyroJibHUKoOB

Ha nucte Oymarm B KJIETOYKY OOBENIHM NPSMOYTOJbHUK pasmepoM 199 x 991 knerok. Yepes
CKOJIBKO y3J10B (T.€. BEpIIMH KJIETOUYEK) MPOXOAMUT auaroHaib? CKOJIBKO KIETOK IepeceKaeT
JMaroHanb 3TOro mpsiMoyroibHuka? [lonpoOyiiTe naTh OTBET JUIsl TPOHM3BOJIBHOTO pa3Mmepa
NpSIMOYTOJIbHUKA — pazmepoM M x N KIIeTOK.

Ilpumeuanue. JlnaroHanb Nepecekaer KIETKY, €CIM OHa 3aXOJUT «BHYTPb» ITOM KIIETKH, a HE
IIPOCTO MPOXOJUT YEPE3 BEPLIUHY.

Kunace: >=6 (HOJ)
Pa3znen: apudpmernra
6. 3amaya o pa3meHe

Kakue cyMMbl MOXHO YyIUIaTUTh MOHeTaMH 1o 3 u 5 py6uneir? OOoOuieHHe: Kakue 4Yucia
BBIpKAIOTCS KOMOWHaIuend ax+by, rme a m b — 1naHHble HaTypajbHbIE YWClIa, X U Y —
IIPOM3BOJIbHBIE 1IEJIbIE HEOTPULIATEIbHbBIE YNCIIA.

Kunace: >=6 (HOJ)
Paspnen: apupmernxa
7. CrilgiHble KBaApaThl

CkJigHbIe YUCIIa — 3TO YHCIIa, KBAJIpaT KOTOPBIX OKAHYMBACTCS HA 3TO ke uncio. Hampumep:

52=25; 62=36; 252 = 625.
«[1sThI0 MATH — JIBAINATH NATHY», IIECTHIO MIECTh — TPUNATH MIECTHY.
Haiinure kak MOKHO OOJIBINIE CKJIQIHBIX YHCEN; HAWIUTE CII0CO0 HAX0XKICHUS BCEX TAKUX YHCEIL.
Kaacc: >=7
Pa3nen: apudpmernka, anredopa

8. Mouck uMcen ¢ 3apaHHbIM KONMYECTBOM Aenurenen
EcTth TOIBKO OHO YHUCJI0, UMCIOIICC POBHO OAWH ACIUTCIIb, - OTO CAWHUILIA. PoBHO nBa nenutens
HMCIOT BCC IIPOCTBIC YHUCJIA. PoBHO TpU ACIUTCIIA UMCHOT, HAlIpUMEP, YUCIIa 4 n 9, SABIIAOIIUECA
KBaapaTaMu MPOCTBIX YHUCCIL. Bce nu qucia, UMCHOIIIUC POBHO TpHU ACIUTCIIA, 06naz[anT 9THUM



cBoiictBoM? KakuM MOxeT OBITh BHJ 4YMCIIA, HMEIOIIEro poBHO 4 menutens? 5 menwureneit? s
JAHHOTO HarypasiibHOro uucia N onummMTe BCe HATypalibHbIE 4YHUCa, uMeromue poBHO N
NEJIUTENCH.

Kuace: >=7 (ocHoBHasi TeopemMa apu(pMeTHKH)
Paspnen: apudgmernka

9. Pazyio:keHus apodeii

1 _0,142857),% = 0,(285714), 3 —0,(428571), ...

7 7 7

st yucna 1/7 paznokeHue B ASCITUYHYIO IPOOh MEPUOANYHO U COCTOUT W3 MIECTH nudp, a s
2/7,3/7, ..., 6/7 — u3 Tex xe mectu uudp B apyrom nopsiake (mposepbTe!). A BoT muist uncna 1/13
u 2/13 nabops! uudp pasusie. Uccnenyiite pa3inokeHus 3TUX 4ucen U yrcen Buaa 1/p, 2/p,

eee (p-D)/p, st p = 17, 19, 41, 47 u npyrum npocTbIM 4YUCIaM, U pa3depurech, Kakue ObIBAIOT
IIUKJIBL.

Kaacce: >=8
Pazgen: apupmeruxka
10. Ilepuoamyeckue MocjaeI0BaTEILHOCTH
Haiinure neproibl mocine10BaTeIbHOCTEN:
1) an=n"(mod k),
2) bn =oen (Mmod k), rie @n — uncna @uboHaTYH.
Kaace: >=9 (apudmernxu ocratkon, 6ouHoM Hbl0TOHA)
Paznen: apudpmeruxa

11. Knaccupuxauus rpagpukoB IpoOHO-KBaAPATHYHBIX QPYHKIMA

ax? +bx +c

PaCCMOTpI/IM (1)YHKIII/II-O y= TI€ B YHCIMUTCIC U B 3HAMCHATCJIC — MHOI'OYJICHBI

)
dx2 +ex +f
CTEeNeHH He BbIlIe BTOpoi. Kakue Tumbl rpaikoB MOTYT MOTYYUTHCS (MCCIIEYHTE KOJIUYECTBO
Hy.]'[efl, BepTI/IKaJIBHBIX W HAKJIOHHBIX aCUMIITOT U T.I[.)?

Kaacc: >=8 (npo6Ho-kBaapaTuunbie pynkuun) Pasmen:
anareodpa
12. CummeTpHYecKHe MHOTOUYJIEHbI

CumMMeTprYeCKue MHOTOWIEHBl — 3TO MHOTOWIEHBI OT JIBYX NEPEMEHHBIX, KOTOPbIE OT 3aMEHbI
OJIHO} NEPEMEHHOI Ha JPYTYIO HE U3MeHsIoTcsa. Hampumep: X2+y2, X+Yy-Xy. MHOro4ness: U = X
+ Y 1 V = XY Ha3bIBAIOTCS 3JIEMEHTAPHBIMH CUMMETPUUECKUMHU MHOTOWICHAMH.



Bepho 11, 9T0 m11000#1 CHMMETpUYECKU MHOTOUYICH MOKHO MPEJICTABUTh B BUIC MHOTOYICHA OT
anemMeHTapHbIX U u V? Kak 3To cienats ObIcTpo?

O0o0menne. [loctaBpTe 1 pelInTe aHAIOTUYHYIO 337ady JUIsl CUMMETPUYECKOIO MHOTOYJIEHA OT
TPEX MEePEMEHHBIX (CKOJIBKO €CTh AJIEMEHTAPHBIX CHMMETPHYECKHX MHOTOWICHOB OT X, Y, Z?).

Kaacc: >=8 (matemaTnuyeckasi MHAyKuus, ouHoM HoroToHa)
Pa3znen: anredpa

13.MHoOro4J1eH € 32aIaHHBIM HYJIEM

[TocTpoiiTe MHOTOUJICH C LENbIMU KO3 (DUITUECHTAMH, UMEIOIIUN HOIIb X = 7 +3 . IToctpoiite

MHOT'04JIeH HauMEHBIIIEH CTeNeH!, 00JIadaroIHi STHM CBONCTBOM.

O0o0menue. Ta xe 3a1a4a st CyMMBbI K KBaipaTHBIX KOPHEH M3 pa3IMYHbIX TPOCTHIX YHCEIT.
Kaacc: >=8 (kBagpaTHbIe ypaBHEeHHS, HPPALHMOHAIBLHOCTH)

Pa3znen: anredpa

14. HppannoHajbHble KOPHH

IIpu Kakux Lenbx a,b, C KopHU ypaBHEHUS X* +ax? +bX+C =0 3anMChIBAIOTCA TOJNBKO YEPE3
KBaJIpaTHUHbIC WppanuoHansHOoCcTH? (JlomyckaeTcss HECKOJIBKO 3HAKOB KBAJIPATHOTO KOPHS —
OJIMH B JIPYTOM.)

Knace: >=8 (kBagpaTHble ypaBHeHHsl, 3aMeHA NlepeMeHHbIX)
Pasnen: anredpa

15. KoanuecTBo pemeHuni

1. HUccnenyiiTe KOIMYECTBO KOpPHEW ypaBHEHUS x4 + sz + g =0 B 3aBucumocTH OT
napameTpoB P u (. Hapucyiite Ha IUIOCKOCTH mapaMeTpoB (P, ) obmactw,
COOTBETCTBYIOIIHE ciydaro 4, 3, 2 U T.J1. KOpHEH.

2. AHanmornusas 3ajada Jud Kyondeckoro MHOrouneHa X° + px + g = 0.

3. Hccnenyiite KoaMuecTBO KOpHeH ypaBHeHHs X* +ax® +bx+C=0 B 3aBUCUMOCTH OT
napameTpoB @, b u C. M300pa3ure COOTBETCTBYMOIIHE OOJACTH B IMPOCTPAHCTBE
napametpoB (a,b, c).

Kaacc: >=8 (kBagpaTHble ypaBHeHus, Teopema be3y) Pa3znen:

anareodpa
16. Kak yBuaeTs CHMMETPHIO MHOTOYJICHA?

VYpaBuenue x(x+1)(x+2)(x+3)=1 merko perraercs ¢ MOMOIIBIO 3aMEHbI HEM3BECTHOM. J[71s1 3TOTO
JOCTaTOYHO NEPEeMHOXKUTh  KpallHHE  CKOOKHM,  TEPEeMHOXHTh  CpelIHHE  CKOOKH:
(X® +3X)(X®+3x+2)=1  u cuenars 3ameny t=X? +3X. Onnaxo, eciu cpasy pacKpbITh
BCC CKOOKH, TO HEMOHSATHO, KaK peliaTh MOJy4YEeHHOE ypaBHEHHE (KaK YBHUICTh HYXHYIO
3aMEHY):



x* +6x3 +11x%2 +6x-1=0.

TpeOyercs nccaenoBarh, Kakasi 0COOCHHOCTh JICBOM YaCTH ypaBHEHUS MTO3BOJISIET CACIIATh HYKHYIO
3aMeHy, KaKOH KJIacC YpaBHEHHH MOXKHO peIIaTh IMOJO0OHBIM CIIOCOOOM, KaK OINPENeNsITh IS
MHOT'OYJICHA CTaHI[apTHOI‘O BHa4a, MOXKHO JIH Haf/'ITI/I ero KOpHI/I COOTBCTCTBYIOIJ_Ief/'I KBaI[paTH‘IHOﬁ
3aMCHOM.

Kaace: >=8 (kBaapaTHble ypaBHeHHs, 3aMeHa IepeMeHHOI)
Pa3znen: anredpa
17.  HccnenoBanue rpa)ukoB JHHEHHBIX (PYyHKIMIT HA MI0ocKocTH mapaMeTpos (K ; b)

Paccmorpum koopauHathyto wiockocth (K;b). Kaxnas mpsmas Buma y=kx+b nzoOpaxkaercs Ha
9TO IUIOCKOCTH B Bue ToukHM. Ha koopmunatHo# tutockoctu (K;b) mpoBeaeno tpu mpsimbie,
MPOXOJAIINe uepe3 OAHy Touky. Kaxkmas Takas mnpsmas u300pakaeT HEKOTOpPOE CEeMEHCTBO
IpsIMBIX Ha MII0cKocTH (X;y). Kak 3Tu cemeiicTBa MpsSMBIX CBSI3aHBI MEXTy c000i1? AHATOTHMYHBIHI
BOIPOC JIJISl TPEX MapaijiesIbHbII MPSMBIX.

Kaace: >=7 (qimueiiHas d¢yHKuus)
Pa3znen: anredpa
18. AuodantoBo ypaBHenue A.A. Mapkosa
Pemnts ypaBHEHUE B LIEIBIX YUCIIAX: x2+y2+22:3xyz.
Kaace: >=8 (kBagpaTHble ypaBHeHus, TeopeMa Buera)
Pa3nen: anredpa, apupmernka

19. Ilepunoanyeckas noc/jie10BaTeIbHOCTD

[TocnenoBarebHOCTh an+2 = —an —an+1 (&0 =0,a1 =1) sBsiercss meproaruecKoil (POBEPHTE).
[Tpu xakux yucnax K u | mociemoBarenbHOCTD an+2 = Kan + lan+1 monyyaercs nepuoanueckoii?

Kakoii JIHHBI MOXKET OBITh TEPHO?
Kaacc: >=9 Pazgen:

ajiredopa

KonrtpoJbHast padora Ne 1

Bapuant Ne 1.



1. Ha nocke HapricoBaH MHOTOYTOJIBHUK. OTMETHIIN CEPEIMHBI €T0 CTOPOH, a caM
MHOTOYTOJILHUK CTEpIH. Kak BOCCTAHOBUTH MHOTOYTOJILHUK 10 CEPEMHAM CTOPOH?
CkoJpKo penieHuit nMeet 3agada’?

2. Ha ckonbko yacteit MOKHO pa3OUTh MJIOCKOCTh N MpSIMBIMHA? Y KaXKUTE HAHOOJIbIIIEE
Y HauMeHbliee ynciio yacted. Kak Haymo pe3ars?

Bapuant Ne 2.

1. Ha30BéM MHOTOYTOJIBHUK PABHOY20NbHbIM, €CIIH Y HErO BCE YIIIbI paBHBI. Hampumep,
PaBHOYTOJIbHBIA  YETBHIPEXYTOJIBHUK — 3TO MPSAMOYTOJbHUK. Y  HEro paBHBI
MPOTUBOIMOJIOXKHBIC CTOPOHBI, JHATOHATU PaBHBI M JCIATCS TOYKOW TIEPECEUCHHUS
MIOTIOJIaM | T.JI. A KaKHe CBOWCTBA €CTh Y PABHOYTOJIBHOTO ecmuyroIbHUKA?

2. Ha kneruaroit 6ymare o06BeieH MpsIMOYTOJNBHUK pazMepoM 3*4 kieTku. CKOJIbKO Ha STOU
KapTUHKE KBaJIpaTroB? A CKOJBKO MNPsAMOYroibHUKOB? Te ke BONPOCHl ISt
NpSMOYTOJIBHUKA pa3MepaMu n*m.

KonTpoJubHnas padora Ne 2 Bapuant Ne

1. meeTcs HECKOIBKO HACTOSIIIMX MOHET — BCE OJHOTO Beca, U OfiHA (hasbIINBasi — OHA JIeT4e.
Kakoe HanMmeHblllee YMCIIO B3BEUIMBAHUN Ha YalleYHBIX Becax MOHAJ00UTCS, YTOOBI ONpPENeNNuTh
¢anpmmByro MoHety? Kak Hano B3BemmBars? CHavana pemmre 3agady ais 3, 9, 27 moner. Ta xe
3ajada, eciu (pajbpIIMBas MOHETa OTIMYAETCs IO BECy OT HACTOALIMX, HO HEU3BECTHO, B KaKylO
CTOPOHY.

2. B urpe Hum wurpator nBoe. ECTh HECKONBKO Ky4yeK ¢ KaMHSMH. 3a OJUH XOJ MOXHO B3STb
m060€e KOJIMYECTBO KaMHEH, HO TOJBKO W3 OJHOM Ky4yKd. BBIMIpBIBa€T TOT UTPOK, KOTOPBIH
BO3bMET KaMHU nocieqHuM. TpeOyercs pazpaboTarhk cTpaTeruto Urpsl B Hum.

Bapuanr 2.

1. Mynapens! momnanu B IJIEH K JIIoAoeaaM. Y JIFOJI0€I0B €CTh TakoW oObrvaid. I[ToliMaHHBIX
TUICHHUKOB BBICTPAUBAIOT B KOJIOHHY U HAJEBAIOT UM Ha TOJIOBBI KOJIMAKU — KOMY O€IIbIiA,
KOMY YepHbI — Hayraa. Kaxaplii MJIEHHUK BUIUT, KaKOTO I[BETA KOJIIAKK Y BCEX, KTO
CTOMT IEpe]l HUM, HO HE 3HAET, KaKOM KOJIIIaK y HEro caMoro U Y BCEX, KTO CTOUT 3a HUM.
Kaxnaplili MieHHWK, HAYyuMHAas C TOCJEIHEro, JOJDKEH CKas3aTh, KAKOTO I[BETA y HErO
KOJMaK (OCTaJIbHBIC CIBIIIAT €r0 OTBET). 1e€X, KTO OTBETHJI MPAaBWIBHO, — OTITYCKAaOT.
OcTanbHbIX — cbhegaroT. Mylpensl 3HAIOT Mpo 00bIYail M MOTYT Mexay coboit
noroBoputhes. Kak myzapeniam crmactu moGoneiine yenoBek? Kakoe HauOombliee 4ucio
YeJIOBEK MOKHO CIIACTH B CAMOM XYJIIIEM cirydae?

2. beckoneunas B 00e CTOPOHEI IT0JIOCA KJIeT4aToOH 6YM3.1"I/I COCTOMUT U3 YCPHBIX U OebIX
KJICTOK. Kaxcz(ylo CCKYHAY KJICTKA, UMCIOIIasA YCTHOC YUCJIO YCPHBIX COCC,[[Cﬁ,



CTaHOBUTCsI O€TIOM, a UMEIOIIast HEYETHOE YHCIIO YEPHBIX coceiel — yepHOU. 3y4uTh 3BOTIOIUIO
Y30DPOB.

Bomnpocsl k 3auery.

. CTpyKTypa akCHOMAaTHYECKOTO METOAA.

AKcHOMaTHKa TEOPUH MHOXKECTB.

Axcuomaruka Ileano.

OCHOBHBIE aKCHOMATHKH €BKJIMIOBOY T€OMETPHH.

Jloruyeckast CTpyKTypa apu(pMETHKH.

HenpepriBHble 1podu.

Anrebpanueckue ¥ TpaHCLEHICHTHbIE YHCIIA.

. PazpemmMocTs anrebpanyecKkux ypaBHEHH B pauKasax.

. YpaBHEHUs C IapaMeTpaMu.

10. CpaBHeHUE eBKINI0BOM IJIOCKOCTH C IUIOCKOCTHIO JlIoGaueBckoro.
11. TlocTpoenue reoMeTpuii ¢ TOMOIIBIO PyHAAMEHTATLHON TPYIIIBI TPe0Opa30BaHUIA.
12. TlapannenpHbIi IEpEeHOC.

13. TIpobaembl n3MEpEHUsI TEOMETPUIECKUX BEITHUYHH.

14. Knaccudukauus GyHKIHHN.

15. OcHoBHBIE 371€MEHTapHBIE PYHKIMH. Pa3Hble clOCOObI OnpeeneHusl.
16. UnaTerpansl Pumana u JleGera.

©oNOU A ®WNE

CBenennsi 00 yTBep:KJAeHMH NPOrpaMMbl HA O4YepeIHONH Y4eOHBI Trol M perucTpanuu
M3MEHeHUu

Y4eOHblil Pemenne Buecennbie m3MeHeHUs Ilonmuce 3as.
roj Kagenpbl Kagenpoit
(Ne mpoToxkona,

naTa)







