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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA

1.1. Heap 1 32724y AMCHUILIMHBI

eab ocBOeHUs1 AUCHUILIMHBI «Teopus U MPaKTUKA PEUICHUS MATEMATUYECKUX
3amau»
— C€O3[1aTh MAaTE€MATHYECKYI0 0a3y METOJMYECKOM MOArOTOBKH OYIyIIEro y4HMTEls
MaTEeMaTHKHU 00111e00pa30BaTeIbHON CPETHEH IIKOIbI;
— OBJIQJICHUE BCEMU OCHOBHBIMH MOHATUSAMH U (PaKTaMu JUCITUTUTHHBL
— NOPEACTABJIECHUHA THOCEOJOTHUYECKUX KOPHEH MATEMaTUYECKHUX MOHATHHN IIKOJIBHOIO
Kypca cpeaHeit o01eo0pa3oBaTebHOMN MIKOJIbI;
— YCTAHOBJICHME JIOTUYECKOM CBSI3€M M MaTEMaTHUYECKUX OCHOBaX B CBETE
COBPEMEHHOW HAyKH.

3aJa4u:
— OCYILECTBIIATh B3aUMOCBSI3b METOAWYECKON NMOATOTOBKM CTYJECHTA - MAaTeéMaTHKa C
TEM, YTO HEOOXOAMMO €My 3HaTh, Kak OyaylieMy Y4YWUTEII0 MaTeMaTUKU CpeIHen
LIKOJIBL;
—CHCTEeMaTU3UPOBATh U YIIyOJIaTh 3HaHUS CTYACHTa B IPEAMETHON 00JIaCTH.

1.2. [lnannpyembie pe3yabTaTbl 00yUeHHU s

B pe3ynbraTe 0cBOSHMS 1aHHOM JUCIUILIMHBL y 00y4aroumxcs (GOpMUPYIOTCS
CIIEAYIOLINE KOMIIETEHINH:

HIIK-4 - CpoocobeH  OCyLIECTBISATh — MEJArOTMYECKYI0  TMOJACPKKY U
COMPOBOXACHUE OOydyalolmuxcsa B  TpOIecce JOCTHKCHHUS  MeETamnpeIMETHBIX,
MPEIMETHBIX M TUYHOCTHBIX PE3yIbTaTOB.

CIIK-1 - CnocobeH OCBOUTH COBPEMEHHBIE KOHLENIUH, TEOPUHU, 3aKOHBI U
METO/bI B 0OnmacTu (DU3MKM, MAaTeMaTUKU U HHPOPMATHKH, OBJIAIE€Th OCHOBHBIMU
METOJIaMU pelIeHUs 3ajad, CHOpMYJIMPOBAHHBIMU B pPaMKaX JAHHBIX MPEIMETHBIX
o0yacTei, U MPUMEHUTH UX B MPOPECCUOHATBHOMN AESITEIbHOCTH.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
INPOI'PAMMBI

JucuunianHa BXOIUT B 4acTh, OPMUPYEMYIO yYaCTHHKaMH 00pa30BaTENbHBIX
orHomieHud Onoka bl «/lucuumnuuel  (MomynMm)» M SBISETCA  DJIEKTUBHOMN
JTUCHUTLIAHOM.

Jlnst ocBoeHus qucuuIuInHbl « ctopust MaTeMaTUK» 00y4YaroIHecs UCIIOIb3YIOT
3HAHMS, YMEHHUS, HABbIKU, MOJyYEHHbIE U CPOPMUPOBAHHBIE B XOJI€ U3YUYEHHS] TaKHX
npeIMeToB Kak «JJeMeHTapHas MareMaTuka», «Anredbpa», «Maremaruueckuit
aHaln3», «ApupMeTHKa IeUCTBUTEIBHBIX YUCE», «['eoMeTpus» 1 ToMy mogooHoe.

JlaHHBIA KypcC TMO3BOJHUT CTYACHTaM TIJIyO)K€ OCMBICIHTH CYIIHOCTh MHOTHX
npo0OsieM, M3y4aeMbIX B MaTeMaTW4yecKuX aucuuiuinHax. OH SBISETCS CpPelICcTBOM

4



HHTCIJICKTYAaJIbHOI'O PAa3BHUTHA JIMYHOCTH W AKTHBHOI'O BOCIHUTAHHUA KYJIbTYPbI

MaTEMaTU4YCCKOIO CTHUJIA MBIIIJICHUA.

KOMHeTeHHI/II/I, 3HAHHWA, HABBIKM W YMCHUS, IIOJYUYCHHBIC B XOJC H3YUYCHUA

AUCHUIIMHBI, 1OJZKHBI BCCCTOPOHHE MCITOJIL30BAaTLCA N PA3BHUBATHCA O6yanOH_II/IMI/IC$II

— Ha BCCX OTallaxX 06y‘IGHI/ISI B BY3C IIpHU U3YUYCHHUU IHUCHUIINIMH MATCMAaTHYCCKOI'O
IMUKJI4, IIPOBCACHUHN HAYYHBIX I/ICCJ'IGI[OBB.HHﬁ, BBITIOJTHCHUH KOHTPOJIBHBIX U JOMAIIHUX

SaﬂaHHﬁ, IMOATOTOBKC KYPCOBBIX U BBIITYCKHBIX KB&JII/I(bI/IKaHI/IOHHBIX pa60T;

— B XOjI€ JlaJibHEHIIero o0y4eHus B MarucTpaType.

3. OPBEM U COAEP KAHUE JUCIHHUIIJINHBI

3.1. O0beM TUCHHUILIHHBI

IToka3aTenap 00beMa TUCHHUIIINHEI ®opma
o0yueHust
Ounas
O0BeM QUCHUILIMHEI B 3aYE€THBIX €IUHUIIAX 4
O0BeM DUCHUILUIMHEI B yacax 144
KonrakTHasi padora: 100,5
Jlexnuu 40
[IpakTrueckue 3aHATHS 60
KoHTakTHBIE Yachl Ha MPOMEKYTOUHYIO 0,5
aTTECTAITUIO:
Kypcosas pabota 0,3
3ayer ¢ OLIEHKOH 0,2
CamocrosrenbHas pabora 18
KonTpomb 25,5

DopMOM TPOMEKYTOUYHOM aTTECTALIMU SIBIIIIOTCA: 3a4ET C OLIEHKOW M KypCOBast

pabota B 2 cemecTpe.

3.2. Conep:xaHue TUCUUILIAHBI

HanmenoBanmue pa3aesioB (TeM)
JAUCHUIIVIMHBI ¢ KPATKUM COACPKAHUEM

KoanuyecTtBo
4acoB




Jlekuu

CeMuHapckue 3aHATHS

IIpakTuyeckue 3aHATHSA

JlabopaTopHble 3aHATHUSI

1.

no

w

e

o

Tema 1.ToxnecTrBeHHbIE npeodpa3oBaHus. ToxecTBeHHbIE
npeoOpa3oBaHusl palMOHAIBHBIX BbIpaXKEHUN. Pa3no)keHue MHOrouwieHOB Ha
mHoxkutTenn. Cokpamienue apodeir. CymMma W MPOU3BEACHUE DPANMOHAIBHBIX
BbIpakeHUM. HaxoxneHne 4YncioBBIX 3HAYEHWM PAllMOHAJIBHBIX BBIPAXKCHUI.
ToxnecTBeHHbIE npeoOpa3oBaHus UPPALMOHATIbHBIX BBIPAXKEHUH.
WppaunonanbsHble BbipaxkeHus. O6nactb onpeneneHus. [IpuMmeHneHne cBONWCTB
apu@MeTUYeCKUX  KOpHEH TNpu  IpeoOpa3oBaHUSAX  HMPPALMOHAIBbHBIX
BbIpa)keHUl. Briesnenne kBajpaTta win Kyba noj 3HakoM pajukaia. CioxHble
paauKabl. ToxnecTBeHHbIE npeoOpa3oBaHus [10Ka3aTeIbHbIX u
norapudmuueckux BbipakeHud. CBoiicTBa cremnenell. CBOICTBa YHCIOBBIX
gorapupmoB.  ToxaecTBeHHBIE  MpeoOpa3oBaHMsA  TOKA3aTENbHBIX U
J0rapupMHUECKUX BBIPAKCHUM. ToxnecTBeHHbIE npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUH.

Tpuronomerpuueckass  OKpyXHOCTb.  [loHsTME KocmHyca W cHHyca
JNEHCTBUTENBHOTO  YHUCIA. ['pynmel  TPUTOHOMETPUYECKUX  (HOPMYII.
ToxnecTBeHHble  NpeoOpa3oBaHMsl ~ TPUTOHOMETPHUECKUX  BBIPAXKEHUH.
ToxnecTBeHHble TpeoOpa3oBaHUsl BBIPAKEHUH, cOAepkKallUX oOpaTHBIE
TpUroHomerpuyeckue GyHkIuu. YucnoBble HEpaBEHCTBA.

IIpocreiimne  HepaBeHCTBA.  JlOKa3aTenbCTBO  YHUCIOBBIX ~ HEPABEHCTB.
CpaBHeHuEe 3HAaY€HMIl 4YHUCIOBBIX  BbIpaXeHMH. CpeaHUE  BEIMYUHBI.
Kitaccnueckrie HepaBeHCTBa.

12

Tema 2.KomOuHaTopHble 3amaun. MeTog MaTeMATH4eCKOW WHIAYKIMH.
[TepecranoBku. Coueranus. PazmenieHus.

[IpaBuno ymHOXeHHS U JepeBo BapuaHToB. [lepectanoBku. Bribop
HecKoAbKHX dJjieMeHToB. Couertanusd. Pasmemenus. Meron MaTeMaTHUYECKOI
WHIYKUWU B pelieHuu 3a1ad. [Ipu3Haku npuMeHeHus: MeToJa MaTeMaTHuyeCcKon
WHIYKIIMY TIPU PEIISHUH 3a/1a4 U I0Ka3aTeIbCTBE TeopeM. Penenue 3amay.

10

12

Tema 3. I'eomerpusi. OCHOBHBIE METO/BI PELIEHUS TEOMETPUUECKUX 3a/1ad Ha
BBIYMCICHUC U NJOKa3aTCIbCTBO.

Menunana IPSIMOYTOJIBHOTO TPEYrOJbHUKA. VY nBoenue MEMaHBI.
[Tapamnenorpamm. Cpennsis nuHUA TpeyroybHHMKa. Tpameums. Ilpuemsr
HaXOXKJCHUS BBICOTBI M OMCCEKTPUCHI TpeyrojbHHUKa. OTHOIIEHHE OTPE3KOB.
Otnomenne momaaed. KacarenpHass K okpykHocTH. Kacarommecs
okpyxHocTu. Ilepecekaromuecs OKpyKHOCTH. OKpY>KHOCTH, CBSI3aHHBIE C
TPEYTrOJIBHUKOM M YETBIPEXYTOJIBHUKOM. [IponopuuoHanbHbIE OTPE3KH B
OKPYXHOCTHU. YTIbl, CBA3aHHBIE C OKpPY>XHOCTbIO. MeEToJ BCIOMOrareiabHOu
OKpyXHocTU. BcrnomorarenbHble MOA00HBIE TpeyroibHUKH. HekoTopsie
CBOICTBA BBICOT M TOYKH UX IepeceueHus. Meron ruomaneil. Mcnonp3oBanue
TPUTOHOMETPUHU IIpU PEIICHUH 3aJad Ha BBIYMCIECHHE. MeToJ BEKTOpHOU
anreOpsl. Mcnonb3oBaHMe KOOPAMHATHOTO MeTona. ['eoMeTprueckue pemeHus

10

12
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HEreOMETPUYECKUX 3ajad. PeleHune uppanuoHalbHBIX ypaBHEHMU. Pemenue
CHCTEM aJre0pandyeckux ypaBHEHUI.

Tema 4. 3agaum Ha MCHOIb30BaHHME KOMILUIEKCHBIX 4Hcel B ajareodpe,
reomerpuu. KomruiekcHble 4ncna.

Onepauyy Haj KOMIUIEKCHBIMU 4yMciaamMH. ['eomeTpuueckas HHTEpIIpeTanus
KOMIUIEKCHBIX ~ yuces. [lokazaTenpHast (opmMa KOMIUIEKCHOIO — YHCIA.
KommuiekcHble 4yucia B 3eMeHTapHod reoMerpu. OCHOBBI  MeToAa
KOMIUIEKCHBIX 4ncen. GopMyIibl JJIMHBI OTPE3Ka U CKAJISAPHOIO IIPOU3BENCHUS
BEKTOpoB.  IlapamienpHOCTh,  KOJUIMHEAPHOCTb,  NEPHEHIUKYISIPHOCTD.
KommiekcHble KOOpIMHATBI HEKOTOpbIX ToueK. IlogoOHble M paBHbIE
TpeyrojibHUKU. PemieHwe 3agay ¢ NOMOUIbIO  KOMIUIEKCHBIX — YMCEI.
KommiekcHble unciia B 3JIeMEHTapHOM anreodpe.

Hcnonb30BaHuEe TPUTOHOMETPUYECKOH (OPMBI KOMIUIEKCHBIX YHCET IS
pElIeHUs] YPAaBHEHUM.

Tema 5. MHM30panHble HecTaHAApTHbIE 33/1a4M IIKOJBHOIO Kypca
MaTeMaTHKH U MeTOAbI UX pemenns. HepaBencrtsa

Jloka3aTenbCTBO ~ HEPABEHCTB  METOJAOM  MAaT€MaTH4YeCKOW  MHIYKIUH.
HepaBeHcTBa, cBsi3aHHBIE ¢ TpUrOHOMeTpudeckuMu GyHkuusaMu. HepaBenctsa
B IUITAHUMETPHUU U cTepeoMeTpuu. OyHKIMU AHThE W UX NpriokeHus. 3agayun | 10 12
Ha MAakCUMyM U MuUHUMYM. Pemienuwe 3ajmau ¢ nmapamerpoM. Yuciao KOpHeH
KBaJPaTHOTO MHOTOWICHA B PELICHUU 3aJ1a4y ¢ nmapamerpoMm. CBOMCTBAa KOpHEH
KBaJpaTHOIO MHOIOWIEHA B PEIIEHUMU 3aJad C IapameTpoM. Bsaumnoe
pacnoJjioKeHUe KOpHEN KBaIpaTHOIO MHOTOWIEHA U 33J]a4i C TapaMeTpoM.

Hroro 40 60

10 12

dopmoii TPOMEKYTOUHOH aTTECTAINH SBJITIOTCS: 3a4€T C OIIEHKOW M KypCcoBast
pabota B 6 cemecTpe.

4. Y4eOHO-MeTOAMYECKOE O0ecleYeHre CaMoOCTOATEeILHOU PadoThl
00y4arOIIUXCS

[lenpr0o camocTOSITENHHOM pabOTHl ABIAETCS YIIyOJIeHHUE TIOHUMaHUS U
yIy4dllIEHHE YCBOCHHS Kypca JIEKIMM M TNPAKTUYECKUX 3aHATHI, MOATOTOBKA K
BBITIOJIHEHUIO KYPCOBBIX paboT M K cJjaye 3a4eTa C OIEHKOU. A Tak ke (hopMHpOBaHUE
CIIOCOOHOCTEM K CaMOCTOSITEJIbHOMY MO3HAHUIO M OOYYEHHIO, TIOWCKY JIMTEPATYpHI,
00001eHnI0, O(QOPMIICHUI0O H TPEJACTABICHUIO TOJYYECHHBIX PpE3yJbTAaTOB, WX
KPUTUYECKOMY  aHajdu3y, [OMCKY HOBBIX W  HEOPAMHAPHBIX  PELICHUHN,
apryMEHTUPOBAaHHOMY OTCTaMBAaHUIO CBOUX TMPEUIOKEHUH, YMEHUU TMOJATOTOBKHU
BBICTYIUJICHUNM M BefeHus auckyccuil. CamocTtosiTeNbHas pabora TpeOyeT Jyisi CBOEro
pelIeHus OT CTYJICHTa YMEHUS YCTaHABIMBATh HE TOJIBKO OT/ACJIbHBIC ()YHKIIMOHAIBHBIC
CBSI3U B paHEE YCBOCHHBIX 3HAHMUSIX W METOJAaX UX MPUMEHEHHUS, HO U YMEHUS
OTIPENICNIATh UX CTPYKTYpPY B 1i€JIOM. BhimosHeHne 3Tux paboT CTUMYIUPYET CTyJIEHTa
MIPUMEHSTh YCBOEGHHBIE paHee 3HaHUs, YTO JieJlaeT ux 0oJiee riryOOKUMHU.

CamMocTosTeNbHYIO pa0OTy Ha MPAKTUYECKUX 3aHITHUSX MOXXHO OPTaHM30BaTh 32
CYET CaMOCTOSITEILHOTO PEIIEHUsI MOCTABJICHHBIX 3aJ1ay, BBIOJIHEHUS MpejiaracMbIxX
3aJlaHdid, COCTAaBJICHHS MTOTOBOTO OTYETa O TMpojelaHHOW pabote. Ha nexmmsx -



IUCKyccHs, OOCyXJeHMEe MHEHMH CTyAeHToB. Ha 3adere c oueHKoW - mpoBepka
O3HAaKOMJIEHUS CTYJIEHTOB C JIUTEPATypPOH.

@DOpMBI 1 METOIBI CAMOCTOSITEIBHON PaOOTHI CTYACHTOB U €€ 0(OpMIICHHE:

- KOHCIIEKTUPOBAHHUE M3y4aeMOU JIMTEPATypPhl - KPATKOE U3JI0KEHUE MaTepraa 1o
HMCTOPUYECKUM BOIIPOCAM W3 MPEMJIOKEHHBIX HCTOYHUKOB, a TaKK€ M3 HCTOYHUKOB,
KOTOpPBIE CTYJIEHTbl HaXOASAT CaMOCTOSATEIBHO COIVIACHO MPEMJIOKEHHOW TEMATHKE,
TEMaTUYECKUX BeO-CalTOB, AJEKTPOHHBIX YUEOHHUKOB U T.J.; KOHCIEKT JOKEH OBITH
JOCTaTOYHO KPAaTKUM U TOYHBIM, 00001IaTh OCHOBHBIE TIOJIO’KEHUS aBTOPOB;

- IIOATOTOBKA  PAa3BEPHYTOTO  AHAIUTUYECKOTO  OTYETAa IO  pe3yJibTaTaM
IPOBEJCHHOIO HCCIIEJOBaHUsI OCHOBHBIX HJAeH B paboTax pa3iMyYHBIX aBTOPOB,
Pa3INYHBIX OX.

C uenpro onTUMU3aLMU Y4eOHOT0 MpoLecca pEKOMEHIYETCsl Ha IEPBOM 3aHATUU
COOOIIUTh CTyAGHTaM OOIIYI0 TEMAaTHKy 3aHITUH, LEeIu M 3aJadd Kypca, TEMbl
CaMOCTOATENbHON paboThl M MPUMEPHBIN MEPEYEHb BOIIPOCOB MO TUCUUILIMHE, & TAKKE
0003HaYUTh OCOOEHHOCTH IIPOBEACHMS 3a4YeTa C OLCHKOM M MPOMEKYTOUYHOIO
KOHTpoJis1. CaMoCTOSATENbHOM paboTON CTYAEHT 00s3aH 3aHUMAThCA Mepel KaXKIbIM

MPAKTUYECKUM 3aHITHUEM B (JOpME BBHIMOJHEHHS JOMAIIHEH pabOTHI.

No

Temsbl mig
CaMOCTOSITENb
HOT'0 U3YYEHUS

N3yuaembie
BOIIPOCHI

Koi-
BO
4acoB

DopMBbI
CaMOCTOATENb
HOM pabOTHI

Metoanueckoe
o0ecrieueHue

Dopmsbl
OTYETHOCTHU

JlokazaTenbCcTB
0 TOXICCTB U
HEPaBEHCTB HA
MHO>KECTBE

1.JleficTBUTENBHBI
€ yncia u
JNEUCTBUS HAL
HUMH
2.JlokazaTenbCTB
0

TPUTOHOMETPHUYEC
KHUX TOXJIECTB.

3.JlokazaTenbCTB
0 HEpaBEHCTB

Pabora ¢
JUTEPaTypoun 1
CETBIO
HuTtepner.

Pexomennyemas
JauTeparypa.
Pecypcsl
HuTepner.

PacuetHnas
pabora,
3a4€THOE
3aJlaHnue

Pemenne
reOMETPUYECK
X 3a71a4 Ha
MIOCKOCTH

1.B3aumnoe
pacroJioKeHue
JIMHEHBIX
duryp:
B3aMMHOE
pacroJioKeHue
Pa3INYHBIX TOUYEK
Ha [IpsIMOH,
B3aMMHOE
pacroJiokeHue
TOYKHU U OTpE3Ka,
JeXalluX Ha
OJIHOM IIPSIMOH,
B3aUMHOE
pacnoIoKeHue
IIPSAIMOM U TOYKH
BHE INPSMOM,
B3aMMHOE

Pabora ¢
JUTEPaTypou U
CETBIO
HuTepher.

Pexomennyemas
JauTEparypa.
Pecypcsl
HuTepher.

Pacuetnas
pabora,
3a4E€THOE
3aJlaHnue




pacnosoXeHue
MPSMOM U IBYX
TOYEK BHE €€,
B3aMMHOE
pacnosoXeHue
TOYKH U JABYX
B3aMHO
napajuieIbHbIX
MPSIMBIX.
2.B3anmHoe
pacnosoXeHue
NPAMOJIMHEHHBIX
¢uryp:
B3aMMHOE
pacrnojoxeHue
TPEYTOJIbHUKOB,
B3alMHOE
pacrosoxeHue
MHOT'OYT'OJIbHUKO
B.
3.B3zaumnoe
pacrosoxeHue
OKPY’KHOCTEH. :
B3alMHOE
pacnoiokKeHue
LIEHTPOB
OKpY>KHOCTEH
OTHOCHUTEIILHO
o0rmeit
KacaTeJbHOM,
pacrosaoKeHue
IIEHTPOB
OKPYXHOCTEU
OTHOCUTEIFHO UX
o01ieit TOUKu
KacaHwusl,
pacrosaoKeHue
IIEHTPOB
OKPYXHOCTEU
OTHOCHUTEIILHO
o011eit xopasl ,
pacnosoxXeHue
LIEHTPOB
OKPYXHOCTEU
OTHOCHUTEIIbHO
XOp/bl Oonbleit
OKPY>KHOCTHU
pacnosoxXeHue
TOYEK KaCaHMs
OKPY>KHOCTH U
psAMOI
4.I'eomeTpuuecKu




€ 3a/1a41 C
napameTpamu

KommiekcHbie
YHClia B
peleHnmn
3aja4
3JIEMEHTAapPHOU
MaTeMaTUKHU

1.OcHOBHEIE
TEOPEMBI
AJIEMEHTapHOU
MaTeMaTUKU U
KOMILICKCHEIS
yuciia
2. .Pemenne
F€OMETPUUYECKHIX
3aJ7a4 ¢
MIpUMEHECHUEM
KOMILICKCHOTO
yucia

PacueTtnas
pabora,
3a4eTHOE
3aJjaHKe

Pabora ¢
JIUTEePATypoit U
CEThIO
Hutepner.

Pexomennyemas
JuTepartypa.
Pecypcsl
Hutepner.

Pewenne
YpaBHEHUH U
HEPABEHCTB,

1.Pemenue
HUPPALMOHATILHBIX
, TIOKa3aTeIbHBIX,

TPUTOHOMETPHUYEC
KMX YPaBHEHUH C
[1apaMeTpoM,
CBOJSLIUXCS K

KBaJIpaTHbIM. 6
2.Pemienue
MPPaLMOHAIIBHBIX
, IOKa3aTeJbHBIX,
TPUTOHOMETPHUYEC
KHMX HEPaBEHCTB C
[apamMeTpoM,
CBOSILIUXCS K
KBaJIpaTHbIM.

COJIepKaIIIX
rnapameTp

PacueTtnas
pabora,
3a4eTHOE
3aJJaHKe

Pa6ora c
JUTEpaTypoi u
CEThIO
Hutepner.

Pexomennyemas
auTepartypa.
Pecypcsl
HuTepner.

Uroro 18

5. ®OHJ OHEHOYHBIX CPEACTB U1 HPOBEJEHUAA TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIUM 11O JMCIHHUIIJIMHE

5.1. IlepevyeHb KOMIIETEHUMI C YKa3aHHEM ITanoB ux GopMupoBaHus B npouecce
0CBOEHMS 00Pa30BaTeIbHOI MPOrpaMMbl

N3yuenune nucturuinabl « Teopust U mpakTHKa PeNIeHHs] MAaTeMaTHIECKUX 3a1a94»
MO3BOJISIET CHOPMUPOBATH y OaKaJIaBpOB CIAEAYIONINE KOMIETEHIIUH.

KOJI 1 HAUMCHOBAHUEC KOMIICTCHIINHU

Oranbl GOpMHUPOBAHUS

JAIK-4  «Cnocoben  ocyuiectBiATh | 1. PaGota Ha yueOHBIX 3aHATUSX.
MeJarorM4eCcKyto MOAJICPKKY u | 2. CamocTosiTenbHas paboTa.
CONPOBOXK/ICHUE oOy4aromuxcs B

npolecce JOCTHKECHHUSI
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MCTAIIPCAMCTHBIX, MMpCAMCETHBIX u
JIMIHOCTHBIX PE3YyJIbTATOB»

CIIK-1 «CriocobeH OCBOHTH
COBPEMCHHBIC  KOHIICIIIUH,  TCOPHH,
3aKOHBI M METOABI B 00JIACTH (DU3HKH,
MaTEeMaTHKH W WH(POPMATHKH, OBJIAJICTh
OCHOBHBIMH METOJaMH PEIICHUS 3ajad,
c(hOpMyJIMPOBAHHBIMH B paMKaX JaHHBIX
MPEIMETHBIX 00JIacTel, M MPUMEHHUTHh UX
B MPO(ECCUOHAIBHON JCATEIHHOCTH»

1. PaGoTa Ha y4eOHBIX 3aHATHSIX.
2. CamocrosiTenbHas padoTa.

5.2. Onucanue nmokasaresieil 1 KpUTEpUeB OLICHNBAHMS KOMIIETEH U
HA Pa3JIMYHbIX ITAanaxX uX GOpMHUPOBAHUS, ONTMCAHNE IKAJI

OLHCHUBAHUA
Onermsac YpoBeHb Ixana
MBIE Oran N Kpurepun
KOMITETEHT chopmupo- (bopMupoBaHI Onucanue rnokasaresnei onermparms | CUCHMEA
. BaHHOCTH HUS
ATIK-4 Ioporossrit | 1. Pabora Ha 3namo: Texymmmii 41-60
y4eOHBIX 3aHATHSX. | - XapaKTEePUCTUKY JUYHOCTHBIX, | KOHTPOJb
2. METalpeIMETHBIX u MIPEIMETHBIX | (BBITOIHEHH
CamocrosiTennbHas | pe3ysbTaToB 00pa30BaTENHHON | € PacUeTHBIX
pabora. JIESITeTHHOCTH B KOHTEKCTE B pabort),
MpeMETHON 00ACTH. MIPOMEXYTOU
HBbII
Ymemns: KOHTPOJIb
- OKa3bIBaTh MEArOTHYECKYIO IIOMOIIb U | (BBITOJHEHH
MOJJIEP)KKY OOyUaroIMMCs, B MPOLECCE | € 3aUeTHBIX
JIOCTHKEHUSI MeTarnpeaAMEeTHBIX, 3aja4,
MPEIMETHBIX " JMYHOCTHBIX YCTHBIH
PEe3yJbTaTOB. OTBET Ha
BOTIPOCHI)
I[poneunayT | 1. Pabora Ha 3namu: Texymmii 61-100
BIA y4eOHBIX 3aHATHAX. | - CHOCOOBI OKa3aHWs HMHAMBUAYaIbHOW | KOHTPOIb
2. MeJarorMieckoi MMOMOIIY M MOAJAECP)KKU | (BBITOIHEHU
CamocrositensHass | oOydJaromuMcsl B 3aBUCHMOCTH OT HX | € PacdyeTHBIX
pabora. CHocoOHOCTEH, 00pa3oBaTeNbHBIX pabort),
BO3MOKHOCTEH U MOTpeOHOCTEH. IIPOMEKYTOU
HBbII
Ymems: KOHTPOJIb
- OKa3bIBaTh MEIarOTHYECKYIO IIOMOIIIb U | (BBITOJHEHH
MOJJIEPIKKY o0ydJarommmcs, B | € 3aueTHBIX
3aBUCHMOCTH OT HX CIOCOOHOCTEH, 3aja4,
00pa3oBaTeNbHBIX ~ BO3MOXKHOCTEH W YCTHBIH
MOTpeOHOCTEH, B Ipoliecce JAOCTHXKEHHUS OTBET Ha
METalpeMETHBIX,  NPEIMETHBIX W | BOIPOCHI)

JIMYHOCTHBIX PE3YyJIbTATOB.

Braoemn:

- CIIOCOOHOCTBIO M OTBITOM NMPHUMEHCHHS
B MPEIMETHOM OONAaCTH pPa3IHYHBIX
CII0COO0OB  OKazaHus IIeJaroru4eckoi
MTOMOIIM ¥ MOIACPKKH 00yJarOIuMCs B
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3aBUCHMOCTH OT HX CIIOCOOHOCTEH,

00pa3oBaTeNbHBIX ~ BO3MOXKHOCTEH M
NOTpeOHOCTEH.

CIIK-1 [oporossrit | 1. PaboTa Ha 3uaem: Texyumii 41-60
YUeOHBIX 3aHATHUSIX. | -COBPEMEHHBIE KOHLIEIIIUH, TEOPUH, KOHTPOJIIb
2. 3aKOHBI U METOJIBI B 00J1aCTH (DU3UKH, (BBIOTHEHU
CamocrosiTennbHas | MaTeMaTUKU U MHPOPMATHKH U € pacyeTHbIX
pabora. TIEPCICKTHBHBIC HATIPABJICHUS Pa3BUTHUS pabor),

COBPEMEHHOH HAayKH; POMEKYTOY
-3Ha4CHUE U MECTO THUCLMIUIH (QU3UKO- HBII
MaTeMaTHYeCcKOro LUKJIa B 00mIei KOHTPOJIb
KapTHHE MHpA. (BBITIOJTHEHU
Ymeem: € 3a4ETHBIX
-5ICHO ¥l JIOTUYHO M3JIaraTh NOJyYeHHBIE 3aja4,
0a30BbIC 3HAHHUS; YCTHBIH
-JIEMOHCTPUPOBATH MOHUMAaHHE O0IIEH OTBET Ha
CTPYKTYPBI JUCIHUILIMH (PU3UKO- BOIIPOCHI)
MaTeMaTHYeCKOT0 [IUKJIA U B3aUMOCBSI3U
UX C IPYTMMH JUCHHUIUTMHAMU;
-CTPOUTH MOJEIIH PEaTbHBIX 00BEKTOB
WITH TIPOLIECCOB;
-poeCCHOHANBHO periaTh 3a1a4H,
CBSI3aHHBIC C IPEAMETHOI 0011acThIO, C
YYETOM COBPEMEHHBIX IOCTIKECHHI
HayKH;
-IIPUMEHATH HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHHU JIJISI
3 PEKTUBHOTO pelICHHs] HayYHBIX U
MPUKJIAIHBIX 33714, CBSI3aHHBIX C
IpeJMETHON 00JIaCThIO.
[Mponsunyt | 1. Pabora Ha 3naem: Texymmii 61-100
BIf YUYEOHBIX 3aHATHAX. | -COBPEMCHHbBIC KOHIICIILUH, TCOPHH, KOHTPOJIb
2. 3aKOHBI 1 METOZBI B 00J1aCTH (DU3UKH, (BBIIOTHEHU
CamocrosiTennbHast | MaTeMaTHKU U HHQOPMAaTHKU U € PacueTHBIX
pabora. NEePCIECKTHBHBIC HAMIPABJICHUS Pa3BUTHS pabor),
COBPEMEHHOMN HAyKH; IPOMEKYTOY
-3Ha4YCHUE U MECTO TUCLIMIUIHH (QU3UKO- HBIi
MaTeMaTHYeCcKOro [UKJIa B 00IIeH KOHTPOIIb
KapTHUHE MHpA. (BBITIOJTHEHU
Ymeem: € 3a4ETHBIX
-5ICHO ¥l JIOTUYHO M3JIaraTh NOJIyYeHHbIE 3aja4,
6a30BbIe 3HAHUS, YCTHBIN
-IEMOHCTPUPOBATh MOHUMaHUE 00Iel OTBET Ha
CTPYKTYPBI JUCIMIUIHH QU3HKO- BOIIPOCHI)

MaTEMaTUYECKOTO [UKIIA U B3aUMOCBS3U
UX C JIPYTHMU JUCHUIUTHHAMU;
-CTPOMTH MOJIENTU PEATbHBIX 00BEKTOB
WK TIPOIIECCOB;

-nipo(heCCUOHATIFHO PellaTh 3aJJa4H,
CBSI3aHHBIE C MPEAMETHOHN 00JIacThIO, C
YYETOM COBPEMEHHBIX JOCTIKECHHI
HAyKH;

-IIPUMEHSITH HHPOPMAIIMOHHO-
KOMMYHHKAIHOHHBIC TEXHOIOTHH JUTS
3¢ HEeKTUBHOTO pEeUIeHNs HAyYHBIX U
MPUKJIAIHBIX 337124, CBSI3aHHBIX C
NpeIMETHON 00IacThIO.

Bnaoeem:

-CIIOCOOHOCTBIO K JIOTHYECKOMY
pacCyXAeHHUIO;

-MOJICTIMPOBAHHUEM JIJISI TIOCTPOCHHUS
00BEKTOB M MPOIIECCOB, OMPEICICHHS
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WK TpeACKa3aHUsl UX CBOUCTB;
-BlIaiceT OCHOBHBIMH METOaMH
peuienus 3a1a4, chopMyIUPOBaHHBIMU B
paMKax MpeJIMETHBIX o0nacTeil.

5.3. TunoBble KOHTPOJIbHBIE 32IAHUA WJIN HHbIE MATEPUAJIbI, HEOOXOAUMBbIE J1JIfl
OlleHKH 3HAHWI, yMEHHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH,
XapaKkTepu3yoIMX 3Tanbl (POPMUPOBAHNS KOMIIETEHIIHII B Npolecce 0CBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMBbI

IIpuMepHBIe BONPOCHI K 3a4eTy (MPOBOAMTCS B YCTHOH ¢opme) B 6 cemecTpe

1. OxapakTepu3yiTe pUeMbl pas3iIoKEHUSI MHOTOWICHOB HAa HENIPUBOAMMBIC
MHOKHTEJIH.

2. JlokaxuTe CBOMCTBA apUPMETHUECKUX KOPHEN.

3. OxapakTtepu3syiite 0COOCHHOCTH IIPH BBIMOJIHEHUHU MPE0Opa30BaHUM
MPPALMOHATIBHBIX BBIPAXKECHHI.

4, JlokaxuTe CBOMCTBA CTENIEHEN JEHCTBUTEIBHOIO YUCIA.

S. JIokauTe CBOMCTBA YUCIOBBIX JOrapu(pMOB.

6. BbIBOJ TpUrOHOMETPUYECKUX (POPMYIT OCHOBHBIX T'PYIIIL.

7. BriBo TpUroHoMeTpuuecKUx (OopMyJ1 OCHOBHBIX TPYIII, CBA3aHHBIX C
OOpaTHBIMU TPUTOHOMETPUUECKUMHU (PYHKLIUSIMHU.

8. Cpennue BennunHbl. Kinaccuueckue HEpaBeHCTBA.

9. [TpumeHeHue anredpandeckoro MeTo/1a Mpy pelIeHUH TeOMETPUYECKUX 3a/1a4 Ha

BBIYMCIIEHUE U JI0Ka3aTenbcTBO. [Ipumep.

10. IIpumeHeHHE BEKTOPHOTO METO/Ia P PEUICHUU T€OMETPUIECKUX 3a1a4 Ha
BBIYUCIICHUE U JI0Ka3aTenbCcTBO. [Ipumep.

11. TIpumeHeHHe KOOPJAMHATHOTO METO/Ia MPU PEUICHUN TeOMETPUUYECKUX 3a7ad Ha
BBIYUCIICHUE U JI0Ka3aTeabCcTBO. [Ipumep.

12. IlpumeHeHHEe METO/Ia BCTIOMOTATEIBHBIX (DUTYP TPU PEIICHUH T€OMETPHUICCKUX
3a/1a4 Ha BBIUUCIICHHUE U J10Ka3aTesbCcTBO. [Ipumep.

13. AnreOpamdeckas (hopma KOMIICKCHOTO 4uciia. [IpaBuia BeIMOTHEHUS ASHCTBUN
HaJl KOMIUIEKCHBIMU YMCIIaMU B anreOpandyeckoit popme.

14. T'eomerpuyeckas UHTEPIPETALHS KOMIUIEKCHBIX YUCEN.

15. Tpuronomerpuueckas popma KOMILIEKCHOTO uucia. [IpaBuiia BEIIOJHEHUS

e CTBUI HaJl KOMILIEKCHBIMU YUCJIaMU B TPUTOHOMETPHYECKOH (hopMme.

16. IlokazatenpHast popMa KOMILIEKCHOTO YHUCIIA.

17.  OcHOBBI METOA KOMILUIEKCHBIX YHCEIL.

18. Meron MareMaTuueCKOW MHIYKIIMU B PEIICHUH 3a/1a4.

19. ®yukuuu Autbe. [Ipumepsl perienus 3aaau.

20. Hcmonws3oBaHUE CBOMCTB KOpPHEH KBaJpaTHOTO MHOT'OUYJIEHA B PEIISHUH 3a71a4 C
rapaMeTpOM.

IIpumep 3apa4 1J1s 3a4eTa M0 AUCUMUILIHHE
Bapuanr 1

No 3aganue

Brruncnure X
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0,1(6) +0,(3)

MOFERIGC

4 1
& VYupocture BBIpa)KeHI/ICZaLaSb‘L: (1 -2 2) - ag.
a3+2%/ab+4b2 a
3. CKOJBKO 11eJIbIX 3HaYeHHH N, MpU KOTOPBIX YKCIa M = % OyIyT HATypaJbHBIMU?
4. Lleny ToBapa cHu3mIM Ha 6%, 3aTeM HOBYIO LIeHYy cHU3WIM eme Ha 10% u, HakoHel,
1ocJjie repecyeTa Npon3Beu CHIKEHNUE €11ie Ha 4eTBepTh. Ha CKOJIbKO MTPOLIEHTOB
BCEro CHU3WJIM NEPBOHAYAIbHYIO LIEHY ToBapa?
5. Haiinure 10935, eciu logs2=a, loge5=b.
6. | Boluuciute cymmy 491710972 4 5-logs4,
7. logpilogpa
YHpocTUuTh BBIpAKEHUE A logpa
3
8 Brruncnure [a_%b(ab_z)_%(a_l)_é] npu a = g ,b = 3—%
9. 6 6
Brraucnure /(5 — \/%) —+/30.
10.
VYnpocrture BeIpaxkeHue \/8 +2v10 + 2V5 + \/8 — 210 + 2V/5
11. V3-2v2 V3+2v2
Bpruncnure -
V17-12V2  17+12V2
12. | Cymma xopneii ypauenns 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasna
13. | CyMMa HauMEHBIIIEro ¥ HauOOJIBIIETO KOPHEH YpaBHEHUS
V2x+2-V2x +1-3V2x+10—6V2x + 1 =2V2x + 1 -8
14. y 3—x 24x
Yemy paBHa cCymMMa KOpHEH ypaBHEHH \g +3 \/; =4
15. | Ipu xakux 3HaveHusx a u b muorounen x* — 3x3 + ax + b nenurcs na x2 + 3x +
4?
16. | Ilpoussenenue kopHeii ypapHenus x> — 9x? + 26x — 24 = 0 paBHO?
17. | Pemenuem Hepaencta x* — 2x% — 63 < 0 gBasgeTcs IPOMEKYTOK?
18. | [Ipu xakoM 3HaUeHNH mapaMeTpa o ypasHeHue ( a-1) X2+2 (o +1)X+ o +4=0 umeer
€IMHCTBEHHBIN WM KPATHBII KOPEHb?
19. | YpasreHue 2 X>+mx?+nx+12=0 umeer kopau X1=1, Xo=-2. TpeTnii KopeHs
yYpaBHEHHUS PaBeH
20. | IIpu xakoM 3HAYCHHH MMapaMeTpa o BepIIHHA MapadoITbl
y = (x — 3a)? — a? + 6a + 16 nexuT Ha OTPULIATENLHOI HOMyocH abcuucc?
21. | Ipoussenenue kopHeii ypasuenus (x2 — 5x + 7)2 — (x — 2)(x — 3) = 3 paBHo?
22. | B apupmernueckoit nporpeccun 20 uieHoB. CyMMa YJI€HOB, CTOSIINX Ha YETHBIX
MecTax, paBHa 250, a cymma 4jIeHOB, CTOSIIIIMX HAa HEYETHBIX MecTax, paBHa 220.
HaiinuTe aBa cpeHUX WieHa TPOTrPECCUH
23. | CymMa ujieHOB O€CKOHEUHO yOBIBAIOIIEH reoMeTpuIecKoil mporpeccuu paBHa 56, a
CyMMa KBaJIpaToB €€ WICHOB paBHa 448. HaiiguTe nepBbli WIEH U 3HAMEHATENb
IPOrPECCHUH.
24. | CrutaB U3 cepeOpa ¥ MeIM IMEeT Maccy 2 Kr, IpuYeM Macca cepedpa CoCTaBiseT
14% % wmaccel menu. CKoJIBKO cepedpa B JaHHOM CIiiaBe?
25. | MOTOIMKIIMCT OCTAaHOBUIICS JJIs 3alpaBKu roprodnM Ha 12 munyT. [Tocie atoro,

YBEJIUYUB CKOPOCTh JIBMIKEHUSI Ha 15 KUJIOMETPOB B Yac, OH HaBepCTajl MOTEPSIHHOE
BpeMs Ha paccTossHUH 60 kusmomMeTpoB. C KaKoi CKOPOCTHIO OH JIBUTAJICS TIOCTIE
OCTaHOBKHU?
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Bapuant 2

No 3amanue
1. | Beruucnute X
0,4+8(5—0,8-%)—5:2%
- 5 5 ‘90 =x
<1§- ~(89- 2,6:§)> 34¢
2 YrpocTtuTte BhIpaKeHUE atb (a2+b2)_1
a~1+p-1 ab

3. | Haiimure CyMMY HAaTypaJIbHBIX 3HAYEHUH N, IIPU KOTOPBIX YHUCIIA M = % OoyayT
HATYPaJIbHBIMH

4. | Yucno X ymMeHbIIWIM B 3 pa3a u B pe3yibpTaTte noinyunin 14% uucna 90. Yucno X
paBHO?

5. | Haitnure logs6, ecau 1g2=a, 1g3=b.

6. | Haiigure npoussenenne 409827 - 2710992

7. logpiogpa
YIpOCTUTh BEIpAXKEHHE @ °9b%

8. VYrpoctute BbIpakeHUe (a + ﬂ) . (ﬂ — a) :aZer2

a-b a+b a?—b?

9. Yrpocrute Boipaskenne v 20 — 6v/11.

10.
KakoMy nesoMy 4uciy paBHO BBIPaKEHHE / |36v2 — 81| + V36v2 + 81

11.| Cymma xopreii ypaBuenus Va2 —3Vx2+2=0 paBHa?

12.| Cpennee apudmernyeckoe kopHeil ypapuenns V4x2 + 9x + 5 —
V2xZ+x—1=vx? — 1 paBno?

13.| Cymma kopreii ypasuenns 2Vx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasna

14.| Beraucnure 120 + 142 + 120 — 14v2

15.| Cpennee reomerpuueckoe KopHel Muorounena x* — 5x3 + 7x* — 5x + 6 paBHo

16.| INpoussenenue KopHei ypasaenusix> + 3x% — 2x — 2 = 0 paBHO?

17.| Cpennee apudMeTudecKoe KOpHei ypaBHeHHs X°- X°-X+2=0 paBHO?

18.| Ilpu kakux 3Ha4eHusax @ ypasHenue (a? — 9)x — 3 = aumMeer GecKOHETHOE
MHOECTBO KOPHE?

19.| TIpu kaKoM 3HAaYeHMH MapaMeTpa o KBaApaTHbIHA TpexuieH (2 a-1) X2+(2 a-1)x+1
SIBIISICTCS TIOJTHBIM KBAIPaTOM?

20. | Ilpn xakoM HaUOOJIBIIIEM TIEJIOM OTPHUIIATEIIFHOM 3HAYCHUH TTapaMeTpa o BEpIIHA
napaboIbl
y = 2x% + a® + @ — 5 JNeKUT Ha OJIOKUTEIHHOI TOITYOCH OpJIMHAT?

21.| Haiinure npoussenenns kopHeil ypasaenusa(x? — 3x + 6)2 — 13(x%? —3x + 6) +
36 =0

22.| CKOJIBKO OJJMTHAKOBBIX YWICHOB HAXOJHUTCS B IBYX apU(YPMETHUECKUX MPOTPECCUIX
5,8,11...u3,7,11..., ecnu B kaxxmor u3 Hux N=100.

23.| Haiigute 9rciio 4ieHOB apuMETHUECKON TPOTPECCHH, €CITH Ay + Ay + =+ + Ay =
126, a, + a,, = 42.

24.| 1Boe paboumnx paboTasi BMeCTe, BHIIOTHSIIOT padoTy 3a 8§ gacos. [lepBrIii U3 HUX,
paboTasi OTAETBHO, MOXKET BBIIOJHUTH BCIO paboTy Ha 12 yacoB ckopee, 4eM BTOPOH,
ecnu Oynet paboTaTh OTIAENBHO. 3a CKOJIBKO YacOB KaXKIbI U3 HUX, paboTast TOPO3Hb,
MOYKET BBIMIOJIHUTB paboTy?

25.| Yepes vac nocie Havana paBHOMEPHOI'O CITyCKa BOJIbI B O6acceiine, ee ocranochk 400

KyOHMYECKHUX METPOB, a elie yepe3 3 vaca—250 kyondeckux MeTpoB. CKOIBKO BOIBI
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| Gbuto B Gacceiine? |

IIpumepHbIe TEMBbI KYPCOBBIX padoT
Teopema HpioToHa: B onuncaHHOM OKOJIO OKPY>KHOCTH YETHIPEXYTOJbHUKE

CEepEeaNHbI TUaroHaJiel KOJJIMHEAPHBI C IEHTPOM OKPYKHOCTH.

Teopema Cumcona: OpTOroHaJIbHbIE MPOEKIIUU TOYKHU, JICKAIIEH Ha ONMHUCAHHOU
OKOJIO TPEYTroJIbHUKAa OKPY>KHOCTH, Ha TMPSMbIE, COJEpPXKAIIUE €ro CTOPOHHI,
KOJUJTUHEAPHBI.

Teopema ['aycca: Eciin HekoTOpast mpsimasi IEPeCceKaeT MpsMbIE, COAECPIKAILIHE
croponbl BC, CA, AB tpeyronasuuka ABC, B Toukax Ai, Bi1, C1 COOTBETCTBEHHO,
TocepeanHbl oTpe3koB AA1, BB1, CCy kommmHeapHsl.

Teopema  Ilackans: Toukn  mepecedeHHs]  TPSIMBIX,  COJEpIKaIIUX
MIPOTUBOIOJIOKHBIE CTOPOHBI BIHMCAHHOTO IIECTUYTOJIbHUKA, JIEKAT HAa OJIHOU
MIPSMOM.

Teopema Monxa: Bo BOHCaHHOM YETBHIPEXYTOJIBHUKE MPSIMBIC, MPOXOJSIIHIE
Yyepe3 Cepe/IuHbl CTOPOH M JAMaroHalied MeprneHANKYISIPHO MPOTUBOMOJIONKHBIM
CTOPOHAM WJIM, COOTBETCTBEHHO, IPYroM JIUaroHaldH, MEPECEKAIOTCS B OJHOMU
TOYKE, Ha3bIBAEMON TOYKOM MOHXa 3TOTO YETHIPEXYTOJbHHKA.

Teopema Jlezapra: Ecnu tpeyronsauku ABC u A1B1ClpacnonoxeHnsl Tak, 4To
npsmble AA1, BB1, CClnepecekarorcs B OZHOM TOYKE WM IApaJUICNIbHBI, TO
6o Touku P=ABNAIBI1, Q=BCNBICl, R=CANCIlAlnepeceuenus ux
COOTBETCTBEHHBIX CTOPOH KOJUIMHEAPHBI, JTUOO JBE COOTBETCTBEHHBIE CTOPOHBI
MapajulesibHbl  MPSAMOW,  COEAUHSAIONIEM  TOYKM  IEPECEYEHUsT  APYTUX
COOTBETCTBEHHBIX CTOPOH, JIMOO COOTBETCTBEHHBIE CTOPOHBI TPEYTOJHHUKOB
napajieibHBbI.

Teopema Ilackans: Touku mnepeceyeHHs MOPSIMBIX, COJAEPKALMX CTOPOHBI
TPEYroJbHUKA, C KacaTeJbHbIMH K €ro OINHUCAHHOW OKPYXKHOCTH B
MIPOTUBOIOJIOKHBIX UM BEPIIMHAX JIEKAT HA OJHOU MPSIMOM.

Teopema Ilackansi: Bo BIMCaHHOM B OKPY»KHOCTb YETBIPEXYTOJbHUKE MPSMBIE,
CoJieprKalliie MPOTUBOMOJIOKHBIE CTOPOHBI, U KaCcaTeJIbHbIC B MTPOTUBOIOIOKHBIX
BEPILIMHAX MEPECEKAIOTCS B YETHIPEX KOJUTMHEAPHBIX TOUKAX.

Teopema Ilackans—IIanmna: Ecou touku A, B, C nexar Ha ogHO#M mpsMoil, a
touku Al, B1, C1 — na apyroii, To Touku nepeceuenus npsimeix AB1 u Al1B,
BClu BIC, CAl u ClA Ttakxe nexaT Ha npsmon. Ecnu e npsiMble B IBYX U3
ATUX TPEX Map MapajuiesibHbI, TO TAKXKE MapaljIeIbHbI U IPSIMbIE TPEThEH MaphI.

10.Pemenue 3a1ay Ha NOCTPOCHHUE OTPAHUYEHHBIMU CPEJICTBAMH.
11.TIpumeHeHre HHBEPCUU K PELICHUIO 33]1a4 Ha MOCTPOCHHUE U JIOKA3aTeJIbCTBO

12.TToctpoenuss Ha TIJIOCKOCTH, BBINOJHSAEMbIE OJIHOM JUHEWKoON. Teopema

[ITerinepa
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13.I'eoMeTpuyecKre MOCTPOEHHUS, BBIIOIHIEMbIE OJHUM LUpKysieM. Teopema Mopa-
Mackeponu

14. Teopema bopcyka

15.I'eometpus Ha chepe

16.1U300paxkeHre  reoMeTpuueckux  ¢GUryp ¢  IOMOIIBI0  MapajlIeIbHOTO
IPOEKTUPOBAHUS

17.3ameuarenbHble TOYKU U JJUHUU TPOU3BOJILHOTO TPEYTOJIbHUKA.

18.3aaya o neneHuu oTpe3Ka B 3aJIaHHOM OTHOLIECHUU U TIOPOKIa€MbIE €10 TEOPHUHU.

19.Metoxa reoMeTprUUeCKHX IPeoOpa30BaHUM B PEIICHUH 3a/1a4.

20.KpyroBsie mpeoOpa3oBaHus.

21.MeTo 1 KOMIJIEKCHBIX YHCEI B TEOMETPHUH.

22.KoMIuIeKCHbIE YHciia U KpyTroBasi FeOMETpHUs IIIIOCKOCTH

23.ITpuMeHeHrEe KOMIUIEKCHBIX YUCEI B AJIEMEHTapHOU F€OMETpUU

24.0OpHaMEeHTHI Ha MIOCKOCTH

25. ['eoMeTpusi U UCKYCCTBO

26. MuHUMaTbHOE CBOMCTBO KpyTa

27.PaBHOBENHMKUE W PAaBHOCOCTABJICHHBIE MHOTOYTOJIbHUKH

28.JKcTpeMaibHbIE CBOWCTBA MPABMIIBHBIX MHOTOYTOJIFHUKOB

29. nBepcus 1 ee NpUMEHEHHUE K PELICHUIO 33/1a4 AJIEMEHTAapHON TeOMETPUN

30.. T'eomerpuyeckue HEpaBEHCTBA M HX MPUMEHEHUE K pEUICHHIO 3ajad
3JIEMEHTAapHOM I€OMETPUUN

31.Maaykiusi B TeOMETPHH.

32. 'eometpus mMacc.

33. Teopust m3MepeHUs TUTOIIAACH Ha MHOXKECTBE TIOCKUX (uTyp.

34.T'omoTeTHs W ee MPUMEHEHHE K PEIICHUIO 3a/1a4 dJIEMEHTapHON reOMEeTpUu

35.IBuKEeHHSI TUTIOCKOCTHU: OCEBasi CHMMETPUS; U €T0 MMPUMEHEHHE K PEIICHHIO 3aa4
3JIEMEHTAapHOU I€OMETPUUN

36. JIBI>KeHHs IUIOCKOCTH: IEPEHOC; M €ro IMPUMEHEHHE K pEeIIeHUI0 3ajad
3JIEMEHTAPHON I'€OMETPUHN

37. JIBW>KeHUs TUIOCKOCTH: TOBOPOT, M €ro TNPUMEHEHHE K pEIIeHUI0 3ajad
3JIEMEHTApHOM I'€OMETPUUN

38. MeTrpuueckre COOTHOIIEHUS B YETHIPEXYTOJIbHUKE

39.0cHOBHBIE METPUYECKUE COOTHOIICHUS B TPEYTOJIbHUKE

IIpuMepsI 3agaHNi pacyeTHBIX padoT
ToxaecTBeHHbIE MPEeO00Pa30OBaAHUSA
Bapuant Nel
1. Pa3znoxure Ha MHOXKHUTENU a* +3a® + 4a? —6a—12
a®> a'* 7a® 5a° a
2. JlokaxuTe, 9TO —— +— +——+——+— - YUCJIO IeJI0e TIPU HATypaIIbHOMA.
120 12 24 12 5
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a5+b5+05:a3+b‘°’+c3‘a2+b2+c2
5 2
2
6+42  6-42 | o
\/§+\/6+\/§ \/E—\/6—\/§

5. Beruuciure log,,;60, ecin log,,5=a, log,,11=b

3. JlokaxkuTe, 4YTO €CIU a+b+c=0, TO

4. IlpoBepbTe paBEHCTBO (

6. Jlokaxute, 9TO a® +4b* +3c¢® +14 > 2a+12b + 6¢

7. CpaBHHUTE YnClIa a =13 9—\/Eub=1/@; a=1log,;16 u b=log,, 729

8. Jlokaxkute, 4TO 4sin( o + %)sin( a-— %) =4sin’a -3

9. Brruucinmre arctg % +arctg % +arctg %

Bapuant Ne2
1. Pa3znoxute Ha MHOKUTENMN 2a* +a°+4a’+a+2
2. Jlokaxwure, 4TO IS HATypaIbHOroa, (2° —5a° + 4a) nenurcs na 120
b—c c—-a a-b 2 2 2
- - = - -
(a-b)(a-c) (b-c)b-a) (c—-a)(c—b) a-b b-c c-a

IIpoBeprTe paBEHCTBO i/6+ ‘/% +3\/6—1/% =3

Beruncnure log,; 28, ecnut log,,7=a, log,,5=b

w

Jlokaxkute, 4TO

Jokaxute, yTo a®+b*+c®>3abc, €ClIu a+b+c>0
CparuTe uncaa a=~47 uh=~/26 ++/6; a=1log,,80 u b =log,, 640
1

Jlokaxkute, 4TOSsin® o + cos(% - a)(cos% +a)= 2

© No g &

.4 .5 .16 7«
9. JlokaxkuTe, 94TOarsin — + arsin — + arsin =— = —
5 13 65 2

Sanaqn HA HAXO0KACHHUEC I'COMECTPHYICCKUX BCJIMYHH.

Bapuant Nel
1. B Beinmyknom uetsipexyroinbHuke ABCD oTpe3ok, CoOeTMHSIOMNNA cepeInHbI
ctopoH paseH 1. [Ipsamsie BC u AD nepnenaukyisapusl. Haliinre oTpe3ok,
coenuHsommi cepeannsl nuaronaneit AC u BD.
2. B paBHOOe1peHHOM TpeyroiibHuKe ¢ ocHoBaHMeM AC mpoBeeHa OrccekTpuca
yraa C, kotopast nepecekaeT 00koBy10 cTopoHy AB B Touke D. Touka E nexut na
ocHoBanuu AC tak, uro DE u DC nepnenaukynsapusl. Halinure AD, eciin CE=2.
3. N3 Bepmmnbl npsimoro yria C tpeyronpauka ABC mpoBenena ouccekrpuca CL u
mequana CM. LM = a, CM = b. Haitaure mnomasns Tpeyroasauka ABC.
4. Haiiti miomaas TpeyroiabHUKa, €CIHM IBE€ CTOPOHBI €ro paBHbI 27 U 29, a
MeJIhaHa TPEThEN CTOPOHBI paBHa 26.
S. B uetsipexyronsank ABCD Brncana okpyxHOCTh paauyca 2. Yron DAB
npamoit. AB=5, BC=6. Haitqute miomans ABCD.
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6. B oxpyxHocTh paaunyca 2 Brnucan yroj ABC Ttak, uto BC — quameTtp
okpyxHocTH. B yron ABC Brnucana ele oHa OKpy>KHOCTh pagauyca 0,75 Tak, 4To oHa
KacaeTcst 60JbIlIel OKPY>KHOCTH BHYTpeHHHM 00pa3zom. Haiitu yron ABC.

Bapuant Ne2

1. B Beinykiiom uetbipexyroiabHuke ABCD oTpe3ok, coe TMHSIOIUi
CEpEeMHbI JUaroHajie paBeH O0TPE3Ky, COeIUHAIOIEMY cepearHbl cTopoHBC n
AD. Haitgute yroma, o0pa3oBaHHBIMIIPOIOKEHUSIMHI CTOPOH Jauaronanein AB u
CD.
2. B tpeyronbauke ABC yron C- npsimoid, oTHomeHue Meauansl CM k
ouccek-tpuce CN paBHo : 1, Beicota CK=2. Haiinure miomaan TpeyroibHUKOB
CNK u ABC.
3. B tpeyronsnnke ABCAB=8, BC=6 u Ouccexktpuca BD=6. Haitnure niuny
MeauaHBIAE.
4, B tpeyronsanke ABC mennana AKnepecekaer meauany BD B Touke L.
Haiitn mnomane yeteipexyroapanka KCDL, ecnu mnomans ABC paBHa 24.
d. B tpanemnuto ABCD BnmcaHna okpyKHOCTh, Kacaromascsi O0KOBOI CTOPOHBI
AB B Touke M tak, uto AM=4, MB=1. Haliiute paanyc 3Toil OKpy>KHOCTH.
6. JIBE OKpY»KHOCTH paanycoB’/ U 4 BHYTpEHHE KacaroTcs B Touke A. Uepes
TOYKY B, nexarryto Ha 00JbIIIe OKPY>KHOCTH, TPOBE/IECHA MPsAMasi, Kacarouascs
MeHbIIIe okpykHOcTH B Touke C. Haiitn yron AB, ecniu BC=3.

KoMmmuiekcHble ynciia

Bapuant Nel
BruImoHuTh 1eiCTBUA:
3-2i+4i¥ i2—4i° + 5%
a) I=—"7"7-7"7—, 0) 1=—0pF———
) —1+i ) 2i* —i®

2. BINOTHUTH ACUCTBUS B TPUTOHOMETPUUYECKOU (pOpME U pe3yIbTaT 3alucarh B
anreOpanyeckoit popme:

(c0s100° +isin100° )- (~2i) ) ( 1 T

,0) 2= —
cos(—80° ) +isin(-80°) cos50° +isin50°

3. [IpeacraBuTh yKcia B MOKa3aTeabHOU PopMe, BBITIOTHUTD ACHCTBUS U PE3YJIbTAT

3anucarh B aJireopandeckoi popme: z, = 4(003125" +i sin125°) z,=-3i

2
. z

. Haiitu: a) =+ 0) z-z,.
ZZ

a) z=

Bapuant Ne2
1 .BBITOTHUTE NEeHICTBHUA:

o[-
6) | :
2(cos(—62°30')+isin (—62°30'))’

B)4(cos127°20 +isin127°20') + 3¢ "
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2.Pemmth ypaBHEHUE: x*+81=0

3. IlpeacraBuTh UncIia B IOKA3aTeIbHON (POpME, BHITOTHUTH JCHCTBUS U PE3yITAT
3amucath B anrebpandeckoi popme: z, = 4-(003135" +i sin135°); 2, =-2i
23
. Haittu: a) z,-22; 6) —=.
ZZ
3aaun Ha UCTIOJIH30BAHNE KOMITJICKCHBIX YHCET B T€OMETPHH.

Bapuanr 1.
1. Jlan npaBwibHbIA TpeyroidbHUK ABC 1 KOMIUTEKCHAsi KOOpAUHATA a BEPLIMHBI
A. Haiinure KOMIUIEKCHYIO KOOpPAMHATY BEPIIMHBI B IIpU NOJIOKUTEIBHON U
OTPULIATENBHON OpUEHTAIUAX TpeyroibHuka ABC, ecny 3a Ha4albHYIO TOUKY
IIPUHAT LEHTp TpeyrojapHuka ABC.

2. Jlokaxkute, 4TO CymMMa KBaJApaTOB MEJIMaH TPEyTOJbHUAKA paBHa 0,75CyMMbI
KBaJpPaTOB €ro CTOPOH.
3. Jlokaxkure, 4TO mpsiMasi, COAEPKAILAsl OCHOBAHUS JIBYX BBICOT TPEYTOJIbHUKA,

MEPIICHIUKYJISIPHA PAIAYyCy OMMMCAHHON OKOJIO HETO OKPYKHOCTH, IPOBEJIEHHOMY B
TPETHIO BEPIIUHY.

4, JlaHbl TpH NpPaBUIBHBIX OJUHAKOBO OPUEHTHUPOBAHHBIX TpeyroiabHuka OAB,
OCD u OEF. [Jokaxwure, uto cepeaunsl orpe3koB BC, DE, FA sBistoTcs BepiinHaMu
MPaBUJIILHOTO TPEYTOJIbHUKA, TMO0 COBMAAAOT.

S. JlokazaTh, 4TO IJIMHA CTOPOHBI MPABWIIBHOTO AEBATHYTOJIbHUKA paBHA Pa3HOCTU
JUTAH €r0 HauOOoIbIIed 1 HAaUMEHBIIEN TUaroHaJIeH.

Bapuanrt 2.
1. Jan mpaBwibHbI TpeyroabHUK ABC 1 KOMIUIEKCHAs KOOpAMHATA a BEPLIMHBI
A. Haiinute KOMIUIEKCHYIO KOOPJWHATY BEPIUMHBI B IpU NMOJIOKUTEIBHON 1
OTPULATEIILHON OpUEHTAUAX TpeyrojibHuka ABC, eciu 3a Ha4aabHYIO TOUKY
npuHATO OocHOBaHMe Al BeicOTBI AAT.

2. Jlokaxure, 4TO CyMMa KBaJIpaToOB IUATOHAIEH YEThIPEXYTOJIbHUKA PaBHA
YJABOCHHOM CYMME KBaJIpaTOB €r0 CPEITHUX JINHUMU.
3. Jlokaxure, 4TO TOYKH, CHMMETPUYHBIE OPTOLEHTPY TPEYTOJIbHUKA

OTHOCHUTEIIBHO €r0 CTOPOH U OTHOCUTEJBHO UX CEPENIMH, JIEXKAT HA ONMCAHHOU OKOJIO
TPEYrOJIbHUKA OKPY>KHOCTH.

4, JIaHbI TpY OJIMHAKOBO OPUEHTUPOBAHHBIX MPABUIBHBIX TpeyrojbHrka AKL,
BMN u CPQ, npuuém touku A, B, C ABISAIOTCA BEPIIMHAMU MTPABUILHOTO
TpeyroibHuka. [fokaxure, uto cepeaunnl otpe3koB LM, NP, QK sBisitoTcs
BEpILIMHAMH NIPABUILHOTO TPEYTOJbHHUKA, TMO0 COBMAAAIOT.

5. Joxaxure, yTo anodemMa NpaBwIHLHOTO ACBATUYTOJIbHUKA paBHA CyMMEe
PacCTOSIHUM OT LIEHTpa 10 HAuOOJIbIIeH U HAMMEHBIIIEH €ro JuaroHayiei.

Pemenue 3aga4 ¢ mapaMeTpoM
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Bapuant Nel.

1. Haiigure Bce 3HaueHus b, mpu KOTOpeIX ypaBHeHne X —2 =./2(b—-1)x+1 umeer

€AMHCTBEHHOE pELICHUE.
2. [Ipu KakuX 3HAYECHUSIX MTapaMeTpa a ypaBHEHUE

(a-1)-4"+(2a—3)-6° =(3a—4)-9" umeer eaUHCTBEHHOE PElICHNUE
3.  Haiimure Bce 3HaUueHHs apaMeTpa a, 11 KaxkI0ro U3 KOTOPBIX CHCTEMA

12x—x*—a=>0

X< 2 BBIIIOJIHSETCS XOTS ObI IPH OJHOM X.
Bapuant Ne2.
1. Hatigure Bce 3HaueHus b, mpu KOTOPBIX YpaBHCHHE

X—2= \/ —2(b + 2)X + 2 umeer eIUHCTBEHHOE PELIEHUE.

2. Haitngure Bce 3HaueHHs a,lIpu KOTOPBIXYPABHEHUE
(a—1)-cos”x—(a® +a—2)-cosx+2a° —4a+ 2 = One umeer

JNEUCTBUTEIBHBIX PEIICHUM.

3. Haitnqure Bce 3HaueHus a, mpu KOTOPBIX HEPABEHCTBO

2
Iog 0.2 (X —aX+ 7) < _lBBIHOJ'IHHeTCH A1 BCCX OTPUIATCIIBHBIX 3HAYCHUM X.

5.4. Meroauyeckue Marepuajibl, OIpPeAeJsOLINe
OLlCHUBAHUS 3HAHUM, YMEHUH, HABBIKOB U (WJIHM) ONBITA JAeATEJIbHOCTH,
XapaKTepU3yINUX 3Tanbl GOPpMHUPOBAHUA KOMIIETCH UM

npoueaypsbl

OrneHMBaHUE CTETIICHH OCBOCHMS OOYYAIOIMMUCS JHUCIMIUIMHBI OCYIIECTBIISICTCS
Ha ocHoOBe «IlojokeHne o0 OaILHO - PEUTHHTOBOM CHCTEME OILICHKH YCIIEBAaEMOCTH

ctyneHToB MI'OVY».

[IIxana cOOTBETCTBUS PEUTUHTOBBIX OLICHOK MATUOATUTHHBIM OI[EHKAM:

OreHka 110 5-0aJUIbHOH CUCTEME

Ouenka 1o 100-
OaJUILHOU CUCTEME

5 OTJINYHO 81-100
4 XOpOIIIO 61 - 80
3 YAOBJIETBOPUTEIBHO 41 - 60
2 HEYJIOBJIETBOPHTEIHHO 21 -40
1 HE00X0JIMMO TIOBTOPHOE M3yUYECHHE 0-20

B 3aueTHO - AK3aMEHALIMOHHYIO BEJIOMOCTh M 3aYETHYIO KHUKKY BBICTABJISIOTCS
OIICHKH TIO MATHOAILHON IIKaJIe ¥ PESUTHHTOBBIC OIICHKH B Oajliax.
[Ipu mony4eHUH CTYJEHTOM HA 3a4€T€ C OLEHKOM «HEYIOBJIETBOPUTEIIHLHO» B

BEIOMOCTH BBICTABJISICTCA peﬁTHHFOBaﬂ OIICHKa
COOTBCTCTBYIOIIIAA (b&KTH‘I@CKI/IM 3HAaHUAM CTYACHTA.

B Oayuiax

OO01iee xommuecTBo 0ayuioB o aucuuiuinge — 100 6ayuios.
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3a BBINOJHEHUE PACUYETHBIX PadOT MO JUCLUUIUIMHE (CaMOCTOsTeNbHas paboTa)
oOyJaromuiicss MOKeT HaOpaTh MakcUMaibHO 63 Oamna (1o 18 GamioB 3a pacyeTHYyIO
paboty «ToxxaecTBeHHBIE NpeoOpa3oBaHMs»; 10 12 OamIoB 3a pacyeTHYIO padoTy
«3aaun Ha HAXO0XJICHHE T'C€OMETPHUECKHUX BEIMUYMH»; J0 6 O0auioB 3a pacyeTHYIO
paboty «KomruiekcHble uncna»; 10 15 OamioB 3a pacueTHyl pabory «3amauu Ha
WCITOJIh30BAaHNE KOMIUICKCHBIX YHCET B TeoMEeTpum»; 10 12 0amioB 3a pacueTHYIO
paboty «3agaun ¢ mapaMeTpoM»).

OOyuatomuiics, Habpasmwmii 41 6amn u 6oJsiee, JOMYyCKAETCs K 3a4€Ty C OI[CHKOM.

MakcumanbHasi cymma OaljioB, KOTOpbIe OOYyYalolMiCS MOXET HaOpaTh Mpu
cAade 3ayeta C OILICGHKOM, coctaBisieT 37 OamioB (25 3a BBINOJHEHHE 3aYETHOTO
3amanus 1 12 0auioB 3a YCTHBIN OTBET Ha MOCTaBJICHHBIE BOIIPOCHI).

Jnst cnaum 3adera ¢ OUEHKOW M0 JUCHUIUIMHE HEOOXOJIMMO BBINOJIHUTH BCE
TpeOyemble JoMaliHue padOThl Ha MNPAKTHUECKUX 3aHATUAX. CylIeCTBEHHBIM
MOMEHTOM SIBIISIETCS TIOCEHIAeMOCTh 3aHATHH (B Cllydae TMPOMYCKOB 3aHATUH
npeanoyaraercss 0osiee MOAPOOHBIN OMpPOC MO TeMaM MPONMyIIEHHBIX 3aHsaTHi). Ha
3a4eT BRIHOCUTCS MaTepHUall, M3JIaraeMblil B JICKIIMOHHOM KypCe M paccMaTpUBaeMbIi Ha
MPAKTUYECKHUX 3aHATUAX. J{JIs MOydeHns OlEHKH Ha 3a4eTe HaJ0 MPAaBUILHO OTBETHUTH
Ha HECKOJIKO MTOCTABIEHHBIX BOMPOCOB. B 3aTpyIHUTENBHBIX CUTyalHsIX (B OTAEIBHBIX
CIIy4asix) JOMyCKaeTCsl Ha 3a4eTe C OICHKOW BOCIOJIh30BATHCS TETPAIBIO C 3aIMUCHIO
MaTepUajoB JIEKIMA W CEMHHAPOB B MPUCYTCTBHM TMpemogaBaTensd. llpu stom
npenojaBaTesib MOXET YOeAUTbCs, B KAaKOW CTENEHH CTYJEHT OpPUEHTUPYETCS B
«CBOUX» Marepuajax, U MO PpALy JONOJHUTEIbHBIX BONPOCOB (IO TETPaaH) PEIIUThH
BOIIPOC O 3aYE€TE C OLICHKOM.

[Tpu mepecnaue 3aueTa ¢ OLEHKOH MO NUCHUIUIMHE HCIOJIB3YETCS Clenyloliee
MpaBuJIo Jisi GOPMUPOBAHUS PEUTUHTOBOM OIICHKU:

- 1-9 nepecnava — (pakTHueckas peHTUHIOBas OLICHKA, MOTyYeHHAs CTYACHTOM 32
OTBET, MUHYC 5 (0aJIOB);

- 2-51 mepecaava — (hakTUuecKas pEHTHHTOBas OIICHKA, MOJyYeHHAs CTYACHTOM 32
OTBET, MUHYC 8§ (OaJLJIOB).

VYd4er mocemaeMoCcT! JEKIMOHHBIX U MPAKTUYECKUX 3aHATUN OCYIIECTBIIACTCS IO
BEJIOMOCTH, MPEACTABICHHOW HUXE B (hopMe TaOIUIbI.

MockoBcKuUi rocy1apCcTBEeHHbINH 00J1aCTHOM YHUBEPCHUTET
BexomocTh yyera nmocemeHus
DU3MKO-MATEeMATHYCCKUH PaKyJIbTeT
Hampasnenue nonrorosku: 44.03.05 - [legarorudeckoe oopa3oBaHue
[Tpoduns moaroroBku: MatemaTtnka u nHGOpMaTHKa
JNucuuminna: Teopust M IpakTUKa peIIeHUs MAaTEMaTUYECKHUX 3a7a4

I'pynna: 11

[IpenonaBarens: Beiconkas I1.A.
Ne | dammmna 1.0O. Tlocentenue 3agaTuit Htoro
/o

1/2|3[/4|5|6|7|8]|9

1. | UBanos U.U.
2. | Herpos ILII.
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MockoBCcKHiT TOCY1apCTBEHHBIN 00J1aCTHONH YHHMBEPCUTET
BexomocTh yyera Tekylien ycneBaeMoCTH
DuU3UKO-MaTeMaTHYeCKH paKyJabTeT
Hanpasnenue noarorosku: 44.03.05 - [legarornueckoe obpazoBanue
[Ipoduns noaroroBku: Martemarrka u nHGOpMaTUKA
Huctunnyza: Teopus u npakTUKa pelieHus: MaTEMaTUYECKUX 3a1ad
I'pynma: 11
IIpenonaBarens: Briconkas I1.A.

Cymma 6ajutoB, HaOpaHHBIX B CEMECTPE HroroBas onenka
3a4yer ¢ OLEHKOM O6mas
0 37 6aiioB CymMma
Ne . 1.0. Brmmonnenue 3aganui A GALIIOB IToanuce
n/n pacyeTHhIX pabot o 63 | 3aAaqM I (Maxc Hudpa |I[Ipommcs| HPCIOAABATEIISA
GaLIOB 3ayera ¢ Ye. OTBeT 0o :
oreHkoit 10 25 | 12 6amioB 100)
OatoB
1 2 3 4 5 6 7 8 9
1 HBanos
2 Ilerpos
’ ILII.

CTpykTypa OleHMBAHUSA 3aJaHUM
Kpumepuu u wmkana oyenusanus 3a0anuii pacuemuuvix padom
3aoanus pacuemmuou pabomwi « TooxxcoecmseerHvle npeoopa308aHusy

Kpurepnii bamnsl
Pemenuie noruuecku BBICTPOEHO U TOYHO M3JI0KEHO, SICEH BECh X0/ 0,5
paccyXIeHus
[IpeacTaBieHo pelieHne 3a1a4 HECKOJIbKUMH cioco0amu (eciiv 3To 0,5
BO3MOKHO)
OTBeT Ha KaXXIblil BONPOC (3a/1aHKE) 3aKaHYMBAETCS BHIBOJOM 0,5
Odopmiienne cootBercTByeT oOpasmy. IIpencraBneHsl HeoOXoauMbie 0,5
TaOIuIBI U TpaduKu

1o pe3ynbraTaMm olieHWBaHUS O0YYAIOIIUNCS MOKET MOJTYUUTh:
[ToporoBsrii ypoBeHs — 70 1 6ainna,
[IponBunyThIil ypoBeHb — 1,5-2 Oasia.
To ecTh MO WTOTY BBINOJHEHUS JAAHHOM pacuyeTHOW pabOThl CTYIEHT MOXKET
nmoayuuTh 10 18 Gamnos (9 3amanuii o 2 6aia Kaxiaoe)
3adanus pacuemnoil pabomul «3a0auu HA HAXOAHCOECHUE 2eOMEeMPULECKUX GEUYUH »

Kpurepuii bamnnsl
Pemmenne noruvyecku BHICTPOSHO U TOYHO M3JI0KEHO, SICEH BECh X0/ 0,5
pacCyXJICHUs
[IpeacraBneHo penieHne 3a1a4 HECKOJIBKUMH CTIOC00aMu (€CTU 3TO 0,5
BO3MO>KHO)
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OTBeT Ha KaXK/Ibli BOIPOC (33J]aHKE) 3aKAaHUUBAETCS BHIBOJIOM 0,5

Odopmienne coorBeTcTBYeT 00pasity. IIpemcraBineHsl HEOOXOIUMEBIC 0,5
TaOIuIBI U TpaduKu

[To pe3ynbTaTaM OIIEHUBAHUS 00YUYAIOIIUNACS MOXKET MOTYYNTh:
IToporoselii ypoBeHb — 10 1 6ania;
[IpoaBunyThIl ypoBeHb — 1,5-2 Ganna.
To ecTh MO WTOTy BBHINOJHEHUS JAHHOW pACUETHOW pabOThI CTYAEHT MOXKET
noJTy4uTh 710 12 6amioB (6 3amanuii mo 2 6aia Kaxmaoe)
3aoanua pacuemnoti pabomul « Komnnexcnvie uuciay

Kpurepui bamsr
Pemenre 10rudecky BEICTPOCHO M TOYHO HU3JIOKEHO, SICEH BECh XOJ 0,5
paccykIeHus
[IpencrapiieHo perieHre 3a1a4 HECKOJIBKHUMU CITIOCo0amMu (€CIu 3TO 0,5
BO3MO’KHO)
OTBeT Ha KaK/bIi BOMPOC (33/1aHKE) 3aKaHYMBAETCS BHIBOJOM 0,5
Odopmnenue cooTBeTCTBYeT oOpasity. IIpeacTaBieHbl HEOOXOIUMBIC 0,5
TaOJIuUIbl U TpaduKu

1o pe3ynpTaTaM OlleHMBaHUS 00YYAIOIIUICA MOKET MOTYUNTh:
[ToporoBslii ypoBens — 70 1 6ainna,
[IponBunyTHIil ypoBeHb — 1,5-2 Gama.
To ecTh MO WTOTrY BBINOJHEHUS JAHHOM pacuyeTHOW pabOThl CTYIEHT MOXET
MOJIYYHUTh 10 6 OaioB (3 3aganus mo 2 6amia Kaxaoe)
3adanus pacuemnoii pabomul «3adayu Ha UCNOILIOBAHUE KOMNIEKCHbIX YUCET 8

2eoMempuu»

Kpurepuu bamnsl
Pemenre 10rudecky BEICTPOCHO M TOYHO U3JIOKEHO, SICEH BECh X0/ 1
paccyXaeHus
IIpencrapiieHo perieHre 3a1a4 HECKOJIBKHUMU CITIOco0amMu (€CIu 3TO 0,5
BO3MO>KHO)
OTBeT Ha KK/bI BOMPOC (331aHKE) 3aKaHYUBAETCS BBIBOJIOM 1
Odopmiienne cootBeTcTBYeT oOpasily. [lpeacTtaBieHsl HEOOXOIUMBIE 0,5
TaONUILBI U TpaduKu

1o pe3ynbTaTaM OlleHUBaHUS 00YYAOIUNACA MOKET MOTYUUTh:
IToporoseiii ypoBeHb — /10 1,5 Oasios,
[IpoBUHYTHII YpOBEHB — J10 3 GaIIOB.
To ecTh MO WTOry BBINOJHEHUS JAHHOW pPACUETHOM pabOThI CTYAEHT MOXET
MOy4YuTh 110 15 Gamnos (5 3amanuii o 3 6aia Kaxaoe)
3adanus pacuemmuoui pabomwi «3adaqu ¢ napamempom

Kpurepui bannet
Pemenre 10rudecky BEICTPOCHO M TOYHO HU3JIOKEHO, SICEH BECh X0/ 1
paccyXaeHus
[IpencrapiieHo pelieHre 3a1a4 HECKOJIBKUMU CIIOco0amu (€Ciu 3To 1
BO3MO>KHO)
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OTBeT Ha KaXK/blil BONPOC (33JaHME) 3aKAaHYMBAETCSI BHIBOJIOM 1

Odopmienne coorBeTcTBYeT 00pasity. IIpemcraBineHsl HEOOXOIUMEBIC 1
TaOIuIBI U TpaduKu

I[To pe3ynpTaTaM OIleHUBAHUS 00YUYAIOIINHACS MOXKET MOy YHUTh:
[ToporoBelii ypoBeHB — /10 2 6AILIOB;
[IpoaBUHYTHII YpOBEHB — J10 4 OAJIIOB.
To ecTh MmO WTOTY BBHINOJHEHHUS IaHHOW pacyeTHOW pabOThl CTYAEHT MOKET
noy4uTh 710 12 6amios (3 3amanus mo 4 6aia Kaxiaoe)

MakcumanbHasi cymma OalijloB, KOTOpbIe OOYyYalolMWCS MOXET HaOpaTh Mpu
cJladue 3aUeTa C OICHKOM, COCTaBJISIET 10 37 OalIoB.
3adeTHas paboTa COCTOUT U3 2 TEOPETUUECKUX BOMPOCOB (M0 6 0aTIOB KaXKIbIii)
u 25 3ana4d (no 1 6amty kaxmaasi).
Kpumepuu u wikana oyenusanus omeema Ha 80Npoc

Kpurepuit bamnnsr
Jloruka u3no)xeHus Matepuaia 1
[TonHoTa u rmybunHa oTBera. Hannune koMMeHTapueB ¥ MPUMEPOB. 1
OtnuyaeTr Kakoil-nubo mpoiiecc, 0ObEKT U T.M. OT UX aHAJIOTOB TOJBKO 1
TOT/Ia, KOTJIa €My UX IPEAbSIBISIOT B TOTOBOM BUJIE.
3anoMHUT  OOJIBIIIYIO  4YacTh  TEKCTa, TMpaBWJI, OMNPEACIICHHU, 1

(hOpMYITUPOBOK, 3aKOHOB WM T.M., HO OOBSCHUTH HUYETO HE MOXKET
(MexaHn4YecKoe 3allOMUHAHUE).

JIeMOHCTpUPYET TOJHOE BOCIPOM3BEJCHUE M3YUYCHHBIX TIPaBUII,
3aKOHOB, (DOPMYJIMPOBOK, MAaTEMAaTHYECKUX W HHBIX (GOpMya U T.I.,
OJIHAKO 3aTPYAHSETCS YTO-T100 0OBICHUTD.

OOBbsACHAET OTHAETbHBbIE TMOJIOKEHHUSI YCBOEGHHOW TEOpUH, HWHOTAA 1
BBITIOJIHSIET TAKUE MBICIUTEIbHBIE ONEPALNH, KaK aHAJIU3 U CUHTE3.
OtBeyaeT Ha OOJIBILIMHCTBO BOIPOCOB MO COAEPKAHUIO TEOPHH,
JEMOHCTPUPYSI OCO3HAHHOCTH YCBOEHHBIX TEOPETUYECKHX 3HAHMIM,
MIPOSIBJISISE CHOCOOHOCTh K CAMOCTOSATENbHBIM BbIBOJIAM U T.II.

YeTko M JIOTUYHO H3JIaraeT TEOPETUUYECKUM Martepual, CBOOOIHO 1
BIIAJCET NOHATUSMU W TEPMHUHOJIOTHEH, CIMOCOOEH K O000O0IIEeHUIO
W3JI0)KEHHOW TEOPUH, XOPOLIO BUAUT CBA3b TEOPUU C MPAKTUKOM,
YMEET MPUMEHUTH €€ B MPOCTEUIINX CITydasiX.

JIEMOHCTpUPYET IOJIHOE NOHMMAHHWE CYTH H3JI0KEHHOM TEOpHH U
CBOOOJHO TMpPHUMEHsSET €€ Ha NpPaKTHKE. BBIMOTHSIET NOYTH BCe
MPaKTUYECKUE 3a7aHusl, WHOTJIA JOMyCKas HE3HAUYUTEIhHBIC OIMNOKH,
KOTOPBIE CaM U UCIIPABIISECT.

Jlerko BBIMIONHSIET MPAKTUYECKHE 3aJaHUsl Ha YpPOBHE MEpeHoca,
CBOOOJHO  OmMepupys yCBOGHHOW TeOpHed B  MPaKTUYECKOU
NS TETBHOCTH.

OpurvHagbHO, HECTAaHAAPTHO MPUMEHSET IMOJIy4YEHHBbIE 3HAHUS Ha
MpaKkTUKe, (QOPMHUPYS CaMOCTOSATEILHO HOBBIE yMEHUsI Ha 0Oase
MOJTYYCHHBIX paHee 3HaAaHUN U cOOPMUPOBAHHBIX YMEHUM U HABBIKOB.
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[To pe3ysbTaTam OleHUBAHUS 00YYAIOIIUNACSA MOXKET MOJYYHTh:
[ToporoBslii ypoBeHb — 710 3 0aJIJIOB;
[IponBuHyTHIil ypoBEeHb — 4-6 GaoB.

Kpumepuu U wKaia oyeHueAHUA 3a4emHtsblx 3a0a4

Kpurepui bamsl
Peuienne 1oru4ecku BBICTPOCHO U TOYHO U3JI05KEHO, SICEH BECH X0/ 0,5
paccy X IeHus
OTBeT Ha KaXK/IbIi BOIPOC (3aJ]aHKE) 3aKaHUYUBAETCS BHIBOJIOM 0,5

[To pe3ynbTaTam OleHUBAHUS O0YUYAIOIIUNACS MOXKET MOTYUYHTh:
[Toporossrii ypoBens —0,5 6ainna;
[IponBunyTHIil ypoBeHb — 16a.

[To pe3ynbTaTaM OlleHUBaHUS 00YUYAIOMIUNACS MOKET MOTYUNTh:
[ToporoBslii ypoBeHb — 710 5 6asia,
[IponBuHYTHIN ypoBeHB — 6-9 Gasios.

Kypcosasa paboma paccmaTpuBaeTcsi Kak CaMOCTOATENbHBIN BU y4eOHOU
paboThl 1 otieHuBaetcs mo 100-6abHON PEUTHUHTOBOH IIKaJIE.

JI71s1 OLIEHKH KypCOBBIX pa0OT UCIIONB3YETCS CIEAYIONIas CXeMa PEUTHHIOBOTO
pacyera:

Paznen Kpurepun Peittn
HTOBas
OIICHKA
1. CamocrosiTensHOCTh [PaboTa HaMmMCcaHa CaMOCTOSITEIHHO 15
BBINIOJIHEHMSI pa00Thl  |PaboTa HOCUT YAaCTHYHO CaMOCTOSTENbHBIN XapakTep | 10
PaboTa HOCUT HE CaMOCTOSATENIbHBIM XapaKTep 0
2. Conepxxanne paboTsI|[10JIHOCTHIO COOTBETCTBYET BRIOPAHHOM TEME 15
YacTHYHO COOTBETCTBYET BHIOPAHHOM TEME 10
He cooTBETCTBYET TEME 0
3. DIEeMEHThI OrnpeneneHsl ey U 3aJ1a4u UCCIE0BaHNUs, 15
MCCIICIOBAHMUS chopMyTupOBaHbl OOBEKT U MPEAMET UCCIICIOBAHNUSA,

MMOKa3aHa MCTOPHA N TCOPH BOIIPOCA

OmnpeneneHsl eIW U 3a7a4M UCClie[oBaHus, He yeTko| 10
ompeiesieHbl 00bEKT U MPEMET UCCIICIOBAHMUS,
JAaCTUYHO MOKa3aHa UCTOPHS U TEOPHs BOIIpoca

He omnpeeneHsl Henu 1 3aa4i UCCASA0BaHUS, HE 0
chopMyIHpOBaHBI OOBEKT U MPEAMET MCCIICI0BAHUSA,
HE IMOKa3aHa UCTOPHS U TEOPHs BOIIpoca

4. [lutupoBaHue u JlocTaTouHO 10
HAJIMYUE CCBUIOYHOrO |YacTHYHO 5
MaTepuana He 1Croab30BaINCh 0
5. Hamnune a 15
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coOCTBEHHBIX BHIBOJIOB,[HeT 0
[PEKOMEHTAIUN 1
[pEIJI0KEHHUM,
coOCTBEH-HOM TTO3UITUN
1 €€ apryMEHTaIluU
6. Opopmrnenne  |COOTBETCTBYET MOTHOCTHIO TPEOOBAHUSIM 10
paboTHI COOTBETCTBYET YaCTUYHO TPEOOBAHUSIM 5
He cooTBeTCTBYET TpeOOBAHMIIM 0
7. bubmmorpadgus mo  |AKTyajabHa U COCTaBIICHA B COOTBETCTBHH C 10
TeMe paboThI TpeOOBaHUSIMU
AKTyaJlbHAa M YaCTUYHO COOTBETCTBYET TPEOOBAHUSIM 5
He cooTBeTCTBYET TpeOOBaHHSIM 0
8. OneHka Ha 3amure [BiajgeeT MaTepuaiom 10
YacTuyHO BIaJCET MaTEPUATIOM d)
He Biraseer MmaTepuaioMm 0

6. YAEBHO-METOJIMYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHAaA JUTEpPATYypAa

Bboromonos, H. B.IlpakTuueckue 3anatus mo mateMatuke B 2 4. Yacte 1 : yueOHoe
nocobwue ais npukiaaHoro 6akanaspuata / H. B. boromonos. — 11-e u3a., nepepad. u
nomn. — Mocksa : M3natensctBo FOpaiit, 2019. — 326 c. — (bakanasp. [IpukiagHoii
kypc). — ISBN 978-5-534-06894-8. — URL.:

(mara obpamenusi: 19.07.2019). — Pexxum goctyna: ajisg aBTopus. nosibzoBatenein 9bC
FOpaiit. — TeKCT : 3JIeKTPOHHBI.

boromornog, H. B.Ilpaktuyeckue 3ansatust mo marematuke B 2 4. YacTs 2 : yuebHOE
nocobue aisa npukiagHoro 6akanaspuara / H. B. boromonos. — 11-e uzn., nepepab. u
non. — Mocksa : M3patensctBo FOpaiit, 2019. — 251 ¢. — (bakanasp. [Ipukiannoi
kypc). — ISBN 978-5-534-06895-5. — URL:

(marta oopamenus: 19.07.2019). — Pexxum fgoctyma: 1uist aBTopu3. mosb3opareieii 9bC
IOpaitT. — TekcT : JIIeKTPOHHBIN.

6.2. lonoJiHMTEIbHAA JIMTEPATYPA

1. BoromonoB H.B. Ilpaktuueckue 3aHATHS 110 MaTeMaTHKE: yue0.Mmocooue 1Jisi By30B.
- 11-e u3n. - M. : FOpaiit, 2012. - 495c. — TekcT: HeMmOCPEACTBEHHBIII.

2. CoseptkoB, II.1. CripaBo4HMK 1O 3JIEMEHTApHON MaTeMaTuke : yuyeOHoe mocobdue /
II.1. CoeptkoB. — Cankrt-IlerepOypr : Jlans, 2019. — 404 c. — ISBN 978-5-
8114-4132-7. — URL.: https://e.lanbook.com/book/115529  (mata oOpaieHus:
19.07.2019). — Pexum jpoctyma: Ui aBTOPH3. IOJIb30BaTeNiell DJIEKTPOHHO-
oubnuoteunas cucrema «Jlauby. — TEKCT : 3IEKTPOHHBIM.

3. I30panHble 3aadyd W TEOpEeMbl JJIEMEHTapHOM MaTeMaTuku. ['eomeTpus
(ctepeometpusi): Yuebnoe nocooue / [kmsipckuii J1.0., YennioB H.H., SArnom .M.,
- 3-e m3a. - M..OU3MATIIUT, 2015. - 256 c.: ISBN 978-5-9221-1623-7 - Pexum
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https://biblio-online.ru/bcode/434364
https://biblio-online.ru/bcode/434365
https://e.lanbook.com/book/115529

J0CTyTa: http://znanium.com/catalog/product/854396 (mata obparieHus:
19.07.2019). — Pexwum moctyma: ajist aBTOpH3. mosib3oBateneit ObC znanium.com. —
TeKCT : 3EKTPOHHBIN.

4, ®ense O.M. Dnementapuas reometpus [Tekcr]: ydeb.mocoOue mis By30B. -M.:
MI'0VY,2010.-112c.

5. [MotamoB  M.K. Anreb6pa, TpUTOHOMETpUS H  JJIEMEHTapHble  (PYHKIHUU
[DnexTpoHHbIi pecypc]: yueb.mocobue mius By3oB / M. K. Iloramos, B. B.
Aunexcanapos, II. W. [Tacuuenko. - M. :Mnekca, 2015. - 680c. — Pexxum noctyma:
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-
1-€

6. AnexcannpoB A.JI. I'eomerpuss [Tekct] : yueO.mocobuwe s By3oB / A. ]l
Aunekcanapos, H. FO. Heneraes. - M. : Hayka, 1990. - 672c.

7. baxBanoB C.B. OcHoBanusi reometpun [TekcT] : akcHMOMaT.U3JI0KEHUE T€OMETPUU
EBknuaa : yue6.mocobue mist By3oB / C. B. baxsanos, B. II. MBanuixkas. - M.
:Beicur.mk., 1972. - 280c.

8. BaBmnoB B.B. 3amaunm mo martematuke [Tekct] :ypaBHeHMs u HepaBeHCTBa/B.B.
Basunos, MensaukoB WU.U., Onexnux C.H., [Tacnuenko I1.HU. - M.: Hayka, 1988.-
240c.

9. Erepes B.K. Meroaunka noctpoenusi rpadpuxkoB (QyHKIUN [DIEKTPOHHBIN pecypc]
/B.K. ErepeB, b.A. Pagynckuii, J{.A. Tanbckuii. - M.: Beicur.mk., 1970, — 152 c.-
Pexxum moctyma: http://www.alleng.ru/d/math/math280.htm

10. 3aBamo C.T DmnementapHas anreoOpa[Tekct]: yueb. mocobue misi By30B. -M.:
[Tpoceemienne,1964.-302c.

11. KuceneBA.Il. Anrebpa[Tekcr]. - M.: ®usmarnur, 2010.-248c..

12. Kucenes A.IL I'eomerpus|Tekct]. - M.: ®usmariur, 2009.-328c.

13. Kieitn @. DnementapHas mateMatuka| Tekct] :B 2 1.- M.: Hayka, 1987.

14. HoBocemnos, C.M. CrneunaibHbI Kypc 3JieMeHTapHOU anreOpsi[ TekcT]. 6-¢ u3a. -
M.: Bricmas mxkosa,1962.-564c.

15. MaxwmeiictepA.X. [loctpoenne  rpaduxoB  GyHKUMA  3JEMEHTapHBIMU
cnocobamu| Teker] -3-e uzn. -M.: Bukropus [Tnroc,2011.-184c.

16. kmapckuit [1.0. I'eomerpus [Tekcr] : mianumeTpus : u30p.3aJaHusS U TEOPEMBI

anem.mareMm. / JI. O. Wknsapckuii, H. H. Yennos, . M. Srnom. - M. :®dusmartiur,
2000. - 336c¢.

6.3. Pecypchbl nHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEepHET

1. OOpa3oBaTenbHbI  CTyJEHUECKHUH mopTan [DJEeKTpOHHBIM  pecypc]. -
http://area7.ru/

2. MecTo 3HaHUH B ceTH [ DACKTPOHHBIH pecypc]. -Www.y10K.ru

3. DneKTpOoHHbIE KHUTHU [DneKkTpOHHBIN pecypcl. -
https://eknigi.org/estestvennye nauki/148213-kurs-yelementarnoj-geometrii.htmi
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http://znanium.com/catalog/product/854396
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-i-e
http://www.alleng.ru/d/math/math280.htm
http://www.y10k.ru/

7. METOJUYECKUE YKA3AHMS IO OCBOEHUIO
JUCHUATITAHBI

1. I'panr T.H., Xomuna C.A. Meroaudyeckue peKOMEHIAIMHA IO IPOBEICHUIO
JICKIIMOHHBIX 3aHSATHH.

2.I'panp T.H., Xomuua C.A. Metoaudeckue pEeKOMEHAAIMN IO TMPOBEIACHUIO
71a00pPATOPHBIX U MTPAKTUYECKUX 3aHITHH.

8. NHOOPMAIIMOHHBIE TEXHOJIOI'MHA JJIA
OCYHECTBJIEHUA OBPAZOBATEJIBHOI'O IPOLECCA 11O
AUCIHHUIIJIIMHE

JIMLeH3MOHHOEe MPOrpaMMHOe o0ecreveHne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmManuoHHbIE CIPABOYHbIE CHCTEMbI:
Cucrema 'APAHT
Cucrema «Koncynprantl Litrocy

IIpogeccuonabHbIe 0a3bI JAHHBIX
fgosvo.ru

pravo.gov.ru

www.edu.ru

9. MATEPUAJBHO-TEXHUYECKOE OBECHEYEHME
JUCHUATIIAHBI

MarepuanbHO-TEXHUYECKOE 00ecIiedeHre TUCIIUIUINHBI BKIIOYAET B CeOs:

- yueOHble ayAUTOPUU JUIsl IPOBEACHUS 3aHITUN JIEKIMOHHOTO U CEMHUHApPCKOI0
TUIA, KYypCOBOTO MPOEKTHUPOBAHMS (BBINOJHEHUS KYpPCOBBIX padoOT), TPYIIOBBIX U
VHAUBUAYAIbHBIX KOHCYJIbTALMM, TEKYILEr0 KOHTPOJIS U MPOMEKYTOUYHON aTTecTaluH,
YKOMIIJIEKTOBaHHBIE YUeOHOU MeOeIbI0, TOCKOH, IEMOHCTPAIIHOHHBIM 000PY/I0OBAaHUEM.

- TIOMEIIEHHUS ISl CaMOCTOSITENIbHON pabOThl, YKOMIUIEKTOBAaHHBIE YydeOHOU
MeOeINbl0, TePCOHATFHBIMA KOMIIBIOTEpAMU C TOIKIIOUEHHEM K ceTh HMHTepHeT u
o0OecrieueHUeM JOCTyna K DOJEKTPOHHBIM OHOIMOTEKaM U B 3JIEKTPOHHYIO
nHpopMarmoHHO-00pa3oBaTenbpHyo cpeay MI'OY;

- TIOMEIICHMS ISl XpPaHEHUS U MPOPUIAKTUYECKOTO OOCIYyKUBaHUS y4yeOHOTro
0o00OpyI0BaHUs, YKOMILJIEKTOBaHHbIE MeOenbpio  (1Kadwl/cTeNaxu), Habopamu
JE€MOHCTPALIMOHHOTO 000PYAOBAaHUS U YUEOHO-HATIISAHBIMU TOCOOUSIMU;

- nmaboparopusi, OCHaIeHHasi Ja0OpaTOpHBIM OOOpPYJAOBAHHEM: KOMIUICKT
yueOHOM MeOenH, MPOEKTOp, MPOEKIMOHHAS JOCKA, MEPCOHAIbHBIA KOMIIBIOTEp C
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HOJKIFOYEHUEM K ceTh VIHTepHeT u O00ecledYeHHeM JOCTyna K JJICKTPOHHBIM
OuOIMOTEKaM 1 B AJICKTPOHHYIO HH(POPMAITMOHHO-00pa3oBaTebHy0 cpeaxy MI'OVY.
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