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1.MACOOPT IMPOI'PAMMbBI YYEBHOW JTUCHOUILIUHBI
II1.01 MaremaTruka: ajredpa, HauaJia MATeMaTHYeCKOI0 AaHAJIN3a, TeOMeTPHUs

1.1. ObJs1acTh MpUMEHEeHH s POTPAMMbI

PaGoyas mporpaMMmbl JIUCIMIUTMHBI ~ SIBJSIETCS YacThl0 NPOTPaMMBbl  TIOJATOTOBKH
criermanicToB cpearero 3BeHa B cootBeTcTBHM ¢ PI'OC CIIO mo cnemmansHoctn 40.02.01
[IpaBo u opraHm3aiys COIMAILHOTO OOECTeYeHHST

1.2. MecTO M CUMILIMHBI B CTPYKTYpe NMPOrpamMMbl MOJATrOTOBKH CIIEHUATNCTOB
CpelHero 3BeHa

VYyeOHas naucimmmHa «Maremaruka: anreOpa W Havala MareMaTHYECKOTO aHAJIN3a;
reoMeTpus» IBy4aeTcsi B 00meoO0pa3oBarelbHOM IMKIE, Ha 0a3e OCHOBHOTO OOIIEro
00pazoBaHus.

Jlns OCBOEHMA AUCLMIUIMHBI CTYACHTHI UCMOJIL3YIOT 3HAHUSA, YMEHUS U HABBIKH,
c(OpMHUPOBaHHBIE Ha 3Tarie OCBOSHMS MPOTPAMMBI 10 MaTeMaTHKE OCHOBHOM IIKOJIBL:

W3ydenne  OUCIMIUIMHBI — TpeABapseT  CHCAyIOIIMe  JUCIMIUIMHBL — Martemaruka,
Cratuctika, DKOHOMHKA OpraHW3aIUu.

1.3. leau u 3a1a4u JMCHUILIHHBI — TPeOOBAHHUS K pe3y1bTaTaM OCBOEHMS
AUACIUTLTHHBI

Coneprkanre mporpammbl «MartemaTrka: anreOpa M Hadajda MaTeMaTHIeCKOTO aHAIM3a;
reoMeTpysD» HAlpaBJIeHO HA JOCTIDKCHHE CIEIYIOIIUX IeJIeii:

* obOecrneueHre C(HOPMHUPOBAHHOCTH TMPEJCTABICHUA O COIMAIBHBIX, KYJIbTYPHBIX |
HCTOPUYECKHX (DaKTOpaxX CTAHOBJICHUS MaTeMaTHKH,

*  oOecmeuenre  CGOPMHUPOBAHHOCTH  JIOTHUECKOTO,  AITOPUIMHYECKOTO U
MaTeMaTHdeCKOTO MBIIUICHHS,;

* oOecrnieuenre CGHOPMHUPOBAHHOCTH YMEHUHM TMPUMEHATH TMOJYyYEHHbIE 3HAHHUS MPU
pelICHNN pa3lIMYHBIX 3a/a4;

* obecnieuenre c(hOpMHUPOBAHHOCTH TPEJICTABICHUN O MaTeMaTHKe KaK 4acTH
o0mIeuenoBeYeCKOM KyJIbTYphl, YHUBEPCATLHOM SI3BIKE HAYKH, MO3BOJIIONIEM OTCHIBATH H
3y4arh peaybHbIe IMPOIECCHI U SBIICHUA.

1.3. TpeGoBanusi Kk pe3yJabTaTaM OCBOEHUS Y4€OH O AUCIUIIIHHBI

Pabouas mporpamma opreHTHpOBaHA Ha JTOCTIDKEHHE CIEIYIOIINX IeJei:

— (dopmupoBaHHe TPEACTABICHHHA O MaTeMaTHKE KaK YHHUBEPCATHHOM SI3BIKE HAYKH,
CpeICTBE MOJICIIMPOBAHKS SIBJICHUI U MPOIIECCOB, 00 MAEAX M METOJax MaTeMaTuKH;

—  pa3BUTHE JIOTHIECKOTO MBIIICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKeHH,
AMTOPUTMHUYECKON  KYJIbTYPbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOIUMOM  JIJIs
Oymymed  TnpoeCcCHOHAILHOW  JNESATENBHOCTH, JJI1  TPOJOJDKeHHMS  oOpa3oBaHMsi U
camo00pa3oBaHus;

— OBJAJCHHE MaTeMaTWYeCKUMHM 3HAHMSIMU ¥ yMEHUSIMH, HEOOXOJIMMBIMU B
TOBCEHEBHOM KM3HM, JISI M3YYCHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX MUCIMIUIMH Ha 0a30BOM
YpPOBHE M JUCIMIUIMH MPO()ECCHOHATBHOTO IWMKIA, JUIA TMOJydeHHs 0Opa3oBaHWsl B 00JacTiX,
He TpeOyIomuX yriyO0JeHHOW MaTeMaTH4eCKOM MOJATOTOBKH;

— BOCIHMTaHWE  CPEJACTBAMH  MaTeMaTHUKA  KyJAbTYphl ~ JUIHOCTH,  TIOHMMAaHUs
3HAYUMOCTH MAaTEMAaTHKU JUI HAyYHO-TEXHHMYECKOTO TMpOrpecca, OTHOMICHHS K MaTeMaThKe



KaKk K 4YacTH OOIIeueNoBeYeCKON KyJabTyphl 4Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS
MaTeMaTuKH, SBOJIIOIMEH MaTeMaTHdeCKUX HICHl.

B pesynprare wm3ydenws ydeOHOW nucimmuiiHbl «Maremaruka: anreOpa W Hadana
MaTeMaTHYE€CKOTO aHAIM3a; reoMeTpHs» OOydaroUHiics AO0JDKeH

3HATh/TIOHUMATh:

— 3HAYCHHWE MaTeMaTUYeCKOW HAayKH JJIi PEIICHHs 33J]]ad, BO3ZHHMKAIOIIMX B TCOPUH U
MPaKTHKE; IMUPOTY M B TO K€ BPEMsl OTPaHUYCHHOCTh NMPHMEHEHHS MaTeMaTHYEeCKHX METOJ0B
K aHAIM3y W WCCJICIOBAHMIO TIPOLICCCOB M SIBJICHUH B MPUPOJIE M OOIIECTBE;

— 3HAYCHHWEC TMPAKTHKA MW BONPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTuke i
GOpMHPOBAaHMS ¥ Pa3BUTHS MaTEMAaTHIECKOW HAyKHW; HWCTOPHIO PA3BHUTHS TOHATHS YWHCIIA,
CO3JIaHMSI MAaTeMAaTHYECKOTO aHAJIM3a, BO3HUKHOBEHUS U Pa3BUTHS T€OMETPHH;

— YHUBEpPCAIbHBIA XapakTep 3aKOHOB JIOTHMKA MAaTeMaTHM4ECKHUX PaCCYXKICHHH, WX
MPAEMEHIMOCTh BO BCEX 00JIACTAX YEIIOBEUCCKOMU NEITECITHHOCTH;

— BEPOSATHOCTHBIM XapaKTep pPa3JMIHBIX MPOIECCOB OKPYKAIOIIETO MUpA.

Anrebpa

YMETh:
- BBIMOJIHATh  apUPMETHIEeCKHe JEeUCTBUSI HAJ YWCJIaMH, COYeTas YCTHbIE W

MMUCbMEHHbIE TPHEMBI; HAXOAUTh MPUOMIDKEHHBIE 3HAUECHUS BEJIMYMH M TOTPEUIHOCTH
BBIYMCIICHUI (aOCOIOTHAS M OTHOCHTEJIbHAS); CPAaBHMBATH YHWCJIOBBIE BBHIPAKECHUS,

- HAaXOJWTh  3HAY€HUs KOpHS, CTeNeHW, Jiorapupma, TPUrOHOMETPUIECKHX
BBIP@KEHWI HA OCHOBE OINpEAEsICHUs, HCIMOJIb3Yys MNP HEOOXOIWMOCTH HHCTPYMEHTAIIbHbIE
CpPEeICTBA; MOJIb30BaThCsl MPUOIMKEHHOW OLEHKOM NMpH MPAaKTHYECKUX pacyerax;

- BBITMOJIHATH TPEOOPa30BaHKs BBIPAKCHUN, TpUMEHsIST (OPMYIbI, CBS3aHHBIE CO
CBOMCTBAMH CTeTIeHEH, JIoTapuMOB, TPUTOHOMETPUUECKUX (PYHKIMIA;

- UCTIONIb30BaTh ~ NMPUOOpETEHHbIE  3HaHUA M YMEHMS B TPaKTUYECKOU
JESITeIbHOCTU M MOBCEJHEBHOM JKIBHU: I TPAaKTHIECKUX pacueToB IO (opmysaMm, BKIIIOUas
dbopmysbl, coiepXKallue CTENeHW, PaJMKajbl, JOrapupmMbl W TPUrOHOMETpUUYECKHE (DYHKIMH,
UCTIOJIb3Ys TP HEOOXOJMMOCTH CIIPAaBOYHBIE MaTepuaibl U TMPOCTEHIINE BBIYHCIUTEIbHbBIE
YCTpOMCTBA.

OyHKIMK 1 rpadukn

YMETh:
— BBIUKCIISITh 3HAaueHWEe (YHKIMM TO 3aJaHHOMY 3HAYEHHMIO apryMeHTa TpH Pa3IMdHBbIX

crioco0ax 3amanns (yHKIINU;

— OMpeNeNiATh OCHOBHbIE CBOMCTBAa YHCJIOBBIX (YHKIMH, WUIIOCTPUPOBATh X HA
rpadvkax;

— CTpouTh TpapuKH W3YYCHHBIX (YHKIMH, WUIFOCTPUPOBATh M0 Tpaduky CBOKCTBA
AIIEMEHTApHBIX (DYHKIMIA;

— WCTIOJIb30BaTh MOHATHE (DYHKIMHU JJIsl OTIMCAHUS W aHAIM3a 3aBUCHMOCTEH BEJIMYUH,
WCTIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMS W YMEHUS B TMPAKTHYECKOW JIESTEJIHHOCTH M
HNOBCENHEBHOU KIBHU:

— IS OTMHCAaHWs C TOMOIIBI0 (DYHKIMI Pa3IMIHBIX 3aBHCUMOCTEH, TPEICTABICHUS WX
rpadMueCcKy, UHTEPIIPETANH TPaQuKOB.

Hauana maremarnueckoro aHaimsa

YMETh:



— HAaxoOJWTh TNPOU3BOJIHBIE AIIEMEHTAPHBIX (DYHKIMIA;

— WCTOJIb30BaTh TMPOM3BOJHYIO JUUIsl W3YYCHHS CBOWMCTB (YHKIMIA W TIOCTPOCHUS
rpaguKoB;

— TMpPUMEHATH MPOM3BOJHYIO I TPOBEICHUS NPUOIDKEHHBIX BBIYUCIICHUM, pelaTh
3aJ1a4¥ TPUKJIQJIHOTO XapakTepa Ha HAXOXCHHE HAWOOJBIIET0 W HAUMEHBIIETO 3HAYCHWS,;

— BBUUCIATH B MPOCTEHINUX CIydasx IUIOM@AA U OOBEMBI C WCIOJIb30BaHHEM
OTIPEICJIEHHOTO MHTErpaa;

UCTIOJIb30BaTh TPHOOPETEHHBIE 3HAHUS M YMEHUA B MPAKTHYECKOW JIESITEILHOCTH H
HOBCEIHEBHOU KM3HUA JIS:

— DpelieHus TPUKIAAHBIX 337ad, B TOM YHCJE COIMAIbHO-3KOHOMHUYECKUX H
bmuyeckux, Ha HauOOJbIIME W HAUMEHBIINE 3HAYCHUSA, HA HAXOXKICHHE CKOPOCTH H
YCKOPEHUS.

YpaBHEHUsI U HEPABEHCTBA

YMETh:

— pemiath palMoHAJbHBIC, TOKa3aTeJbHBbIC, JIOTAPHPMUUECKUE, TPUTOHOMETPHIECKHE
YpaBHECHWSI, CBOJSIIMECS K JIMHCWHBIM M KBaJpaTHbIM, a TAaKKE aHATOTHYHBIC HEPABEHCTBA H
CHCTEMBI,

— HCTOJB30BaTh rpadUueCKuil METO] PEIICHHs YpaBHEHH U HEPAaBEHCTB;

— W300paxaTh HA KOOPAWHATHOW IUIOCKOCTH PEIICHHUS YPaBHCHWH, HEPABCHCTB H
CHUCTEM C JABYMsI HCM3BECTHBIMU;

— COCTaBNSTh W pellaTh YypaBHEHWS W HEPABEHCTBA, CBS3BIBAIOIINE HEW3BECTHBIC
BEJIMUMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIAJHBIX) 3aaqax.

UCTIOJIb30BaTh TPHOOPETEHHBIE 3HAHWS M YMEHUS B TPAKTUIECKON AEATEIBHOCTH U
MMOBCEIHESBHOMN KU3HU:

— IS IOCTPOCHUS U UCCJICIOBAHMSI TIPOCTEHIIIMX MaTeMaTHdeCKUX MOJIEIICH.

KomOuHatoprka, cTaTucThKa W TEOPHS BEPOSTHOCTEH
YMETh:

— pemars mMpocCTedlliue KOMOWHATOPHBIE 3aJadyd METOAOM Tmepebopa, a TakkKe C
WCTIOJIb30BAaHUEM HM3BECTHBIX (OPMYIT;

— BBIUHUCIATH B TMPOCTEHINUX CIIydasX BEPOSITHOCTH COOBITHII HA OCHOBE TMOJICYETA
YHCJIa UCXO0B;

UCTIOJIb30BaTh TPHOOPETCHHBIE 3HAHMS M YMCHUS B MPAKTHICCKOW JIEATCILHOCTH H
MOBCEAHECBHOM KU3HU:

— IS aHaM3a PEaIbHBIX YHCJIOBBIX JAHHBIX, IPEJCTABJICHHBIX B BHJIE JHArpaMM,
rpauxos;

— aHam3a MHPOPMAIMU CTAaTUCTUYECKOTO XapakKTepa.

['eomeTtpust
YMETh:

— pacro3HaBaThb Ha dYepTeKaxX W MOJEISIX MPOCTPAHCTBEHHbIE ()OPMBI, COOTHOCHTH
TPEXMEPHBIE OOBEKTHI C X OTHUCAHMSIMH, H300PAKCHHUIM U;

— OICHIBaTh B3aUMHOE PACIOJIOKEHHE TPSIMBIX M IUIOCKOCTEH B MPOCTpPAHCTBE,
apryMEHTUPOBATh CBOM CY)KICHHS 00 3TOM PacCIoJIOKEHHH,

— aHaIM3UpPOBATh B TPOCTEHMIIMX CIydasX B3aUMHOE pAacCIoOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE ;

— m300paxaTh OCHOBHBIC MHOTOTPAHHUKH M KpYTJIbIC TeEJa; BBHINOJHATH YEPTEIKH TIO
YCIIOBUSIM 33j1ady;



— CTpOWTH MpOCTEHIINe ceyeHus KyOa, Ipu3Mbl, MHPaMUIIbI;
CTEpPEOMETpUIECKIE

— pewars IUIAHUMETPUYECKUE M IPOCTEHININE

HaXOXXICHUC T'COMCTPHICCKUX BCIMYNH (I[J'H/IH, YIJIOB, l'IJ'IOHI&,Z[CfI, O6’b€MOB);

— HCIOJIb30BaTb IIpH PCHICHHM CTCPCOMETPHUCCKHX 3aJad IUIAHMMCTPUYICCKHUC q)aKTBI

Hn MCTOABI,

— IPOBOAUTE A0OKA3aTCJIbHBIC PACCYXICHUA B XOAC PCHICHUA 3adad,

UCIO0JIb30BaTh NPHOOPETEHHbIE 3HAHWS M YMEHUA B MPAKTMUECKOW JIESTENBHOCTH U

HNOBCEIHEBHOU KI3HU:;

— qns uccienoBaHus  (MOJENMHMPOBAHMSI) HECJOXKHBIX MPAKTUUECKUX CUTyaluid Ha

OCHOBE M3Y4YEHHBIX (OPMYI U CBOUCTB (uryp;

— BBIUHUCICHUS OOBEMOB U IUIOMIAACH TOBEPXHOCTEW MPOCTPAHCTBEHHBIX TEN TPU
HEOOXOIUMOCTH

pelIEHMM  MPAaKTUYECKHX  3a7ad,
BBIYMCIIUTEIIbHBIE YCTPOMCTBA.

UCTIONB3Ysl  TIpU

CIIPaBOYHUKH

2. CTPYKTYPA U COJEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHO# JUCUUIJIMHBI M BUABI Y4eOHOI padoT

IT71.01 Maremaruka: anreOpa, Hadaja MAaTeMaTHYECKOTO aHAINW3a, TeOMETpPHS

3aJadyd  Ha

Bua yuebHo# paboTsl Bcero Cemectp
4acoB 1 2
YuebHast Harpy3Ka (BCero) 351 144 207
Ay1uTopHas Harpy3ska (Bcero) 234 96 138
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHATHUSA 116 48 68
IPaKTUYECKUE 3aHITUSL 118 48 70
CamocTosTepHas padboTta 117 48 69
B TOM YHCJIE:
CamocTosiTenbHasE BHeayMTOpHAs paboTa B BUJC JOMAIIHUX MPAKTHYECKUX 105 42 63
3a/laHUH, MH/WMBHUYaJbHbIX 33JaHUH, CaMOCTOSTEILHOTO 1M0A00pa U N3yUYeHUS
JIOTIOJIHUTENIEHOTO TEOPETUYECKOro MaTepuaia, pedepartsl U Jp.
Koncynpranuu 12 6 6
[IpomesxyTouHas aTTecTalus 9K3aMEH 9K3aMCH
2.2 CtpyKkTypa AHCHUILIUHBI
KosnuecTBO ayIMTOPHBIX 4YacoB
CamocTosiTeJIbHAsI
HaumeHoBaHue pasnesioB u IlpakTuyeckue u
Tem Beero TeopeTnyeckoe J1aBopaTopHbIe pabora cTyaeHTa
o0yuyeHne (uac)
3aHSATHS
Paznen 1. AJITEBPA 12 6 6 4
Pazgen 2. OCHOBBI 20 8 12 8
TPUT'OHOMETPUN
CBOUCTBA U I'PA®UKU
Paznen 4. HAUAJIA
MATEMA THUYECKOI' O 36 18 18 20
AHAJIM3A
Pasnen S. YPABHEHUA U
HEPABEHCTBA 18 8 10 12




Pazgea 6.
KOMBUHATOPHKA, 24 14 10 12
CTATUCTUKA U TEOPUA
BEPOSITHOCTEN
Paznen 7. TEOMETPUA 88 46 42 44
Bcero nmo mucrummae 234 116 118 117
2.3 TemaTnyecKHuil NJIAH U CO/IePKaAHME YYeOHBIX 3AHATHH
HanmenoBanue Conepxanne y4e0HOro Marepuana, NpPaKTHYecKHe pPaGoOThI, O0bem YpoBeHnn
pasfiesioB M TeM caMocTosiTeJibHasi paboTa obyvarommxcs. 4acoB 0CBOCHUS
1 2 3 4
Pa3nen 1. AJITEBPA 16
Tema 1.1. Conepxanne y4e0HOro Marepuaia 12
JeicTBUTE/ILHBIE 1 Ilesble U panMOHAIBHBIE YUCTA. 2 1
4uciaa 2 ApudmMeTnaecKkuii KOPSHb HATyPaJbHOH CTENCHH. 4 12,
IpakTHYecKHe 3aHATHS 6
1 Crenens ¢ pallOHaJIbHBIM U IEHCTBUTEIILHBIM 2
ITOKa3aTeJieM.
2 CBOJCTBa CTENEHU C PAallMOHAIBHBIM U JICHCTBUTENHHBIM 4
ITOKa3aTeJeM.
CamocToniTe/IbHast pa0oTa 00y4aroLINXCs 4
Pemenue 3amau o TemMe
Paznen 2. OCHOBbI TPUI'OHOMETPHUUN 32
Tema 2.1. Conepikanne y4eOGHOr0 MaTepuaia 16
Tpuronomerpuye | 1 OnpeneneHne cHHyca, KOCHHYCa M TAHTCHCA YITIa. 2 1
ckue (opmy.Ibl. 2 TpuronoMeTpuueckue ToxxaecTBa. PopMyJIbl CI0KEHHUS . 2 1
3 CuHyc, KOCHHYC U TaHTeHC JBOifHOTO yria. [losloBHHHOTO 2
yriia. @opMyJibl IPUBEICHHUS.
IpakTHyeckue 3aHITHS 8
1 CuHyc, KOCHHYC U TaHTeHC JBOifHOTO yria. [loyloBHHHOTO 2
yTia.
2 @opmysl npuBeneHusa. CyMMa U pa3HOCTb CHHYCOB. 2
CyMMa 1 pa3HOCTb KOCHHYCOB.
CamocTosiTe/ibHasE padoTa 00Y4AIOIIMXCH 4
Pemenue 3a1a4 mo teme
Tema 2.2. Conepixanne y4eGHOro MarepHuaia 8
Tpuronome Tpuye 1 IpocTeiimye TPUTOHOMETPUYECKUE YPaBHCHUS 2 12
CKHE YpaBHEHHSI. 2 PelieHrie TPUTOHOMETPUIECKUX YPaBHEHHMIA. 2 1
IIpakTHyecKkue 3aHITHS 4
1 YpaBHeHue COS X = o 4
VYpaBHenue Sin X = a
YpaBHeHue tg X = a.
2 Penienne TpUroHOM €TPUYECKUX YPaBHEHHUI. 2
CamocTosiTelbHasi paGoTa 00y4aroIIMXCst 4
Pemenue 3a1a4 1o teme
Pasen 3. DYHKIIMU KX CBOMCTBA U I'PA®UKU 52
Tema 3.1. Conepxanne y4eOHOro Marepuana 4
CreneHnast 1 | Crenennas dyHKius, ee CBOCTBA M rpaduK. 2 12
(yHkumst. IpakTHYecKHe 3aHATHI 2
1 | VippauuosanbHble ypaBHCHHSL.
CaMocTtosiTelbHass pafoTa 0o0y4yaroLUXCS 4
Pemenue 3agau no teme
Tema 3.2. Conepxanne y4eOHOro Mmartepuana 8
Iokaszarenb Hast 1 | INoxkazaTensHas (yHKOMsA, €€ CBOUCTBA U TPpadUK. 2 1
(INZINIVES IpakTHyeckue 3aHATHSA 6
1 | MokazaTensuble ypaBHeHns IlokasaTebHbIE




| HepaBeHCTBa.

CamocTosTe/iIbHas padoTa 0o0y4aroumuxcs 5
Pemenne 3ama4 nmo teme
Tema 3.3. Conepkanne y4e0HOro Marepuaia 16
Jlorapudpmuueckas 1 Jlorapudmpr. CoiicTBa JoTapUPMOB. 4 12
(NN 2 JlorapudpmMudeckas GyHKIH , €€ CBOWCTBA U Tpad UK. 4 1
IpakTyeckne 3aHSITHS 8
1 JlorapudmMuueckne ypaBHEHHUSL. 4
2 JlorapudpMudeckre HepaBeHCTBA. 4
CamocTosiTe/IbHAsE padoTa 00y4aroLIUXCS 4
Penrenne 3ama4 mo teme
Tema 3.4. Conepikanue y4eOHOro Marepuaia 8
TpuroHome Tpuyec K
e pyHKUMH. 1 CBoiicTBa TPUTOHOMETPUYECKUX (YyHKIUIT U UX 12
rpaduKu.
IpakTHyecKue 3aHATHS 4
1 OO6patHbIe TPUTOHOMETPUICCKUE ()yHKIIHH. 2
2 Pemenue 3amau no teme « Tpuronomerpuueckue 2
(G yHKIHAN .
CamocTosiTe/ibHast padoTa 00y4arolIuXcst 4
Pemenue 3amau o teme
Paznen 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 56
Tema 4.1. Conepikanue y4yeOHOro Marepuaia 4
IocaexoBareabHOC 1 CrocoOxI 3a1TaHAS ¥ CBOMCTBA YHCIIOBBIX 2 1,2
TH. IOCJIEA0BATENILHOCTEH
IlpakTHuyeckne 3aHATUSA 2
1 Beruncnienust uinenoB nocnenosareiabHoct. [penen 2
ITOCTIeJOBATEJILHOCTH.
CamocTosTe/IbHAs padoTa 0o0y4aromIuXcs 6
Pemenue 3amau no Teme
Tema 4.2. Conepikanue y4yeOHOro Marepuaia 8
IlponsBognas u ee 1 IIpousBoHas. I'eoMeTpuuecKuil CMBICI IPOU3BOHOM 2 12
reoMeTpUYeCKMi 2 IpaBwina u hopMysl i d epeHIUPOBAHNS. 2 1
CMBICJL. IpakTyeckne 3aHSITHS 4
1 IpaBuna mud depeHupoBanus. 2
2 IIpou3BOIHBIC HEKOTOPBIX 3JIEMEHTAPHBIX (YHKITHIA. 2
CamocTosiTeJibHasE padoTa 00y4alOIIMXCS 6
Pemenne 3ama4 o Teme
Tema 4.3. Conepxkanne y4eOHOro Marepuaia 12
IMpumenenne 1 BospacTtanue u yObIBaHUE ()yHKIIHH. 2 12
NPOU3BOTHOH K 2 OxkctpemyMbl G yHKIMH. Hanbopliee u HanMeHbIIee 2 12
HCCJICI0BAHUIO 3Ha4YeHHUE ()yHKIUH.
byHKkumm. 3 [IpuMeHeHre MPOU3BOAHON K MOCTPOCHHIO TpaduKa 2 1
(G yHKIUH.
IlpakTHYecKue 3aHIATHSA 6
1 Bo3spactanue u yObIBaHUE () yHKINH. 2
2 [MpuMeHeHne MPOU3BOAHOM K MOCTPOCHUIO rpaduka 2
G yHKUMH.
3 Pemrenne 3ama4 mo TeMe «IpUMEHEHHE IPOU3BOIHON K 2
MCCIIC0OBAHHIO (yHKIHNY.
CaMocTtosiTelbHass pafoTa o0y4yaromuXcst 4
Pemienne 3ama4 mno tTeme
Tema 4.5. Conepxanne y4eOHOro Marepuaia 12
Ileppoobpaznasi u 1 IepBoo6pasHas.. 2 12
HHTErpaj 2 IpaBuiia HaxoXkJeHHUs MEPBOOOPa3HON (yHKIUH. 2 123
3 [Tnomane KpUBOJIMHEHHON Tpameluy U UHTETPal. 2 123
IpakTHYecKHe 3aHSITHS 6
1 [IpaBuia HaxoXAEHUS MEPBOOOPA3HON (YHKIIUH. 2
2 Bbruncnienue muomazei ¢ moMoIblo UHTETpaa. 2
3 JudpepennuansHble ypaBHEHHUS 2
CaMocTosiTe1bHasi padoTa 00y4YarOLIUXCS 4
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| Pemenue 3ama4 mo reme

Pasgen 5. YPABHEHV U HEPABEHCTBA 30
Tema 5.1. Conepikanne y4eOHOro MaTepuaia 10
YpaBHenust u 1 PanmonanbHbIe, HppaIOHATBHBIC, TOKA3aTCIbHBIC 2 1,2
CHCTEMBI 1 TPUTOHOM ETPUUECKNE YPAaBHCHHS U CHCTEMBL.
YPaBHEHHiA. 2 PaBHOCHIIBHOCTD ypaBHEHH, HEPABEHCTB, CUCTEM. 2
IIpakTH4yecKue 3aHSITHS 6
1 KopHu ypaBHeHuii. PABHOCHIIBHOCTh YpaBHEHHH. 2
2 IIpeobpaszoBanue ypaBHECHHI. 2
OCHOBHBIC TIPUEMBI PELICHUS YPaBHCHHH.
3 Pemienne cucteM ypaBHEHHI. 2
CamocTosiTeJIbHAsE padoTa 00Y4AIOIIMXCH 6
Pemrenne 3ama4 mo teme
Tema 5.2. Coagepikanne y4eOHOro MaTepuasia 8
HepaBenctBa. 1 ParmonanbHbIe, HppalMOHAIbHBIC, IOKA3aTCIBHBIC U 2 1
TPUTOHOMETPUYECKUE HEPABCHCTBA.
2 Hcnoab3oBaHne CBOWCTB M rpadukoB (YHKIMI TpH 2 12
pelleHNN YpaBHEHHI W HePaBEHCTB..
IIpakTHyecKkHe 3aHSATUSA 4
1 MeTo1 MHTEPBAJIOB. 2
2 H3o6pakeHre Ha KOOPIMHATHOMN INIOCKOCTH MHOXECTBa 2
pelICHUI YpaBHCHUH 1 HEPABEHCTB C JABYMS
MIEPEMEHHBIMH U UX CHCTEM.
CaMocTosiTenbHast pafoTra o0y4yaromiuxcst 6
Pemienue 3ama4 mo teme
Pasnen 6. KOMBMHATOPHUKA, CTATUCTHUKA Y TEOPUSI BEPOSITHOCTEH 36
Conepxanne y4eOHOro Marepuaia 24
1 IpaBuna xoMOuHaTOpUKU. PeneHne koMOHMHATOPHBIX 4 12
3ajad.
2 PasmenieHust, COYeTaHus U IepECTAHOBKU. 2 1,2
3 Knaccuueckoe onpejenenue BEpOSITHOCTH, CBOICTBA 2 1,2
BEPOSATHOCTEHN
4 Teopema 0 CyMMe BEpOSTHOCTEH. 2 12
5 Beruncienue BepositHoctei. [Ipukiaanbie 3ama4um. 2 1,2
6 IIpencraBnenue 4uciaoBbIX JaHHBIX. [IpuxiagHeie 3amayu. 2 12
IpakTHyecKue 3aHITUA 10
1 IpaBuna xoMmOuHaTOpUKH. Pemenne koMOMHATOPHBIX 2
3ajad.
2 Pa3MenieHusi, COUETaHUS U IEPECTAHOBKH. 2
3 Krnaccuueckoe omnpeneneHue BepOsSTHOCTH, CBOMCTBa 2
BEpOSITHOCTEH
4 Teopema o cyMMe BEpOSTHOCTEH. 2
5 Beruncnenue BepositHoctedl. IlpuknagHele 3amauu. 2
6 IlpencraBneHue 4ucnoBbIX AaHHBIX. [IpukinamHele 3a1adu. 2
CamocTosTe/IbHAs padoTa o0y4arouiuxcst 12
Pemenue 3amau o Teme
Pasgea 7. TEOMETPUA 128
Tema 7.1. Conepxanne y4eGHOro Marepuajia 24
IpsiMbie 1 1 IIpeMET CTEPEOMETPHM. . 2 1
ILUIOCKOCTH B 2 AKCHOMBI cTepeoMeTpuu. HekoTophie CIeACTBUS 13 2 1
MPOCTPAHCTBE AKCHOM.
3 [NapamensHBIE IPsIMBIE B IPOCTPAHCTBE. 2
4 INapamienbHbIE TUIOCKOCTH. 2
5 [epneHWKyISIpHBIE NPSIMBIE B IPOCTPAHCTBE. 2
6 [MapannensHEIE TIPsMBIC, MEPTICHANKYIPHEIC K 2
IJIOCKOCTH. J[ByrpaHHBINA YTOJL
IpakTHyecKkue 3aHSITHS 12
1 AKCHOMBI CTEPEOMETPHH. 2
2 HexoTopble CAeACTBHS U3 aKCHOM. 2
3 [NapamnenpHbIC TPSAMEBIC B IPOCTPAHCTBE. 2
4 TNapamienbHbIE TIOCKOCTH. 2
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5 IlepnenauKysipHBIE MPSIMBIE B IPOCTPAHCTBE. 2
6 [NapamnensHble TPSAMEBIE, TICPIICHANKYJSIPHBIE K 2
IJIOCKOCTH. J{ByrpaHHBIN yTOJI
CamocTosiTeTbHAsE padoTa 00Y4AKOIINXCS 12
Pemenue 3amau no tTeme
Tema 7.2. Conepixanne y4eGHOro Marepuaia 12
MHoOrorpaHHUKH. 1 TToHATHE MHOTOIPAHHHUKA. 2 12
2 Ipusma. 2 1,2
3 TMupamua. 2 1
IIpakTH4yecKue 3aHSITHS 6
1 Inomaae MOBEPXHOCTH MPHU3MBI. 2
2 Pemenue 3amau no teme «IIpusma. [Tupamunay. 2
3 CuMMeTpHst B TPOCTPAHCTBE. 2
CamocTosiTe1bHasE padoTa 00Yy4aroIINXCSE 6
Pemenne 3ama4 mo teme
Tema 7.3. Coepxanne y4eOHOro MaTepHana 20
Koopaunatsl u 1 Ionstus Bexropa. PaBeHCTBO BEKTOPOB. 2 12
BEKTOpPbI B 2 CnoXeHUe ¥ BBIYMTAHUE BEKTOPOB. 2 1,2
TIPOCTPaHCTBE. 3 PaznoxeHue BekTOpa MO TPEM HEKOMIUIaHAPHBIM 2 12
BEKTOpPaM .
4 [IpssMoyTosBHAS cHUCTeMa KOOPJMHAT B IPOCTPAHCTRE. 2 12
5 CBs13p MeX Iy KOOPAHHATAMU BEKTOPOB U KOOPIUHAT 2 12
TOUEK.
IpakTHYecKue 3aHATHS 10
1 CyMMa HECKOJIBKHX BEKTOPOB. 2
2 YMHOXEHHE BEKTOpa Ha YHUCIIO. 2
3 Kommanapasie Bextopa. [IpaBmio mapaienenumnesa. 2
4 IIpocreiimue 3a0a4u B KOOPAUHATAX. 2
5 VYron mexay Bekropamu. CKalmsipHOE MPOU3BEACHHUE 2
BEKTOPOB. BbluKcleHHE YIIIOB MEXy NPSIMBIMH U
IUIOCKOCTSIM H.
CaMocTosTelbHast padoTa 00y4YarOLIUXCH 8
Pemenue 3azmau no teme
Tema 7.4. Conep:kanne y4eOHOr0 MaTepuasia 16
Tena u 1 IoHATHE TUIMHIPA. 2 12
NOBEPXHOCTH 2 Konyc. Yceuénnbiii Konyc. 2 12
BpaLIeHUsl 3 Cdepa. YpaBHeHHE chephl. 2 1,2
4 [Tomane chep. 2 12
IpakTH4YecKkHne 3aHATHSA 8
1 wmaap. Pemenne 3amad. 2
2 YcedEHHBIN KOHYC. 2
3 Chepa. YpaBHeHHE ChEpHI. 2
4 Pemenne 3ama4 mo TeMbl «Tema BpameHus.
CamocTosiTeTbHAsE paboTa 00Y4AKOIINXCS 10
Tema 7.5. O6bembr | ConepkaHue y4eGHOTO MaTepHaia 16
TeJI 1 Ionstne o6bpema. O0GBEM MPAMOYTOILHOTO 4 1,2
napaJulesieIuIe .
2 O0BeM MPSAMOYTOJILHOM PU3MBI. 2 12
3 O0beM HMIMHADA. 2 1,2
4 O0beM MUPaMUIBI. 2 1,2
5 O6BeM KoHyCa. 2 1,2
IpakTHYecKne 3aHITUA 8
1 Beluncienie 00beMOB TeNl € TOMOIIBIO HHTETPaIa. 2
2 O6BbeM HAKIOHHOM NMPU3MBI. 2
3 O06beM apoBOTO CETMEHTa, LIAPOBOTO CJIOS, CEKTOPa. 2
CamMocTosiTenbHast pafoTa 00y4yaroLIuXCst 8
Pewenue 3amau no teme
BCEI'O 350
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2.4 Conepxanue pa3iesioB Y4eOHOM TUCHUINIMHBI

2.4.1 3ausaTHSA JEeKIHUOHHOTO THIIA

Ne
paszena

HaumenoBanue paszena

ConepikaHue paszena

dopma
TEKYIIETo
KOHTPOJISt

1

Paznen. AJITEGPA

Beenenne

MartemaTuka B HayKe, TEXHHKE, 9KOHOMHUKE,
MH()OPMAaIHOHHBIX TEXHOJIOTHAX u MIPaKTU4ECKOH
JestenbHOCTH. Llemm M 3amauu M3ydeHHs MaTeMaTHKU P
ocsoennn npodeccuii CITIO u cnenmamsrocteir CIIO.

Henbie u panmoHansHeie 9ucia. [leficTBUTENbHBIE YHCIA.
Tema. Kopan, crenenu u Jjorapupmbl

KopHu HaTypanbHOI CTelEeHUM U3 4YMCIa U UX CBOWCTBA.
CremeHN C panMOHANBHBIMH IOKa3aTeNsIMH, UX CBOMCTBA.
CreneHH ¢ ACHCTBUTCIBHBIMY TOKA3aTEIIMH.

Tema.  Jlorapupm. Jlorapupm  umcaa.  OcHOBHOE
norapudMuueckoe ToxAeCTBO. JlecsTHIHBIC M HATypalbHbIC
norapudmer. [Ipasuma pedictuil ¢ morapupmamu. Ilepexon
K HOBOMY OCHOBAHHIO.

Tema. IlpeoOpazoBanue aare0pamyeckKuX BbIPAXKeHMIA.
IIpeobpazoBanue paIHOHANBHBIX, UpPaIHOHAIBHBIX
CTENEHHBIX, MOKAa3aTeIbHBIX u agorapupMHIECKUX
BBIpaXEHUII.

v, P

Pasnea. OCHOBBI
TPUITOHOMETPUMN

Tema. OcHOBHbIC TOHSITHS

Pagmannass mepa yrma. BpamatensHoe msumxenue. CuHycC,
KOCHHYC, TAHT€HC 1 KOTAHT'€HC YHCIA.

Tema. OcHOBHBIC TPUTOHOMETPHYECKHE TOXKAECTBA
®opmynsl npuBeaeHus. DopMmynsl crnoxeHus. Popmyisl
YIBOEHHSI. IIpeobpazoBanus npocTeimmx
TPUTOHOMETPUUECKUX BBIpaKeHHH IIpeoOpa3oBaHue CyMMBI
TPUTOHOMETPHYECKNX  (QYHKIMH B  NPOU3BEACHHE WU
IIPOU3BENEHUS B CyMMY.

Tema. TpuroHome TpuyecKkue ypaBHeHHMs] U HepaBeHCTBA
IIpocreiiyie TPUrOHOMETPUUECKUE YPABHEHUSL.

Tema. OOpaTHble TpUroHOMeTpUYecKHe (QYHKIMH.
ApKCHHYC, apKKOCHHYC, ADKTAHI€HC.

Paznea. @ YHKIUY, nx
CBOWCTBA U I'PA®UKA

Tema. @ yHkHUH.

OO0yacTe oOTpeneNeHHs M MHOXECTBO 3HadeHHH; rpaduk
¢GbyHKINH, TOCTpoeHHe TpaduKoB (QYHKINH, 3aJaHHBIX
pa3IMYHBIMU CIIOCOOAMMU.

Tema. CBoiicTBa (pyHKIMM.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAaHWICHHOCTH,
nepuoandHOCTh. [IpoMexyTkn Bo3pacTaHus W yOBIBaHUSA,
HanOoJbIllee ¥ HaMMEHBINEE 3HAYCHHS, TOUKHA IKCTPEMyMa.
I'padmueckass maTepnperanus. [Ipumeps! ¢GyHKIMOHATBHBIX
3aBUCHMOCTeHl B  peEalbHBIX MpoOLEeccax U  SBICHUAX
Apudpmernyeckne omepanuu Hax GyHkuusAMu. CroxHas
¢bynkuus  (xommnosunus). [lowamue o0 Henpepvl@HOCMU
dyuxyuu.

Tema. O0parHble (QyHKIMH.

Obnacmv onpedenenuss u obracmv 3HA4eHUl 00PAMHOU
Gynkyuu.  Ipagux  obpammnou  @yuxyuu. CreneHHbIE,
HOKa3aTelbHbIe, JoTapu(pMUUECKHe U TPUTOHOMETPHYECKUE
GbyHKIMH.

OOpatHble TpUTOHOMETpUUeckne QyHKIMH OnpeneneHus
GYHKIUH, UX CBOWCTBA U TpadUKH.

IIpeobpasoBanuss  rpadukoB. [lapamwiensHBIA  MEpeHoc,
CUMMETpPHUSI OTHOCHTENBHO OCeil KOOpIWHAT U CHMMETPHS
OTHOCHTEJIFHO HavJaja KOOPJAMHAT, CUMM eTpHs
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OTHOCHTENIFHO HPAMOHN Y = X, pacTDKEHHE W CXKATHE BIOJb
ocel KOOpAMHAT.

Paznea. HAYAJIA
MATEMATHYECKOI'O
AHAJIM3A

Tema. IlocexoBare b HOC TH.

Crioco05I 3aJaHus u CBoOIicTBa YHUCJIOBBIX
[IOCJIeI0BATEIbHOCTEH. Tousamue o npeoene
nocnedo8amenbHOCHU . Cywecmsosanue npeoeia
MOHOMOHHOU 02paHUYeHHOU nocned08amenbHOCHIU .
CyMMupoBaHHE HOCJIEA0BATEILHOCTEH. beckoneuno

yOBIBatomas reoMeTpruIeckasl Iporpeccust U ee CyMMa.
Tema. Ilpoussonnas.

[onatne o Npou3BOAHON (PYHKUMH, €€ TEOMETPUUECKHHA U
¢busudeckuil cMbICI. YpaBHEHHE KacaTelbHOH K Tpaduxy
¢byukuun. [IponsBoaHble CyMMBI, Pa3HOCTH, MPOU3BEACHHUS,
YacTHBIE. [IpousBoaHbie OCHOBHBIX  3JIEMEHTapHBIX
¢byukuuil. IlpuMeHeHHe TNPOU3BOJHONW K HCCIEJOBAHUIO
byHKIMA W TOCTpoeHHIO  TpadukoB. [lpouszgoomusvie
obpamunou @ynkyuu u Komnosuyuu @yrkyuu. IlpuMeps
HCIOJIb30BaHUS MPOU3BOAHON JUISI HAXOXKACHHUS HAMWITy4IIero
pelleHus B NPUKIAJHBIX 3ajadax. Bropas mpousBoaHas, ee
reoMeTpuueckuii ®  ¢Gu3udeckuii cMbIci.  HaxoxneHue
CKOPOCTH IS TIpoIiecca, 3aJaHHOTO (OPMYJIIOH U rpad uKOM.
Tema. IlepBooGpa3Hasi u MHTErpal.

[lpuMeHeHMe ONpPENEIEHHOTO HUHTErpana il HaXOXKACHHS
IJIOIIAAM KpUBOJMHENHON Tpaneuunn. @opmyna HerotoHa—
Jleitonnma. [Ipumepsl mpuUMEHEHHs WHTeTpaia B (U3HKE U
IreOMETPHH.

Paznean. YPABHEHUA n
HEPABEHCTBA

Tema. YpaBHeHUs] M CHCTEMbl YPABHEHHIA.

PanyonanbHble,  MppalMOHANbHbIE, IOKa3aTelbHbIE U
TPUTOHOM ETPUUYECKUE ypaBHEHUS u CUCTEMBI.
PaBHOCHIIBHOCTB YpaBHEHUH, HEPABEHCTB, CHCTEM.
OCHOBHBIE TNIPHEMBI HX pemeHus (pas3fioXeHHe Ha
MHOJKUTEJIY, BBEJCHUE HOBBIX HEU3BECTHBIX, IIOJCTAHOBKA,
rpadudeckuii MeTon).

Tema. HepaBencTBa. PanponanbHble, HppalUOHAIbHEIE,
IOKa3aTelbHbIE U  Mpu2oOHOMempuyeckue HEpPaBEeHCTBA.
OcHOBHBIE MpPHEMBl HX peIeHHs. MeTox WHTePBaJoB.
M3o0pakeHne Ha KOOPIWHATHON INIOCKOCTH M HOKECTBA
peleHnil ypaBHEHUH U HEPaBEHCTB C BYMs NE€PEMEHHBIMHU
U UX CHCTEM.

Pasgen. KOMBHUHATOPHKA,
CTATUCTUKA ¥M  TEOPUSA
BEPOSITHOCTEM

Tema. D1eMeHTbI KOMOUHATOPHKH

OcHOBHbIE MOHATUS KOMOHMHATOPHUKU. 3agaddl Ha MOJCYET
Yyuciaa pasMelIeHUl, NepecTaHOBOK, codeTaHuil. Pemenue
3aja4 Ha nepebop BapuantoB. Popmyna 6uHoMa HeroToHA.
CBoiicTBa OMHOMUHAIBHBIX KO3 PuUIeHTOB. TpeyrobHUK
[Tackamns.

Tema. D1eMeHTbI TEOpPHH BepPOSITHOCTEM

CoObITHE, BEPOSTHOCTh COOBITHS, CIOXKCHHUE M YMHOXKCHHE
BeposTHOoCcTel. [lonamue o Hezasucumocmu coObImMull.
Juckpemuas cuyuaiinas enuduHd, 3aKOH ee pacnpeoeieHus.
Yucnosvie  xapakmepucmuku  OUCKPEeMHOU  CIYYAUHOU
senuyunbl. [lonamue o 3akoHe 6ONLWUX YlUCe.

Tema. JjleMeHTbI MATEMATHYeCKOl CTaTHCTHKH
[penctaBneHne NaHHBIX (TAaOJUIBI, AUMArpaMMBI, TpauKH),
2eHepanvHas COBOKYNHOCHIb, 8b100pKa, cpeonee
apugpmemuueckoe, meduaua. Ilowamue o  3adayax
Mamemamuyeckou cmamucmuku. Pewenue npaxmuueckux
3a0a4 ¢ npumMeHeHueM 8epOANMHOCIMHbIX MeMo008.

Paznen. TEOMETP UA

Tema. IlpsiMble M INIOCKOCTH B INPOCTPAHCTBE

B3anmMHOe pacmonokeHue IBYX NPSMBIX B IPOCTPAHCTBE.
[MapamnensHOCTs mpsiMONM ¥ TUIOCKOCTH. [lapanmnensHOCTb
miockocte. [lepneHauKyiapHOCTh MPSAMOMl M TUIOCKOCTH.
IlepneHauKkyysip ¥ HaKIOHHAs. YTIOJ MEXIy MpsMOU U
IJIOCKOCTBIO. JIByrpaHHbIil yroj. Yros Mexay MIoCKOCTIMH.
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IlepnengukynspHOCTh ABYX IUIOCKOCTeH. I'eomeTtpuueckue
npeoOpa3oBaHUs IPOCTPAHCTBA: IApPANICIBHBIA IEPEeHOC,
CUMMETpUsl  OTHOCHUTENbHO IuockoctH. [lapamnensHoe
HOPOCKTHPOBaHUE. [l10wads Opmo2OHANbHOU NPOEeKyUu.
W3o06paskeHne MpoCTpaHCTBEHHBIX (QHTYD.

Tema. MHororpaHHuKHu

Bepmmnbl, pebpa, TpaHM MHOTOTpaHHUKA. Pasgepmxa.
Mnozozpanmnvie yznvl. Beinyxnvie muozozpannuxu. Teopema
Oiinepa. Ilpm3ma. Ilpsimas wu  wakiownas  TpuU3Ma.
IpaBunbhHass mpusma. [lapamenenumnen. Ky6. Ilupamwupa.
IlpaBunbHas nupamuga. YcedeHHas nupamuzga. Terpasup.
CumMetpun B KyOe, B mapajwleienumnene, B NpU3ME U
nupamuge. CedeHus Ky6a, HOpU3MBI U NHPaMUJIbL
IpenctaBnenue 0 MPaBUIBHBIX MHOTOTPAaHHHUKAX
(Tetpasape, Kybe, okTasape, AOJEKadApe U UKOCAdApeE).
Tema. Tena u moBepxHOCTH BpaleHUST

Huwmuap m koHyc. YcedeHHBIH koHYc. OCHOBaHME, BBICOTA,
OoKkOBasi ITOBEPXHOCTh, oOOpasylomas, pa3BepTka. OceBble
CEe4YeHNs U CeYeHHus, napaenbHele ocHoBaHuioo. Illap u
cdepa, ux ceuenus. KacartenpHast miockocts K cdepe.

Tema. 3mepeHusi B reoMeTpuu

O0BeM U ero m3MepeHue. MHTerpanbHas popmyia oobeMa.
DopMy bl obbema KyOa, IIPSIMOYTOJILHOTO
mapajUleNieniIe/fa, Npu3Mbl, muwmHApa. PopMyisl oObema
nupamuapl U KoHyca. @opMmyibl IJIOMIAJM IOBEPXHOCTEH
MMHAPAa U KoHyca. Popmynsl oObeMa Imapa W IUIOMAIN
chepsl. [Togobue Ten. OTHOMICHUS TUIOIAAEH TTOBEPXHOCTEH
1 00beMOB MTOJOOHBIX TEl.

Tema. KoopiuHaTbl M BeKTOpbI

IlpsmoyrompHas  (mexkapToBa) CHCTEeMa KOODJMHAT B
mpoctpanctBe. DopMyna  pacCTOSHHS MEXAy JBYyMS
TOYKAMHU. YpaBHEHUS CGEpsl, HNIOCKOCMU U  NPAMOU.
Bextopsl. Mogyne  Bexropa.  PaBeHCTBO  BEKTOpOB.
CroxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
PaznoxeHue BEKTOpa 110 HAIIPABJICHUAM. YTIOJI MEXIY IBYMS
Bekropamu. Ilpoexnuss Bekropa Ha ocbk. KoopaHatsl
BEKTOPA. CkamsapHoe IpOU3BEICHNE BEKTOPOB.
Hcnomp3oBaHne KOOPAMHAT U BEKTOPOB MPHU  pELICHUH
MaTeMaTHYeCKHX M MPUKIAJHBIX 3ajau.

2.4.2 IlpakTyeckune 3aHATHS

Ne HaunmenoBanue pasnena CopnepxaHue paszena dopma

paszmena TEKYIIETo
KOHTPOJIS

1 Paznen. AJITEBPA Apudpmernueckne peiicTBHS Haj YHcIaMu, HaxoxaeHwe | [IP, V, T

IpUOIDKEHHBIX 3HAYeHUI

BeIMUMH M TOTPEUIHOCTeH BBIYUCICHUI (abCOMOTHOW H
OTHOCUTENIBHOM), = CpaBHEHHME  YHCIOBBIX  BBIPAXKCHHIA.
Berunciienue n cpaBHeHHe KOpHEeW. BeinosHeHne pacueTos ¢
pamikanamu. PelieHne  MppalMOHAIBHBIX  ypaBHEHUH.
HaxoxneHune 3HaueHuil cTeneHed C  palUMOHAJIBLHBIMHU
nokazatemsiMu.  CpaBHeHue cremeHed. [IpeoOpazoBaHus
BBIPAKEHUH, COJIepaKAIIUX CTeIEHN. Pemenue
MOKa3aTeIbHBIX ypaBHEHHH. PellleHne mNpuUKIagHBIX 3ajad.
HaxoxneHue 3Ha4YeHWi norapudma IO IMPOU3BOIBLHOMY
ocHoBaHMIO. Ilepexon OT OIHOTO OCHOBAaHUS K JIPYyTOMY.
Boruncnenue u CpaBHEHHE JI0TapUQMOB.
JlorapupmMupoBaHHe U MOTCHINPOBAaHUE BRIPAKCHHUI.
[IpnOmKeHHBIE  BBIUMCICHHS W PEHICHHS TNPHUKIAIHBIX
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3amayd. Pemenne norapudMudecknx ypaBHEHHH.

Pazpnea. OCHOBBI

TPUT'OHOMETPHUH

PaguanHbIll MeTOJ U3MEpPEHUs YINIOB BpAlICHUS U CBS3b C
rpagycHoil  Mepoi.  OCHOBHBIE  TPUTOHOMETPUUYECKUE
TOXKJIECTBA, dbopMys CIIOXKEHUS, yIBOEHUS,
npeoOpa3oBaHHe CYMMBI TPHUTOHOMETPUYECKUX (PYHKIMHA B
IIPOU3BENICHHE, npeoOpa3oBaHue IIPOU3BENECHUSA
TPUTOHOMETPHUUECKUX (QYHKIMA B cymmy. IIpocteifmme
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.
OOpaTHBle  TPUTOHOMETpHYECKHE  (DYHKIHN:
APKKOCHHYC, apKTaHI€HC.

apKCHHYC,

I, v, T

Pazgen. @Y HKIIMNH, nx

CBOWCTBA U IPA®UKHA

Ipumeps! 3aBUCHMOCTEH MEXy HNEPEMEHHBIMH B P €aJIbHBIX
mpoleccax U3 CMEXHBIX juciumuH.  OmnpeneneHue
¢ynkunii. IlocTpoeHme u uTeHHEe TIpadUKOB (PYHKIHH.
HUccnenoBanue ¢dyHKIUM. CaoiictBa JMHEWHOM,
KBaJpaTUYHOMW, KyCOYHO-IMHEHHOW U ApOOHO-IMHEHHOM
¢byukuuil. HempepblBHBIE M TNEpHOIUYECKUE (PYHKIHU.
CpoiictBa u rpaduKM CHHyca, KOCHHycCa, TaHIeHCa H
koTanrenca. O6patibie QyHKUUU U X Tpadukua. OO0paTHbIe
TpuroHometpuyeckue ¢GyHkiuu. IIpeobpasoBanus rpaduka
¢bynkunu. T'apmonudeckue  konebanus.  IIpuxmagHbie
3aJa4H. IoxazaTenbHsble, norapudMuIecKue,
TPUTOHOM ETPUUECKUE YPABHEHHUS U HEpABEHCMBA.

Paznen. HAYAJIA
MATEMATHYECKOI'O

AHAJIM3A

YucnoBasi IOCIENOBATCIBHOCTb, CIIOCOOBI €€  3aJaHus,
BBIYUCIICHUS ~ YJICHOB  MOcJeloBatenbHOCTH.  [Ipexen
MOCIIEJOBATEIBHOCTH. BeckoHedHO yOBIBaroImas
reoMeTpHYecKas MPOrPEeCCHs.

[lpousBojHas: MEXaHWYECKUH M TCOMETPUYCCKHHA CMBICI
MIPOM3BOJHON. YpaBHEHHE KacaTelbHON B 0O0IIEeM BHIE.
IpaBuma u dopmyisl mudpdepeHnupoBanns, Tabaua
MIPOM3BOJMHEIX 3JeMEHTapHBIX (yHkmmid. HccnemoBanue
(GYHKINHY C TOMOIIBIO

npou3BoHON. HaxoxneHne HanOOJBIIET0, HAWMMEHBIIETO
3HaYeHUs] W JKCTpEMAaIbHBIX 3HaueHU QyHkuuu. WHTerpan
n  mepBoobOpasHas.  Teopema  Hpiotoma—IJleiiOrmma.
Ilpumenernne WHTETpama K BBUHUCICHHIO  (DU3HUCCKUX
BEJIMYMH U IJIOLIAJCH.

Paznea. YPABHEHUA n
HEPABEHCTBA

Kopau YpaBHEHHH. PaBHOCHIIBHOCTB YpaBHCHH.
Ipeo6pazoBanue ypaBHeHUH. OCHOBHBIE MPUEMBI PEIIeHUS
ypaBHeHuil. Pemenue cuctem ypaBHeHuil. lcnoib3oBaHue
CBOMCTB M TpauKOB (YHKIUH I pElICHUS ypaBHCHHH H
HepaBeHCTB. [IpuMeHeHHE MaTeMaTH4YeCKUX METOJOB JUIT
pelIeHns coJep KaTelbHBIX 3aJad M3 PA3IMYHBIX oOnactei
HayKl M TpaKkTukh. HHTepmperanus pesyibrata, ydeT
peaJIbHBIX OTPaHUYEHUM.

Pasned. KOMBUHATOPHKA,
CTATUCTUKA ¥M  TEOPUSA
BEPOSITHOCTEM

Hctopus pazBuTusi KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEH
U CTATHUCTHKU U HX POJIb B PA3MUYHBIX C(hepax deNOBEIECKOH
xku3HenestenbHocTH. [lpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3agad. PasMmemeHus, codeTaHus H
nepectaHoBku. buHoM HproToHa u TpeyronpHuk [lackans.
Ipuknamueie 3aJa4H. Knaccuueckoe omnpejeNeHne
BEPOSATHOCTH, CBOIICTBa BEpOATHOCTEH, TeopeMa O CyMMe
BeposiTHOCTeW. Beluncnenne BeposiTHocTed. llpuknamHbie
3agaun. lIpenctaBiaeHre YHCNOBBIX AaHHBIX IIpukiagHsie
3aJa4H.

Pazgen. TEOMETP U

[Ipu3Haky B3aMMHOTO PACMOJIOKEHUS MPSAMBIX. YTIOJ MEXIY
IpsAMBbIMU. B3auMHOE pacnosioskeHue NpsIMbIX U MII0CKOCTEH.
IlepnieHUKyIIp M HAKIOHHAs K IJIOCKOCTU. YTOJ MEXIY
opssMOH M MIOCKOCThIO. TeopeMbl O  B3aUMHOM
pPAacIoNIOKEHUN HOpsIMON U IUIOCKOCTH. Teopema o Tpex
nepreHmKyspax. [Ipu3Hakd W CBOWCTBAa MapaUICIBHBIX U
MEePICHIMKYJIPHBIX IJIOCKOCTeH. PaccTosHMEe OT TOYKH JIO
IUTIOCKOCTH, OT TMPSIMOM 10 TUIOCKOCTH, PACCTOSHHE MEXIy
IUIOCKOCTSIMH,  MEXJIY  CKPCIIUBAIOMIMMUCS  TPSIMBIMH,

I, v, T
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MEXAy TPOW3BOJBHBIMH (GUTypaMH B TIPOCTPAHCTBE.
INapamnensHOE MPOEKTHPOBAHUE U €T0 CBOiicTBa. Teopema o
nAoWaou OpmoO2OHANLHOU NPOEKYyUUu MHO20Y20lbHUKA.
B3amMHOE  pacmonioKeHHe TPOCTPAHCTBEHHBIX  (QHUTYD.
PazmraHble  BHABI MHOTOTPAHHHKOB. [IX wm300paxeHns.
Ceuenus, pa3BepTKU MHOTOTPaHHUKOB. ITnomane
MOBEPXHOCTH.  Buapl  cuMMeTpuii. B [POCTPAHCTBE.
CuMMeTpuss Tl BpamleHHss W MHOTOTPAaHHHKOB.
Beruncnenne minomaneii u 060bemMoB. Bektopsr. JleiictBus ¢
BeKTOpaMu. JlekapToBa cHcTeMa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKpPYXKHOCTH, C(hepsl, MIOCKOCTH. PaccrosHue
MeXay Toukamu. JlelicTBUS ¢ BEKTOpaMH, 3aJaHHBIMHU
koopiuHatamMu.  CkalsipHOE€  TIPOU3BEJICHHE  BEKTOPOB.

Bektopnoe ypaBHEHHE npsAMOU u IIJIOCKOCTH.
Hcnomp3oBaHne BEKTOPOB MpPH  JOKA3aTeIbCTBE TEOPEM
CTEPEOMETPHUHU.

2.4.3 JlabopaTopHble 3aHATHS
He mpenycmoTtpenst

2.4.4 Copep:xxkanue camocrosiTesibHOM padoTel (IIlpuMepHas TemaTnka pedepatoB)

Tembl peeparos
1.Maremaruka B HayKke.
2 .HenpepbiBHBIE JTPOOW.
3.CrenieHd ¢ OEWCTBUTEIHLHBIMU ITOKA3aTEISIMU.
4 I'paduueckoe pelieHne ypaBHEHUM.
5.I'paduueckoe pemieHre ypaBHCHHUI W HEPABEHCTB.
6.1lonsatue nupdepeHimana u ero MPUWIOKESHUS.
7.MccnenoBanuil ypaBHEHUM U HEPABEHCTB C IIApaMETpPaMH.
8.Cxembl bepHy/uIM MOBTOPHBIX HCIIBITAHUML
9.Cpennve 3HaY€HUS U UX MPUMEHEHHE B CTATHCTHKE.
10.ITapasutebHOE  TIPOEKTUPOBAHKE
11.IIpaBuibHBIE ¥ MOJIYIPABUIIbHBIE MHOTOTPaHHUKU.
12 KoHnueckue cedeHuss U MX NMPUMEHEHHE B TEXHHKE.
13.BexTtopHoe 3aqaHue TNPSIMbIX U INIOCKOCTEN B MPOCTPAHCTBE
14. Maremaruka | KU3Hb.
15. Maremaruka 1 My3bIKa.
16. UnaTynnusa u mareMmaruka.

2.4.5 llepeyeHb y4eOHO-METOAUYECKOT0 00ecIIeYeHUsI CAMOCTOSAITeILHOM Pad0ThI
00y4aroIMXCcs M0 AUCHUIIHHE

Hauanom oprammaimm 11000 caMOCTOSATEIbHON pabOThl JODKHO OBITh TMPUBHUTHE
HABBIKOB W YMEHHMH TPaMOTHOUW pabOThl C y4eOHOW M HAyYHOW JMTEpaTypoil. DTOT TpoIlecc, B
NEPBYI0 OuYepe/ib, CBA3aH C HAXOXKICHUEM HEOOXOAMMOM JIJIsl YCNEIIHOTO OBJAJACHUS Y4eO HbIM
MartepuaioM Jureparypoil. CTyneHT OOJDKEH YMETh TNO0Jb30BaThecsl (oHmamu OUOIHOTEK U
CIPaBOYHO-OMOIMOTpah MueCKUMU  M3IaHUSIMU.

CrymeHTbl Jii  TOJIHOLEHHOTO OCBOGHHS Y4e€OHOTO Kypca JOJDKHBI COCTABISIThH
KOHCTIEKThI KaKk TMpH MPOCIYIIMBAHUA €r0 TEOPETHYECKOM (JEKIMOHHOM) YacTH, TaK U TPH
MOJATOTOBKE K TNPAKTUYECKUM (J1a0opaTopHbIM) 3ansATHsAM. JKenarenabHO, YTOOBI KOHCTEKTHI
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JEKIMI 3alMCHIBAIMCH B JIOTHYECKOW NOCJIEIOBATEIbHOCTH M3YYEHMs Kypca U COIEPKAINCH B

OJHOM TeTpaiu.

HaunmenoBanue paszena,
TEMBI

[epeuens yueOHO-METOAMUECKOTO 00ECTIEUSHHUS TUCIUTUTMHBI 0 BBITTOJTHEHHIO
CaMOCTOSITENIEHON paboThI

Pasnen 1. AJITEBPA

1. bammarxoB M. U. Marematnka : anreOpa v Hadyaja MaTeMaTHYECKOTO aHAIM3a, TeOMETPHS :
y49eOHUK JUI1 HCIIONB30BaHUSA B yueOHOM mporiecce oOpasoBatenbHBIX yupexaennii CIIO Ha
0ase OCHOBHOTO 00MIET0 00pa30BaHUs C TIOJyYEHUEM cpeHero obmero odpasosanus / M. U.
bammakoB. - 4-¢ m3m., crep. - M. : UL "Axamemus", 2017. - 256 c. - (IlpodeccuonansHOE
obOpazoBanue. OdmeoOpa3oBatenbHble AUCIUIUIMHBL). - ISBN 978-5-4468-5988-7

2. bammvaxoB M. WM. Maremartuka : cOOpHHK 3a1a4 poQIBHON HANPaBICHHOCTH : ydeOHOe
nocobue i1 CTyICHTOB YUYpEXKACHHH cpeaHero npodeccuonampHoro obpaszosanus / M. U
Bammaxkos. - 2-e uzm., crep. - M. : UL "Axkagemus", 2018. - 208 c.

Pasnen 2. OCHOBbBI
TPUT"OHOMETPUN

1. bammaxoB M. U. MaremaTuka : anrebpa u Hadyajla MaTeMaTHYECKOTO aHaJM3a, TeOMETPHS :
y49eOHUK JUI1 HCIIONB30BaHUSA B yueOHOM mporecce oOpasoBatenbHBIX yupexaenuii CIIO Ha
6a3e 0CHOBHOTO 00IIEro 00pa3oBaHUs C MOJyUYEHHEM cpeaHero obmero obpasoBanus / M. H.
bammakoB. - 4-¢ u3n., crep. - M. : UL "Axazemus", 2017. - 256 c. - (IlpodeccuonansHoe
obOpazoBanue. O0meoOpa3oBaTenbHble AUCHUIUIMHBL). - ISBN 978-5-4468-5988-7

2. bammaxos M. M. Matematuka : cOOpHHUK 3a/ad Npo(HUIbHON HANpaBIEHHOCTH : yueOHOe
nocobue i1 CTyIEHTOB YUpexXAeHWH cpeaHero npodeccuonaspHoro obpaszoBanus / M. M.
Bammakos. - 2-e u3n., ctep. - M. : W11 "Axamemus", 2018. - 208 c.

Pazgen 3. OYHKIIMN KX
CBOWCTBA U
I'PADUKU

1. BammaxoB M. WM. MatemaTuka : anrebpa u Hayajga MaTeMaTHUeCKOTO aHaln3a, TeOMETPHS :
y4eOHMK JUIs MCIIOJIb30BaHMUs B yuyeOHOM mporuecce oOpaszoBatenbHbIX yupexxaeHuit CIIO na
6a3e OCHOBHOTO 00mIEro 0O0pa3oBaHMs C MMOJNYyYEHHEM cpeaHero obmiero odopasoBanms / M. U.
bammakoB. - 4-e u3n., crep. - M. : UL "Axagemus", 2017. - 256 c. - (IlpodeccuonansHoe
obOpaszoBanue. O0meo0pa3oBaTenbHbie AUCIMILIMEEI). - ISBN 978-5-4468-5988-7

2. bammakoB M. M. Matematrka : COOpHHUK 3ajad MpOoQGUIbHON HANpaBICHHOCTH : yueOHOe
MOCOOMe ULl CTYICHTOB YUPEKICHHH cpeaHero npodeccroHambHOro oOpaszoBanms / M. U.
bammMaros. - 2-¢ u3m., ctep. - M. : U1 "Axagemus", 2018. - 208 c.

Pasnen 4. HAYAJIA
MATEMATHUYECKOI' O
AHAJIN3A

1. BammaxoB M. W. Martemarrka : aireOpa 1 Havyajla MaTeMaTHYECKOTO aHajn3a, FTeOMETpHs :
Y49eOHHUK JUII MCIIOJB30BaHUS B Y4eOHOM mpolecce oOpaszoBaTesbHBEIX yupexaeHuii CI1O Ha
0a3e OCHOBHOTO 00mIeTO 00pa30BaHuUs ¢ MOJTyUYCHHEM cpeaHero odmero oopasosanus / M. U.
bammarxoB. - 4-¢ m3nm., crep. - M. : ULl "Axkanemus", 2017. - 256 c. - (IlpodeccnonampHoe
obOpazoBanue. O0meoOpa3oBatenbHble qUCIUILHELL). - ISBN 978-5-4468-5988-7

2. bammmarxo M. M. Matematnka : cOOpHHK 3a/iad Npo(MIHHON HANPAaBICHHO CTH : yueOHOe
mocobue i1 CTyJCHTOB YUpEeKJeHWH cpeaHero npodeccruonanmsHoro obpaszoBanus / M. .
Bammaxkos. - 2-e uzn., crep. - M. : VI "Axkagemus", 2018. - 208 c.

Pasnen S. YPABHEHUA
N HEPABEHCTBA

1. bammarxoB M. U. Marematnka : anreOpa ¥ Hauajla MaTeMaTHYeCKOTO aHan3a, TeOMETPHS :
y49eOHUK JUI1 HCIIONB30BaHUSA B y4eOHOM mporecce oOpasoBaTenbHEIX yupexaenuit CIIO Ha
0aze ocHOBHOTO 00mIeTO0 00pa30BaHMs C MOJYUYeHHEM cpeaHero obmero odpazosanus / M. U.
bammakoB. - 4-¢ m3m., crep. - M. : UL "Axamemus", 2017. - 256 c. - (IlpodeccuonansHOE
obOpasoBanue. O0meoOpa3oBaTenbHble AUCHUIUIMHEL). - ISBN 978-5-4468-5988-7

2. bammaxoB M. WM. Maremartnka : cOOpHHK 3akad NpoGUILHON HANPaBICHHOCTH : yueOHOE
nocobue i1 CTyICHTOB YUpEKACHHH cpeaHero npodeccuonanpHoro obdpaszosanus / M. W.
BammaxkoB. - 2-e uzm., crep. - M. : UL "Axkagemus", 2018. - 208 c.

Paznean 6.
KOMBHHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTE

1. bammaxoB M. . Marematuka : anreOpa 1 Hauaja MaTeMaTHYECKOTO aHAJM3a, TEOMETPUS :
y49eOHUK 11 HCIIONB30BaHUS B yueOHOM mpolecce oOpaszoBatenpHbIX yupexaenuit CIIO na
6a3e oCHOBHOTO 00IIEro 00pa3oBaHUs C MOJyUYEHHEM cpeaHero obmero obpasoBanus / M. H.
bammakoB. - 4-¢ u3n., crep. - M. : UL "Axagemus", 2017. - 256 c. - (IlpodeccuonansHoe
obpazoBanue. O0meoOpazoBatenbHble AUCHUIUIMHBL). - ISBN 978-5-4468-5988-7

2. bammaxo M. WM. MaTtematuka : cOOpHHK 3a1a4 Npo(HUIbHON HAaNpaBICHHOCTH : yueOHOe
mocobue il CTYICHTOB YYPEXKICHHUIl cpemHero npodeccroHampHOro obpaszoBanms / M. H.
Bammakos. - 2-e u3n., ctep. - M. : U1 "Axamemus", 2018. - 208 c.

Paszgen 7. TEOMETPUS

1. bammakxoB M. 1. Marematuka : anreOpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPUS :
y4eOHHMK JUIs MCIOJB30BaHUs B yuyeOHOM mpouecce oOpazoBaTenbHbIX yupexaenuit CIIO Ha
0a3e OCHOBHOTO 00mIEro 00pa30BaHMs C MMOJyYEHHEM cpeaHero obmiero oopasoBanus / M. U.
bammarkoB. - 4-¢ u3am., crep. - M. : UL "Akagemus", 2017. - 256 c. - (IlpodeccuonansHoe
obOpaszoBanue. O0meo0Opa3oBaTenbHble AMCIUILIMHEI). - ISBN 978-5-4468-5988-7

2. bamvaxoB M. 1. Martemartrka : cOOpHUK 3aja4 OpodHIEHOW HANPaBICHHOCTH : ydeOHOe

mocobue Jyis CTYACHTOB YUYPEKICHHH cpesHero mpodeccuoHansHoro obpaszosanus / M. W.

Barmaxos. - 2-e w3, crep. - M. : UIT "Akanemus", 2018. - 208 c.
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KpOMe NCPCUUCIICHHBIX HNCTOYHMKOB CTYACHT MOXKCT BOCIIOJIb30BATHCA IMOHUCKOBBIMU

cucteMamu ceT MHTepHEeT 1Mo Teme caMOCTOATEeNbHONU pabOThL

Jlnd ocBoeHWs] JaHHOM JUCIMIUIMHBI M BBINOJHEHUS TNPEIyCMOTPEHHBIX Y4eOHOMH
MpoTpaMMON Kypca 3aJaHiil IO CaMOCTOSITEJIbHOW padoTe CTYAEHT MOJXKET HCTIOJIbh30BaTh
cienyrolee yaeOHO-MeToIuueckoe oOecneueHre:
-METOJAMYECKUE PEKOMEHIAIMU TPEINOAABATENs] K BBIIOJHEHUIO CAaMOCTOSTEIBHBIX JOMAILIHUX

3a1aHHIL.

3. OBPASOBATEJBHBIE TEXHOJIOI'MHA

I[J'ISI peammBaiui  KOMIICTCHTHOCTHOT'O IOAXO0Ja INPCAyCMAaTpuBACTCA HCIIOJIb30BAHHWC B

yueOHOM TMpoIllecce aKTHBHBIX M HMHTEPAKTUBHBIX  (HOpM

NPOBEJICHUST  AyJUTOPHBIX U

BHCAYJHUTOPHBIX 3aHIATUIA C HOEJIbIO q)OpMI/IPOBaHI/ISI " pa3sBUTUA HpO(i)eCCI/IOHa.HI)HI)IX HAaBbIKOB

00yJarommxcsi.

B mpomecce mpernonaBaHusi MPUMEHSIOTCS

00pazoBaTeIbHBIC

TCXHOJIOTHM  pa3BUTHA

KPpUTUICCKOT'O MBINUICHUA. OO0s13aTeIbLHBI KOMIIbIOTCPHBIC na60paT0pHBIe MPAKTUKYMbI 11O

pasaciaM OUCLUIITIHNHBIL.

B ydeOGHOM mpomecce HapsAay ¢ TPaAWMIMOHHBIMA OOpa3oBaTeIbHBIMU TEXHOJIOTHSIMU

HCIIOJIB3YKOTCA KOMIIBIOTCPHOC TCCTHPOBAHNC,

TCXHOJIOTHH.

TCMATUICCKUC TIIPC3CHTAIIMKY, HWHTCPAKTUBHLIC

3.1. O6pa3oBaTe/ibHbIe TEXHOJOTHH NMPU NMPOBeIeHUH JeKIMii

V3yuaembre pa3nessl (TeMBbl)

TCXHOIIOI‘I/II/I, NPUMCHACMBIC IIPU

Koa-Bo yacos

JCTIUTLTITHBI MPOBEJICHUN JICKIIMOHHBIX 3aHSTHIA

Pasnen 1. AJITEBPA Texaomorus pa3BHBAIONIETO 00YUYCHUS 6 (2%)
AyIMoBH3yaIbHBIE TEXHOJIOTUH

Paszgen 2. OCHOBEBI TexHonorus pas3BUBAIOLIETO 00YyUYEHUS 8 (4%
TPUTI"OHOMETPU N AyIMOBU3yalbHbIE TEXHOJIOTHH (@)
Pa3ng.11 3. ®YHKIMU KX TexHoNorHs pa3BUBAIOLIETO 00YUEHUS 18 (10%)
CBOMCTBA U I'PA®UKU AynnoBuzyasbHbIE TEXHOJIOTHH
Paznen 4. HAUAJIA TexHomnorusi pa3BUBaOIIET0 00yYEHUS
MATEMATHUYECKOI' O AymioBH3yanbHbIE TEXHOJIOTUH 18 (8*%)
AHAJIN3A
Paznen 5. YPABHEHUA U TexHomnorusi pa3BUBaOUIET0 00yYeHUs 8 (4*
HEPABEHCTBA AynnoBusyasbHbIe TEXHOJOTHH (4*)
Paznen 6. KOMBMHATOPUKA, TeXHONOTHS Pa3BHBAIOIIETO 00YUCHHUS
CTATHUCTUKA U TEOPUA AyIMOBU3yalbHbIE TEXHOJIOTHH 14 (8%)
BEPOSITHOCTEN
Paznen 7. TEOMETPUA TexHosorus pa3BUBAIOILETO 00yYEHUS 46 (20%)

AyMoBu3yalbHble TEXHOJIOTHH

Bcero

118 (56%)
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3.2. O6pa3oBaTe/ibHbIe TEXHOJOTHH MPU MPOBEIEHUHN MPAKTHYECKHUX 3aHATHI

(-1adopaTopHbIX padoT)

Nzyuaemsbie pa3aensl (TeMbl)
JVCLUTITHBI

TexHonorHK, NPUMEHSIEMBbIE IPH
MPOBEICHUU MPAKTUUECKUX U
ma00PaTOPHBIX 3aHATUN

Kon-Bo wacos

Paszgen 1. AJITEGPA

KoMmnbroTepHble CUMYIALUH

%
I'pynnoBeie nuckyccuun 6 (%)
Paznen 2. OCHOBBI KomnelotepHble cumyssnuu 12 (8%
TPUI"OHOMETPUN I'pynnoBele muckyccuu (&)
Pazpen 3. DYHKIIUM UX I'pynnoBele muckyccuu 18 (10*
CBOMCTBA U I'PA®UKU KomnelotepHble cuMysnuu (10%)
Pa360p KOHKPETHBIX CHTyalui
Pasnen 4. HAYAJIA I'pynnosele quckyccuu
MATEMATHUYECKOI O 18 (8%)
AHAJIM3A
Paspen 5. YPABHEHUA U I'pynnoBele quckyccuu 10 (a*
HEPABEHCTBA KomnbrotepHble cumysnuu (@)
Pa360p KOHKPETHBIX CHTyaluit
Pasnen 6. KOMBMHATOPHUKA, I'pynnosele quckyccuu
CTATUCTHKA U TEOPHUA KomnbrotepHble cumysnuu 10 (8%)
BEPOATHOCTEU Pa360p KOHKPETHBIX CUTyaluit
Paspen 7. TEOMETPUA I'pynmnoBsie aquckyccuu 42 (20%)

KOMHBIOTep HBIC CUMYJBIIIUA

Bcero

116 (60%)

4. YCJIOBUS PEAJIA3AIIMA ITPOT'PAMMBI YUYEBHOM JUCHUITAJIHBI

4.1. MarepuajibHO-TeXHM4YecKasi 0a3a, He00XoAUMasi IJIsl O CylIeCTBJICHU S

00pa3oBaTeJIbHOTO Mpoliecca Mo JUCHUNJINHE

Peammarmst yqe6H017I AUCHUTUIMHBI OCYIICCTBICTCA B CIICHUAIIBHO O60pYI[OBaHHOM
Ka0HMHeTe MaTeMaTHYeCKHX TUCIUIJIHH

Ob6opynoBanue y4eOHOTO

KaOMHETa MaTeMaTHYECKHX JUCIUITIIINH

—  MyJbTUMEAHUANPOEKTOP,

— KOMIIBIOTED,
— DJKpaH,

— JI0CKa MeJIoBas,
— ydeOHas meOenb,

— HarJIIHBIE TOCOOWMd,
— yueOHO-METOAMIECKHE MaTepHAIIBI,
— TEeOMETPHICCKHE MO/JICIIH,

— creupaigbHasg JUTeparypa,

— BbIX0J B MHTEpHET

4.2. [lepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00ecIeYeHus

1. 7-zip apxuBarop;

(mensus Ha aHri. http://www.7-zip.org/license.txt)
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2. Adobe  Acrobat Reader mpocmoTpmmk — ¢aioB  ;  (mueHmsus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash  Player  -rpaduueckuii  pemakrtop; (mmemsus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice - 0 UCHBIIA TIAKET; (e H3Us -
http://mwww.o penoffice.org/license.html)

5. FreeCommander - TPOBOTHUK; (e H3Us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8
%d1%8f/)

6. Google Chrome — Opay3zep; (JTrIEe H3US -

https://mmw.google.ru/chrome/browser/privacy/eula_text.html)
7. LibreOffice — oducHslii maket (B CBOOOIHOM TOCTYIC);
8. Mozilla Firefox - 6pay3ep.(;muuensus - https://mmw.mozilla.org/en-US/MPL/2.0/).

5. IEPEYEHHL OCHOBHOI M JOMOJHUTEJABHON YUYEBHOMI JINTEPATYPHI,
HEOBXOJWMO¥ J1JISI OCBOEHHS TUCIHUATIIAHBI

5.1 OcHoBHas1 JuTEpaTypa

1. bammakoB M. N. Maremaruka : anreOpa ¥ Hadaja MaTeMaTHIECKOTO aHAIM3a,
reoMeTpust : Y4eOHHMK i1 WCIOJb30BaHWS B Yy4eOHOM mpoliecce oOpa3oBaTelbHBIX
yapexxaennii CIIO Ha 6a3e 0CHOBHOTO 00IIEro 0Opa3oBaHMs C IMOJyd€HHEM CPEeHETO 00Iero
obpazoBanust / M. U. bammakos. - 4-e mna., crep. - M. : UL "Akagemus", 2017. - 256 c. -
(ITpodeccuonanbHoe oOpazoBanre. OOmieoOpazoBarenbuble aucimdeabl). - ISBN 978-5-
4468-5988-7

2. bammakoB M. WM. Maremartuka : cOOpHHK 3aad TMPOQWILHON HAMPABICHHOCTH :
yueOHOe mocoOwe JJIsi CTYJAEHTOB YYPEKICHUH CPeIHeTO MpodecCHOHATHPHOTO 00pa3oBaHus /
M. N. bammakos. - 2-e m31., ctep. - M. : U1 "Akanemus", 2018. - 208 c.

5.2 lonosiHMTE/IbHASA JIUTEPATypa

1. Illewna, I'.B. Teopust u mpakTvka perieHus 3aja4 mno aaredpe : yuebHoe mocobue /
I'.B. lenwna. - M. : IIpometeir, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[Dnextponnsiii pecype]. - URL: //biblioclub.ru/index.php?page=book&id=426719

2. Maremaruka: anreOpa ¥ Hayaja aHammsza, reometpusi. ['eomerpusi. 10-11 kmacchl.
bazoBeiii 1 yriayOneHHbI ypoBHU : yueOHMK aiisi oOmeoOpazoBarenbHbix opranmsammii / JI. C.
AranacsiH, B. @. byry3os, C. b. Kagomues u ap. - 4-e ma. - M. : [Ipoceemenue, 2017. - 255
c..wL - (MI'Y - mkomne). - ISBN 978-5-09-046610-3

3. Maremarnka: anreOpa W Hadaja MaTeMaTHUEeCKOTO aHam3a, reoMmeTpus. Anrebpa u
Hadaya MareMmarndeckoro aHammsa. 10-11 kmaccel. ba3oBblii w1 yriryOJeHHBI YPOBHH: ydeOHUK
st obmieoOpazoBarenbHplX  opranm3aimii / AmamoB LI, A, w ap. - 5-¢ ma. - M.
ITpocsemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

5.3 llepuoauyeckue M31aAHUA

1. Bectnuk MockoBckoro Yuusepcureta. Cepusi 1. Maremaruka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. Bectauk MockoBckoro Yuusepcureta. Cepus 15. BpraucnurenbHas maremaruka u
kuoepuetrka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

21


http://biblioclub.ru/index.php?page=book&id=426719
http://biblioclub.ru/index.php?page=journal_red&jid=344860
http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. Bectnuk  Bosrorpagckoro  rocymapctBeHHoro — yHuBepcuretra.  Cepus 1.
Maremaruka. ®@muka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573

4. Kpanr : Hay4yHo-momynsipHelii (PU3UKO-MATeMaTHIECKUNA  KypHAI - URL:
http://kvant.ras.ru/
5. Maremaruka B BBICIIEM 00pa3zoBaHUH. - URL:

https://e.lanbook.com/journal/2368#journal_name.

6. Maremarmueckue Tpynbl / Wucturyr marematnku mMm. CJI. CoboneBa CO PAH
(HoBocubupck). — URL: https://elibrary.ru/contents.asp?id=34069380

7. CMexanmka: Hay4YHO-TIOMYJSIPDHBIA e€XeMecsuHbli kypHan / yupegurenr OO0
"Me>xmyHapo IHbIN HUHCTHUTYT MPOMBIIIIJICHHO I COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. IlepeyeHbp pecypcoB HH(POPMANUOHHO-KOMMYHHUKAUMOHHON ceTtn «HHTEpHETY,
HE0OXOAMMBIX 1JI51 0CBOCHUS W CUMUILINHBI

1. DOBC «YuuBepcurerckas Oubmuoreka ONLINE» [yueOnble, HayuHble 3IaHUS,
MEPBOMCTOYHUKH,  XyHO)KECTBEHHBIC  MPOW3BEIEHUS  PA3NUYHBIX  W3JATEINbCTB;  IKypHAIIBI,
MYJIbTUMEIUHHAS KOJUICSKIUS: ayJUOKHHUTH, ayauoQaiiyibl, BHACOKYPCHl, HHTEPAKTUBHBIC KYpCHI,
HKCIIPECC-TIOATOTOBKA K dK3aMeHaM, MPe3eHTAINH, TECThI, KapThl, OHJIAIH -DHITUKIONEINH, CJIOBAPH ]
caiit. — URL: http//biblioclub.ru/index.php?page=main_ub_red.

2. OBC wu3parenbctBa <«JlaHb» [yueOHble, HaydyHble W3JaHUS, TEPBOMCTOYHUKH,
XyHOKECTBEHHBIC TMPOW3BEIECHUS PA3IMYHBIX HW3AATENIbCTB; JKypHanel| : caltr. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [pazmen «BAIIA TIOAIIMCKA: ®umuan Kyol'Y (r. CnaBsHCK-Ha-
Kybann): yaeOHuku u ydeOHbIe mocobus msnarenbcrBa «tOpaiity] : caitt. — URL: https/ww.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. DBBC «Znanium.com» [y4eOHBIC, HAay4HbIE, HAYYHO-TIOMYISAPHBIC MaTepPHAIbI PA3TUIHBIX
W3aTeNbCTB, KypHaib| : caiit. — URL: http//znanium.com/.

5. DBC «BOOK.ru» [yueOnwie wuzmanuss — xomeknus s CIIO] : cait. — URL:
https:/iwww.book. ru/cat/576.

6. Hayunas snekrponHas oubnmorexka. MoHorpadmn, U3MaHHBIE B U3AAaTENBCTBE Poccuiickoit
Axanemun EctecTBO3HaHHS [MOMHOTEKCTOBBIM pecypc cBoboanoro pnocrynal : cait. — URL:
https//www.monographies.ru/.

7. Hayunas snekrpoHHas OuOmMoTeka craTei W myOmukaruii «eLibrary.ru» [poccuiickmii
MHQOPMAIIMOHHO-aHATUTHYECKUN MOpTall B 00JaCTU HAYKH, TEXHOJIOTUH, MEIULIMHBI, 00pa30BaHUS;
Ooubllasi YacTh M31aHUIl — cBoOOaHOTO noctymna] : caiit. — URL: http://elibrary.ru.

8. baspl nanHbix kommanuu «Mct Bero» [pasnen: Ilepuomumdeckne u3naHus (Ha pPYCCKOM
S3bIKE) BKIIIOYAET KOJUIEKUHMU: V3gaHus mo oOLIeCTBEHHBIM M TyMaHUTapHBIM Haykam; M3manus mo
nejaroruke W oOpasoBaHuio; M3manus 1mo WHQPOPMAMOHHBIM TexHOJOTUsM; CTaTHCTHUYECKUE
uznanus Poccun u ctpan CHI] : caiit. — URL: httpJ//dlib.eastview.com.

9. KubGepJlennHka : HaydyHas OJEKTpOHHas OuONIMOTeKa [HAaydHBIE O KypHalbl B
MOJTHOTEKCTOBOM (hopmate cBoOoHOro nocrynal : caidt. — URL: http://cyberleninka.ru.

10. Exunoe okHO mocTyma kK oOpa3oBaTelbHBIM pecypcam : denaepaibHas WHGOpMAaIioH Hast
cucreMa cBOOOJIHOTO JIOCTYNA K MHTErpajJbHOMY KaTajory o0pa3oBaTelIbHbIX HHTEPHET-PECYPCOB U K
AJIEKTPOHHOU OHOIMOTEKE Y4eOHO-METOAMYECKUX MaTepualoB Uil BCEX YpPOBHEH oOpa3oBaHMS:
JIOIKOJIbHOE, o0Iee, cpeaHee MNMpodecCHOHANbHOE, BBICIICE, IOMmoJHHTENbHOE : caiT. — URL:
http//window.edu.ru.

11. ®epepanbHBId LEHTP HWHPOPMALHOHHO-00PA30BATEIFHBIX PECYPCOB [misi  oOImero,
cpenHero  mpogeCCHOHABHOTO,  JOMOJHUTENBHOrO  O0pa30BaHMS; TMOJHOTEKCTOBBIN  pecypc
cBoOomHorO goctymna] : caiit. — URL: http://fcior.edu.ru.

12. Enunas xosiekuus HU(POBBIX 00pa30BaTENbHBIX PECYPCOB [ MpPENojaBaHUs U
M3y4EeHUs] y4eOHBIX AMCUMIUIMH HA4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro M CpeaHero (TOJHOTrO)
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o0rero 00pa3oBaHuUs; MOJHOTEKCTOBBIA pecypc cBoboanoro moctyma] : caiit. — URL: httpi//school-
collection.edu.ru.

6. METOIMYECKHUE YKA3AHUS OBYYAIOIIUMCA 1O OCBOEHUIO
JTUCLHUATLTAHBI

JlucumrinHa HarelneHa Ha (opMHUpPOBaHHE OOIICYYEOHBIX KOMIIETCHIIMM, TaKUX
KaK CIIOCOOHOCTh AEMOHCTpAIMK OOLIEHAYyYHbIX 0a30BbIX 3HAHUI €CTECTBEHHBIX HaYK,
MaTeMaTHUKH, TOHUMAaHUE OCHOBHBIX (PaKTOB, KOHIEMIIMMA, MPUHIIUIIOB U TEOPHUH.

OOyueHune CTyACHTOB OCYIIECTBIIIECTCS MO TPATUIIMOHHON TEXHOJIOTUN (JIEKIIUH,
MPAKTUKN) C BKIIFOYEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKH 3pEHUS UCTOJIB3YEMBIX METOI0B JIEKIIMH MOAPA3AEISIOTCS CIECAYIOLM
oOpazoMm: UH(POPMAUMOHHO-0O0BIICHUTEIbHAS JIEKLHUS, MOBECTBOBATENILHAS, JIEKIUS-
Oecena, mpoOIeMHast JCKIUS U T. .

YcTtHOE — M3OKeHMEe ~— yd4eOHOro  Mmarepuaia Ha  JIGKIMA  JIOJDKHO
KOHCIIEKTUPOBaThCs. CIIyllaTh JEKIUIO HY>KHO YMETh — MOJIJIEPKUBATh CBOE BHUMAHUE,
IIOHATh W 3allOMHUTH YCJBIIMIAHHOE, YJIOBUTH MNay3bl. B mponecce u3JI0KeHus
MPEnoJaBareieM JIEKIIMU CTYAEHT JOJDKEH BBIICHUTh BCE HEMOHATHBIE BOIPOCHI.
3anuceiBaTh COJEpKAHUE JIEKIMM HYXHO 00s3aTelbHO — 3aluCHh I[OMOTaroT
MOJJIEPKUBATH BHUMAHUE, CTIOCOOCTBYIOT TOHUMAHUIO M 3alI0OMUHAHUIO YCJIBIIIIAHHOT O,
NPUBOJIUT 3HAHWE B CHUCTEMY, CIIy)KaT OMOPOH Il mepexoaa K Ooliee Tyl okoMmy
CaMOCTOSITENIbHOMY M3Y4YEHUIO MPEIMETA.

Meronueckne peKOMEHAAUU IO KOHCTIEKTUPOBAHUIO JIEKIUI:

— 3aIKCh 10JDKHA OBITh CUCTEMHOM, IPEJICTABIIATH COO0I COKpAIIEHHBIN BapUAHT
Jeknuu Tpenojasarens. HeoO6xoaumo caymate, 0OJAyMBIBaTh U 3allUCHIBATH
OJHOBPEMEHHO;

— 3amuch BENETCA OYEHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKUMH
BBIPKEHUSIMU;

— HE mpekpam@as Cciaylnarh MOpenojaBaTesisi, HYXHO 3aluCbiBaThb TO, YTO
HeoOXoAuMo ycBouThb. Henb3s 3amuchiBaTh cpa3dy ke BBICKA3aHHYIO MBbICIh
MIPENnoJaBarels, CIEeAYeT €€ MOHATh U MOCJIE TOTO KPAaTKO 3aMCaTh CBOUMHU CIOBaMU
WM CII0OBaMU MpernogaBaTens. BaxHo, 4ToOBI B HEW HE ObLT MOTEPSTH OCHOBHOW CMBICIT
CKa3aHHOT0;

—HMMEHa, 1aThl, Ha3BaHWs, BBIBOJIbI, ONPEIEICHHS 3alIUChIBAIOTCS TOYHO;

—cliefiyeT oOpaTUTh BHUMaHHE Ha OQOpMIICHHE 3amucH JieKuuu. (s kaxaoro
npeaMmera 3aBoAuTCs oOwmas terpaab. OTIMYHBIM OT OCTAIbHOTO IBETA CJIENYET
BBIJICTISITh  OTAENIbHBIE MBICIIM M 3aroJIOBKH, COKpalarh OTAEIbHBIE CIIOBA H
MPENJIOKEHUS, WCIOJIb30BaTh YCJOBHBIE 3HAKM, OYKBBI JIATHHCKOTO M TPEYECKOTO
an(aBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI CTEHOTPahUUECKOTO COKPAILEHUS CJIOB.

[IpakTrueckue 3aHATHS 110 TUCHUILUIMHE «MaremaTrrka» MpoBOISTCS MO CXEME:

— YCTHBIW ONPOC MO TEOPUU B HAYaAJE 3aHATHS;

— paboTa B rpynnax no pa3peueHuto pa3imuHbIX CUTyallui 0 TEME 3aHSTHS;

— PpEnIeHue NPakTUYECKUX 3a7ay;

— WHJIABUAYAIbHBIE 3a1aHUS I TOATOTOBKH K MPAKTUYECKUM 3aHATHUSIM.

Lenb NpakTHUECKOrO 3aHSTUS - HAYYUTh CTYJIEHTOB MIPUMEHSATh TEOPETUUECKUE
3HAHUS MPU PELIECHUHU NPAKTUYECKUX 337a4 HA OCHOBE PEAJbHBIX TAHHBIX.
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Ha npaktryeckux 3aHATHSIX MTPE0OIaIaroT CICAYIONNE METOIbI:

—  BepOambHBIE (TIPEOOIAAAIONIM METOIOM JIOJDKHO OBITh 00 BSICHCHHE);

—  mpakThydeckue (MMCbMEHHbIE 3/1aHUs, TPYNIOBBIC 3a1aHUS U T. I1.).

BaxHpIM 11 CTy/ACGHTA SBIIETCS YMEHHE paIlMOHAIBHO  T0J0HMpaTh
HeoOXoauMyr0 ydeOHyro muTeparypy. OCHOBHBIMH JHTEPaTypPHBIMH HCTOYHUKAMU
SIBJISTFOTCS:

— oubimoTeunsie pouA huamana Kyol'V;

— DJIIEKTpOHHasi OMONIMOTEYHAss cucTeMa «YHHBEpCHUTETCKas OuOIMOoTeKa OH-
JIalH;

— DJIEKTpOHHAs OnbmoTedHast cuctema M3narensctBa «JIauby.

[Touck kHUT B OMOIMOTEKE HEOOXOAWMO HAYMHATH C M3YYCHHUS IMPEAMETHOTO
KaTajiora M CO3JaHus CIHUCKAa KHUT, TTOCOOWH, METOIUYECKHX MaTephalioB IO TeMe
u3ydeHus. [IpocMOTp KHUTM HaYWHACTCS C TUTYJBHOTO JIUCTA, CICAYIOUIETO TOCIe
00510Kk1. Ha HEM OOBIYHO TIOMEIIAIOTCS BCE OCHOBHBIC JIAHHBIEC, XapaKTePU3YIOIINE
KHHTY: Ha3BaHUE, aBTOP, BEIXO/IHBIC JIAHHBIC, JaHHBIC O TIepen3aanuu U T.1. Ha o6opote
TUTYJIBHOTO JHCTAa AAETCsl aHHOTAIMSA, B KOTOPOH yKa3bIBaeTCsl TEMaTHKa BOIIPOCOB,
OCBEIIEHHBIX B KHUTE, OTIPECISICTCS KPYT YHUTATeNe, Ha KOTOPBIA OHA pacCUMTaHa.
bonpioe 3HaueHne wWMeEET MPEANCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHUTATENsA C
JUYHOCTHIO aBTOpA, UCTOpPUEH CO3/JaHUS KHHUTH, PacKpbIBaeT cojepkaHue. [Ipouun
MIPEAKNCIIOBHE W TIOJYYHMB OOIIIEe MPEACTABIICHUE O KHHTE, CJeAyeT OOpaTHThCS K
ornaBieHuto. OraBiIcHHE KHUTH 3HAKOMUT O0O0ydaeMoro ¢  COJEp)KaHHEM |
JOTHYECKOM CTPYKTYpOH KHHTH, IIO3BOJIICT BBIOpaTh HYKHBIM MaTepuall It
u3ydeHus. ['oJ1 U31aHusl KHUTH TO3BOJISCT CYJIMTh O HOBU3HE MaTtepuana. Uem wdare
KHATA W3MaéTCs, TeM OOJIbIIYIO IIEHHOCTh OHA MPEICTaBIIsieT. B KHUTe MOTYT OBITH
NPUMEYaHNs, KOTOPhIE COJEp)KaT pa3U4yHbIE JOTOJHUTENbHbIE cBeAcHus. OHU
MIeYaTaroTCs BHE OCHOBHOTO TEKCTA M PA3BSICHSIOT OTEIbHBIC BOTIPOCHI. [IpeamerHbie
1 ajaBUTHBIC YKa3aTeIIM 3HAYUTEIILHO 00JIerYaroT IOBTOPEHHE U3JI0KEHHOTO B KHHUTE
MaTepuaiga. B KOHIlE KHWTH MOJKET pacriojaraTbCs BCIIOMOTaTelbHBIM Matepuaid. K
HEMY OOBIYHO OTHOCSATCS MHCTPYKIIUU, TPHIOKECHUS, CXEMbI, CUTyallMOHHBIC 3a/1a4H,
BOIIPOCHI JJII CAMOKOHTPOJISI ¥ T. 1. J1is JTydiiero npeacTaBiICHUs U 3aTIOMUHAHUS
MaTepHaia meiaecoo0pa3sHo BECTH 3allMCH W KOHCIICKTHI Pa3IMYHOTO COJEP KaHUs, a
UMEHHO:

— MOMETKH, 3aMeUaHusl, BbIJICJICHNE TJIABHOTO;

— IIJIaH, T€3UCHI, BBIMUCKH, ITUTATHI;

— KOHCTIEKT, paboyasi 3anuch, pedepar, J0KIaI, JSKIHsI 1 T.1.

YuraTh ydeOHUK HEOOXOIMMO BAYMYMBO, BHUMATEILHO, HE MPOIYCKas TEKCTa,
CTapasCh TOHITh KaXIyl (pasy, OJTHOBpPEMEHHO pa3Oupas NPUMEPHI, CXEMBI,
TaOJMIBI, PUCYHKH, TpUBEAEHHBbIE B yueOHHMKEe. OIHUM U3 BaXHEHUIIUX CPEACTB,
CITOCOOCTBYIOIINX 3aKPCIUICHUIO 3HAHWM, SBIISCTCS KparTKas 3alicCh MPOYHUTAHHOTO
MaTepuaiga — COCTaBJICHHE KOHCTIeKTa. KOHCIEKT — 3TO KpaTKoe CBSA3HOE M3JI0KECHUE
COJIep>KaHusl TeMbl, yueOHHKa WM €0 4acTd, 6€3 MoApOOHOCTEH M BTOPOCTEICHHBIX
neraned. Ilo CcBoeW CTpyKType H© IOCJIEAOBATEIBbHOCTA KOHCHEKT JOJDKEH
COOTBETCTBOBATH IIaHy yuyeOHHUKa. [103TOMy BakHO CHaJaia COCTaBHTH IUIaH, a TOTOM
nUcaTh KOHCTEKT B BHJE OTBETa Ha BOIMPOCHI IUiaHa. Ecimm yueOHWK pa3fenéH Ha
HEeOOJIbIINE 03arjaBIeHHBIC YaCTH, TO 3aroJIOBKM MOXHO paccMaTrpuBaTh Kak MyHKTHI
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IJIaHA, a U3 TEKCTa KaXKJI0W YaCTH CJEAYET 3alUCaTh T€ MbICJIU, KOTOPBIE PACKPHIBAIOT
CMBICT 3arojioBka. TpeOoBaHMs K KOHCTIEKTY:

— KpaTKOCTb, CXKATOCTb, 1IEJIECO00PA3HOCTh KAXKIOT0 3alKUCHhIBAEMOI0 CJIOBA;

— COJIEpPKATENIbHOCTh 3alMCH- 3aIIUChIBAEMbIE MBICIH CJEyeT (GOpMYIUPOBATh
KpaTko, HO 0e3 ymepOa mia cmbicia. OObEM KOHCIEKTa, KaK MPaBWIJIO, MEHBIIE
M3y4aeMoro Ttekcta B 7-15 pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK M CJIOXHBIM IO CTPYKTYpE — 3TO
3aBUCHUT OT COJIEPKAHUSI KHUTY U LENHU €€ U3yUECHUS.

Metoaudeckue peKOMEHAAINH 110 KOHCTIEKTUPOBAHHIO:

— MPEeXJAEC YeM HauaTh COCTAaBJISATh KOHCMEKT, HY’)KHO O3HAaKOMHTBHCSI C KHUTOM,
MPOYMUTATh €€ CHavasia 10 KOHIA, IOHATh IPOYUTAHHOE;

— Ha 00JI0KKE TETPau 3alMChIBAIOTCS HA3BaHUE KOHCIIEKTUPYEMOW KHUTY U UM
aBTOPA, COCTABIISIETCA TUIAaH KOHCTIEKTUPYEMOTO TECTa;

— 3alMCH JIy4llle JAeNaTh MPU MPOYTEHUH HE OJHOTO-ABYX ab3alleB, a ILenoro
naparpada Wi IJaBbl;

— KOHCIIEKTUPOBAHUE BENETCS HE C LIETbI0 UMETh ONPEACIEHHBIN 3aMUCH, a JJIs
0oJiee TIOJIHOTO OBJAJICHUSI COJEP)KAaHHUEM H3y4aeMOTO TEKCTa, MO3TOMY B 3amHCIX
OTMEYaeTcsi M BbIJEISIETCS BCE TO HOBOE, MHTEPECHOE M HY)XHOE, YTO OCOOEHHO
MIPUBJIEKIIO BHUMAaHHUE;

— TIOCJIE TOr0, KAaK CJelaHa 3aluch COJAEprkaHus mnaparpada, riaBbl, CIELYyeT
nepeunTaTh €€, 3aTeM CHOBa 0OpaThCsl K TEKCTY M MPOBEPUTH C€0s1, MPaBUIHHO JIU
U3JI0KEHO COJIepIKaHUE.

TexHuka KOHCIEKTUPOBAHUSA

— KOHCIIEKTHPYS KHUTY OOJIbIIOro 00bEMa, 3amuch CJedyeT BEeCTH B 0OIiei
TETpaju;

— Ha KaXKJI0M CTPaHUIIC CJIEBA OCTABJISIOT MOJIA MIMPUHOM 25-30 MM 17151 3anKcu
KOPOTKHUX MOJ13ar0JIOBKOB, KPATKUX 3aMEUYaHUl, BOTIPOCOB;

— KaXJ1asi CTaHULIA TETpaIi HyMEpYeTCs;

— JIJIS1 IOBBIIIEHUS] YUTAEMOCTH 3aITUCH OCTABJISIIOT MHTEPBAJIBI MEXKAY CTPOKAMH,
a03a1aMu, HOBYIO MBICJIb HAUHUHAIOT C «KPACHO» CTPOKH;

— OpU KOHCHEKTUPOBAHHM IIMPOKO HCIOJB3YIOT pa3jMuYHbIE COKPALICHUSA U
YCIIOBHBIE 3HaKH, HO HE B yIIEpO CMBICIY 3alMCcaHHOTO. PekoMmeHayeTcs: mpuMeHsTh
o01IeynoTpeONTEeIbHBIE COKpAIeH!s, HampuMep: M.0. — MOXeT ObITh; TOC. —
roCcyJ1apCTBEHHBIN; 1.0. — JOJDKHO OBITH U T.1.

— HE CJeQyeT COKpauarb HMMEHa U Ha3BaHMs, KpPOME OYEHb YacTo
MOBTOPSOILUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXAaHWYECKOTO TEpPENUChIBaHUA TEKCTa 0e3
MPOJAYMBIBAHUS €T0 COAEPKAHUS U CMBICIIOBOTO aHAIM3a.

CamocrosTenbHas paboTa CTYACHTOB SBJSETCA BakHeHien Gopmoit yueOHO -
MO3HaBaTeIbHOTO Nporecca. OCHOBHAS 1ENb CaMOCTOSITEbHOM paboThl CTYACHTA MPU
W3YYEHUH JUCLUIUIMHBI — 3aKpPENuTh TEOPETHUYECKUE 3HAHUS, TMOJYUYCHHBIE B XOJI
JIEKIIMOHHBIX 3aHATUH, a Takke c(HOpPMHUpPOBATh MPAKTUUECKUE HABBIKM MOJATOTOBKH B
obsactu Marematuku. CamocTosiTellbHas paboTa CTyJAEHTa B MPOLIECCE OCBOCHUS
JTUCHUIUIMHBI «MaTeMaTruKa» BKITIOYaET:

— M3Y4YE€HHE OCHOBHOMW M JOTOJHUTEIBHOMN JIUTEPATYPHI 110 KYPCY;
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— paboTy ¢ 3IEKTPOHHBIMU Y4EOHBIMU peCypCamu;

— U3Yy4YEHHE MATEPUATIOB NIEPUOINYECKON TIeUaTH, UHTEPHET PECYPCOB;

— NOATOTOBKY K TECTUPOBAHUIO;

— WHAUBUIYaTbHbIC U TPYIIOBbIE KOHCYIbTAIIMH 110 HAMOO0JIEE CI0KHBIM
BOIIPOCAM.

Ha camocrosiTenbHyto padboOTy CTyneHTOB OTBOAUTCA 117 wacoB ydeOHOro
Bpemenu. Havanom opranuzanuu 1000 caMOCTOSATENBHONU PaOOThI TOJKHO OBIThH
MIPHUBHUTHE HABBIKOB U YMEHHUI TPaMOTHOM pabOThI ¢ y4eOHOM M HAYIHOM JTUTEpPaTypOH.
DTOT mpouecc, B NEPBYID OUYEpEeb, CBA3aH C HAXOXKJACHHEM HEOOXOJAUMOM s
YCHEIIHOTO OBIaJeHUs yUeOHbIM MarepuajaoM Jureparypoid. CTylAeHT N0JDKEH YMETh
M0JIb30BaThCsl OHIAMU OUOIMOTEK U CIIPABOYHO-0MOIMOTpadhuuecKUMH U3 JaHUSMHU.
CtyneHTbl [Jii TIOJIHOIEHHOTO OCBOEHHS YYEOHOTO0 Kypca IOJDKHBI COCTaBIISThH
KOHCTMEKTHI KaK MpH MPOCTYIIUBAHUU €r0 TEOPETUUECKOM (JIEKIIMOHHOM) YacTH, Tak U
IpU TOJATOTOBKE K MPAKTUUECKUM (CEMHHAPCKUM) 3aHsATusAM. JKenatenbHO, YTOOBI
KOHCIHEKTHI JIEKIIUI M CEMUHAPOB 3alIMCHIBAJINCH B JIOTUUECKOM MOCIIEN0BATEIbHOCTH
M3y4YEHUS Kypca U COJIEpKaIUCh B OAHOW TeTpaau. BeneHue KOHCHEKTa SBISIETCS
HEOOXOAUMBIM BUIOM yueOHOH AesTenbHOCTH. [I0CKOIbKY KOHCIIEKT:

— B IOJHOM 00bEME OLIEHUBAETCS KaK Pa3HOBUIHOCTh MMChMEHHOT'O OTBETA Ha
M3y4aeMbl€ BOMPOCHI;

— CIIyKUT 0a30H Il yCTHOTO OTBETa Ha CEMUHApE M0 OJHOMY M3 BOIIPOCOB
paccMaTpuBaeMOro IJiaHa;

— CBEACHMS M3 KOHCIEKTa MOTYT BBICTYNaTh B KAuyeCTBE HCTOYHHKA
JOTIOJIHEHUH K OTBETaM JIPYTUX CTYAEHTOB.

Opranu3zanusi TEKyLEro KOHTPOJIsI 3HAHWM, YMEHUI M HaBBIKOB OOy4YaroIIuXcs
OCYILECTBIISIETCA ITyTEM TECTUPOBAHUS.

@OpMOil UTOTOBOTO KOHTPOJISI ABJSIETCA 3K3aMEH. JK3aMEH COCTOUT M3 JIBYX
TEOPETUYECKUX BOIIPOCOB.

7. OHEHOYHBIE CPEICTBA JJisA KOHTPOJA YCIIEBAEMOCTH

7.1. Iacnopt ¢oHAA OLIEHOUYHBIX CPEICTB

Ne KoHTpompyemsie pa3zneinsl (TeMBbl) TUCIUIDTHEL HanMmeHOBaHHE OIICHOYHOTO
/11 cpezcTBa
1| Paznen 1. AJIT EBPA Pedepar, nmpakt. padoTta, TecT
2| Pazgexn 2. OCHOBbBI TPUT'OHOMETPUN Pedepar, mpakrt. paboTta, TecT
3| Paznen 3. OYHKI[MA X CBOMCTBA U I'PA®UKUA Pedepar, nmpakt. paborta, TecT
4| Pasznen 4. HAYAJIA MATEMATUYECKOI' O AHAJIM3A Pedepar, mpakt. padorta, Tect
5| Pasmea 5. YPABHEHMS W HEPABEHCTBA Pedepar, nmpakt. padoTta, TecT
6| Pasnea 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI Pedepart, nmpakr. padoTta, Tect
BEPOSTHOCTEU
7| Paszgea 7. TEOMETPUA Pedepar, mpaxr. paboTta, TecT

7.2 Kputepuu OueHKH

3HaHusg CTYACHTOB Ha IIPAKTHUYCCKUX 3aHATHAX OINCHUBAKOTCA OTMCTKaMHU
«OTIIMIHO», «XOpOo1I0», KyAOBJICTBOPUTCIIbHO» U «HCYITOBJICTBOPUTCIILHO ».

26



OrneHKka «OTJIIMYHO» BBICTABISIETCSA, KOTJA CTYJIEHb IOKa3bIBaeT TIIyOOKOE
BCECTOPOHHEE 3HAHHWE pa3jiela AUCUUIUIMHBI, OO0s3aTeNbHOM W JOTOJHUTEIHHOMN
JIMTEPATYPBI, apTYMEHTUPOBAHO W JIOTUYECKU CTPOMHO H3JIAraeT Marepuay, MOXKET
MIPUMEHSTh 3HAHUA JJISI aHAIN3a KOHKPETHBIX CUTYallHA.

OlLleHKa «XOpOIO» CTAaBUTCS TPU TBEPABIX 3HAHUSAX pazjesa JUCUUILUIMHBI,
00s13aTeIbHON  JIMTEpaTyphl, 3HAKOMCTBE C JIOTIOJIHUTEIHHOW  JIUTEpPaTypOH,
apryMEHTUPOBAHHOM H3JIO)KEHUU MaTepuasa, YMEHUU IPUMEHUTDh 3HAHU JJIs aHAIU3a
KOHKPETHBIX CUTYaIIH.

OlLeHKa «yJOBJIETBOPUTENBHO» CTABUTCS, KOTAA CTYACHT B OCHOBHOM 3HAET
pa3zen AUCIUIUIMHBI, MOKET NPAKTUYECKA NPUMEHUTh CBOU 3HAHMUSL.

OneHKka «HEYIOBJIETBOPUTENBHO» CTAaBUTCS, KOrJa CTYIAEHT HE OCBOMWII
OCHOBHOTO COJIEpKaHUsl MPEIMETA U CJIa00 3HACT U3y4aeMblil pa3 e AUCIUILIUHBI.

Kontponr u olleHKa pe3ylnbTaToOB OCBOCHHS YYCOHOW AUCIUTUIMHBI
OCYIIECTBISIETCS MPENOABATEIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUN U
na0opaTtopHbIX padoOT, TECTUPOBAHUS, a TAKXKE BBIMOJIHEHUS OOyJarOIMMUCS
VMHJINBUIYaIbHBIX 33/IaHUH, IPOEKTOB, UCCJIECTOBAHUN.

Pe3yabTaTel 00ydeHusi (OCBOEHHbIE YMEHHsI, YCBOEHHbIE ®opMbI U METOABI KOHTPOJISI M OLEHKH
3HAHUS) pe3yJIbTaTOB 00y4eHus!

YMeTb:

BBIUHCIATh 3HadeHHe (YHKOMW 1O 3aJaHHOMY 3HadeHHI0 | TeKymuid KOHTpOJb B popme:

apTYMEHTa IIPH Pa3MYHBIX CrIoco0ax 3amanns (yHKINY, - ppOoHTANBHEIHA ompoc

OTIpeIeNsITh ~ OCHOBHBIE  CBOMCTBA  YHCIOBBIX  (YHKOWH, | - HHAMBHIYAIBHBIH yCTHBIH OTIPOC
WUTIOCTPUPOBATh WX Ha rpadukax; - MMCHMEHHBIA KOHTPOJb (TECTHI MO
CTpOWUTH TpadUKN W3YUCHHBIX (YHKIUH, WITOCTPUPOBATH MO | TEOPETHIECKOMY MaTepHAy)

rpad UKy CBONCTBA 3JIEMEHTAPHBIX ()yHKIIHI; -IIpaKTH4YecKast pabora

WCIOJIb30BaTh MOHATHE (YHKIMH [J1 ONUCAaHUs U aHalu3a
RARUCUMOCTEN RETAYUH"

HaXOJWMTh TPOM3BOJHBIC JIEMEHTAPHBIX ()yHKIIUIH; Texymuii KOHTPOJIb B hopMme:

UCTIOJIB30BaTh MPOU3BOJHYIO I M3YYCHHS CBOWCTB (DYHKUIUH M | - GPOHTAIBHBIN ONpoC

MOCTPOCHHUS IpaUKOB; - MHJMBUIY AIbHBIA YCTHBIA OMPOC

MPUMEHATh TPOU3BOJHYIO U1 TIPOBEJCHUS TNPUOIMKEHHBIX | - TTUCHM CHHBIH KOHTPOJTb (TecTsr 1o
BBIUUCIICHUH, pemaTs 3aJadil NPHUKIAJHOTO Xapakrepa Ha | TEOPETHIECKOMY MaTepHay)

HaXOXJACHWE HAaWOOJBIIEr0 W HAUMEHBIIETO 3HAUCHHUS; - IpakTHYeckas paboTa

BBIYUCJEITH B HpOC'IefIIHPIX CllydasaXx IUiomamm ¢ 00BEMBI C
HCII0JIb30BAHUEM OIIPECACIICHHOTO MHTETPAJIA;

pemath paluoOHANbHBIE, TOKa3aTeNbHBIE, JorapudMudeckue, | Tekymuil KOHTPOIb B GopMme:
TPUTOHOMETPUYECKUEC YPABHEHUsI, CBOJSIIHECS K JIMHCHWHBIM U | - GPOHTAIBHBIA OMPOC

KBaJ]paTHBIM, A TAKOKE aHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI; - MHMBUYaJIbHBIA YCTHBIN OIIPOC
UCTIONB30BaTh TpadUUEeCKUii METOJ pEImeHHs YPaBHCHMI W | - MHCHMEHHBIH KOHTPOJb (TECTHI MO
HEPaBEHCTB; TEOPETHIECKOMY MaTepHaIy)
n300paxkaTh Ha KOOPJAWHATHON MIOCKOCTH pELICHUS YpaBHEHHUH, | - mpakTHdeckas paboTa

HEPAaBEHCTB U CUCTEM C JIBYMs HEU3BECTHBIMU;
COCTAaBJLITh U PElIaTh YPAaBHEHHS U HEPABEHCTBA, CB3bIBAIOLIUC
HEWM3BECTHBIC BEJIIMYMHBI B TEKCTOBBIX (B TOM YHCJIE TPUKIIAIHBIX)

3ajadax
pemats mpocTelimme  KOMOHMHAaTOpHBIE  3aJauyd  METoJOM | TeKyluil KOHTpoJb B popme:
nepedopa, a Takke C UCIOJIb30BaHUEM M3BECTHBIX (HOPMYIL; - GpOHTANBHBIN OMPOC

BBIUHCIATH B TMPOCTEHIINX CIydyasx BEpPOSTHOCTH COOBITHH Ha | - HHAMBUAYAJIBHBIA YCTHBIA OMpPOC
OCHOBE I0JICUeTa YHUCIIA UCXOJ0B; - MUCHMEHHBIH KOHTPOIb (TECTHI MO

TEOPETHYECKOMY MaTepHAIy )
- mpakTHYeckas padoTa
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pacmo3HaBaTh Ha YepTeXax M MOJCSIX MNPOCTPAHCTBEHHbIE
(hOpMBI; COOTHOCHUTh TpEXMEPHBIE OOBEKTHl C WX ONUCAHHIMH,
N300 paKEHUSIMU;

ONMUCBIBATE B3aWMMHOE€ PAaCIOJIOXKCHUC TPAMBIX U IJIOCKOCTEN B
MPOCTPAHCTBE, AP2YMEHMUPOBAMb C8OU CYHCOeHUss 00 Imom
pacnonosxcenuu,

aHAJIU3UPOBATh B IPOCTEHUINNX CIIydasX B3AUMHOE PacCIOJIOKEHHUE
00BEKTOB B IPOCTPAHCTBE;

n300paxkaTh OCHOBHBIE MHOTOTPAaHHMKH U KpyIJbIe Tea;
BBIIIOJIHATE YEPTECIKU MO YCJIOBUAM 3a1a41;

cmpoums npocmeliuue cevenus Kyoa, npusmbl, NUPAMuobl;
peliaTe IIaHUMETPUYSCKHE M MPOCTEHIINE CTEPEOMETPUUCCKUE
3aJaud Ha HAXOXKACHHE T'COMCTPHYCCKHX BEIUYHH (IVIMH, YIIIOB,
miomanei, o0beMoB);

UCTOJB30BaTh  IPU  PCUICHHH  CTEPCOMETPUYCCKUX
TUTAHAM €TPUYECKUE (haKTBI U METOIpI;

MPOBOJNTh OKA3aTeJIbHBIC PACCYXKICHHUS B XOJ¢ PELICHHUS 33724,

3a1a4

Texymmuii KOHTPOIB B popme:

- ppoHTANBHEIHA OIpoc

- UHMBUYaJIbHBIA YCTHBINA OIIPOC
- MICHMEHHBIH KOHTPOJb (TECTHI HO
TEOPETHIECKOMY MaTepHaly)

- mpakTH4Yeckas paboTa

3HaTh:

- OCHOBHBIC (DYHKIIUH, UX Tpa( KU U CBOICTBA;

Texyuuit KOHTPOJb B hopme:

- (pOHTANBHEI OIpoc

- UHIMBUIyaJIbHBIH YCTHBIH onpoc
- TUCbMEHHBIA KOHTPOJIb (TECTHI)

- mpakTH4Yeckas pabora

- IPUHIMUITEI Hadan ¢ GepeHInaIb-HOT0 W HHTETPAIFHOTO
HACYHCIICHHMN;

Texymuii KOHTPOJIL B hopMme:

- ppoHTANBHEIHA OIpoc

- UHMBUYaJIbHBIA YCTHBIN OIIPOC
- TMCbMEHHBIN KOHTPOJIb (TECTHI)

- mhaxTuueckaga nahoTta

- pa3JIMYHBIC IIPOLUECCHI, ITOKa3aTb YHUBCPCAJIbHOCTb
MAaTCMAaTUYCCKNX MECTOOOB;

Texymmiit KOHTPOJb B hopme:

- poHTaNBHEIH OMpOC

- UHIMBUYaJIbHBIA YCTHBIN OIIPOC
- MMCHMEHHBIH KOHTPOJb (TECTHI)

- IpakTHYeckas paboTa

- TaIlbl PEIICHHs MPUKIAJHBIX 33J]a4 CPEICTBAMU MaTCMAaTHKH;

Texyuuii KOHTpOJb B hopme:

- GpOHTANBHBIN OMIPOC

- UHJAMBUYyaJbHbI yCTHBIN ONpOC
- TUCbMEHHBIA KOHTPOJIb (TECTHI)

- mpakTHyeckas pabota

- OTIpeieTIeHNE Tpeieia 1 OCHOBHBIE CBOWCTBA;

Texymuii KOHTPOJIb B hopMme:

- ppOHTANBHEIH OIpoc

- MHMBUYaJIbHBIA YCTHBIN OIIPOC
- TMCbMEHHBIN KOHTPOJIb (TECTBHI)

- mpakTH4Yeckas paboTa

- AJITOPUTMBI pCIICHUA TPUTOHOMCTPUICCKUX, ITOKA3aTCJIbHBIX,
J'[Ol“apI/I(bMI/I‘-ICCKI/IX ypaBHeHHﬁ 1 HCPABCHCTB,

Texymuiit KOHTPOJb B hopMme:

- ppoHTANBHEIA Ompoc

- MHMBUYaJIbHBIA YCTHBIN OIIPOC
- IMCbMEHHBIN KOHTPOJIb (TECTHI)

- MpaKTH4YecKas pabora

- ¢ pepeHIMaNbHBIC yPaBHEHHS IEPBOTO U BTOPOTO MOPSAIKA,;

Texymuii KOHTPOJIL B hopMme:

- (pOHTANBHEIHA ompoc

- MHIUBUIYaJIbHBIA YCTHBIHA OIIPOC
- TUCbMEHHBIN KOHTPOJIb (TECTHI)

- MpaKTH4YecKast paboTa

- OCHOBHBIC ITIOHATHA KOM6I/IHaT0pl/IKI/I;

Texyumii KOHTpOJb B hopMme:

- (pOHTANBHEI Ompoc

- HHIUBUAY AJIbHBIN YCTHBIN Ompoc
- TUCbMEHHBIA KOHTPOJIb (TECTHI)

- InaKTHYeckas naboTa
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7.3 OueHo4YHbIe CpeCTBA /51 MIPOBeAeHUS TeKyllel aTTecTaluu

Pedepar. Ilpoaykr camocTOsITeNbHONW paOOTHl CTYAEHTa, MPEACTABIAIOMUA COOOM
KpaTKoe W3JI0KEHUE B MUCHbMEHHOM BUJE TMOJIyYEHHBIX PE3yJbTaTOB TEOPETUUECKOTO aHAIM3a
omnpeJieJIeHHOM HayyHOH (y4eOHO-uCClieoBaTeNIbCKOM) TeMBbl, Tie aBTOP PAaCKpbhIBaET CYTh
uccielyeMoi TpoOeMbl, MPUBOJMT pPA3JIMYHbIE TOYKH 3pEHUA, a Takke COOCTBEHHbIE
B3TJISIBI HA HEe.

TpeOGoBanusi K HanMcaHUIO pedepara

Pepepar mo pmanHOMYy Kypcy SBiIA€TCS OJHMM M3  METOJOB  OpraHM3aliu
CaMOCTOSITEJIbHOW PabOTHI CTYJIEHTOB.

Tembl pedepaToB SBIAIOTCS AONOJHUTENIBLHBIM MaTe€puajoM JJisl W3y4YEHHWE JaHHOW
TUCTMIINHBL Pedepar oneHrBacTCS B OJMH OaUT B OIICHKE MTOTO dK3aMeHa

Pedepar nomkeH OBITH IOATOTOBIIEH COTJIACHO TeMeE, MPE/JIOKEHHO W TPEe 0/ jaBaTeIeM.

JlomyckaeTcsl CaMOCTOSITENIbHBIA BBIOOp TeMbl pedepara, HO MO COTJIACOBAHUIO C
npenogaBaresieM.

Jns  wamicanust  pedepara  CTyJE@HT  CaMOCTOSATENHHO  MOJAOHMPACT  WCTOYHUKH
uHbpOpMaIMM 1O BBIOpaHHOW TeMe (JuTeparypa ydeOHas, TepUOIMYECKass W HHTEPHET-
pecypcehl)

O6bem pedepara — e menee 10 ctpanmy dopmara A 4.

Pedepar nomkeH mMeTh (TUTYIBHBIA JIHCT, COJEP)KaHKE, TEKCT JOJDKCH OBITh pa3OuT Ha
pa3zienbl, COTIACHO COJEpPXKaHUsI, 3aKII0UEHHUE, CIIUCOK JIMTEpaTyphl HE MEHEe 5 NCTOUYHHKOB)

OO6cyxnenne TeM pedepaTtoB NMPOBOAUTCS HA TEX MPAKTHYECKHUX 3aHATHAX, MO KOTOPHIM
OHU pacmpelieNieHbl. JTO SIBIAETCS 00s3arenbHbIM TpeOoBaHMeM. B ciiyyae He mpecTaBieHUs
pedepara corilacHO yCTaHOBJICHHOTO Tpadrka (0€3 yBaXWUTEIHHOW MPUYMHBI), CTYIASHT OO0s3aH
MOJTOTOBUTHh HOBBIN pedepar.

Nudopmaimss mo pedepary He mospkHa mpeBbinare 10 MuHyT. BhicTymaronmii qoJpKeH
MOJTOTOBUTH KPAaTKWE BBHIBOJBI M0 TeMe pedepara JJisi KOHCTIEKTUPOBAHUSI CTYICHTOB.

Cnava pedepara npernogaBaresito 00si3aTesbHa.

Tect. CuctemMa cTaHIAPTH3UPOBAHHBIX 3a/IaHMH, TO3BOJMIIONIAS  ABTOMATU3HUPOBATH
MPOTICIYPY M3MEPEHHS YPOBHSA 3HAHWH W YMEHHH OOydYaromerocs.

[IpumepHble TECTOBBIEC 3aTaHUS
1. ®yskups F3x2+5x-7 HA3bIBACTCA:

1. -nuHeiHas;

2. -TIOCTOSIHHAS,

3. -KBajjpaTHyHas;

4. -mpsiMasi TPOTIOPIIMO HAJIb HOCTb.

2. Ecmu mast mo6oro X y obmactu onpenencuust Gyakimu o f(-X)=f(X), To dynximps
Ha3bIBACTCS:

1. -HeueTHas;

2. -4eTHasi,

3. -TIepuoINIECKasi;

4. -MOHOTOHHAs.

3. OyHKIMs y=a" Ha3hIBAECTCS:

1. -crTereHHO;

2. -TIOKa3aTeJILHOM;

3. -norapupmMuyuecKou;

4. -KBapaTU4HO M.
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4. Paznen reometpun. B KoTOpoM m3ydaroTcsi CBOMCTBa (PUryp B MPOCTPAHCTBE HA3BIBACTCS:
1. -mwaHumerpus;
2. -CTepeoMeTpHs;
3. -aHanMTHYEecKas TeoMeTpus;
4. -eBKJIINAOBA T€OMETPHS.

7.4 OueHoYHbIE CPeACTBA 1JIsl IPOBEJICHUS MPOMEKYTOYHOM aTTecTAluN

7.3.1 Bonipochl 1Jisl IPOBe/IeHUA 3a4eTa
He mpenycmotpen

7.3.2 Bonipochl /11 IPOBeAeHUs IK3aMeHa

Lenble u palpioHaNbHBIE YHCTIA.

[leprieHnuKyIsipHbIE TMPSIMBIE B MPOCTPAHCTBE.
ApupMeTnueckuil KOpeHb HaTypaJbHOU CTETCHU.
[MapannensHble TpsMble, TEPICHANKYISIPHBIE K TNIOCKOCTH.
CreneHb C palFioHaNbHBIM U JCHCTBUTEIILHBIM TOKa3aTelIeM.
[Ipm3Hak nepHNeHAUKYJIAPHOCTU INPSIMOM M INIOCKOCTH.
Crenennast (QyHKIUs, €€ CBOWMCTBA U rpaduk.

Teopema o NpsAMO#, NEPNEHAUKYISIPHON K IIOCKOCTH.
Bzanmuo oOparHeie (QyHKIMU.

10 PaccTosiHre OT TOUKH A0 IUIOCKOCTH.
11.PaBHOCWIbHBIE ypaBHEHUsS U HEPaBEHCTBA.

12. Teopema 0 TpexX NEpreHANKYJISpax.

13. Uppaimio Halb Hble  ypaBHEHUSI.

14. Yron Mexay npsiMON U IUNIOCKOCTHIO.
15.Tloka3arenpHast (QyHKIMS, €€ CBOHCTBA M rpaduk.

16. JIByrpaHHblii yro.

17.Tloka3arebHble ypaBHEHUS .

18.1Ipu3Hak MePHCHANKYJIIPHOCTH ABYX IUIOCKOCTEM.
19.Tloka3arebHBIE HEPaBEHCTBA.

20.IIpsMoyroybHbIi napaiiesne numne/.

21.CucteMa TIOKa3aTeJIbHBIX YPaBHCHHI W HEPABEHCTB.
22.PanuanHas mepa yria.

23. Jlorapudmsl.

24.T1oBOPOT TOUYKM BOKPYT Haujla KOOPJIMHAT.
25.CaoiicTBa JIOTapUPMOB.

26.Onpenenenie CHHyca, KOCHHYCa M TaHT€HCa YIJia.
27.]lecaTuduHbIE U HATypajbHbIE JOTapU(MBIL.

28.3Haku cHHyca, KOCHHYCa M TaHT€HCA.
29.Jlorapudpmrieckas ¢GyHKIMS, €€ CBOWCTBA U rpaduK.
30.3aBuUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM W TaHT€HCOM OJHOTO W TOTO e YTJa.
31.Jlorapupmudeckue ypaBHEHUS .

32. TpuroHOMETpUIECKHE TOXKICCTBA.
33.Jlorapudpmudeckre HepaBeHCTBA.

34.CuHyc, KOCUHYC W TAaHT€HC YIJIOB 0L U - O
35.1Ipenmet crepeoMeTpu. AKCHOMBI CTEPEOMETPHUH.
36. DopmyIbl CIOKEHUS.

CoNoUR~WNE
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37.HexoTophele CIEACTBUS M3 aKCHOM.

38.CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yrJia.
39.TlapaiebHBIC TPSIMBIE B TIPOCTPAHCTBE.

40.CuHyc, KOCHHYC W TaHT€HC TOJIOBUHHOTO YTJia.
41.TlapanneabHOCTh TPeX NPSIMBIX.

42.Dopmynbl NpUBeACHIS.

43.TlapanneabHOCTh MPSAMOM U IWIOCKOCTH.

44.CymMma U pa3HOCTh cuHYcOB. CyMMa M pa3HOCTb KOCHHYCOB.
45, CkpemmBaromuyecs mpsMbie.

46.YpaBHeHHE COS X = Q.

47.YpaBHeHHe sin X = q.

48.00parHple TpUrOHOMETpUYECKHE (YHKIHH.

49.VYT1IIbl ¢ COHANPABJIC HHBIMU CTOPOHAMM.

50. YpaBHenre tg x = a.

51.VYroa mexny npsMbIMHu.

52.006mnacTh onpeneneHsT ¥ MHOXECTBO 3HAYCHUHA TPHUTOHOMETPUUECKUX (DYHKIH.
53.TlapainenbHble TWIOCKOCTH.

54.YeTHOCTh, HEUETHOCTh, TICPHUOIMIHOCTh TPHUTOHOMETPHUICCKUX (DYHKITHIL
55.CBOICTBO MapayuiesibHbIX IUIOCKOCTEH.

56.CBoiicTBa (yHKIMU Y = COS X U €€ TpaduK.

57. Tetpasap.

58.CaoiicTBa pyHKIMU Yy = sin X U €€ Trpaduk.

59. TMapanenenumne .

60. CoiicTBa GyHKIMHU Yy = tg X U ee rpaduK.

7.4.3 llpumepsl 3a1a4 Ha 3a4eT/IK3aMeH
Ynpocture: ﬁ@-@%%ﬁ)_
Bbrmucurs: V125 # 0.027,
Pemmre ypaBHenusi: a)COS X :%; 6)‘»’5 tgx-1=0.
Haiinure 3nauenve sbipaxeHmi: 100354 + |093% :
+[5, 4735

4125

Berauciurs: 0,3 *ﬁﬁ*ﬁg*ﬁﬁ-o,l.

Ynpocture:

b
Haiinure 3nauenue BeipaxkeHus: 100,7. .ecau log, b=3.
Pemmre ypaBHenwsi: a)sin X =1;0)tg x+3=0.
Vpocrure: V27a*3/3a%,

10. Berapcimrs: 5/ (—3)2 * 2V8+9
11.Haiinure 3Hauenue BeipaxeHwst: l0gs 5 + 10957 .
12.Pemmre ypasuenus: a)tg X =3 ;0)2sin x-1=0.
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8. AOMMOJHUTEJIbHOE OBECIHEYEHUE AUCHUIIJIMHbI
Ipunoxkenue 1. Kparknii KOHCHEKT JeKIMOHHBIX 3aHATHI
JIEKIIA Ne 32
Tema: KIIACCUOUKAIIMS CIIYYAWHBIX COBbITUN. KIIACCUYECKOE OIIPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOSTHOCTH COBBITUS, HEIIOCPEJICTBEH-
HbIN IO CYET BEPOSITHOCTH. TIPUMEPI.

Pesynbrar, ucxon wucmbiTaHus HazbiBaeTcsi cOObITHEM. COOBITWSIMU SIBJISIOTCS: BbINA/ICHUE
repba wiM 1MQpsl, MONaJaHMe B I[IeJb WIM NPOMaX, MOSIBICHHE TOTO WIM MHOTO YHCIAa OYKOB
Ha OpOIIEHHOW WMrpasbHOM KOCTH. JJi1 0003HAa4eHHsT COOBITHI MCTIONB3YIOTCS OOJIbIITNE OYKBBI
naruHcKoro andasura: A, B, C u 1.1.

Ecimm mpu KaXmoM WCTIBITaHWMM, TIPA KOTOPOM TIPOHUCXOIHWT COOBITHE A, TMPOUCXOIUT H
coOwiTHe B, TO roBOpAT, uTO A BieueT 3a co0oi coObiTie B (BxoauT B B, sBiIsIeTCST 4acTHBIM
ciyyaeM, BapuantoM B) wim B Brmouaer coObithe A, u 0603navaror A B.

JIBa coOBITHS HA3bIBAIOTCS COBMECTHMBIMHU, €CJIM TOSBJIEHHE OJHOTO W3 HHMX HE HUCKIIOYAeT
TIOSIBJIEHHE JIPYTOTO B OJTHOM U TOM JK€ UCTIHITAHHH.

2 coObITUA HA3bIBAIOTCST HECOBMECTHUMBIMH, €CIIM TMOSIBJICHHE OJIHOTO W3 HUX HCKIIOYaeT
TMIOSIBJIEHHE JIPYTOTO B OJTHOM U TOM K€ UCTIHITAHHH.

HecoBmectumocTs Goliee uemM OBYX COOBITHI B JAaHHOM HCIIBITAHWM O3HAYaeT MX MOIMAPHYIO
HECOBMECTHUMOCT.

JlBa coObitus A u B Ha3piBalOTCS MPOTHBOIOJOKHBIMM, €CIIM B JIAHHOM WCTIBITAHUM OHU
HECOBMECTUMBI W OJHO M3 HHUX 00s3arenbHO mnpoucxoautr. CoObITHE, MPOTUBOTIOIOKHOE
cobbITHio A, 0603Haua0T A .

CoOpiTHEe Ha3bIBAaeTCS JOCTOBEpPHbIM (00O03Hauaem €2), €Cid B JIaHHOM WKCIIBITAHUA OHO
SBJIICTCS €JMHCTBEHHO BO3MOXXHBIM €TO FKCXOJOM, W HEBO3MOXHBIM, €CIH B JIaHHOM
UCTIBITAHMM OHO 3aBeOMO He MoxeT mnpomoitn. CoObITHe Ha3bIBACTCS HEBO3MO>KHBIM
(o603Hawaem (J), ecii B pe3yJIbTaTe HCTLITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObiTHe A Ha3bIBaCTCS CIIy4ailHbIM, €CJIM OHO OOBEKTMBHO MOJKET HACTYNUTh WIH HE
HACTYIIUTh B JIaHHOM HCTIBITAaHHU.

AnreOpa cOOBITHIA.

Cymmoii coOwbitnii A 1 B HazweiBaeTcsi coObitie C = A + B, cocrosiiee B HACTYIUICHHMH TIO
KpaiiHeii Mepe ogHoTO U3 coObITHil A wm B.

AHQJIOTMIHO CYMMOUW KOHEYHOTO YWCIa COOBITHH A;, Ay, ..., Ay Ha3bpIBaeTCs COObITHE A =
Ait+A, + ... + Ay, cocTosIee B HACTYIUICHUU XOTs Obl 0jiHOTO M3 coObrtuid Al, (1 =1, ..., K).

N3 ompenenenust cnenyer, uto A + B = B + A. CpopaBemyimBo Takke M COYETATEIILHOE
cBoiicTBO. OgHako A + A = A (a He 2A).

ITpomsBenennem coObiTHii A m B HaszeBaeTcs coOwitue C = AB, coctosiimiee B TOM, 4TO B
pe3yibTaTe UCTBITAHUS TPOMZOIUIM U COObITHE A, U coObITHE B.

AHATOTHYHO TPOM3BEIEHHEM KOHEYHOro uwmcia coOwsitmii Al, A2, .., AK HaspBaeTcs
coobitie A = AlA2...Ak, cocTosiliiee B TOM, 4TO B pe3yJbTaTe HCIBITAHKMS MPOM3OIILIA BCE
YKa3aHHbIE COOBITHSA.

N3 omnpenenenuss HemocpeactBeHHo clienyer, 4to AB = BA. CnopaBennmBbl Takxke
codeTaTeNbHpI U TUCTPUOYTUBHBIN 3akoHbl. OnHako AA = A (a He Ad).

['oBOpAT, 9TO COBOKYNMHOCTH COOBITHIA OOpa3yeT TMOJHYIO TPYINy COOBITHA U1 JAHHOTO
UCTIBITAHUS, €CIIM €r0 Pe3yJIbTaTOM 00s3aTeIbHO CTAHOBUTCSI XOTS OBI OJTHO U3 HUX.

PaccMoTpM mosHYIO TpyIITy TOTIQPHO HECOBMECTHMBIX COOBITHH A, Ao, .., An,
CBS3aHHYI0O C HEKOTOPBHIM  WCIBITaHWEM. lIpedamnonokuM, dYTo B OTOM  HCTIHITAHUM
OCYILECTBICHHE Kakmoro m3 coObrruii Al, (i = 1, 2, ..., K) paBHOBO3MOXHO, T. €. yCJOBUS

32



UCTIBITAHUSL HE CO3JIal0T MPEUMYLIECTB B MOSIBJICHUMU KAaKOrO-JIMOO COOBITHA Tiepell IpyruMHu
BO3MOKHBIMUL.

ColOprrust Ay, Ay, ..., An, oOpa3ywolue TMOJHYIO TpyIIly TOMAPHO HECOBMECTUMBIX H
PaBHOBO3MOJKHBIX COOBITHH, HA3BIBAIOT 3JIEMCHTAPHBIMU COOBITUIMHU ().

CoObiTHe A Ha3bpIBaeTCs OJArONMpUATCTBYIOLIMM COOBITHIO B, ecnu HacTymieHue coObITus A
BJICUET 3a cOOOM HACTYIUICHIE COOBITHSA B.

Knaccumueckoe ompenenenne BeposiTHOCTH. BepostHocThio P(A) coObitust A Ha3biBaeTCs
OTHOILIEHWE M/N YHCIIa AIEMEHTAPHBIX COOBITHI, OJIArOTPHATCTBYIOUIMX COOBITHIO A, K YHCIY
BCEX JJIEMEHTapHBIX COOBITHH, T.€.

P(A) = m/n.
CBOMCTBA BEPOSITHOCTH COBbITUS:

1. BeposTHOCTh HOCTOBEpHOTO COOBITHA paBHa 1. JleiicTBUTENILHO, TOCTOBEPHOMY COOBITHIO
JIOJDKHBI OJIaroTpUATCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHI, T.e. M = N U, cJe0BaTeIbHO,
P(Q)=m/n=n/n =1.

2. BepoatHocTh HEBO3MOXKHOTO coObITHs paBHa 0. B caMoM nierne, HEBO3MOKHOMY COOBITHIO
HE MOJKET OJIaroTpHsATCTBOBATh HHU OJIHO M3 JEMEHTapHBIX COOBITHH, T.e. M = 0, oTkyna: P(Q)
=m/n=0/n=0.

3. BeposTHOCTH cCilydyallHOTO COOBITHSI €CTh MOJIOKUTEIBHOE YMCIO, 3aKII0YEHHOE MEXITY
HyJleM W eauHureid. JleHcTBUTENBHO, CIydaiHOMY COOBITHIO OJaroTpUSITCTBYET JIMIIb YacTh
w3 oOmero 4uciaa sneMeHTapHelx coObiTHil. [losTromy B 3TOM ciiywae 0<m<n u, 3HAYMT,
0<m/n<1. CnenosarensHo, 0<P(A)<I. T.0., BepOSATHOCTh JFOOOTO COOBITHS YIOBICTBOPSET
nBoiHOMY HepaBeHCTBY: 0 < P(A) <1.

3ameuanue. M3 onpeseneHuss BEPOSITHOCTH CJIEAYET, UTO 3JI€MEHTapHble COOBITHS SBISIIOTCSA
PaBHOBEPOSTHBIMH, T. €. 00JaAal0T OJHOM U TOM k€ BEPOSITHOCTBIO.

CoObITHs, BEPOATHOCTH KOTOPBIX OYEHb Majbl (OJIMBKU K HYJIO) WIM OYEHb BEJUKU
(6MMBKM K eNVMHUWIEC), HA3BIBAIOTCS COOTBETCTBEHHO MPAKTUYECKU HEBO3MOKHBIMH U
MPAKTUYECKH JOCTOBEPHBIMU COOBITHSAMU.

CTATUCTUYECKOE OIIPEAEJIEHUE BEPOSATHOCTU COBBLITUA U YCIIOBUA

Er'O INIPUMEHUMOCTU. TIPUMEP.

CraTucTHYeCKO BEPOATHOCTHIO COOBITHS A HAa3bIBACTCS OTHOCHTEJIbHAS 4acToTa (Y4acTOCTD)

NOSIBIIEHHS. 3TOTO COOBITHS B N IPOM3BEICHHBIX HUCILITAHUAX, T.€.
RO—~ve—"
-
I'me P(A) - cratuctimaeckas Bep-Tb coObiTuss A; W(A) - OTHOCHUTENIbHAS 9acTOTa (4acTOCTH)
COOBITH A; M - YMCJIO MCIBITAHMH, B KOTOPHIX IOSBUWIOCH COOBITHE A; n - oOlLIee YuCIo
WCTIBITAHU I

B ommune or «maremarmyeckoi» BeposiTHOCTH P(A), paccMmarpuBaeMoil B KJIACCHYECKOM
ompejeNeHuM, cTatucthdeckas Bep-Tb P (A)  gpigercs  XapaKTepUCTUKOH — OIIBITHOI,
skcriepuMeHTabHOM. Ecmu P(A) ecth monst ciaydaeB, OJarompusiITCTBYIOLIUMX COOBITHIO A,
KOTOpas ONPENENAeTCS HEMOCPEACTBEHHO, 0€3 Kakux-mbo ucmbitanmii, o P (A ects moms
TeX DakTHIeCKN TPOU3BEICHHBIX WCIBITAHUN, B KOTOPBIX COOBITHE A TMOSIBUIOCH.

Crartuctuueckoe OmpeJesieHHe Bep-TH, KaK W MOHSITHS U METOJbl TEOPUM BEpO-TEH B IEJIOM,
NPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEOTPEJCIICHHBIM HCXOJ0M, KOTOpPBhIE B YKUTCHCKOU
MPAKTUKE CYUTAIOTCS CJIy4alHbIMH, a TOJIBKO K TEeM W3 HUX, KOTOpble 00Ja1ai0T
OIIPEJICICHHBIMU CBOMCTBAMHU.

1) PaccmarpuBacMble coObITHSI [1.0. UCXOJaMU TOJILKO TE€X WCIIBITAaHW, KOTOpbIE M.0.
BOCIPOM3BE/ICHBl HEOTPAHMICHHOE YHCIIO pa3 MPU OJTHOM U TOM K€ KOMIUIEKCE YCJIOBHIA.
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2) CoObITusi AOJDKHBI 00JIaIaTh TaK HA3bIBAEMOM CTATHCTUUECKOW YCTOWYMBOCTBHIO, WIH
YCTOWYHMBOCTHIO OTHOCHUTENIbHBIX YaCTOT. JTO O3HAYAET, UTO B PA3JIMUHBIX CEPHUSAX HCTIHITAHUMA
OTHOCHUTEJIbHAsI 4acToTa (4acTOCTh) COOBITHSI M3MEHSCTCS HE3HAYUTENILHO (TEM MEHbBIIE, YeM
OOJIbIIIE YHUCIIO HCTIBITAHHH), KOJEOJSICh OKOJIO TOCTOSHHOTO uwncia. Oka3anoch, YTO STHM
MOCTOSIHHBIM YHCJIOM SIBJISIETCSI BEPOSITHOCTh COOBITUA. DakT NPUOTIDKEHUS] OTHOCHUTEIILHOU
YaCTOTHI, WIX YaCTOCTH, COOBITHS K €ro Bep-TH NMPU | UHCIA HCTIBITAHUH, CBOMISIIMXCS K
CXeMe  CIy4aeB, TOATBEPXKIAETCS MHOTOYHUCICHHBIMH MAacCOBBIMH  OKCIIEPUMEHTaMH,
NPOBOJMMBIMM Pa3HbIMHU JIMIIAMU CO BPEMEH BO3HUKHOBEHMSI TEOpUU BEp-TEil

3) Ywucno wcmbITaHWii, B pe3yibTaTe KOTOPBIX TMOSBISIETCS COOBITHE A, IOJDKHO OBITh
JIOCTaTOYHO BEJIMKO, MO0 TOJILKO B 3TOM CJIyda€ MOKHO CUUTaTh BEP-Th coObITHS P(A)
NPHOJIMKEHHO PAaBHOM €€ OTHOCHUTEJIbHOM dacToTe. Pe3roMupys, MOXKHO CKa3aTh, YTO TEOPHS
BEep-Tel M3y4yaeT JMIIb TaKue COOBITHSA, B OTHOUIEHWH KOTOPBIX HMMEET CMBICI HE TOJBKO
yIBepXKIeHHE 00 WX CIy4aillHOCTH, HO W BO3MOXHAa OOBEKTHBHAS OICHKA OTHOCHTEJILHOU
YacTOThl MX MOSIBICHMA. Tak, YTBEP)KACHUE, UYTO MPH BBITIOJHEHUHA OTPE/IEICHHOTO KOMIUIEKCA
YCJIOBU S BEPOSATHOCTh COOBITHUS = P, O3HAYACT HE TOJBKO CIYYalHOCTh COOBITHS A, HO H
OTIpeICTICHHYI0, JOCTATOYHO OJIMBKYIO K P, JOJIO TIOSBICHUNA COOBITHS A TIpu OOJIBIIIOM YHCIIE
WCTIBITAHU; a 3HAYMT, BBIPKACT OMNPEJICICHHYI0 OOBEKTUBHYIO (XOTSI M CBOCOOpa3HyI0) CBS3b
MEXIYy KOMIUIEKCOM YCJIOBUM S U coOBbITHEM A (HE 3aBHCAIIYI0O OT CYOBEKTHUBHBIX CYXKICHUN
O HAJIMYMM 3TOM CBA3U TOTO WIM MHOTO Jiia). M naxe mpocTo CyIIeCTBOBAaHHE BEPOSTHOCTH P
(korga camo 3HAYEHUE P HEM3BECTHO) COXPAHSIET KAYECTBEHHO CYTh 3TOTO YTBEPXKIECHUS,
BBIJICJICHHYIO KYpPCUBOM.

Jlerko mpoBepUTh, YTO CBOMCTBA BEp-TH, BBITEKAIOIIME M3 KIACCUYECKOTO OIpEJEICHUs,
COXPAHSIOTCSL U MPH CTATHCTUIECKOM ONPEAEIICHMH BEPOSITHOCTH.
3ameuanre: 1) Craructudeckas BEp-b MOXET ObITh HaifileHa TOJBKO TIOCJE TPOBEICHUS
OTIBITOB, @ JJISl KJIACCUYECKOW BEPOATHOCTH OMBITHI He HyXHbL. 2) CTaTHcTHYecKas Bep-Tb
MOJTy4aeTCs pa3IMdHOM [l Pa3HbIX CEpUM OMBITOB, OJHAKO TPU JOCTAaTOYHO OOJIBIIOM
KOJIMYECTBE OIBITOB MPAKTUUECKHA JOCTOBEPHO, UYTO CTATUCTUUYECKas BEpP-Th OyIET CKOJIb
YTOJIHO MaJIO OTAMYATCS OT KJIACCUYECKOU Bep-TH (YCTOMIMBOCTh CTAaTUCTUUECKOUW BEp-TH).
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JINCT

MBMEHEHH paboueil yaeOHOM mporpaMMBbl MO JTUCIMILIN HE
I1/1.01 MaTemaTuka: ajreopa, Hauajia MATEMAaTHYE€CKOT0 aHAJIN3a, TeOMeTPUs

JlononHeHusi ¥ U3MEHEHHsI, BHOCHUMBIE B pab04yr0 MPOTPaMMYy JIUCIMILTN HbI

OcHOBaHMSI BHECEHUS Paspen PII/I, B koTOpBIN ConeprkaHrie BHOCHUMBIX
NOTIOJHEHHU U BHOCATCS M3MEHEHUS JIOTIOJTHCHUH, M3MEHEHUI
W3MEHEHUI
[Ipennoxenue HET HET
paboTtoarens
[Ipennoxenue HET HET
COCTaBUTEJ MPOrPaMMBI
[TpuoGpeTenue n.5. [lepeyeHbr OCHOBHON U OOHOBJICHHE CTIMCKA
JuTepaTrypbl, OOHOBICHUE | JOTOJHUTEIbHON yueOHOM PEKOMEHIYEMOU JIUTEPATypPHI
MepeYHs U COJICPKAHUS JTepaTyphl, HEOOX0TUMOM
ObC u 6a3 gaHHBIX JUJIsl OCBOEHMS JTMCUMIUIV HBI

CocTaBuTelnb: NpenoaBaTelb A.N. Kopobko

B.P. EnaronneBa

YTBepkaeHa Ha 3aCeJaHUH MTPEAMETHO-IIMKIOBOY KOMUCCHH (PU3HKO-MaTeMaTHUYECKUX 1
CIELMATBHBIX IUCIUILIMH CIIEIUabHOCTH KOMITBIOTEPHBIE CETH
npoTokos Ne 9 or «28» masa 2018 .

[IpencenaTens NpeaMETHO-TTUKIOBOW KOMUCCUHT
(hU3UKO-MAaTEMAaTUUYECKUX U CIICIUATIbHBIX JUCIUIIINH

CIIELIMAJIbHOCTU KOMITBIOTEPHBIE CETU A.b. llIumkua
«28» mas 2018 .
Hau. YMO ¢umana A.C. lemueHko

«29» mag 2018 .

3aBenyronias OMOMMOTEKON (rumana M.B. ®ydansko
«29» masa 2018 .

HavanbHuK MH(pOpPMAIIO HHO-BBIY HC JIUTEJTH HOTO

neHTpa pmwmana (mporpaMMHO-UHDOPM IO HHOE

obecrieueHrne 0Opa3oBaTeILHOM MPOTPAMMBbI) B.A. Tkauenko
«29» mas 2018 .
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