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1. INIAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSA

1.1. Heap n 3a0a4n JUCHUNIAHBI

Leab ocBOeHHs TUCHHUILUINHBI « TeOpHUs U PaKTHKA PEIICHUS MaTEeMAaTHICCKUX
3a/1au»
— co3/laTh MaTeMaTHUYeCKylo 0a3y METOAMYECKOH IMOATOTOBKH OYAYIIETO YUUTEIs
MaTEeMaTHKHU 00111e00pa30BaTeIbHON CPETHEH IIKOIIbI;
— OBJIQJICHUE BCEMU OCHOBHBIMH MOHITHUSAMU U (PaKTaMU TUCIUILTAHBI;
— MPENICTABICHUN THOCEOJIOTHIECCKIX KOPHEH MaTeMaTHYeCKHX MOHSATHI IIKOJIHHOTO
Kypca cpefHei 001eo0pa3oBaTeIbHOM MIKOJIbL;
— YCTaHOBJICHHE JIOTUYECKOW CBs3€ HM MaTeMaTHYSCKUX OCHOBaX B CBETE
COBPEMEHHOU HAYKH.

3a1a4u:
— OCYIIECTBJISTh B3aUMOCBSA3h METOAUYECKON MOJATOTOBKH CTYAEHTA - MaTeMaTHKa C
TEM, YTO HEOOXOIMMO €My 3HaTh, KaKk OyAylIeMy YYHTEII0 MaTeMaTUKHU CpenHei
IIKOJIBI;
—CHUCTEMAaTU3UPOBATh U YIIIyOJSTh 3HAHUS CTYACHTA B IPEIMETHON O0JIACTH.

1.2. Ilnanupyemble pe3yabTaThbl 00yUeHHUs

B pe3ynbraTe OCBOEHUSI NAaHHOW AMCIUILIMHBI y oOydaromuxcs (GOpMUPYIOTCS
CJIEIYIOIME KOMITETEHIINH:
IIK — 1. CriocoOeH ocBauBaTh U UCIOIb30BATh TEOPETUUECKUE 3HAHUS U MPAKTUYECKUE
YMEHUS U HABBIKH B MPEIMETHOMN 001acTH NMPHU PEIIeHUH MPOPECCUOHAIBHBIX 3a/1a4.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOT'PAMMBI

JuctuninHa BXoAUT B Moayib «lIpenmeTrHo-meToaudeckud Moayib (IpoQuib
Marematuka)» obOsi3arenbHol yacTu bioka 1 «/lucuunimuael (MOIyNIH)» U SIBISIETCS
3JIEKTUBHOM AUCUUIUIUHOM.

Jnst ocBoeHUsT JUCHUIUIUHBI «Teopusi M MpakTUKa PEelIeHUs MaTeMaTUYeCKUX
3a/a4» OOy4awlIuecs WCIHOJIb3YIOT 3HAHUS, YMEHHUS, HaBBIKH, I[IOJIYyYCHHBIC W
chopMUpOBaHHBIE B XOAE€ W3YUYCHHS TaKUX TMPEIMETOB Kak «JeMeHTapHas
MateMmaTuka», «Anredpa u Teopus uucesn», «MaremaTuueckui aHamuz», «l'eoMeTpusi»
U TOMY MOJI00HOE.

N3yuenne nucuuiuinHbl « Teopust U MpakTHKa PEIICHUS MaTEeMAaTHUYECKUX 3a1auy
SBJsieTCS 0a3oM I JaJbHEHIIIErOo OCBOEHHUSI CTYJAEHTaMHM JUCHUIUTMHBI «Teopus
BEPOSITHOCTE M  MaTeMaThyecKass CTaTUCTUKa», «JlUCKpeTHass MaTeMaTuKay,
«ApudmeTnka qeiCTBUTETHHBIX YUCEID.

3. OFBbEM U COJEPXAHME NUCHUITJINHBI
3.1. O0beM TUCHUIIHHBI

IToxa3zareanb 00beMa TUCIHMIIIHHBI Kom-Bo
4acoB
Ounas
O0BeM OUCIUILUIMHEI B 3aYE€THBIX €IUHHUIIAX 3




O0beM QUCIHIUTUHBI B Yacax 108
KonTakTHas padora: 74,3
Jlexnun 36
[IpakTuyeckue 3aHsATH 36
KoHTaKTHBIEC Yachkl HAa MPOMEKYTOYHYIO aTTECTALUIO: 2,3
DK3aMeH 0,3
ITpenpk3amMeHallMOHHAs! KOHCYJIbTalUs 2
CamocrositenbHas paboTa 24
Kontposnb 9,7

qDOpMOfI HpOMG}KYTOqHOﬁ aTTCCTAalluU ABJIAIOTCA: DK3aMCH B 3 CCMCCTPC.

3.2. Conep:xaHue TUCHUILIHHBI

HaumenoBaHue pa3jaesioB (TeM)
AUCIHUIIMHBI ¢ KPATKUM CO/lep:KaHueM

Koma-Bo
4aCcoB

Jlekuun
IIpakTuyeckue 3aHATHSA

3 cemecTp

Tema 1.ToxnecTrBeHHBIE npeodpa3oBaHus. ToxaecTBeHHbIE
npeoOpa3oBaHus pallMOHAIBHBIX BbIpa)K€HUH. Pa3nojkeHne MHOTOWIEHOB Ha
MHOxuTenn. Cokxpamienue npobeil. CymMMa M MpPOU3BEINEHHUE PALMOHAIBHBIX
BbIpaKeHMI. Haxok/1eHne 4uCIIOBBIX 3HAYEHWM pPAallMOHAJIBHBIX BBIPAKECHHM.
ToxecTBeHHbIE npeoOpa3oBaHus HUPPALMOHAIIBHBIX BBIPAKEHUI.
WppanmonaneHble BelpaxeHus. O6nacte onpenenenus. [Ipumenenne cBoicTB
apuMeTHUeCKUX  KOpHEHM mpu  NpeoOpazoBaHMAX  HUPPALMOHAIBHBIX
BBIpOKEeHMI. Brifienenne kBaapara win Kyoa 1o 3HakoM paaukana. CiloxxHbIe
paayvKasl. ToxecTBeHHbIE npeoOpa3oBaHus MIOKAa3aTeJIbHBIX u
norapudmMudecknx BbIpakeHuil. CBoiicTBa cremeHeil. CBOWCTBa YHCIOBBIX

norapudmoB.  ToxkaecTBeHHble  MpeoOpa3oBaHMsl  MOKa3aTeNbHBIX  H | 8 7
JorapuMHUIECKUX BBIPKCHHIA. ToxecTBeHHBIC npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tpuronomerpuueckass  OKpyXHOCTb. lloHSTHE KOCMHYyca U  CHHYyca
JIEHCTBUTEIILHOTO  YHUCIIA. I'pynmer  TpuroHomerpuueckux  (Gopmyi.
ToxaecTBeHHbIE  MPEOOpa3oBaHHs]  TPUTOHOMETPUYECKUX  BBIPAKEHHI.
ToxxnmecTBeHHBIE TIPeoOpa3OBaHMs  BBIPAKEHUN, COJAEpXAIIMX OOpaTHHIE
TpUroHoMeTpuueckue GyHKIuU. YnUCIoBbIe HEPaBEHCTBA.

IIpocreiimne  HepaBeHCTBA.  JlOKa3aTenbCTBO  YHMCIIOBBIX ~ HEPABEHCTB.
CpaBHeHME 3HAYEHHH  YHUCIOBBIX  BblpakeHUH. CpenHue  BEIUMYMUHBIL.
Knaccuueckne HepaBeHCTBA.

Tema 2.KomOuHaTopHble 3agaun. MerToa MareMaTH4ecKOil WHIYKIIMH. v v

ITepectanoBku. Coueranus. Pazmenienus.




[IpaBuno ymHOXeHHS u JAepeBo BapuaHToB. IlepectanoBku. Brioop
HECKOJbKUX 3JieMeHTOB. Couertanus. Pa3memienus. Metog maTeMaTH4yecKOn
MHIYKIUU B pellieHnu 3a1ad. [Ipu3Haky npuMeHeHns: MeToa MaTeMaTHYECKON
MHAYKIIMY [IPU PELIEHUH 3a]1a4d U J0Ka3aTelIbcTBE TeopeM. Pemenue 3aaau.
Tema 3. I'eomerpusi. OCHOBHBIE METO/IbI PELICHUS F€OMETPUUYECKHUX 3a/a4 Ha
BBIUMCJIEHHUE U JOKA3aTENbCTBO.

Menuana PSIMOYT'OJIBHOTO TPEYroJIbHUKA. VY nBoenue MEJIUaHBbI.
[Tapamnenorpamm. CpenHsisi JuHUS TpeyrojabHuka. Tpamenus. Ilpuemst
HAXOXJICHUS BBICOTHI M OMCCEKTPUCHI TPEyrosbHUKA. OTHOILIEHUE OTPE3KOB.
Otnomienne twiomazneil. KacarenpHas k  okpyxkHoctu. Kacaromumecs
okpyxHocTu. [lepecekaronmecss OkpyXHOCTH. OKpYKHOCTH, CBSI3aHHBIE C
TPEYTOJIbHUKOM U YETBIPEXYTrOJIbHUKOM. IIpomopuuoHanbHble OTpe3kd B | 7 7
OKPYKHOCTH. YTIIbI, CBA3aHHBIE C OKPYKHOCTBIO. MeETOJ BCIIOMOraTesbHOU
OKpY)XHOCTH. BcrmomorartensHbple MOAOOHBIE TpPEYroidbHHUKH. HekoTopsie
CBOMCTBA BBICOT U TOYKHM MX nepecedeHus. Meroa miuomanei. Mcnonp3zoBanue
TPUTOHOMETPUM TIpU PEIIEHUU 3a/Jad Ha BbIUKCIEHHE. MeTox BEKTOpHOM
anre6psl. Mcronb30BaHue KOOPAMHATHOTO MeToaa. ['eoMeTprueckue pemieHus
HEreOMETpUYECKUX 3aj1ad. PemeHne uppanuMoHalIbHBIX ypaBHEHMU. Pemenue
CUCTEM alre0panyecKux ypaBHEHHIH.

Tema 4. 3agaum Ha McCHO/Ib30BaHME KOMILUIEKCHBIX 4Mces]l B aJjreope,
reomerpuu. KomruiekcHeie uncna.

Onepauuy HajJ KOMIUIEKCHBIMU uyMciaamH. ['eomeTpuueckas HHTepIIpeTanus
KOMIUIEKCHBIX ~— yucen. [lokazatenbHas ¢opMa KOMIUIEKCHOTO — YHCIA.
KommiekcHble 4yucina B 3neMeHTapHOM reomeTpuu. OCHOBBI  MeTO/a
KOMIUIEKCHBIX uncen. @opMylibl IJIMHBI OTPE3Ka U CKaJISPHOTO IPOU3BENEHUS
BEeKTOpoB.  [lapamienpHOCTh,  KOJUIMHEAPHOCTb,  NEPHEHIUKYISIPHOCTD.
KommiekcHble KOOpIMHATBI HEKOTOpbIX ToueK. IlojoOHble U paBHBIE
TpeyrojibHUKU. Pemienne 3agay ¢ NOMOIIbIO  KOMIUIEKCHBIX — YHCEI.
KommekcHble unciia B 3JIeMEHTapHOM anreodpe.

Hcnonp30BaHne TPUTOHOMETPUUECKONM (POPMBI KOMIUIEKCHBIX YMCEN IS
pELIEeHUs] ypaBHEHUM.

Tema 5. MHM30panHble HecTaHAAPTHbIE 3a/1a4M ILIKOJBLHOIO Kypca
MaTeMaTHKH U MeTObI UX pemenus. HepaBencTsa

Jloka3aTenbCcTBO ~ HEPABEHCTB  METOJAOM  MaT€MaTH4eCKOW  MHIYKILUU.
HepaBeHcTBa, cBsi3aHHBIE ¢ TpUTOHOMETpUUYecKMMHU (yHKuMsIMU. HepaBeHcTBa
B IUIAHUMETPHUH U cTepeoMeTpur. OyHKIMU AHThE U UX NMPWIOXKEHUS. 3agaun | 7 7
Ha MAakCUMyM U MUHUMYM. Pemienue 3agau ¢ napamerpoM. Yucio kopHen
KBaJ[paTHOI'0 MHOTOWIEHA B PEHIEHUH 337a4 ¢ napamerpoMm. CBoicTBa KOpHEN
KBaJ[paTHOI'O MHOTOYIEHA B PELIEHUMM 337ad C MapameTpoMm. B3aumHoe
pacnosoX)eHne KOpHel KBaJpaTHOr0O MHOTOWIEHA U 3a1a4U C TapaMeTpPOM.

Hroro 36 | 36

4. Y4eOHO-MeTOAMYECKOE O0ecleYeHre CaMoOCTOATEeIbHOM PadoThl

00y4YarImuxcs
Tembl 115t Kou- Dopmbl
. N3yuaembie P Meroanueckoe | Dopmsl
CaMOCTOATEIb BO CaMOCTOSTEIIb
BOIIPOCHI M o0ecrieyeHrne |0TYETHOCTH
HOTO U3Y4YEHUs 4acoB | HOM paboThl
JlokazarenbcTB | 1.JleficTBUTEIBHEL Pabora ¢ Pexomennyemas | PacuerHas
0 TOXIECTB U € yncia u 6 JUTEPATYPOU U auTeparypa. pabora,
HEpPaBEHCTB HA JIEHCTBYS HaJl CEThIO Pecypcsl [IpaKTU4eC
MHOKECTBE HUMU WNutepner. WNurtepHer. KOE
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2.JlokazaTeabCcTB
0
TPUTOHOMETPHUYEC
KHUX TOXJICCTB.
3.Jloka3aTrenbCTB
0 HEPABEHCTB
4,
JlokazaTenbCcTBO
MOKa3aTeIbHBIX U
norapuMUIeCKu
X TOXKJIECTB

3ajaHue

Pemenue
reOMETPUYECK
X 3a7a4 Ha
IUIOCKOCTH

1.B3aumnoe
pacnosaoKeHue
JIMHEHBIX
dburyp:
B3aMMHOE
pacnosoKeHue
Pa3IMYHBIX TOYEK
Ha TIPsIMOH,
B3aUMHOE
pacnosoKXeHue
TOYKHU U OTPE3Ka,
JeKAIUX Ha
OJIHOM IIPSIMOH,
B3aUMHOE
pacroyoxeHue
IIPSAMOM U TOYKH
BHE IIPSIMOM,
B3aUMHOE
pacroyoxeHue
IPSIMOM U IBYX
TOYEK BHE €€,
B3aUMHOE
pacroyoxeHue
TOYKH U JBYX
B3aUMHO
MapajuIeIbHbIX
MPSIMBIX.
2.B3zanmHoe
pacroJioKeHue
MPSMOJIMHENHBIX
¢buryp:
B3aMMHOE
pacroJioKeHue
TPEyTrOJIbHUKOB,
B3aUMHOE
pacnoIoKeHue
MHOT'OYTOJIbHUKO
B.
3.B3aumnoe
pacnoaoKeHue
OKPY’KHOCTEH.

Pabota ¢
JUTEPATYPOU U
CETBIO
NuTtepner.

Pexomennyemas
JauTEparypa.
Pecypcsl
Hutepner.

Pacuetnas
pabora,
3a4E€THOE
3aJlaHue




B3aNMHOE
PacCIONIOKEHUE
LEHTPOB
OKpPYXHOCTEH
OTHOCHUTEJIBHO
obmeit
KacaTeJIbHOM,
PacCIOIOKEHNE
EHTPOB
OKPYKHOCTEHN
OTHOCHUTEIBHO UX
0011ell TOUKH
KacaHusl,
pacnoJioKEHNE
[IEHTPOB
Opr)KHOCTef/'I
OTHOCHTEJIBHO
oO01ei XOpAhbl,
pacnoJioKEHNE
[IEHTPOB
Opr)KHOCTef/'I
OTHOCHTEJIBHO
XOp/Ibl GoMbIIei
OKPYKHOCTH
PacroNoKeHHEe
TOYEK KacaHMs
OKPYKHOCTH U
PpAMOM
4.I'eoMeTpUIECKU
€ 3a1a4u C
napamMeTpamMu
5. OTHOWIEHNE
OTPE3KOB.
OTHoleHue
IJIOLIA/IEH.
MeTton
IJIOLIA/IEH.
6.
Hcnonb3oBanue
TPUTOHOMETPUHU
IIpHU pECIICHUH
3ajJa4 Ha
BBIUHCJICHUE.
MeTton
BEKTOPHOM
anreOpsl.

HUcnonb3oBanne
KOOPJAMHATHOTO
MeToA.
I'eomerpuueckue
peuienus
HEreOMETPHYECCKH




X 3a1ad.

Komnuekchsie
4yucCla B
peLieHnn
3a1a4
JJIEMEHTapHOU
MaTeMaTHKU

1.OcHOBHEIE
TEOPEMBI
JJIEMEHTapHOU
MaTeMaTUKU U
KOMILICKCHEIS
yuyciia
2.Pemenne
F€OMETPUUECKHUX
3a7a4 ¢
MPUMEHECHUEM
KOMILIEKCHOTO
yuciia

Pabota ¢
JUTEPaTypou 1
CEThIO
HNurtepner.

Pexomennyemas
JauTeparypa.
Pecypcsl
NurtepHer.

PacueTnas
pabora,
3a4eTHOE
3aJjaHKe

Pewmenne
YpaBHEHUU U
HEPaBEHCTB,
CoJIeprKalInX

rapamerp

1.Pewienue
MPPaLMOHATIbHBIX
, IOKa3aTeJbHBIX,
TPUTOHOMETPHUYEC
KMX YpPaBHEHHUH C
[IapaMeTpoM,
CBOJALIUXCS K
KBaJIpaTHbIM.
2.Peuienue
MPPaLMOHATIbHBIX
, IOKa3aTeJbHBIX,
TPUTOHOMETPHYEC
KHX HEPaBEHCTB C
[apaMeTpoM,
CBOJAIIUXCS K
KBaJIpaTHbIM.

Pabora ¢
JUTEPATYPOU U
CEThIO
HnTepner.

Pexomennyemas
JauTepaTypa.
Pecypcsl
HuTepner.

PacueTnas
pabora,
3a4eTHOE
3aJJaHKe

Hroro

24

5. ®OHJ1 OHEHOYHbIX CPEACTB U151 HPOBEJEHWA TEKYIIEA 1
INPOMEXYTOUYHOU ATTECTAIIUU 11O JMCIHHUIIJIMHE

5.1. IlepeyeHb KOMIETEHUMH ¢ YKa3aHUEM 3TANoOB UX GOpMHUPOBaAHMS B IpoLiecce

0CBOCHHS 00pa30BaTe/IbHON POrPaMMBbI

KOJI 1 HAUMCHOBAHUEC KOMIICTCHIIHU

Oranbl GOpMUPOBAHUS

1K — 1. CriocoO€eH ocBauBaTh U

1. Pabota Ha y4eOHBIX 3aHATHUSAX.

UCIIOJIb30BaTh TeopeTuueckue 3HaHuss 1 | 2. CamocTosiTenbHas paboTa.
MPAKTUUECKHE YMEHHSI U HABbIKU B
npeIMETHON 00JIaCTH NIPU pelICHUU

npodeccroHaIbHBIX 3a/1ay.

5.2. Onucanue nmokasaresjeil U KpUTEpUeB OLCHUBAHUS KOMIIETCHIIMH
Ha pa3JIMYHbIX ITAnax uX GOpMHPOBAHUS, ONIMCAHNE LIKAJI

ONCHUBAHUA
OnenuBae
H [lxana
MBIE Oran N Kpurepuu
Onucanue nokasareneit OLIEHUBA
KOMIIETEHI] (hopmupoBaHus OLICHUBaHUS s
uu




K- 1.

1. Pabora Ha
Y4IEeOHBIX 3aHATHUIX.
2.

CamocrosTensHa
s pabora.

3naem:

— IpernojaBaeMblil peAMET B Ipenenax
TpeOoBaHMit DenepanbHBIX
rOCyIapCTBEHHBIX 00pa3oBaTeIbHBIX

CTaH/JapPTOB OCHOBHOTO M  CPEIHEro
(momHOTO)  OOmIETO OOpa3zoBaHUs U
OCHOBHOM 001eo6pa3oBaTeNbHOM
MPOTPaMMBEI;

— TporpaMMbl M YYCOHHKH IO
MPEnoaBacMOMY MPEMETY; O IIHPOKOM
CHCKTpE TPWIOKCHUA MaTEeMaTUKUA U

JIOCTYTIHBIX oOyuaromumcst
MaTeMaTHUECKUX  DJIEMEHTOB  JITHUX
MIPUIOKEHUH.

Ymeem:

— CTPOHUTH JIOTHYECKHE PACCYKICHUS
(HampuMmep,  pelleHWe — 3aJa4yd) B
MaTeMaTHYECKUX M WHBIX KOHTEKCTax,
MOHMMATh PACCYKICHUE 00YJaOIINXCS;
— pemlate  3a1a4d  2JIEMEHTApHOU
MaTe€MaTUKU COOTBETCTBYIOIIEH CTYIICHU
OCHOBHOTO M  CpeAHero (IOJHOro)

o0r1ero o0Opa3oBaHus, 3a1auu
MAaTEMaTHYCCKUX OoJIuMIInazg
IIKOJIbHUKOB;

- OOBSCHSTE perieHne 3amay
3JIeMEHTapHOM MaTeMaTHKH

COOTBETCTBYIOIICH CTYIEHH OCHOBHOIO
3¢ CpeIHero (osHOTO) o0miero
00pa3oBaHusl, 3a/1a41 MATEMaTUIECKUX
OJIMMITHAJ IKOJbHUKOB,

— OpraHM30BBIBATH pCIICHHE 3a]a4
3JeMEHTapHOU MaTeMaTHuKU
COOTBETCTBYIOILICH CTYICHH OCHOBHOT'O
u  cpeadero  (mojHOro)  oOIero
obpa3oBaHus, 3aJa4dl MaTeMaTHYECKUX
OJIMMITHA]I [IKOJILHUKOB.

Pacuernas
pabota
[IpakTrueck
oe 3aJaHne

[Ikana
OLICHMBA
HUS
pacdeTH
BIX paboT
Ixama
OLIEHMBa
HHUS
MPaKTHY
€CKOT0
3a7aHus
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1. Pabora Ha
Y4IEeOHBIX 3aHATHUIX.
2.

CamocrosTensHa
s pabora.

3naem:

— IpernojaBaeMblil peAMET B Ipenenax
TpeOoBaHMit DenepanbHBIX
rOCyIapCTBEHHBIX 00pa3oBaTeIbHBIX

CTaH/JapPTOB OCHOBHOTO M  CPEIHEro
(momHOTO)  OOmIETO OOpa3zoBaHUs U
OCHOBHOM 001eo6pa3oBaTeNbHOM
MPOTPaMMBEI;

— TporpaMMbl M YYCOHHKH IO
MPEnoaBacMOMY MPEMETY; O IIHPOKOM
CHCKTpPE TPWIOKCHUA MAaTEeMAaTUKUA U

JIOCTYTIHBIX oOyuaromumcst
MaTeMaTHUECKUX  DJIEMEHTOB  JITHUX
MIPUIOKEHUH.

Ymeem:

— CTPOHUTH JIOTHYECKHE PACCYKICHUS
(HammpuMep,  pelleHHWe  3amavd) B
MaTeMaTHYECKUX M WHBIX KOHTEKCTax,
MOHMMATh PACCYKICHUE 00YJaOIINXCS;
— pemlate  3a1a4d  DJIEMEHTAPHOU
MaTe€MaTUKU COOTBETCTBYIOIIEH CTYIICHU
OCHOBHOTO M  CpeAHero (IOJHOro)

o0r1ero o0Opa3oBaHus, 3a1auu
MAaTEMaTHYCCKUX OoJIuMIInazg
IIKOJIbHUKOB;

- OOBSCHSTE perieHne 3a1aq
3JIeMEHTapHOM MaTeMaTHKH

COOTBETCTBYIOIICH CTYIEHH OCHOBHOIO
3¢ CpeIHero (osHOTO) o0miero
00pa3oBaHusl, 3a/1a41 MATEMaTUYECKUX
OJIUMITHA]] ITKOJIbHUKOB;

— OpraHM30BBIBATH pCIICHHE 3a]a4
3JeMEHTapHOU MaTeMaTHuKU
COOTBETCTBYIOILICH CTYICHH OCHOBHOT'O
nu  cpendero  (mosHOro)  0OIIETO
obpa3oBaHus, 3aJa4dl MaTeMaTHYECKUX
OJIMMITHA]] [IIKOJILHUKOB.

Braoeem (nasvikamu u/uru  onvimom
oesimenbHOCmL).

— HABBIKOM JIOKAJIBHOTO YIHOPSIOYCHHSI
MaTeMaTHYecKoro  Marepuana  Juis
paznuYHbIX 00pa30BaTENbHBIX IENEH;

— Pa3IUYHBIMU MOAX0IaMH K PEIICHUIO
3ama4 IIKOJIHOTO Kypca MaTeMaTHKH,
3ama4 = MaTeMaTHYeCKHX  OJIMMITHA[
IIKOJIbHUKOB.

Pacuernas
pabota
[IpakTrueck
oe 3aJaHne

[Ikana
OLICHMBA
HUS
pacdeTH
BIX paboT
Ixama
OLIEHMBa
HHUS
MPaKTHY
€CKOT0
3a7aHus

IIIkaJia OECHUBAHKUS PACcYEeTHOH padoThI

Kpurepuu

banner

Penienue noruuecku BBICTPOCHO U TOYHO HU3JIOKECHO, ACCH BECh X0/

paccyXIeHHUsI

0,25

[IpeacTaBieHo penieHne 3a1a4 HECKOJIbKUMH CIIOCO0aMu (eciid 3TO

BO3MOJKHO)

0,25

OTBeT Ha KaXK/IbIil BOMPOC (33J]aHNE) 3aKaHYMBAETCS BHIBOJIOM

0,25

Odopmierne cootBeTcTByeT oOpasmy. IIpencraBieHsl HEOOXOAMMBIC

TaOJIUIBI U TpadUKH

0,25
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[To pe3ynpTaTaM OIleHUBAaHUS 00YYAIOMUHAC MOXKET MOTYYUTh 10 1 Oaia,
MakcumanbHas cymMMa OajljIoB, KOTOpbIE OOYYaroIIHUKCS MOXET HaOpaTh INpH
cllade 3a4eTa C OLEHKOM, cocTaBisieT g0 50 0aios.
3adyeTHass paboTa COCTOMT M3 2 TEOPETHYECKUX BOIPOCcOB (o 25 OamioB
KaXKJIbIN ).
HIxkana OLICHUBAHUSA NMPAKTHYECCKOI0 3aJaHus

Kpurepuii onenuBanus basnsl

Ecnu cTyzneHT mpaBuIIbHO pemini Bce 3aJaHus U 00ocHOBal mnoiydeHHsle | 10 6amioB
PE3YNIBTATHI

Ecnu cTyneHT mpaBWIBHO PEUIMI BCE 3aJaHMs, HO He cMor o0ocHoBath | 9-6 Oaisios
HOJIyYCHHBIC PE3yJIbTaThI

Ecau crynent npasmibHO petmun 60% - 80% Bcex 3amaHuii, HO HE cMOT | 5 0ayUIoB
000CHOBATh NOJYYCHHBIC PE3YJIbTAThI

Ecimu crynent mnpaBunbHO pemmnn 50% Bcex 3amaHuii U obocHoBau | 4 O6aiia
NOJTY4EHHBIC PE3YJIbTATHI

Ecmu crynent npaBuibHO pemmn 50% Bcex 3aiaHuil 1 000CHOBaN He Bce | 3-2 Oamna
HOJIyYCHHBIC PE3yJIbTaThI

Eciu crynent npaBunbHO pemmnn meHee 50% Bcex 3amaHuii U cmor | 1 6amn
000CHOBATh NOIYYCHHBIE PE3yIbTaThI

Ecnu crynent npaBmwibHO pemmn meHee 50% Bcex 3amanuil u He cMmor | 0 6amioB
000CHOBATh NOIYYCHHBIE PE3yIbTaThI

5.3. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPUAJIbI, HEO0OX0UMBbIE ISl
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepPU3yIIUX 3TANbl OPMHUPOBAHUS KOMIIETEHIUI B IIPo1[ecCe 0CBOCHUSA
00pa30oBaTeIbHOM MPOrPpaMMBbI

IIpuMepHBIE BONIPOCHI K IK3aAMEHY

1. OxapakTepu3yiTe MpUeMbl pas3yIoKEHUSI MHOTOWICHOB HA HENTPUBOINMBIE
MHOKHTEIIH.

2. JlokaxuTe CBOMCTBA apUPMETHIECKUX KOPHEH.

3. OxapakTepu3yiite 0COOCHHOCTH TIPH BBHIMOJIHEHUH MPE0Opa3oBaHUM
MPPALMOHATIBHBIX BBIPAKEHUI.

4, JIoKaXKUTE CBOMCTBA CTENIEHEN ICHCTBUTEILHOTO YUCIIA.

S. JlokaxxuTe CBOMCTBA YMCIIOBBIX JJOrapu(MOB.

6. BbiBoj TpUroHOMeTpru4eCcKUX (POpMYIT OCHOBHBIX TPYIIIL.

7. BbiBo TpUroHoMeTpudecKux (GOpMysl OCHOBHBIX T'PYIII, CBI3aHHBIX C
00paTHBIMU TPUTOHOMETPUUYECKUMHU (DYHKIIHSMU.

8. Cpennue BennunHbl. Kinaccuueckue HepaBeHCTBA.

9. [TpumeHneHue anredpandeckoro MeTo/ia Mpy PelIeHuU TeOMETPUIECKUX 3a/1ad Ha

BBIYUCJIEHUE U JJOKa3aTeabCTBO. [Ipumep.

10. IIpumeHeHHE BEKTOPHOTO METOJIa P PEUICHUU TEOMETPUICCKUX 3a1a4 Ha
BBIYMCIIEHHE U JOKA3aTeabCTBO. [Ipumep.

11. IIpumeHeHuEe KOOPJIMHATHOIO METO/Ia IIPU PEIIEHNN F€OMETPUUECKUX 3a7a4 Ha
BBIYMCIIEHHE U JJOKA3aTenbCTBO. [Ipumep.
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12. TlpumeHeHue METOAA BCTIOMOTATENbHBIX (DUTYP MPHU PEIICHUN T€OMETPUIECKIX
3a/1a4 Ha BBIUMCIICHHUE U 10Ka3aTeNbCcTBO. [Iprmep.

13. AnreOpaumyeckas popma KOMIUIEKCHOTO yKcia. [IpaBuia BeIMOTHEHUS JeHCTBUN
HaJ KOMIUIEKCHBIMU YHCIIaMU B ajreOpandeckoil popme.

14. T'eomerpuyeckas UHTEPIPETALNS KOMIUIEKCHBIX YUCEN.

15. Tpuronomerpuueckas popMa KOMIUIEKCHOTO uucia. [IpaBuiia BEIOJIHEHUS
JEUCTBUN HAJ] KOMIUIEKCHBIMHU YHMCIIaMU B TPUTOHOMETpHUUYECKOU hopme.

16. TlokazatenbHas (hopMa KOMIUIEKCHOTO YHCIIA.

17.  OcHOBBI METOJ1a KOMILJIEKCHBIX YHCE]L.

18. Meroa MaTeMaTH4eCKON MHAYKLINUY B PEILICHUU 33/1a4.

19. ®ynkuuu Anthe. [Ipumeps! perienus 3aaad.

20. Hcmonws3oBaHME CBOWCTB KOpHEH KBAJAPATHOTO MHOTOWICHA B PEIICHUH 3a71a4 C
ITapaMETPOM.

IIpumepHbIe NpaKTHYECKHUE 3aaHUSA

No 3agaHue

1. Brrauciure X
0,1(6) +0,(3)

0.3 +116) * O

4 1
2, a3-8a3b 3(b 2
VYnpocturte BelpaxkeHne—-——:| 1 — 2 (=] — as.
a3+23ab+4b2 a

o 2n—4
3. CKOJIBKO LETBIX 3HAYEHUH N, TP KOTOPBIX YHCIa M = OyayT HATYPAIILHBIMU?
’ nts OYAYT Y
4, Ileny ToBapa cHu3miIM Ha 6%, 3aTeM HOBYIO 1IeHYy cHU3WIH eile Ha 10% u, HakoHel,

MOCJIE MepecyeTa MPOU3BEIN CHUKEHHE €11e Ha 4YeTBEPTh. Ha CKOJIbKO MpOIEHTOB
BCEro CHU3WJIM NEPBOHAYAIBHYIO IIEHY ToBapa?

o1

Haiinure 10935, eciu logg2=a, loggb=b.

o

Brruncnute cymmy 491710972 4 5-logs4

blogpa
7. logblog),
YHpocTuTh BhlpakeHue a '°9p¢

_3 _1 213 vz
Beruucnure [a 2b(ab™?)"z(a™1) 3] npua = — b= B

9.
BLI‘—II/ICJ'II/ITGG/(5 — \/%)6 —+/30.

10.
YIpocTuTe BeIpaXeHue \/8 +2v/10 + 2V5 + \/8 —2v/10 +2v5

1. Beraucnure V3-2\2 - Vs+2\2
J1i7-12v2 V174122

12. | Cymma xopneii ypauenus 2vVx2 — 2x + 4 —Vx2 — 2x + 9 = 1pasna

13. | CymMMa HauMEHbILIEro ¥ HaubOJIBIIET0 KOPHEH ypaBHEHUs
V2x4+2—V2x+1-3V2x4+10—-6V2x + 1=2vV2x + 1 -8

14, . 37X 24X
Yemy paBHa cymMMa KOpHEHN ypaBHEHHS Tix +3 . 4

15. | ITpu kakux 3HaueHnsx a u b muorowten x* — 3x® + ax + b nenurcs na x% + 3x +
4?

16. | IIpoussenenue KopHeii ypaBHenus x> — 9x2 + 26x — 24 = 0 paBHO?

17. | Pemenuem Hepaencta x* — 2x% — 63 < 0 sBasgeTcs IPOMEKYTOK?

18. | Ipu xakom 3Hauenuu napamerpa o ypasaerue ( 0-1) X°+2 (a +1)x+ a +4=0 umeer
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€IMHCTBEHHBIN WJIK KPATHBIN KOPEHb?
19. | Ypasaenue 2 X°+mx°+nx+12=0 umeer kopuu X;=1, X,=-2. TpeTnii KOpeHbH
ypaBHEHUS paBeH
20. | Ilpu xakoM 3HAYCHHH MapaMeTpa o BepIIMHA mapadoIibl
y = (x — 3a)? — a® + 6a + 16 1eKXUT HA OTPULIATENLHON HOIYOCH abcuucc?
21. | Ilpoussenenue kopHeii ypasuenus (x% — 5x + 7)2 — (x — 2)(x — 3) = 3 paBHo?
22. | B apudpmernueckoit nporpeccun 20 uneHoB. CyMMa 4JI€HOB, CTOSIIMX Ha YETHBIX
MecTax, paBHa 250, a cymMMa 4JI€HOB, CTOSAIIMX Ha HEUETHBIX MecTax, paBHa 220.
Haiinure nBa cpefHUX WieHa POrpeccuu
23. | Cymma ujieHOB O€CKOHEYHO yOBIBAIOIIEH reOMETPHUECKOM MPOTrpeccuu paBHa 56, a
CyMMa KBaJIpaToOB €€ WieHOB paBHa 448. Haligure nepsplii WieH U 3HaMEHATEb
IPOTPECCHUHU.
24. | CruiaB u3 cepebpa v Meu IMEET Maccy 2 KT, IprueM mMacca cepedpa coCTaBiseT
2
14; % maccel menu. CKoJIbKO cepedpa B JaHHOM CILIaBe?
25. | MOTOIMKIIMCT OCTAaHOBWIICS IS 3arpaBku roprounM Ha 12 munyTt. [locne 3toro,
YBEJIMYUB CKOPOCTH JIBIKEHUS Ha 15 KMIIOMETPOB B Uac, OH HaBepCTal MOTEPSIHHOE
BpeMmsi Ha paccTosiHuu 60 kunoMeTpoB. C Kakoi CKOPOCTBIO OH JBUTAJICS MOCTIE
OCTaHOBKHU?
IIpumeps! 3aJaHUl pacUYeTHBIX PadoT
ToknecTBeHHbIE IIPeodpa3oBaHus
VIIpocTUTE BHIPAKEHUSL: 11 ( ab ) _ ( ab ) ,a’+b?
(a+—=) (—=-a):=—
Ix—1|+]x|+x a-b) \a+b az-b?
3x2—4x+1 5in20°sin40°sin60°sin80°
3 patovaZ—1 " 5in10°sin30°sin50°sin70°
2. — . .
(AL, VAHL o 13. sin2acos6a + cos32asinba
va+1 +va-1
3 ab(x?+y?)+xy(a?+b?))((ax+by)?-4abxy) Pewnre ypaBHeHuUs:
. 2 2 2 2
ab(x* +y%)+xy(a*+b%) 14. 2logéx = logsx = log (\/(Zx +1)— 1)
X2 +x-2VX+6 1 4—x
X TX"ovXTo d=x - 3 _
4. ( N 1) 15. (1 +log,— ) * lgx = lglg103 — 1
2 21 _
5 cos?(2a—90°)+ctg?(90°+2a)+1 16. (x* —1—x)* =1
T sin2(2a-270°)+tg2(270°+2a)+1 17. |x — 3|x2-1 = (x —3)?
6. sin? (9_" + a) —sin?((ZE — @) Penmte HepaBeHCTBA:
8 8
x?%—|x|-12
>
7 tg2a 18. e 2x
tgta-tgza 19. |x3 -1 >1—x
2
8. /(1—tg?2a)(ctg?2a —1 [f-2xlra
V(1 - tg?2a)(ctg ) 20. logs T—-r o <
2 1 )
3—8a3b 3|b z
o e ()
a3+2¥/ab+4bz a
10 a’?+b7% (a2+b2)_1
“a~1+p-1 ab

IIpumeps! 3ajaHUil pacuyeTHbIX padoT
KomOunaropubie 3axaun. MeToaq MaTeMaTH4eCKOW MHIYKIIUN.
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1. Joxaxwute, uto 5X — 4X + 15 genurcs Ha 16 mpu Beex NEN,.

2. Jlokasath, 4TO IIpH JTI0OOM HAaTypalbHOM N YKCIIO an aeaurtcs Ha b.
a,=2n+3n’+7nb=6

3. Jloka3zarh paBEeHCTBO

nn+1)(2n+1)

124+ 2%+ +n? = 5

4. Jloka3aTh METOJIOM MaTEeMaTHYCCKON UHIAYKITUH:
2p+n)(n+1)

2
5. Komanga nekoropoit 9BM 3amnuceiBaetcs B Bujie Hab0pa U3 BOCKMU IBIQPOBBIX

p+(p+D+(pP+2)++(+n)=

3HAKOB — HyJeH U enuHul. KakoBO MakCMMaIbHOE KOJIMYECTBO PA3IMYHbIX
KoMaHnj?

6. B paznoxenun (1 + x)" gerBepThIii wicH paBen 0,96. HaiiTu 3HadeHus X u N,
€CJIM CyMMa OMHOMUANBbHBIX KO3 (duineHToB paBHa 1024.
Ipu Kakux 3HAYEHUSX X M Y BO3MOXKHO paBeHCTBO: Cj: € 51 Ay = 1:3: 24.
Jloxaxmute ToxkaecTsa: CKCMK = ck cm

1
2nx?2

CymMa GuHOMHUAIBHBIX KO3 (GUIIUEHTOB pa3ioxkeHus (2nx + )3" paBHa 64.

Ornpenenuts cnaraeMoe, He cofieprKallee X.

10.IIpu KakuxX 3HAYEHHAX X YeTBEPTOE claraeMoe pasnoxenus (5 + 2x)16 Gonpie
IBYX COCETHUX C HUM CJIaracMsbix?

11.CKoJIBKO pa3IMYHBIX 3BYKOCOYETAaHUI MOYKHO B3SITh Ha JIECATH BHIOPAHHBIX
KJIABUILIAX POSUIS, €CIIM KaKI0€ 3BYKOCOUYETAaHUE MOXKET COJEPKATh OT TPEX 0
JIECSITU 3BYKOB?

12.B Baze ctosT 10 KpacHBIX U 5 po30BBIX TBO3AUK. CKOJIBKUMHU CIIOCOOAMU MOKHO
BBIOpATh M3 Ba3bl 5 TBO3JUK OJHOTO IIBETA?

13.CKOJIBKO pa3IMYHBIX CBETSAIINXCS KOJIEI MOYKHO CHIeNIaTh, PACIIOI0KHUB 110
OKPYKHOCTH 10 pa3HOUBETHBIX JJaMITOYEK (KOJIbIa CYMTAIOTCSI OJTUHAKOBBIMU
IIPU OJIMHAKOBOM IOPSIJIKE CJICIOBAHUS I[BETOB)?

14 Ha xuamxHo# nosike momemnaercs 30 TomoB. CKOIBKUMH CTIOCOOaMH UX MOKHO
pPaccTaBUTb, YTOOBI MPU ATOM TEPBBIN U BTOPOI TOMA HE CTOSUTH PSJIOM.

15.B doprenbsaaHOM KpykKe 3aHnMaroTcs 10 4enoBek, B KPY>KKe XyI0KECTBEHHOTO
cioBa — 15, B BokanmbHOM Kpykke — 12, B poTokpysxkke — 20 uenoBek. CKOTbKUMU
croco6amMu MOKHO COCTaBUTh OpUTaay M3 YEThIPEX UTEIOB, TPEX MUAHUCTOB,
ISTH MEBIOB U oAHOTO (hoTorpada.

16.BoceMb aBTOpPOB JOJDKHBI HAaMMKCATh KHUTY U3 IIeCTHaANATH 1y1aB.  CKOJIBKUMU
croco0amMu BO3MOXKHO paclpeieiieHne MaTepralia MexXay aBTOpaMHu, €ciiy 2
YeJI0BEKAa HAMUIIYT IO TPH TJIABHI, YETHIPE — IO JIBE, a JBA — [0 OJTHOM TJIaBe
KHUTH?
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Ch+2C%+3C3+---+nCh
n

17.JlokazaTb, 4TO =201

18. ABTOMOOWMIIbHASI MacTepcKasi UMEeT I OKpacku 10 OCHOBHBIX IIBETOB.
CxonbKkuMU crIOcOOaMu MOKHO OKPacUTh aBTOMOOWUJIb, €CJIU CMEIIUBATh OT 3 110
"7 OCHOBHBIX IIBETOB?

19./IBeHaanaTy yueHUKaM BbIJIaHbI JIBa BapUaHTa KOHTPOJILHON pabOTHI.
CKobKUMH CITIOCOOaMHU MOYKHO MOCAIUTh YYEHUKOB B JIBa psiJia MO 6 YEIIOBEK,
YTOOBI Y CUAAIIUX PSJIOM HE ObLIIO OJMHAKOBBIX BAPUAHTOB, a Y CUJISIIHNX JPYT 3a
JIPYroM ObLIT OAWH U TOT K€ BapUaHT?

20.CKOBKO CYIIECTBYET BAPUAHTOB PACITOJIOKEHUS IIIECTH TOCTEH 3a KPYTIIbIM
IMECTUMECTHBIM CTOJIOM?

5.4. MerToauveckne MaTepuasibl, OINpPedeJSONIMEe  MPOLETYPbI
OLlCHUBAHUS 3HAHUM, YMEHUU, HABBIKOB U (WJIHM) ONBITA JAeATEJIbHOCTH,

XapaKTePU3yLIUX ITANbl GOPMUPOBAHUA KOMIIETCHIIUA

Wrorosast orieHka 3HaHUN, YMEHHUH, CIIOCOOOB JIEATEILHOCTH CTYIEHTOB M0 U3y4aeMOn

nmucnuruimae cocrasirsier 100 6ayuioB

MakcumanbHOE KOJIMYECTBO OAJJIOB, KOTOPOE MOXHO HaOpaTh 3a TEKYUIMH KOHTPOJb B 3
cemectpe — 70 Gamos.

3a BBINOJIHEHNE PAaCYETHOUN paboThl 00ydaroNIMiics MOXeT HabpaTh MakCUMaibHO — 40 6aios.

3a BBINIOJIHEHUE MPAKTUYECKOTO 3a/laHus oO0ydyaromuiicss MoxkeT HabpaTh MakcuManbHO 30
0asioB.

MaxkcuManbHasi cymMma 0aioB, KOTOpble 00yJaroIIMiicss MOKET HaOpaTh MpHU cllade dK3aMeHa,
cocrasiseT 30 Gamos.

Jlns cnaym sK3aMeHa HeOOXOAMMO BBHITIOJHHUTH BCE 33aJaHUSI TEKYIIETO KOHTPOISA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS TTIOKA3aTellb M3yYeHHUs MaTepualia JISKIIUI W BBIOJHEHHUE 3aJaHuil B YKa3aHHbBIE
cpoku. Ha »K3amMeH  BBIHOCHUTCS MaTepuall, H3JaraeMblii B JEKUIUAX U paccMaTpUBaeMbIil Ha
MIPAKTUICCKUX 3aHSATHSX.

Ilkana ouenusanusn IK3ameHna

Kpurepun ouennBanus Bbanabl

Ecnu cTyneHT cBOOOJHO OPUEHTHPYETCSl B TEOPETUUYECKOM MaTepHalie,3HaeT 21-30
(GOpPMYITHPOBKH OCHOBHBIX OIPEEIIEHUI, TEOPEM W CBOWMCTB, yMEET MPUMEHSTh
TEOPETUYECKHE CBEICHUS [Tl PELICHHS THUITOBBIX 3a]a4

Ecnu cTyneHT HetocTatouHo CBOOOIHO OPUEHTUPYETCS BTEOPETUUECKOM MaTepuare, 20-11
ommbaercs npu GOpMyITUPOBAHUN OCHOBHBIXOMPENCIEHNN, TEOPEM U CBOMCTB, yMEET
MNPUMCHATE TCOPETUUCCKUEC CBCACHUA NJIA PCIICHUA TUITIOBBIX 3aJ1a4 (B 3aBUCHUMOCTH OT
KOJINYECTBA U CTCIICHN UMCIOIITUXCSL OIIHOOK U He}IO‘-IéTOB).

Ecnu cTyaeHT mioxo OpueHTHPYETCSl B TEOPETUYECKOM MaTepuae, He 3HaeT HEKOTOPbhIe 1-10
(bOpMYyITHUPOBKH OCHOBHBIX OINPEAETIECHUI, TEOPEM U CBOMCTB, Y CTY/IC€HTa BO3HUKAIOT
poOJIeMBI IPU TPUMEHEHUH TE€OPETUYECKUX CBEJICHUH ISl PEIlIeHUs] TUTIOBBIX 3a/1a4
(B 3aBUCUMOCTH OT KOJIMYECTBA M CTETICHU HMEIOIITUXCS OMMOOK M HEIOYETOB).

Eciv cTyieHT He OpUEHTUPYETCS B TEOPETUISCKOM MaTepHalie, He 3HaeT OOJBITHHCTBO 0
(bOpMYyITUPOBOK OCHOBHBIX OTIPEACICHUI, TEOPEM U CBOICTB MHE yMEET MPUMCHSITh
TEOPETUYECKHE CBEIICHUS AJIsl PEIICHUS TUTIOBBIX 3a/1a4 (B 3aBUCHMOCTH OT KOJMYECTBA
1 CTEIICHU UMEIOIIUXCS OIMOOK U HEJIOUYETOB).
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Hmozoeas wkaaa OYEeHUBOHUA pe3y/16mamoe 0C80€HUA aucuunnunbl

Wrorosasi OleHKa M0 JUCHUILIMHE (OPMHUPYETCSl U3 CYMMBI OAJUIOB IO pe3yJbTaTaM
TEKYIIEro KOHTPOJSI W IMPOMEKYTOUYHOW aTTECTAlliM M BBICTABISICTCS B COOTBETCTBUU C
MIPUBECHHON HUXe TaOIUIICH.

Ouenka 1o 100-0ayuipHON cucTeMe OreHKa Mo TPAAUIIMOHHONW CHUCTEME
81-100 3auTeHo
61 - 80 3auTeHo
41 - 60 3a4uTeHo
0-40 He 3aureno

6. YYEBHO-METOJNYECKOE U PECYPCHOE OBECIIEYEHUE
JUCHUATIIAHBI

6.1. OcHoBHas1 IMTEpaTypa

boromonos, H. B. Tlpakrudeckue 3aHATHS IO MaTeMaTUKe B 2 4. : ydeOHOE TTocodue
s By30B / H. B. boromonos. — 11-e u3 ., nepepad. u gorn. — Mocksa :
N3narensctBo KOpaiit, 2023. — 326 ¢. — (Briciiee oopazoBanue). — ISBN 978-5-
534-06894-8. — Tekcr : anexTpoHHbIi // O6pazoBaTenbHas miaropma FOpait [caiir].
— URL:

Yacts 1: https://urait.ru/bcode/512666 (nata oopamienus: 06.06.2023).

Yacte 2 : https://urait.ru/bcode/512667 (nara oopamenus: 06.06.2023).

6.2. JlomoiHUTEILHAA JTUTEPATYypPA

1. AnekcannpoB A.Jl. 'eomerpus: yue6.mocodbue s By3oB / A. JI. Anexkcanapos, H.
IO. Heugeraes. - M. : Hayka, 1990. - 672c. — TeKcT: HenoCcpeACTBEHHBIM.

2. Aranacsan, JI.C. T'eomerpusi: yueb.mocobue misi By3oB B 2-x 4. 4.2 / JI. C.
AranacsH, B. T. baseuieB. - 2-e usn.,crepeotun. - M. : Kuopyc, 2015. - 424c. —
TeKcT: HemoCPEACTBEHHBIN.

3. Aranacsan, JI.C. I'eomerpusi: ydeO.mocobue mias By3oB B 2-x 4. u.l / JI. C.
AranacsH, B. T. bassuieB. - 2-e usn.,crepeotun. - M. : Kuopyc, 2015. - 400c. —
TekcT: HenmoCpeACTBEHHBIN.

4. baxsanoB C.B. OcHOBaHUsI TEOMETPUU: aKCHUOMAT.U3JI0)KEHHE reomeTpun EBkinpa :
yueb.mocobue nys By3oB / C. B. baxBanos, B. Il. UBanunkas. - M. :BelciLik.,
1972. - 280c. — TekcT: HenocpeACTBEHHBIH.

5. boromosnioB H.B. [lpakTuueckue 3aHATHSI 110 MaTeMaTUkKe: yue0.mocooue st By30B.
- 11-e u3n. - M. : FOpaiit, 2012. - 495c. — TeKcT: HeMOCPECTBEHHBIM.

6. Erepes B.K. Metonuka noctpoenus rpadukoB GyHKIUNA [DIEKTPOHHBIA pecypc]
/B.K. Erepes, b.A. Panynckuii, JI.A. Tansckuii. - M.: Beicur.mk., 1970. — 152 c.-
Pexum nocryna: http://www.alleng.ru/d/math/math280.htm

7.3aBano C.T Dnemenrapnas anreopa[Tekct]: yueb6. mocoOue mias By30B. -M.:
[Tpoceemienne,1964.-302c.

8. 3amaun mo wmartemaTuke: YpaBHEHHS W HepaBeHcTBa. CrpaBodHOoe mocobOue /
Basunos B.B.,pex. - M. : Hayka, 1987. - 240c. — TekcT: HEemocpeaCTBEHHBIN.

9. Kucener A.Il I'eomerpus: yueOHUK : TmaHuMeTpusi; ctepeometpusi / A. I1. Kucenes.
- M. : ®uzmariut, 2004. - 328c. — TeKCT: HemOCPEACTBEHHBI.
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10. KuceneBA.Il. Anrebpa[Tekcr]. - M.: ®usmatiur, 2010.-248c..

11. Kneiin @. DneMeHTapHasi MaTeMaTHKa: ¢ TOYKM 3PEHMs BBICHICH : JEeKUuHU. T.l.
apudmeTka, anredpa, anamus / O. Kneitn. - 4-e u3a. - M. : Hayka, 1987. - 432c. —
TeKcT: HenmoCPEACTBEHHBIN.

12. Kneitn, ®@. DnemeHTapHas MaTeMaTHKa: ¢ TOYKHU 3PEHUS BBICIICH : JEKLIUU. 4Y.2.
reometpusi / ®. Kneitn. - 2-e wszn. - M. : Hayka, 1987. - 416¢. — Tekcrt:
HEMOCPEICTBEHHBIMH.

13. HoBocenos, C.1. CrnenmanbHbIil Kype aneMeHTapHor anreopsi[Tekcr]. 6-¢ usm. -
M.: Breicmas mkoia,1962.-564c.

14. TlotanoB M.K. Anre6pa, TpuUTOHOMETpUS U  DJIEMEHTapHble  (QYHKIUHU
[DnmekTponHBI pecypc]: yueb.mocodue s By3oB / M. K. Iloramos, B. B.
Anekcanapos, II. W. Ilacuuenko. - M. :HMnekca, 2015. - 680c. — Pexxum nocryna:
http://edu-lib.net/matematika-2/dlya-studentov/potapov-m-k-algebra-trigonometriya-
1-€

15. CoBeptkoB, 1. . CipaBoyHUK MO 3J€MEHTApHONU MaTeMaTHKe : yueOHoe rmocodue /
I1. . CoBepTkOB. — 2-€ u3a., ctep. — Cankr-IlerepOypr : Jlans, 2022. — 404 c.
— ISBN 978-5-8114-4132-7. — Tekct : 2JeKTpOHHBIN // JlaHb : 3JEKTPOHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/206390 (mara
obpamenus: 06.06.2023). — Pexxum nocTyma: st aBTOPHU3. MOIb30BaTENEH.

16. ®ensie O.W. DnemenrtapHasi reomeTpus [Tekct]: ydeb.mocobue mis By30B. -M.:
MI'OY,2010.-112c.

17. axwmeiictepA.X. [locTtpoenne  rpadukoB GyHKUMHA ~ 3JIEeMEHTapHBIMU
cnocobamu| Teker] -3-e uzn. -M.: Bukropus [lroc,2011.-184c¢.
18. lxmspekmit  [1.0. T'eomeTpus: tutanuMeTpuss : u30p.3alaHus U TEOPEMBI

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

19. WKnapckui, . O. N3bpaHHble 3a4aun U Teopembl 31eMeHTapHOM MaTeEMaTUKMU.
FeomeTpua (ctepeomeTtpus): YuebHoe nocobue / Wknapckuin O.0., YeHuyos H.H.,
Arnom U.M., - 3-e n3zg. - Mocksa :PUIMATNT, 2015. - 256 c.: ISBN 978-5-9221-
1623-7. - Tekct : 3/IEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/854396 (nata obpauweHus: 06.06.2023). —
Pexxmm goctyna: no noAnucke.

6.3. Pecypcobl nHGOpMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOM CEeTH

«AHTEepHET
1. OOpa3oBaTenbHbI  CTyJEHUECKHUW mopTan [DJEeKTpOHHBIM  pecypc]. -
http://area7.ru/
2. Mecro 3HaHuit B ceTH [ DJICKTPOHHBIH pecypc]. -www.y10K.ru
3. DneKTpOoHHbIE KHUTHU [OneKTpOHHBIM pecypc]. -
https://eknigi.org/estestvennye nauki/148213-kurs-yelementarnoj-geometrii.html

7. METOJUYECKHUE YKA3AHMSI IO OCBOEHUIO
JUCHUATIIUHBI
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1. MeTtoauyeckme peKoMeHAaLMN MO NOArOTOBKE K NPAKTUUYECKUM 3aHATUAM.
2. MeTtoamyeckme peKkomeHaaumMm no opraHn3aLUmnmm CamocToATeIbHOM PaboTbl MO ANCLUNAMHAM.

8. THOOPMAIIMOHHBIE TEXHOJIOT UM IS
OCYIIECTBJIEHUS OBPA3OBATEJBHOIO MPOIIECCA TIO
TV CIUTLIIINHE

JInneH3noHHoe MporpaMMHoe odecreyeHune:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynprantliroc»

[IpodeccnonanpHbIe 0a3bl JAHHBIX
fgosvo.ru — IMTopran PeepanbHLIX TOCYAAPCTBEHHELIX 00pa30BATENBLHBIX CTAHIAPTOB BEICIIIETO
o0Opa3oBaHus
pravo.gov.ru - ObunuaiasHeIH HHTEPHET-IIOPTAI IIPAaBOBOH HHGOPMAIIUMU
www.edu.ru — ®eaepanbhbiii mopTain Poccuiickoe oOpazoBaHue

CB0oOOIHO pacmpocTpaHsieMoe HporpaMMHOe oOecredeHHe, B TOM YHUCJE OTEYECTBEHHOIO
MIPOU3BOJICTBA

OMC IIneep (st Bocripou3BeAeHHsI DIEKTPOHHBIX Y4eOHbIX Moyneit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUUYECKOE OBECNIEYEHUE
JUCHUATIIAHBI

MarepuanbHO-TEXHHUECKOE 00ecTIieYeHNe AUCIUIUINHBI BKIIOYAeT B ce0st:

- y4eOHbIE ayJUTOPUM JUIsl MPOBEACHUS yYEOHBIX 3aHSTHI, OCHAIICHHBIE OOOpYJOBaHUEM M
TEXHUYECKUMHU CpPEACTBaMU OOYYCHMS: yueOHO MeOenblo, JOCKOW, JEeMOHCTPallMOHHBIM
000pyI0BaHUEM, IEPCOHATHHBIMI KOMIIBIOTEPAMH, TTPOEKTOPOM;

- TMOMEUIeHUs MJIi CAMOCTOSITENIbHOW pabOThl, OCHAIEHHbIE KOMIBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUEHNEM K ceTu «VHTepHeT» M obecneueHHeM [OCTyHa K 3JIEKTPOHHOM
MH(OPMaIMOHHO-00pa30BaTENbHOM cpene.
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