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1.IMIACIIOPT ITIPOIr'PAMMBbBI YUEBHOMH JJUCIHHUILJINHBI

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

1.1. O01acTh NpUMEHEHUS POrPaAMMBI

PabGouass mporpaMmbl JUCHUIUIMHBI SIBISIETCS YacThIO MPOTrpaMMBbl  MOATOTOBKHU
crienaiaucToB cpeauero 3seHa B cootBeTcTBUU ¢ PI'OC CIIO no cneuunansHoctu 40.02.01
[IpaBo u opranu3aIus CoIUaIbHOTO 00EeCTICUCHUS

1.2. MecTo 1MCHUNJIMHBI B CTPYKTYpe NPOrpaMMbl NOAT0TOBKH CHENMATUCTOB
Cpe/lHero 3BeHa

VYueOHas nucuuiuimHa «MareMatuka: anreOpa M Havajga MaTEMaTHYECKOro aHallu3a;
reoMeTpusl» u3ydaercss B 00IIeoOpa3oBaTeIbHOM IMKJIE, Ha 0a3e OCHOBHOIO OOIIETro
oOpa3zoBaHusI.

JIns OCBOEHMsI IUCHMIUIMHBI CTYAEHTHl MCIIOJIB3YIOT 3HAHMS, YMEHHMS W HaBBIKH,
copMUpOBaHHbIE HA 3TANE OCBOCHUSI IPOTPAMMBI 110 MATEMATHUKE OCHOBHOM IIKOJIBI:

W3ydyeHne [OWUCLUIUIMHBL TpeABapseT CIEAyIlHe IUCUUIUIMHBL  MaremaTuka,
Craructrka, DKOHOMHKA OPTaHU3ALHAH.

1.3. lesn ¥ 32024 JUCHUILIMHBI — TPEOOBAHUA K pe3y1bTaTaM 0CBOCHHS
AUCUMIIHHBI

Coneprkanue nmporpaMMbl «MareMaTHKa: anreOpa 1 Hadaiaa MaTeMaTHYECKOTO aHAIN3a,
TeOMETPHS» HANIPABICHO Ha JTOCTIKEHHUE CICAYIOMINX 1eJe:

» obecrieueHrne cHOPMHUPOBAHHOCTH TMPEJCTABICHUA O COIMAIBHBIX, KYJIbTYpHBIX WU
HCTOPHUYECKUX (PAKTOpaxX CTAHOBIICHUS MAaTEMATHKH;

* obOecnieueHue  CHOPMUPOBAHHOCTH  JIOTHYECKOTO,  AITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIIUICHHUS,

* obecrieueHue CHOPMUPOBAHHOCTH YMEHHI NPUMEHSATH MOJYYCHHbIE 3HAHUS TPH
peIIeHUH pa3INYHBIX 3a7a4;

* oOecrnieueHne chOPMUPOBAHHOCTHU MIPEACTABICHUN O MATEMATHKE KaK 4acTH
00111€4esI0OBeYeCKOI KyIbTYphl, YHUBEPCATIHHOM SI3bIKE HAYKH, IIO3BOJISIFOIIEM OIUCHIBATH U
M3y4aTh peabHbIC MPOILIECCHI U SBICHUS.

1.3. TpeboBaHus Kk pe3yjbTaTaM OCBOECHUS Y4€OHOI AU CIUNINHBI

Pabouvast mporpaMma OpHeHTHPOBaHA HAa TOCTHIKCHHE CICTYIONIUX [EIeH:

— (opmupoBaHue MPEACTABICHUN O MaTeMAaTUKE KaK YHHUBEPCAIBLHOM SI3bIKE HAYKH,
CpeIICTBE MOJICTTUPOBAHHUS SIBJICHUI U TIPOIIECCOB, 00 HIEIX U METOJ]aX MAaTEMATHUKH;

— pa3sBUTHE  JIOTHYECKOTO  MBINUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KCHUS,
QITOPUTMUYCCKON KYJIBTYPhl, KPUTUYHOCTH MBIIIICHUS HA YypOBHE, HEOOXOIUMOM JUIs
Oynymedt mpodecCHOHAIBHON — JNEATeNbHOCTH, JUISl TMPOJOJDKEHUS  00pa3oBaHUS U
camMoo0pa30BaHus;

— OBJQJICHHEC MATEMAaTHYCCKUMHU 3HAHUSAMH W YMCHUSIMH, HEOOXOJUMBIMU B
MTOBCETHCBHOM YKU3HH, JUISI H3yYEHUST CMEXKHBIX €CTCCTBCHHOHAYYHBIX JTUCIUILIMH Ha 0230BOM
YpOBHE U JHUCIHMIUTAH PO(HEeCCHOHAIBHOTO IIUKJIIA, JIJIsl TIOJydeHus: 00pa3oBaHus B 00JIACTSX,
He TpeOYyIOIHMX yriIyOJIeHHOW MaTEMAaTHYECKOU MOATOTOBKH;

— BOCIIUTAHUE CPEACTBAMU MATEMAaTUKH KYJIbTYpbl  JMYHOCTH, IOHUMaHHS
3HAYUMOCTH MAaTEMATHUKH Il HayYHO-TEXHUYECKOTO MpOrpecca, OTHOIICHUS K MaTeMaTHUKE



KaK K YacTU OOILEYEIIOBEYECKON KYIbTYphl Y€pe3 3HAKOMCTBO C HUCTOPUEH pa3BUTHA
MaTEMaTUKH, IBOJIIOLIMEN MATEMATUYECKHUX UEH.

B pesynbrare u3ydyenus yueOHON nucuuiimHbel «Maremartuka: anredpa M Hadaia
MaTEMAaTUYECKOIO aHAJIN3a; TEOMETPUS» 00YUArOIIUICS TOJDKEH

JTUYHOCTHBIX:

— Cc(pOpPMHUPOBAHHOCTh TNPEJACTABICHUM O MaTE€MaTUKE KaK YHHBEPCAJIBHOM S3BIKE
HAyKH, CPEJCTBE MOJICIUPOBAHUS SBJICHUHN U MPOIECCOB, UAEAX U METOIaX MaTEeMaTHKU;

— MOHUMaHKe 3HAYMMOCTH MaTeMaTHKH JJI HAyYHO-TEXHUYECKOTO IIporpecca,

— c(OpMUPOBAHHOCTh OTHOLIEHUS K MaTeMaTHKE KAaK K 4YacTU OOIeYeIOBEYECKOMN
KyJIbTYphl —uY€pe3 3HAaKOMCTBO C HCTOpHUEH pa3BUTUS  MATEMAaTHUKH, DBOJIOLUEH
MaTeMaTHYECKUX UJEH;

—  pa3BUTHE  JIOTMYECKOTO  MBILIUIEHUS, IPOCTPAHCTBEHHOIO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS HA YpOBHE, HEOOXOAMUMOM JUIs
Oyaymielt npodeccHOHAIbHON  NEATeNbHOCTH, JUIsl TNPOJOJDKEHHUS  00pa3oBaHUA U
caMmoo0pa3oBaHusi;

— OBJIQJICHHEC MaTEeMaTHYECKUMHU 3HAHUSMHU ¢ YMEHHUSMHU, HEOOXOIWMBIMH B
MOBCEJIHEBHOW J>KW3HH, [IJII OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX JUCHUIUIMH |
TUCHUIUIMH TPO(EeCCHOHANBHOIO IHWKIA, /I TOJy4eHHs oOpa3oBaHHMs B 00dacTsIX, HE
TPeOYIOMINX YIIIYyOJIEeHHON MaTeMaTHYECKOU MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIE CaMOOOpa30BaHHIO, HA
MPOTSDKEHUU BCEH JKM3HM; CO3HATEIHLHOE OTHOIIECHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIEITHOM Mpo(ecCHOHAIBHOM U O0IIECTBEHHON NEATebHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOM M OTBETCTBEHHOM
NeSITEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTeibHOM, OOIIECTBEHHO TOJIE3HOW, Y4YeOHO-UCCIENOBATENBLCKOM, MPOCKTHOH U
JIPYTUX BUAAX JIEATEIbHOCTH;

— OTHOIICHHE K MPOPECCHOHATBHON MEATEIbHOCTH KaK BO3MOXKHOCTH ydacTus 3 B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX POOIIEM;

MeTanpeMEeTHBIX:

— YMEHHUE CaMOCTOSITEJIbHO OMpPEAENsATh LN JESATeIIbHOCTU W COCTAaBJSATH ILUIAHBI
NEeSATEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJUPOBATH U  KOPPEKTUPOBATh
JeSITeNIbHOCTh;

— HUCIOJIb30BAaTh BCE BO3MOKHBIE PECYpPCHI JJI JIOCTHKEHHUS IMOCTaBICHHBIX IIeJield U
peann3aliy MmiaHoB JESITebHOCTH; BBIOUPATh YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIUAX;

— yMEHHE NpPOAYKTUBHO OOLIaThCS M B3aMMOJEHCTBOBATH B IPOILIECCE COBMECTHOM
NESATeTbHOCTH, YYUTHIBATh TO3UIUU JIPYTUX YYACTHUKOB JESITEIBHOCTH, S(PPEKTUBHO
paspematb KOH()IUKTHI;

— BJIaJICHUE HaBBIKAMH TIO3HABATEIBHOW, Y4eOHO-HCCIE0BATENIbCKOW M TPOEKTHOM
JeSITEIbHOCTH, HaBbIKAMHU  pa3pelieHusi mnpodsiieM; CrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOMCKY METOJIOB pEILIEHUs NPAaKTUYECKUX 3a/lad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHMS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIbHOW WH(GOPMAIMOHHONO3HABATEIbHON
JeSATeTLHOCTH, BKJIIOYas YMEHHE OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHUKAX WHGPOpPMAIUH,
KPUTUYECKU OIICHUBATh M HMHTEPIPETHUPOBATH HHPOPMAIUIO, TMOIYYAEMYIO0 W3 Pa3THYHBIX
HMCTOYHUKOB;



— BJIAJICHUE SI3BIKOBBIMM CPEICTBAMH: YMEHHUE SICHO, JJOTMYHO U TOYHO M3JIaraTb CBOIO
TOUYKY 3pEHUs, UCIIOJIb30BATh aJICKBATHBIE S3BIKOBBIE CPEJCTBA;

— BJIaJICHUE HAaBBIKAMM IIO3HABATENbHON pe(IeKCHH KaK OCO3HAHHS COBEpIIAEMBIX
JNENCTBUM M MBICIIMTENIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUMW, TPAaHUL] CBOETO 3HAHUS
Y HE3HAHUs, HOBBIX II03HABATENIBHBIX 3a/1a4 U CPEJCTB AJIS UX TOCTH)KECHHUS,

— LEJIEYyCTPEMIIEHHOCTh B MOMCKAaX M MPUHATUM PpEHICHUH, COO0Opa3suUTeNbHOCTh U
UHTYULIAS, PAa3BUTOCTh MNPOCTPAHCTBEHHBIX IPEACTABICHUN; CHOCOOHOCTH BOCIPUHUMATH
KpacoTy ¥ TapMOHHIO MHPA;

IIPEIMETHBIX:

— ¢()OpMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUKE KaK 4acCTU MUPOBOM KYJIbTYPbl U
MECTE MATEMATHKH B COBPEMEHHOW IUBUIM3ALMHU, CIIOCOOAaX ONMUCAHUs SIBJICHUI peaJbHOrO
MHUpa Ha MaTEMaTUYECKOM SI3BIKE;

— c(hopMHUPOBAHHOCTh MPEACTABICHUA O MAaTeMaTHYECKUX MOHATUSAX KaK Ba)KHEHIIMX
MaT€MAaTU4YECKUX MOJACISX, IO3BOJIIIONIMX OIKMCHIBATD M M3Yy4yaTb pa3HbIE IPOLECCHl U
ABJICHHSA; IIOHMMAaHHE BO3MOKHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUS MaTeMaTUYECKUX
TEOpHH;

— BJIQJICHUE METOJAaMU JI0KA3aTEIbCTB U aJrOPUTMOB PELICHUS], YMEHUE UX IIPUMEHSITH,
IIPOBOJIUTH JTI0KA3ATEIbHBIE PACCYKIEHUS B XOJ€E PEIICHN 3a/aY;

— BJIQJICHUE CTAHJAPTHBIMU IPUEMaMH PELICHUs PALMOHAIBHBIX U UPPALMOHAIBHBIX,
MIOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUI M HEPABEHCTB, UX CHUCTEM;
WICIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTpaMM, B TOM YHCJIE I IIOMCKA MYyTH PELICHUS
Y WUIIOCTPALMK PELIEHUS] YPaBHEHUI U HEPABEHCTB;

— c(OpPMHPOBAHHOCTb MPEACTABIECHUI 00 OCHOBHBIX MOHSATUSX MAaTEMAaTUYECKOIO
aHaJiu3a U MX CBOICTBaxX, BJIaJCHHE YMEHHEM XapaKTepu3oBaTh 4 MoBeAcHHE (DYHKIIHIA,
WCIIOJIb30BAHME MOJYYCHHBIX 3HAHUH JJIs1 ONMCAHMS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHATUAMH O IUIOCKMX U IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX
¢burypax, ux OCHOBHBIX CBOMCTBAX;

— c(OpMUPOBAHHOCTh YMEHHMSI pacro3HaBaTh reoMeTpuyeckue (Urypbl Ha yepTexkax,
MOJIENIIX M B PEaJbHOM MHpE; MPUMEHEHHE M3YYEHHBIX CBOMCTB I€OMETpUUYECKUX (Uryp u
(bopMyn 1715 pelIeHusl TeOMETPUUECKHX 33/1a4 U 33/1a4 C IPAKTHUECKUM COJIepKAHUEM;

— c(hOpMHpPOBAaHHOCTb MPEACTABICHUNA O TMpoleccax U SBICHUSAX, HMEIOIIUX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJbHOM MHpPE, OCHOBHBIX
MOHATHUAX JIEMEHTAPHON TCOPUU BEPOATHOCTEH; YMEHUM HAXOUTh U OLIEHUBATh BEPOATHOCTU
HACTYIUIGHUS COOBITMM B  NIPOCTEWIIMX TNPAKTUYECKHMX CHUTyallUsIX M  OCHOBHBIE
XapaKTEPUCTUKH CIYyYaHBIX BEJINYUH;

— BJIAJICHUE HAaBBIKAMU HCIIOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
peLIeHuN 3a1a4.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JIJUCHUTIJIMHBI

2.1. O0beM y4yeOHOI TMCUMILIUHBI U BUABI Y4e0HOI padoT

H]_—[Ol Marematuka: anre6pa, Ha4dalla MaTEMATUYICCKOI'O aHaJIn3a, rTCOMCTPHUA

Bun yue6HO# paboThI Bcero Cemectp

JacoB 1 2
YueOHas Harpy3ka (Bcero) 351 144 207
AynuTopHas Harpyska (Bcero) 234 96 138
B TOM YHCIIE!
JIEKIIMOHHBIE 3aHITHS 116 48 68
MIPAKTUIECCKHUE 3aHATHS 118 48 70
CamocTostensHas padoTa 117 48 69
B TOM YHCIIE:
CaMocrosTenbHas BHeayAUTOpHas paboTa B BHJIE JOMAILTHUX NMPAKTHYECKHX 105 42 63
3aJlaHUi, MHANBUYaJbHBIX 33JJaHUH, CAMOCTOSTEIBHOTO T0100pa U M3Y4YEHHS
JIOTIOJTHUTEIBHOTO TEOPETUUECKOT0 MaTepHaina, pedepatsl u Ip.
KoHncyspraumu 12 6 6
[TpoMexxyTouHas aTTecTanus 9K3aMEH 9K3aMEH

2.2 CTpyKTypa QM CUUNIMHBI
KoJinuecTBO ayINTOPHBIX YacOB
CamocrosiTe1bHast
HaumenoBanue paszienos u IIpakTuyeckue u
TeopeTnueckoe pabora cryneHTa
TeM Bcero JadopaTopHbie
o0yueHnue (uac)
3aHATUSA
Pa3nen 1. AJITEBPA 12 6 6 4
Paznen 2. OCHOBBI 20 8 12 8
TPUTOHOMETPUN
CBOUCTBA U TPADOUKU
Pa3zgen 4. HAYAJIA
MATEMATHYECKOIO 36 18 18 20
AHAJIM3A
Pa3zgen S. YPABHEHIA U
HEPABEHCTBA 18 8 10 12
Paznea 6.
KOMBUHATOPHUKA, 24 14 10 12
CTATHUCTUKA U TEOPUSL
BEPOSATHOCTEU
Pa3zgen 7. TEOMETPUA 88 46 42 44
Bcero no aucrummise 234 116 118 117
2.3 TemaTu4eckuii IVIAH M COAEPKAHNE YIeOHBIX 3AHATHI
HaumeHnoBaHue Coaep:xanue y4yeOHOr0 MaTepuaJia, NpaKkTHYeckue padoTsl, O6Bbem YpoBeHsb
Pa3aesioB M TeM caMoCTOsITe/IbHAsI padoTa 00y4Yarommxcs. 4acoB OCBOEHHUSI
1 2 3 4

Paszgen 1. AJITEGPA 16
Tema 1.1. Conep:xanue yueOHOro MaTepuaja 12
JeiicTBuTe/ILHBIE 1 [{enbie 1 pallOHaIbHBIE YKCTIA. 2 1
qHuciaIa 2 ApudmeTraecKuil KOpeHb HaTypaIbHOW CTETICHH. 4 1,2,




IIpakTHyeckne 3aHATHSA

1 CrerneHb ¢ pallMOHAIBHBIM U JEWCTBUTEIbHBIM 2
MOKAa3aTEeJIEM.
2 CBoiicTBa CTETIEHH C PAIlMOHAIBGHBIM U IeHICTBUTEIEHBIM 4
MOKa3aTeJIEM.
CamocTosiTeIbHasi padoTa 00y4alouXcs 4
Pemrenne 3amau mo teme
Pazpnes 2. OCHOBbBI TPUT'OHOMETPUHN 32
Tema 2.1. Copep:xaHue y4eOHOTr0 MaTepuaJia 16
Tpuronomerpuue | 1 OmnpeneneHue cuHyca, KOCHHYCa M TAHT€HCa YTIa. 2 1
ckue popmyJibl. 2 TpuronomeTpudeckre ToxaecTBa. DopMyIIbl CIOKCHHAS . 2 1
3 CuHyc, KOCHHYC ¥ TaHTEHC JBOMHOTO yria. [loJoBHHHOTO 2
yrina. @opMyIisl IPUBEACHHUS.
IIpakTHyeckue 3aHATHSA 8
1 CuHyc, KOCHHYC ¥ TaHTE€HC JBOWHOTO yria. [loMoBHHHOTO 2
yria.
2 ®opmynel npuBeneHnss. CyMMa U pa3HOCTh CHHYCOB. 2
CymMa 1 pa3HOCTh KOCHHYCOB.
CamocTosiTe1bHAsI padoTa 00y4YarouXcs 4
Pewenue 3anau no teme
Tema 2.2. Coaep:xanue yueOHOT0 MaTepuasa 8
Tpuronomerpuye | 1 IIpocreiinye TPUrOHOMETPUYECKUE YPABHEHUS 2 1,2
CKHe YPAaBHEHHA. | 2 Pemenue TpUroHOMETpUYECKUX YPaBHEHUM. 2 1
IIpakTHyeckue 3aHATUS 4
1 YpaBHeHHe COS X = o 4
VpaBrenue Sin X = a
YpaBHeHue tg X = a.
2 Perenue TpUroHOMETPUYIECKUX YPaBHEHHUM. 2
CaMocTosiTe1bHast padoTa 00y4Yaronuxcst 4
Pewmenue 3anau no teme
Paznen 3. ®YHKIUN UX CBOMCTBA U T'PA®UKU 52
Tema 3.1. Coaep:xanue yueOHOT0 MaTepuasa 4
Crenennast 1 ‘ CrenenHasi pyHKuus, ee CBOWCTBa U rpaduk. 2 1,2
(byHKHl/Iﬂ- IIpakTHYyecKue 3aHATHUS 2
1 ‘ WppanuoHaipHble ypaBHEHUS.
CamocTosiTe1bHast padoTa 00y4YaroLuxcs 4
Pewenue 3anau no teme
Tema 3.2. Coaep:xanue yueOHOT0 MaTepuasa 8
HoxazarenbHas 1 \ [TokazaTesnbHas QyHKUMS, ee CBOWCTBA U rpaduk. 2 1
(l)yHKHHH- IIpakTHyecKue 3aHATHUS 6
1 IlokazarenbHble ypaBHeHUs IlokasaTenbHble
HEepaBeHCTBA.
CamocrosiTesbHAast padoTa 00y4arOUIUXCs 5
Pemenne 3amau no teme
Tema 3.3. Conep:xxaHue y4eGHOro MaTepHuaJia 16
Jlorapupmuveckas | 1 Jlorapugmel. CBOHCTBa JOTapu(pMOB. 4 1,2
bynxuusi. 2 Jlorapndmudeckas pyHkuus , ee cBoiicTBa U rpaduk. 4 1
IIpakTHyeckne 3aHATHSA 8
1 Jlorapudmuyeckre ypaBHCHUS. 4
2 Jlorapugmraeckie HepaBeHCTBA. 4
CamocrosiTesibHAst padoTa 00y4arOUIUXCH 4
Pemrenue 3anau no teme
Tema 3.4. Conep:xanue yue0HOTro MaTepuaJia 8
Tpuronomerpuieck
e GpyHKIMN. 1 CBoiicTBa TPUTOHOMETPHUECKUX (PYHKINH U UX 1,2
rpadukn.
IIpakTuyecKkue 3aHATUS 4
1 OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKITUH. 2
2 Pewenue 3anay no teme «TpuroHomerprudyeckue 2
GbyHKIAN.
CamocTosiTe1bHasi padoTa 00y4Yarouuxcst 4




‘ Pemenne 3aja4 110 TcM¢C

Paznen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A 56
Tema 4.1. Copep:xanue yue0HOTr0 MaTepHuaJia 4
IlocaenoBareabHoc | 1 Crioco0bI 3aJaHUs U CBOMCTBA YUCIIOBBIX 2 1,2
TH. MOCJIEI0BATENBHOCTEN
IIpakTHyeckHe 3aHATHSA 2
1 Brrunciienns 4wieHOB mocienoBaTenbHOCTH. [Ipenen 2
MIOCJICI0BATEIILHOCTH.
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 6
Pemenue 3amayd mo teme
Tema 4.2. Copep:xaHue y4edOHOTro MaTepuaJia 8
IIpousBoanas u ee 1 IIponsBonHas. ['eomMeTprdecKuii CMBICIT IPOU3BOTHON 2 1,2
reoMeTpuYecKuii 2 IpaBuia u popmynsl quddepenirpoBanus. 2 1
CMBbICJIL. IIpakTHyecKkHne 3aHATHSA 4
1 [Ipasuna muddepeHnIpoBaHUS. 2
2 IIpon3BoHBIE HEKOTOPHIX AIEMEHTAPHBIX (YHKIUH. 2
CamocTosiTe1bHAsI padoTa 00y4Yarouuxcst 6
Pemenue 3amayd mo teMme
Tema 4.3. ConepxaHue y4eGHOro MaTepuaJjia 12
IIpumenenne 1 Bo3spacranue u yobiBaHHe HYHKINH. 2 1,2
NPOU3BOIHOI K 2 Okcrpemymsl pyHKun. Hanbonbiiee 1 HanMeHbIIee 2 1,2
HCCJIeI0BAHUI0 3HaYeHHE (PYHKINH.
byHKIHM. 3 [IprmMeHeHwe TPOM3BOTHON K TIOCTPOCHUIO rpadruka 2 1
¢dyHKIHH.
IIpakTHyeckue 3aHATUS 6
1 Bospacranue u yobiBaHue (QyHKIHH. 2
2 [TpumeHeHne MPOU3BOAHON K MOCTPOCHHIO rpadurka 2
¢dyHKIHH.
3 Pemenue 3ana4 no TemMe «IprUMEHEHUE MPOU3BOIHON K 2
HCCIICOBAHMIO (DYHKIIHM.
CaMocTosiTe1bHast padoTa 00y4Yaronuxcsi 4
Pewenue 3anau no teme
Tema 4.5. Coaep:xanue yueOHOT0 MaTepuasa 12
IlepBooOpa3Has u 1 IlepBooGpa3Hasi.. 2 1,2
HHTerpaJ 2 [TpaBuia HaXOXKIIEHUS IEPBOOOPa3HON (HYHKIIHH. 2 1,2,3
3 [Tomaab KpUBOIMHEWHON Tpaneuu 1 HHTETPaJl. 2 1,2,3
IIpakTHyecKue 3aHATUS 6
1 [TpaBwiia HaX0XACHUS IEPBOOOPA3HON (YHKITHH. 2
2 Brruncnenue nmiomaneit ¢ ToMoIIbio HHTErpaa. 2
3 JuddepenunanbHpie ypaBHEHHs 2
CamocTosiTe1bHast padoTa 00y4Yarouuxcs 4
Pewenue 3anau no teme
Paznen 5. YPABHEHUS 1 HEPABEHCTBA 30
Tema 5.1. Coaep:xanue yueOHOT0 MaTepuasia 10
YpaBHeHus u 1 PanmonansHbIe, UppalMOHAIIbHBIE, TOKa3aTEIbHbBIE 2 1,2
CHCTEMBI Y TPUTOHOMETPUYECKHE YPABHEHHUS M CHCTEMBI.
YPaBHEHHN. 2 PaBHOCHIIBHOCTh YpaBHEHHH, HEPABEHCTB, CHCTEM. 2
IIpakTHyeckne 3aHATHSA 6
1 Kopnu ypaBHenuil. PaBHOCHMIIBHOCTB ypaBHEHU. 2
2 IIpeoOpa3oBanne ypaBHESHUIA. 2
OCHOBHBIE TIPHEMBI PEIICHUS] YPaBHEHHH.
3 Pemenue cuctem ypaBHEHHI. 2
CamocrosiTe1bHast padoTa 00y4aronuxcs 6
Pemenue 3anau no teme
Tema 5.2. Copep:xanue y4eOHOr0 MaTepHaJia 8
Hepagsencrna. 1 ParonansHble, UppanioHaIbHbIE, T0Ka3aTeIbHbIE 1 2 1
TPUTOHOMETPUYECKHE HEPaBEHCTBA.
2 Hcnoub3oBanne cBOCTB M rpaduKkoB GyHKIMI IpH 2 1,2
pellleHNH YPAaBHEHHIi 1 HEPABEHCTB..
IIpakTHyeckne 3aHATHSA 4
1 \ Merton uHTEpBAJIOB. 2
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2 N3o0paxkeHrne Ha KOOPANHATHOMN IIIOCKOCTH MHOYKECTBA 2
pelIeHnH ypaBHEHUH U HEPABEHCTB C JIBYMS
MEPEMEHHBIMHU U MX CUCTEM.
CamocTosiTeIbHasi padoTa 00y4YalouXCs 6
Pemrenne 3amau mo teme
Pazaea 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM 36
Cogep:xanue yueOHOI0 MaTepHaJia 24
1 IIpaBma koMOuHATOpHKH. Permenne KoMOMHATOPHBIX 4 1,2
3ajad.
2 Pasmenienns, coueTanus M MEPECTAaHOBKH. 2 1,2
3 Krnaccuueckoe omnpezenieHre BEpOsSTHOCTH, CBOMCTBA 2 1,2
BEPOSITHOCTEH
4 Teopema 0 cymMe BEpOSTHOCTEH. 2 1,2
5 Brrunciienne BepositHocTei. [IpukiiagHple 3a1aqm. 2 1,2
6 [IpencraBneHne YUCIOBBIX TaHHBIX. [IpHKTaHbIe 3a1a9H. 2 1,2
IIpakTHyecKkne 3aHATHA 10
1 IIpaBma koMOMHATOPHKH. PemeHrie KoMOMHATOPHBIX 2
3ajad.
2 Pa3memnienns, coueTanus M MEPeCTAaHOBKH. 2
3 Knaccuueckoe onpezenieHue BEPOSITHOCTH, CBOWCTBA 2
BEpPOSATHOCTEH
4 Teopema 0 cyMMe BEPOSITHOCTEH. 2
5 Boruncnenue BepositHoctell. IIpuknansele 3anaun. 2
6 IIpencraBneHue YUCIOBLIX AaHHBIX. IIpuKiagHble 3agaun. 2
CamocrosiTe1bHast padoTa 00y4alouuxcs 12
Pemenue 3anay no teme
Pa3gen 7. TEOMETPUA 128
Tema 7.1. Conep:xanue yueOHOro MaTepuaja 24
IIpsimble 1 1 IIpenmer crepeomeTpum.. 2 1
TUIOCKOCTH B 2 AxcuoMmsl crepeomerpun. HekoTopsle ciencTBus u3 2 1
NMPOCTPaHCTBE AKCHOM.
3 [TapasuiensHble MPSIMbIE B IPOCTPAHCTBE. 2
4 [TapannensHbie MIOCKOCTH. 2
5 IlepneHIuKyIsSIpHBIE NIPSIMBIE B IIPOCTPAHCTBE. 2
6 [TapannenbHble NpsiMble, IEPIEHAUKYIISIPHbBIE K 2
IJIOCKOCTH. [IByTpaHHbIN yroJl.
IIpakTHYecKkne 3aHATHS 12
1 AKCHOMBI CTEpEOMETPHH. 2
2 HexoTtopsie ciieacTBUS U3 aKCHOM. 2
3 [TapasutenbHble MPSIMbIE B IPOCTPAHCTBE. 2
4 [TapamiensHbie MIOCKOCTH. 2
5 IlepneHUKyISIpHBIE MIPSIMBIE B IPOCTPAHCTBE. 2
6 [TapaiienbHble NpsiMbIe, IEPIEHAUKYIISIPHBIE K 2
IUIOCKOCTH. [IByTrpaHHbIN yroJI.
CamocTosiTeIbHAasi pad0Ta 00yJaI0OIHXCH 12
Pemmenwe 3a1a4 mo teme
Tema 7.2. ConepixaHue y4eGHOro MaTepuajia 12
MHoOrorpaHHMKH. 1 IToHsiTHE MHOTOIpaHHUKA. 2 1,2
2 [Ipm3ma. 2 1,2
3 IMupamuna. 2 1
IIpakTH4yeckne 3aHATHSA 6
1 [Inowaab MOBEPXHOCTH IPU3MBI. 2
2 Pemenne 3anau no teme «IIpusma. [Mupamunay. 2
3 CummeTpus B IPOCTPAHCTBE. 2
CamocrosiTe1bHasi padoTa 00y4al0HXCH 6
Pemenue 3a1a4 no teme
Tema 7.3. Copep:xanue y4eOHOro MaTepHaJia 20
Koopaunatel u 1 ITonsiTus BekTOpa. PaBeHCTBO BEKTOPOB. 2 1,2
BEKTOPHI B 2 Ci0o’xeHHe M BBIYHTaHUE BEKTOPOB. 2 1,2
MPOCTPaHCTBE. 3 Pasnoxxenue BekTOpa Mo TpeM HEKOMIUIAHAPHBIM 2 1,2

BCEKTOpam .
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4 IIpsimoyronbHas cucTeMa KOOpAMHAT B IPOCTPAHCTBE. 2 1,2
5 CBsI3b MEXly KOOPAMHATAMU BEKTOPOB U KOOPAUHAT 2 1,2
TOYEK.
IIpakTHyeckne 3aHATHA 10
1 CyMMa HECKOJBKUX BEKTOPOB. 2
2 YMHOXEHHE BEKTOPa Ha YHCIIO. 2
3 Kommmanapusie BexTopa. IlpaBuino mapamrenenunesna. 2
4 IIpocTeiimue 3a1a491 B KOOpAUHATAX. 2
5 Yron mexay Bektopamu. CkaixsipHOE IPOU3BEICHHE 2
BEKTOPOB. BrIuncieHue yriioB Mexay MpsMbIMA U
IUIOCKOCTSIMH.
CamocTosiTeIbHasi padoTa 00y4alouXcs 8
Pemrenne 3amau mo teme
Tema 7.4. ConepixaHue y4eGHOTro MaTepuajia 16
Tena n 1 [onsiTne muMHOpA. 2 1,2
MOBEPXHOCTH 2 Komnyc. YceuéHHsIii KOHYC. 2 12
BpaleHust 3 Coepa. YpasHeHue chepsl. 2 1,2
4 IInomans chep. 2 1,2
IIpakTHyecKkne 3aHATHA 8
1 Humuanp. Pemenne 3amad. 2
2 Y cedéHHBIN KOHYC. 2
3 Cdepa. YpaBHeHHE CHEpHL 2
4 Pemenue 3ana4 no temsl «Tena BpameHus».
CamocTosiTeIbHAs1 pa00Ta 00y4aIOIHXCH 10
Tema 7.5. O6bembr | Cogep:xaHue yueOHOTo MaTepuaia 16
Tell 1 Ionstue o6pemMa. OOBEM MPAMOYTOIHHOTO 4 1,2
napajuieenune a.
2 O0BeM MPSIMOYTOIHHOH MPU3MBL 2 1,2
3 O0BeM nuIMHIpA. 2 1,2
4 O0BeM nupaMubl. 2 1,2
5 O0BeM KoHyca. 2 1,2
IIpakTHyeckue 3aHATHS 8
1 Brrunciienne 00peMOB Tell ¢ TOMOIIBI0 HHTErpaa. 2
2 O0BbeM HaKIIOHHOW IIPU3MBL. 2
3 O0bBeM IIapOBOr0 CErMEHTa, MAPOBOT0 CII0sL, CEKTOpA. 2
CamocrosiTesibHasi pa6oTa o0y4aromuxcst 8
Pewenue 3anau no teme
BCEI'O 350
2.4 Cogeprxkanue pa3aesoB y4eOHOH TUCIUNINHBI
2.4.1 3aHATHA JEeKIHOHHOT'0 THIIA
No HanmenoBanue pazaena Conepxanue pazzena dopma
paznena TEKYIIEro
KOHTPOJIS
1 Pa3znen. AITEBPA Brenenne v, P
Maremaruka B HayKe, TEXHUKE, 3KOHOMHUKE,
HMHPOPMAITMOHHBIX TEXHOJIOTUAX 51 NIPaKTU4ECKOU

nesrenbHOCTH. Llenmu m 3amaun M3ydeHus MaTeMaTuK IMpu
ocBoernu npodeccuit CI1O u crermanprocted CIIO.

Lenble 1 panroHaNbHBIE YKcia. JledCTBUTENIbHbIE YNCTIA.
Tema. KopHu, crenenu u jorapugmsr

KopHu HaTypanpHON cTemeHM M3 uHcla U HX CBOICTBa.
CreneHn C panMOHAJNbHBIMU IIOKa3aTeNIsIMHM, MX CBOWCTBA.
Cremnenu ¢ }leﬁCTBHTeHBHBIMI/I II0Ka3aTCIsIMHU.

Tema. Jlorapugm. Jlorapupm umcaa. OcHOBHOe
JIoTapru(PMUIECKoe TOXAECTBO. JlecaTHUHBIC M HATypabHbBIE
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norapu¢msl. IIpaBuna nevicrsuii ¢ norapudmamu. Ilepexon
K HOBOMY OCHOBaHHIO.
Tema. IlpeoOpa3oBaHue ajredpanvecKux BbIPpaKeHUIA.

ITpeobpazoBanue panroHaIbHBIX, MPPALOHATIBHBIX
CTEICHHBIX, MOKa3aTeNbHBIX M JOTapu(MHIECKUX
BBIPAKEHUI.

Paszgean. OCHOBBI
TPUTI'OHOMETPUH

Tema. OcHOBHBIC IOHATHS

Pagmannas mepa yrima. BpamartensHoe nBmxkenue. CuHyC,
KOCHHYC, TAHT€HC U KOTAHT€HC YHuCa.

Tema. OCHOBHBIC TPHTOHOMETPHYECKHE TOKIECTBA
@opmynel npuBeneHus. DPopmynsl croxeHus. DPopmynsl
YABOECHHUS. [IpeobpazoBanus IIPOCTEHIINX
TPUTOHOMETpUYECKUX BbIpaxkeHU IIpeoOpa3oBaHe CyMMBbI
TPUTOHOMETPUYECKHX  (YHKIUH B  TNPOM3BEICHUE U
MIPOU3BEACHUS B CYMMY.

Tema. Tpuronomerpuyeckue ypaBHeHUsl U HepaBeHCTBA
[Ipocreiimuye TPUroHOMETPUUECKUE YPABHEHUS.

Tema. O0paTHbIe TPUTOHOMETPHYECKHE (PYHKIIMU.
ApKCHHYC, apKKOCUHYC, apKTaHT€HC.

Pazgen. OYHKIINU, nux
CBOWCTBA U TPA®UKHA

Tema. ®yHKUMH.

OOmacTp ompeneneHusT ¥ MHOXECTBO 3HAYCHMH; Tpaduk
¢byHKIMK, mocTpoeHWe TpadukoB (QyHKUIMH, 3amaHHBIX
Pa3IMYHBIMH CIIOCOOAMH.

Tema. CBoiicTBa pyHKUIMH.

MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb, OTPAHUYCHHOCTb,
MEePUOANYHOCTh. [IPOMEKYTKM BO3pacTaHHus M YOBIBaHUS,
HauOoIpllee ¥ HAMMEHBIEE 3HAYCHUS, TOUKH IKCTPEMyMa.
I'padnaeckas maTepnperanus. IIpuMepsl GyHKINOHATIBHBIX
3aBUCHMOCTEH B pEaJbHBIX TIpoIeccax W  SBICHUAX.
Apudmernueckrne omnepauun Hajg (yHkomsamu. CroxHas
Obyukuust  (komuosunus). [lowsmue o HenpepvigHOCHIU
¢yHryuu.

Tema. O0paTHbie GyHKIMHU.

Obnacme onpedenenuss u 00AACMb 3HAYEHUN O0OPAMHOU
¢yuxkyuu. I'pagux obpammuoti  @yuxyuu. CTEICHHBIC,
NoKa3aTeJbHbIE, JIOrapU(PMUUECKHEe U TPUTOHOMETPUUECKHE
GbyHKIMN.

OOpatnbie TpuroHomerpudeckue ¢ynkuun OmnpeneneHus
(yHKUMH, UX CBOMCTBA U TpadUKH.

[IpeobpazoBanuss rpadukoB. [lapamienpHBII — TEepeHOC,
CHMMETPHsl OTHOCHTENIBHO OCEeH KOOpPAWMHAT M CHMMETpPHs
OTHOCHTEIILHO HavaJa KOOpPJIMHAT, CHMMETPHS
OTHOCHTEIILHO TPSIMOI Y = X, pacTsHKEHHE U C)KaTHe BIOJIb
ocell KOOpJUHAT.

Pazpnea. HAYAJA
MATEMATHYECKOI'O
AHAJIM3A

Tema. ITociienoBaTe ILHOCTH.

Croco0sI 3aIaHus u CBOICTBa YHUCIIOBBIX
MOCJIEI0BAaTEbHOCTEN. Ionamue 0 npedene
nocne008amenrbHOCHU. Cywecmeosanue npedena
MOHOMOHHOU 02PaHUYEHHOU Nnocned08amenbHOCU.
CyMmMupoBaHHe MOCJIEIOBATEIbHOCTEH. beckoneuHo

yOBIBaroIasi rTeOMETpUIECcKast MPOTPECCHS U €€ CyMMa.
Tema. [IpousBoanas.

[onsiTve o mMpou3BOAHON (YHKIHMH, €€ TEOMETPHUYECKUH U
¢usnyecknii cMBICI. YpaBHEHHE KacaTelbHOH K rpaduky
¢ynkyn. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHHS,
yacTHple.  [IpoW3BOmHBIE  OCHOBHBIX  3JE€MEHTapHBIX
¢yakunit. [IpuMeHeHMe TPOM3BOAHON K HCCIIEIOBAHHIO
¢yHKIMH W mocTpoeHHWIO  TpadukoB.  [Ipouzgoomsvie
obpamnou @yukyuu u rxomnosuyuu @yuxkyuu. llpuMeps
HCIIOJIb30BaHHS POU3BOIHOM ISl HAX0XKICHUS HAMITYYIIero
peleHus B MPHUKIAaIHBIX 331a4ax. Bropas npousBonHas, ee
reoMeTpuueckuii u (Gusmueckuidi cMbIcH. HaxoxkneHue
CKOPOCTH JyIsl IPoIiecca, 331aHHOro (opMyJIol B TpaduKoM.
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Tema. IlepBooOpa3Hasi U HHTerpaJl.

[IpumeHeHne OMpeneneHHOr0 HWHTErpana sl HaXOXKICHHS
IJI0IAAd KpuBOoJMHeWHoW Tpanenuu. ®opmyna HeroTtona—
Jleitoanmua. [Ipumepsl mpuMeHeHHs WHTETpana B (QU3HKe U
TEOMETPHH.

Pazgen. YPABHEHUA n
HEPABEHCTBA

Tema. YpaBHeHHS U cUCTeMbl YPABHEHH .
PammonaneHble, WppanMoOHANbHBIC, MOKa3aTeIbHBIE U
TPUTOHOMETPUUECKHE YpaBHEHUS u CHCTEMBI.
PaBHOCUIBHOCTE ~ ypaBHEHHH,  HEPAaBEHCTB,  CHUCTEM.
OcHOBHBIE NpUEMBl UX pemeHus (pa3oxkeHue Ha
MHOJKUTEJH, BBEJICHUE HOBBIX HEH3BECTHBIX, IOACTAaHOBKA,
rpadudeckuii MeTon).

Tema. HepaBeHncrBa. PanuoHanbHble, HppalliOHAJIbHBIE,
MOKa3aTeIbHBIE W mMpucoHomMempuieckue HEPABEHCTBA.
OCHOBHBIE TIpHEMBI HX pelleHHus. MeTol HHTEpBaJOB.
WzobpaxkeHre Ha KOOPIUHATHOW IUIOCKOCTH MHOYKECTBA
pELICHUI ypaBHEHUH U HEPAaBEHCTB C JBYMsI IIEPEMEHHBIMH
U UX CHCTEM.

Pazier. KOMBHMHATOPHKA,
CTATUCTUKA W TEOPUA
BEPOSITHOCTEM

Tema. J1eMeHTHI KOMOMHATOPUKH

OCHOBHBIE TIOHATHA KOMOWHATOPWKH. 3aJaddl Ha TOACYET
4Hcia pa3MENICHUH, MEepecTaHOBOK, codeTaHWd. PerneHne
3amad Ha nepedop BapuanToB. Dopmyna 6uHOMa HeroTOHA.
CaolicTBa OMHOMHHAIBHBIX K03((HUIUEHTOB. TpeyronbHUK
ITackans.

Tema. D1eMeHTHI TEOPHH BEPOSITHOCTEI

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE M YMHOKEHHE
BepOSATHOCTEeH. [lowamue o He3agucumocmu CcoObIMu.
Jluckpemnas ciyuaiinas eiuduHa, 3aKOH ee pacnpeoeneHus..
Yucnosvie  xapakmepucmuxu  OUCKDEMHOU  CIAYYAUHOU
senuyunsl. [lonamue o 3axoHe 601bUIUX HUCEN.

Tema. J1eMeHTHI MATEMATUYECKOH CTATUCTHKH
[Ipencrapnenne MaHHBIX (TaOIHUIBI, JHATPAMMBI, TpadUKH),
2eHepanvhas COBOKYNHOCMb, svlbopKa, cpednee
apugmemuueckoe,  meouana. Ilonamue o  3adauax
Mamemamuyeckoli cmamucmuku. Pewenue npaxmuueckux
3a0au ¢ npumMeHeHuem 8epoSIMHOCIHbBIX MEMOO08.

Pazgen. TEOMETPUS

Tema. IIpsiMbIe U MVIOCKOCTH B MPOCTPaHCTBE

B3anMHOe pacronokeHue ABYX MNPSIMBIX B IPOCTPAHCTBE.
ITapannensHocTh mOpsiMOM M TIOCKOCTH. IlapamnensHOCTh
wrockocteil. IlepneHanKyaIsipHOCTE TPSMOM M INIOCKOCTH.
IlepneHaukysasip W HakJIOHHAs. YToJl MEXIy MpsIMOA U
IUTOCKOCTBI0. JIBYTpaHHBIH yroi. YToJl MeXay IIOCKOCTSIMH.
[epnenaukynspHOCTs ABYX IMIockocTed. ['eomerpmueckue
IpeoOpa3oBaHus NPOCTPAHCTBA: MapajuIeNbHBII IepeHoc,
CHMMETPHUS OTHOCHTENBHO TIJIOoCKocTH. [lapamnensHoe
NPOEKTUPOBaHUE. [liowjadb Opmo2oHANbHOU NPOEKYUU.
N3o6paskeHre NpoCTpaHCTBEHHBIX QUTYP.

Tema. MHOrorpaHHuKH

Bepmunbl, pebpa, TpaHH MHOTOTpaHHUKA. Passepmxa.
Mmnocoepannvie yanvi. Buinykavie muocoepannuxu. Teopema
Oiinepa. Ilpuszma. Ilpsmas u  Hakaownas  TpuU3Ma.
[papunpras mpusma. [lapamrenermmnen. Ky6. IMupamuna.
[MpaBunbHas mupamuna. YcedeHHas nupaMuzaa. Terpaszap.
CummMeTrpun B KyOe, B NapaulelieluIene, B INpH3ME H
mupamuae. Ceuennst Kkyba, TpPU3MBI M IHPaMUIBL.
IIpencraBnenue 0 MIPaBUIIBHBIX MHOT'OTpaHHHKaX
(TeTpanape, KyOe, OKTasrape, T0ACKadIpe U HKOCAIPE).
Tema. Tesia 1 IOBEPXHOCTH BPALLCHUS

Hunuaap u koHyc. YceueHHbIH KoHyc. OCHOBaHUE, BBICOTA,
O0OKOBasi TIOBEPXHOCTh, OOpa3zyromas, pasBepTka. OceBble
CeUeHMs W CEYeHHMs, MapajuleibHble ocHoBaHMIO. [llap u
cdepa, nx ceuenus. KacarenpHas miockocTh K chepe.

Tema. U3sMepenusi B reoMeTpun
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OObeM u ero usMepenue. Murerpansuas ¢opmyna oobema.
DopMyITbI obbpema Ky0a, MIPSIMOYTOJIBHOTO
napajuleNienuesia, Ipu3Mbl, OuianHApa. PopMmynsl o0beMa
nupaMuabl U KoHyca. DOpMynbl IIIOMAad MOBEPXHOCTEH
IUINHApPa U KoHyca. DopMyisl o0beMa mapa M IUIOMAAN
coepsl. [Tomobue Ten. OTHOMEHHS TUIOMAACH TOBEPXHOCTEH
1 00BEMOB ITOJOOHBIX TEIL.

Tema. KoopauHaTBI H BEKTOPHI

IIpsimoyronbHas  (AekapToBa) CHUCTEMa KOOpPAMHAT B
npoctpancTBe. DopMyna paccTOSIHUS ~MEXIy ABYMS
TOYKaMu. YpaBHeHHs cepbl, miockocmu U HpAMOU.
Bekropel. Moayns  BekTopa.  PaBeHCTBO  BEKTOpOB.
CrnoxeHue BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIO.
PaznoxeHne BekTOpa Mo HANPABICHHAM. YTOI MEXY ABYMS
BekTopamu. IIpoeknuss Bektopa Ha ocb. KoopauHats
BEKTODA. CkansipHOE MIPOM3BEICHHUE BEKTOPOB.
Hcnonp3oBaHNEe KOOPAWHAT M BEKTOPOB IIPH PELICHUH
MaTEMaTHYECKHUX M NPHUKJIAIHBIX 3a/1a4.

2.4.2 IlpakTu4ecKkue 3aHATHUSA

Ne
pasmena

HaumenoBanue pa3nena

Copepxanue pazzena

®dopmMma
TEKYILEro
KOHTPOIIS

1

Pazgen. AJITEBPA

Apudmernueckne ACHCTBUS Haj YHCIAMH, HAXOXKICHHE
TIPUOMKCHHBIX 3HAYCHNH

BEIMYMH M TOTPEINHOCTEH BBIYHUCICHUN (aOCOMOTHOW W
OTHOCHTEINIbHOI),  CpaBHEHHWE  YHCIOBBIX  BBIPAKECHHH.
Brruncnenue u cpaBHeHHE KOpHEW. BrInonaenne pacueTos ¢
panukanaMu. PemieHue  uMppanuOHANbHBIX — YPABHEHMM.
HaxoxzaeHue 3HaueHUU CTENEHEW C palMOHAJIbHBIMU
nokaszaremsiMu. CpaBHeHue cremneHeil. [IpeoOpa3oBanHus
BBIPAKEHUH, cozep)KaInx CTEIECHH. Pemenue
IIOKAa3aTeNbHBIX ypaBHEHUU. PelleHue npukiagHblx 3anad.
Haxoxnenne 3HaueHuwi Jorapudma IO IPOU3BOJIEHOMY
ocHoBaHHUIO. Ilepexox OT OJHOrO OCHOBaHHA K IPYroMy.
Boruncnenue u CpaBHEHHE norapu¢moBs.
JlorapudMupoBaHue U MOTEHINPOBAHNE BHIPAKESHHUMH.
[MpubnmkeHHblE BBIYMCICHHS W PELICHUS IPHUKIATHBIX
3aga4. Pemenne gorapuMudyeckux ypaBHEHHUH.

np,y, T

Paznen.
TPUTOHOMETPHUHU

OCHOBBI

PangnanHBIil METOX M3MEpEHHUs YIJIOB BpALICHUS M CBS3b C
rpagycHoli  mepoil.  OCHOBHBIE  TPUTOHOMETPUYECKHE
TOXKECTBA, hopmynbt CIIO)KEHUS, YIBOCHUS,
npeoOpa3oBaHUe CYMMbI TPUTOHOMETPUYECKHX (QYHKIMH B
HpOU3BEIECHHE, npeoOpa3oBaHue MIPOU3BEACHUS
TpUroHOMeTpUueckux (QyHKIUA B cymmy. Ilpocreiimime
TPUTOHOMETPUYECKHE YPaBHEHHS U HEPaBEHCTBA.

OOpaTHble TPUTOHOMETpHUYECKHE (YHKIMH: apKCHHYC,
apKKOCHHYC, apKTaHI'€HC.

P, V, T

Pazgen. OYHKIINUH, nx
CBOWCTBA U TPA®UKHA

[Tpumeps! 3aBUCHMOCTEH MEXIy NEPEMEHHBIMH B PEAJIbHBIX
mpoleccax M3 CMEXHBIX gucuumuinH.  OmnpexneneHue
¢ynkiuid. [loctpoeHne W ureHHe TpaduKOB (YHKIHH.
HccnenoBanue ¢$yHKIUH. CaoiicTBa JIMHEHHOH,
KBQJIpaTUYHOHM, KYyCOYHO-TMHEWHOH W JIpPOOHO-THHEHHON
¢yakunit. HempepslBHBIE M TepHOAWYECKHE (YHKIHU.
CpoiictBa W TpaduKum CHHycCa, KOCHHyCa, TaHTE€HCa |
koTtanrerca. O6patHele pyHKIMH U ux rpadukn. O6paTHBIE
TpuroHoMeTpuieckne ¢yHkuuu. IIpeobpa3zoBanus rpaduka
¢bynkuu.  Tapmonudeckue  koneOanms.  [IpukiamHbie
3aJauu. ITokazaTenbHble, sorapu(MIUYecKHe,

P, V, T
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TPUTOHOMCTPUICCKUC YPABHCHUS U HepaeerHcmead.

Pasznean. HAYAJA
MATEMATHYECKOI'O
AHAJIN3A

UuciioBasi NOCIIEIOBATENBLHOCTh, CIIOCOOBI €€ 3aJaHus,
BBIUKMCIICHUS ~ WICHOB  MOCiemoBaresnpHOCTH.  llpenen
MIOCJIEI0BATENLHOCTH. BbeckoneuHo yOBIBaromas
reoMEeTpUYIECKast IPOrPeCcCHsl.

IIpousBonHasA: MEXAaHUYECKUI U TE€OMETPUYECKHUI CMBICIT
MPOU3BONHONW. YpaBHEHHE KacaTeNbHONH B 0OIIeM BHIE.
[paBuma u Qopmymsr nuddepeHIpoBaHns, TadnUIA
MIPOM3BOJHBIX 3JeMeHTapHbIX (QyHkumit. MccnenoBanue
(YHKIMH C TOMOUIBIO

npou3BosHOK. HaxoskneHne HauOoONbIIEero, HaUMEHBIIETO
3HAYEHMs] U SKCTPEMalbHBIX 3HaueHUH (yHKIMU. MHTErpan
u  mnepBooOpasHas. Teopema  HprotoHa—IJleiiOHuna.
[lpumeHnenne wWHTEerpana K BBIYUCICHUIO (HU3MYECKUX
BEJIMYHH U IUIOMIAIEN.

P, v, T

Pazgen. YPABHEHUA n
HEPABEHCTBA

Kopau YPaBHEHUH. PaBHOCUIBHOCTB YpaBHEHUH.
[Ipeobpa3oBanne ypaBHeHHH. OCHOBHBIC NMPHEMBI PELICHHUS
ypaBHeHMH. PemieHue cucrtem ypaBHeHuil. Mcnosb3oBaHue
CBOWCTB W Tpad)uKoB (PYHKIMIA IJIs peUICHUs YpaBHEHUH U
HEepaBeHCTB. [IpuMEHEeHHEe MaTeMaTHYECKHX METOIOB JUIs
peLIeHUs] coNep KaTeIbHBIX 3aJad M3 Pa3lNYHbIX 0OiacTei
HAayKd U IpakTUKU. HHTepnperaunus pesyibraTa, y4eT
pealbHbIX OTPaHUYCHHUN.

P, vy, T

Pasnen. KOMBUHATOPHUKA,
CTATUCTUKA UM TEOPUS
BEPOSITHOCTEM

Ucropust pa3BuTHs KOMOWHATOPHKH, TEOPHH BEPOSITHOCTEU
U CTAaTUCTHKHU M UX POJIb B PA3IMYHBIX cepax uyeoBeYecKOM
XKH3HesesiTenbHoCTH. [lpaBuina komOuHaTtopuku. PereHue
KOMOMHATOPHBIX 3ajad. Pa3MmemieHus, codeTaHus U
nepectaHoBku. bunom Herotona m TpeyromsHuk Ilackans.
puxnagaele  3amaun.  Knaccuueckoe — ompeneneHue
BEPOSATHOCTH, CBOICTBA BEPOATHOCTEHM, TEOpEMa O CyMMe
BeposITHOCTEN. Bpluncnenue BeposiTHocTed. IlpuknaaHbie
3amaun. IlpencraBneHue 4YUCIIOBBIX JaHHBIX. lIpukianHble
3a1a4u.

P, vy, T

Pazgen. TEOMETPUSA

[Ipu3Haky B3aMMHOTO PACHONIOKEHUS MPSMBIX. YTOI MEXKAY
npsAMbIMU. B3auMHOE pacnonoxeHue MpsmMbIX U IIIOCKOCTEN.
IlepneHauKyssip ¥ HAKIOHHAs K IUIOCKOCTH. YTOJI MEXAY
OpsIMOM M IUIOCKOCTbIO.  TeopemMbl O  B3aUMHOM
pAacIOJIOKEHUU MpsIMOMI M IIOocKocTU. TeopeMa O Tpex
neprneHauKydpax. IIpu3Haku U cBONCTBA NMapaJlICNIbHBIX U
NEPNEHIUKYJIAPHBIX IUIOCKOCTEH. PaccTosHMe OT TOUKM 110
IUIOCKOCTH, OT MPSIMOM A0 IUIOCKOCTH, PACCTOSHUE MEXIY
IUIOCKOCTSIMH, ~ MEXAY CKpEIIMBAIOIIMMUCS  HPSIMBIMH,
MEXAYy TPOU3BOJIBHBIMH (UIypaMH B HPOCTPAHCTBE.
[MapannensHOE NPOEKTUPOBAHKE U €TO CBOMCTBA. Teopema o
naowWaou  OpMOOHANLHOU — NPOEKYUU  MHO20Y20NbHUKA.
B3anmHOEe pacnoioxeHHe IMPOCTPAHCTBEHHBIX  (QUTYD.
Pasnuunble BUABI MHOTOTPAaHHHKOB. MX u300pakeHHS.
Ceuenus, pa3BepTKU MHOI'OTPaHHUKOB. ITnomans
NOBEpXHOCTU. Buael cuMmmerpuii. B NIPOCTPaHCTBE.
CummeTpust  TeJl  BpalleHHs HW  MHOTOTPaHHUKOB.
Brruucnenue mmomanein 1 oobemoB. BekTopsl. [eiicTBust ¢
BeKTOpamHu. JlekapToBa cucTeEMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKpYKHOCTH, c(ephl, INIOCKOCTH. PaccrosHue
MEXJIy ToukaMu. JIeHCTBHS C BEKTOPAMH, 3aJaHHBIMU
koopauHaTaMu. CkalsipHO€  HPOU3BEAECHUE  BEKTOPOB.
BexropHoe ypaBHEHHUE OpsAMOH u IJIOCKOCTH.
Hcnonp3oBaHue BEKTOPOB MpPH JAOKA3aTEILCTBE TEOPEM
CTEPEOMETPHUHU.

np,y, T
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2.4.3 JlaGopaTopHbIe 3aHATHS

He npenycmotpenst

2.4.4 Conep:xanue camocronTeabHol padorsl (IlpumepHas TemaTuka pedepaton)

Tembl pedepaToB

l.MaremaTuka B HayKe.

2.HenpepsiBHBIE ApOOH.

3.CteneHu ¢ JeHCTBUTEIIBLHBIMU MMOKA3aTEISIMH.
4.I'paduueckoe pelieHue ypaBHEHUM.

5.I'paduyeckoe pernieHrne ypaBHECHU 1 HEPABEHCTB.
6.1lonsTre nuddepenHnnrana u ero NPUIOKEHUSI.
7.MccrnenoBannii ypaBHEHUN U HEPABEHCTB C MAPAMETPAMH.
8.Cxembl bepHysIM NOBTOPHBIX UCIBITAHUM.

9.Cpennue 3HaY€HUs U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamienbHOE TPOEKTUPOBAHUE

11.I1lpaBunbHbBIE U OIYIIPABUIbHBIE MHOTOTPAHHUKH.
12.KoHnueckue ce4eHus: U UX NIPUMEHEHNE B TEXHUKE.
13.BexTopHOe 3aaaHue NPsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE
14. Marematuka U KU3Hb.

15. Maremartuka u My3bIKa.

16. UaTyuiusa u MmaTeMaTHKa.

2.4.5 IlepeyeHb Y4eOHO-METOAMYECKOT0 00ecnevYeHsl CAMOCTOSATEILHOM PadoThI
00y4arIMXcs Mo IMCHUIINHE

Hauanom opranuszanuum ar000i caMOCTOSTENbHOW pabOThl JOKHO OBITh NMPUBUTHE
HABBIKOB U YMEHUU rpaMOTHOM pabOThl ¢ yueOHOW U HaydyHOU JUTEpaTypoid. ITOT MPoIlecc, B
MIEPBYIO OYEePEb, CBSI3aH C HAXOXKJACHUEM HEOOXOTUMOM JUIsl YCIIEITHOTO OBJIAJCHNUS Y4eOHBIM
MarepuanioM nureparypoil. CTyaeHT AOMKEH yMETh MOJIb30BaThCcsi (PoHmamMu OHOIHMOTEK U
CIpaBOYHO-OHONMHOTpaduuecKUMU U3TAHUSIMU.

CtyneHTBl A1 TOJHOLIEHHOTO OCBOEHHUS Y4EOHOro Kypca JOJDKHBI COCTaBISITh
KOHCIIEKTbl KaK MpPH MPOCIYUIMBAHUU €r0 TEOPETUYECKOW (JIEKUMOHHOW) YacTH, TaK U MIpH
MOJrOTOBKE K MPAKTUYECKUM (JabopaTropHbIM) 3aHATUSAM. JKenarenbHO, YTOOBI KOHCHEKTHI
JIEKUMI 3aIMCBHIBAIIUCEH B JIOTMYECKOM MOCIIEI0BATENIbHOCTH N3YUEHHS Kypca U COAEP/KaIUCh B

OJIHOM TETpA/IH.

HaumenoBanwue pasnena,
TEMBI

[epeuens yueOHO-METOANIECKOTO 0OECTICUCHNS TUCIUTUIHHBI IO BHITIOJIHEHUIO
CaMOCTOSITENTFHON paboThI

Paszgen 1. AJITEGPA

1. Maremaruka: anredpa U Hadaja MaTeMaTHYECKOTO aHalIn3a, reoMeTpusl. AnreOpa v Hadana
MatemaThueckoro ananmmsza. 10-11 kmaccel. ba3oBeid U yrioyOaeHHBIH YPOBHU : YUSOHUK IS
obmeoOpazoBarenbHbIXx opranm3amuii / Amumo III. A. m ap. - 5-e u3g. - Mocksa :
Ipoceetuenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

2. Martemaruka: anreOpa u Hadalla MaTeMaTHYECKOTO aHaIH3a, reoMeTpus. Anredpa U Havyaaa
Maremaruueckoro aHanusza. 10-11 kmaccel. ba3oBblit u yriryOneHHbIH ypOBHH : Y4€OHUK IS
obmeoOpazoBarensHbIx opranm3amuid / 1. A. Ammamos, 0. M. Komsrur, M. B. Tkauesa [u

ap.]. - 8-e m3a. - Mocksa : Ilpocsemenne, 2020. - 463 c. : w1 - ABT. yka3aHbl Ha 000poTe
tutyn. mucta. - ISBN 978-5-09-074197-2

Pazgen 2. OCHOBBI
TPUT'OHOMETPUU

1. Matemaruka: anreOpa U Hayaiga MaTeMaTHYECKOTO aHaIu3a, TeoMeTpus. Anredpa U Havaia
Maremaruueckoro ananusza. 10-11 kmaccel. ba3oBblii u yriryOneHHbIH ypOBHH : YYEOHHUK IS
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oOmreoOpa3oBarenpHblx opranuzammid / AmmmoB L. A. m nmp. - 5-e wm3n. - Mocksa :
Ipocsentenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

2. Maremaruka: anrebpa W Hayaja MaTeMaTHIECKOTO aHalln3a, TeOMeTpusl. Anredpa U Hadana
MaTemaTtndeckoro aHammza. 10-11 xmaccel. ba3oBrlit 1 yriryOneHHBIH YPOBHH : YYSOHHK IS
obmeobpa3oBarensHbIX opramanuid / 1. A. Ammamos, FO. M. Komsrua, M. B. Tkauesa [u
np.]. - 8-e m3n. - Mocksa : IIpocBemenne, 2020. - 463 c. : wr. - ABT. yka3zaHsl Ha o0opoTe
tuTyn. aucta. - ISBN 978-5-09-074197-2

Pazaen 3. DYHKIUU UX
CBOUCTBA U
TPAOUKU

1. MaremaTuka: anrebpa u Hadajda MaTeMaTHIECKOTO aHAIN3a, TeoMeTpusa. AnreOpa u Hadana
MareMatuueckoro ananusza. 10-11 kiaccel. ba3oBblii u yriryOneHHbIH ypOBHH : YYEOHUK IS
o0meoOpa3oBarenpHblX opranm3anuii / AmmmoB 1. A. wm gp. - 5-e wm3n. - Mocksa :
IIpocsemenue, 2018. - 463 c. - (®I'OC). - ISBN 978-5-09-055083-3

2. Maremaruka: anredpa ¥ Hadaia MaTeMaTHYeCKOTro aHaIn3a, reoMeTpus. Anredpa U Hadana
MaremMatuueckoro ananusza. 10-11 kiaccel. ba3oBblii u yriryOneHHbIH ypOBHH : Y4E€OHUK IS
o0rmieoOpazoBarensHbix opranuzanmii / 111 A. Anumos, 0. M. Konsrun, M. B. Tkauea [u
np.]. - 8-e m3n. - Mocksa : IIpocBemenne, 2020. - 463 c. : wr. - ABT. yka3zaHsl Ha o0opoTe
tutyn. aucta. - ISBN 978-5-09-074197-2

Pa3znen 4. HAUYAJIA
MATEMATHUYECKOI'O
AHAJIN3A

1. MaremaTuka: anrebpa U Hadajga MaTeMaTHIECKOTO aHAIN3a, TeOMeTpr. AnreOpa n Hadana
MaTemaTideckoro aHammza. 10-11 xmaccel. ba3oBelit 1 yriryOneHHBI YPOBHHU : YUEOHUK LIS
obmeobpa3oBaTensHBIX opranm3anuii / AmmvoB HI. A. m gp. - 5-e m3n. - Mocksa :
IIpocsemenmue, 2018. - 463 c. - (®I'OC). - ISBN 978-5-09-055083-3

2. Matemaruka: anreOpa i Hadaia MaTeMaTHUECKOTO aHaIM3a, TeoMeTpus. Anredpa U HadaIa
MaTeMatuueckoro ananusa. 10-11 wiaccel. ba3oBbiil U yriryOneHHBIH YPOBHU : YUCOHUK IS
o0rieoopazoBatenbHbix opranm3anuid / 1. A. Amumos, 0. M. Komsarun, M. B. TkaueBa [u
np.]. - 8-e u3n. - Mocksa : Ilpocemienue, 2020. - 463 c. : wi. - ABT. yka3aHbsl Ha obopoTe
tutyn. gucta. - ISBN 978-5-09-074197-2

Paszgen 5. YPABHEHUS

1. Maremaruka: anreOpa U Hauyaiga MaTeMaTHYECKOTO aHajli3a, TeoMeTpus. Anredpa U Havana

N HEPABEHCTBA MaTeMaTuueckoro aHanusa. 10-11 wmaccel. ba3oBbiil U yriiyONeHHBI YPOBHU : YUCOHUK LIS
obmeoOpa3oBaTensHBIX opranm3amuii / AmmmoB HI. A. m gp. - 5-e m3n. - Mocksa :
IIpocsemenne, 2018. - 463 c. - (®I'OC). - ISBN 978-5-09-055083-3
2. Maremaruka: anreOpa n Hadajla MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa u Hadana
MaTeMaTtideckoro aHammza. 10-11 xmaccel. ba3oBelit U yriryOneHHBI YPOBHHU : YUCOHUK LIS
obmmeo0pa3oBarensHbIX opram3anuid / 1. A. Ammmos, FO. M. Komsrur, M. B. Tkauesa [u
np.]. - 8-e m3n. - Mocksa : IIpocBemenue, 2020. - 463 c. : wi. - ABT. ykazaHsl Ha o0opoTe
tutyn. jucta. - ISBN 978-5-09-074197-2

Pazgen 6. 1. Maremaruka: anreOpa U Hauaga MaTeMaTHYECKOTo aHajlu3a, TeoMeTpus. Anredpa U Havaia

KOMBHUHATOPUKA, MaTemaTuueckoro ananusa. 10-11 wmaccel. ba3oBbiil U yriyONeHHBIH YPOBHU : YUCOHUK IS

CTATUCTHUKA 1 obieodpa3oBarenbHbix opranuzauuii / Ammumo II. A. u ap. - 5-e u3a. - Mocksa :

TEOPUA [Mpoceewenne, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

BEPOSITHOCTEN 2. Maremaruka: anrebpa W Hayajia MaTeMaTHYECKOTO aHaln3a, TeoMeTpus. Anredpa 1 Havaa

MaTematuueckoro ananm3a. 10-11 wiaccel. Ba3oBbiil U yriyOiIeHHBIH YPOBHU : YUCOHUK IS
obmeooOpazoBarensHbIX opram3anuid / 1. A. Ammmos, 0. M. Komsrur, M. B. Tkauesa [u
np.]. - 8-e m3n. - Mocksa : IIpocBemenue, 2020. - 463 c. : wr. - ABT. ykazaHsl Ha obopoTe
tutyn. gucta. - ISBN 978-5-09-074197-2

Pazgen 7. TEOMETPUA

1. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHann3a, reomeTpus. [eomerpus. 10-11
Kiacchl. ba3oBBIf ¥  YIIyOJCHHBIA YpOBHH yuaeOHUK 11 00mmeo0pa3oBaTebHBIX
opraamsanmii / JI. C. Aranacss, B. @. Byry3os, C. b. Kamomues u ap. - 5-e u3n. - Mocksa :
IIpocsemenue, 2018. - 255 ¢. - (MI'Y - mikose). - ISBN 978-5-09-053287-7

2. Maremaruka: anreOpa M Hadajga MaTeMaTHYeCcKOro aHanu3a, reomerpus. [eomerpus. 10-11
Kimaccel. ba3oBelii W ynIyOJeHHBIH  YpOBHU yueOHUK Uit 00IIe0o0pa3oBaTeIbHBIX
opraumsaruii / JI. C. Aranacsia. B. ®@. Byry3os, C. b. Kagomues [u ap.]. - 8- uza. - Mockga :
Ipoceemenue, 2020. - 287 c. : wi. - (MI'Y - mkose). - [Ipeam. ykas.: c. 278-281. - ISBN 978-
5-09-073883-5

Kpome mnepeuncieHHbIX HCTOYHHMKOB CTYAEHT MOXKET BOCIIOJIB30BAThCS IMOMCKOBBIMU
cucreMamu cetu MIHTepHeT 1o TeMe caMOoCTOATENbHOM paboTHI.
Jlnst ocBOeHMsS AAHHOW AMCUMIIMHBI M BBITIOJIHEHUS NPEyCMOTPEHHBIX Y4eOHOM
MporpaMMoOM Kypca 3aJlaHui IO CaMOCTOSITENbHOW paboTe CTYAEHT MOXKET HCHOJIb30BaTh
cleayrolee yaeOHO-METOIUIeCKOe 00ecTieyeHHe:
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-METOAUYECKUE PEKOMEH ALK TTPEMOAABATENS K BBIIIOJIHEHUIO CAMOCTOSTENBHBIX JOMAITHUX
3aJIaHU.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'YUAU
JIis peanu3aliid KOMITIETEHTHOCTHOTO IOAXOJAa TMPEIyCMAaTPUBACTCS HMCIIOIb30BAaHUE B
y4eOHOM TIPOIlECCe AaKTHBHBIX W HMHTEPAKTHBHBIX (OPM TIPOBEJICHUS AYAUTOPHBIX U
BHEAYJIUTOPHBIX 3aHATUH C IEIBbI0 (OPMUPOBAHMS M PA3BUTHS MPOGECCUOHATBLHBIX HABBIKOB
00ydJaromuxcs.

B npounecce mnpenonaBaHus NPUMEHSIOTCS 00pa30BaTENbHbIE TEXHOJIOTHMH Pa3BUTHUS
KPUTHUYECKOro MbIIIeHUs. O0s3aTenbHbl KOMIBIOTEPHBIE JIA0OPATOPHBIE MPAKTUKYMBI IO
paszzenam JUCLUILINHBL.

B yuebHoMm mporiecce Hapsiay C TPaaUIMOHHBIMU OOpa30BATENbHBIMU TEXHOJIOTHUSIMHU
HCIIOJIb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMATUYECKHUE IPE3EHTALIMU, UHTEPAKTUBHBIC
TEXHOJIOTHUH.

3.1. O6pa3oBaTebHbIe TEXHOJOTHH NPH NMPOBeAeHUN JEeKIMii

Wzyuaemsle pa3ziens (TEMbl) TexHonorny, NpUMEHAEMBIE TTPU Kol-Bo 4acoB
JVICIUTITHHBI MIPOBEJCHUH JICKIIHOHHBIX 3aHATHH

Pa3gen 1. AJITEBPA TexHonorus pa3BUBaOLIEro 00yUSHHUs 6 (2%)
AynroBU3yaJIbHbIE TEXHOJIOTHA

Pa3gen 2. OCHOBBI TexHonorus pa3BUBaOLIEro 00yUeHHUs 8 (4%

TPUT'OHOMETPUU AynanoBusyaabHble TEXHOJIOTHH (47

Pa3z1eu.11 3. ®YHKIMUHN UX TexHONOTHA Pa3BUBAIOIIETO OOYICHUS 18 (10%

CBOUCTBA U TPAOUKHU AyanoBusyasabHble TEXHOJIOTHH (10%)

Paznen 4. HAUAJIA TexHONOTHA Pa3BUBAIOIIETO O0YICHUS

MATEMATHUYECKOI'O AyanoBu3yaabHble TEXHOJIOTHH 18 (8%)

AHAJIM3A

Pa3zgen S. YPABHEHIA U TexHOoIOTHA Pa3BUBAIOIIETO 00YUIEHUS 8 (4%

HEPABEHCTBA AynnoBu3yanbHbIe TEXHOJIOTHI S

Pa3zgen 6. KOMBUHATOPUKA, TexHOoOTHUs Pa3BUBAIOIIETO 00YUIEHUS

CTATUCTHUKA U TEOPUA AynnoBu3yanbHbIe TEXHOJIOTHI 14 (8*)

BEPOSITHOCTEN

Pazpen 7. TEOMETPUA TexHonorus pa3BUBarOLIEro 00y4eHuUs 46 (20%)
AynnoBH3yanbHbIe TEXHOJIOTHI

Bcero 118 (56*)

3.2. O6pa3oBarejibHbIe TEXHOJIOTUH NPU NMPOBEAEHNU MPAKTHYECKUX 3aHATHH
(1abopaTopHbIX padoT)

TexHonornu, npuUMeHIEMBIE TIPU
Wzyuaemsie pa3yiens (TeMbl)
MIPOBEACHUH MTPAKTHIECKHUX H Kon-Bo yacos
JVCIUTITHHBI N
1a00PaTOPHBIX 3aAHITHHA
Pazgen 1. AJITEBPA KommnbrotrepHsle cumymasinuu 6 (2%)
I'pynmoBble IUCKyCCHH
Pazgen 2. OCHOBBI KommnbrotepHsle cumymasinuu 12 (8%)
TPUT'OHOMETPUU I'pynnoBble JUCKyCCHH
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TexHonoruu, npuMeHseMble Ipu
Wzyuaemslie pa3ziens (TeMbl)
[ —— TPOBECHHH NPAKTHIECKAX 1 Kon-Bo yacos
J1a00PaTOPHBIX 3aAHITHHA
Pazgen 3. DYHKIUU UX I'pynnosslie nuckyccuun 18 (10%
CBOWCTBA 1 TPA®UKU KommprotrepHbie cUMyIISIImn (10%)
Pa300p KOHKPETHBIX CUTYAITHH
Pa3zgen 4. HAYAJIA I'pynnoBeie nuckyccuun
MATEMATHUYECKOI'O 18 (8%)
AHAJIN3A
Paszpen 5. YPABHEHUSA U I'pynnoBelie nuckyccuun 10 (4%)
HEPABEHCTBA KomMmnerorepHble cuMynsiuu
Pa300p KOHKPETHBIX CUTyalHii
Pa3zgen 6. KOMBUHATOPUKA, I'pynnossie nuckyccun
CTATUCTHKA ¥ TEOPHA KommnbroTepHble cuMymsinuu 10 (8*)
BEPOATHOCTEU Pa300p KOHKPETHBIX CUTyaluii
Pa3gen 7. TEOMETPUA I'pynnoBelie nuckyccuun 42 (20%)
KoMmrproTepHbIE CHMYITALIUH
Bcero 116 (60%*)

4. YCJIOBHUS PEAJIM3AIIUU ITIPOTPAMMBI YYEBHOM JACHUAINTHBI

4.1. MaTepuajibHO-TeXHHYECKas1 0a3a, HeoOXoAMMAas 1JIs1 OCYIIeCTBJIEHUS
0o0pa30BaTeILHOIO MpoLecca Mo AUCHUILIMHE

Peanuzanus yueOHON TUCHUIUIMHBI OCYIIECTBIISIETCS B CIIEIMAIBHO 000PYI0BaHHOM

Ka0MHeTe MaTeMaTHYeCKUX AUCIHHUILIINH
O60py,[IOBaHI/Ie y‘Ie6HOFO KaOMHETa MaTeMaTHYECKUX JUCHUITIINH

MYJIbTUMETUATIPOCKTOP,
KOMITBIOTED,

JKpaH,

JIOCKa MeJIoBasi,

yaeOHast MmeOeb,

HaIJIsTHBIE TIOCOOWS,
y4e0HO-METOAMYECKIEC MaTCPUAITHI,
TCOMETPUYCCKHIE MOJICIIH,
crielMagbHas JIuTepaTypa,

BbIXOJ B MIHTEpHET

4.2. IlepeyeHb HEOOXOAMMOTI0 MPOTrPAMMHOI0 00ecneYeHust
1. 7-zip apxuBatop; (JuieH3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmorpmuk  ¢aiioB  ;  (JUIEH3UA
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash  Player —rpaduyeckuii  penaxTop; (7reH3us
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice - oucHBI TIaKeT; (srumeH3us

http://www.openoffice.org/license.html)
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5. FreeCommander - MIPOBOTHUK; (JHIeH3Hus
https://freecommander. com/ru/%dO%bb%dO%bS%d1%86%d0%b5%d0%bd%d0%b7%d0%b8
%d1%8f/)

6. Google Chrome — Opay3ep; (TureH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHbIii makeT (B CBOOOIHOM JOCTYIIC);

8. Mozilla Firefox - 6paysep.(nmumensus - https://www.mozilla.org/en-US/MPL/2.0/).

S. HIEPEYEHD OCHO!BHOFI U JONOJIHUTEJbHOM YUYEBHOM JINTEPATYPHI,
HEOBXOAMUMOMU 1JIsA OCBOEHUSA AU CHUIIJINHBI

5.1 OcHoBHas 1uTEpaTypa

1. Maremaruka: airebpa v Hayajga MaTeMaTHYECKOTO aHallM3a, TeoMeTpus. Anredpa U Hayaia
Maremaruueckoro anamuza. 10-11 kmaccel. ba3oBelii M yriyOJeHHBIH YpPOBHU : Y4YEOHUK IS
obmieoOpaszoBarenpHbIX opranm3anuii / 111 A. Anmumos, 10. M. Konsrun, M. B. Tkauea [u np.]. — 8-¢
u3n. — Mocksa : I[IpocBemenue, 2020. — 463 c. : un. — ABT. yka3aHbl Ha 000pOTE TUTYJ. JIUCTA. -—
ISBN 978-5-09-074197-2.

2. Matemaruka: anreOpa U Hadajga MaTeMaTHYeCKOro aHaiu3a, reomeTpus. ['eomerpus. 10-11
KJacchbl. ba3oBelii 1 yrimyOIeHHBIH YPOBHU : Y4eOHHK 7151 001meo0pazoBarenbHbIx oprannzanuii / JI. C.
Atanacss. B. @. byrysos, C. b. Kagomues [u ap.]. - 8-e uza. - Mocksa : [Ipocsemenue, 2020. — 287
c.:mn — (MI'Y — mkone). — [Ipenm. ykas.: c. 278-281. — ISBN 978-5-09-073883-5.

3. boromomnos, H. B. MaTtemaruka : yueOHUK 17151 CpelHero npoeccuoHaIbHOro 00pa3oBaHUs
[bopMmupyeT KOMIETCHIMM ydYamuxcs B 00beMe, MPEAyCMOTPEHHOM TPeOOBAaHUSMHU CTaHIAPTa
cpenHero (moiaHoro) obmiero oopazosanus no Mmatematuke| / H. B. boromornos, I1. K. Camoiinenko. —
5-e u3n., mepepab. u gom. — Mocksa : M3marensctBo HOpaiit, 2020. — 401 c. — (IlpodeccronanpHOe
obpazoBanue). — ISBN 978-5-534-07878-7. — Texkcr : snexrponnsiii / ObC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/449006.

5.2 lonoinuTenbHAas1 JIMTEPaTypa

1. Martemaruka: anreOpa 1 Hayajla MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
KJacchbl. ba3oBelii U yriyOneHHbIH YpOBHU : y4eOHMK JUlst 001ieoOpa3oBarenbHbIX opranu3zanuii / JI. C.
Artanacss, B. ®@. byry3os, C. b. Kagomiies u ap. - 5-¢ u3a. - Mocksa : [Ipocsemenue, 2018. - 255 c. -
(MTI'Y - mxone). - ISBN 978-5-09-053287-7

2.MaremaTuka: anredOpa ¥ Hadaja MaTEeMaTHYECKOTO aHallM3a, TeoMeTpus. Anredpa M Hadaia
matemaTuueckoro anamusa. 10-11 kmaccel. ba3oBelii M yriyOJgeHHbBIM ypOBHU : y4yeOHUK i
oOmeobpaszoBarenbubix opranuzanwii / L. A. Amumos, FO. M. Komsirun, M. B. Tkauesa [u ap.]. -
u3. - Mockga : [Ipocsemenue, 2020. - 463 c. : wi. - ABT. yka3aHbl Ha 000poTe TUTYI. JucTa. - ISBN
978-5-09-074197-2

5.3 Ilepnoauveckne M31aHUSA

1. BectHuk MockoBckoro Yuusepcurera. Cepust 1. Matematuka. Mexanuka. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=344860

2. BectHuk Mockosckoro Yuausepcutera. Cepus 15. BeruncnurenbHas MaTeMaTHKa v
kuoepuetuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=237323

3. Bectnuk Boarorpaackoro rocynapctBeHHoro — yHusepcurera.  Cepus 1.
Maremaruka. ®usuka. - URL: http://biblioclub.ru/index.php?page=journal_red&jid=330573
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4. Kpant : HayuHo-nomymsipHbiii Qu3nko-matematuueckuii xypHan - URL:
http://kvant.ras.ru/

5. Maremaruka B BBICIIEM o0pa3oBaHuUU. - URL:
https://e.lanbook.com/journal/2368#journal_name.

6. Marematudeckue Tpyael / Muctutyr marematuku uMm. C.JI. CobomeBa CO PAH
(Hosocubupck). — URL.: https://elibrary.ru/contents.asp?id=34069380

7. CMeKkaska : Hay4YHO-TIOMYJISIPHBIM exXeMecsauHbll xKypHan / yupegutenbr OOO
"MexIyHapOIHbIN UHCTUTYT MIPOMBIIIJICHHOMN COOCTBEHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. Ilepeyenp pecypcoB HHPOPMANUOHHO-KOMMYHHMKANUMOHHON ceTn «UHTEpHETY,
HeO0XOAUMBIX /IJISl 0CBOCHMS U CHUNINHBI

1. OBC «YuuBepcuterckas Oubmumoreka ONLINE» [ydeOnble, HayuyHble 31aHUS,
NIEPBOMCTOYHUKHN,  XYAOXKECTBEHHbIC  IPOU3BEACHUS  PA3JIMUYHBIX  H3JATEIbCTB;  JKYPHAbI;
MYJIbTUMEINIHAS KOJUICKIUS: ayJUOKHHUTH, ayano(aiyibl, BHICOKYPCHl, MHTEPAKTUBHBIC KYpPCBHI,
HKCIPECC-TIOATOTOBKA K 3K3aMEHaM, MPEe3CHTALUM, TECThI, KapThl, OHJIAHH-3HIUKIIONEIMH, CIIOBapH] :
cait. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC wm3narensctBa <«JlaHp» [y4yeOHble, HayyHble UW3JaHHs, [EPBOUCTOUYHHKH,
XYJOKECTBEHHbIE TPOU3BEJIEHUS Ppa3IMYHbIX HW3JATENbCTB; KypHaiubl] : cair. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [pazmen «BAIIA TIOAIMNCKA: ®umman Kyol'Y (r. CnaBsiHCK-Ha-
Kyb6aun): yueOHuku U yueOHbIe mocobus uznarenbctBa «HOpaiit»] @ caiir. — URL: https://www.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9EGDBFB.

4. DBC «Znanium.comy [y4eOHble, HAy4HbIC, HAYYHO-TIOMY/SIPHBIC MaTepUalbl Pa3InYHbIX
U3/IaTeNbCTB, )KypHaibI| : caiiT. — URL: http://znanium.com/.

5. OBC «BOOK.ru» [yueOuble wuzmanus — kojutekius it CIIO] : caiit. — URL:
https://www.book.ru/cat/576.

6. Hayunas snekrponHas Oubanorexa. MoHorpaduu, u3aHHele B u3gareiabctBe Poccuiickoit
Axanemnn EcTtecTBo3HaHMSI [IIOJIHOTEKCTOBBIM pecypc cBobogHoro nocrynal : caidrt. — URL:
https://www.monographies.ru/.

7. Hayunas snekTpoHHas OMONMOTEKa cTaTei W myOnmukanui «eLibrary.ru» [poccuiickuii
MH(POPMAIMOHHO-aHATUTHYECKUH MOpTaJl B 00JIaCTH HAyKH, TEXHOJIOTUH, MEIUIUHBI, 00pa30BaHus;
OoutpInas yacTh M3IaHUN — cBOOOIHOTO noctynal : caiit. — URL: http://elibrary.ru.

8. baspl mannbix komnanuu «Mct Beio» [pasgen: Ilepuoanueckue u3gaHusi (Ha pyccKOM
S3bIKE) BKIIOYAET KOJUIEKIUH: M31anus mo oOIMIeCTBEHHBIM M TYMaHHWTapHBIM Haykam; M3nanus mo
nejaroruke M oOpaszoBanuto; M3nanuss mo MHGOPMAIMOHHBIM TexXHOJOrusAM; CTaTUCTHYECKHE
usnanus Poccun u ctpan CHI'] @ caitr. — URL: http://dlib.eastview.com.

9. KubepJlennnka : Hay4yHas O9JIGKTpOHHas OuOIMOTEKa [Hay4yHble JKypHaJbl B
MOJTHOTEKCTOBOM (hopmate cBoboaHOTO Hoctyma] : caiit. — URL: http://cyberleninka.ru.

10. EnuHoe okHO gocTyna K oOpa3oBaTelbHBIM pecypcaM : deaepaibHas HHPOpPMALMOHHAS
crcTeMa CBOOOTHOTO JIOCTYIAa K MHTETPAJIbHOMY KaTaJlory 00pa30oBaTeIbHBIX HHTEPHET-PECYPCOB H K
AJIEKTPOHHON OMONIMOTEKE Y4eOHO-METOIMYECKMX MaTepHuajoB JUil BCeX YpPOBHEW oOpa3oBaHUs:
JOIIKOJIbHOE, 001Iee, cpenHee mnpodecCHOHANbHOE, BBICIIEE, MOMOJIHHTENbHOE : caiT. — URL:
http://window.edu.ru.

11. denepanbHblii 1EHTp HHPOPMALMOHHO-00PA30BATENBHBIX pECYpcoB [Ans  oOuiero,
cpemHero  Mpo(ecCHOHAILHOTO,  JTOTIOIHUTENHFHOTO  00pa3oBaHMWs;  IMOJHOTEKCTOBBIM  pecypc
cBoOoHOTO joctyna] : cait. — URL: http://fcior.edu.ru.

12. Enunas xomnexuus uu@pOBBIX 00pa3oBaTeNbHBIX PECYPCOB [UIs TPENONaBaHUS M
M3yueHHUs] Y4eOHBIX JUCIMIUIMH Ha4aJbHOrO OOIIEro, OCHOBHOTO OOILEro M CpenHero (MoJIHOTO)
ob1ero oOpa3oBaHus; MOJHOTEKCTOBBIN pecypc cBoboanoro mocrtyma) : caiit. — URL: http://school-
collection.edu.ru.
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6. METOANYECKHUE YKA3ZAHUSA OBYUYAIOIIUMCS 1O OCBOEHUIO
JUCHUATIINHBI

JlucupmuinHa HarelleHa Ha (popMHpOBaHHE OOIICYYeOHBIX KOMIICTCHITUN, TAKUX
KaK CIOCOOHOCTh JIEMOHCTpAIMH OOIIEHAYYHBIX 0a30BBIX 3HAHUI €CTECTBEHHBIX HAYK,
MaTE€MAaTHUKH, IOHUMAHUE OCHOBHBIX (DAKTOB, KOHIIENIUH, IPUHLIUIIOB U TEOPHUH.

OOyueHue CTyJIEHTOB OCYLIECTBISETCS MO TPAJULIMOHHOW TEXHOJOTUU (JIEKLUH,
MIPAKTHUKH) C BKIIOYEHUEM NHHOBAIMOHHBIX 3JIEMEHTOB.

C TOUYKM 3peHHS HCHOIB3YEMbIX METOAOB JICKIIMH MOAPA3ACIAIOTCS CIETYIOITUM
oOpazoM: HMH(POPMALIMOHHO-OOBSICHUTENbHAS JICKIIMSI, [OBECTBOBATEJIbHAS, JICKIUS-
Oecena, mpoOaeMHas JISKIUS U T. 1.

YerHoe — uznokeHWe — ydyeOHOTO — Marepuanga  Ha  JIEKIUM  JOJIKHO
KOHCIIEKTHpOBaThes. ClylaTh JIEKIUIO HY>KHO YMETh — MOJIIEP>KUBATh CBOE BHUMAHUE,
NOHATh W 3allOMHUTH YCIBIIIAHHOE, YJIOBUTH May3bl. B mporecce H3I0KEHUS
MPENoIaBaTeyieM JEKUUU CTYJEHT JOJKEH BBIICHUTh BCE HEMOHSTHBIE BOIPOCHI.
3anuceiBaTh COJEpKAHUE JIEKUMU HYKHO 00S3aT€bHO — 3alKlCH MOMOTaroT
MO/1JIEP>KMBAaTh BHUMAaHUE, CIOCOOCTBYIOT MOHUMAHUIO U 3aIIOMUHAHUIO YCIBIIIAHHOTO,
NPUBOJANT 3HAHHUE B CUCTEMY, CIyXaT ONOpOil sl mepexoaa K Oosee TiyOOKoMy
CaMOCTOATEIIbHOMY U3YUYEHUIO MPEIMETA.

MeTtonnueckre peKOMEHIalliy 10 KOHCIEKTUPOBAHUIO JICKIIHIA:

— 3alKUCh JOJKHA OBITh CUCTEMHOM, MPEACTABIATh COOON COKpAIEHHBI BapHUaHT
Jexkuuu npenonasarens. HeoOxomumo ciaymarb, o0OQyMbIBaTh M 3allMCHIBAaTh
OJIHOBPEMEHHO;

— 3anMch BeAETCS OYeHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKHUMHU
BBIPAKEHUSIMU;

— HE TMpeKpamas CciIylarb IIpenojaBareiisi, HYXHO 3allMChIBATh TO, YTO
HEoOX0auMO yCBOMThb. Henb3st 3amuchiBaTh Cpa3y K€ BbBICKA3aHHYIO MBbICIb
MpenojiaBaresis, ciaeayeT e€ MOHITh U MOoCe 3TOr0 KpaTKo 3alucaTh CBOMMHU CIOBaMU
WM CII0OBaMU npernogaBaTens. BaxxHo, 4ToObl B HeW HE ObUI OTEPSIH OCHOBHOM CMBICI
CKa3aHHOI0;

—MMEHa, AaThl, HA3BaHUs, BBIBOJIbI, OMIPEIEICHUS 3alUChIBAIOTCS TOUHO;

—cneayeT oOpaTuTh BHUMaHUE Ha OGOpMIICHUE 3amucy JieKiuu. (s kaxmaoro
npeaMeTa 3aBoauTca oOmas TeTpadb. OTIWYHBIM OT OCTaJIbHOTO LBETA CJEAYET
BBIJICNISITH OTHEJbHBIE MBICIM M 3aroJIOBKM, COKpaliaTh OTIEIbHbIE CJOBa U
NPEJIOKEHUS, HUCIOIb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO M TIPEUYECKOro
as(paBUTOB, a TAK)KE HEKOTOPBIE MPUEMBI CTEHOTPa(hUIECKOT0 COKPAILIEHHUS CIIOB.

[IpakTrueckue 3aHATUSA 10 IUCHUILIMHE «MaTtemaTrKa» IpOBOASATCS IO CXEME:

— YCTHBII OIPOC M0 TEOPUHU B HAYaJe 3aHATHUS;

— paboTa B rpyImax 1o pa3penieHuio pa3IudHbIX CUTyaluid 0 TeME 3aHATHS;

— pelLIeHuE NPAKTUYECKUX 3a/aY;

UHAVBUYaJIbHBIE 3aJJaHUs U1l OATOTOBKH K MPAKTUYECKUM 3aHITHUSIM.

Llenp mpakTUYECKOTO 3aHATUS - HAYYUTh CTYJIEHTOB NMPUMEHATh TEOPETUUYECKUE
3HAHUS MPU PEIICHUH MPAKTUYECKUX 33/1a4 HA OCHOBE PEaIbHBIX JAHHBIX.

Ha nmpaktrueckux 3aHsITHsIX NPeoOIagatoT ClIeIyolue METOAbL:

—  BepOanbHbIe (TPe0bJIaatoIIMM METO0M JOJIAKHO ObITh OOBSICHEHHE),
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—  MpaKTUYECKHE (MMCHbMEHHbIE 3aHus, TPYIIOBBIC 3aJaHUS U T. I1.).

BaxxHbiM  uig  cTyAeHTa  SIBJISIETCS yMEHWE  palMOHAIbHO  MOAOHpATH
HeoOXoMuMYyI0 y4eOHyI0 auTeparypy. OCHOBHBIMHU JIUTEPATYpHBIMU HCTOYHUKAMU
SABJISIFOTCSI:

— 6ubnuoteunsie houabl punmana Kyol'V;

— DJJIGKTPOHHAss OWONMOTEYHAss CHUCTeMa «YHHUBEpPCUTETCKas OuOInoTeKa OH-
JIaliH»;

— 3JIeKTpOHHasA OubamoTeuHas cucrema MznarensctBa «JIanby.

[Touck kHUTr B OMOMMOTEKE HEOOXOMMMO HAYMHATH C W3YYCHHUS TPEIMETHOTO
KaTtajora W CO3JaHUs CIUCKA KHUT, MOCOOWHA, METOAMYECKHMX MAaTEepPUATIOB IO TeME
n3ydyeHus. [IpocMOTp KHUTM HAYMHAETCA C TUTYJBHOTO JIUCTA, CIEAYIOLIETO IOCIe
o0noxxku. Ha HEM OOBIYHO MOMENIAIOTCS BCE OCHOBHBIE JaHHbBIC, XapaKTEPU3YIOIIHNE
KHUTY: Ha3BaHKE, aBTOP, BBIXO/IHbIC JaHHbIC, JaHHBIE O Iepen3aaHuu u 1.1. Ha obopote
TUTYJIBHOTO JINCTa JAETCS AHHOTAlMs, B KOTOPOM YKa3bIBAETCS TEMAaTHKa BOIIPOCOB,
OCBEIIEHHBIX B KHHUTE, ONpPENEISIeTCS KpPYr 4uTaTeled, Ha KOTOPbIM OHAa pacCUMTaHa.
Bonpiioe 3HaueHWEe HMMEET NPEAUCIOBUE KHUTH, KOTOPOE€ 3HAKOMUT YHUTATENsl C
JUYHOCTBIO aBTOpa, UCTOPUEW CO3JaHUsA KHHUTH, PACKPBIBAaET cojepxanue. lIpouus
MPEANCIOBUE U TOJNY4YUB OOIlee MNpPEACTaBICHUE O KHUTE, CleayeT oOpaTUThCA K
ornaBieHuto. OrJaBleHHE KHUTH 3HAKOMUT OOy4aemMoro c COAEpKaHUEM U
JIOTUYECKON CTPYKTYpOM KHHTHM, TO3BOJSICT BBIOpATh HYKHBIM Marepuan s
n3yueHus. ['on u3aHusi KHUTH MO3BOJISIET CYJUTh O HOBU3HE MaTepuana. Yem waiie
KHUTa H30aETCs, TeM OOJIBIIYIO IIEHHOCTh OHA MpEJCTaBisieT. B KHUTe MOTyT OBITH
MpUMEUaHMs, KOTOpBhIE COJEpKaT pa3IMuHble JOMOJHUTENbHbIC cBeaeHUs. OHuU
MeYaTarTCs BHE OCHOBHOIO TEKCTa U PAa3bsICHSIIOT OT/ACNIbHBIC BONPOCH. [IpenMeTHbie
U aJipaBUTHBIC yKa3aTeld 3HAYUTEIHHO 00JIEryaoT MOBTOPEHUE U3JI0KEHHOTO B KHUTE
Marepuanga. B KOHIlE KHUI'M MOXET pacrojiararbCs BCIIOMOTaTesbHbIM Marepuan. K
HEMY OOBIYHO OTHOCSTCS WHCTPYKIIMHU, TPHJIOKEHUS, CXEMbI, CUTYallUOHHBIC 3a/a4H,
BOIIPOCHI 1JI1 CAMOKOHTPOJIS U T.I. JI71s1 mydiiero npeicTaBieHUs U 3allOMUHAHUS
Marepuaia 1erecoo0pa3HO BECTH 3alMCH WM KOHCHEKTHI Pa3IMYHOTO COJEpKaHUS, a
MMEHHO:

— MIOMETKH, 3aMEYaHUsl, BbIJCIICHUE TJIaBHOTO;

— TIJIaH, TE3UChI, BBIMUCKU, IUTATHI;

— KOHCIEKT, pabouasi 3anuch, pedepar, T0KJIal, JCKIHI U T.1.

YutaTe yueOHUK HEOOXOAUMO BIYMYHMBO, BHUMATEJILHO, HE MPOITyCKas TEKCTa,
CTapasicb TMOHATh KaxAyr ¢pasy, OJHOBPEMEHHO pa3Oupasi MNPUMEPHI, CXEMBb,
TaOJUIbI, PUCYHKH, TpUBEAEHHBIE B yueOHHKe. OOHUM U3 BaXXKHEUIIMX CPEJCTB,
CIIOCOOCTBYIOIIUX 3aKPEIJICHUIO 3HAHWM, SBISETCS KpaTkas 3amuch MPOYUTAHHOIO
Marepualia — COCTaBJ€HUE KOHCHEKTa. KOHCIEKT — 3TO KpaTKOoe CBSI3HOE W3JI0KEHHE
coliepKaHUsl TeMbl, YYCOHMKA WM €ro 4acTH, 0e3 MmoApOOHOCTEH M BTOPOCTEIICHHBIX
nerainei. 1lo cBoeWl CTPyKType H© MOCIENOBATEIBHOCTH KOHCIIEKT  JIOJKEH
COOTBETCTBOBATH IJIaHy yueOHuKa. [l09TOMy BayKHO CHayaia COCTaBUThH ILJIaH, & TOTOM
MUcaTh KOHCIIEKT B BHUJIE OTBETa HAa BOMPOCHI iaHa. Eciam yueOHWK pasnenéH Ha
HEOOJIbIITNE 03arjaBiIeHHBIC YaCcTH, TO 3ar0JOBKHM MOXXHO paccMaTpUBaTh KaK IMyHKTHI
IJIaHa, a U3 TEKCTa Ka)XJ0M 4acCTU CIIeyeT 3alucaTh T€ MBICIH, KOTOPbIE PACKPBIBAIOT
CMBICJI 3arojioBKa. TpeOoBaHuUs K KOHCIIEKTY:
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— KpPaTKOCTh, CKATOCTh, 11€71€CO00Pa3HOCTh KaXKJ0TO 3alHChIBAEMOTO CIIOBA;

— COJIEpPXATENbHOCTh 3allMCU- 3alMChIBAEMbIE MBICIU CleAyeT (HOopMyIupoBaTh
KpaTko, HO 0Oe3 ymiepOa st cmbicia. OObEM KOHCHEKTa, KaK MPaBHIIO, MEHBIIE
M3y4yaeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK M CJOXKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COAEPKAHUS KHUTH U LIEJIH €€ N3YUCHUS.

Metoauyeckue peKOMEHJAlNH 0 KOHCIIEKTUPOBAHUIO:

— OPEXJe YEM HAdaTh COCTABIATH KOHCIIEKT, HY’KHO O3HAKOMHUTBLCS C KHHIOM,
MIPOYUTATh €€ CHavaJsla O KOHIIA, TOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TETPaJM 3alliChIBAIOTCS HA3BaHUE KOHCIIEKTUPYEMON KHUTY U UM
aBTOPA, COCTABJISAETCS IJIaH KOHCIIEKTUPYEMOIO TECTA;

— 3aIUCH JIy4dllle JeNaTh NPU NPOYTEHUH HE OJHOTO-ABYX a03aleB, a LEJIOoro
naparpada Uim riaBbl;

— KOHCHIEKTHUPOBAHUE BENETCS HE C LIEJIbI0 UMETh ONPEACIEHHBIN 3aliCH, a JJIs
0oJiee MOJHOIO OBJIAJEHUS COJEP)KAHWEM H3Y4aeMOIro TEKCTa, MO3TOMY B 3aIlUCAX
OTMEUAETCs] U BBIIEISAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO OCOOEHHO
MIPUBJIEKJIO BHUMAHUE;

— TOCJe TOro, Kak CclejaHa 3aluch COAEp:KaHMs mnaparpada, IJaBbl, CIEAYyeT
nepeuuTaTbh €€, 3aTeéM CHOBa 0OpaThCs K TEKCTY M IPOBEPUTH CeOsl, MPaBUIBHO JIU
U3JI0KEHO COAECPIKAHNUE.

TexHHKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYS KHHUTY OOJbIIOro o0OBEMA, 3alHUCh CIEAYET BECTH B OOIIEH
TeTpajiy;

— Ha KaXKJIOW CTPaHUIIC CJIEBA OCTABIIAIOT IMOJIA MMUPUHON 25-30 MM [JId 3anucu
KOPOTKHUX MMOJ3aroJIOBKOB, KPAaTKUX 3aMEYaHH, BOIIPOCOB;

— Ka)KJasi CTaHULA TETPAIN HyMEPYETCS;

— JIJIS1 TIOBBIILICHHS] YUTAEMOCTH 3aMUCH OCTABJISIOT MHTEPBAJIBI MEXKY CTPOKAMM,
ab3ariamMu, HOBYIO MBICJIb HAUMHAIOT C «KPAaCHOM» CTPOKH;

— NP KOHCIEKTHMPOBAHMWU IIUPOKO MCIOJB3YIOT PAa3JIMYHBIE COKPALIECHUA H
YCIIOBHBIE 3HAKH, HO HE B yIIepO CMBICIy 3alMCaHHOTrO. PekoMeHayeTcsl MpUMEHSTh
o0IIeynmoTpeOUTENbHbIE COKpAIlleHusl, HampuMep: M.0. — MOXKeT ObITh; TOC. —
roCcyJapCTBEHHBIN; 11.0. — JOHKHO OBITH U T.J.

— HE CcleayeT COKpalmaTe WMEHa W Ha3BaHWs, KpOME OYEHb YacTo
MOBTOPSIOIINXCS;

— B KOHCIIEKTE HE JOJHKHO ObITh MEXaHMYECKOTO MEpENuChIBaHUSA TeKcTa 0e3
MPOyMBIBaHUS €r0 COACPHKAHUS U CMBICIIOBOTO aHAIHU3A.

CamocrosiTenbHass paboTa CTYyIEHTOB SIBISIETCS BakHewied (opmoil yueOHo-
MO3HABATENILHOTO Mpoiecca. OCHOBHAS LEIb CAMOCTOSITEIbBHOW pabOThI CTYJIEHTa MPHU
M3YYEHUU AUCHUIUIMHBI — 3aKpENUTh TEOPETUYECKUE 3HAHMS, MOJYyYEHHbIE B XOJ
JIEKIIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH MPAKTUYECKHUE HABBLIKA MOJTOTOBKHU B
obOnactu marematuku. CamocTosiTelibHas paboTa CTyAEHTa B IPOLECCE OCBOCHUSA
JUCHUTUINHBI «MaTeMaTHuKa) BKJIIOYAET:

— W3Y4EHUE OCHOBHOM U JOIOJHUTEIBHON JIUTEPATYPHI IO KypCY;

— paboTy C 3IEKTPOHHBIMHU YYEOHBIMU PECYPCAMH;

— U3y4YeHUE MATEPUATIOB IEPUOIUYECKOMN TIEYaTH, UHTEPHET PECYPCOB;
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— MOJATOTOBKY K TECTUPOBAHHMIO;

— WHIUBUYaAJIbHbIE W TPYIIOBbIE KOHCYJIbTAIIMU MO HAuOOJIee CI0KHBIM
BOITPOCAM.

Ha camocrosTenpHyt0 paboTy cTyAaeHTOB oTBoauTcs 117 dacoB ydeOHOTO
BpeMeHU. Havamom opranu3zanuu 11000 CaMOCTOSITENBHOW PabOThl JTOJDKHO OBITH
MIPUBUTHE HABBIKOB U YMEHHUI TPaMOTHOU pabOThI C y4eOHOM M HAYYHOU JINTEpATypOi.
DTOT mTpolecc, B TEPBYIO OdYepelb, CBA3aH C HAXOXKICHUEM HEOOXOMAMMOW s
YCIEIIHOTO OBJIaJIeHUsI Y4eOHbIM MaTepuanoM juteparypoid. CTyIeHT AODKEH YMETh
MoJIb30BaThes (poHAaMHu OMOIMOTEK M CHPaBOYHO-OMOIMOrpaUuecKUMU W3IaHUSMU.
CtyaeHTbl i1 TIOJHOIIEHHOTO OCBOCHMSI Y4YEOHOrOo Kypca JIOJDKHBI COCTaBIISATH
KOHCIIEKTBI KaK MPHU MPOCITYIIUBAHUU €r0 TEOPETHUUECKOU (JEKIMOHHOM) YacTH, TaK U
Opy MOATOTOBKE K MPAKTUYECKUM (CEMHUHAPCKUM) 3aHATHsAM. JKelnaTtenbHO, YTOOBI
KOHCIIEKTBHI JICKIIMA U CEMUHAPOB 3aMUCBHIBAINCH B JIOTHUECKOW IMOCIIEI0BATEILHOCTH
U3YYEeHHUS] Kypca U COJIEP)KalUCh B OJHOM TeTpaau. BeneHue KOHCIEKTa SBIISETCS
HEOOXOUMBIM BUJIOM y4e€OHOM J1esTenbHOCTH. [I0CKOIBbKY KOHCIIEKT:

— B NOJHOM O00BbEME OLICHUBAETCS KAK Pa3HOBUAHOCTh NMHCbMEHHOI'O OTBETA Ha
M3y4aeMble BOIIPOCHI;

— CIYXHUT 0a30il JJi1 YCTHOTO OTBETa HAa CEMHUHApE IO OJHOMY M3 BOIIPOCOB
paccMaTpuBaeMOro IlaHa;

— CBEIECHMS M3 KOHCIEKTa MOTYT BBICTYNIaTh B Kaye€CTBE MCTOYHHKA
JOTIOJIHEHUI K OTBETAM JIPYTUX CTYJECHTOB.

Opranuzanusi TEKyIero KOHTPOJISI 3HaHUM, YMEHUNW U HABBIKOB OOYYarOIIUXCS
OCYUIECTBJISIETC MYTEM TECTHUPOBAHUS.

®opMOil UTOTOBOrO KOHTPOJS SIBISETCA SK3aMEH. JK3aMEH COCTOUT M3 JBYX

TCOPCTUICCKUX BOIIPOCOB.
7. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1. TaciopTt (poHAA OLIEHOYHBIX CPEICTB

Ne KonTponupyemble pazaens! (TEMbI) TUCIUIITHHBI HanmeHnoBaHue OLIEHOYHOTO
/1 cpelcTBa
1/ Pazmen 1. AJITEBPA Pedepar, npakrt. pabora, Tect
2| Pazgexn 2. OCHOBBI TPUTOHOMETPUN Pedepar, mpakr. paborta, Tect
3| Pazaen 3. DYHKI[MU UX CBOMCTBA Y TPAGUKU Pedepar, mpakr. pabota, Tect
4| Paznen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A Pedepar, mpakr. pabota, Tect
5| Pasgen 5. YPABHEHUSA 1 HEPABEHCTBA Pedepar, mpakr. pabota, Tect
6/ Paznen 6. KOMBUHATOPUKA, CTATUCTHUKA 1 TEOPHA Pedepar, mpakr. pabota, Tect
BEPOATHOCTEUN
7! Paznea 7. TEOMETPUA Pedepar, nmpakrt. pabora, Tect

7.2 Kpurepuu OeHKH

3HaHUS CTYJACHTOB HA IIPAKTUYECKUX 3aHSATUSIX OLEHUBAKOTCS OTMETKaMHU
«OTIIMYHO», «XOPOLIO», «YIOBICTBOPUTEIHLHO)» U «HEYIOBIECTBOPUTEIHHOY.

OneHka «OTJIMYHO» BBICTABISIETCSA, KOTJa CTYACHb ITOKa3bIBaeT TIIyOOKOE
BCECTOpPOHHEE 3HAaHHME pas3jeia JUCHUILIMHBI, O00S3aTeIBbHOM U JOTOJHHUTEIBHOM
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JUTEPATyphbl, AprYMEHTUPOBAHO M JIOTHYECKH CTPOMHO H3JIaracT MaTepuaj, MOXKET
HPUMEHSTh 3HAHUS JIJIsl aHAIM3a KOHKPETHBIX CHTYaIlUH.

OreHKa «XOpOII0» CTAaBUTCS TPHU TBEPAbIX 3HAHHSIX pas3felia TUCIUILINHBI,
00s3aTeJILHOM  JINTEPaTyphl, 3HAKOMCTBE C  JIONOJHHUTEIBHOH  JIUTEPaTypoid,
apryMEHTHPOBAHHOM H3JIOKCHUH MaTepualia, YMCHUM MPUMEHHUTD 3HAHMS JIJIs aHAIIN3a
KOHKPETHBIX CUTYAITUH.

OreHKa «yTOBJIETBOPUTEIBHO» CTABUTCSA, KOTJAa CTYJEHT B OCHOBHOM 3HAET
pa3elt JUCIHUILTHHBI, MOYKET MPAKTUICCKU IIPUMEHUTH CBOU 3HAHUS.

OrnecHKa «HEYIOBICTBOPUTEIBHO» CTAaBHTCS, KOTJIa CTYACHT HE OCBOWII
OCHOBHOTO COZICp)KaHUsI TIPEIMETa U C1a00 3HAST U3yYaeMbIi pa3/ies TUCIUILIHHEL.

KoHTponmb ® OIGHKa pe3y/lbTaTOB OCBOCHHUS  y4COHOH  JIMCIUTIIMHBI
OCYIIIECTBIISICTCS MPETOoaBaTeIeM B MPOIECCEe NMPOBEACHHS MPAKTUYCCKUX 3aHATHH U
nabopaTopHbIX pPabOT, TECTUPOBAHMSA, a TAKKE BBIMIOJHCHUS OOYJarOIUMUCS
WHIMBUAYAJIbHBIX 3a/IaHUH, TPOEKTOB, UCCIICTOBAHHI.

Pe3yabTaTrhl 00yueHusi (0CBOCHHbIE YMeHHsl, YCBOCHHbIE @opMBI H METOABI KOHTPOJISI H OLICHKH
3HAHMA) pe3yJabTATOB 00yYeHHUs
YMETb:
BBIUHMCIIATh 3HaueHWe (YHKOMM 1O 3aJaHHOMY 3HaueHMIO | TeKymiuid KOHTpOJb B Gopme:
apryMeHTa IPH pa3IudHbIX criocobax 3a1aHus GpyHKIny; - ()pOHTAIIBHBIH OIIpOC
ONpENETsATh  OCHOBHBIC  CBOWCTBA  YHCIOBBIX  (YHKUUH, | - MHIUBHAYAJIbHBIH yCTHBIH OIPOC
WLTIOCTPUPOBATh UX Ha TpaduKax; - NICbMEHHBII KOHTPOIIb (TECTHI 110
cTpouTh TpaduKn H3Y4EHHBIX (YHKLIHUH, WIUIIOCTPHPOBATh IO | TEOPETUYECKOMY MATEpHAILY)
rpaduKy CBOHCTBa 3JIEMCHTapHBIX (QYHKIIHH; -IIpaKkTH4YecKas padbora

UCTIOJIb30BaTh MOHATHEC (QYHKIUH JJs ONHUCAHWS U aHaln3a
3ABUCUMOCTEN BETUYNH:

HaXOIWTh MTPOM3BOAHBIC SIIEMCHTapHBIX (YHKIIHI; Texymuii KOHTPOJb B (hopMe:

UCTIONH30BATh NMPOM3BOAHYIO JUIS M3YYCHUsSI CBOMCTB (YHKIMH M | - GPOHTAIBHBIH ONpOC

MOCTPOEHHMS TPAPHUKOB; - UHIVBHIYaJIbHBIH YCTHBIN OIIpoC

NPUMEHATh TIPOW3BOJHYIO [UISL TIPOBEINCHUS NPUOIMKECHHBIX | - MTUCEMEHHBIN KOHTPOITb (Tecth o
BBIUMCIICHUH, peIaTh 3aJaddl IPHUKJIAJHOTO XapakTepa Ha | TEOPETHYECKOMY MaTepHaly)

HaXO0’XJeHHE HanOOJIBIIET0 U HAUMEHBIETO 3HAYCHHUS; - IpaKkTH4eckas pabora

BBIYUCIIATH B HpOCTefILHI/IX cly4dasax 1iomaan u 00BEMBI  C
HCIOJIb30BAHUEM ONPECACICHHOTO MHTETPpAJIA,

pemiate panMOHalbHBIE, ITOKa3aTeNbHbIe, Jorapupmudeckue, | TeKyluid KOHTpOJb B hopMe:
TPUTOHOMETPUYECKHE YPABHEHMS, CBOJIIMECS K JIMHEWHBIM M | - (PPOHTAIBHBII OMpoC

KBaJ[PaTHBIM, a TAK)KE aHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI; - HHAMBHYaJIbHBIA YCTHBIN OIPOC
UCIIONIb30BaTh TrpadUueckuii METOJl pEIICHHs YpaBHEHHH U | - HUCbMEHHBII KOHTPOIIb (TECTHI 110
HEpPaBEHCTB; TEOPETHIECKOMY MaTepHaly)
n3o00pakaTh Ha KOOPAMHATHON IJIOCKOCTH PELICHHS YpaBHEHHH, | - MpakTH4YecKas padora

HEPABCHCTB U CUCTEM C IBYMSA HECU3BECTHBIMMU,
COCTaBJIATh U pE€IIaTh YpaBHCHHSA W HECPABCHCTBA, CBA3BIBAIOIINC
HCU3BCCTHBIC BCIIMYHUHBI B TCKCTOBBIX (B TOM YHUCJIIC HpI/IKHaI[HI)IX)

3agadax
pemiate  IpocTeHIIMe  KOMOWHATOPHBIE  3a7add  METOAOM | TeKyliuil KOHTpOJb B hopMe:
nepe0opa, a TaKkKe ¢ UCIOIb30BaHNEM U3BECTHBIX (hOPMYI; - ()pOHTAIBHBIH OITpOC

BBIYHMCIIATh B TNPOCTEHIIMX CIy4asX BEPOSITHOCTH COOBITHH Ha | - MHAMBHIAYaJIbHBIH YCTHBIH ONpOC
OCHOBE I10JICYETa YUCIIA HCXO/IOB; - NMCbMEHHBII KOHTPOJIb (TECTHI 110

TEOPETHYECKOMY MaTepuairy)
- IpaKTH4eckas pabora

pacrio3HaBaTh Ha 4YepTeXax M MOJAEIAX MPOCTPAHCTBEHHbIE | TeKyluil KOHTPOJb B hopMe:
(OpPMBI; COOTHOCHUTH TPEXMEpHBIE OOBEKTHI C WX ONHCAHWAMH, | - QPOHTAIBHBIN OIPOC
U300paKEHUSIMU; - UHAMBUAYAJIbHBIA YCTHBIM OMPOC
OTHCHIBATh B3aMMHOE DPACIHOJIOXKEHHE MPSIMBIX M IUIOCKOCTEH B | - MHCBMEHHBIH KOHTPOJIb (TECTHI MO
MIPOCTPAHCTBE, dAPSYMEeHMUpO8ams C80U CYHCOeHUsi 00 3MoM | TEOPETUIECKOMY MaTepHay)
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PAcnonodicenul,;

aHaJIM3UPOBATh B MIPOCTEHIIMX CIy4ask B3aHMHOE PaCIOIOKEHHE
00BEKTOB B IPOCTPAHCTBE;

n300pakaTb OCHOBHBIC MHOTOTPAaHHUKH W KpYyIJble Tena;
BBIMOJHATH YEPTEXKH 110 YCIOBHUSIM 337134,

cmpoums npocmeiiuiue cevenust Kyoa, Rpusml, NUpamuobsl;
peliath MIAHUMETPUYECKHE W TMPOCTEHINNE CTEPEOMETPUUYCCKUEC
3aJjaud Ha HAXOXKJCHUC TCOMETPUYCCKHUX BEIUYUH (IUIMH, YIJIOB,
IIOINAACH, 00bEMOB);

UCTONB30BaTh TPU  DPEUICHUU  CTEPCOMETPHUUCCKUX
IUTAHUMETPUUYCCKUE (DAKTHI U METO/IBI,

MIPOBOJIUTH JJOKA3aTEILHBIC PACCYXKICHUS B XOJIC PCIICHUS 3a]1a4;

3aaa4y

- IpaKTH4eckas pabora

3HATh:

- OCHOBHbIE (DYHKIIMH, UX Ipa)KK 1 CBOHCTBA,;

Texymuii KOHTPOJIb B hopMe:

- ()pOHTAIIBHEII OITpOC

- HHAMBUYaJIBHBIA YCTHBIN OMPOC
- HUCBMEHHBII KOHTPOJIb (TECTHI)
- IpaKTH4ecKas pabora

- IPUHIUIEI Hadan MU epeHINaTFHOTO U HHTETPaTbHOTO
HUCUHCJICHUH;

Texymmii KOHTPOJIB B hopMe:

- ()pOHTANIBHBII OTTpOC

- UHAMBUAYAJIbHBINA YCTHBIM OIIpOC
- MUCbMEHHBIA KOHTPOJIb (TECTHI)

- MharTUuuecKag nahnTa

- Pa3JIMYHLIC MTPOUECCHI, TIOKa3aThb YHUBCPCAJIbHOCTDb
MATEMaTUYCCKUX MCTOJ0B,

Texymuii KOHTPOJb B hopMe:

- ()pOHTANIBHBII OITpOC

- UHAMBUAYAJIbHBINA YCTHBIM OIIpPOC
- MUCbMEHHBIA KOHTPOJIb (TECTHI)
- IpaKkTH4eckas pabora

- 9Tallbl pCIICHUA MPUKIAJHBIX 3aJla4 CPpCACTBAMH MATEMATUKU;

Texymuii KOHTPOJIb B hopMe:

- ()pOHTANIBHBII OITpOC

- UHAMBUAYAJIbHBINA YCTHBIM OIIpPOC
- MUCbMEHHBIA KOHTPOJIb (TECTHI)
- IpaKkTH4eckas pabora

- OMIPCACIICHUC MIpe/cia U OCHOBHBIC CBOﬁCTBa;

Texymmii KOHTPOJIBb B hopMe:

- ()pOHTAIIBHBIH OITpOC

- UHOUBUAYaJIbHBIA YCTHBIN onpoc
- MUCHbMEHHBIH KOHTPOJIb (TECTHI)
- IpaKkTH4eckas pabora

- aITOPUTMBI PEUIEHUs] TPUTOHOMETPUUYECKHX, I0Ka3aTEIIbHBIX,
norapu()MHYECKUX ypaBHEHUN U HEPABEHCTB;

Texyuuii KOHTPOJIb B hopMe:

- (hpOHTANBHBIHN OIPOC

- UHAMBUAYAJIbHBIA YCTHBIM OITpOC
- MUCbMEHHBIA KOHTPOJIb (TECTHI)
- IpaKTHYeCKas paboTa

- i dpepeHnanbHbIe YpaBHEHNUS IEPBOTO ¥ BTOPOTO MOPSIIKa;

Texymmwmii KOHTPOJIb B hopMe:

- ()pOHTAIIBHBIH OITpOC

- UHOUBUAYaJIbHBIA YCTHBIN onpoc
- MUCBMEHHBIH KOHTPOJIB (TECTHI)
- IpaKTH4eckas pabora

- OCHOBHBIC IIOHATHA KOM6I/IHaTOpI/IKI/I;

Texymwmii KOHTPOJIb B (hopMe:

- ()pOHTAIIBHBIH OITpOC

- UHOUBUAYaJIbHBIA YCTHBIN onpoc
- NUCbMEHHBII KOHTPOJIb (TECTHI)
- IpaKTU4ecKas pabora
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7.3 OueHo4HbIe CpeaACTBA Al IPOBEACHHUS TeKyLleill aTTecTaluu

Pedepar. [IpoaykT caMOCTOSTENBHOW pabOTHI CTYyJEHTa, MPEACTABISIOMMA COO0O0M
KpaTKO€ M3JI0KEHHE B MUCbMEHHOM BU/JIE MOIYYEHHBIX PE3YJIHTATOB TEOPETHUECKOIO aHAIN3a
OIpe/ieNIeHHON Hay4yHOU (y4eOHO-HMCCIeA0BaTeNbCKOM) TEMBI, IZI€ aBTOP PACKPBIBAET CYTh
uccienyeMoil MpoOJaeMbl, MPHUBOIUT pPA3NIUUYHbIE TOYKM 3pPEHUS, a TaKKe COOCTBEHHBIC
B3IJISA/IBI HA HEe.

TpeOoBanus kK HanucaHuio pedpepara

Pedbepar mno nmaHHOMy Kypcy SBIsf€TCSs OOHUM M3 METOJOB OpraHHU3aluu
CaMOCTOSITEIbHON PabOThI CTYIEHTOB.

Tembl pedepaToB SBIAIOTCS IOMOJHUTEIBHBIM MAaTEPHUANIOM I U3YYE€HUE JTaHHON
IUCHUIUIMHBL. Pedepar orieHrBaeTcs B 0JIMH OaJlil B OLIEHKE UTOTO IK3aMeHa

Pedepat nomkeH ObITH MOATOTOBIIEH COTJIACHO TEME, NMPEAJIOKEHHON MTPETOaBaTEIEM.

JlomyckaeTcss caMOCTOSITENIbHBIN BBIOOpP TeMbl pedepara, HO MO COTJIACOBAHUIO C
IIPENOIABATENEM.

Jns  wHanucanust pedepara CTYIAEHT CaMOCTOATENBHO TOJIOUPAET HMCTOYHUKHU
uHpopMauu 1O BBIOpaHHOW Teme (nHMTepaTypa ydeOHas, MHepUOAMYECKass W HMHTEPHET-
pecypchl)

O6nem pedepata — He meHee 10 ctpanu hpopmara A 4.

Pedepat nomxen uMeTh (TUTYIBHBINA JTUCT, COACPIKAHUE, TEKCT IOJDKEH OBITh pa30UT Ha
pa3zienbl, COrIACHO COAEP KaHUs, 3aKII0YEHUE, CITUCOK JTUTEPaTyphbl HE MEHEE 5 HICTOYHHUKOB)

O6cyxnenue TeM pedepaToB MPOBOAUTCS HA TEX MPAKTUYECKUX 3aHATHUAX, 10 KOTOPHIM
OHHU pacIipe/iefieHbl. JTO SBISETCS 00s13aTeIbHBIM TpeOoBaHUeM. B ciiydae He mpencraBieHus
pedepara corfiacHO YCTaHOBJICHHOTO Tpaduka (0e3 yBaXUTEIbHON MPUUUHBI), CTYJIEHT 00s3aH
MOATOTOBUTH HOBBIN pedepar.

HNudopmanus o pedepary He noKHA TpeBbimiaTh 10 MuHyT. BeicTynarommuil 1omkeH
MOJATOTOBUTH KPATKKUE BBIBOJBI IO TeMe pedepara ik KOHCIIEKTHPOBAHUS CTYIEHTOB.

Cnaua pedepata npernoiaBaTelro o0s3aTebHa.

Tectr. Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM, MO3BOJSIONIAS  ABTOMATU3MPOBATh
MPOLEYyPY U3MEPEHHSI YPOBHSI 3HAHUHN M YMEHUN 00y4daroIerocs.

[IpumMepHbIe TECTOBBIE 3aaHUs
1. ®ynkuus F3X2+5X-7 Ha3bIBACTCS:

1. -nuHeiHas;

2. -TIOCTOSIHHAS,;

3. -KBaJpaTU4Hasi;

4. -mpsimMasi IPOTMOPIIMOHATILHOCTb.

2. Ecin nst mo6oro x y oomactu onpenenenus Gyakiuu T f(-X)=f(X), To dyHkmms
Ha3bIBACTCH:

1. -HeuerHas;

2. -4eTHas;

3. -TlepuoauyvecKas;

4. -MOHOTOHHaf.

3. OyHKIWs y=a" Ha3bIBACTCS:

1. -creneHHON;

2. -NOKa3aTeNbHOM;

3. -norapu(mMHUEcKoii;

4. -xBanpaTUYHOM.
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4. Paznen reomeTpun. B KOTOpOM M3ydaroTcs CBOWCTBA (GUTYP B IPOCTPAHCTBE HA3BIBACTCS:
1. -nnaHUMeTpUS;
2. -CTepeoMETpus;
3. -aHATUTHYECKasi TEOMETPHS;
4. -eBKJIMJIOBA T€OMETPHS.

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

7.3.1 Bonipocsl 1J1s MPOBeAeHUS 3a4€eTa
He npenycmotpen

7.3.2 Bonipocsl Uil MPOBeAEHUS IK3aMeHa

Lenbie u panroOHATBHBIC YHCTIA.

[leprienaAuKynsIpHBIE IPSIMBIE B IPOCTPAHCTBE.
ApudmeTnueckuii KOpeHb HaTypaJbHOU CTENEHHU.
[TapannenbHbie TpsIMble, TEPIICHIUKYISIPHBIE K TUIOCKOCTH.
CreneHp ¢ palMOHATHHBIM U IEHCTBUTEIFHBIM MTOKA3aTeNIEM.
[Tpu3Hak nepneHANKYIIPHOCTH MPSMOU U MIIOCKOCTH.
Crenennas (hyHKIIHS, €€ CBOICTBA U rpaduK.
Teopema 0 psAMOiA, NEPIEHAUKYIISIPHOMN K TUNIOCKOCTH.
B3aumHo oOpaTHbie QpyHKIMH.

10 PaccrostHue oT TOYKH 710 MIIOCKOCTH.

11. PaBHOCHMIIbHBIC YPABHEHUS U HEPABEHCTBRA.

12. Teopema o0 Tpex MepHeHIUKYIIAPax.

13. UpparnmonanpHbIe YpaBHCHHS.

14. Yron Mexay npsiMOil M TNTIOCKOCTHIO.
15.TlokazarenpHas (yHKLHUA, €€ CBOMCTBA U rpaduK.

16. JIByrpaHHbIit yrod.

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 Hauja KOOPUHAT.

25. CoiicTBa norapupmMoB.

26. OmnpesieneHue CUHyca, KOCUHYca U TaHT€Hca yria.

27. JleciTUYHBIE M HATYPAJIbHBIE JIOTAPU(PMBI.

28.3HaKku cuHyca, KOCUHYCa U TaHTeHCA.

29. Jlorapudmuieckas GyHKIUS, €€ CBOMCTBA U IPpadUK.
30. 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJIHOTO M TOTO XK€ YTJIa.
31. Jlorapupmudeckue ypaBHEHUSI.

32. TpUroHOMETPHUECKUE TOXKIECTBA.

33. Jlorapudmuueckre HepaBEHCTBA.

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

35. [IpenmeTt crepeomeTprun. AKCHOMBI CTEPEOMETPHUH.
36. DopMyIIBI CIOKEHHUS.

CoNoak~wNE
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37. HexoTopble crneAcTBUS U3 aKCHOM.

38. Cunyc, KOCUHYC U TAaHT€HC JIBOIHOTO yTIIa.

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 cHHYCOB. CymMMa M pa3HOCTh KOCUHYCOB.
45. CKpemmBaromuecs mpsiMbie.

46. YpaBHEHHE COS X = 0.

47.YpaBHeHue sin X = q.

48. O6paTHBIC TPUTOHOMETPUUYECKHE (YHKIIHH.

49. Yriibl ¢ COHAIpaBiIeHHBIMUA CTOPOHAMH.

50. YpaBHenue tg x = a.

51. Vroa mexay npsSMBIMU.

52. O6nacTh onpeneaeHus] 1 MHOXKECTBO 3HAUCHUM TPUTOHOMETPUUYECKUX (PYHKITUH.
53. I[TapamenpHBIC TUIOCKOCTH.

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 QyHKIIUH y = tg X U ee TpaduK.

7.4.3 Ilpumepsl 32124 Ha 3a4eT/IK3aMeH
Yupocrure: "%@-(Zavtfb'ﬁ).
Boruucnute: V125 * 0.027,
Pemute ypaBHeHus: a)C0OS X =%; 6)1.5 tg x-1=0.
Haiimute 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;0)tg x+3=0.
. Ympocrure: V27a*3/3a%,

10 BbraucinTs: 5 (—3)2 * 23/8 %9

11.Haiinure 3Hauenue Boipaxkenus: logs 7 + 1095 .

33 73

12.Pemmmre ypasHenus: a)tg X =v'3 ;6)2sin x-1=0.
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8. JOIMMOJIHUTEJIbHOE OBECIIEYEHUE JUCIUIIJIMHBI
IIpunoxenue 1. KpaTrkuil KOHCIEKT JIEKIMOHHBIX 3aHATHH
JIEKLIAA Ne 32
Tema: KIIACCUDUKALIMS CIIYYAMHBIX COBBITUI. KITIACCUYECKOE OITPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOSATHOCTH COBBITHS, HEIIOCPEJICTBEH-
HBII TIOJCYET BEPOSTHOCTU. IIPUMEPGI.

Pesynbrat, ucxon ucnbeiTaHus Ha3biBaeTCsl coObITUEM. COOBITUSMHU SIBISIOTCS: BBINIAJICHUE
rep6a unu uu@psl, MONaJAaHUE B 1IeJIb WIM IPOMax, MOSBICHUE TOTO WJIM MHOTO YHCJIa OYKOB
Ha OpOIlIeHHOM UrpanbHOU KocTu. [t 0003HaueHus1 COOBITHI HCTIOIB3YIOTCS OOJbIINE OYKBBI
natuHckoro andasura: A, B, C u T.1.

Ecnu mpu KaXJI0M HMCHOBITAHUH, TPU KOTOPOM MPOUCXOAUT COOBITHE A, TPOUCXOAUT U
coObiTHe B, TO TOBOpAT, uTO A BiedeT 3a co0oit coobiTue B (Bxoaut B B, siBisieTcst 4acTHBIM
ciydaeM, BapuanToMm B) min B Biirouaer cobsiTe A, n 0603Hadaror A & B,

JIBa coOBITHSI HA3bIBAIOTCS COBMECTUMBIMH, €CITU TIOSIBICHHWE OJHOTO M3 HUX HE MCKIII0YaeT
MOSIBJIGHHUE JIPYTOTO B OJJTHOM M TOM >K€ UCIIBITAHUH.

2 coOBITHS Ha3bIBAIOTCS HECOBMECTUMBIMH, €CJH TOSBJICHHE OJHOTO M3 HHUX HMCKIIOYaeT
MOSIBJICHHUE IPYTOTO B OJJHOM M TOM K€ UCIIBITAHUH.

HecoBmecTumocTth Oosee 4eM ABYX COOBITUN B JAHHOM MCIBITAHUM O3HAYAET MX MOMAPHYIO
HECOBMECTHUMOCT.

JIBa coOwiTust A 1 B Ha3bpIBatOTCS MPOTHUBOMOJIOKHBIMH, €CITH B JaHHOM HCIBITAHUU OHH
HECOBMECTHUMBI M OJHO M3 HHUX 00s3aTeNbHO MPOUCXOAUT. COOBITHE, MPOTHUBOIMOJIONKHOE
coObITHIO A, 0603HaYa0T A .

CoObITHE Ha3BIBACTCS JOCTOBEPHBIM (0003HayaeMm £2), e€ciau B JaHHOM HCIBITAHUA OHO
SABJISIETCS. €IMHCTBEHHO BO3MOXKHBIM €0 HCXOJOM, M HEBO3MOXXHBIM, €CIH B JaHHOM
UCIIBITAHUM OHO 3aBEIOMO He MOKeT mpou3otu. CoObITHE Ha3bIBACTCS HEBO3MOXKHBIM
(o6o3Hauaem ), ecnu B pe3yabTaTe UCIIBITAHUS OHO BOOOIIE HE MOKET MPOU30UTH.

CoObiTHEe A Ha3bIBa€TCSl CIy4YalHBIM, €CIU OHO OOBEKTHMBHO MOXKET HACTYNUTHh WM HE
HaCTYIUTh B JAHHOM HCIIBITAHUU.

Anre6pa coObITHH.

Cymmoit coobituii A u B HaszwiBaetcst cobbite C = A + B, cocTosinee B HACTYIUIEHUH IO
KpaiiHel Mepe 0IHOTO U3 coObITUi A miu B.

AHAJIOTHYHO CYMMOW KOHEYHOT'O YHCIIa COOBITUH Aj, A,, ..., Ax Ha3bIBaeTCs COOBITHE A =
AtA, + ...+ Ay, cocTosiiee B HACTYIUICHUH XOTs Obl 0JiHOTO U3 coObIThit Al, (i =1, ..., K).

N3 onpenenenns cinenyer, uto A + B = B + A. CnopaBeanvBo Takke M COYETATEIbHOE
cBoiicTBO. OnHako A + A = A (a He 2A).

[IpousBenennem cobwituii A u B Ha3zwsiBaeTcsa coOsitie C = AB, cocTosiiiiee B TOM, 4TO B
pe3yabTaTe UCTIBITAaHUS MPOU3OIUIH U COOBITHE A, U cOOBbITHE B.

AHAJOTMYHO TPOM3BEJACHHEM KOHEYHOro umciaa coObituii Al, A2, .., AK HaspBaeTcs
coobite A = A1A2...AK, cocrosimee B TOM, 4TO B pe3ylabTaTe UCIBITAHUS TMPOHU3OILIN BCE
yKa3aHHbIE COOBITHS.

N3 onpenenenus HemocpeAcTBeHHO cieayer, uto AB = BA. ChopaBemiuBbl Takke
COYeTaTeNbHbIN U AUCTPUOYTHBHBIN 3aK0HBI. OHaKo AA = A (a He A).

['OBOpSAT, UTO COBOKYMHOCTH COOBITHUN 0Opa3zyeT MOJIHYIO TPYIIY COOBITHH JJIsi JTaHHOTO
WCIIBITAHUS, €CTTU €r0 PE3yIbTaTOM 00s3aTEIbHO CTAHOBUTCS XOTs ObI OJTHO U3 HHX.

PaccmMoTpyM mONHYIO TPYIIy MOMApHO HECOBMECTUMBIX COOBITHH A, Ay, ..., An,
CBSI3aHHYIO C HEKOTOPbIM HCHbITaHHEM. [IpeAmonoxuM, dYTO B 3TOM  HCIBITAHUU
OCYILECTBIICHHE Kaxkaoro u3 cobwrtuii Al, (I = 1, 2, ..., K) paBHOBO3MOXKHO, T. €. YCJIOBHUS
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WCTIBITAaHHUSI HE CO3JAI0T MPEUMYIIECTB B MOSBICHUH KAKOTO-JINOO COOBITHS MEpen ApYTHMHU
BO3MOHBIMHU.

CoOwitust Az, Ay, ..., An, oOpa3yioliyde NOJHYIO TPYIIY MOMAPHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITUH, HA3bIBAIOT JIEMEHTAPHBIMU COOBITUAMU ().

CoObiTHe A Ha3bIBaeTCs OJArONPUSATCTBYIONIMM COOBITHIO B, eciiu HacTyIieHre coObIThs A
BJICUET 3a COOOU HACTyIIeHHue coObITHS B.

Knaccuueckoe ompenenenue BeposiTHOCTH. BepostHocTbio P(A) coObiTuss A Ha3bIBaeTcs
OTHOIIIEHHE M/N YucIia 3JIEMEHTapHBIX COOBITHI, OJarOMPUATCTBYIOIINX COOBITHIO A, K YHCITY
BCEX DJIEMEHTApHBIX COOBITHH, T.€.

P(A) =m/n.
CBOICTBA BEPOSITHOCTU COBBITUA:

1. BeposiTHOCTB J0OCTOBEpHOTO COOBITUS paBHA 1. JIeMCTBUTENBHO, TOCTOBEPHOMY COOBITHIO
JOJKHBI OJIarONPUSATCTBOBATEH BCE N 3JIEMEHTAPHBIX COOBITUH, T.€. M = N U, CIe0BaTEIbHO,
P(Q)=m/n=n/n=1.

2. BeposiTHOCTD HEBO3MOXKHOTO cOOBITHS paBHa 0. B caMoMm sierne, HEBO3MOKHOMY COOBITHIO
HE MOKET OJIaroNpUSTCTBOBATh HU OJHO U3 dJIEMEHTApHBIX COOBITUH, T.e. M = 0, oTkyna: P(0)
=m/n=0/n=0.

3. BeposdaTHOCTh CllydallHOTO COOBITUSI €CTh TMOJIOKUTEIHLHOE YHCIIO, 3aKIIOUEHHOE MEXIY
HyJIeM U enuHunel. JleiCTBUTEeNbHO, CIIy4aitHOMY COOBITHIO OJIaronpuUsTCTBYET JIHIIb YacTh
U3 00Iero uucia 3JeMeHTapHbIX coObiThii. [loaToMy B 3TOM citywae 0<m<n u, 3HAYUT,
0<m/n<1. CnenoBatensro, 0<P(A)<Il. T.o., BEpOSITHOCTH JHOOOTO0 COOBITHS YIOBICTBOPSET
nBoiiHOMY HepaBeHCTBY: 0 < P(A) <.

3ameuanue. 13 onpeneneHust BEpOSATHOCTH CIAEAYET, UTO dJIEMEHTAPHbBIE COOBITHS SIBIISIFOTCS
PaBHOBEPOSATHBIMH, T. €. 00JIaJAl0T OAHON U TOU e BEPOSTHOCTHIO.

CoObITHS, BEPOSITHOCTH KOTOPBIX OYEHBb Majibl (OJM3KHU K HYJIIO) WJIM OYEHb BEITUKU
(6MM3KM K eIUHUIE), HA3BIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOKHBIMU HIIU
MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMH.

CTATUCTUYECKOE OITPEAEJIEHUE BEPOATHOCTU COBBITUA U YCIIOBUSA

EI'O IPUMEHUMOCTU. I[TPUMEP.

CTaTuCTUYECKON BEPOATHOCTHIO COOBITUSI A Ha3bIBA€TCS OTHOCUTEIBHAS YacTOTa (4acTOCTh)
MIOSIBJICHUSI 3TOTO COOBITHS B N TPOU3BEACHHBIX UCTIBITAHUSX, T.€.

RAO—e>—"

Ine P(A) - craructiueckas Bep-b coObITHst A; W(A) - OTHOCHTEIBHAS YacTOTa (4aCTOCTD)
COOBITHS A; M - YUCIIO UCIBITAaHUN, B KOTOPBIX TOSBHIIOCH COOBITHE A; n - oO0Iee YHuciIo
WCTIBITAaHUU.

B otnnume ot «MatemaTuyeckon» BeposTHOCTH P(A), paccmMaTpuBaemoil B KIaCCHYECKOM
omnpeneNeHnr, craructuueckas Bep-Tb P (A)  gpisercs XapaKTEPUCTHKOM  OIBITHOM,
skcriepuMeHTanbHOM. Ecnu P(A) ectb gonst ciydaeB, OJaronmpHsTCTBYIOIIUX COOBITHIO A,
KOTOpasi ONPEIENAETCS HEMOCPEACTBEHHO, 0e3 Kakux-mbo ucnbiranuid, To P (A) ects mons
Tex DakTrdecKku MpON3BeIEHHBIX UCTTBITAHUN, B KOTOPHIX COOBITHE A MOSBUIIOCH.

Cratuctudeckoe onpeeseHue BEP-TH, KaK U MOHATHS U METO/bl TEOPUU BEPO-TEH B LIEJIOM,
MPUMEHUMBI HE K JIFOOBIM COOBITUSM C HEONpPENEICHHBIM HCXOJ0M, KOTOPbIE B KUTEHCKON
MPAKTUKE CYMTAIOTCS CIy4yalHbIMH, a TOJBKO K TEM U3 HHX, KOTOpble 00JagaroT
OIpE/IEIEHHBIMU CBOMCTBAMHM.

1) PaccmarpuBaembie cOOBITHS 11.0. MCXOIAaMU TOJIBKO T€X HCHIBITAHUN, KOTOpBIE M.0.
BOCIIPOM3BE/ICHBI HEOTPAHUUEHHOE YMCIIO Pa3 IPU OAHOM U TOM e KOMIUIEKCE YCIOBUM.
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2) CoObITHSI MTOJDKHBI 00aaTh TaK Ha3bIBAEMOW CTATUCTHUYECKOW YCTOWYUBOCTBIO, WIIH
YCTOMYUBOCTBHIO OTHOCUTEIBHBIX YaCTOT. JTO 03HAYAET, YTO B PA3JIMUHBIX CEPUSIX UCIIBITAHUM
OTHOCHUTEJIbHAS 4acTOTa (4aCTOCTh) COOBITHS M3MEHSETCS HE3HAYUTEIbHO (TEeM MEHbIIE, YeM
OOJIBIIIE YHCIIO HMCIBITAHMI), KOJIEOJIACh OKOJO IMOCTOSHHOTO umcia. OKa3aaoch, YTO ITHUM
MTOCTOSTHHBIM YHCJIOM SIBJISICTCS BEPOSTHOCTH COOBITHA. DaKT MPUOIMKEHHUS OTHOCHUTEILHOMN
YaCTOTHI, MJIH 9ACTOCTH, COOBITHSI K €ro Bep-TH IPH | YHCIA HCIBITAHUH, CBOISIIMXCS K
CXeMe CJy4daeB, TOJATBEPKIAE€TCS MHOTOYUCICHHBIMH MAaCCOBBIMH  JKCIIEPUMEHTAMH,
MIPOBOJMMBIMH Pa3HBIMU JIMIIAMH CO BPEMEH BOZHUKHOBEHUSI TEOPUU BEP-TEil.

3) UYucrmo WCHBITaHWM, B pe3yJlbTaTe KOTOPBIX IMOSBIACTCS COOBITHE A, TOJDKHO OBITH
JOCTaTOYHO BEJIUKO, MOO TOJBKO B 3TOM CIlydya€ MOXHO CUMUTaTh Bep-Th coObITHA P(A)
NpUOIMKEHHO PABHOW €€ OTHOCUTENBHOW YacToTe. Pe3roMupys, MOKHO CKa3zaTbh, YTO TEOPUs
Bep-Tel M3ydaeT JHUIIb TaKhe COOBITHUS, B OTHOIICHHH KOTOPBIX MMEET CMBICI HE TOJIBKO
yTBepkAeHHE 00 WX CIy4yalHOCTH, HO MU BO3MOXHa OOBEKTHBHAsI OLIEHKA OTHOCHUTEIbHOU
YacCTOTHI UX MOSIBNICHUA. Tak, yTBEp:KJI€HHUE, YTO IIPHU BHITIOJHEHUH ONPEIECICHHOTO KOMILIEKCa
YCIIOBHM S BEPOSTHOCTH COOBITHS = p, O3HAYAaeT HE TOJBKO CIYyYalHOCTHh COOBITHS A, HO U
OTpeIeTICHHYIO, IOCTATOYHO OJU3KYIO K P, JOJIO MOSBICHUN COOBITHS A TIpH OOJBIIOM YHCIIE
WCIIBITAHUI; a 3HAYUT, BEIPAXKAET ONMPEICICHHYI0 OOBEKTUBHYIO (XOTSI M CBOCOOpPA3HYI0) CBA3b
MEXAYy KOMIUIEKCOM YCIIOBUHM S U coObITHEM A (HE 3aBHUCSILYIO OT CYOBEKTUBHBIX CYXKJIEHUN
0 HAJIMYUHU 3TOHM CBSI3U TOT'O WJIM MHOTO JnIa). M make mpocTo CyIeCTBOBAHUE BEPOSTHOCTH P
(korma camMoO 3HAYEHHE P HEM3BECTHO) COXPAHSIET KAYECTBEHHO CYTh ATOTO YTBEPXKICHHS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mpoBepUTh, YTO CBOMCTBA BEP-TH, BHITECKAIOIIME M3 KJIACCUUYECKOTO OIpEeTICHHUS,
COXPAHSIOTCS U NMPU CTATUCTUUECKOM OIPE/ICICHUU BEPOSITHOCTH.
3ameuanue: 1) CraTtuctuueckas Bep-b MOXET OBITh HaIeHa TOJBKO IOCJE TPOBEACHUS
OTBITOB, a ISl KJIACCHYECKOW BEPOSITHOCTH OIBITHI HE HYXHBI. 2) Cratuctudeckas Bep-Thb
MOJTy4aeTCsl Pa3lIMYHON /IS PasHBIX CEPHil OIMBITOB, OJHAKO MPH JOCTATOYHO OOJBIIOM
KOJIMYECTBE OIBITOB MPAKTUYECKH JOCTOBEPHO, UTO CTATUCTUYECKass BEp-Th OYAET CKOJIb
YTOAHO Majo OTJIMYATCS OT KJIACCUYECKOM Bep-TH (YCTOMYMBOCTh CTATUCTHUECKON BEP-TH).
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N3menenust B padouyeid mnporpaMmme y4e0OHOM JUCHMIIIMHBI
1.0l MATEMATHUKA: AJITEBPA, HAYAJIA MATEMATUHYECKOI'O AHAJIMN3A,
IF'EOMETPUSA
cnennaabHocT 40.02.01 «I[IpaBo u opraHu3anus coUAILHOTO o0ecneyeHus»
B pabouyto nporpammy yuebnoit mucturumnsl [1J[.01 MATEMATUKA: AJITEBPA,
HAYAJIA MATEMATUYECKOI'O AHAJIM3A, TEOMETPUS BHocATCS clenyromme

N3MEHEHNA:
OcHOBaHUS BHECEHUS Paznen PII/I, B koTOpBIU ConeprkaHnre BHOCUMBIX
JIOMOJTHEHWI 1 U3MEHEHUN BHOCSITCSI I3MEHEHUSA JIOTIOJIHEHUM, N3MECHCHHU I

[Tpepnoxenne pabotogaTens

Hpe,Z[J'IOXCGHI/Ie COCTAaBUTCIIA

MIPOTPAMMBI
[IpnobpereHre HOBOM I1.5 IlepeueHr OCHOBHOU U OO6HOBIIEHUE CITUCKA
JTUTEPaTypbl, OOHOBIICHUE JIOTIOTHUTENFHON yueOHOM JUTEPATYPHI
nepeuns qutepatypsl ObC JUTEPATYPhI, HEOOXOTUMOMN

JUISl OCBOCHHMS JUCIUIIITMHBI

Iy
/1%

CocTaBuTels: < ( y / B.P. Enatonnena

YTBepxcneHa Ha 3aCcCIdaHHnu HpeHMeTHO'HHKHOBOﬁ KOMHUCCHU (I)I/ISI/IKO'MaTeMaTI/ILIeCKI/IX

JUCIHUIIIMH U CIEeNHUAIBHBIX TUCHUIUINH CHENUaTbHOCTH «KOMIIBIOTEPHBIE CETU» MPOTOKOI
Ne 10 ot «19» mas 2022 1.

[Ipeacenarens npeaAMeTHO-IIMKIOBOM KOMUCCUU

f’ :Zi’ M.C. byuryes

«19» mas 2022 r.
Havansauk YMO ¢unuana f 1/ A.C. JleMueHko
«20» mas 2022 r.
3aBeaytromas 6nbmuoTexon rmana = | M.B. ®ydanbko

o ) «20» masg 2022 t.

Hauansaux MBL] (mporpaMMHo-nH(pOpMaIIMOHHOE e / ]
oOecrieueHre 06pa3zoBaTENLHON IPOTPaAMMBbI) Lt B.A. Tkauenko
«20» mas 2022 r.
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PELIEH3UA
Ha pabodyro nmporpamMmy y4eOHOM TUCITUTLITIHEL
I1.01 Maremaruka: anrebpa, Hayaia MAaTEMaTHYECKOTO aHATH3a, TEOMETPHUS
s cnenuansHOCTH 40.02.01 TIpaBo u opranu3aiis CoOMaIbHOr0 obecneueH s

Pabouas nmporpamma yuebnoi mucuurmuimasl [1/1.01 «Martemartuka: anrebpa,
Hauajla MaTeMaTH4ecKoro aHaliu3a, TreoMeTpus» coorBeTcTByeT OI'OC
CIIEITUANTBHOCTH cpenHero rpodeccuonanbHoro obpaszopanus 40.02.01 IIpaBo u
OpraHM3alUsi  COLMAJbHOrO  oOecreueHus,  YTBEPKACHHOIO  IIPHKa30M
MunuctepcTBa obpazoBanus u Hayku Poccuiickoit ®epepammu ot «12» Mas
2014 r. Ne 508, 3apeructpupoBan B Munucrepcrse octunuu 29.07.2014 r. (per.
Ne 33324).

B pabouyio mnporpammy y4ueOHOW IUCLUIUIMHBEI BKIIOUEHBI pPa3Jelbl
«I[Tacmopt pabodyeld mnporpaMMbel yueOHOH HUCHHILIMHBEDY, «CTpyKTypa H
comepkaHue y4eOHOM  muUCHMIUIMHBDY, «OOpa3oBaTelbHBIE  TEXHOJIOTHHY,
«YcnoBus peanM3alMd  IporpaMMbl  ydeOHOM  OMCLMIUIMHED, «IlepedeHb
OCHOBHBIX M JOINOJHHTEIBHBIX HH(MOPMAIIMOHHBIX HCTOYHUKOB, HEOOXOIUMBIX
IUIS OCBOEHHS IMCLHUIUIMHED), «MeTo[uuecKue peKOMEeHIAIlul 00yJaroluMcs 10
OCBOEHMIO JUCIHILTHHED, «OIIeHOYHBIe CPeICTBA [JIsi KOHTPOIIs YCIIEBAEMOCTH» K
«JononHuTenpHOE OOECeYeHHE QUCLTUILITAHED).

Crpykrypa u cojepykaHHe paboueil NporpaMMBl COOTBETCTBYIOT LM
obpazosatensHoii mporpammel CIIO mo cnenumansHoctd 40.02.01 IlpaBo u
opraHusalMs CcouMansHOro obecrmeyeHus M OyAylned NpodecCHOHaNTbHON
JesTeIBHOCTH CTyACHTA.

O6wemM paboueli mporpaMMbl  y4eOHOM  JAMCLUIUIMHBI — [TOJTHOCTBIO
COOTBETICTBYeT y4eGHOMY IUIaHy NOATOTOBKM IIO [JaHHOM crenuansHOCTH. B
porpamMe 4eTko chOpMyITUpPOBAaHEI Lelr ODyYeHHs, 8 TaKkKe MPOrHO3HPYEMBbIE
pe3yJibTaThl 00y4eHHs 10 AUCLHIIIHHE.

Ha ocHOBaHMH IPOBENCHHOM 3KCIIEPTH3a MOXKHO CHEJaTh 3aKIII09EHHUE, YTO
pabogas mporpamma yuebHod nucuurumaee! 111,01 Matemaruka: anredpa, Hadana
MaTeMaTHYeCKOro aHamusa, reomeTpust o cneruansHocTd 40.02.01 IlpaBo u
OpraHH3allis COLMATBHOrO 06eCIIeYeHHs COOTBETCTBYET TpeOOBaHMAM CTaH/1apTa,
mpobecCHOHATBHEIM TpeGOBAHMSM, @ TAKKe COBPDEMEHHBIM TPeOOBAaHMAM DhIHKE

TpyZa.

PenenseHr:

Hupexrop MBOY COIL Ne 16
umeHnu ['epos Poccun reapiuu
maiiopa C.I'. Tapanna

r. CnapsaHck-Ha-Kybanu

« » 20 r. T.B. 'opoauuyas




PEITEH3UA
Ha pabodyio nmporpaMmy IO JUCLHUIITHHE
I1]1.01 MaTemaruka: anredpa, Hadala MaTeMaTHYECKOTO aHalu3a, TEOMETPHA
nist criermansHocte 40.02.01 TTpaBo 1 opranu3anyst CONMATBHOTO 00eCeUeHuUs

Pa6ouas  mporpamma  [IJ1.01 =~ Maremaruka:  anrebpa,  Hadvana
MaTeMaTHYecKOro aHaiu3a, reomeTpusi paspaborana na ocHose ®I'OC CIIO mo
cnenmansaoct 40.02.01 TlpaBo ¥ opraHu3ammsi COLHAIBHOIO O0ECleyYeHus,
YTBEPKIEHHOro NpHhka3oM MuHucTepcTBa 00pa3soBaHus W Hayku PocCHHCKOH
®epepanuu oT «12» mas 2014 1. Ne 508, 3apermcrpupoBaH B MWHHCTEpPCTBE
IOctumu Poccuiickoit ®@enepamuu ot 29 wmions 2014 roga (per. Ne 33324)
y4ebHOMY IUIaHy CIeNHaabHOCTH U pabodel mporpamme AUCIUILIHHEL.

B nporpamMMe UMEIOTCs yKa3aHUS O 3HaHHMAX, YMEHHUIX, HaBbIKaX, KOTOPhIMH
IOIDKHBEI OBJAJETh CTYJAEHTH B IIPOLIECCe M3YUeHUs JUCIMILIMHBL «MareMaTuka:
anrebpa, HaYaga MaTeMaTHIECKOr0 aHalli3a, TEOMETPHUSY.

Crneum¢pukoil mpemiaraeModi  y4eOHOM  mporpaMmbl — sBJIAETCA €€
OPHEHTHPOBAHHOCTh HE TOJBKO Ha (OPMHUPOBAHHE Y CTY[EHTOB CIIEKTpa 0a30BbIX
TIOHATHIA B XOJE€ ayIUTOPHEIX 3aHATHH, HO M HAa OpraHM3al{I0 aKTHBHOIO HX
BKJIIOUCHMsS] B Pa3HOOOpa3Hble BHIBI CaMOCTOSTENBHON y4eOHO-TI03HABATEIbHOM
JIEeSATETBEHOCTH.

TemaTuka pas3menoB OTBe4aeT YPOBHIO IIOArOTOBKH  CTyZAEHTa 10
IWCHUIUIAHE ¢ ydeToM croenuduku ydeGHOro 3aBeleHHs. banmaHc BpeMeHH,
BBLIEJISIEMBIHM Ha OCBOEHHE YIeGHOro MaTepuala pacipeieneH Mex1y ay AMTOPHOH,
WHAMBHIyalIbHOM ¥ CaMOCTOSITeNIbHOM paboTol 00yyaromerocs.

3axmrouenue: Pabouas mporpamma I1.01 MaremaTtuka: anrebpa, Hadana
MaTeMaTU4YeCKOro aHajii3a, IeOMEeTpHS COOTBETCTBYET COBPEMEHHOMY YPOBHIO
pasBuTHs Hayku u DerepalbHOMy TOCYAApCTBEHHOMY CTaHIAapTy K YPOBHIO
[IONTOTOBKH BBHIMYCKHUKOB 1o crenuansHocTd 40.02.01 IlpaBo U opraHu3anus
COIIHAIBHOIO O0ECIIeYeHHS.

PaGouas mporpamma aucummuieel [1]1.01 Matemaruka: anrebpa, Havana
MaTeMaTH4YeCKOro aHalli3a, NeOMeTpHUsl COCTaBlieHa I'PaMOTHO, C Y4YETOM BCEX
TpeboBaHuit W MOXeT OBITh pPEeKOMEH/OBaHA MJI1 MCIIONB30BaHHSI B y4eOHOM
nporiecce B bunuare ®IBOY BO «Kybauckui rocy1apCTBEHHBIH YHHBEPCHTET?
B I. Cnassincke-Ha-Kybanu.

PenenseHt:

3apemyromiuii kKaheapor HCTOPUU

M METOIMKH €€ MpernoaaBaHus,

KaH|1aT UCTOPHUECKUX HaYK,

IIOLIEHT, YYEHBIH CEeKpeTaph yYE€HOI'O COBETa
¢umuana PIT'BOY BO

«Ky6anckuii rocy1apCTBEHHBIH YHHBEPCUTET?

B I. CnaBsHcke-Ha-Kybanu
« » 20 T 47/ A.H. Pa6ukos



