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1.IMIACIIOPT ITIPOIr'PAMMBbBI YUEBHOMH JJUCIHHUILJINHBI

HI[.OI MarteMaTHKa: anreﬁpa, HavYa/la MAaTEMAaTHIECCKOI'0 aHA/Iu3a, reOMETPUA

1.1. O0sacTh NpUMEHEHHs POIPAMMbI

PaGouass mnporpamMmbl JUCHUIUIMHBI SIBIASETCS 4YacThI0O MPOrpaMMbl  MOATOTOBKHU
crienanucToB cpeaHero 3seHa B coorBeTcTBUU ¢ PI'OC CIIO no cneuunansHoctu 40.02.01
[IpaBo u opranu3aIus CoruaIbHOTO 00eCTICUCHUS

1.2. MecTo AMCHUNIMHBI B CTPYKTYpPe MPOrpaMMbl NOATOTOBKH CHENMATUCTOB CPeIHEro
3BeHa

VYueOHas nucuuiuimHa «MareMatuka: anreOpa M Havajga MaTEMaTHYECKOro aHallu3a;
reoMeTpusl» Hu3ydaercss B 00I1eo0pa3oBaTeIbHOM IMKJIE, Ha 0a3e OCHOBHOIO OOIIEro
o0Opa3zoBaHusI.

JIns OCBOEHMsI IUCLMIUIMHBI CTYIEHTHl MCIOJIB3YIOT 3HAHMS, yYMEHUS W HABBIKH,
c(opMUpOBaHHBIE HA 3TANE OCBOCHUS IPOTPAMMBI 110 MATEMATHUKE OCHOBHOM IIKOJIBI:

W3ydyeHne [OUCLUUIUIMHBL TIpeABapseT CclIeAyrollue IJUCHUIUIMHBL  MaTtemaTuka,
Craructrka, DKOHOMHKA OPTaHU3ALIHH.

1.3. Heau u 3a7a4u TUCHUIIMHBI — TPEOOBAHUSA K Pe3YJbTaTaM OCBOEHHS TN CIHUILINHBI
Copepxanue nporpamMmmbl «MaTemaTuka: ainredpa u Hayajia MaTEMaTHYECKOTO aHaN3a;

TeOMETPHS» HAMIPABICHO Ha JOCTIKEHHE CICIYIOMINX 1eJei:

» o0OecrieyeHre C(HOPMHPOBAHHOCTH TPEJCTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX U
UCTOPHUYECKUX (DAKTOPAX CTAHOBJICHUSI MATEMATUKH;

» obecrieueHrne CHOPMUPOBAHHOCTH JIOTUYECKOTO, ANTOPUTMHUECKOTO M MaTEeMaTHYECKOTO
MBIILJICHUS;

 obOecrieyeHne cHOPMUPOBAHHOCTH YMEHHUH MPUMEHSTH MOTYYEHHbIC 3HAHUS TPU PEUICHUU
pa3IUYHbIX 33/1a4;

* oOecrnieueHre chOpPMUPOBAHHOCTHU MIPEACTABICHUN O MAaTEMATHUKE KaK 4acTH
o0IIIeYeI0BEUYeCKON KYIbTYPhI, YHUBEPCATLHOM SI3bIKE HAyKH, ITO3BOJISIONIEM OIMCHIBATh
Y U3y4aTh pealibHbIE MPOIECCHI U SIBICHUSI.

1.3. TpeGoBaHus Kk pe3yJbTaTAM OCBOCHUS Y4€OHOI AN CHUNINHBI

PaGouvast mporpaMma OpHeHTHPOBaHA HAa TOCTHIKCHHE CICTYIONIUX EICH:

— (dopMupoBaHUE TPEJCTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CpEeIICTBE MOJICTTUPOBAHHUS SIBJICHUI U TIPOIIECCOB, 00 HIEAX U METOJ]aX MaTEMAaTHKH,

— pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)xKeHUS,
QITOPUTMUYCCKON KYJIbTYPbl, KPUTUYHOCTH MBIIIJICHUS Ha YypOBHE, HEOOXOJUMOM JUIs
Oyaymeld TpoPecCHOHAIBHOW  ACSATETBHOCTH, Ui TPOJOJDKEHHS  00pa3oBaHHMS U
camMoo0pa30BaHus;

— OBJQJICHUE MAaTEMaTUYECKUMHU 3HAHUSMU U YMCHUSMH, HEOOXOIWMBIMH B
TTOBCETHEBHOW KHU3HU, JUTSI U3YYCHHUS CMEKHBIX €CTECTBCHHOHAYYHBIX TUCIMILINH Ha 0a30BOM
YPOBHE W JAMCUHUIUTMH MPO(ECCHOHANBHOTO IHMKIIA, IS TIOYYeHUs 00pa3oBaHus B 001aCTSX,
He TpeOyIOMHMX yriIyOJIeHHOW MaTEMAaTHYECKOU MOATOTOBKH;

— BOCIIUTAHUE CPEACTBAMU MATEMATUKH  KYJIbTYyphl  JHUYHOCTH, [IOHUMAaHUS
3HAYMMOCTH MAaTEeMaTHKH ISl HAyYHO-TEXHHUYECKOTO IMPOrpecca, OTHOIICHUS K MaTeMaTHKe



KaK K YacTu OOILEYEIOBEYECKON KyIbTYphl UY€pe3 3HAKOMCTBO C HUCTOpPUEH pPa3BUTHSA
MaTEMaTHKH, 3BOJIIOLIMEH MaTEMaTUYECKUX UJIEH.

B pesynbrare u3yueHus ydyeOHOW AMCUMIUIMHBI «Maremaruka: anreOpa M Havana
MaTEeMaTUYECKOr0 aHAJIN3a; TEOMETPUS» 00yUYaroIUiCs JOHKEH

3HATh/TIOHUMATh:

L4 3HAYCHUE MaTEeMaTUYCCKON HayKH IJI pCIICHUA 3aaa4, BOSHUKAIOIIUX B TCOPUU
" MPAKTUKC, IIHUPOTY U B TO JKC BPCMA OrpaHNYCHHOCTb IMPUMCHCHHUA MATCMATUYCCKUX
MCTOIOB K aHAJIU3Yy U UCCIICAOBAHUIO ITPOLICCCOB U SIBJICHUI B pupoac u O6H.I€CTBC;

L4 3HAUCHHUC IIPAKTUKU K BOIIPOCOB, BO3HHUKAIOIIUX B caMOM MaTeMaTHuKe IS
(i)OpMPIpOBaHI/IH " pa3BUTHA MaTEeMaTHYE€CKOU HAaYKH; HCTOPHUIO pa3BUTUSA ITOHATUS YUCIIA,
CO3AaHUs MATCMAaTUYICCKOI'0 aHAJIN3a, BOSHUKHOBCHUA 1 PA3BUTUA TCOMCTPHUH,

o YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKA MAaTEMAaTUYECKUX PACCYXKICHHMA, UX
PUMEHUMOCTH BO BCEX 00JIACTSIX YEJIOBEUECKOM JCSITETLHOCTH;

. BEPOSTHOCTHBIN XapaKTep Pa3IMIHBIX MPOIECCOB OKPYKAIOIIETO MHPA.
Anrebpa

YMETh:

® BBINOJHATH apupMeTHUECKue NEHCTBHUsS HaJ YHMCIaMH, COYeTas yCTHble M MUChMEHHBIE
MPUEMBI; HaXOJAUTh MPUOIMKEHHbIE 3HAYEHHS BEJIMYUH U IMOTPEIIHOCTH BBIYUCICHUN
(aOcontoTHAst 1 OTHOCUTENBHAS); CPABHUBATh YHCIIOBBIE BHIPAKEHUS;

® HaxOJUTh 3HAYEHUS KOPHS, CTENEHHU, Jorapudma, TPUTOHOMETPUUECKUX BBIPAKEHUN Ha
OCHOBE OIpE/EICHHs, UCIONb3ys NMPU HEOOXOTUMOCTH HWHCTPYMEHTAJbHBIE CPEJICTBA;
MOJIb30BAThCSI MPUOIMKEHHOM OLIEHKON MPU MPAaKTUYECKUX pacyeTax;

® BBINOJIHATH IPEOOPA30BaHUS BbIpaXKEHUM, MPUMEHSS (POPMYJIbI, CBSI3aHHBIE CO CBOMICTBAMU
CTEeNeHeH, JorapumMoB, TPUTOHOMETPUUYECKUX (YHKIUH;

UCIOJBb30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHHMsS B TPAKTHYECKON JEesATENbHOCTH U

IIOBCETHEBHOU JKU3HU:

® Uil IPAKTUYECKUX pacyeToB Mo QopmynaM, BKItoudas (GOPMYIbI, COAEPKAIIUE CTETICHH,
paauMkanbl, Jorapudmbel W TPUTOHOMETpUYECKHME (YHKIHUU, HUCIONB3yS TpHU
HEOOXOUMOCTH CITPAaBOYHBIC MATEPUAIIBI M POCTEUIITNE BHIYUCIUTEIHHBIC YCTPOUCTRA.

OYHKIMH U TpaPUKu

YMETh!

® BBIYUCIATH 3HAueHHE (QYHKIMMU IO 3aJaHHOMY 3HAUYCHUIO apryMeHTa MpU Pa3IUyHBIX
crocobax 3ananus QyHKUINU;

® OMpenessITh OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKIIMH, HIUTFOCTPUPOBATh UX HA TpaduKax;

® CTpOWTHh TpaUKd HU3YYCHHBIX (DYHKUMH, WUIIOCTPUPOBATh MO TrpaduKy CBOHCTBA
3IIEMEHTAPHBIX (PYHKIINHL;

® WCMOJB30BATh MOHATHE QYHKIIMH JJIs1 OTIUCAHUS M aHAIHM3a 3aBUCHMOCTEH BEJIMYNH;

UCTIONh30BaTh NPUOOPETCHHBIC 3HAHUS W YMEHHS B TPAKTUYECKOH IEATEIBHOCTH H

MMOBCEIHEBHOM KU3HU:

® IS ONMHCAaHUS C TOMOIIBI0 (YHKIMA pa3TUYHBIX 3aBUCUMOCTEH, TMPEACTABICHHUS WX
rpaduvecKu, HHTEPIpPETAUN IPapUKOB.

Hauana maTeMaTHu4yeckoro aHajamnza

YMETB:
® HaXOAWUTh MPOU3BOJHBIC ITEMEHTAPHBIX (YHKIIHIA;



® JCMOJB30BATH MPOU3BOAHYIO ISl H3yUEHUS CBOWCTB (PYHKIMN U TIOCTPOCHHS IPpaUKOB;

® [PUMEHSTh IPOU3BOIHYIO JJISI MPOBEICHUS MPUOTMKEHHBIX BBIYUCICHUH, pelIaTh 3aauu
MIPUKJIATHOTO XapaKTepa Ha HaXO0XKJEHNUE HauOOJIbIIETO U HAUMEHBIIIETO 3HAYCHNUS,

® BBIUKCIATH B MPOCTEHIINX CIydasX IUIOMAAM W OOBEMBI C HCIOJb30BaHUEM
OTIpeIeTICHHOTO HHTETpaIa;

WCIIOJb30BaTh TMPUOOPETCHHBIC 3HAHUS W YMEHUS B MPAKTUUYECKOM [EATENbHOCTH U

IIOBCEIHEBHOU KU3HU JJIA:

e pellieHus MPUKIATHBIX 33/1ad, B TOM YHCJIe COIMATbHO-3KOHOMHYECKUX B (DU3NUYECKHUX, Ha
HanOOJIBbIIINE Y HAUMEHBIITNE 3HAUCHUSI, HA HAXO0XKJICHUE CKOPOCTH M YCKOPEHHS.

YpaBHEHHsI U HEPABEHCTBA

YMETB:

e pemiath palMoHaJIbHBIC, TOKa3aTelIbHbIC, JOrapuMuueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUsA, CBOJALIMECS K JMUHEWHBIM W KBaJApaTHbIM, a TAaKXE€ aHaJOTUYHbIE
HEPABEHCTBA U CUCTEMBI;

® HCIIOJIb30BATh rpaUUeCKUil METO] peIICHUS] YPAaBHEHUN U HEPABEHCTB;

® n300pakaTh Ha KOOPJAMHATHOM IJIOCKOCTU pEIICHHsS] YpaBHEHMI, HEPABEHCTB M CHUCTEM C
JBYMsI HEU3BECTHBIMH;

® COCTaBJIATH U PEIIATh YPABHEHHS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHHIC BEIIMYMHBI B
TEKCTOBBIX (B TOM YMCJIE IPUKIIAIHBIX ) 3a/1a4ax.

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS M YMEHHUS B TPAKTUYECKOW JCSITEIbHOCTH U

MMOBCEIHEBHOM JKU3HU:

® JUISI TOCTPOCHUS U UCCIEAOBAHMS TPOCTEUIINX MATEMATHYECKUX MOJICIICH.
KomOunatopuka, cTaTUCTHUKA U TEOPHUS BEPOSTHOCTEH

YMETB:

® pemarh MPOCTEHITUE KOMOMHATOpPHBIC 3a/Jadyd  METOJIOM Tiepebopa, a Takke C
WCIIOJIb30BaHUEM U3BECTHBIX (POpMyIT;

® BBIUKCIATH B MPOCTEUIINX CIydasiX BEPOSITHOCTH COOBITUM HAa OCHOBE MOJCUETa YHCIIa
HCXOJ0B;

UCIIOJIb30BAaTh MPHOOPETCHHbIE 3HAHUS WM YMEHHUS B TNPAKTUYECKOW JACSITEIBHOCTH U

MIOBCEIHEBHOM KU3HU:

e ISl aHAJM3a PeaJbHbIX YHMCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJIC TUArPaMM, TpadUKoOB;

e aHanu3a MHGOPMAIIUU CTATUCTHYECKOTO XapaKTepa.

I'eomerpus

YMETh:

® pacro3HaBaTh Ha 4YepTEeKaxX U MOJEIAX MPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHUTH
TpEXMEpPHBIE OOBEKTHI C UX OMUCAHUSIMU, H300pAKCHUSIMU;

® ONUCHIBATH B3aUMHOE pACHOJIOKEHHE NPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE,
apeyMeHmupo8ams 80U CYHCOEHUs1 06 IMOM PACNONIONCEHUU;

® aHAIM3UPOBATh B TMPOCTEHIIMX CIydasxX B3aUMHOE pAaCMOJOXEHHE OOBEKTOB B
MPOCTPAHCTBE;

e U300pakaTh OCHOBHBIE MHOTOTPAHHWKHA W KPYIJIBIE TeJa; BBHIMOJNHATH YEPTEXKU IO
YCJIOBHSIM 3a/adY;

® cmpoumbs npocmetiuiue ceueHus Kyoa, npusmol, NUPAmMuUObsL,

® pemaTh MJIAHUMETPUUYECKUE U MPOCTEUIINE CTEPEOMETPUYECKHUE 3a1aul HAa HAXOXKICHUE
TeOMETPUYECKUX BETWYHH (IUIHH, YTIIOB, IO, 00beMOB);



® WCIIOJIB30BAaTh MPH PEIICHHH CTEPEOMETPHUECKHX 3a7ad IUIAHUMETPUYEeCKue (akTel u
METO/IBI;

® [IPOBOJUTH JI0Ka3aTeNIbHbBIC PACCYKJICHUS B X0OJIC PEILICHUS 3a/1aY;

WCIIOJIb30BaTh MPHOOPETCHHBIE 3HAHUS W YMCHHS B MPAKTUYECKOH JEATEIHHOCTH U

MMOBCEIHEBHOM KU3HU:

e Ul WCCIEOBaHMs (MOJCIUPOBAHUS) HECIOXHBIX MPAKTUUECKUX CUTYallMii Ha OCHOBE
U3Y4YEHHBIX (POPMYI B CBOMCTB (UTYD;

® BBIYHCICHUS 00BEMOB U IIOMAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUN
MPAKTUIECKUX 33724, UCIIONIB3Ys TIPU HEOOXOAMMOCTH CITPABOYHUKH U BBEIYUCITUTEIIHHBIC
YCTPOKCTBA.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOWM JUCIUILINHBI

2.1. O0beM y4eOHOV AMCUUIJIMHBI U BUABI Y4eOHOH padoT
IT1/1.01 Marematuka: anreOpa, Hayajga MaTEMaTUYECKOTO aHAIM3a, TEOMETPHUS

Bun yae6Hoit paboTh Bcero Cemectp
9acoB 1 2

YueOHas Harpy3ka (Bcero) 350 144 206
AynuTopHas Harpy3ka (Bcero) 234 96 138
B TOM YHCIIE!
JIEKIIMOHHBIE 3aHATHS 118 48 70
MIPAKTHICCKHE 3aHATHS 116 48 68
CamocTosTenpHas padoTa 116 48 68
Camocmosmenvras 6HeayOumopHas paboma & guode OOMAUHUX NPAKMUYECKUX
3a0anull, Hanucawue pepepamos
[TpomexxyTouHas aTTecTanus Jud.3auer 9K3.

2.2 CTpyKTypa QM CUUIIMHBI

KoJnuecTBO ayINTOPHBIX 4aCOB
CamocrosiTe1bHast
HanmenoBanne pa3gesios n Teonernaeckoe IIpakTHyeckne u a6oTa cTyeHTa
TeM Bcero % JabopaTopHbIe P Y
o0yuenue SAHSTHS (uac)
Pazgean 1. AJI'EBPA 12 6 6 4
Pasnen 2. OCHOBBI 20 g 1 8
TPUTOHOMETPUU
Pa3znen 3.U(DYHKLII/II/I
NX CBOMUCTBA U 36 18 18 16
I'PAOUKU
Paznen 4. HAYAJIA
MATEMATHUYECKOI'O 36 18 18 20
AHAJIN3A
Pasznea S.
YPABHEHHMA 1 18 8 10 12
HEPABEHCTBA




Pa3pnea 6.

KOMBHMHATOPHUKA,
CTATUCTUKA U 24 14 10 12
TEOPUSA
BEPOATHOCTEU
Pasznen 7. TEOMETPUSA
88 46 42 44
Bcero no nucuuminHe
234 118 116 116
2.3 TemaTu4yeckuii IUVIAH U COJePKAHUE YUeOHBIX 3aHATHI
HaunmenoBanmue CopeprkaHue y4eGHOTro MaTepuaJia, NpaKTHiecKue padorsl, Oobem Yposenb
pa3fieioB M TeM caMoCTofITe/IbHAsI padoTa 00y4Jarommxcs. 4acoB OCBOEHHSI
1 2 3 4
Pasnen 1. AJITEBPA 16
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaja 12
JeiicTBUTE/ILHBIE 1 [{enbie u pallOHaIbHBIEC YKCTIA. 2 1
ymucaa 2 Apudmernueckuii KOpeHb HATYpaJIbHOM CTETICHH. 4 1,2,
IIpakTHYecKune 3aHATHS 6
1 CreneHb C pallMOHAIBLHBIM U ACHCTBUTEIHHBIM 2
MOKa3aTesIeM.
2 CBoilicTBa CTETIEHH C PAIMOHANBHBIM U JIeHICTBUTEIBHBIM 4
MIOKa3aTeJIeM.
CamocrosiTesibHasi padoTa 00y4arouuxcs 4
Pemenue 3aau o teme
Paznen 2. OCHOBbBI TPUTTOHOMETPUUN 32
Tema 2.1. Copep:xaHue y4eOHOT0 MaTepuaJa 16
Tpuronomerpuye | 1 OmnpeneneHne cMHyca, KOCHHYCa M TaHTe€HCa yIIa. 2 1
ckue opmyJabl. 2 Tpuronomerpuyeckne ToxaecTBa. POPMyIIbI CIOKECHHUS . 2 1
3 CuHyc, KOCHHYC U TaHTeHC JIBOWHOTO yria. [lomoBuHHOTO 2
yrina. PopMyIibl IPUBEACHMUSL.
IIpakTHyeckne 3aHATHSA 8
1 CuHyc, KOCHHYC U TaHTeHC JIBOWHOTO yria. [lonoBuHHOTO 2
yria.
2 ®opmyiel npuBenenns. CyMMa B pa3HOCTh CHHYCOB. 2
CyMMa 1 pa3HOCTh KOCHHYCOB.
CamocrosiTe1bHast padoTa 00y4YaloIuXcs 4
Pemrenue 3aau no teme
Tema 2.2. Copep:xanue yue0HOT0 MaTepuaJia 8
Tpuronomerpuue | 1 IIpocreiinne TPUrOHOMETPUYECKUE YPABHEHUS 2 1,2
CKHMe YPaBHeHMA. | 2 Pemienue TpUroHOMETpUUECKUX YPaBHEHU. 2 1
IIpakTHyecKkue 3aHATUS 4
1 YpaBHEHHE COS X = o
Vpasuenue Sin X = a 4
YpaBHeHue tg X = a.
2 Perrenne TpUrOHOMETPUIECKUX YPaBHEHHUH. 2
CamocTosiTe1bHast padoTa 00y4Yaronuxcs 4
Pewenue 3aau no teme
Paznen 3. ®YHKIUN UX CBOMCTBA U TPA®UKU 52




Tema 3.1.
Crenennasn

(pyHkuus.

Coaep:xkanue yueOHOr0 MaTepuaJa

1 | Crenennas pyHKuus, ee CBOWCTBa U rpaduk.

1,2

HpaKanecmle 3aHATHUSA

1 | UppammonanbHele ypaBHEHHSL.

CamocrosiTe1bHast padoTa 00y4Yarouxcst
Pemenue 3ama4d mo teme

Tema 3.2.
Iloxa3zaTeabHasi
(pyHkuus.

Copep:xaHue y4eOHOTr0 MaTepuaJia

1 | IToxa3zarenpHas GyHKINS, €€ CBOWCTBA U TpaduK.

IIpakTHyeckue 3aHATHSA

1 ITokazarenbHble ypaBHeHUs [lokasaTtenbHble
HEpaBEHCTBA.

CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst
Pemenue 3amayd mo teMme

Tema 3.3.
Jlorapugmuueckast
(pyHkuus.

Copep:xaHue y4edOHOTro MaTepuaJia

1 Jlorapudmel. CBoHCTBa J0TapuQMOB.

1,2

2 Jlorapudmmyeckast QyHKIHS , €€ CBOWCTBA U TpaduK.

IIpakTHyeckue 3aHATHSA

1 Jlorapudmuyeckre ypaBHEHHUS.

2 Jlorapudmraeckie HepaBeHCTBA.

CamocrosiTesibHast padoTa 00y4arOUIUXC
Pemenne 3amau mo teme

A (RO

Tema 3.4.
Tpuronomerpuueck
ue pyHkuuu.

Coaep:xkanue yueOHOro MaTepuaJa

[ee]

1 CBolicTBa TPUTOHOMETPHYECKUX (QYHKIMN U UX
rpaduKy.

1,2

HpaKanecmle 3aHATUSA

1 OOpaTHbIe TPUTOHOMETPHYECKUE (PYHKIIUH.

2 Pewmenue 3anay no teme «Tpuronomerpudyeckue
GbyHKIHMN.

NN

CaMocTosiTe1bHasi padoTa 00y4yarouxcs
Pewenue 3anay no teme

I

Paznen 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

(82
»

Tema 4.1.
IMocienoBaTEJILHOC
TH.

Coaep:xanue yue0HOT0 MaTepuasa

1 CrocoObI 3aJaHNsT U CBOMCTBA YHUCIOBBIX
MMOCIEA0BATEIbHOCTEH

1,2

HpaKanecmle 3aHATUSA

1 Briuncnenus unenos nocnegosatenbHocTH. [Ipenen
MOCJIeIOBATEIEHOCTH.

N I N |~

CamocrosiTesibHAast padoTa 00y4arOUIUXCH
Pemenue 3amau mo teme

Tema 4.2.
IIpousBoaHas u ee
reoMeTpuYecKuii
CMBICJI.

Coaep:xkanue yueOHOro MaTepuaJia

1 [IpousBosHas. ['eomMeTprueckuii CMbICI IPOU3BOJHOM

1,2

2 [IpaBmna u popmyisl quddepeHInpoOBaHUS.

IIpakTHyeckue 3aHATHS

1 [paBmna quddepernmpoBanms.

2 ITpon3BoiHBIE HEKOTOPBIX IEMEHTapHBIX QYHKIHH.

CamocrosiTesbHAst padoTa 00y4arOUIUXCs
Pemenue 3anau no Teme

D INNBIN|IN|O O

Tema 4.3.
IIpumenenne
NPOU3BOIHOM K
HCCIIeI0BAHUI0
pynkuun.

Coaep:xkanue yueOHOro MaTepuaJa

[ay
N

1 Bospacranue u yObiBaHue QyHKINH.

N

1,2

2 OkcrpemyMmsl pyHKIuH. Hanbosnbiiee 1 HauMeHbIIee
3HaueHHE PYHKIUH.

N

1,2

3 [TpumeHeHne MPOU3BOAHON K IMOCTPOEHHIO rpaduka
(QyHKIHH.

IIpakTHyeckne 3aHATHSA

1 Bospacranue u yObiBaHne QyHKINH.

2 [TpumeHeHne MPOU3BOAHON K IMOCTPOEHHIO rpaduka
(hyHKIHM.

N N N

3 Pemmenue 3amad o TeMe «IIpUMeHEHHE IPOU3BOAHOM K
HCCIICIOBAHMIO (DYHKITHNY.
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CamocTosiTe1bHast padoTa 00y4aroIuXCs

Pemenue 3amay mo teme 4
Tema 4.5. ConepxaHue y4eGHOro MaTepuaJjia 12
IlepBooOpa3nas u 1 ITepBo0Opa3Hasl.. 2 1,2
HHTeErpaJl 2 ITpaBmia HaXOKICHUS TIEPBOOOPA3HON (YHKITHHL. 2 1,2,3
3 [Tnomanp KpUBOTMHEHHON TpaNIeIMN ¥ WHTETPaJL. 2 1,2,3
IIpakTHyecKkHne 3aHATHSA 6
1 ITpaBmia HaXOKACHUS TIEPBOOOPA3HON (QYHKITHHL. 2
2 Brruncienne miomanei ¢ ToMOIIbI0 HHTETpaa. 2
3 Junddepennnancapie ypaBHEHHS 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 4
Pemenue 3amayd mo reme
Paznean 5. YPABHEHU 1 HEPABEHCTBA 30
Tema 5.1. ConepxaHue y4eGHOro MaTepuaJia 10
YpaBHeHus u 1 PaunonanpHble, HppalOHAIBHBIE, TOKA3aTEIbHbIE 2 12
CHCTeMblI Y TPUTOHOMETPUYECKIE YPABHEHHS M CHCTEMBIL. '
YPABHEHMI. 2 PaBHOCHIBHOCTH ypaBHEHHH, HEPABEHCTB, CHCTEM. 2
IIpakTHyeckne 3aHATHSA 6
1 Kopnu ypaBHeHuid. PaBHOCHIIBHOCTD ypaBHEHUH. 2
2 [IpeoOpa3oBanue ypaBHCHHN. 2
OCHOBHBIE IPHEMBI PCIICHNUS YPaBHEHHUH.
3 Pemenne cuctem ypaBHCHHH. 2
CamocrosiTesibHast padoTa 00y4arOUIUXCcs 6
Pemenne 3ama4 mo teme
Tema 5.2. Copep:kanne yueOHOro MaTepuajia 8
Hepagencrna. 1 ParonansHble, HppaiOHaIbHbIE, TOKAa3aTEIbHbBIC U 2 1
TPUTOHOMETPUYECKHE HEPaBEHCTBA.
2 Hcnonb3zoBanue cBOMCTB U rpa)MKoB QyHKIHUIH IPU 12
pellleHNH YPaBHEHHUii M HEPABEHCTB.. '
IIpakTHYecKkHne 3aHATHS 4
1 MeTo1 MTHTEPBAJIOB. 2
2 N300pakeHne Ha KOOPIUHATHOI MIOCKOCTH MHOKECTBa
pelIeHNU ypaBHEHUN U HEPABEHCTB C IBYMS 2
TNEPEMEHHBIMU U UX CUCTEM.
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 6
Pewrenue 3agau no teme
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN 36
Conep:xanue yueOHOro MaTepuaja 24
1 [MpaBuna komOHHATOPUKY. Penienne KOMOMHATOPHBIX 4 19
3a/1a4. '
2 Pa3menenusi, codyeTanus U IepecTaHOBKH. 2 1,2
3 Kiraccudeckoe omnpezesneHe BepoITHOCTH, CBOHCTBA 2 19
BEPOSTHOCTEH '
4 Teopema 0 cymMMe BEpOSTHOCTEH. 2 1,2
5 Brrunciienue BepositHocTei. [IpuKiiaHble 3a1a9H. 2 1,2
6 [IpencraBneHre YNCIOBBIX JaHHEIX. [IpHKIIaHEIC 3a7a49H. 2 1,2
IIpakTHyeckne 3aHITHSA 10
1 [TpaBuna komOuHATOPUKH. Pemenne KoOMOMHATOPHBIX 2
3a1ad.
2 Pa3meniennsi, coueTanus ¥ IepecTaHOBKH. 2
3 Kitaccudeckoe omnpeeseHe BepoSTHOCTH, CBOHCTBA 2
BEPOSITHOCTEH
4 Teopema 0 cyMMe BEpOSTHOCTEI. 2
5 Briuucienue BepositHoctel. [lpukiagnsie 3agaun. 2
6 [TpexcTaBnenue YuCIOBBIX NaHHBIX. [IpuKiIafiHble 3a0a4H. 2
CamocrosiTebHasi padoTa 00y4aloIHXCH 12
Perienue 3aau no reme
Paznen 7. TEOMETPUA 128
Tema 7.1. Copep:xanue y4eOHOr0 MaTepHaJia 24
Ipsimele n 1 | ITpeamer crepeoMeTpui.. 2 1
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IVIOCKOCTH B

Axcuomsl CTCPCOMCTPUH. HCKOTOpI)Ie CJIICACTBHA U3

NMpPOCTPaHCTBe AKCHOM. 2 1
3 [TapannensHBIe IPSMBIE B IPOCTPAHCTBE. 2
4 [MapannensHBIE WIOCKOCTH. 2
5 [eprieHIUKYIIIpHBIE MPSIMBIE B IPOCTPAHCTBE. 2
6 [TapamensHble MpsSMbIE, TEPIIEHANKYIISIPHBIC K 2
IJIOCKOCTH. [IByrpaHHBIN yTroJI.
IIpakTHyecKHne 3aHATHA 12
1 AKCHOMEI CTEpEOMETPHH. 2
2 HekoTopsle cineqcTBHS U3 aKCHOM. 2
3 [MapannensHBIe IPSMBIE B IPOCTPAHCTBE. 2
4 [MapannensHbIe WIOCKOCTH. 2
5 [eprieHIUKYIIIpHBIE MIPSIMBIE B IPOCTPAHCTBE. 2
6 [MapamensHble MpsSMBbIE, HEPIIEHANKYIISIPHBIE K 2
IJIOCKOCTH. [IByrpaHHbIN yroJl.
CamocTosiTeIbHAsi padoTa 00y4YalouXCs 12
Pemrenne 3amau mo teme
Tema 7.2. ConepxaHue y4eGHOro MaTepuajia 12
MHoOrorpaHHHKH. 1 [ToHsiTHIE MHOTOTPAaHHUKA. 2 1,2
2 [Mpu3ma. 2 1,2
3 IMupamuna. 2 1
IIpakTHyecKkHne 3aHATHA 6
1 [Tomanp MOBEpXHOCTH MPHU3MBL. 2
2 Pewenue 3agau no teme «IIpusma. [lupamuaay. 2
3 CHMMETpHS B IPOCTPAHCTBE. 2
CamocrosiTeJibHasi padora 00y4arouuxcs 6
Pemenue 3a1a4 o teme
Tema 7.3. Coaep:xkaHue y4e0HOr0 MaTepuaJa 20
Koopaunatel 1 1 [TonsiTust BeKTOpa. PaBEHCTBO BEKTOPOB. 2 1,2
BEKTOPHI B 2 CrnoxeHre ¥ BEIYUTAHHE BEKTOPOB. 2 1,2
POCTPaHCTBE. 3 Pasznoxenue BeKTopa 1o TpeM HEKOMILIAaHAPHBIM 2 12
BEKTOpaM . '
4 IIpsiMoyronpHas cucTeMa KOOPAMHAT B MPOCTPAHCTRBE. 2 1,2
5 CBsI3b MEX/1y KOOpAMHATAMU BEKTOPOB M KOOPJMHAT 2 12
TOYEK. '
IIpakTHYecKkne 3aHATHUS 10
1 CyMMa HECKOJIBKUX BEKTOPOB. 2
2 YMHOXEHHE BEKTOpA Ha YUCIIO. 2
3 Kommnanapusie Bektopa. [IpaBuiio napannenenunesa. 2
4 IIpocreiimue 3ajauy B KOOpAUHATAX. 2
5 Yron mexay Bektopamu. CkaasipHOE IPOU3BEICHHE
BEKTOPOB. BbIuMcieHne yrioB MEKIy IPSIMbIMU U 2
TUIOCKOCTSIMH.
CamocrosiTe1bHasi padoTa 00y4yarouuxcs 8
Pewenue 3anau no reme
Tema 7.4. Coaep:xanue yueOHOro MaTepuaJja 16
Temxan 1 [TonsTHE MIMHIpA. 2 1,2
MOBEPXHOCTH 2 Konyc. YceuéHHblii KoHyC. 2 12
BpaleHust 3 Cdepa. Ypasuenue chepsl. 2 1,2
4 [Tnomane chep. 2 1,2
IpakTHYecKHe 3aHATHS 8
1 Hunmuuap. Pernenue 3amay. 2
2 Yceu€HHblil KOHYC. 2
3 Cdepa. Ypasuenue chepsl. )
4 Pemenue 3a1au no temsl «Tena BpaieHus».
CamocTosiTe/1bHasi padoTa 00y4yalouuxcs 10
Tema 7.5. Oobembl | Coaep:kaHue yueOHOro MaTepuaja 16
Tea 1 [Tonstue o6vema. OOBEM MPSIMOYTOIBHOTO 4 12
napaJulesIenuIe/1a. '
2 O0beM NPSIMOYTOJILHOM NPU3MBI. 2 1,2
3 O0beM MIIMHApA. 2 1,2
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4 O0beM nUpaMuIbL. 2 1,2
5 O0BeM KoHyca. 2 1,2
IIpakTHYecKkne 3aHATHS 8
1 Beruncienre 00beMOB Tell C TOMOIIBI0 HHTErpaa. 2
2 O06BbeM HaKJIOHHOH IPU3MBL. 2
3 O06beM MIapOBOTO CETMEHTa, IAPOBOTO CII0sI, CEKTOPA. 2
CamocrosiTebHast padoTa o0y4aoImmxcs
Pemenue 3amad mo Teme 8
BCEI'O 350
2.4 Conepskanue pa3iesoB y4eOHON TUCHUILINHBI
2.4.1 3aHAaATHA JEeKIHOHHOI'0 THIIA
Ne HaumeHnoBanue paznena Copepxanue pazaena ®opma
paszena TEKyIEero
KOHTPOJIA
1 Pasznen. AJITEBPA BBenenue v, P
Martematnka B Hayke, TEeXHHUKE, SKOHOMHKE,
WHQOPMALMOHHBIX ~ TEXHOJOTHAX U NPaKTUYECKOU
nestenbHOCTH. Llenn M 3amauM M3ydeHUs MaTeMaTUKU IpU
ocBoernu npodeccuit CI1IO u crenmanprOocTelt CI1O.
Lensle u panroHaNbHBIE YKCIa. JIeHCTBUTENbHBIE YNCTA.
Tema. Kopuu, crenenu u sorapupmol
KopHu HaTypanbHOW CTENEHM M3 4YHCIa M HUX CBOKCTBA.
CreneHn C panMOHANBHBIMHU IIOKa3aTENIsIMHM, WX CBOWCTBA.
CrenieHn ¢ JEHCTBUTEBHBIMHA TTOKA3aTEIIIMH.
Tema. Jlorapugm. Jlorapupm umcaa. OcHoBHOe
norapu(p)MHUYECKOe TOKAECTBO. JlecsATHUHbIE U HATypaibHbIC
norapu¢mbl. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon
K HOBOMY OCHOBaHHIO.
Tema. IIpeoOpa3oBaHue anredpamyecKux BbIPasKeHHIA.
IIpeo6pa3oBanue panuoHaIBHBIX, MPPALMOHATIBHBIX
CTEICHHBIX, MOKa3aTeNbHBIX M JOTapu(pMHIECKUX
BBIPAKEHUH.
2 Paznean. OCHOBBI | Tema. OcHOBHBIE TIOHATHSA VvV, P
TPUT'OHOMETPUHN Paguannas mMepa yria. BpamartensHoe nBmxenue. CuHYC,
KOCHHYC, TAHT'€HC 1 KOTaHT'€HC YHCIIa.
Tema. OcHOBHbIE TPUTOHOMETPHUYECKHUE TOKAECTBA
@opmynsl npusBeaeHus. Dopmyisl cnoxeHus. DopMyIibl
YABOEHHUSL. IIpeobpazoBanus IPOCTENIINX
TPUTOHOMETPUYECKUX BBIpakeHUH IIpeoOpa3oBaHme CyMMBI
TPUTOHOMETPUUYECKHX  (YHKIUA B  TNPOU3BEIEHUE U
MIPOU3BEACHUS B CYMMY.
Tema. TpuronomerpnyecKue ypaBHeHHs 1 HePaBeHCTBA
[IpocTeiimne TPUTOHOMETPUUECKUE YPABHEHHUS.
Tema. O0paTHbIC TPHTOHOMETPHYCCKHE (PYHKIIMH.
ApKCHHYC, apKKOCHHYC, apKTaHT€HC.
3 Pasznean. OYHKIHUU, HUX | Tema. ®yHKkuuu. VvV, P

CBOWCTBA U TPA®UKHA

OOnacTb ompeneneHnusT ¥ MHOXECTBO 3HAuCHHH; Trpadux
¢yHKIMK, TOcTpoeHHe TpadukoB (QyHKOMH, 3amaHHBIX
Pa3IMYHBIMH CIIOCOOAMH.

Tema. CBoiicTBa pyHKIMH.

MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb, OTPAHUYEHHOCTb,
MePUOANYHOCTh. [IPOMEKYTKH BO3pacTaHusi M YObIBaHHS,
HauOosblee U HAMMEHbIIIEe 3HAYCHUS, TOUKU IKCTpEMyMa.
I'paduueckast unTepnperarus. [Ipumepsl GYHKIMOHAIBHBIX
3aBUCHMOCTEl B peaJbHBIX Tpoleccax U  SIBICHHSX.
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Apudmernyeckre onepauuu Haj QyHkumsmu. CroxHas
¢byakusa  (kommosunus). [lowsmue o0 HenpepwvlgHOCU
@dyHryuu.

Tema. O0paTHble GyHKIUH.

Obnacms onpedenenus u 0061aCmMb 3HAYEHUN OOPAMHOU
¢yuxkyuu. I'pagux obpammuoti  @yukyuu. CTENCHHBIE,
MOKa3aTeIbHbIC, JIOTapU(PMUIECKIE W TPUTOHOMETPHUUECKHE
GbyHKIMN.

OOpatuble TpuroHomerpudeckue ¢ynkuun OmnpeneneHus
(byHKIMIA, UX CBOMCTBA U TpaduKH.

[IpeoOpasoBanus rpadukoB. [lapamiensHslli  mepeHoc,
CHUMMETPHsI OTHOCHTENIbHO OCEeH KOOpAMHAT M CHMMETpPHUs
OTHOCHTEIILHO Hayasa KOODPJIMHAT, CUMMETpHS
OTHOCHTENIFHO IPSIMOH Y = X, PacTsHKEHHE U C)KaTHE BIOJIb
ocell KOOpJUHAT.

Paznen. HAYAJIA
MATEMATHYECKOI'O
AHAJIM3A

Tema. IlocienoBaTebHOCTH.

Crioco0s1 3aMaHnAs u CBOMCTBaA YHCIIOBBIX
MOCJIENOBATEIBHOCTEMN. Tonsmue 0 npeoeie
noC1e008amMenIbHOCU. Cywecmeosanue npeodena
MOHOMOHHOU 02paAHUYEHHOU noCc1e008amenbHOCMU.
CyMmMupoOBaHHe [OCJIEIOBATEIbHOCTEH. beckoneuHo
yOBIBaroI[asi FeOMeTpUYecKasi IPOTrPeccusi U ee CyMMa.
Tema. IIpoussoanas.

[onsiTve 0 MPOM3BOAHON (YHKIHMH, € TeOMETPHYECKUH U
¢usnyeckuil cMbICI. YpaBHEHHE KacaTelbHOH K rpaduky
¢ynkun. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHHS,
yacTHele.  [IpOM3BONHBIE  OCHOBHBIX  BJIEMEHTapHBIX
¢yakunii. [IpuMeHeHWe TPOW3BOAHON K HCCIICIOBAHHIO
¢yHKIMH W mocTpoeHHIO  TpadukoB.  [Ipouszeoowvie
obpamuou Gynkyuu u Komnosuyuu @yukyuu. IIpuMeps
HCIONb30BaHUs MPOU3BOAHOM I HAXOXKICHHS HAMITYUIIEro
peleHus B IPUKIATHBIX 3a1a4ax. BTopas mpousBonHasi, ee
reomerpuueckuii M Qusnueckuii cmbicn.  HaxoxneHue
CKOPOCTH JyIsl TIpoliecca, 3a1aHHOro (HOpMyJION U TpaduKoM.
Tema. IlepBooOpa3Hasi U HHTerpaJl.

[IpuMeHeHMEe OIpeNeNeHHOTO WHTerpaja Uil HaXOXKACHUS
IUIOIIA M KpUBOJIUHEHOU Tpanenuu. Popmyna HeroTtona—
Jleitoanma. [Ipumepsl mpUMEHEHHsT WHTErpana B (hU3HKE U
TEOMETPUH.

Pazgean. YPABHEHUA 141
HEPABEHCTBA

Tema. YpaBHeHHS U CUCTeMbl YPABHEHHU .
PammonaneHble, MppanMoOHANbHBIE, MOKa3aTelIbHBIE U
TPUTOHOMETPHUECKHE YpaBHEHUS u CHCTEMBI.
PaBHOCHIBHOCT ~ ypaBHEHMH,  HEPaBEHCTB,  CHCTEM.
OcHOBHBIE TpHUEMBl WX pemeHus (pa3jloXeHHe Ha
MHOXHUTCIIN, BBCJACHUC HOBBIX HCH3BCCTHBIX, ITIOJACTAHOBKA,
rpadudecKuii MeTox).

Tema. HepaBencrBa. PaunuoHnaibHble, HppalnMOHaJIbHBIE,
MOKAa3aTelbHbIE U  MpucoHOMempuyeckue HEPaBEHCTBA.
OcHOBHBIE TpHEMBI HUX pemeHus. MeTox WHTEepPBaJoB.
N3obpaxxeHne Ha KOOPJAMHATHOW IUIOCKOCTH MHOXKECTBA
pelleHni ypaBHEHUH U HEPaBEHCTB C ABYMS IEPEMEHHBIMU
U MX CUCTEM.

Pasgen. KOMBUHATOPHKA,
CTATUCTUKA UM TEOPUS
BEPOSITHOCTEM

Tema. D1eMeHTBI KOMOMHATOPHUKH

OCHOBHBIC TIOHATHS KOMOMHATOPWKH. 3aJa4d Ha TOACYET
yyciaa pa3sMELIeHUH, MepecTaHOBOK, codyeTaHWi. Pemenue
3a7a4 Ha nepebop BapuaHroB. @opmyna 6uHoMa HeroToHA.
CpoiicTBa OMHOMHMHAIBHBIX K03(duimenTos. TpeyroasHUK
IMackas.

Tema. D1eMeHTHI TEOPHH BEPOSITHOCTEH

CoObITHe, BEpOATHOCTH COOBITHS, CIOXKEHHE M YMHOKEHHE
BEPOSITHOCTEH. [loHamue o He3asucumocmu coOblmuil.
Huckpemnas cryuaiinas eenuduuna, 3aKon ee pacnpeoeneHus.
Yucnosble  xapakmepucmuku  OUCKDEMHOU  CAYYAUHOU
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senuuunsl. llonamue o 3akone 6oNbUIUX YUCeN.

Tema. DjleMeHTBHI MATEMATHYECKOH CTATHCTHKH
[Ipencrapnenne naHHBIX (TaOIHUIBI, AMArpaMMBI, TpaduKn),
2eHepanbHas COBOKYNHOCIb, 8v160pKa, cpednee
apugpmemuueckoe,  meduana. Ilonamue o  3a0ayax
Mamemamuueckou cmamucmuxu. Pewienue npaxmuyeckux
3004y ¢ NPpUMeHeHueM 8ePOSINHOCIMHBIX MEM0008.

Pazgen. TEOMETPUSA

Tema. IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonokeHue ABYX MNpPSIMBIX B IPOCTPAHCTBE.
[MapannensHocTs mIpsAMOM M TwiockocTH. IlapamnensHocTs
miockocteil. IleprneHaAuKyNIIpHOCTh NPSIMOM M IJIOCKOCTH.
IlepneHaukynsp ¥ HakJIOHHAsA. YIOJl MEXIy HIpsSIMOA U
IUIOCKOCTBIO. JIByrpaHHBIN yroi. Yroi MeXay MIIOCKOCTSIMU.
IlepneHaUKYIIpHOCTL ABYX IUIOCKOCTEH. I'eomerpuyeckue
mpeoOpa3oBaHus MNPOCTPAHCTBA: MapajUIENbHBII TEpeHoc,
CHMMETpPHs OTHOCHTENBHO IUIOCKOCTH. [lapamnensHoe
MIPOCKTUPOBaHKE. [110Wadb OPMOLOHANLHOU  NPOEKYUU.
N3obpakeHre mpoCTPaHCTBEHHBIX QUTYP.

Tema. MHOrorpaHHuKH

Bepmmnbl, pebpa, rpaHM MHOTOTpaHHUKA. Paseepmia.
Mnuozoepannvie yenvi. Boinyknvie muozoepannuku. Teopema
Diinepa. Tlpuszma. Ilpsmas ©  uaxkaownas  TpU3Ma.
IIpaBunbaas mpusMma. Ilapamnenenunen. Ky6. ITupamuna.
IIpaBunbHas nupamuga. YcedeHHas nupamunaa. Terpasip.
Cummerpun B KyOe, B MNapajulelenumnene, B IpU3ME U
mupamuae. Ceuennss Kyba, TPU3MBI W IHPAMUABL
[IpencraBnenne 0 MIPaBUIIBHBIX MHOTOTPaHHHKaX
(TeTpaszpe, KyOe, OKTa’pe, JOAEKa’dApe U UKOCAIAPE).
Tema. Tesia U IOBEPXHOCTH BpallleHUs

Hununap u koHyc. YceueHHbIH KOHYC. OCHOBaHUE, BBICOTA,
OoKOBasi TOBEPXHOCTh, OOpasyromasi, pa3BepTka. OceBble
CeUeHMs U CEYeHHMs, MapajulenbHble ocHoBaHMIO. [llap u
cdepa, ux ceuenus. KacatenpHast miockocTs K chepe.

Tema. M3mMepeHusi B reomeTpuu

O0weM u ero m3Mmepenue. MuTerpanbHas Gopmyaa oobema.
DopmyIibl obpema Ky0a, MPSAMOYTOJIBHOTO
napajjeNnenuneaa, Mpu3Msl, mUanHApa. Popmyisl oobema
mpaMuabl 1 KoHyca. DopMyInbl IIIOmaayd MOBEpXHOCTEH
LUIMHIpPa U KOoHyca. DopMyiisl o0beMa mapa W IJIOMaaAn
coepsl. [Togobue Ten. OTHOMEHHS TUIOMANCH MTOBEPXHOCTEH
1 00BEMOB ITOTOOHBIX TEII.

Tema. KoopauHaThbl M BeKTOPBI

[IpsimoyronbpHas  (mekapToBa) CHCTEMa KOOPJAWHAT B
npocTtpancTBe. DopMmyrna  pacCTOSHUS MEXAY JBYMS
TOYKaMu. YpaBHeHHs cdepbl, niockocmu U NpIMOU.
Bekropel. Moayne  BekTOopa. PaBeHCTBO  BEKTOPOB.
CrnoxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Pa3noxeHne BeKTOpa MO HAPABICHUAM. YTOJI MEXIY ABYMS
Bekropamu. Ilpoeknuss BexTOopa Ha ocbk. KoopauHaTs
BEKTOpa. CkanspHoe MIPOU3BEACHUE BEKTOPOB.
Hcnonp3oBaHue KOOpAMHAT M BEKTOPOB MpPH PELICHUU
MaTeMaTUYECKUX U PUKIAJHBIX 3a]au.

2.4.2 TlpakTnyeckue 3aHATHS

Ne
paszzaena

HaumenoBanue paznena

Copepxanue paszena

®opma
TEKyLIEro
KOHTPOJIA

1

Pazgen. AJITEBPA

ApI/I(I)MGTI/I‘IGCKI/IC ):[eﬁCTBPISI HaJ 4YHCIaMH, HAXO0XICHHUC
HpI/I6J'II/I)K€HHLIX 3HAYCHUI

P, V, T
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BEJIMYUH M TIOTPEINHOCTCH BhIYUCICHHUN (AOCOMIOTHOUW U
OTHOCHUTENILHOW), CpaBHEHHE  YHCIOBBIX  BBIpAKEHUH.
Brruncnenue u cpaBHeHHE KOpHEH. BhinoiaHeHne pacueToB ¢
panukanamu. PemieHue  uppanuoOHaNbHBIX — YPaBHEHMM.
Haxoxxaenue 3HaueHUH CTeNEeHEW ¢ palMOHAIbHBIMU
mokazaremsivi.  CpaBHeHue cremeneidl. [IpeoOpa3oBanus
BBIPAKEHUH, CoZIeprKaluX CTEIEHU. Pemenune
MOKa3zaTeJIbHBIX YpaBHEHHH. PereHune npukIagHbIX 3ajad.
Haxoxnenue 3HaueHWil jorapudma 1O MPOU3BOIBHOMY
ocHoBaHui0. Ilepexox OT OJHOrO OCHOBaHHA K IPYTroOMY.
Brruncnenue u CpaBHEHHE sorapu¢moB.
JlorapudmupoBaHUe U TOTCHIUPOBAHKUE BBIPAIKCHHIA.
[IpubNUKCHHBIC BBHIYKMCICHUS W PCIICHUS MPUKIATHBIX
3amad. Pemenne orapu)MUdecKux ypaBHEHHH.

Paszgean. OCHOBBI
TPUTI'OHOMETPUH

PagnaHHBIN METOX M3MEPEHHUS YIJIOB BPALICHUS WM CBS3b C
rpagycHoii  Mepoil. OCHOBHBIE  TPHUTOHOMETPUYCCKHE

TOK/IECTBA, (hopmyisl CIIOXKCHHUS, YIIBOCHHS,
mpeoOpa3oBaHUe CyMMBI TPUTOHOMETPHUIECKUX (YHKIHH B
MIPOU3BEIICHUE, peoOpa3oBaHne TIPOMU3BEIACHUS

TPUTOHOMETpUYECCKNX (QYHKIUH B cymmy. [Ipocrefimme
TPUTOHOMETPUYECKHE YPaBHEHHS U HEpaBEHCTBA.

OOpaTHble TPUTOHOMETpUYECKHE (YHKIMU: apKCUHYC,
ApPKKOCHHYC, apKTaHT€HC.

P, vy, T

Pasznea. OYHKIHUU, ux
CBOWMCTBA U TPA®UKHU

[IpumMeps! 3aBUCUMOCTEHN MEXIy MEPEeMEHHBIMHU B PEalbHBIX
mporeccax M3 CMEXHBIX gucnuiuiH.  OmnpeneneHue
¢ynkuuid. [loctpoeHne W ureHHe TPadUKOB (YHKIHMA.
Hccnenosanue GhyHKIHN. CBoMcTBa JIMHEHHOMH,
KBaJIpaTUIHOW, KYCOYHO-TMHEWHOW W IpOOHO-THHEHHON
¢ynknuid. HenpeprsiBHBIE u  mepuoandeckue (yHKIHH.
CpoiictBa W TpaduKu cuHyca, KOCHHyCa, TaHT€HCA U
koTtanrerca. O6patHele QyHKIMH U ux rpaduku. OOpaTHBIE
TpuroHomerpudeckue ¢yHkiun. [IpeodpazoBanus rpaduxa
¢ynkiuu.  [apmonumueckwe — kosieOanms.  [IpuknanHsie
3aja4u. IToxasarenbHbIe, norapuMuyecKue,
TPUTOHOMETPUYECKHE YPABHEHUS U HepaseHcmad.

P, Y, T

Pazgea. HAYAJA
MATEMATHYECKOI'O
AHAJIM3A

UucnoBass IOCIEIOBATENbHOCTh, CIHOCOOBI €€ 3aJaHus,
BBIUUCIICHUS  YICHOB  IOCIeAOBaTeNbHOCTH.  llpemen
NIOCJIEI0BATENBHOCTH. beckoneuHo yOBIBaromas
reoMeTpHUecKasi IPOrpeccHs.

[IponsBonHast: MeXaHUYECKUH U TEOMETPHUUYECKUI CMBICI
MPOU3BONHONW. YpaBHEHHE KacaTeNbHOH B 0OIIEeM BHIE.
[paBuma u Qopmynsl nuddepeHIpoBaHus, TabnuIa
MIPOM3BOJHBIX 3JeMeHTapHbIX (yHKnuil. MccnenoBanue
(YHKIMH C TOMOUIBIO

npousBojHONW. HaxoxaeHne HauOONbIIEro, HAaWMEHBIIETO
3HAa4YeHUS U IKCTPEMaJbHBIX 3HadeHUH (yHKuuu. MHTETpan
u  nepBooOpasHas. Teopema  Hbrorona—JleiiOHuna.
[IpuMeHeHne WHTerpaja K BBIYMCICHHIO (PU3MUYECKUX
BEJIMYMH M TUIONIAJIEN.

P, vy, T

Paznea. YPABHEHMUSI n
HEPABEHCTBA

Kopuu YpaBHEHUH. PaBHOCHIIBHOCTD YpaBHEHHUH.
IIpeobpa3oBanue ypaBHeHWH. OCHOBHBIC TIPUEMBI PEIICHUS
ypaBHeHUU. Pemienue cucrem ypaBHeHuil. McnosbzoBanue
CBOWCTB W TpaduKoB (PYHKIWMIA IJs pEelNICHUS YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe MaTeMaTH4eCKUX METOJIOB st
pelIeHNs COoIepKaTeNbHBIX 33aad W3 Pa3IUYHBIX OOyacten
HayKl U TMpakTUKU. HWHTepmperauusi pe3yibrara, y4yeT
peabHbIX OrpaHUYECHHUH.

P, vy, T

Pasgen. KOMBHUHATOPHMKA,
CTATUCTUKA UM TEOPUS
BEPOSITHOCTEM

Hcropust pa3BuTHs KOMOWHATOPHKH, TEOPHH BEPOSITHOCTEH
1 CTaTUCTHKH U UX POJIb B PA3IMIHBIX chepax YeTOBEUECKON
Ku3HenesTenpbHoCTH. IlpaBmna komOnHatopukn. Pemenme
KOMOWHATOPHBIX 3aja4. Pa3MmemeHws, CcoYeTaHus u
nepecraHoBku. bunom HproroHa u TpeyronpHuk Ilackans.
Ilpuknaguele  3apaud.  Knaccuuyeckoe — omnpezaesieHue

P, vV, T
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BEpOSITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpeMa O CyMMe
BeposATHOCTeH. Bpruncinenue BepositHocten. [lpuxnamnHbie
3amaun. llpencraBieHHe YHCIIOBBIX NaHHBIX. lIpmKiamHbIe
3a1a4n.

7 Pazgen. TEOMETPUSA

[Ipu3Haky B3aMHOTO PacHOJIOKEHUS MPSIMBIX. YTOI MEXAY
npsAMbIMU. B3aumHOe pacnonoxeHne MpsiMbIX U IJIOCKOCTEN.
IlepneHauKyasip ¥ HAKJIOHHAsE K IUIOCKOCTH. YTOJI MEXIY
OpsIMOM UM IJIOCKOCThIO.  TeopeMbl O  B3aMMHOM
pAacIOJIOKEHUU MpsMOM M IIOCKOCTU. TeopeMa 0O Tpex
neprneHaukynapax. IlpusHaku U cBoiicTBa mapajuleNbHBIX U
MEePIeHANKYJIAPHBIX IUIOCKOCTeH. PaccTrosiHMe OT TOYKM A0
IUIOCKOCTH, OT MPSMON 10 IUIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSAIMH, MEXAY CKpEIIMBAIOIIMMUCS  IPSIMBIMH,
MEXAY TPOU3BOJBHBIMH (QUIypaMH B HPOCTPAHCTBE.
[TapannenbHoOe MPOEKTUPOBAHME U €r0 CBOUCTBA. Teopema o
NnaoOWAoU  OPMOZOHANLHOU  NPOEKYUU  MHO20Y20NbHUKA.
B3anmMHOE pacmonokeHHe TPOCTPAaHCTBEHHBIX  (UTYP.
Pasnmuunbple BUABI MHOTOTPAaHHHKOB. WX wu300pakeHHS.
Ceuenus, pa3BepTKU MHOTOI'PaHHUKOB. [Mnowans
MOBEPXHOCTU. Bunmpl cummeTpuili. B IPOCTPAHCTBE.
CummeTpust  Teql  BpalleHUs M MHOTOTPaHHUKOB.
Boruncienue miomaneii 1 00bemMoB. Bekropsr. [eitctBus ¢
BeKTOpamHu. [lekapToBa cucTeMa KOOPAMHAT B IIPOCTPAHCTBE.
VYpaBHEeHHE OKpYKHOCTH, c(epbl, IIOCKOCTH. PaccrosHue
MEXJIy TouykaMu. JlelcTBHUA C BEKTOpaMH, 3aJaHHBIMU
koopauHaTamu. CKansipHOE  NPOM3BEACHHE  BEKTOPOB.
BekTopHoe ypaBHEHUE psIMOi u IIOCKOCTH.
Hcnonp30BaHne BEKTOPOB MpPU JOKA3aTENbCTBE TEOPEM
CTEPEOMETPHUHU.

P, vy, T

He npenycmotpenst

2.4.3 JIaGopaTopHBbIe 3aHATUSA

2.4.4 Copep:xxanue camocTosiTe1bHOM padoThl (IlpumepHas TemaTnka pedeparoB)

Tembl pedepaToB

l.MaremaTtuka B HayKe.

2.HenpepsiBHBIE 1po0H.

3.Crenenu ¢ 1eMCTBUTEIbHBIMY OKA3aTESIMU.
4.I'padmyeckoe peleHrne ypaBHEHH.

5.I'paduueckoe perieHne ypaBHEHU U HEPABEHCTB.
6.Ilonsitue audpepeHimana u ero NpUI0KEHUS.
7.MccnenoBanuii ypaBHEHH U HEPABEHCTB C MapaMeETPaMHU.
8.Cxembl bepHyIM MOBTOPHBIX UCIBITAHUM.

9.Cpennue 3HaYEHUs M UX TPUMEHEHUE B CTATUCTHUKE.
10.1TapannensHO€ MPOESKTUPOBAHUE

11.1IpaBunbHBIE ¥ TOJYIPABUIbHBIE MHOTOTPAHHUKH.
12.Konuveckne ceueHusl U UX IPUMEHECHHUE B TEXHUKE.
13.BekTtopHoe 3a/1aHKe OpsIMBIX U IIOCKOCTEN B IPOCTPAHCTBE
14. MaremaTuka ¥ K13Hb.

15. MaTemaTuka 1 My3bIKa.

16. MaTYHMIIMS 1 MaTeEMaTHKA.
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2.4.5 IlepeyeHb y4eOHO-METOAMYECKOTO O0ecTeYeHHsl CAMOCTOATEILHOUH padoThl

OﬁyanOl[II/IXCﬂ nmo AMCIMUIIJINHE

Hauanom opranmzanuum ar000il caMOCTOSTEIbHOW pabOThl JOMKHO OBITH NMPUBUTHUE
HABBIKOB M YMEHUN TPaMOTHOM paboThl ¢ YUeOHOM M HAyIHOU JTUTEPATypoid. ITOT MpoIliece, B
MIEPBYIO OYEpe/Ib, CBS3aH C HAXOXKJIECHUEM HEOOXOAMMOM ISl YCIIEIIHOTO OBJIAJICHUS Y4€OHBIM
MarepuaioM nureparypoil. CTyaeHT AOMKEH yMETh MOJIb30BaThCsi (PoHIaMH OHOIHMOTEK U
CIIpaBOYHO-OHOIMOTpaUIeCKUMH H3TaHUSIMH.

CryaeHTsl AJis TOJHOIEHHOTO OCBOCHHMS YYEOHOro Kypca MJOJIKHBI COCTaBIATH
KOHCIIEKTHI KaK MPHU MPOCTYIIMBAHUU €r0 TEOPETUYECKOM (JIEKIIMOHHOW) YacTH, TaK U MpHU
MOJTOTOBKE K MpaKTUYECKUM (1abopaTopHbIM) 3aHATHSAM. JKenareabHO, YTOOBI KOHCIIEKTHI
JIEKIUH 3alUChIBAINCH B JOTUYECKOM MOCIE0BAaTEIbHOCTH N3YYEHUS Kypca U COAEPKAINCH B

OJTHOW TETPAIH.

HaumenoBanue pa3znena,
TEMBbI

IlepeueHsb y4eOHO-METOMUCCKOTO 00eCICUeH S JUCIUILIMHBI TI0 BBITOJHCHUIO
CaMOCTOSTENTbHON paboThI

Pazgen 1. AJITEBPA

1. Anrebpa m Hadana maremMaTtmdeckoro aHamm3a. 10 kmacc : B 2 4. U. 1. : YueOHUK misa
ydammuxcs 00meo0pa3oBaTeNbHEIX yupexneHuid (mpodmubHBI  ypoBeHp) / A. T.
Mopaxosuy, I1. B. Cemenos. - 10-e u3z., crep. - Mocksa : Maemo3una, 2013. - 424 c.: u.

2. Anrebpa m Hayama mMaTeMaTuueckoro aHammsa. 10 kmace : B 2 u. Y. 2. : Bamayauk s
ydammxcs o0meo0pa3oBaTeNbHBIX YIPSKACHNH (MPpOQIIIBHBINA YpoBeHb) / Mopakosud A.
I'., pen. - 10-e u3n., crep. - MockBa : MHemo3uHa, 2013. - 343 c.

3. Anrebpa u Hayaia MaTeMaTh4eckoro anamusa. 11 kmacc : B 2 u. Y. 1. : YueOHUK IS
y4aimxcs 00Ieo0pa3oBaTeIbHbIX  yupexaeHuid (mpoduibHblii  ypoBeHb) / A. T.
Mopakosuu, I1. B. CemeHoB. - 7-¢ u3f., ctep. - Mocksa : MHemo3una, 2013. - 287 c.

4. Anrebpa ¥ Havana MaTeMaTtHdeckoro ananmsa. 11 wmacc : B 2 4. Y. 2. : 3agaunuk ams
yuaiuxcsi 001eo0pa3oBaTebHbIX yUpekaeHui (nmpoduibHblil ypoBeHb) / MopakoBuu A.
I'., pen. - 7-e m3x., crep. - Mocksa : MHemo3nHa, 2013. - 264 c.

Pazgen 2. OCHOBBI
TPUT'OHOMETPUU

1. Anrebpa u Hadana maremMaTtmdeckoro aHamm3a. 10 kmacc : B 2 4. U. 1. : YueOHUK mis
ydammxcs —00meoOpa3oBaTeNbHBIX —yupexaeHuid (mpodmibHbI  ypoBeHp) / A. T.
Mopaxosuy, I1. B. Cemenos. - 10-e u3z., crep. - Mocksa : Maemo3una, 2013. - 424 c.: u.

2. Anrebpa m Havyama mMaTeMaTHueckoro aHammsa. 10 kmace : B 2 u. Y. 2. : Bagayauk s
ydammxcs 00meo0pa3oBaTebHBIX YIPSKACHUH (MPOIIBHBINA YpoBeHb) / MopakoBud A.
I'., pen. - 10-e u3n., crep. - Mocksa : MHemo3uHa, 2013. - 343 c.

3. Anrebpa u Havayna mareMmarudeckoro aHanmsa. 11 xmacc : B 2 4. Y. 1. : YueOHUK IIst
y4aimxcss  001eo0pa3oBaTeIbHbIX  yupexaeHui (npoduibHbli  ypoBeH) / A, T.
Mopnakosuy, I1. B. CemeHoB. - 7-¢ u3j., ctep. - Mocksa : MHemo3uHa, 2013. - 287 c.

4. Anrebpa u Hayama mareMatndeckoro aHamuza. 11 kmacc : B 2 u. Y. 2. : 3agaunuk nms
yuaiuxcsi 001e00pa3oBaTeNbHbIX yupexaeHuid (nmpoduibHblii ypoBeHb) / MopakoBuu A.
I'., pex. - 7-e m3x., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

Pa3pea 3. OYHKIMN UX
CBONCTBA U TPA®UKU

1. Anrebpa u Havajga maremaTmdyeckoro anamm3a. 10 kmacc : B 2 4. Y. 1. : VueOHuk mis
ydammxcs —00meoOpa3oBaTeNbHBIX —yupexaeHuid (mpodribHBI  ypoBeHp) / A. T.
Mopaxosuy, I1. B. Cemenos. - 10-e u3z., crep. - Mocksa : Maemo3una, 2013. - 424 c.: ui.

2. Anrebpa u Havyana mMaTeMatudeckoro aHaimsa. 10 xmacc : B 2 u. Y. 2. : 3agauHuk mmns
ydammxcs 00meo0pa3oBaTeNbHBIX YIPSKACHUH (MPOQIIBHBINA YpoBeHb) / MopakoBud A.
I'., pen. - 10-e u3n., crep. - Mocksa : MHemo3uHa, 2013. - 343 c.

3. Anrebpa u Havanma mareMarudeckoro aHammsa. 11 xmacc : B 2 4. Y. 1. : YueOHHUK st
ydamuxcss  00IIeo0pa3oBaTeIbHbIX  yupekaeHu (mpodwmibHbIE ypoBerb) / A. T.
Mopnkosud, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3uHa, 2013. - 287 c.

4. Anrebpa u Hayama mareMatndeckoro aHanmsa. 11 kmacce : B 2 u. Y. 2. : Bagaunuk st
ydammxcs 00meo0pa3oBaTeNbHBIX YUIPSKACHNH (MPpOGIIIEHBIN ypoBeHb) / Mopakosud A.
I'., pen. - 7-e uzn., crep. - Mocksa : Muemo3uHa, 2013. - 264 c.

Paszgen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIM3A

1. Anrebpa u Hauaja mMatemaTtmdeckoro ananmsza. 10 xmace : B 2 . Y. 1. : YueOHuk mus
yuammxcst 0o0meoOpa3oBaTeNbHBIX  yupexaeHuil (npodwnbHblii  ypoBens) /  A. T.
Mopaxkosuy, I1. B. Cemenos. - 10-e u3n., crep. - Mocksa : Maemo3una, 2013. - 424 c.: ui.

2. Anrebpa u Havyana mMaTeMaTudeckoro aHanmsa. 10 kmace : B 2 u. Y. 2. : Bamaynuk s
yuammxcst 001eo0pa3oBaTeNbHbIX yUpekaeHui (mpoduibHbil ypoBeHb) / MopakoBuu A.
I'., pen. - 10-e u3n., crep. - Mocksa : MHemo3uHa, 2013. - 343 c.

3. AnreOpa u Havyasma MaTemarudeckoro aHanmms3a. 11 kmace : B 2 4. Y. 1. : YyeOHuk s
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yuammxcst o0mieo0pa3oBaTelbHbIX  yupexiaeHud (npoduneHblii  ypoBens) / A, T.
Mopnkosud, I1. B. CemeHoB. - 7-e u3a., crep. - Mocksa : Muemo3una, 2013. - 287 c.

4. AnreOpa u Hadaima MaTematudeckoro ananmsa. 11 xmacc : B 2 4. Y. 2. : 3agagHuk ams
ydammuxcs o0meo0pa3oBaTeNbHBIX YUPSKACHNH (MpOoQIIbHBIN ypoBeHb) / MopakoBmd A.
I'., pex. - 7-e m31., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

Pa3zgen S. YPABHEHIUA U
HEPABEHCTBA

1. Anrebpa m Hadana maremarmdeckoro aHamm3a. 10 kmacc : B 2 4. U. 1. : YueOHuK mus
ydammxcs o0meoOpa3oBaTeNbHEIX yupexneHuid (mpodmusHBI  ypoBeHs) / A. T
Mopaxosuy, I1. B. Cemenos. - 10-e u3z., crep. - Mocksa : Maemosuna, 2013. - 424 c.: u.

2. Anrebpa u Hayana mMaTeMatuueckoro aHanmsa. 10 kmace : B 2 u. Y. 2. : Bagaynuk s
yyaruxcsi 001eo0pa3oBaTeNbHbIX yUpEKACHHH (IPpOoQUIbHBIA ypoBeHb) / Mopakosud A.
I'., pen. - 10-e m3n., crep. - MockBa : MHemo3uHa, 2013. - 343 c.

3. AnreOpa u Havyama MaTeMatudeckoro aHammsza. 11 kmace : B 2 u. Y. 1. : YyeOuuk mis
yuamuxcst 00meoOpa3oBaTelbHBIX  yupexaeHuil (npodwuibHblid  ypoBenp) /  A. T
Mopakosuy, I1. B. CemenoB. - 7-¢ u3n., ctep. - Mocksa : MHemo3uHa, 2013. - 287 c.

4. AnreOpa m Hadaima MaTeMathdeckoro ananmsa. 11 xmacc : B 2 4. Y. 2. : 3agagnuk ams
ydamuxcs 00meo0pa3oBaTeNbHBIX YIPSKACHNH (MPOQIIIEHBIN ypoBeHb) / Mopakosud A.
I'., pen. - 7-e m3x., crep. - Mocksa : MHemo3uHa, 2013. - 264 c.

Paznen 6.
KOMBUHATOPUKA,
CTATUCTUKA U TEOPUY
BEPOSITHOCTEM

1. Anrebpa u Hadana maremMaTtmdeckoro aHamm3a. 10 kmacc : B 2 4. U. 1. : YueOHUK mis
ydammuxcs 00meoOpa3oBaTeNbHEIX —yupexaeHuid (mpodrubHbI  ypoBeHp) / A. T.
Mopaxosuy, I1. B. Cemenos. - 10-e u3z., crep. - Mocksa : Maemo3una, 2013. - 424 c.: u.

2. Anrebpa m Havyama mMaTeMaTHueckoro aHammsa. 10 kmace : B 2 u. Y. 2. : Bamayauk s
yuaiuxcsi 001eo0pa3oBaTeNbHbIX yUpekaeHuid (npoduibHblil ypoBeHb) / MopakoBuu A.
I'., pen. - 10-e u3n., crep. - MockBa : MHemo3uHa, 2013. - 343 c.

3. Anrebpa u Hayaia MaTeMaTH4eckoro aHamusa. 11 kmacc : B 2 u. Y. 1. : YueOHUK 1yIs
ydaimxcs 00Ieo0pa3oBaTeIbHbIX — yupexaeHui (mpoduibHbli  ypoBeHb) / A. T.
Mopakosuy, I1. B. CemeHoB. - 7-¢ u3n., ctep. - Mocksa : Muemo3suHa, 2013. - 287 c.

4. AnreOpa u Hadaima MaTematuieckoro ananmsa. 11 xmacc : B 2 4. Y. 2. : 3agagHuk ams
ydammxcs o0meo0pa3oBaTebHBIX YIPSKICHNH (MPpOoIIIBHBIN YpoBeHb) / Mopakosud A.
I'., pen. - 7-e m3x., crep. - Mocksa : MHemo3nHa, 2013. - 264 c.

Pazgen 7. TEOMETPUA

Maremaruka: anredpa M Hadajla MaTeMaTHIECKOTO aHanu3a, reomerpus. ['eomerpns : 10-11
KJIacChl : Y4eOHHK Al 00meoOpa3oBaTeNbHBIX OpraHU3aIuii : 0a3. M yriyod. ypoBHH /
AranacsHa JI. C., ByryzoB B. ®@., Kagomues C. B. u gp. - M. : IIpocBemenue, 2016.- 255
ctp.- (MI'Y-mkone. ®I'OC). - ISBN: 978-5-09-037761-4

Kpome mnepedncineHHbIX HCTOYHMKOB CTYAEHT MOXKET BOCIIOJIB30BATHCS IMOMCKOBBIMU
cuctemMamu cetd IHTEpHET 1Mo TeMe caMOCTOSITENbHON PadOTHI.

Jlnst ocBOeHMsS JaHHOW AMCUMIIMHBI M BBIMIOJIHEHUS NPETyCMOTPEHHBIX Y4eOHOM
MpOrpaMMoOM Kypca 3aJlaHui IO CaMOCTOSITENbHOW paboTe CTYAEHT MOXET HCHOJIb30BaTh
cienyroniee yaeOHO-METOIUIECKOe oOecreueHue:

-METOANYECKUE PEKOMEHJAIIMH TIPETIOAABATEINS K BBIITOJIHEHUIO CAMOCTOSITENIBHBIX IOMAIIHUX

3aIaHnM.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jlnsg peanu3anud KOMIIETEHTHOCTHOIO TOJXOJA NPENAYCMAaTpUBACTCS HCIOJIb30BAHUE B
y4eOHOM TIpOllecCe AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM TPOBEJIEHUS AYIUTOPHBIX U
BHEAYTUTOPHBIX 3aHATUN C 1IETbI0 (OPMUPOBAHUS M Pa3BUTHUS MPOPECCHOHAIBHBIX HABBIKOB

o0yJaromuxcsl.

B mpouecce mnpenomaBaHus TNPUMEHAIOTCS O0pa30BaTENbHbIE TEXHOJOTHH Pa3BUTHS
KPUTUYECKOro MbIIeHUs. O0s3aTenbHbl KOMIBIOTEPHBIE JIA0OPATOPHBIE NPAKTUKYMBI II0
paszienaM JUCHUTIINHBIL.

B yueOGHOM mpoliecce Hapsay C TPAAWIMOHHBIMH 00pa30BAaTEIBHBIMH TEXHOJIOTHUSMU
HCTOJIB3YIOTCS KOMIIBIOTEPHOE TECTUPOBAHHME, TEMATUYECKHE MPE3EHTAIMU, UHTEPAKTUBHBIC

TEXHOJIOI'UH.
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3.1.00pa3oBaTe/ibHbIE TEXHOJOTMH MPHU NPOBEIECHUH JEeKIUI

Wzyuaemsle pa3ziens (TeMbl)
JUCLUTUINHBI

TeXHOJ’IOFI/II/I, NMPUMCEHACMBIC IPpU
MMPOBCACHUH JICKIITMOHHBIX 3aHATHI

Koim-Bo yacoB

Paszgen 1. AJITEGPA

Texuomorus Ppa3BUBaOIICTO O6y‘~IeHI/Iﬂ

6 (2%)
AynuoBu3yanbHble TEXHOJIOTHU

Pa3gen 2. OCHOBBI TexHonorust pa3BUBaIOLIEro 00yUSHHUS 8 (4%
TPUT'OHOMETPUN AynuoBu3yanbHble TEXHOJIOTHU (4%
Pazgen 3. DYHKINU UX TexHonorus pa3BUBaIOLIEro 00yUeHHUs 18 (10*
CBOICTBA U T'PADUKHU AynuoBu3yanbHbIe TEXHOJIOTHU (10%)
Pa3zgen 4. HAYAJIA TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS
MATEMATHUYECKOI'O AynnoBHU3yanbHBIE TEXHOJIOTHI 18 (8%)
AHAJIN3A
Paznen 5. YPABHEHUS 1 TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS 8 (4%
HEPABEHCTBA AyanoBusyasabHble TEXHOJIOTHH (4%
Paszgen 6. KOMBUHATOPUKA, TexHONOTHA Pa3BUBAIOIIETO O0YICHUS
CTATUCTHUKA U TEOPUSA AyanoBuzyanabHble TEXHOJIOTHH 14 (8%)
BEPOSITHOCTEN
Paznen 7. TEOMETPU TexHONOTHA Pa3BUBAIOIIETO O0YICHUS 46 (20%)

Ay,I[I/IOBI/ISYEU'IBHBIC TCXHOJIOTMH

Bcero

118 (56%)

3.2.00pa3oBaTe/ibHbIE TEXHOJOTHHU NPH NMPOBEJCHUM MPAKTHYECKHUX 3aHATHI

(1abopaTopHbIX padoT)

N3yuaemble pa3gens! (TEMBI)
JUCHIUTUINHBI

TexHonoruu, npuUMeHsIeMbIe TIPU
MIPOBEAECHUH NIPAKTHYECKHUX H
11a00paTOPHBIX 3aHATHH

Koim-Bo yacos

Pazgen 1. AJITEBPA

TexHonorus npodIeMHOTO 00yUSHHS

6 (2%)
TexHosorus paboThl B MaJIbIX TPYyIIIax

Pazpnen 2. OCHOBbDI TexHONOTHS MTPOOIEMHOTO 00YICHUS 12 (8%
TPUT'OHOMETPUN TexHousorus paboThl B MaJIbIX TPYyIIIax (8%)
Pazpen 3. ©YHKINHN UX TexHomorus mpobaeMHOro 00yUeHHS 18 (10%
CBOUCTBA U I'PA®VKU TexHousorus paboThl B MaJIbIX TPYyIIIax (10%)
Pa3znen 4. HAYAJIA TexHosorus NpoOJIEMHOT0 00yUeHHs
MATEMATHUYECKOI'O TexHoMOTHA PabOTHI B MAJIBIX TPYIIIAX 18 (8%)
AHAJIM3A
Pa3zgen S. YPABHEHUA U TexHosorus NpoOIEeMHOTO 00yUCHHUS 10 (4%
HEPABEHCTBA TexHosorus paboThl B MaJIbIX TPYyIIIIax (4%)
Pa3zgen 6. KOMBUHATOPUKA, TexHosorus npoOIEeMHOTO 00ydeHHs
CTATUCTUKA U TEOPUA TexHosorus paboThl B MaJIbIX TPYyIIIIax 10 (8*)
BEPOATHOCTEU
Pasznen 7. TEOMETPUA Texuronorust mpoOJIEeMHOTO 00yIESHUS 42 (20%)

Texnosorus paboThl B MaJIbIX TPyIIIax

Bcero

116 (60%)
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JUCIHUANUJIHBI

4.1. MaTepuajibHO-TeXHMYeCKas1 0a3a, He00OX0AMMAas JJI51 OCYLIEeCTBJICHUS
00pa3oBaTeJILHOIO MPOoIEcca MO AUCIHUIINHE
Peanuzamus yaeOHON TUCIUTIMHBI OCYIIECTBIACTCS B CIIEIHAIBLHO 000PyI0BAaHHOM

KaOMHeTe MaTeMAaTHYECKHUX AUCIMILIHH
Ob6opynoBanue yueOHOro KaOMHETa MaTEeMAaTUYECKUX AUCITUTUINH

—  MYJIbTUMEIUATPOCKTOP,

— KOMIIBIOTEP,

— DKpaH,

— JIOCKa MeJIoBas,

— yueOHas Mebenb,

— HarJIsaHbIC TOCOOHS,

— y4eOHO-METOIUYCCKHE MaTePHAIbI,

— TE€OMETPHUYECKHE MOICIH,

— CHeuualibHas JuTeparypa,

— BbIXOA B MHTEpHET

4.2. [lepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 O0ecTeYeHN sl

1. 7-zip apxuBaTop; (muneH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmoTpiiuk (haiios ; (JTULCH3HS -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii perakTop; (JUIECH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHsbIi makeT; (TULECH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBOaHHK; (JIUIICH3HS -
https://[freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%bd%d0%b7%d0%hb8
%d1%8f/)

6. Google Chrome — 6pay3ep; (JutieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oucHbIii makeT (B CBOOOIHOM JIOCTYIIEC);

8. Mozilla Firefox - 6pay3zep.(munensus - https://www.mozilla.org/en-US/MPL/2.0/

5. MEPEYEHb OCHOBHOM U JIONTIOJJTHUTEJIbHON YUEBHOM JIUTEPATYPHI,
HEOBXOJIUMOI JIJIsI OCBOEHUS TUCIIUILINHBI

5.1 OcHoBHas JuTEpaTypa

1. Anrebpa u Havasma maremaTudeckoro ananmsa. 10 kmacc : B 2 u. Y. 1. : YueOHuk ans
y4yanmxcsi 001eo0pa3oBaTenbHbIX yupexkaeHuid (mpoduinsHbiii ypoBens) / A. I'. Mopakosuy,
I1. B. Cemenos. - 10-e u3n., crep. - MockBa : Muemo3una, 2013. - 424 c.: ui.

2. Anrebpa u Hadana mMarematndeckoro ananusa. 10 xmacc : B 2 4. Y. 2. : BagayHuk nmis
yuyanmxcs o01ueo0pa3zoBaTeibHbIX yupexaeHuil (nmpoduibHblil ypoBenb) / Mopakosuu A. T,
pen. - 10-e uzn., crep. - Mocksa : Muemo3suna, 2013. - 343 c.
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3. AnrebOpa u Havanma MaremMatudeckoro aHaimsa. 11 kmacc : B 2 4. U. 1. : YueOHHK yis
ydamuxcs 001eo0opa3oBaTeabHbIX YUpexkaeHui (mpoduinbHbIi ypoeHs) / A. I'. MopakoBuy,
I1. B. CemeHoB. - 7-e u3., crep. - MockBa : Muemo3una, 2013. - 287 c.

4. AnrebOpa u Haudana MareMmarudeckoro anaimuza. 11 wmacc : B 2 4. Y. 2. : 3agaunuk ans
ydamuxcs 001eo0pa3oBaTeIbHbIX YUpeKIeHUH (MTpoguiabHbIN ypoBeHb) / Mopakosuu A. T,
pen. - 7-e u3x., crep. - MockBa : MHemo3uHa, 2013. - 264 c.

5.Maremaruka: anreOpa v Hayaja MaTeMaTHIECKOro aHanmu3a, reomerpus. ['eomerpus : 10-11
KJIAcChl : y4eOHHUK I 00IeoOpa3oBaTe/IbHBIX OpTraHW3aluii : 0a30BbIM W YyriTyOJIeHHBIN
ypoBHH / AtanacsiH JI. C., bByry3oB B. @., Kagomuer C. b. u np. - M. : IIpocBemenne, 2016.-
255 crp.- (MI'Y-mkone. ®I'OC). - ISBN: 978-5-09-037761-4

5.2 lonoiHUTEJIbHAS JIUTEPATYypa

1. HukonaeBa, E.A. Ucropust marematuku ot apeBHermmx BpemeH 1o XVIII Beka : yuebHoe
nocobue / E.A. HukonaeBa. - KemepoBo : KeMepoBckuil rocyaapcTBEHHBIN YHUBEPCHUTET,
2012. - 112 c. - ISBN 878-5-8353-1331-0 ; To xe [Dnekrtponusiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=232389

2. Ymaxo, B.K. JloBy3oBckas wmaremaruka. AmnredOpa : ydeOHOe mocobue st
crapmekinaccHukoB / B.K. Ymakos. - M. : U3natensckuii nom «/lemo», 2014. - 449 c. :
wi. - bubn. B xku. - ISBN 978-5-7749-0681-9 ; To »xe [DnekTpoHHsIii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=444298

3. @amun, I'M1. MatemMatuka sl TOCTYMAOIMIMX Ha (aKyJIbTEThl HEMAaTEMaTHUYE€CKOTO
npoduns / I'U. @anmun, A.U. @anun. - 2-e uza. (on.). - M. : BUHOM. Jlabopatopus
saanmid, 2013. - 280 c. - ISBN 978-5-9963-2238-1 ; To xe [DnexkTpoHHEIH pecypc]. -
URL.: //biblioclub.ru/index.php?page=book&id=214538 .

4. IleBanmuna, O.. Hauana wMaTemaTHdeckoro aHaimza : ydeOHoe mocobue /
O.4. leBanauna, E.B. CtpenkoBa. - ExarepunOypr : M3zmatenbcTBo YpanbcKoro
yauBepcurera, 2014. - 100 c. - bubnuorp. B kH. - ISBN 978-5-7996-1191-0 ; To xe
[DnexTponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=276483

5. BopoObeB, B.B. Ilpaktukym mo moaroroBke k EI'D mo marematuke /3amaun Cl/:
[Tpaktrueckue pekomenmanuu st yuamuxcs 10-11 kmaccoB (TECThI) : MPaKTUYECKUE
pexomennanuu / B.B. Bopo6ses. - M. : Qupekr-Menua, 2014. - 87 c¢. - ISBN 978-5-
4458-8110-0 ; To xKe [DN1eKTpOHHBIN pecypcl]. - URL:
//biblioclub.ru/index.php?page=book&id=233361

6. llleuna, I'.B. Teopuss u mpakTuka pelieHus 3aaad no anreOpe : yuyeOHoe mocobue /
I'.B. lleuna. - M. : IIpometeit, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[DnexTponnsii pecypce]. - URL: //biblioclub.ru/index.php?page=book&id=426719

7. OcHOBbl reomerpun : yueOHoe mocobue /  A.C.bopcskos, B.B. Tkau,
B.A. Jlonymanckuii, C.B. MakeeB. - Boponex : BopoHexckuii rocyaapCTBEHHBIN
YHHMBEPCUTET WHXXEHEPHBIX TexHonorui, 2013. - 100 c. : un. - ISBN 978-5-89448-999-5
; To xKe [DneKTpOHHBIN pecypc]. - URL:

/fbiblioclub.ru/index.php?page=book&id=255930
8. Bunorpanosa, A.B. YcTHble ymnpaxHEHUS MO CTEpPeOMETpUM : ydyeOHoe mocobue /
A.B. Bunorpaznosa. - M. : IIpomereii, 2014. - 130 c. : tabn., ui. - bubauorp. B KH. -
ISBN  978-5-9905886-7-7 ; To xe [Onektponssiii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=437337
9. baxtuna, T.Il. Matemaruka. [ToaroroBka K eHTpanIn30BaHHOMY TECTHPOBAHUIO "'C HYIsA" /
T.I1. baxtuna, C.A. bapBeHos. - 3-¢ u3nanue. - Munck : TerpaCucremc, 2012. - 288 c. - ISBN
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978-985-536-309-6 ; To xKe [DnexTpoHHBII pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=78391
10. Bopoones, B.B. OOyuaromipe TecThl MO T€OMETPUU: JJISI KAUeCTBEHHOM MOATOTOBKH K
sK3ameHaMm oOyuaromumesa 9-11 kmaccos : mocobue / B.B. BopoObes. - M. : [lupekT-Menua,
2014. - 98 c. - ISBN 978-5-4458-8109-4 ; To xe [DnekrponHbii pecypc]. - URL:
//biblioclub.ru/index.php?page=book&id=233360

5.3 [lepuoagnueckue U3IAHUA

1. Becrnuk Mockosckoro Yuusepcutera. Cepust 1. Marematuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. BectHuk MockoBckoro YuuBepcutera. Cepusi 15. BeluucnurtenbHas MaTeMaThKa U
kuoepuetuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. BectHuk Bosrorpaackoro rocymapcrBeHHoro ynusepcurera. Cepus 1. Maremaruka.
dusuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573

4. KBaHT : [MOJHOTEKCTOBBIM apxuB HoMepoB 3a mepuon: 1970-2010 rr.]. - URL:
http://www.kvant.info/old.htm.
5. Maremaruka B BBICIIIEM 00pa3oBaHUM. - URL.:

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

6. Maremaruueckue Tpyasl. - URL: http://elibrary.ru/contents.asp?issueid=1389771

7. CMekanka : HayYHO-TIOMYJSIPHBIN eXeMecsuHbld >kypHan / yupeautens OO0
"MeXIyHapOIHBI ~ WHCTHTYT  NPOMBIIUICHHOM  COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal _red&jid=253041

5.4. Ilepeuennb pecypcoB HH(GOPMAIMOHHO-KOMMYHUKAITMOHHOU ceTu « IHTepHeTY,
HEOOXOAUMBIX JJIi OCBOCHHS TUCIUILTUHBI

1. Hayunas snekrponnas 6ubimoreka eLIBRARY.RU : caiit. - URL: http://elibrary.ru

2.YHuBepcuTeTcKas OMONMMOTEKa OHJIAMH : AJIEKTpOHHas OMONMOTEeYHas cUcTeMa : CalT. —
URL.: http://biblioclub.ru.

3.DneKTpoHHO-OMOIMOTeUHass cucTeMa wu3jatenbcTtBa  «Jlamp» @ cait. - URL:
http://e.lanbook.com/.

4.DenepanpHblii  1eHTp — uHGOPMAIMOHHO-OOpa3zoBaTenbHbIX  pecypcoB  (DLIMOP)
MuHucTepcTBa o0pazoBanus U Hayku Poccun : caiit. - URL: http://fcior.edu.ru/.

5.Enunas koyuieknus mudpoBbIX oOpasoBaTebHBIX pecypcoB : cait. — URL: http://school-
collection.edu.ru/.

6.0O¢duumanbHplii MHTEpPHET-MOpTal MpaBoBoM uHGopmauuu. locymnapcTBeHHas cucTteMa
npaBoBoii nHpopmanuy : caiit. — URL: http://publication.pravo.gov.ru/

7.2nexTpoHHbIe OubIMorpadguieckre ykazareiau : 6a3a JaHHBIX : cailT / Poccuiickas KHIDKHAS

nanara - pumman UTAP TACC. — URL: http://gbu.bookchamber.ru/index.html
- http://enc.biblioclub.ru/.

6. METOANYECKHUE YKA3ZAHUSA OBYUYAIOIINMCS 1O OCBOEHUIO
JUCLHUILIMHBI
JucuumuinHa HaielieHa Ha (popMHUpOBaHHE OOIICYYEOHBIX KOMIIETEHIIUN, TAKUX
KaK CIIOCOOHOCTH JEMOHCTpAIlMU OOIIEHAYUYHBIX 0A30BBIX 3HAHUU €CTECTBEHHBIX HAYK,
MaTeMaTUKH, IOHUMaHUuEe OCHOBHBIX (DaKTOB, KOHIETIINHI, IPUHITUIIOB U TEOPHUH.
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OOyueHue CTyJEHTOB OCYUIECTBIIACTCS MO TPAJAULIMOHHON TEXHOJOTUHU (JIEKIIUH,
IPAKTUKHN) C BKJIIFOUEHUEM NHHOBALIMOHHBIX JIEMEHTOB.

C TOuKHM 3pEeHMs HUCIOJIb3YEMBIX METOOB JEKIUHU MOAPA3IEISIOTCS CIEAYIOIUM
oOpa3oM: HMH(POPMAIIMOHHO-OOBSICHUTEIbHAS JIEKIMSI, I[TOBECTBOBATENIbHAS, JIEKIUS-
Oecena, mpoOaeMHas JICKIUS U T. 1.

YcTHOE — M3NOKEeHHMe ~— yyeOHOro - Marepuasa  Ha  JIGKIUM  JIOJDKHO
KOHCHEKTUpoBaThcs. Ciymarh JEKUUIO HY>)KHO YMETh — MOJIEP)KUBATh CBOE BHUMAaHUE,
MOHATh M 3allOMHUTH YCJIBIIIAHHOE, YJIOBUTHh May3bl. B mporecce HU3I0XKEHUS
MPENo/IaBaTesieM JEKUUU CTYJIEHT JOJDKEH BBIACHUTH BCE HEMOHSATHBIE BOIPOCHI.
3anuchlBaTh COJEPKAHUE JIEKUMM HYXHO 00S3aT€bHO — 3alMCH MOMOTaroT
MOJIIEP>KUBATh BHUMaHUE, CIIOCOOCTBYIOT MOHUMAHUIO U 3aTIOMUHAHUIO YCIIBIIIIAHHOTO,
NPUBOIUT 3HAHWE B CHUCTEMY, CIyXKaT OMOpPOW Il mepexofa K Ooisee TiyOOKOMYy
CaMOCTOATEIIbHOMY U3YUYEHUIO MPEIMETA.

MeTtonnueckre peKOMEHIalli| 110 KOHCIIEKTUPOBAHUIO JIEKIIHIA:

— 3aIUCh JOJIKHA ObITh CUCTEMHOM, MPEACTABIIATh COOOM COKPAIEHHBIA BApUAHT
jaexkuuu mnpenonasarens. HeoOxomumo ciymarb, OOAyMbIBaTh M 3alUCHIBATh
OJIHOBPEMEHHO;

— 3anMch BeAETCS OYeHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKUMH
BBIPAKCHUIMU;

— He IpeKpamas Ciylarbh M[penojaBaress, HYXHO 3alUChIBaThb TO, YTO
HeoOXxoauMo ycBouThb. Henb3s 3amuchiBaTh cpa3y K€ BBICKA3aHHYIO MBICIb
MpenoiaBaresis, ciaeayeT e€ MOHATh U MOoCe 3TOr0 KpaTKo 3alucaTh CBOMMHU CIOBaMU
WM CII0BaMU npernogasaTens. BaxxHo, 4ToObl B HeW HE ObUI OTEPSIH OCHOBHOM CMBICT
CKa3aHHOI0;

—MMEHa, AaThl, HA3BaHUs, BBIBOJIbI, ONIPEIEICHUS 3alChIBAIOTCS TOUHO;

—cneayeT oOpaTuTh BHUMaHUE HAa OQOPMIICHHE 3amucH JeKIuu. JIJisi KaxIoro
npeaMeTa 3aBoJgUTCs oOmas Terpaib. OTIMYHBIM OT OCTalIbHOIO IIBETA CJEAYET
BBIICIIATh OTHEIBHBIE MBICIIM M 3aroJIOBKH, COKpallaTh OTIEIbHBIE CJIOBa U
NpEJIOKEHHSI, HCIONb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JATMHCKOTO M TIPEYECKOro
as(paBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI CTEHOTpa(hUUECKOT0 COKPAILIEHHUS CIIOB.

IIpakTrueckue 3aHATUSA 10 TUCHUILINHE «MaTeMaTuka» MpOBOISATCA IO CXEME:

— YCTHBIH OIPOC 110 TEOPUHU B HAYaJ€ 3aHATHUS;

— paboTa B rpyImmax 1o pa3peneHuo pa3IuiHbIX CUTyalui IO TeMe 3aHATHUS;

— pelIeHue NPAKTUYECKUX 3a/ay;

UHAVBUYaJIbHBIE 3aJJaHUs ISl TOATOTOBKH K MPAKTUYECKUM 3aHITHUSIM.

Llenp mpakTUYECKOTO 3aHATUA - HAYYUTh CTYJIEHTOB NMPUMEHATHh TEOPETHUYECKUE
3HAHUS MPU PEHICHUH MPAKTUYECKUX 33/1a4 HA OCHOBE PEabHBIX JAHHBIX.

Ha nmpaktrueckux 3aHSITHIX MPeoOaaaroT CIeIyOUUe METOIbI:

BepOaspHbIe (TIpeolagarouM METOIO0M JIOJKHO ObITh OOBSICHEHHUE);
MPaKTUYECKHE (MMCbMEHHBIE 3/1aHNUs, TPYIIIIOBbIE 3aJaHUs U T. I1.).

BaxupiM U1 CTyJOeHTa ABISETCS YMEHHE  palMOHAIBHO  MOAOUpPATH
HEOOX0IUMYI0 y4eOHyIo JuTeparypy. OCHOBHBIMHU JINTEPATYPHBIMU HCTOYHUKAMHU
SBJISIFOTCSL:

— oubnuoteunsie pouabl punmana Kyol'V;
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— DIIEKTpOHHAs OMOIMOTEYHas CUCTeMa «YHUBEpPCUTETCKas OuOIMOTeKa OH-
JIalH»;

— 3JIEKTpOHHAas 6ubimoTeuHas cucrema M3narenscTBa «JlaHby.

[Touck kHUr B OHOMMOTEKE HEOOXOJMMO HAYMHATH C U3YYEHUS MPEIMETHOTO
KaTajora M CO3JaHusl CIUCKAa KHUT, MOCOOWN, METOIUYECKHX MaTepHalOB IO TEeMe
uzydeHusi. [IpocMOTp KHUTM HAuMHAETCS C TUTYJIBHOTO JIMCTA, CIAEAYIOMIEro Tocie
o0noxxku. Ha HEM OOBIYHO MOMENIAIOTCS BCE OCHOBHBIE JaHHbBIC, XapaKTEpU3YIOIIUeE
KHUTY: Ha3BaHHE, aBTOP, BBIXO/IHbIC IaHHBIC, JAHHBIE O Tiepen3nanuu u 1.1. Ha obopoTe
TUTYJIBHOTO JIUCTA JAETCS aHHOTALMs, B KOTOPOW YKa3bIBAa€TCS TEMATHKa BOIPOCOB,
OCBELIEHHBIX B KHUTE, ONpPEAENIEeTCS KPYr YMTaTeNed, Ha KOTOPBIM OHA pacCUMTaHa.
bonpmioe 3HaueHHE HMMEET NPEIUCIOBUE KHHUIM, KOTOPOE 3HAKOMHUT YHTATENs C
JUYHOCTBIO aBTOpA, MCTOPUEH CO3[aHUsl KHUTH, PACKpBIBAET cojepxkanue. [Ipouns
MPEANCIIOBUE U TOJIY4YUB OOIIee MNPEICTAaBICHUE O KHHUIE, CIeAyeT OOpaTUTbCs K
ornaBiaeHuio. OrJaBleHHE KHUTH 3HAKOMUT OOY4aeMOro C  COJIEp)KaHHEM H
JIOTUYECKONW CTPYKTYPOM KHHUTH, TIO3BOJISIET BBIOpaTh HYKHBIA Marepuan s
u3yuyeHus. ['0J1 U3MaHUsI KHUTH MO3BOJISIET CYAUTh O HOBU3HE Marepuayia. Uem warie
KHMra Wu3Ja€Tcsi, TeM OOJIbIIYIO IIEHHOCTh OHA MpeAcTaBisieT. B kHure MoryT ObITh
IPUMEUYaHUs, KOTOPBIE COAEpKAT pa3IMYHbIC JOMOJHUTEIbHbIE CBeleHUs. OHu
NE€YaTalOTCsl BHE OCHOBHOT'O TEKCTa U Pa3bSCHSIIOT OTAENIbHBIE BONPOCHL. [IpenMeTHbIe
U andaBUTHBIC yKa3aTelu 3HAYUTEIHHO O0JEryaroT MOBTOPEHUE U3JI0KEHHOTO B KHUTE
Marepuana. B KOHIIE KHUTM MOXET pacroliaratbCs BCIIOMOTaTeNbHbIN Marepuan. K
HEMY OOBIYHO OTHOCSITCS WHCTPYKIIUHU, TIPUJIOKEHUS, CXEMbl, CUTYallUOHHbIC 3a/1auH,
BOITPOCHI JJIs1 CAMOKOHTPOJIA U T.A. Jist Jtydinero npeAcTaBiIeHUs U 3alIOMUHAHUS
Marepuana 1ejecooOpa3HO BECTU 3alMCH M KOHCHEKTHI Pa3JIMYHOIO COJACpMaHUs, a
MMEHHO:

— IOMETKH, 3aMEUYaHus, BbIJCIICHHE IJIaBHOTO;

— TUTaH, T€3UCHI, BHITUCKHU, IUTATHI,

— KOHCIIEKT, pabouasi 3a1uch, pedepar, T0KIal, JCKIHI U T.1.

UutaTh y4eOHUK HEOOXOIMMO BAYMYHBO, BHUMATEIHHO, HE MPOMYCKasi TEKCTa,
CTapascCh TMOHATHh KaxIayl (pasy, OTHOBPEMEHHO pa3z0oupas MPUMEPHI, CXEMBI,
TaOJNUIIBI, PUCYHKH, TpPUBEAEHHBIE B YyuyeOHHMKE. OIHUM W3 BaKHEHIIMX CPEICTB,
CIIOCOOCTBYIOIIUX 3aKPEIJICHUIO 3HAHWM, SBISICTCS KpaTKas 3amuch MPOYUTAHHOTO
Marepualia — COCTaBJI€HUE KOHCNEKTa. KOHCIEKT — 3TO KpaTKOE€ CBSI3HOE W3JIOKEHHE
coJiepKaHUsl TeMbl, YUEOHUKA WM €ro 4acTH, 0e3 MoApOOHOCTEN M BTOPOCTENEHHBIX
neranerd. Ilo cBoel CTPyKType H  IIOCIENOBATEIBHOCTM KOHCIIEKT  JIOJDKEH
COOTBETCTBOBATH IJIaHy yuyeOHUKa. [l09TOMy BakHO CHayana COCTaBUTh ILJIaH, a TOTOM
nucaTh KOHCIEKT B BHJI€ OTBETa Ha BOIpOCHl IMjaHa. Eciu y4yeOHMK pa3fenéH Ha
HEOOJbIINE 03arjIaBJICHHbIE YAaCTH, TO 3ar0JIOBKM MOKHO pPacCMaTpUBATh KaK MYyHKTHI
IUlaHa, a U3 TeKCTa KaXKJ0M YacTu ClIeyeT 3almucaTh T€ MbBICIH, KOTOPbI€ PACKPBIBAIOT
CMBICJI 3aroyioBKa. TpeboBaHUs K KOHCTICKTY:

— KpPaTKOCTh, CKATOCTh, 11€71€CO00Pa3HOCTh Ka)KJ0TO 3alHChIBAEMOrO CJIOBA,

— COJIEPXKATEIBHOCTh 3alKMCH- 3aMUChIBAEMbIE MBICIU CleayeT (HOpMYIUPOBATH
Kpatko, HO Oe3 ymepba s cmbicia. OO0bEM KOHCIEKTa, KaK MPABUIIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK M CJOKHBIM IO CTPYKTYpE€ — 3TO
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3aBUCHUT OT COJCPIKAHUS KHUTH U 1SN €€ U3yUeHUS.
MeToanueckne peKOMEHIaluU 10 KOHCIEKTUPOBAHUIO:

— TIPEXJe YeM HadaTh COCTABISATh KOHCIIEKT, HY’KHO O3HAKOMHUTBHCA C KHHUTOM,
IpOYUTaTh €€ CHavasa J0 KOHIA, TOHITh MPOYUTAHHOE;

— Ha 00JIOKKE TeTpaJu 3alKChIBAIOTCS HA3BaHUE KOHCIIEKTUPYEMOUN KHUTU U UM
aBTOpPA, COCTABJISAETCS TUIaH KOHCIIEKTUPYEMOIO TECTa;

— 3alUCHU JIydllle JeNaTh MPU MPOYTEHUH HE OJHOTO-IBYX ab3aleB, a LEJoro
naparpada Uim riaBbl;

— KOHCITEKTUPOBAHHUE BEAETCS HE C IEJIBI0 UMETh ONPENCIEHHBIN 3alncH, a s
OoJiee TOJIHOTO OBIAJCHUS COACPKAHWEM HM3yd4aeMOIro TEKCTa, MOITOMY B 3aIUCAX
OTMEYaeTCS W BBIACISICTCS BCE TO HOBOE, MHTEPECHOEC W HYKHOE, YTO OCOOEHHO
MIPUBJICKIIO BHUMAHUE,

— TIOCIIe TOTO, Kak CJelaHa 3aluch coaepkaHus maparpada, TIaBbl, CICTyeT
nepeunTarb e€, 3aTeéM CHOBa OOpaThCsl K TEKCTY W MPOBEPUTH CeOsl, MPaBUILHO JIH
U3JI0KEHO COJIepKaHUE.

TexHHKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTUPYS KHHUTY OOJbIIOro oOBEMA, 3amuCh CIEAYeT BECTH B OOIIeH
TeTpaiu;

— Ha KO CTpaHUIIE CIeBa OCTABJISIIOT MOJIA MWUpUHONU 25-30 MM 1Jid 3amucu
KOPOTKHX MOA3aroJIOBKOB, KPAaTKUX 3aMEYaHHM, BOIIPOCOB;

— KaK1asi CTaHUIA TETPaId HyMEPYeTCS;

— JUTSl TIOBBIIIICHUS YATAEMOCTH 3aIMCH OCTABJISIIOT HHTEPBAJIBI MEXKTY CTPOKAMH,
a03a1aMu, HOBYIO MBICIIb HAUWHAIOT ¢ «KPACHOM» CTPOKH;

— TIpU KOHCIIEKTHPOBAHWU IMHPOKO WCIOIB3YIOT Pa3IMYHBIC COKpAIICHUS H
YCJIOBHBIC 3HAKH, HO HE B yIIEpO CMBICITYy 3allMCaHHOTO. PeKOMEHIyeTCs MPUMEHSThH
o0IIeynmoTpeONTENIbHBIE COKpAIlleHUsI, HampuMep: M.0. — MOXeT ObITh; TOC. —
roCcyJapCTBEHHBIN; 11.0. — JOHKHO OBITH U T.J.

— HE CleayeT COKpamaTh HWMEHa W Ha3BaHHWS, KpOME OYEeHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE€ JOJHKHO OBITh MEXaHMYECKOTO TMEepPEnuChIBaHUSI TeKcTa 0e3
IPOYMBIBAHUS €T0 COJIEPKaHUS M CMBICIIOBOTO aHAJIM3a.

CamocTtosiTenpbHass paboTa CTYACHTOB SBISETCS BakHeWmew dopmoi ydueOHO-
MO3HABaTENBLHOTO Tporiecca. OCHOBHAS IEIb CAMOCTOATENIbHON PabOThI CTYJEHTA TPH
M3YYCHUW OUCIUIUIMHBI — 3aKPEMHUTh TEOPETHYCCKUE 3HAHMS, IOJYyYEHHBIE B XOJI
JICKIIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH NMPAKTUYCCKUE HABBIKA MOJATOTOBKH B
obnmactu marematuku. CamocTosTenbHas paboTa CTyACHTa B TIPOIECCE OCBOCHHMS
JTUCITUTUINHBI «MaTeMaTHKa» BKIIFOYACT:

— M3YYEHUE OCHOBHOM U JIONOJHUTEIIBHOM JINTEPATYPHI 110 KYPCY;

— paboTy C PIEKTPOHHBIMH YYEOHBIMU PECYPCaAMU;

— W3YYCHUE MATEPUATIOB IEPUOINIECKON TIeYaTH, UHTEPHET PECYPCOB;

— MOJITOTOBKY K TECTUPOBAHHMIO;

— WHIUBUyaJIbHBIE W TPYIIOBBIE KOHCYIbTAIIMU 10 HAanOoJiee CI0KHBIM
BOTIPOCAM.
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Ha camocrostenbHyto paOoTy cTyaeHTOB oTBoautcs 117 dvacoB yueOHOrO
BpeMeHu. Hauanom opranuzanuu Jr000H CaMOCTOSITENIbHOM pPaOOThl JOJIKHO OBITH
IIPUBUTHE HABBIKOB M YMEHUM I'PaMOTHOM pabOTHI ¢ yueOHON M HaydHOM JTUTEpaTypoOHu.
OTOT mpolecc, B MEPBYI0 OYepellb, CBA3aH C HAXOXKICHUEM HEOOXOAMMOW IS
YCHEIIHOTO OBJIAJICHUsI y4eOHbIM MatepuaioM juTeparypoid. CTyleHT JOHKEH YMETh
MOJI30BaThCsl (POHIAMHU OMONIMOTEK U CHPABOYHO-OUOIHOTpAPUUSCKUMU U3TaAHUSIMH.
CtyaeHThl I TIOJHOIIEHHOTO OCBOCHMSI Y4YEOHOro Kypca JIOJDKHBI COCTaBIISATH
KOHCHEKThl KaK MPU MPOCIYIIMBAHUU €r0 TEOPETUUECKON (JIEKIIMOHHOW) YacTH, TaK U
IpU MOArOTOBKE K MPAKTHUYECKUM (CEMHHAPCKUM) 3aHATUAM. JKenarenbHO, 4TOOBI
KOHCTEKThI JIEKIIMI M CEMHUHAPOB 3alUCHIBAINCH B JIOTUYECKOW MOCIEI0BATEIBHOCTH
M3YUYCHHSI Kypca W COAEpKaluCh B OAHOW TeTpaau. BejeHue KOHCIEKTa SIBISETCA
HEOOXOJIUMBIM BUJOM YueOHOM fesaTeNbHOCTU. [I0CKOJIbKY KOHCIIEKT:

— B IIOJJHOM O00BbEME OLICHMBAETCS KaK pa3HOBUJIHOCTH MHUCHMEHHOIO OTBETA Ha
U3Yy4aeMbI€ BOIIPOCHI;

— CIYXHUT 0a30il JJii YCTHOTO OTBETa HAa CEMHUHApe IO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMOro IUIaHa;

— CBEIECHMS M3 KOHCIEKTa MOTYT BBICTYyaTh B KauyeCTBE MCTOYHHUKA
JIOTIOJIHEHUH K OTBETaM JIPYTUX CTYJICHTOB.

Opranuzanusi TEKyIero KOHTPOJISI 3HaHWM, YMEHUNW M HABBIKOB OOYYarOIIUXCS
OCYILIECTBIISIETCA IMyTEM TECTUPOBAHUSI.

@opMOl MTOTOBOTO KOHTPOJSL SABJISIETCA SK3aMEH. DK3aMEH COCTOUT M3 JIBYX
TEOPETHUYECKHUX BOIIPOCOB.

7. OHEHOYHBIE CPEACTBA JJIAA KOHTPOJIA YCIHEBAEMOCTHU

7.1. IlaciopT ¢oHIA OLIEHOYHBIX CPEACTB

Ne HanmeHoBaHMEe OIIEHOYHOTO
KonTpomupyemsie pa3iensl (TeMbl) TUCIUATUTHHBL
n/n cpencTea
JelicTBUTENIbHBIE YUCIIA Pedepar, mpakT. pabora, TecT

Pazgen 1. AJITEBPA
1 Pedepar, mpakT. pabora, TecT

Pa3zgen 2. OCHOBbBI TPUTOHOMETPUU
2 Pedepar, npakr. pabora, TecT

Paznen 3. ®YHKIMM X CBOMCTBA U TPA®UKU
3 Pedepar, npakr. pabora, TecT

Paznen 4. HAUAJIA MATEMATHUYECKOT'O AHAJIM3A
4 Pegepar, npakr. pabora, Tect

Paznen 5. YPABHEHU S 1 HEPABEHCTBA
5 Pegepar, npakr. pabora, Tect

Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
6/ BEPOATHOCTEN Pedepar, mpaxT. pabora, Tect

Pazgen 7. TEOMETPUA
7 Pedepar, npakr. pabora, Tect
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7.2 Kputepuu oueHKHn

3HaHus CTYACHTOB Ha IIPAKTHYCCKHUX

3aHATUAX OLOCHHMBAIOTCA

OTMCTKaMHu

«OTIIMIHO», «XOPOLIO», KYAOBJIICTBOPHUTCIIbHO» U «HCYAOBJICTBOPHUTCIBHO.

OHCHKa «OTIHUYHO» BBICTABJISACTCA,

KOrja CTyACHb IIOKa3bIBACT FJIY6OKOG
BCCCTOPOHHECC 3HAHHUC pas3nacia AUCHUILINHBIL,

00s13aTeNbHONl W JOMOJIHUTEIHHOM

JIUTCPATYpPbl, APTYMCHTUPOBAHO M JIOTHYCCKH CTpOﬁHO H3J1aract Marcpuaa, MOXKCT
IMPUMCHATD 3HAHUA OJIA aHAJIM3a KOHKPCTHBIX CHTyaHI/Iﬁ.
OHCHKa «Xopomio» CTaBHUTCA IIpU TBCPALIX 3HAHUAX pasaciia AUCHUIIINHEL,

00s3aTeNIbHOM ~ JUTEpaTyphl, 3HAKOMCTBE

C

JIOTIOJIHUTEIIBHOW  JINTEPATYpPOH,

APryMmCHTHPOBAHHOM HU3JIOKCHUH MATCpHUalld, YMCHUU IIPUMCHUTDb 3HAHUA TSI aHAJIN34

KOHKPETHBIX CUTYyaIuil.
OneHka «yJIOBJIETBOPUTEIBLHO» CTABUTCA,

Korga CTyACHT B OCHOBHOM 3HACT

pasacit AMCHUITIIIMHBI, MOKCT ITPAKTHUYCCKH IPUMCHUTL CBOU 3HAHMA.

OHCHKa «HCYHOBJICTBOPUTCIIbHO» CTABUTCA,

Korjga CTyaACHT HC OCBOMJI OCHOBHOTO

COJICpKaHMs TpeAMETA U CI1a00 3HACT M3yUaeMblid pa3aesl TUCIUILUINHBI.

KoHTposilb ¥ oOunEHKAa pe3yJibTaToB

OCBOCHUS  Yy4e€OHOM  JTUCIMIUIMHBI

OCYIICCTBIACTCA HPCIIoaaBaTCJICM B IIPOOCCCE MPOBCACHUSA IMPAKTHYCCKHUX 3aHATUM U

1abopaToOpHbIX pabOT, TECTUPOBAHMSI,

a TakKiKC BBIIIOJIHCHUA 06y‘-IaI-OHII/IMI/IC5I

HWHAWBUAYAJIbBHBIX SaﬂaHHﬁ, IIPOCKTOB, PICCJ'ICI[OB&HHﬁ.

Pe3ynabrarhl 00yuyenusi (0CBOEHHbIE YMEHHUS1, YCBOCHHbIE
3HAHUS)

@DopMBbI M METOABI KOHTPOJISI M OLEHKH
pe3yJabTaToB 00yyeHust

YMETb:

BBIUHCIIATH 3HAUeHWE (YHKIMH TIO 3aJaHHOMY
apryMeHTa MpH pas3IudHbIX crioco0ax 3agaHusi QyHKIINH;
OIIpENEATh OCHOBHBIE CBOMCTBA YHUCIOBBIX
WILTIOCTPUPOBATH MX HA TpaduKax;

CTpouTh TpadUKH HW3YYECHHBIX (QYHKIUH, WLIFOCTPHPOBATH IO
rpaduKy CBOMCTBa 3JIEMEHTaPHBIX (DYHKITHIA;

UCIIONB30BaTh MOHATHE (QYHKIWW Ui ONMHCAHWSA W aHalIu3a
3ABRUCUMOCTEN RETUUNH"

3HAYCHHUIO

GbyHKIHIHA,

Texymmuii KOHTPOIIb B hopMe:

- (hpoHTANBHBII OMpOC

- UHIUMBUYaJbHBIA YCTHBIN Onpoc

- MICEMEHHBIN KOHTPOJIb (TECTHI TI0 TEOPETHIECKOMY
MaTepHuany)

-TIpaKTHYecKas padboTa

HaXOJIUTh MPOU3BOIHBIC JIEMEHTAPHBIX (YHKITHII;

WCIIONIb30BaTh TPOU3BOIHYIO ISl M3YYEHHS CBOWCTB (YHKIMH 1
MOCTPOEHHS TPA(YUKOB;

NPUMEHSTH TPOM3BOAHYIO JUIA TIPOBEJNCHUS HPUOIMKEHHBIX
BBIUUCICHUH, pellaTh 3aJayd IPUKIAIHOTO XapakTepa Ha
Hax0X/ICHWEe HaOOJIbIIET0 U HANMEHBIIIETO 3HAUCHHS;

BBIUMCIIATh B NPOCTEHIINX CIy4dasx IUIOMAAd U OOBEMBI C
UCIIOJIb30BaHUEM OTPEICICHHOI0 HHTErpaa,;

Texymmuii KOHTPOIJIb B hopMe:

- (hpoHTANBHBIH OTIpOC

- UHIUMBUYaJbHBIA YCTHBIN OIpoc

- MMCbMEHHBIA KOHTPOJIb (TECTHI MO TEOPETHYECKOMY
MaTepHuany)

- mpakTHyeckas pabora

peniate  palMOHAJBHBIE, MOKa3aTeJbHbIE, JorapupmMudecKue,
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJSILUECS K JIMHEHHBIM U
KBaJpaTHbIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBIL;
UCIIONIb30BaTh TIpaUueckuii MeToj pelIeHUs ypaBHEHHH W
HEPABEHCTB,

n300pakaTh Ha KOOPJAMHATHON INIOCKOCTH PEIICHUS YpaBHEHHIA,
HEPABCHCTB U CUCTEM C IBYMS HCU3BECTHBIMHU,

COCTaBJIATh W pEIIaTh YPAaBHCHUA W HEPABCHCTBA, CBA3BIBAIOUINEC
HCU3BCCTHBIC BCIIMYUHBI B TCKCTOBBIX (B TOM YHUCJIC HpI/IKHa}IHBIX)
3a/1a4ax

Texyumii KOHTPOJIb B hopMe:

- (hpoHTANBHBI OrpoC

- UHAMBHYabHBIA YCTHBIN OIIPOC

- MUCBMEHHBIH KOHTPOJIb (TECTHI 10 TEOPETHYECKOMY
MaTepHuainy)

- MpaKTHYecKas padora
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penate npocTeiine KOMOMHATOPHBIE 3a/1a4d METOZOM Iepedopa,
a TaKKe C UCTIOJIb30BAaHMEM M3BECTHBIX (DOPMYIT;

BBIYHCIIATh B MPOCTEHININX CIydasXx BEPOATHOCTH COOBITHH Ha
OCHOBE TI0JICUETa YHUCIIA HCXOIOB;

Texymuuii KOHTPOJIb B popMe:

- GpOHTAILHBIN OIIPOC

- UHOUBUYaJbHBIA YCTHBIN OIIPOC

- MICBMEHHBIH KOHTPOJIb (TECTHI 10 TEOPETHUECKOMY
MaTepHuay)

- IpaKTHYeCcKast padbora

pacrno3HaBaTh Ha YepTeXkax U MOJECISIX MPOCTPAHCTBEHHbIE (HOPMBI;
COOTHOCHTh  TpPEXMEpHbIe  OOBEKTBI C HMX  ONHCAHUAMH,
HU300paKCHUSIMU;

OMHKCHIBATh B3aUMHOC PACIOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE, AP2YMEHMUPOSAMb CE80U CYIHCOeHUsT 00 9Mmom
pacnonodicenuu,

aHATM3UPOBATh B MPOCTEHIIUX CIydasX B3aUMHOE PACIIOJIOKECHUC
00BEKTOB B MPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAaHHUKHU
BBITIOJIHATH YSPTEXKHU 110 YCIOBUSIM 3a/1a4;
cmpoums npocmeiiuiie ceveHust Kyoa, npusmbl, RUPAMUODL;

peniath IIaHUMETPUYECKHE M MPOCTEHIINE CTEPeOMETPUUCCKHE
3a]a4i Ha HaXOXKICHUE Ie€OMETPUYECKHX BEIMYUH (JJIMH, YTJIOB,
miomane, 00beMoB);

UCMONIb30BaTh  MPH  PCIICHHU
[UIAaHUMETPHYECKUE (DAKTHI U METOIB;
MIPOBOJIUTH JIOKA3aTCIbHBIC PACCYXKICHHSI B X0/ PEIICHHUS 3a7ay;

U KpyIible Tena;

CTEPEOMETPHYECKUX  3a1ad

Texymmii KOHTPOJIE B hopMe:

- (hpoHTANBHBIH OTIPOC

- MHIUBUJYaJIbHbIA YCTHBIN OIIPOC

- IUCHbMEHHBIA KOHTPOJb (TECTHI IO TEOPETHUECKOMY
Marepuany)

- mpakTH4eckas pabora

3HATh.

- OCHOBHBIE (DyHKIINH, UX rpaMKH U CBOWCTBA;

Texymuuii KOHTPOJIB B hopme:

- (hpoHTaANBHBII OMpOC

- UHAUBUAYAJIbHBIN YCTHBIA OIIPOC
- MUCHMEHHBIA KOHTPOJIb (TECTHI)
- mpakTHyeckas pabora

- IPUHIUTBI Hadal au¢$epeHaTbHOTO H HHTETPATBHOTO
HCYHUCIICHUH;

Texymmmii KOHTPOIIb B hopMe:

- (hpoHTANBHBIH OIpOC

- UHAUBUAYAJIbHBIN YCTHBIA OIIPOC
- MNCHMEHHBIA KOHTPOJIb (TECTHI)

- DnaxTuueckad nafhoTa

- pa3jin4HbIC TPOUECCHI, [TIOKA3aTh YHUBEPCAJIbHOCTH
MAaTEMaTU4YCCKUX METOO0B;

Texymmmii KOHTPOIIb B hopMe:

- (hpoHTANBHBIH OTIpOC

- UHAUBUAYAJIbHBIN YCTHBIA OIIPOC
- MNCHMEHHBIA KOHTPOJIb (TECTHI)
- nmpakTH4eckas pabora

- 9Tallbl pCHICHUSA MMPUKIIAAHBIX 3a/1a4 CPECACTBAMU MAaTCMATUKH

Texymmmii KOHTPOIIb B hopMe:

- (hpoHTAIIBHBII OITpOC

- UHAUBUAYAJIbHBIN YCTHBIA OIIPOC
- MINCHMEHHBIA KOHTPOJIb (TECTHI)
- nmpakTH4eckas pabora

- OIpCACIICHUC Mpeicjia U OCHOBHBIC CBOﬁCTBa;

Texymmmii KOHTPOIIb B hopMe:

- (hpoHTANBHBIH OTIpOC

- UHIUMBUYaJbHBIA YCTHBIN Onpoc
- MUCHMCHHBIA KOHTPOJIb (TE€CTHI)
- mpakTH4eckas padora

- QITOPUTMBI PELICHNUS TPUTOHOMETPUUECKHX, II0KA3aTEIIbHBIX,
JorapupMHUIECKIX YPaBHEHUH U HEPABCHCTB;

Texyuuii KOHTPOJIb B popMme:

- (hpoHTANBHBIH OIIPOC

- UHIUBUYaJbHbIA YCTHBIN OIIPOC
- MNCHMEHHBIA KOHTPOJIb (TE€CTHI)
- IpaKTUYECKast pabora

- muddepeHnraIbHbIe ypaBHEHHS IEPBOTO U BTOPOTO TOPSIIKA;

Texymmii KOHTPOJIb B hopme:

- (hpoHTANBHBI OrpoC

- UHAMBUYaNbHBIA yCTHBIN OIIPOC
- MUCHMCHHBIA KOHTPOJIb (TE€CTHI)
- npakTHyeckas pabora
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- OCHOBHBIC ITOHSATHSI KOMOMHATOPHUKH; Texymuuii KOHTPOJIb B popMe:

- GpOHTAILHBIN OIIPOC

- UHOUBUYaJbHBIM YCTHBIN OIIPOC
- MNCHMEHHBIA KOHTPOJIb (TECTHI)
- IpaKTHIecKas padora
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7.3 OueHo4HbIe CpeaACTBA Al IPOBEACHHUS TeKyLleill aTTecTaluu

Pedepar. [IpoaykT caMOCTOSTENBHOW pabOTHI CTYyJEHTa, MPEACTABISIOMMA COO0O0M
KpaTKO€ M3JI0KEHHE B TMCbMEHHOM BHUJIE MOJIYYEHHBIX PE3YJIbTaTOB TEOPETHUECKOIO aHaIN3a
oIpezeNIieHHON HayyHOU (y4ueOHO-HMCCIeA0BaTeNbCKONM) TEMBI, IZI€ aBTOP PACKPBIBAET CYTh
UCCIIelyeMOr MpoOJIeMbl, NPUBOJUT pa3IUYHBIE TOYKH 3pEHHs, a Takke COOCTBEHHbBIE
B3TJISIbI HA HEE.

TpeOoBanus kK HanucaHuo pedepara

Pedbepar 1o nmaHHOMy Kypcy SBIs€TCd OJHUM U3 METOJOB OpraHHU3aluu
CaMOCTOSITEIbHON PabOThI CTYIEHTOB.

Tembl pedepaToB SBIAIOTCS IOMOJHUTEIBHBIM MAaTEPHUANIOM I U3YYE€HUE JTaHHON
TUCHUIUIMHEL. Pedepar orieHBaeTcs B 0JIMH OaJljl B OLIEHKE UTOTO SK3aMeHa

Pedepat nomkeH ObITH MOATOTOBJIEH COTJIACHO TEME, NMPEIOKEHHON MPETnojaBaTeIeM.

JlomyckaeTcss caMOCTOSITENIbHBIN BBIOOpP TeMbl pedepara, HO MO COTJIACOBAHHUIO C
MpPErnoJaBaTeNeM.

Jns  wHanucanust pedepara CTYIAEHT CaMOCTOATENBHO TOJIOUPAET HMCTOYHUKHU
uHdopManuu 1O BbIOpaHHOW Teme (nuTepaTypa ydeOHas, MepuoOAMYECKass U WHTEpHET-
pecypchl)

O6nem pedepata — He meHee 10 ctpanun popmara A 4.

Pedepat nomxen uMeTh (TUTYIBHBINA JTUCT, COACPIKAHUE, TEKCT IOJDKEH OBITh pa30UT Ha
pa3zenbl, COrNIACHO COAEp KaHUs, 3aKII0YEHUE, CIUCOK JIUTEPATyphbl HE MEHEE 5 HCTOYHUKOB)

O6cyxaenue TeM pedepaToB MPOBOJIUTCS HA TEX MPAKTUYECKUX 3aHATHUAX, 10 KOTOPHIM
OHHU pacripe/iefieHbl. JTO SABISETCS 00s13aTeIbHBIM TpeOoBaHUEM. B ciiydae He mpencraBieHus
pedepara corfiacHO YCTaHOBJICHHOTO Tpaduka (0e3 yBaXUTEIbHON MPUUMHBI), CTYJIEHT 00s3aH
MOATOTOBUTH HOBBIN pedepar.

HNudopmanus o pedepary He AomKkHA npeBbimaTh 10 MuHyT. BeicTynaronmii jomxeH
MOJITOTOBUTH KPaTKUE BBIBOJIBI 110 TeMe pedepaTa /Ui KOHCIIEKTUPOBAHUS CTYICHTOB.

Cnaua pedepata npernoiaBaTelro o0s3aTebHa.

Tectr. Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHHUM, MO3BOJISAIONIAS  ABTOMATU3MPOBATh
MPOLEAYPY U3MEPEHUS! YPOBHS 3HAHUN M YMEHHM 00y4aromerocs.

ITpumepHBIE TECTOBBIE 3aAaHUS
1. ®ynkums F3x2+5x-7 Ha3bIBACTCS:

1. -nuHeiHas;

2. -TIOCTOSIHHAS,;

3. -KBaJpaTU4Hasi;

4. -npsiMasi MpONOPLHOHATBHOCTb.

2. Ecim quist mo6oro x y oonactu onpenenenus Gyakmuu f f(-X)=f(x), To dyrxmms
Ha3bIBAETCA:

1. -HeuerHas;

2. -4eTHas;

3. -TlepuoauyvecKas;

4. -MOHOTOHHaf.

3. OyHKIHUs y=a" Ha3bIBACTCS:

1. -creneHHON;

2. -NOKa3aTeNbHOM;

3. -norapu(mMHUEcKoii;

4. -xBanpaTUYHOM.

31



4. Paznen reomeTpun. B KOTOpOM M3ydaroTcs CBOWMCTBA GUTYp B MPOCTPAHCTBE HA3BIBACTCS:
1. -nnaHUMeTpUS;
2. -CTepeoMEeTpus;
3. -aHATUTHYECKasi TEOMETPHS;
4. -eBKJIMJIOBA T€OMETPHS.

7.4 OuneHO4YHbIE cpeacrsa 1Jisi MPpOBEACHUS HpOMe)l(yTOqHOﬁ arTrecranuu

7.3.1 Bonipocsl 1Jisi MpOBeeHUsI 3a4eTa
He npenycmotpen

7.3.2 Bonipocsl Uil MPpOBeeHUsI IK3aMeHa

Lenble n pauoHaNbHbBIE YHCTIA.

[leprienaAuKynsIpHBIE IPSIMBIEC B IPOCTPAHCTBE.
Apudmerndeckuiit KOpeHb HaTypaJIbHOM CTENEHH.
[TapamienbHble IpsIMbIE, TEPIEHAUKYISIPHBIE K TUIOCKOCTH.
CreneHp ¢ palMOHATHHBIM U IEHCTBUTEIFHBIM MTOKA3aTeNIEM.
[Tpu3Hak nepneHIuKyJISIPHOCTH NPSMON U TIOCKOCTH.
CrenenHas (yHKIM, €€ CBOWCTBA U rpaduk.
Teopema o0 psAAMOiA, NEPIIEHAUKYIISIPHOMN K TUIOCKOCTH.
B3aumHo oOpaTHbie QpyHKIMH.

10 PaccTosiHue OT TOUKH 10 MIIOCKOCTH.

11. PaBHOCHIIbHBIE YPaBHEHHUSI U HEPABEHCTBA.

12. Teopema o0 Tpex MepHeHIUKYIIAPax.

13. UpparnmonanpHbIe YpaBHCHHS.

14. Yron Mexay NpsiMOi U MIIOCKOCTHIO.
15.TlokazarenpHas (yHKLHUSA, €€ CBOICTBA U rpaduK.

16. JIByrpaHHbIil yroJ.

17.1loka3arenbHble ypaBHEHUS.

18. [Ipu3Hak nepneHaAuKyIIPHOCTH JBYX MIIOCKOCTEH.

19. TlokazarenbHble HEPABEHCTBRA.

20. [TpssMOYTONBHBIN Mapaieenune]I.

21. Cucrema rokasaTellbHbIX YPaBHEHHU U HEPaBEHCTB.
22.PagnanHas Mepa yria.

23. Jlorapu@msi.

24.T1oBOPOT TOYKH BOKPYT Haujia KOOPIUHAT.

25. CoiicTBa norapupmMoB.

26. OmpesienieHue CUHyca, KOCMHYca U TaHTeHca yria.

27. JlecaTH4HbIC U HATYpaJIbHBIE JOTapUPMBI.

28.3HaKku CUHYCa, KOCUHYCA U TAHT€HCA.

29. Jlorapudmuieckas GyHKIUS, €€ CBOMCTBA U IPpadUK.
30. 3aBUCHMOCTB MEX]ly CHHYCOM, KOCHHYCOM U TAHT€HCOM OJIHOTO U TOTO e yTia.
31. Jlorapupmudeckue ypaBHEHUSI.

32. TpUroHOMETPHUECKUE TOXKIECTBA.

33. Jlorapudmuueckre HepaBEHCTBA.

34. Cunyc, KOCUHYC ¥ TAaHT€HC yTJIOB 0L U - O

35. [IpenmeTt crepeomeTprun. AKCHOMBI CTEPEOMETPHUH.
36. DopMyIIbI CIOKECHHUS.

©CoNoak~wNE
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37. HexoTopble crneAcTBUS U3 aKCHOM.

38. Cunyc, KOCUHYC U TAaHT€HC JIBOMHOTO YTJIa.

39. [lapamienpHbBIE IPSIMBIE B TPOCTPAHCTBE.

40. CuHyc, KOCHHYC ¥ TAaHT€HC TTOJIOBHHHOTO YTIa.
41.TlapannenbHOCTh TPEX MPSMBIX.

42. ®opMybl IPUBEICHHUS.

43. [TapamiensHOCTh MPSMOI U TUIOCKOCTH.

44, Cymma 1 pa3HOCTh CMHYCOB. CymMMa M pa3HOCTh KOCHHYCOB.
45. CKkpemmBaromuecs npsMbie.

46. YpaBHEHHE COS X = 0.

47.YpaBHeHue sin X = q.

48. O6paTHBIC TPUTOHOMETPUUYECKHE (YHKIIHH.

49. Yriibl ¢ COHAIpaBiIeHHBIMUA CTOPOHAMH.

50. YpaBHeHnue tg x = a.

51. Yron mexny npsMbIMHU.

52. O6nacTh onpeneacHus: 1 MHOYKECTBO 3HAYCHHUI TPUTOHOMETPUUYECKUX (YHKITUH.
53. [TapannenpHbIC TIOCKOCTH.

54.YeTHOCTh, HEUETHOCTb, IEPUOJIMYHOCTD TPUTOHOMETPUUECKUX (DYHKIIHIA.
55. CBOICTBO MapaiebHBIX MIOCKOCTEH.

56. CBoiicTBa GyHKIIUHU y = COS X U ee Tpaduk.

57. Terpasap.

58. CpoiicTBa GyHKIIMH y = Sin X U ee rpaduxk.

59. INapannenenumnen.

60. CBoiicTBa pyHKIIMH y = tg X U ee TpaduK.

7.4.3 Ilpumepsl 3a1a4 Ha 3a4eT/IK3aMeH
Ynpocrture: ﬁ@-@a#ﬁ'ﬁ).
Boruucnute: V125 * 0.027,
Pemute ypaBHeHus: a)C0OS X =%; 6)1.5 tg x-1=0.
Haiinute 3Hauenue Boipakenus: 109354 + 1093 i .

|
J;u—x Y128
Ynopocrute: L ——.

V125
Borunciuts: 0,3*%v10%y/6%y/15-0,1.
HaiinuTe 3HaueHNE BHIPAKECHUS: Iong_E ,ecim log, b=3.
Pemmure ypaBHeHI/m' a)sin x =1;6)tg x+3=0.
. Vmpocrure: V27a*V/3a3,

10 Bbrauciuts: 5 (—3)2 * 23/8 %9

11.Haiinure 3nauenue Boipaxkenns: logs 7 + 1095 .
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12.Pemmmre ypasHenus: a)tg X =v'3 ;6)2sin x-1=0.

33



8. 10INOJIHUTEJBHOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpunoxenue 1. KpaTrkuil KOHCHEKT JIEKIIMOHHBIX 3aHATHH
JIEKTIAA Ne 32
Tema: KITACCUDUKAIINA CIYYAMHBIX COBBITUN. KITACCUYECKOE OIPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOIATHOCTU COBbITUS, HELIOCPEJICTBEH-
HBI ITOJCYET BEPOATHOCTU. ITIPUMEPLI.

Pe3ynbrar, MCXoa HUCTIBITAHHUS Ha3bIBaeTCs COObITHEM. COOBITUSIMH SIBJSIOTCS: BBINIAJICHUE
rep0Oa win nudpsel, TOMaJaHUE B 1I€Jb WK MPOMax, MOSBJICHUE TOTO0 WM MHOTO YHCJIa OYKOB
Ha OpOIIEHHOM UTrpalbHON KOCTH. 1 0003HAYEHUS COOBITHIA UCTIOJIb3YIOTCS OOIBIIHE OYKBBI
JaTtuHCcKoro andasura: A, B, C u T.71.

Ecnn mpu KaXI0oM HCHBITAHWM, TPU KOTOPOM IMPOUCXOAUT COOBITHE A, MPOUCXOIUT U
cobpiTHe B, TO TOBOpAT, 4TO A BieYeT 3a coboit coOwiTHe B (BXoauT B B, siBIseTCs YaCTHBIM
ciydaeM, BapuanToM B) unu B Bkirouaer coObitue A, u o6o3nagaror A ©B.

JIBa coOBITHSI HA3bIBAIOTCS COBMECTUMBIMH, €CJIM TIOSIBIIGHUE OJHOTO M3 HUX HE UCKIIOYACT
MOSIBJIGHUE JIPYTOTO B OJTHOM M TOM >K€ UCIIBITAHUH.

2 cOoOBITHSI HA3bIBAIOTCS HECOBMECTHMBIMH, €CJIH TOSBJICHHE OJHOTO M3 HUX HCKIIOYAET
MOSIBJICHUE JIPYTOr0 B OJHOM U TOM K€ UCTIBITAaHUU.

HecoBmecTumoCTh OoJiee 4eM JIBYX COOBITHI B JAaHHOM HMCIBITAHHHM O3HAYaeT MX MOMapPHYIO
HECOBMECTHUMOCTb.

JIBa coObITHsI A M B Ha3bpIBaloTCS IPOTHUBOIOJIOKHBIMH, €CJIM B JIAHHOM HCIIBITAHUH OHU
HECOBMECTHUMBI M OJHO W3 HHUX 00s3aTeIbHO MPOUCXOAUT. COOBITHE, MPOTHUBOIMOJIOKHOE
coOBITHIO A, 0603HaUa0T A .

CoOpiTHE Ha3BIBACTCS JIOCTOBEpPHBIM (0003Hauaem (2), eciu B JAaHHOM HCIIBITAHUU OHO
SIBJISIETCSL  €IMHCTBEHHO BO3MOXXHBIM €ro HCXOJOM, U HEBO3MOXXHBIM, €CJIUM B JaHHOM
UCIIBITAHUM OHO 3aBEIOMO HE MOKeT mpou30iTH. CoObITHE HA3bIBAETCS HEBO3MOKHBIM
(o0o3Hauaem J), eciu B pe3yiabTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU30UTH.

CoObiTHe A Ha3bIBaeTCsl CIyYalHbIM, €CIM OHO OOBEKTUBHO MOXET HACTYNUTh WIH HE
HACTYNHUTh B ITAHHOM UCIIBITAHUHU.

Anrebpa coOOBITHA.

Cymmoit cobbituit A u B nHaszwiBaetcst coobitTie C = A + B, cocTosilee B HaCTYIUIEHUU TIO
KpaiiHel Mepe 0IHOTO U3 coObITUi A wiu B.

AHAJIOTMYHO CYMMOW KOHEYHOT'O YHCJIa COOBITUH Aj, A,, ..., Ax Ha3bIBaeTCsA COOBITHE A =
AtA, + ...+ A, cocTosiiee B HACTYIUICHUH XOTs Obl 0JiHOTO U3 coObIThit Al, (i =1, ..., K).

N3 onpenenenus cinenyer, uto A + B = B + A. ChopaBeanuBo TakKe U COYETATEIbHOE
cBoiicTBO. OnHako A + A = A (a He 2A).

[IpounsBenenueM coObITHi A U B HaswiBaeTcs coOwiTie C = AB, cocrosiiee B TOM, 4TO B
pe3yabTaTe UCIIBITAaHUS MPOU3OILTH B COObITHE A, U coObITHE B.

AHAJOTMYHO TPOM3BEJACHUEM KOHEYHOro umcia cooObitmii Al, A2, .., AK Ha3wiBaeTcs
coobiTe A = A1A2...AK, cocrosimee B TOM, 4TO B pe3ylabTaTe UCIBITAHUS TMPOHU3OILIN BCE
yKa3aHHBIE COOBITHSI.

N3 onpenenenus HemocpeAcTBeHHO cueayer, yto AB = BA. ChopaBemiuBbl Takxke
COYeTaTeNbHbIN U JUCTPUOYTHBHBIN 3aK0HBI. OnHaKo AA = A (a He A?).

['OBOpAT, UTO COBOKYMHOCTh COOBITHM 00pa3yeT MOJHYIO TPYMNIY COOBITUHA JIsi JAHHOTO
WCIIBITAHUS, €CITU €r0 PE3yIbTaTOM 00s3aTEIbHO CTAHOBUTCS XOTsI OBl OJTHO U3 HHX.

PaccmoTpuM mONMHYIO Tpynmy IMOMAapHO HECOBMECTUMBIX COOBITHH Aj, A, ..., An,
CBSI3aHHYI0 C HEKOTOPBIM HCHbITaHHEM. [IpeamnonoxuM, dYTO B O3TOM HCIBITAHUU
OCYILECTBIICHHE Kaxkaoro u3 cobwertuii Al, (I = 1, 2, ..., K) paBHOBO3MOXKHO, T. €. YCJIOBHUS
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UCTIBITAHUS HE CO3JIAI0T MPEUMYIIECTB B MOSBICHUH KaKOTO-JIMOO COOBITHS Tepea APYTHMH
BO3MO>KHBIMHU.

CobOpiTust Aj, A, ..., An, oOpa3zyrolue MOJHYI0 TPYHIy MONAapHO HECOBMECTHUMBIX M
PaBHOBO3MOJXKHBIX COOBITHH, HA3bIBAIOT DJIEMEHTAPHBIMU COOBITUAMU ().

CoObiTue A Ha3pIBaeTCs OJArONPUATCTBYIOMIMM COOBITHIO B, ecnu HacTyrieHne coobITus A
BJIEUET 3a cOOOM HacTyIieHue coopTus B.

Kraccuueckoe ompeneneHue BeposTHOCTH. BepositTHocThio P(A) coObiTusi A Ha3biBaeTCs
OTHOIIIEHHE M/N YucIia 3JIEMEHTapHBIX COOBITHI, OJarOMPUATCTBYIOIINX COOBITHIO A, K YHCITY
BCEX 2JIEMEHTAPHBIX COOBITUH, T.€.

P(A)=m/n.
CBOMCTBA BEPOSITHOCTU COBBITUS:

1. BeposaTHOCTb TOCTOBEPHOTO cOOBITUS paBHa 1. JIeHCTBUTENBHO, IOCTOBEPHOMY COOBITHIO
JIOJKHBI OJIaroNpUsATCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, ClIeJOBATENbHO,
P(Q)=m/n=n/n=1.

2. BeposaTHOCTE HEBO3MOXKHOTO coObITUS paBHa 0. B camMom jerne, HEBO3MOKHOMY COOBITHIO
HE MO>KET OJIaroNnpUsSTCTBOBATH HU OJHO U3 dJIEMEHTAPHBIX COOBITHH, T.e. M = 0, oTkyna: P(Q)
=m/n=0/n=0.

3. BeposATHOCTh cAy4yalHOTO COOBITHS €CTh MOJIOKHUTEIbHOE YHCI0, 3aKIOYEHHOE MEXAY
HyJIeM U enuHulied. JIeHCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronmpusTCTBYET JHUIIb YacThb
U3 o0IIero uuciaa >JeMeHTapHbIX coObiThii. [loaToMy B 3TOM ciiyuae O<m<N u, 3HAYMT,
0<m/n<l1. CnenoBatensHo, 0<P(A)<l. T.o., BEpOsATHOCTh JHOOOTO0 COOBITHS YIOBICTBOPSIET
nBoiiHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpenenenust BEpOSTHOCTU CIEAYET, UTO SJIEMEHTAPHBIE COOBITUS SABIISIOTCS
PaBHOBEPOSATHBIMHU, T. €. 00JIaJAI0T OJTHOM U TOM 7K€ BEPOSTHOCTHIO.

CoObITHS, BEPOATHOCTH KOTOPBIX OYEHb MaJIbl (OJM3KU K HYJII0) WM OYEHb BEJIUKH
(OnMM3KM K €aUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH HIIH
MPAKTUYECKHU IOCTOBEPHBIMHU COOBITHSIMH.

CTATUCTUYECKOE ONPEAEJIEHUE BEPOATHOCTHU COBBITUA U YCJIOBUA

El'O ITPUMEHUMOCTHU. TTPUMEP.

CTaTUCTUYECKOW BEPOSTHOCTBIO COOBITHS A HA3bIBa€TCs OTHOCUTEIbHAS YacTOTa (4aCTOCTh)

TIOSIBJICHUS 3TOTO COOBITHS B N TPOU3BEACHHBIX HCITBITAHUSX, T.C.
— n
F(/in@Asz ,
Ine P(A) - craructiueckast Bep-tb coObITust A; W(A) - OTHOCHTEBHAS YacTOTa (4aCTOCTh)
COOBITHS A; M - YUCIIO UCIBITAaHUN, B KOTOPBIX TOSBHIIOCH COOBITHE A; n - oO0IIee YHuciIo
HUCITBITAHUM.

B otnnume ot «martemaTuyeckon» BeposTHOCTH P(A), paccmMaTpuBaemoil B KIaCCHYECKOM

omnpeleNeHnr, cratuctuueckas Bep-Tb P (A)  gpisercs XapaKTEPUCTHKOM  OIBITHOM,
skcriepuMeHTanbHOl. Ecnu P(A) ecth gonst ciydaeB, OJaronmpusTCTBYIOIIUX COOBITHIO A,
KOTOpasi ONPEENISETCS HEMOCPEACTBEHHO, 0e3 Kakux-nbo ucnbiranuid, To P (A) ects mons
Tex PaKTU4YEeCKH MPOU3BEICHHBIX UCIIBITAHUH, B KOTOPBIX COOBITHE A MOSIBUIIOCH.

CraTucT4ecKkoe OIpeesIeHue BEP-TH, KaK U MOHATUS U METOJIbl TEOPUU BEPO-TEM B LIEJIOM,
MPUMEHUMBI HE K JIFOOBIM COOBITUSM C HEONpPENEICHHBIM MCXOJI0OM, KOTOPHIE B KMTEUCKOU
MPAKTUKE CYMUTAIOTCS CIydyalHbIMH, a TOJBKO K TEM M3 HHX, KOTOpble 00JaJaroT
ONpPEACIECHHBIMYA CBOMCTBAMH.

1) PaccmarpuBaembie coObITHS [11.0. MCXOaMU TOJIBKO T€X WCIBITAHUH, KOTOpbIE M.0.
BOCIIPOM3BE/ICHBI HEOTPAHUUEHHOE YUCIIO Pa3 IPU OJHOM U TOM K€ KOMIUIEKCE YCIOBHIA.
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2) CoObITHSI IOJDKHBI O0JNaaTh TaK HA3bIBAEMOW CTATUCTHUYECKOW YCTOWYUBOCTBIO, WIIH
YCTOMYMBOCTBHIO OTHOCUTENBHBIX YaCTOT. JTO 03HAYAET, YTO B PA3JIMUHBIX CEPUSIX UCIIBITAHUM
OTHOCHUTEJIbHAS 4acTOTa (4aCTOCTh) COOBITHS M3MEHSETCS HE3HAYMTEIbHO (TEeM MEHbIIE, YeM
OOJIBIIIE YMCIIO HMCIBITAHMI), KOJIEOIACh OKOJIO IMOCTOSHHOro 4mucia. Oka3amoch, 4YTO ITUM
MOCTOSTHHBIM YHUCJIOM SIBJISIETCS BEPOSTHOCTH COOBITHSA. DakT mpHuOIMIKEHUS] OTHOCUTEIHHOM
YaCTOTHI, MJIH YACTOCTH, COOBITHSI K €ro Bep-TH IPH | YHCIA HCIBITAHUH, CBOISIIMXCS K
CXeMe CJydaeB, TOATBEPXKJIAETCI MHOTOYUCICHHBIMH MAaCCOBBIMH  JKCIIEPUMEHTAMHU,
MPOBOAUMBIMH PAa3HBIMH JIMIITAMU CO BPEMEH BO3HUKHOBEHHUS TCOPUM BEP-TEH.

3) Uwucrmo uCHBITaHUM, B pe3yJbTaTe KOTOPBHIX IMOSBIACTCS COOBITHE A, TOJDKHO OBITH
JIOCTaTOYHO BEJMKO, MOO TOJBKO B 3TOM CIllydae MOXHO CUMUTaTh Bep-Th coObITHA P(A)
NpUOIMKEHHO PaBHOW €€ OTHOCUTENbHOW yacToTe. Pe3toMupys, MOKHO CKa3aTb, YTO TEOPHUS
Bep-TeH HM3ydaeT JUIIb TaKWe COOBITHSA, B OTHOIICHHH KOTOPBIX MMEET CMBICI HE TOJIBKO
yTBepkAeHUE 00 WX CIy4yaHOCTH, HO U BO3MOXXHA OOBEKTHBHAS OIEHKAa OTHOCUTEIbHOM
YaCTOTHI UX MOSIBNIEHUA. TakK, yTBEPKJICHHUE, YTO TPU BHITIOJIHEHUH OMPEICTICHHOTO KOMILIEKCa
YCIIOBHH S BEPOSTHOCTH COOBITHS = p, O3HAYACT HE TOJIBKO CIY4alHOCTHh COOBITHS A, HO U
OTIpeIeJICHHYIO, IOCTATOYHO OJU3KYIO K P, JOJI0 MOSIBICHUN COOBITHSA A MpU OOJIBIIIOM YHCIIC
WCIIBITAHUI; a 3HAYUT, BEIPAXKAET ONpPEEICHHYI0 00bEKTUBHYIO (XOTS M CBOCOOPa3HYI0) CBS3b
MEXAYy KOMIUIEKCOM YCIIOBUH S U coObITHEM A (HE 3aBHUCSILYIO OT CYOBEKTUBHBIX CYXKJIEHUN
0 HAJIMYUHU 3TOH CBSI3U TOT'O WJIM MHOTO Jnia). M make mpocTo CyIecTBOBAaHUE BEPOSTHOCTH P
(korma camoO 3HAYEHHE P HEM3BECTHO) COXPAHSET KAYECTBEHHO CYTh JTOTO YTBEPXKIACHUS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mpoBepUTh, YTO CBOMCTBA BEP-TH, BHITECKAIOIIME M3 KJIACCUUYECKOTO OIpeJeTICHHUS,
COXPAHSIOTCS U NMPU CTATUCTUUYECKOM OIPEJICIICHUU BEPOSATHOCTH.
3ameuanue: 1) CraTuctuyeckas Bep-b MOXKET ObITh HaliJIeHa TOJBKO IOCJE MPOBEACHUS
OTBITOB, a ISl KJIACCHYECKOW BEPOSTHOCTH OMBITHI HE HYXHBI. 2) Cratuctudeckas Bep-Tb
MOJIy4aeTCs Pa3IM4HON MJisi Pa3HBIX CEpUN OIBITOB, OJHAKO MPHU JOCTATOYHO OOJBIIOM
KOJIMYECTBE OIBITOB MPAKTUYECKH JOCTOBEPHO, UTO CTATUCTUYECKash BEp-Th OyAET CKOJIb
YTOAHO Majo OTJIMYATCS OT KJIACCUYECKOM Bep-TH (YCTOMYMBOCTh CTATUCTHUECKON BEP-TH).
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JIMCT

u3MeHeHul pabouell yueOHOM MporpaMMsl 10 AUCHUILITUHE

II1.01 MaremaTuka: ajaredpa, Hauajga MaTeMaTHYE€CKOr0 aHAJIN3a, TeOMeTPHUs

JlonoHEeHNs ¥ U3MEHEHHUS, BHOCHMBIE B pa00UyI0 NpOrpaMMy JTUCLHHUIIIIMHBI

OcHOBaHUS BHECECHUS
JIOMOJIHEHUH U

Pasnen PII/I, B koTOpBII
BHOCSITCS U3MEHEHUS

ConeprkaHrie BHOCUMBIX
JIOMIOJIHEHU M, N3MEHEHU I

U3MEHECHUIN

[Ipennoxenue HET HET
paboronarens

[Ipennoxenue HET HET
COCTaBUTEJIS IPOTPAMMBbI

[IpnoGperenue n.5. [lepeuens ocHoBHOW U | OOHOBJIEHHE CITUCKA

JUTEPATypbl, OOHOBJICHHE
MIEPEYHS U COMEPIKAHMS
OBbC u 6a3 maHHBIX

JIOTIOJTHUTEIILHON ydueOHOMI
JUTEPaTyphl, HEOOXOTUMOI
IS OCBOCHUS TUCIUATLINHEI

pPEKOMEHIyeMOH JInTeparypbl
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