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1.TIACIIOPT ITPOT'PAMMGBI YUEBHOM JIUCLIMITJIVHBI
b/1.04 Matemaruka: anre6pa, Hauana MaTEMaTUYECKOTO aHAJIN3a, TEOMETPUS

1.1. O6s1acTh NpUMeHeHHUs Y4€OHOM MPOrpaMMbl

PaGouass mporpamma yueOHOW OuCUMIUIMHBI Maremaruka:  aireOpa, Hadana
MaTEeMaTHYE€CKOTO aHaJIn3a, TEOMETPHUsl SIBISETCS YaCTbI0 OCHOBHOM MpodeccuoHanbHON
oOpasoBaTesibHOM mporpamMmoil B cooTBeTcTBUM ¢ DenepaibHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTaHAAPTOM cpeaHero (mojsHOro) oobmero oOpa3oBaHus U
®enepaibHBIM TOCYJApCTBEHHBIM 0Opa3oBaTenbHbIM cTanaapToM (manee ®I'OC) no
CIIEHUANIBHOCTU  cpelHero mnpodeccruoHanbHoro obpazoBanus (manee CIIO) mns
crienranbHOCTH 35.02.12 CanoBo-niapkoBoe U JaHAIIaGTHOE CTPOUTEIBCTBO.

1.2. MecTto AUCHUIIMHBI B CTPYKTYPE NMporpamMmMmbl MOATOTOBKH CIICIIUAJTUCTOB
CpeaAHero 3B€Ha

VYueOnass aucuuminHa «Marematuka: anrebpa M Hadala MaTeMaTHYECKOTrO
aHalIM3a; TeOMETPHUs» U3Yy4daeTcs B oOIIeoOpa3oBaTEILHOM IMKIIE, Ha 0a3e OCHOBHOTO
ob1rero o6pa3oBaHuUs.

JI7i1 OCBOCHHUSI TUCIUIUIMHBI CTYACHTHI UCIOJIB3YIOT 3HAHUS, YMEHUS M HaBBIKH,
c(hopMHpPOBAHHBIC HA ATATC OCBOCHUS MPOTPAMMEI TI0 MAaTEMATUKE OCHOBHOMW TITKOJIHI.

N3ydeHne IUCIUIUIMHBI TpeABapsieT CICIYIONINEe TUCIUIUIMHBL: «DJIEMEHTHI
BBICIICH MaTeMaTUKn», «CTaTUCTHKAY, « IKOHOMHUKA OpraHU3alun».

1.3. llesin 1 3a1a4M JUCHUILINHBI — TPeOOBAHUA K Pe3yIbTATaM OCBOCHUS
AUCHUTITHHBI

Conmepxanue mnporpamMmbl «Marematuka: anreOpa M Haydajga MaTeMaTHYeCKOTo
aHaJIM3a; TeOMETPHUsS» HAMpPaBICHO HA JOCTWIKECHUE CIICTYIOIICH 1eau: (OPMUPOBAHKE Y
0Oy4JaroIUXCs MaTeMaTUYeCKOM KOMIETEHTHOCTH Ha YPOBHE JIOCTATOYHOM JIJIst
oOecrieyeHus] KU3HEACATEIILHOCTH B COBPEMEHHOM MHpE, YCIEIIHOTO OBJIAJICHUS
3HAHUSMH CMEKHBIX JUCIUIUINH, 00ECTICYCHHS] HHTEIUICKTYallbHOTO Pa3BUTHSI.

3anaun:

- GopmMupOBaTH MPEACTABICHUS O MaTEMaTHKE KaK YHMBEPCAIbHOM S3bIKE HAYKH,
CpEeIICTBE MOJICTTUPOBAHMSI SIBJICHUI U TTPOLIECCOB, 00 MAESIX U METOJIaX MaTEeMAaTHKH;

- pa3BUBaTh JIOTHYECKOEC  MBIIUICHHE, MPOCTPAHCTBEHHOE  BOOOpaKEHUE,
AITOPUTMUYCCKYIO KYJIBTYPY, KPUTHUYHOCTh MBIIICHUS Ha YPOBHE, HEOOXOJIUMOM JIJIsi
Oynyiiei mpodecCHOHAIBHON JEATeIbHOCTH, a TaK)Ke MOCICAYIOMIETro 00yIeHUS;

- (hopMHpOBATH MATEMATHUECKHE 3HAHUS U YMEHHUS, HEOOXOIMMbIE B TTOBCEIHEBHOM
JKU3HU JUISI W3YYCHUS €CTECTBEHHO-HAYYHBIX JUCIUIUIMH Ha 0a30BOM YypOBHE, IS
NOJy4YeHHsT 00pa30BaHUsI B OONACTAX, HE TPeOYIOUIMX YriyOJIeHHON MaTeMaTudecKou
MOJITOTOBKH,

- BOCIIMTATh CPEJICTBAMUA MAaTEMATHKHU KYJIbTYPYy JTMUYHOCTH, TOHUMAHUE 3HAYMMOCTH
MaTEeMaTUKU I HAYYHO-TEXHHMYECKOro Mporpecca, OTHOIICHHWE K MaTeMaTHKE KakK K
4acTH OOIIEUYETIOBEUECKONH KYJIbTYpPhl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MAaTE€MaTHUKH, SBOJIIOLUEN MAaTEMATUYECKUX UIEH.

OcBocHHUe cojepxkaHUsl Y4eOHON uCIUIUIMHBI «MareMaTuka: ajredpa, Hadvaja
MaTEMaTHYECKOTO aHan3a, TEeOMETpHs» O0ECIeunBaeT JOCTHKEHHE CTYyJIECHTaAaMHU
CJIEIYIOIINX PE3YJIbTATOB:

JIUYHOCMHBIX



- c¢(hOopMHPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M OOIIECTBEHHOM MPAaKTUKKH, OCHOBAHHOTO HA IUAJIOTE KYJIBTYp, a TAaKKe
pasnuyHbIX  (QopM  OOIIECTBEHHOTO CO3HAHUS, OCO3HAHWE CBOETO MecCTa B
MOJIMKYJIBTYPHOM MUDE;

- c(hopMHUPOBAHHOCTH OCHOB CaMOPA3BUTHUSI M CAMOBOCIIUTAHHS B COOTBETCTBUU C
00111eueTOBEYeCKUMH [IEHHOCTSIMU M HJIeaJlaMH TPakIaHCKOTO 00IIecTBa; TOTOBHOCTh U
CIOCOOHOCTB K CAaMOCTOSITEIbHOM, TBOPUYECKOU U OTBETCTBEHHOU 1€ TEIHLHOCTH;

- TOJICPAHTHOE CO3HAHUE W TIOBEICHUE B MOJUKYJIHTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTh BECTH AWAJIOT C APYTUMH JIFOAbMH, JOCTUTATh B HEM B3aMMOIIOHUMAHMS,
HaXOJIUTh OOIIHE IEJIU U COTPYIHUYATD JIJISl UX JTIOCTUKEHUS,

- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHHUKAMH, JETbMH MJIAIIIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTeIbHOMN, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIe0BATEBCKOM,
MPOEKTHOM M APYTUX BUAAX JIECATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MPOTSHKCHUM BCEH JKHM3HHU; CO3HATEIIPHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK yCJIOBHIO YCTICITHOM MPpo(eCCHOHATLHON U 00IIeCTBEHHOM eI TEIPHOCTH;

Mema npeoMemHulX.

- YMEHHE CaMOCTOATEIIBHO OMNPEACISTh LENU ACSITEIBbHOCTH M COCTaBIATH IUJIAHBI
JEeATEIBHOCTH; CaMOCTOATEIBHO OCYIIECTBIISTh, KOHTPOJHMPOBATh M KOPPEKTUPOBATH
JEeATEILHOCTD; UCIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JJISI IOCTUXKEHUS TTOCTABJICHHBIX
1ejaell W peanu3aliu ITUTAHOB JICITENIBHOCTH, BBIOUpATh YCIEHIHBIE CTPATETUU B
Pa3IMYHBIX CUTYAITUSX;

- YMEHHE MPOAYKTHBHO OOIIATHCSI W B3aUMOJICHCTBOBATH B TPOIIECCE COBMECTHOM
JESATeTbHOCTH, YYUTHIBATh MO3UIMU JPYTUX YYACTHUKOB ACSATEIBHOCTH, d(P(HEKTUBHO
paspeniatb KOH(QJIUKTHI;

- BJIaJICHHWEC HaBBIKAMH IT03HABATEIBHOM, yUeOHO-MCCIIEIOBATEIBCKON M MPOSKTHOM
NEATeTLHOCTH, HaBbIKAMH pa3pelnieHus mpoOjieM; CIOCOOHOCTh MW TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3ajad, MPUMEHECHHIO
Pa3IMYHBIX METO/IOB MTO3HAHUS,

- TOTOBHOCTh M CITOCOOHOCTH K CaMOCTOSITEIIbHOW MH(OPMAIMOHHO-TI0O3HABATEIIHHOM
NEATeTbHOCTH, BIIAJICHUE HaBbIKAMH TIOJYYEHUs HEOOXoauMou wuHbopMaluu U3
CJIOBapeil pa3HbIX TUIIOB, YMEHHME OPUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHKAX
nH(popMaIK, KPUTHICCKHA OLICHUBATh U HHTEPIPETHPOBATh MH(OPMAIIHIO, TIOJTYIaeMYFO
13 Pa3JIUYHbIX UICTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JJOTUYHO U TOYHO U3JIaraTh CBOIO
TOYKY 3pEHUs, UCTI0JIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

- BIIQJICHUE HABBIKAMHU TO3HABATEIBHON pedIIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JIEWCTBUIM W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHWM, TPAHUI] CBOETO
3HaHUS U He3HAHUs, HOBBIX MO3HABATENbHBIX 3aJ71a4 M CPEJICTB IJIs UX JOCTIKCHHS

nPeoOMemHubIX:

- c(hopMHPOBAHHOCTH MPEACTABICHUNA O MAaTeMaTHKE KaK YacTH MUPOBOW KYJIBTYPHI U
MeCcTe MaTEeMaTHUKH B COBPEMEHHOM LMBWIM3AlMM, O CIOCO0ax OMHCaHUsA Ha
MaTEeMaTHUYECKOM SI3bIKE SIBJIEHUI PeasibHOTO MUPA;

- ¢(OpMHUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATHUECKUX TOHATUAX KaK O BaXKHEHIIIMX
MaTeMaTHYEeCKUX MOJICIIAX, MO3BOJSIONMIMX OMUCHIBATh U M3y4daTh pa3HbIC MPOIECCH U
SIBJICHUS; TIOHMMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO TMOCTPOCHHS MaTeMaTHYECKUX
TEOPUL;



- BJIAJCHUE METOJAMHU JI0KA3aTEIbCTB U aJrOPUTMOB PELICHHUs, YMEHUE UX IPUMEHSITD,
IIPOBOJUTH T0KA3aTEIbHBIC PACCYXKICHUSA B XOJ€ pELICHUs 3a/a4;

- BJIAJICHHE CTAHJAPTHBIMU IIPUEMAaMM PELICHUs PAlOHAIBHBIX U HPPALUOHAIBbHBIX,
IIOKA3aTENbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HX
CUCTEM;

- HCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCJE I IIOMCKA IIYTU
pELICHUS U WUIFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;

- C(OPMHUPOBAHHOCTh IPEJCTABICHUNH 00 OCHOBHBIX MOHSATHUAX, HAEIX U METOAAX
MaTeMaTUYECKOT0 aHaJIn3a;

- BJIAQJICHUE OCHOBHBIMH IOHSTUSMH O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- c(OpMHPOBAHHOCTh YMEHHUS PACO3HABATh HA YepTekax, MOJEISIX U B PEalbHOM MHpe
reoMeTpudeckue GUrypsl; -

- IPUMEHEHHUE HM3YYEHHBIX CBOMCTB T€OMETpHUeCKHX (puryp u ¢opmyn Ajisd peuieHus
IF€OMETPUYECKUX 3a7a4 U 3a7a4 C IPAKTUYCCKUM COIAEPIKAHUEM;

- c(opMHUPOBAHHOCTb MpPEJCTABIEHUH O IMpoleccax U SBICHUAX, HMEIOUINX
BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpE, 00
OCHOBHBIX MOHATHAX JIEMEHTAPHON TEOPUU BEPOSATHOCTEM;

- YMEHUN HAaXOJUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUIEHHUS COOBITHI B MPOCTEHUIINX
[IPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XaPAKTEPUCTUKH CIy4alHBIX BEJINYUH;

- BJAJCHUE HABBIKAMHU WCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMMm IIpU
peuieHuy 3a1ay.

1.4, TlepeyeHb MJIAHHPYEMBIX Pe3yJbTATOB O00y4YeHHs MO JAWCIHUIJINHE (MepeYyeHb
¢popmupyeMbIX KOMIIETEHLINIT)
He npenycmotpensl



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOW JUCIUILINHBI

2.1. O6beM yueOHOM JUCHUILIMHEI U BUIBI Y4eOHOUM paboT

Bun yueoHoii padoThl Bcero Cemectp
4acoB 1 2
YueOHas Harpy3ka (Bcero) 234 93 141
AynuTopHas Harpy3ka (Bcero) 156 60 96
B TOM YHCIIE!
JIEKIIMOHHBIE 3aHITHS 80 32 48
MIPAKTHICCKHUE 3aHATHS 76 28 48
CaMocTosTenpHas paboTa 78 31 47
CamocTosTenbpHast BHeAyAUTOPHAs pad0oTa B BUIE JOMAIIHHUX IPAKTHYESCKIX
3aJlaHuii, HanMcaHue pedeparo
IIpomeskyTOuHas aTTeCTALMS JK3aM. JK3aM.
2.2 CTpyKTypa IACLUIIINHBI
KosanyecTBO ayTHTOPHBIX YaCOB
CamocrosiTe/ib-
HaumeHnoBanue pasnesios u IpakTnueckue u
Bcero Teopernueckoe Has pabora
TeM JadopaTopHble
o0yuyeHnue CTY/IeHTa (4ac)
3aHATHSA
Paznen 1. AJITEBPA 14 4 6 4
Paznen 2. OCHOBBI
TPUTOHOMETPUH 18 6 6 6
Pazpen 3. ®YHKIIMU UX
CBOJCTBA Y TPAGUKH 30 12 8 10
Paznen 4. HAYAJIA
MATEMATHUYECKOI'O 29 10 8 11
AHAJIN3A
Paznen 5. YPABHEHUSA U
HEPABEHCTBA 26 8 8 10
Paznen 6. KOMBUHATOPHKA,
CTATUCTHKA U TEOPHSL 30 10 10 10
BEPOATHOCTEU
Pazgen 7. TEOMETPUA
87 30 30 27
Bceero no aucrunnune
234 80 76 78




2.3 TemaTnueckuil TUIaH U COAEP KaHNE yUEOHBIX 3aHATUI

HaumenoBanue Yposens
pase108 u Tem Copep:xanue yueOHOI0 MaTepHaJia, NpaKTH4YecKHe padoThl, 0Oo0nem oCBOe-
caMocTosATe1bHasi pabora 00y4YaromuXxcs. 4acoB st
Paznen 1. AJITEBPA 14
Tema 1.1. Copep:xanue yueOHOI0 MaTepHaJia 4
JeiicTBUTENBHBIC 1| Uenple u panMoHaJIbHBIC YUCIIA. 2 1
qucia 2| ApudmeTrndecknii KOpeHb HATYPAIHHON CTEIICHH. 2 1,2
IpakTHyecKkue 3aHATHS 6
1| CreneHb ¢ pallMOHANBHBIM U I€HCTBUTENBHBIM ITOKA3aTEIEM. 2
2| CBoiicTBa CTENIEHN C PalMOHAIBHBIM M JCHCTBUTEIIHHBIM 4 .
MOKAa3aTeJIeM.
CamocTosiTeIbHasi padoTa 00y4yalouXcs 4
Pemenne 3amad mo teme «JleiiCTBUTEIbLHBIC YHCIIAY
Paznen 2. OCHOBBI TPUTTOHOMETPUUN 18
Tema 2.1. Coaep:xanue yue0HOro MaTepuaja 4
Tpuronomerpudec | 1| Ompenenenue cuHyca, KOCHHYCA M TAHTEHCA YIIa. 2 1
Kue (hopMyJIbL. TpuroHoMerpuyeckue ToxaecTBa. POPMYIIBI CIOKCHHUS .
2 | CuHyc, KOCHHYC 1 TAaHTCHC IBOMHOTO YIJa U IMTOJOBUHHOTO yTIa. 5 1
DopMyJIbl IPUBEACHMUS.
IIpakTHYecKkne 3aHATHS I
1| CuHyc, KOCHHYC ¥ TaHT€HC JBOMHOrO yria. IIoNoBHHHOTO yria. 2
2 | ®opmybl npuBeaeHus. CymMMa U pa3HOCTh CUHYcOB. CyMMa 1 4
Pa3HOCTH KOCHHYCOB. 23
CamocrosiTenbHas paboTa 00y4aromuxcs I
Pemenne 3ana4 no teme «Tpuronomerpuyeckue Gopmybny
Tema 2.2. Copaep:xanue yueOHOI0 MaTepHaJia 2
Tpuronomerpuuec | 1 | IIpocTeiimue TPUrOHOMETPUYECKIE YPaBHEHUS 2 1,2
K1C ypaBHCHUA. IIpakTHyeckue 3aHATHSA 2
1 | Pemenne TpUrOHOMETPUYIECKHUX YPaBHEHUH 2
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 5 2,3
Pemrenue 3anau no reme «TpUroHOMETpUUECKHE YPABHEHUS»
Pazzen 3. ®VYHKIIMU UX CBOMCTBA U TPADUKH 30
Tema 3.1. Conep:xanue yueOHOro MaTepuaja 2
CreneHHas 1 | CreneHHas pyHKIHS, €€ CBOWCTBA U rpaduK. 2 1,2
Gyukuus. IIpakTHyeckue 3aHATHSA )
1 | UpparmoHansHbIe ypaBHEHHSL. .
CamocrosTebHasi padoTa o0yyarommuxcs 5
Perienue 3amau no teme «CreneHHas QyHKIHS
Tema 3.2. Coaep:xanue yueOHOro MaTepuaja 4
IToxazaTenbHas 1 I ITokazatenbHas QyHKLUsI, ee CBOMCTBA M TpaduK. 4 1,2
bynKIms. IpakTH4ecKkne 3aHATHS 2
1 | Iloka3zarensHble ypaBHeHus Iloka3aTenbHble HEPABEHCTBA. .
CamocrosiTe1bHasi padoTa 00y4aloHXCH 2
Pemmenue 3anau no teme «IlokazatenpHas QyHKIUSI»
Tema 3.3. Copep:xxanue yueOHOr0 MaTepHaJia 4
Jlorapudmuueckas | 1| Jlorapudmbl. CBoiicTBa Jorapu(hmMoB. 2 1,2
GyHKIHSL. 2 | Jlorapudmuueckasi QyHKIHs, ee CBOHCTBA U Tpaduk. 2 1
IIpakTHyeckne 3aHTHSA 4
1| JlorapudmMuueckre ypaBHEeHHUs] 1 HEPABEHCTBA. 2 .
CamocrosiTe1bHasi padoTa 00y4alOHXCH 2
Pemenue 3anau no teme «Jlorapupmudeckas QyHKuus»
Tema 3.4. Copep:xanue y4eOHOr0 MaTepHaJia 2
Tpuronomerpuuec | 1 I CBo¥iCTBa TPUTOHOMETPHUYECKHUX (DYHKIMH M UX TpadUKH. 4 1,2
ke QyHKuum. IpakTHYecKne 3aHATHS 5
1 | Pemenne 3anaq no reme «TpuroHoMeTpuuecKkue GyHKIHN. 23
CamocrosiTe1bHasi padoTa 00y4aloHXCH 4 '
Pemenue 3anau no teme «Tpuronomerpryeckue GpyHKIUN»
Paznen 4. HAYAJIA MATEMATUYECKOI'O AHAJIM3A 29




Tema 4.1. Copep:xanue y4eOHOr0 MaTepHaJa 2
ITocmemoBarensHOC | 1 | Crioco0ObI 3a1aHKs U CBOMCTBA YUCIIOBBIX IIOCIIEN0BATEILHOCTEN 2 1,2
TH. IIpakTHYecKue 3aHATHUS 2
1 | Beruucnenus 4ieHOB nocienoBaTeabHocTH. [Ipenen
MIOCJICI0BATEIFHOCTH. .
CamocrosTenpHas padoTa 00ydJaromuxcs 4
Pemenne 3anau no teme «IlocienoBaTeabHOCTH»
Tema 4.2. Copep:xanue yueOHOI0 MaTepHaJia 2
IIpousBoaHast u ee 1 | IpousBoaHast. ['eoMeTpudecKuii CMBICT MPOU3BOAHON 2 1,2
TCOMETPUICCKHIT IMpakTHyecKue 3aHATHS
CMBICIL. 1 | lpaBuna quddeperunpoBanus. [Ipon3BoHEIE HEKOTOPHIX 2
3JIEMEHTAPHBIX (PyHKIMI. .
CamocTosiTeIbHasi padoTa 00y4alouXCs 2
CocraButh Tabmuiy «[IpaBuina u popmynsl muddepeHIHPOBAHUI
Tema 4.3. Copep:xanue yueOHOI0 MaTepHaJia 4
[Iprumenenne 1 | Bo3pacranue u yObBaHHe (QYHKINH. 2 1,2
MPOU3BOJHOM K 2 | Okerpemymsl pyHKIuH. Hanbomnbiiee 1 HanMeHbIIee 3HaYCHUE 2 12
HCCJICIOBAHHUIO (hyHKIHM. '
GyHKIHH. IIpakTHyeckue 3aHATHS
1| Pemenne 3agaq o teme «IIpruMeHeHHe NPOU3BOIHOM K 2
WCCIEI0OBaHMIO (PYHKIIHIY.
CamocTosiTeJibHasi padoTa 00y4arouuxcst .
CocTaBUTh KOHCIEKT IO TeMe « [IpruMeHeHre mpon3BOHON K 2
MOCTPOEHHUIO rpaduka QyHKIUI»
Tema 4.4. Copep:xanue yueOHOr0 MaTepHaJia 2
IlepBooOpazHas u 1| IlepBooOpa3Hasi. [IpaBuna HaxoXaEHUs NEPBOOOPA3HOM 5 12
UHTETpai ¢$yHKIHH. '
IIpakTHYecKkue 3aHATHS
1 | IlpaBusa Hax0X/JIeHUs IEPBOOOPa3HON (HYHKIMN 2

CamocrosiTe1bHast padoTa 00y4alouuxcs
Pemenue 3ana4 no reme «llnonianb KpUBOJIMHENHON TPACLIUN

Pasnen 5. YPABHEHUA 1 HEPABEHCTBA

N
»

Tema 5.1.
YpaBHeHus u
CHCTEMBI
ypaBHEHUU

Conep:xanue yueOHOro MaTepuaja

1

PaHI/IOHaIII)HI)Ie, HUppalfuOHaJIbHBIC, TOKA3aTCJIbHbIC
1 TPUTOHOMETPUYCCKUEC YPABHCHUSA U CUCTCMBI

1,2

PaBHOCUIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM

1,2

AKTHYCCKHUC 3aHATHUSA

2
11
1

[Tpeobpa3oBaHue ypaBHEHUI.
OCHOBHBIE IPUEMBI PELICHHS ypaBHEHUI

2

Pewenue cucreM ypaBHEHUH.

CamocrosiTesibHasi padoTa 00y4arouuxcs
Pemmenue 3aau o teme «YpaBHEHHS U CHCTEMBI YpPaBHEHHUI»

Tema 5.2.
Hepagenctsa

Coaep:xanue yueOHOro MaTepuaja

1

Pa]_II/IOHaJ'ILHBIe, HppalrOHAJIbHBIC, TOKA3aTCIbHBIC U
TPUTOHOMETPHUICCKNEC HEPABCHCTBA

N B BN DN BN DN D

Hcnonp3oBanue cBOMCTB 1 rpadrkoB QYHKIHMIA IPH pEICHUH
ypaBHEHHI 1 HEPaBEHCTB

N

1,2

AKTHYCCKHE 3aHATUA

MCTO,H HWHTCPBAJIOB

NI—‘:

I/I306pa)KGHI/I€ Ha KOOp,Z[PIHaTHOﬁ IIJNIOCKOCTH MHOXXECTBa
peIIICHI/Iﬁ ypaBHCHI/Iﬁ 1 HCPABCHCTB C ABYMS IIEPEMEHHBIMU U UX
CUCTEM

CamocTosiTeJibHasi padoTa 00y4arouuXxcst
Pemienue 3amau mo teme «HepaBeHcTBaY

Pazznen 6. KOMBUMHATOPUKA, CTATUCTUKA 1 TEOPWS BEPOSITHOCTEM

Tema 6.1
KombunaTopuka.
Crarucruka.
Teopus
BEpPOSATHOCTEH

CopepxaHue yaeOHOro Marepuaa

1

[IpaBuna koMOMHATOPHKH. Pemenne KoMOMHATOPHBIX 3a/1a4.

1,2

2

PaSMeHIGHI/IS[, COYCTaHUA U NMICPECTAHOBKH.

1,2

3

Kiaccuueckoe onpenenenne BEpOATHOCTH, CBOMCTBA
BEpPOSITHOCTEHN

1,2

Teopema 0 cymMe BEpOSITHOCTEH.

1,2
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5| Brruncnenue BepostHocTel. IlpuknagHble 3a1aun.

1,2

IlpakTnueckue 3aHATHS

1| paBuia komOuHaTOpHKHU. PemeHre KOMOMHATOPHBIX 3a1a4.

2 Pa3MeIlIeHI/I$I, COYCTaHUsA 1 NMCPECTAHOBKH.

3| Kiaccuueckoe onpejenieHne BEpOsITHOCTH, CBOMCTBa
BEPOSITHOCTEH

IIpuknanHble 3aauu.

4| Teopema 0 CyMMe BepOATHOCTEH. BEIunciieHe BeposSTHOCTEH.

5| IlpexncraBieHne 9UCIOBBIX AaHHBIX. [IpuKiIagHbIe 3a0a4n.

CamocTosiTeIbHasi padoTa 00y4alouXCcs
Pewenue 3anau no teme «Teopus BepostHOcTE. [IpuknanHsie
3aJaum»

[y
o

Pazgen 7. TEOMETPUA

Tema 7.1.
IIpsimMble u
IUIOCKOCTH B
MIPOCTPAHCTBE

Coaep:xanue y4eOHOro MaTepuaJja

1 | MMapamrensHBIe IPAMBIE B TIpocTpaHcTBe. [lapasnensHere
TUIOCKOCTH.

2 | llepnenauKysipHBIE MIPSIMBIC B IPOCTPAHCTBE.

3 | INapamnensHble MpsAMBbIE, MEPICHANKYIISPHBIE K IIIOCKOCTH.
JByrpaHHslii yroa

IIpakTHyecKue 3aHATHUSA

1 | IMapannensHbIe NpsAMBIE B TpOCTpaHCTBE. [lapanensHbre
TUIOCKOCTH.

2 | IapamnenbHble MpsAMBbIE, NEPIICHANKYIISPHBIE K TNIOCKOCTH.
JIByrpanHslii yroJ.

CamocTosiTesibHasi padoTa o0y4arouuxcs
KoncmekT 1o TeMe «AKCHOMBI MPOCTPAHCTBEHHONW TCOMETPUIY

Tema 7.2.
MHororpaHHuKu.

Conep:xkanue yueOHOro MaTepuaja

1 | IloHsTHE MHOTOTpaHHUKA

1,2

2 | Ilpuzma

1,2

3 | [upamuga

1,2

HpaKTuquKne 3aAaHATHHA

1 | IInomaas MOBEpXHOCTH IPU3MBL.

2 | Pemenne 3amay mo teme «IIpusma. [Tupamumar.

3 | CummeTpusi B IPOCTPAHCTBE.

CamocrosTenbHas paboTa 00yJarommxCs
Perienue 3aau no teme «MHOTOTpaHHUKUY

o (vEsNv@N DN o B Es N (DN (o

Tema 7.3.
Koopaunate! u
BEKTODHI B
MPOCTPAHCTBE.

Conep:xanue yueOHOro MaTepuaja

IlonsTust BekTOpa. PaBeHCTBO BEKTOPOB.

1,2

CrosxeHue U BhIUMTaHUE BCKTOPOB.

1,2

PasnoxeHne BeKTOpa Mo TpeM HEKOMIUIAHAPHBIM BEKTOPAM .

1,2

ITpsiMoyronbHas cucTeMa KOOPAWHAT B POCTPAHCTBRE.

1,2

QBN

CBs13b MCXKY KOOpAUHATAMU BEKTOPOB U KOOPJAWHAT TOYCK.

1,2

HpaKTuqecmle 3AHATHHA

1 | Apudmernyeckue NeCTBHS C BEKTOPaMH

2 | Ipocreiinye 3aja4M B KOOpAXHATAX

3 | Yron mexay Bekropamu. CKalsspHOE IPOU3BEICHHE BEKTOPOB.

Brruuciaenne YTJI0B MEXKAY MPSAMBIMU U TINIOCKOCTAMU

N e N (N (NN (5

CamocrostenbHas paboTa 00yJaromuxcs
CocraBnenue rioccapus 1no reme «KoopauHaTsl U BEKTOPHI B
IPOCTPAHCTBEY

Tema 7.4.
Tema n
MOBEPXHOCTHU
BpaICHAS

Coaep:xanue yueOHOro MaTepuasa

1 | Uumuaap

1,2

2 | Konyc. Yceu€HHBIH KOHYC

1,2

3 | Cdepa. Ypasuenue chepsl. [lnomans chepst

1,2

IIpakTHyeckne 3aHITHSA

1 | Pemenue 3aJa4 I10 TCMBI «Tena BpalicHUA»

2 | Cohepa. Ypasuenue chepsl. [Inomans chepsr

CamocrosiTebHasi padoTa 00y4aloHXCH
Pemenue 3anau no teme «Tena BpameHus»

Tema 7.5. O0beMBI
TeNn

Coaep:xanue yueOHOro MaTepuaja

1 | O6BeM IPAMOYroIbHOro HapaUIeenuIe A i IPH3MbL

N[O O |INROINININIO

1,2
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2 | O6beM uTuHIpa 2 1,2
3 | OO6beM nupaMubl 2 1,2
4 | O0beM KOHYCa 2 1,2
IIpakTHYecKkue 3aHATHS 6

1 | Berunucnenue o0eMOB TeJl C TOMOLIBIO HHTETpasa 2

2 | OObeM HAKJIOHHOM PU3MBI 2 .
3 | OOBeM mapoBOTo CErMEHTa, IapOBOTO CJIOS, CEKTOPa 2
CamocrosiTe1bHasi padoTa 00y4aloHXCs 7

Pemmenne 3ama4d mo teme «OOBEMBI TE

BCEI'O 234
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2.4 CopepxaHue pa3iesioB y4eOHON AUCIIUTLIMHBI

2.4.1 3aHsaTHA TeKIIMOHHOTO TUIA

HaumeHnoBaHue Copaep:xanue pasjea ®opma
pa3nena TeKyIero
KOHTPOJIsI

Paznen. AJITEBPA Beenenue. MatemaTuka B Hayke, TEXHUKE, SKOHOMUKE, y, P’ KP
WHQOPMAMOHHBIX ~ TEXHOJIOTHSIX M IPaKTUYECKOU
nesrenbHocTd. llenu M 3agaun M3y4eHUS MaTeMaTUKU
npu ocBoenun mnpodeccuit CIIO u crnenmansHOCTEH
CIIO.

Lensle u panuoHanpHble 4Yucna. JleHCTBUTENbHbBIE
4Hcoa.

Kopan, cremenn m jorapudmel. KopHu HatypanbHOH
CTENEHM U3 4ncia W ux cBoicrBa. CremeHn c
palrOHAJIbHBIMU MOKa3aTCIAMU, UX cBolictBa. CreneHu
C  JCHCTBUTENBbHBIMM  NOKazaTeasiMu.  Jlorapudm.
Jlorapupm  umcna.  OcHOBHOe  JorapudMuveckoe
TOXJIECTBO. JlecATHYHbIE W HaTypasibHbIE JIOTapH(MBI
[paBuna neiicteuii ¢ norapudmamu. Ilepexon Kk HOBOMY
OCHOBAHHUIO.

IIpeobpazoBanue anredpanyecKux BBIPaKECHUM.
[IpeoOpa3oBaHne  palMOHAIBHBIX, HPPAINOHAIBHBIX
CTENCHHBIX, MOKA3aTEeIbHBIX M  JIOTAPU(YMHUECKUX
BBIPAKEHUH.

Pasznen. OCHOBEBI | OcHOoBHEBIE MOHSTHS. Paguannas Mepa yria. y) KP
TPUT'OHOMETPUU BpamarensHoe aBmxeHue. CuHyc, KOCUHYC, TAHI€HC U
KOTaHT'€HC YHCIA.

OCHOBHBIE TPUTOHOMETpUYECKHe ToxaecTBa. DopMyIsl
npuseaeHus. Popmysl crnoxxeHust. PopMyIIbl yIBOCHHUS.
[Ipeobpa3oBaHusi TNPOCTEHIINX TPUTOHOMETPHUECKUX
BBIPAXKEHUIL IIpeobpazoBanne CYMMBI
TPUTOHOMETPUUYECKUX (YHKIHMH B TIPOU3BEACHHE U
NPOU3BEACHUSI B CyMMy. T[pUTOHOMETpPHUYECKHE
YpaBHEHHUS u HEPABEHCTBA [pocteiimue
TPUTOHOMETPUYECKHE YpaBHEHHUS. O6parnbie
TPUTOHOMETPUYECKHE GyHKIHH. ApkcuHyc,
ApKKOCUHYC, apKTaHT€HC.

Pasznen. (?YHKL[I/II/I, Oynkmun.  OO0macTe  OmpeieleHuss W MHOYECTBO y) T
X CBOUCTBA W | 3HayeHwmii; Tpaduk QyHKIUH, MOCTPOCHHE TPa(uKOB

I'PAOUKU GyHKIMHA,  3aJaHHBIX ~ pa3lIMYHBIMM  CIIOCO0aMHU.
CaoiicTBa hyHKIHH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OrpaHUYEHHOCTH, MEPUOAUYHOCTb. [MpomexyTku
BO3pacTaHusl U yOBbIBaHUS, HAHOOJbIIICE U HAVMEHbIIIEE
3HAYCHMS, TOYKH JKCTpEMyMa. I'pacduueckas
HHTEPIIpETaLHsL. [Ipumepst (YHKIIMOHAIBEHBIX

3aBUCHMOCTE B pEaJbHBIX IPOLECCax W SBICHUSAX.
Apudmernyeckre onepanuu Haa QyHKuusaMu. CroxHas
¢ynkus (komnosunys). [loHsTHE O HENpepbIBHOCTH
¢ynkun. O6parnsle Gynkunu. O0nacTb onpeaeneHus u
obOmacte 3HaueHHd oOpartHOW ¢yHKunMu. [padux
obpatHoii  ¢yHKuuu. CrenmeHHbIe, TMOKa3aTelbHbIE,
norapuMUUECKHe W TPUTOHOMETPHUYECKHE (YHKIHH.
ObpatHsie TPUTOHOMETPHUYECKHE ¢byHKIIH
Onpenenennss (QYHKIUH, WX CBOWCTBAa W Trpaduky.
IIpeobpazoBanms rpadukoB. [lapamrensHbI MEpeHOC,
CUMMETpPHsl  OTHOCHTEJIFHO  OCeil  KoOpAMHAT |
CUMMETpHsl ~ OTHOCHTENIBHO  Hayala  KOOpAMHAT,
CHUMMETpPHsI OTHOCUTENBHO MPSIMOHU Y = X, pacTsDKeHUe U
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CXKaTuc BJ0JIb oceit KOOpAHuHAT.

Pazgen. HAYAJIA
MATEMATHUYECKOT
O AHAJIM3A

[MocnenoBarensHocTn. CriocoObl 3aaHMsl M CBOMCTBA
YHUCIIOBBIX HocienoBaTesnbHocTel. IloHsTHE O mpexpene
MOCIIEI0BATENBHOCTH. CymecTBOBaHHE mpeena
MOHOTOHHOM  OIpaHHMYEHHON  IOCJIENOBaTENBHOCTH.
CymMupoBaHHe mocienoBarenbHOCTel. beckoHedHO
yOBIBaroImas reoMeTpUIecKasl MPOTPECCHS M €€ CyMMa.
[IpomsBonnas. Ilonarue o mpomsBomHOW (yHKIHH, €
reOMETpUYECKHH W (QHU3NYECKUIl CMBICI. YpaBHEHHE
KacarenbHOH K rTpaduky ¢yHkuun. I[IpomsBoaHbie
CYMMEBI, pa3HOCTH, MIPOU3BEACHUS, YacTHBIE.
[IpousBoiHBIE OCHOBHBIX JJIEMEHTApHBIX  (YHKIUH.
[TpumeHeHne NPOU3BOAHON K HCCIIEAOBaHUIO (DYHKINH 1
noctpoeHuto  rpadukoB. IIpomsBoaHele  0OpaTHON
¢byHKIMM W KOMOo3wnud  QyHKOuH.  [Ipumepst
HCTIONB30BaHUSI  NPOU3BOJHOW OIS HAXOXKICHHSA
HAWITy4llIero pelleHns B MPHUKIAAHBIX 3a1adax. Bropas
NIPOM3BOMHASL, €€ TEOMETPHUYECKHH W (U3HMUECKHI
cmblci.  HaxoxneHwe  ckopocTd 11 IpoLecca,
3aaHHOTO (popMyION U rpadUKOM.

[epBooOpaznas " UHTETpa. [Mpumenenue
OTIpPEJICJIEHHOTO MHTerpaja Uil HaXOXJIEHHs IUIOIIaax
KpuBoNMHEHHON Tpanenuu. ®opmyina Herorona—
JleiiOonuua. [Ipumepsl npuMeHeHus1 HHTerpaia B Qusnke
1 TEOMETPHHU.

VY, KP

Paznen. YPABHEHUA
N HEPABEHCTBA

VYpaBHEHMsI U CHUCTEMBl YypaBHEHMH. PanuoHanbHble,
HUppaLMOHAJIbHEIE, MOKa3aTeIbHbIC u
TPUTOHOMETPUUECKHE YpaBHEHHUS u CHUCTEMBI.
PaBHOCUIIBHOCTE  ypaBHEHUH, HEPABEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBI HUX pelIeHUs (pas3lIoXeHHe Ha
MHOXXUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpadudyeckuii mertom).  HepaBeHcTsa.
PaunonanbHble, HppalUOHANIBHBIE, IOKA3aTEIbHBIE U
TPUrOHOMETpUYecKHe HepaBeHCTBa. OCHOBHBIE MPHUEMBI
ux penrenus. Merox uHTepBaioB. M300paxkeHue Ha
KOOPJMHATHOW  IUIOCKOCTH  MHOXKECTBA  PEILICHUU
YpaBHEHUW U HEPABEHCTB C JBYMs NEPEMEHHBIMU U UX
CUCTEM.

V,KP, T

Paznen.
KOMBUHATOPUKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTEM

OneMeHTs! KOMOMHATOPUKH. OCHOBHBIE  IOHSATHS
KOMOMHATOpWKH.  3ajauyd  Ha  MOACYET  4YHcia
pa3MeLIEeHnil, MepecTaHOBOK, co4yeTaHud. Pemienue
3aga4 Ha mnepebop BapuaHTOB. Popmyna OHHOMA
Herorona. CpoiicTBa OMHOMHUHAIBHBIX KOA()(OHUIIEHTOB.
Tpeyronasauk [lackans.

O1eMeHTHI TEeOpUu BEPOSITHOCTEM. CobsiTHE,
BEPOSTHOCTh  COOBITHSI, CIIOKEHHE M  YMHOXEHHE
BeposTHOCTEH. [loHATHE O HE3aBUCUMOCTH COOBITHH.
JuckperHas  ciydailHas ~— BEJMYMHA,  3aKOH €€

pacnpeneneHusl. Yucnoseie XapaKTepUCTUKU
JUCKPETHOHM Cily4aiiHOM BenuuuHbl. [loHsATHE O 3aKOHE
OOJIBIIMX ~ YHCEI. OneMeHTsl MaTeMaTH4eCKOU

cratuctiukd.  IlpencraBinenwe  gaHHBIX  (TaOIMIBI,
JuarpaMmsbl, Tpaduku), TeHepalbHas COBOKYITHOCTb,
BBIOOpKa, cpeaHee apudmernieckoe, Menuana. [lonsatue
0 3ajJadyax MaTeMaTH4ecKoil craTHcTuku. Pemenue
MPAKTUYECKUX 337ad C NPUMEHEHHEM BEPOSTHOCTHBIX
METOJIOB.

Y, P, KP

Paznen. TEOMETPUA

[IpsiMple W TUIOCKOCTH B TIPOCTpaHCTBE. B3amMHuOe
pacmoiio)keHHe  JByX ~INPSMBIX B IPOCTPAHCTBE.
IMapannensHOCTD pAMON u TUTOCKOCTH.
[TapasnnensHocTh  1UIOCKOCTEH. IlepneHAMKYISIPHOCTH
NpsIMOM U IUIOCKOCTH. IlepneHauKynsp M HaKJIOHHAs.
Yron Mexy npsiMOH M IJIOCKOCTBIO. JIByrpaHHbI yrod.

Y, P, KP
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VYron MCKAY MIIOCKOCTAMU. HepHeHHI/IKyHﬂpHOCTL JABYX

IJIOCKOCTEH. T'eomerpuueckue peoOpa3oBaHUS
MIPOCTPAHCTBA: MAapaJUICNbHBI TEPEHOC, CHMMETPHS
OTHOCHTEIILHO TUTOCKOCTH. [MapannensHoe
npoekTupoBanue. Ilnomanps OpTOroHanbHON NPOEKLUU.
Nzobpaxenne MIPOCTPAHCTBEHHBIX turyp.
MHororpaHHuKu

Bepummnbl, peOpa, rpaHd MHOTOrpaHHHKa. Pa3Beprka.
MHororpaHsasle  yribl. BpImykible MHOTOTPaHHUKH.
Teopema Oiinepa. Ilpusma. IlpsiMas u HakJIOHHas
npusma. IlpaBunbHas mpusma. [lapamnenenumnen. Kyo.
Ilupamuna. IlpaBunbHas  nupamuza.  YcedeHHas
mupamuaa.  Terpasap. Cummerpun B Kybe, B
napajulenenunesne, B npusMe W nmpamuze. CeueHms
KyOa, mpu3Mbl ® nmpaMmunael. IIpencraBneHwe o
MPaBWJIBHBIX ~ MHOTOTpPaHHUKAX  (TeTpa’rape, Kyoe,
OKTa’pe, JOACKadApe U UKOCadpe).

Tena m moBepxHocTH BpameHus. LlumuHAP M KOHYC.
VYceuennsrit konyc. OcHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh,  OOpasylomias, pasBeptka. (OceBble
CeUeHMs U CeueHMs, NapaijenbHsle ocHoBaHuto. [lap u
chepa, ux ceuenus. KacarenbHas MIockocth K cdepe.
Usmepennst B reomerpun. O0ObeM M €ro M3MepeHHeE.
WnrerpanbHas ¢opmyna obbema. Dopmysbl oObeMa
Ky0a, MNpSMOYTOJbHOTO MapaJUICIEIHUNeaa, IIPU3MEL,
munueapa. Popmynsl o0beMa NHpaMHIBI W KOHYca.
@DopMyIbl IIIOMAAN MOBEPXHOCTEH NIMIIMHIPA U KOHYCA.
®opmynel 00peMa mapa U miomanu chepsl. [logodue
ten. OTHOIIEHHS IUIOMANCH MOBEPXHOCTEH W 00BEMOB
TTOJOOHBIX Tell. KoopauaaTst " BEKTOPBI.
[IpsimoyrosibHas (JIekapToBa) cuCTEMa KOOpPAMHAT B
npocTpancTBe. DopMmyna pacCTOSIHHA MEXAYy IBYMS
TOYKaMH. YpaBHEHUS CGepbl, IUIOCKOCTH M TPSIMOH.
Bekropel. Mopayns BekTopa. PaBeHCTBO BEKTOpOB.
CroxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Pa3noxeHne BeKTOpa MO HANpaBICHUSM. YTOI MEXIY
IBYMsl BekTopamu. [Ipoekims BekTopa Ha  OCb.
Koopaunater  Bektopa. CkamsipHOe  IPOU3BEICHHE
BEKTOpOB. Mcronp30BaHne KOOPIMHAT U BEKTOPOB IIPU
pELIeHNH MaTeMaTHYeCKHUX U TIPHUKJIaJHbIX 3a/1ad.

2.4.2 TlpakTUyuecKre 3aHsITUs

Ne HaumenoBanue HaumeHoBaHHEe MPaKTHYECKHX padoT ®opma
pasgeJia TeKyLIero
KOHTPOJIsA
1 Pasnen. AJITEBPA CremneHs ¢ paluoHaILHBIM U ICHCTBUTENHHBIM I1P, ¥
IoKa3areseM
CBoiicTBa CTEIIEHH C PAIlMOHAIBHBIM U JIEHCTBUTEIEHBIM
MOKa3aTeIeM.
2 Paznen. OCHOBEI | Cunyc, KocHMHYC U TaHT'€HC IBOMHOTO yria. P, ¥
TPUT'OHOMETPUUA [TonoBuuHOrO yriua.
®opmyiel npuBegeHus. CymMma 1 pa3sHOCTb CHHYCOB.
CyMMa U pa3HOCTb KOCUHYCOB.
Penienne TpUroHOMETpUYECKUX YPABHEHUIL.
3 Paznen.  ®YHKIWU, | UppanuoHanbHble ypaBHEHHUS. P, ¥

UX CBOWCTBA U
TPA®UKU

INoxa3aTenbHble YpaBHCHHS [TokazarenbHEIC
HEPaBEHCTBA.
Jlorapudmudeckie ypaBHEHHUS.
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Jlorapudmuyeckrie HepaBESHCTBA.
Pemenne 3amau mo Teme
GyHKIANY.

«Tpuronomerpuueckue

Pasznen. HAYAJIA
MATEMATHUYECKO-
'O AHAJIM3A

BBIYMCNIEHUs 4YIEHOB IOCIIENOBATEILHOCTH.
MIOCIIEJOBATEILHOCTH.

[IpaBuna nuddepeHIIpPOBaHS.
HEKOTOPBIX JIEMEHTapHBIX QYHKIHMIL.
Bospacranue u yobBaHue QyHKINH.

Pemenne 3amau o teme «lIpuMeHeHne MpOM3BOAHON K
UCCIIEIOBAHHIO (DYHKIIHN.

[TpaBusia Hax0XK/I€HHs TIEPBOOOPA3HON (DYHKITHH.

[Ipenen

[IpousBonHeie

IP, ¥

Pasgen. YPABHEHUS
1 HEPABEHCTBA

IIpeoGpazoBanue ypaBHeHU. OCHOBHBIE PUEMBI
pelleHNs ypaBHeHUI.

Pemtenue cucteM ypaBHEHHUH.

Merox UHTEpPBAIIOB.

N3o6pakeHre Ha KOOPAWHATHOH IIOCKOCTH MHOKECTBA
pelleHui  ypaBHEHMl W HEpPaBEeHCTB C€  JIByMs
MIEPEMEHHBIMH U UX CHCTEM.

IP, v

Paznen.
KOMBUHATOPUKA,
CTATUCTUKA u
TEOPUSY
BEPOSITHOCTEU

[IpaBuna koMOMHATOPUKH. PemreHre KOMOMHATOPHBIX
3a/1a4.

Pasmerienus1, coueTanus U Ne€PeCTaHOBKU.
Knaccugeckoe omnpeneneHne BepOSITHOCTH,
BEPOATHOCTEU

TeopeMa 0 CcymMMe BEpOSTHOCTEM.
BeposATHocTel. [IpuknagHbie 3agauu.
IlpencraBneHre  YUCIOBBIX  JAHHBIX.
3a/1a4yu.

CBOMCTBaA
Brruucnenue

IIpuknanueie

P, ¥

Paznen. TEOMETPUA

[TapannensHble npsMble B pocTpaHcTBe. [lapasiensHele
TUTOCKOCTH.

[MapamiensHple  TpsSIMBIE,
IJIOCKOCTH. [[ByrpaHHbIN yroJl.
[Tomans MOBEPXHOCTH MPU3MBI.

Pemenne 3anau no teme «IIpusma. I[Mupamunay.
CuMMeTpHst B IPOCTPAHCTBE.

Apudmernueckue qeicTBUS C BEKTOpaMHU.

IIpocreiimue 3a1auu B KOOpAUHATAX.

Yron mexnay BekTopamu. CKalsipHOE IPOU3BEICHHE
BEKTOPOB. BBIUHCICHHE YIJIOB MEXAy MNPSMBIMH U
TUTOCKOCTSIMH.

Pemenue 3anau o Teme «Tenna BpareHus .

Cdepa. Ypasaenue chepsl. [Imomans cheps
Brruncienne 00beMOB TeI C TOMOIIBIO HHTETpajIa.
O0BeM HaKJIOHHOU TIPU3MBI

O0OBeM mapoBOro CETMEHTa, apoBOTo CJIOs, CEKTOPa.

MePHECHANKYISIPHBIE K

IP, v

He npenycmotpensl

2.4.3 JlabopaTopHbI€ 3aHITHS

Tewmbl pedepaton

1.MaremaTuka B HayKe.

2.HenpepsiBHBIE qpoOH.

3.CreneHu ¢ AeMCTBUTENbHBIMU MOKa3aTEISIMU.
4.I'paduueckoe perieHre ypaBHeHH.

5.I'paduueckoe perieHrne ypaBHeHU U HEPAaBEHCTB.
6.ITousarre nuddepeniinana u ero NPUIOKECHHUS.
7.MccrnienoBaHui YpaBHEHU U HEPABEHCTB C MTAPAMETPAMHU.
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8.Cxembl bepHyin NOBTOPHBIX UCIIBITAHU.

9.CpenHuie 3HaY€HUS U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamnenbHOE IPOEKTUPOBAHUE

11.IIpaBuiibHBIE U ITONYITPABUIIBHBIE MHOIOTPAHHUKH.

12 . KoHnueckue ceyeHus U UX NIPUMEHEHNUE B TEXHUKE.
13.BextopHoe 3agaHue NpsIMBIX U INIOCKOCTEN B POCTPAHCTBE
14. MareMartuka u KU3Hb.

15. MaTteMartuka u My3bIKa.

16. UaTyniusa u MmaTeMaTuKa.

2.4.5 TlepedeHp yaeOHO-METOAMIECKOTO 00ECTICUCHUST CAMOCTOSATEILHOW PaOOTHI
00yYaroMIMXCs 10 TUCIUTUIAHE

Hauanom opranuzanuu mo00il caMoCTOsTENbHON pabOThl JOIKHO ObITH IPUBUTHE
HAaBBIKOB M YMEHHI TpaMOTHOW paboThl ¢ y4eOHOM W HaydyHOW auTeparypou. IDTOT
npouecc, B MEPBYI0 OYEPEIb, CBSI3aH C HAXOXKIACHHEM HEO0OXOOUMOM ISl YCHEIIHOTO
OBJIaJIeHUs] y4eOHBIM MaTepuajaoM JuTeparypoil. CTyneHT IOJIKEH YMETh MOJIb30BaThCs
dbongaMu OMOTUOTEK U CIIPABOYHO-OHMOIMOTPpadUICCKIMU U3TaHUSIMU.

CryneHThl ISl TOJHOLIEHHOTO OCBOEHUSI y4eOHOrO Kypca JOJKHBI COCTaBISTH
KOHCIIEKThl KaK MpHU MPOCITYIIMBAHUU €r0 TEOPETHYECKOM (JIEKIIMOHHOM) 4YacTH, TaK U
IpU TOATOTOBKE K MPaKTUYECKUM (JabopaTopHbIM) 3aHATUSAM. JKenmarenbHO, 4TOOBI
KOHCHEKTHI JICKIUW 3alUCHIBAJIUCH B JJOTMUECKON IMOCIEA0BATEIbHOCTH U3YUYEHHS Kypca
U COJEPKAIKUCh B OAHON TETPAJIH.

HaumeHnoBaHnue pazaena, IlepeueHs yueOHO-MeTOAMYECKOT0 o0ecnevyeHHs] AUCHUTIMHBI 110
TeMBblI BBIIIOJTHEHHIO CAMOCTOSATEIbHOMH PadoThI
Pazgen 1. AJITEBPA 1. IMorockyes, E.B. MaTemaruka: anredpa i Hayajga MaTeMaTHIECKOTO

aHamu3a, reomeTpus. ['eomerpus. 10 k. YroyOn€HHbIA ypoBeHb: yaeOHUK/
E.B. ITotockyes, JI.U. 3BaBuu. — M.: JIpocda, 2015.- 223c.

2. [Mortockyes, E.B. Matemaruka: anrebpa 1 Hauajia MaTeMaTHYECKOTO
aHanmu3a, reomerpua. leomerpus. 10 k. YrayOnéHHBIM  ypOBEHB:
samaunuk/ E.B. ITorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c.

3. [Mortockyes, E.B. Matemaruka: anrebpa 1 Hauasia MaTeMaTHYECKOTO
aHanuza, reomerpusi. ['eomerpus. 11 k1. YriryOn€HHbIH ypoBeHb: yueOHUK/
E.B. ITotockyes, JI.U. 3BaBuu. — M.: Ipoca, 2015.- 384c.

4. [Morockyes, E.B. MaTemaruka: anredpa i Hauajga MaTeMaTHIECKOTO
aHamu3a, reomerpusa. [eomerpusa. 11 k. VYrayOnéHHBIA ypOBEHB:
3agaynnk/ E.B. [orockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 236¢.

5. boromonos, H.B. Maremaruka [DeKTpoHHBIH pecypc]: y4eOHHK
st CITO / H.B. Boromouios u ap.- M.: FOpaiit, 2016.- 396¢. -URL:

Paznen 2. OCHOBBI 1. Marematuka: anrebpa M Hayajla MaTeMaTH4eCKOro AaHaju3a,
TPUT'OHOMETPUN reomeTpus. Anrebpa n Hadana MaTeMaTiHueckoro aHanusa. 10-11 k. ba3oBernii n
yri1. ypoess. (PI'OC)/ LI.A. Anumos, Komsirua 10.M., Tkauésa M.B. u n1p.-
M.: Ilpocsenienue, 2016.- 464 c.

2. boromonos, H. B. Maremaruxka: yaeonux s CITIO / H. B. boromoros,
IT1. . Camoiinenko. — 5-e uzn., mepepad. u gon. — M. : M3garensctBo FOpaiir,
2016. — 396 ¢

3. Bricmas mMaremaTnka [DJIEKTPOHHBIA pecypc]: YIeOHHK M MPaKTHKYM
st CITO / M. B. Xpurynosa [u 1p.]; mog obur. pex. M. b. Xpunynosoit, 1. 1.
Hpiranok. — M.: MspmatemsctBo FOpaiit, 2016. — 472 c¢. - URL:
https://www.biblio-online.ru/viewer/9F7E3B75-205B-4A07-BC42-
5435FB5726E8#page/l
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Pasﬂeg 3. ®YHKIINU X
CBOUCTBA U TPAOUKN

1. Bboromonog, H. B. Matemarnka [D1eKTpoHHBIN pecypc]: y4eOHUK JuIs
CIIO / H. B. boromorog, I1. . Camotinenko. — 5-e uzn., mepepad. u qorm. —
M.: UznarensctBo FOpaiit, 2017. — 396 ¢. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

2. Boromornos, H. B. Maremaruka. 3agaun ¢ pemreHusiMu B 2 4. Yacts |
[DnexTponHBIH pecypc]: yuebHoe ocodue st CITO / H. B. Boromonos. — 2-¢
u31., ucnp. u gon. — M.: U3marensctBo HOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EA8SE67E8-39EB-4A22-9E07-
BD7637CAB26F

3. Boromornos, H. B. Matemaruka. 3agauu ¢ pemeHusMHy B 2 4. Yacts 2
[OnexTpoHHbIt pecypc]: yueoHoe nocodue nist CI10 / H. B. Boromonos. — 2-¢
u3A., ucnp. u pon. — M.: UznarenscrBo HOpaiit, 2017. — 285 c. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C8

4, Boromornos, H. B. Marematuka: yaeonuk aist CI1O / H. boromomnos,
I1. K. Camotinenko. — 5-e m3n., mepepad. u gon. — M. :  M3matenscTBo
IOpaiir, 2016. — 396 c.

Paszgen 4. HAUAJIA 1. MateMaTrnka: anrebpa ©W Hadala MaTeMaTHYECKOTO — aHajm3a,

MATEMATHUYECKOI'O
AHAJIN3A

reomeTpus. AnreOpa u Hadana MaTeMatudeckoro aHanmza. 10-11 k. ba3oBerii n
yra. ypoeHb. (OPI'OC)/ III.A. Amumos, Komsaruma FO.M., Tkauésa M.B. u nap.-
M.: IIpocsemenne, 2016.- 464 c.

2. Iorockyes, E.B. MartemaTuka: anreOpa u Hadana MareMaTHYeCKOTO
aHanu3za, reomerpus. ['eomerpus. 10 k1. YrinyOonéuuslii ypoBenb: yueOHuk/ E.B.
ITorockyes, JI.U. 3BaBuy. — M.: JIpoda, 2015.- 223c¢.

3. [orockyes, E.B. MartemaTuka: anrebpa ¥ Hadana MaTeMaTHYeCKOTO
aHamu3a, reomeTpus. ['eomerpus. 11 ki, YriryOnéHHsI ypoBeHs: yueOHuK/ E.B.
[otockyes, JI.U. 3BaBua. — M.: [Ipoda, 2015.- 384c.

4, [otockyes, E.B. Martemaruka: anreOpa m Hadajla MaTeMaTHYECKOTO
aHamm3a, reomerpus. ['eomerpusa. 10 wi. YrryOnéHHBI ypOBEHB: 3aJadHHUK/
E.B. ITotockyes, JL.U. 3BaBud. — M.: JIpoda, 2015.- 255¢.

5. [otockyes, E.B. Martemaruka: anreOpa m Hadajia MaTeMaTHYECKOTO
aHanuza, reomerpus. ['eomerpus. 11 k1. YriuyOn€HHbIH ypoBeHb: 3aa4HUK/
E.B. ITorockyes, JI.W. 3BaBuy. — M.: [Ipoda, 2015.- 236¢.

Pazmen 5. YPABHEHUA 1
HEPABEHCTBA

1. MaremaTtuka: anrebpa W Hadajga MaTeMaTHYeCKOTO aHajM3a,
reomeTpus. Anredpa u Havana MaTemMatuueckoro aHanusa. 10-11 k. ba3oBerii u
yri1. ypoeHb. (OPI'OC)/ UI.A. AnumoB, Konsirun 10.M., Tkauésa M.B. u np.-
M.: IIpocsemennue, 2016.- 464 c.

2. Iorockyes, E.B. MartemaTuka: anrebpa ¥ Hadaja MareMaTHYeCKOTO
aHamu3a, reomeTpus. ['eomerpus. 10 k. YriryOnéHHbIH ypoBeHs: yueOHUK/ E.B.
[otockyes, JI.U. 3BaBuu. — M.: [Ipoca, 2015.- 223c¢.

3. [orockyes, E.B. Martemaruka: anreOpa m Hadajia MaTeMaTHYECKOTO
aHamu3a, reomeTpus. ['eomerpus. 11 k. YriryOnéHHbINH ypoBeHs: yueOHUK/ E.B.
[otockyes, JI.U. 3BaBud. — M.: JIpoca, 2015.- 384c.

4. ITotockyes, E.B. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOTO
aHanuza, reomerpus. ['eomerpus. 10 k1. YriuyOnéHHbIH ypoBeHb: 3aJa4HUK/
E.B. ITorockyes, JI.W. 3BaBu4. — M.: [Ipoda, 2015.- 255c.

5. Iorockyes, E.B. MartemaTuka: anrebpa ¥ Hadaja MareMaTHYeCKOTO
aHanmm3a, reomerpus. I'eomerpusa. 11 ki, YrayOn€HHBIM ypOBEHb: 3adauyHUK/
E.B. ITorockyes, JI.W. 3BaBu4. — M.: [Ipoda, 2015.- 236¢.

6. Boromonos, H. B. Maremaruka [DnekTpoHHBIH pecypc]: yueOHHK a1
CIIO / H. B. boromonos, I1. U. Camoiinenko. — 5-¢ n3z., nmepepad. u gom. —
M.: UsparensctBo HOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Bboromonos, H. B. Marematuka. 3agauu ¢ pemienusiMu B 2 4. Yacts 1
[DnexTpoHHBIH pecypc]: yuebHoe mocodue ans CIIO / H. B. boromonos. — 2-¢
u3n., ucnp. U pon. — M.: UsnmarenbctBo FOpaiit, 2017. — 364 c¢. - URL:
https://www.biblio-online.ru/book/EA8BE67E8-39EB-4A22-9E07-
BD7637CAB26F

8. Boromomnos, H. B. Marematuka. 3agauu ¢ permenusMu B 2 4. YacTs 2
[DnekTponHbii pecypc]: yueoHoe mocodue aast CITO / H. B. BoromosioB. — 2-¢
u3n., ucnp. U pon. — M.: UsnmarenbctBo FOpaiit, 2017. — 285 c¢. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-
1B790E30D8C8
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https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

Paznen 6. 1. Bericuiast matemMaTHKa [DIEKTPOHHBIN pecypc]: YUeOHUK U MPAKTUKYM
KOMBHUHATOPUKA, s CITO / M. b. XpunyHoBa [u ap.]; ox oomt. pen. M. b. Xpunynosoii, 1. U.
CTATUCTUKA U TEOPUA| Upiramok. — M.: MspmatemsctBo FOpaiit, 2016. — 472 c. - URL:
BEPOSTHOCTEM https://www.biblio-online.ru/book/9F7E3B75-205B-4A07-BC42-
5435FB5726E8

2. [omos, A. M. NHpopmaTuka 1 MaTeMaTHKa [DIEKTPOHHBIA pecypcl:
yueOnuk u mpaktukym mias CIIO / A. M. Iomor, B. H. Coraukos, E. 1.
Haraesa; mon pen. A. M. I[lomoBa. — 3-¢ wu3z., mepepabd. u gomn. — M.:
UspatensctBo FOpaiit, 2016. — 430 c. - URL: https://www.biblio-
online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464

3. Hopodeesa, A. B. Matemaruka [DneKTpoHHBII pecypc]: yueOHHUK A
CIIO / A. B. lopodeea. — 3-¢ uzn., mepepad. u gon. — M.: M3maTenbcTBo
FOpaiit, 2017. — 400 c. - URL: https://www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-B4C37EDI1E97F

Paznmen 7. TEOMETPUA 1. [otockyes, E.B. Matemaruka: anredpa i Hauajga MaTeMaTHIECKOTO
aHanm3a, reometpus. ['eomerpust. 10 k1. YrioyOnénnstit ypoBeHs: yaeounk/ E.B.
[otockyes, JI.W. 3BaBua. — M.: [Ipoda, 2015.- 223c¢.

2. [otockyes, E.B. Matemarunka: anreOpa 1 Hayaza MaTeMaTHIECKOTO
aHammu3a, reometpus. ['eomerpus. 11 k. YrmyOnéHHbIH ypoBeHb: yaeOruk/ E.B.
[otockyes, JI.U. 3BaBua. — M.: [Ipoda, 2015.- 384c.

3. ITotockyes, E.B. Matematuka: anrebpa v Hayajia MaTeMaTHueCKOTO
aHanu3za, reomerpus. ['eomerpus. 10 k1. YriayOnéHHbIN ypOBEHb: 3aa4HUK/
E.B. ITotockyes, JI.U. 3BaBuy. — M.: JIpocda, 2015.- 255¢.

4. ITotockyes, E.B. Matemaruka: anredpa 1 Hauaiga MaTeMaTHUECKOTO
aHanu3za, reomerpus. [eomerpus. 11 k. YrayOnéHHbIN ypOBeHb: 3aa4HUK/
E.B. ITotockyes, JI.U. 3BaBud. — M.: JIpocda, 2015.- 236¢.

5. Aranacsa C.JI. Teomerpust 1 [DnextpoHHBIH pecypc]: ydeOHOE
mocobue / C.JI. AtanacsH, B.I'. [TokpoBckuii. — M.: Jlaboparopus 3Hanui, 2014.
— 334 ¢. — URL.: http://e.lanbook.com/books/element.php?pll_id=66313

6. Aranacsa C.JI. Teomerpust 2 [DneKkTpoHHBIH pecypc]: ydeOHOe
mocobue / C.JI. AramacsH, B.I. Ioxpomckmii, B.I'. VmakoB. — M.:
«JlabGopatopust 3HAHUITY, 2015. - 547 c. - URL:

http://e.lanbook.com/books/element.php?pll_id=66314

Kpome nepeunciaeHHbIX HICTOYHUKOB CTYIEHT MOYKET BOCIOIb30BaThCS MOUCKOBBIMU
cuctemMamu cetd IHTepHET Mo TeMe caMOCTOSATEIbHONU PaboThl.

Jlsist OCBOEHUS JTAaHHOM TUCIUIUTMHBI U BBIMOJIHEHUS IPEyCMOTPEHHBIX Y4eOHOU
IpOrpaMMoOl Kypca 3aJJaHui M0 CaMOCTOSITENIbHON paboTe CTYIEHT MOXKET MUCIOIb30BaTh
cieayrolnee yaeOHO-MEeTOIMUeCKoe 0OecrieyeHue:

-METOANYECKHE PEKOMEHAIIMH MPENOIaBaTeNs K BBIIIOJIHEHUIO CAMOCTOSITENIbHBIX
JIOMAIlHUX 3aJJaHHM.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'NU
Jliist peanu3aiiui KOMIIETEHTHOCTHOTO MOIX0/1a MPEAyCMaTPUBACTCS UCIIOJIB30BAHHE B
y4eOHOM TIPOIecCe AKTHUBHBIX M HMHTEPAKTHBHBIX (DOPM TIPOBEICHUS AYAUTOPHBIX MU
BHCAYJIMTOPHBIX 3aHATHH C 1EAbl0 (OPMHUPOBAHUS M Pa3BUTHS MPOPECCHOHATBHBIX
HABBIKOB 00 yJarOIIHUXCSI.

B nponecce mpenojaBaHus NpUMEHSIOTCS 00pa3oBaTelbHbIE TEXHOJOTUU Pa3BUTHS
KpuTH4eckoro mbinuieHus. O0s3aTesIbHbl KOMIIBIOTEPHBIE J1Ta00paTOPHBIE MPAKTUKYMBbI
110 pa3zAesiaM JUCUUIUIMHBL.

B yueOGHOM mpoliecce HapsAy ¢ TPaaulIMOHHBIMUA 00pa30BaTeIbHBIMU TEXHOJIOTHUSIMHU

HCIIOJIB3YHOTCA KOMITBIOTCPHOC TCCTUPOBAHUC, TEMATHYCCKHEC MMpE3CHTAIINN,
HWHTCPAKTHBHBIC TCXHOJIOTHUH.
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3.1.06pa3oBaTenbHbIe TEXHOJIOTHH MTPH MTPOBEACHUH JICKIIHHA

H3yuyaemble pazienbl (TeMbl)
AUCHUILIUHBI

Buabl NMPUMEHAECMbIX
06pa30BaTeJIbeIX TEeXHOJIOTHi

KoJj-Bo yacoB

Paszgen 1. AJITEBPA

Texuomorus Ppa3BUBaOIICTO O6y‘{eHI/IH

4 (2%)
Paznen 2. OCHOBBI [Ipo6nemuoe 0OyueHUE 6 (4%
TPUT'OHOMETPUN (49
Paznen 3. ©YHKIUU UX TexHonorust pa3BUBaIOLIEro 00yUSHHUS 12 (10%
CBOMCTBA U I'PAGUKU (10%)
Pazmen 4. HAYAJIA TexHOTOTHA Pa3BUBAIOIIETO O0YICHUS
MATEMATHYECKOI'O 10 (8%)
AHAJIN3A
Pasznen 5. YPABHEHUS U TexHONOTHA Pa3BUBAIOIIETO O0YICHUS 8 (4%
HEPABEHCTBA (4%
Pazmen 6. KOMBHUHATOPUKA, [Ipobnemuoe oOyueHme
CTATHUCTHUKA U TEOPUA 10 (8*)
BEPOSITHOCTEN
Pasnen 7. TEOMETPUS TexHOMOTHS pa3BUBAIOIIETO 00yUEHUS 30 (20%)
Bcero 80 (56*)

3.2.00pa3oBaTenbHbIe TEXHOJIOTUH MPU MTPOBEACHUN TPAKTUUECKUX 3aHATUI

H3zyuyaemble pasiennl (TeMbl)
AUCHUILTHHBI

Buasl npuMeHsieMbIX
0o0pa3oBaTe/ibHbIX TeXHOJIOT Uil

Koj-Bo yacoB

Pazgen 1. AJITEBPA

TexHomorus paboThl B MaJIBIX TPYIIAaX

6 (2%)
Paznen 2. OCHOBBI TexHomorus mpobaeMHOro 00yUeHH 6 (2%
TPUTOHOMETPUH 2%)
Pasnen 3. ©YHKIMHN NX TexHONOTHS PabOTHI B MAITBIX TPYIIIAX 8 (6%
CBOUCTBA N TPA®UKHA (6%)
Paznen 4. HAUAJIA TexHONOTHSA PaOOTHI B MAITBIX TPYIIIAX
MATEMATHUYECKOI'O 8 (4%)
AHAJIN3A
Pazngen 5. YPABHEHUA U TexHOMOTHA PabOTHI B MAJIBIX TPYIIIAX 8 (4*
HEPABEHCTBA (4%)
Pazmen 6. KOMBHUHATOPUHKA, TexHomorHusg MPOOIEMHOTO 00yIEHUS
CTATUCTHUKA U TEOPUA 10 (6*)
BEPOSITHOCTEN
Paznen 7. TEOMETPUA TexHosorus NpodIeMHOTO 00yUCHHUS 30 (14%)
Bcero 76 (38%)
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4. VCJIOBUS PEAJIM3AITAN TTPOI'PAMMBI YUEBHOM JIMCLIUITJIMHBI

4.1 MartepuajabHO-TeXHHYeCKasi 0a3a, He0OX0aAMMAst JIsl OCYIIeCTBJIEHUSI
00pa3oBaTeJIHLHOIO NMPoIecca Mo JUCIHUIITHHE

Peanmmzanus yaeOHOU qucuuruinabl Ou3nka TpeOyeT Hamudus y9eOHOTo KaOMHeTa
JUIA  TPOBEACHHUA TEOPETHUSCKUX W TPAKTHUECKUX 3aHATHUH U J1aOOpaToOpuIio
COOTBETCTBYIOLIETO PODHUIIS.

Peammzammss ~ y4eOHOW  JUCHUIUIMHBI ~ OCYIIECTBJISCTCS B CICIHAIBHO
000pyTOBAaHHOM KAaOWHETE €CTeCTBEHHOHAYYHBIX NUCIUIUINH, KOTOPBIA BKIIOYACT B
ceost:

MYJIBTUMEIUATIPOEKTOP

9KpaH,

KOMITBIOTED,

JocKa ydeOHas,

yaeOHast MeOeb.

Yu4eoHO-MeTOMHMUEeCKOe o0ecredeHne:

PaGouas yueGHas nmporpamMma

DoH/] OIICHOYHBIX CPEJICTB

YV4yeOHuku

Meroandeckue pa3pabOTKU K 3aHATHUSIM
JnnakTuyecKuil pa3aaTOYHbId MaTepHral
KapTouku-3aganus, TeCTOBbIC 3aJaHUS
JleMoHCTpaImoHHbIE MaTepHUalIbl (MyJIbTUMEANIHBIC MPE3EHTAIIUN, BUICO(DUIbMBI)
KommuiekT yueOHO-HarIaIHbIX TOCOOM 10 MaTeMaTHKe
KoMIuiekT gepTexHbIX mMpuOopoB

KoMruiekT mopTpeToB MaTeMaTUKOB

KoMImiekT 351eKTpOHHBIX TOCOOMIA

Ta0au1el 10 MaTEMaTHKE

4.2 IlepevyeHb HE0OXOAMMOTI0 MPOTrPAMMHOI0 O0ecreYeHus!
1. 7-zip (;munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (murenHsus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (mueH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache Open Office (munensus - http://www.openoffice.org/license.html)

5. Free Commander (munen3us
https://freecommander. com/ru/%dO%bb%dO%b8%d1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (mumen3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. Libre Office (B cBob0omHOM J0CTYTIC)

8. Mozilla Firefox (munensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOMH " I[QHOHHI/ITEHBHOIZ YUYEBHOU JINTEPATYPHI,
HEOBXOJUMOMU JJI51 OCBOEHUA JUCLHUITJIMHDBI

5.1.0cHoBHas1 JIuTEpPaTYypa

1. MaremaTuka: anreOpa W Hayajga MaTE€MaTUYECKOrO aHajau3a, TIE€OMETpPHS.
Anrebpa u Hauvajga MareMmatmdeckoro aHaiauza. 10-11 ki, ba3oBbIit u yria. ypoBeHb.
(®1roC)/ II.A. Anumos, Konsrun HO.M., TkauéBa M.B. u ap.- M.: Ilpocsemienue,
2016.- 464 c.

2. MaremaTuka: anrebpa W Hayajga MaTEMaTHYECKOTO aHajiu3a, TeOMETpPHUS.
Anrebpa u Hayajga MareMmatmdeckoro aHaiauza. 10-11 ki, ba3oBblit u yria. ypoBeHb.
(®1roC)/ II.A. Anumos, Konsrun HO.M., TkauéBa M.B. u ap.- M.: Ilpocsemienue,
2017.- 464 c.

3. MaremaTuka: anreOpa W Hadajga MaTEMaTHYECKOTO aHaiu3a, TeOMETpPHS.
AnreOpa u Hayana mareMmatuyeckoro aHaimsa. 10-11 xn. ba3oBwlif U yria. ypoBeHb.
(®1roC)/ I1.A. Anumos, Konsrun HO.M., Tkauésa M.B. u ap.- M.: Ilpocsemienue,
2018.- 463 c.

4. [Totockyes, E.B. Maremaruka: anreOpa u Hauajga MaTEeMaTHYECKOTO aHAIM3a,
reometpus. ['eomerpus. 10 k1. Yriy6néunslii ypoBens: yueonux/ E.B. [Totockyes, JI.U.
3BaBuu. — M.: Jlpoda, 2015.- 223c.

5. [Totockyes, E.B. Maremaruka: anre6pa u Hadajga MaTEeMaTHYECKOTO aHAIIN3a,
reometpus. ['eomerpust. 11 k. Yriy6néunslii yposens: yueonux/ E.B. [Totockyes, JI.U.
3BaBuu. — M.: Jlpoda, 2015.- 384c.

6. [Totockyes, E.B. Maremaruka: anreOpa u Hauajga MaTEeMaTHYECKOTO aHAIM3a,
reomerpus. ['eomerpus. 10 k. YrnyOonénnsiit ypoBens: 3anaunnk/ E.B. Tlorockyes, JI.U.
3BaBuu. — M.: JIpoda, 2015.- 255¢.

7. [Totockyes, E.B. Maremaruka: anre6pa v Haudajga MaTeMaTHYECKOro aHallu3a,
reomerpus. ['eomerpus. 11 k. YrmyOonéunsiit yposens: 3agaunuk/ E.B. Tlorockyes, JI.H.
3BaBuu. — M.: Jlpoda, 2015.- 236¢.

8. boromonos, H. B. Maremaruka: yueonuk mist CIIO / H. B. boromornos, I1. U.
Camotiinenko. — 5-e uzj., nepepad. u gom. — M. : U3narenscTBo KOpaiit, 2016. — 396c¢.
9. Bboromomnos, H. B. Matematuka [DnektponHsiii pecypce]: yaeonuk ans CI1O / H.
B. boromonos, I1. U. Camoitnenko. — 5-e¢ u3f., nepepad. u gon. — M.: M3naTeabcTBO
FOpaiit, 2018. — 396 c. - URL.: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2./lonoJTHUTE/IbHAS JIUTEPATYypa

1. boromonos, H. B. Maremaruka. 3amaum c¢ pemenusMu B 2 4. Yacte 1
[DnexTpoHHbIl pecypc]: yueoHoe mocobue s CIIO / H. B. boromonoB. — 2-e u3f.,
uctp. u gon. — M.: U3narensctBo FOpaiit, 2018. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EASEG7E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromonos, H. B. Marematuka. 3agaum ¢ pemenussMu B 2 4. Yactp 2
[DnexTponHbIi pecype]: yuebHoe mocobue mns CIIO / H. B. boromonos. — 2-e u3n.,
uctp. u gon. — M.: U3narensctBo FOpaiit, 2018. — 285 c. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1
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3. Maremaruka. [Ipaktukym: yue6. mocodue ans CIIO / mox obmr. pex. O. B.
TarapuukoBa. - M.: FOpaiit, 2016. - 285 c.; To xe:

4. Maremaruka. [Ipaktukym [DnekTpoHHBIN pecypc]: yueOHoe nmocobue nist CI10
/ mox obw. pen. O. B. TatapaukoBa. — M. : U3narensctBo FOpaiit, 2018. — 285 c. -
URL: https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-
123A8CB9CD68#page/1

S. Briciias marematuka [ DneKTpoHHBINA pecypc]: yaeOHukK u npaktukym uist CI1O /
M. b. XpunyHosa [u ap.]; mox o6m. pea. M. b. Xpunynosoii, Y. U. [{piranok. — M.
WznarensctBo HOpaiit, 2018. — 472 ¢. - URL.: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

6. [Tonos, A. M. upopmaTuka u MaTeMaTuKa [ DIEKTPOHHBIN pecypc|: yueOHUK U
npaktukym mis CI1O / A. M. Ilonos, B. H. Cotnuxos, E. . Haraesa; mox pea. A. M.
[TormoBa. — 3-e u31., mepepad. u gon. — M.: U3gatenscTBo FOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1

7. Hopodeera, A. B. Maremartuka [ DnekTpoHHbIN pecypc]: yueOnuk mist CIT1O / A.
B. Hopodeera. — 3-e u3z., nmepepad. u qon. — M.: UznarenscTBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG-
B4C37ED1E97F#page/l

8. [TaBmrouenko, FO. B. Matemartuka [DneKTpoHHBIH pecypc]: y4eOHUK U
npaktukym ais CIIO / 1O. B. TTasmrouenxo, H. 1. Xaccan; mog o6m. pea. HO. B.
[TaBmrouerko. — 4-e u3., nepepad. u non. — M. : U3marensctBo FOpaiit, 2018. — 238
c. - URL: https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/1

9. Hopodeea, A. B. MaTtematuka. COOpHHK 3a/1au [ DNEKTpOHHBIN pecypc]: yueo.-
npakT. nocodbue mis CI1O / A. B. TopodeeBa. — 2-e uzn. — M.: U3natenbctBo KOpaiiT,
2017. — 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-
A2FA-7222FCECB71C#page/l

10. Martematuka [DnekTpoHHbIi pecypc]: yueonuk mis CIIO / O. B. Tarapuukos [u
np.]; mox obur. pea. O. B. TarapuukoBa. — M.: U3natensctBo FOpaiit, 2018. — 450 c. -
URL: https://www.biblio-online.ru/viewer/38DBIB9B-56CA-484B-B009-
31608A2BFBF3#page/1

11. Cenpix, U. FO. Matematuka [ DIeKTpOHHBIN pecypc|: yUeOHUK U MPAKTUKYM IS
CIIO / N. 10. Cenpix, 0. b. I'pebenmuroB, A. 1O. IlleBeneB. — M.: HM3naTenscTBO
FOpaiit, 2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-
4610-964D-71171C2568F8#page/1

12. Maremartuka [DnekTpoHHbIN pecypc]: yueOnuk / M.M. bammakoB. — Mocksa :
KuoPyc, 2017. — 394 ¢. — CIIO. - URL :https://www.book.ru/book/919637/view2/1

5.3.1lepuognueckne U3TAHUA

1. Cpennee nmpodeccronaapHOEe 00pa3oBaHUe

2. Huarepuer-xypnan Haykoenenue.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

3.  DkxoHOMHKa 1 MaTeMaTthnuyeckue Metoanl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4
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https://biblio-online.ru/viewer/1EA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1
https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-31608A2BFBF3#page/1
https://www.biblio-online.ru/viewer/38DB9B9B-56CA-484B-B009-31608A2BFBF3#page/1
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https://www.book.ru/book/919637/view2/1
http://elibrary.ru/contents.asp?issueid=1108752
http://dlib.eastview.com/browse/publication/499/udb/4

4.  Cubupckuii >KypHaa BRIYHCIUTENbHON MaTemMaTuku. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=435065 ; To xe - URL:
https://e.lanbook.com/journal/2169#journal _name

5. Maremartuka B BbiciieM oopazoBanun.- URL:
https://e.lanbook.com/journal/2368#journal _name

6. Ksanr -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

5.4. IlepeueHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HTEpHET», HEOOXOAUMBIX [IJISl OCBOCHUS TN CHUTNIHHBI

1 ObC «Ynusepcurerckas oudmmorexka ONLINE». — URL: www.biblioclub.ru
2 OBC uzngarensctBa «Jlanb». — URL: https://e.lanbook.com

3. 3BC «lOpaiit». — URL: http://www.biblio-online.ru/

4. 3bC «BOOK.ruy» https://www.book.ru
5
6.
U

9BC «ZNANIUM.COM)» www.znanium.com
OnextpoHHbIi kaTanor Hayunoii 6ubnuotexku Kyol'yY. —
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index

7. OnektponHas oubnuoreka «M3narensckoro goma «['peOeHHUKOBY -
URL:www.grebennikon.ru

8. Hayunas snektponnas 6udmuoreka (HOB) «eLibrary.ruy. -

URL :http://www.elibrary.ru

9. Basbl nanusix kommnanuu «ct Bero». - URL:http://dlib.eastview.com
10. Jlexktopuym TBy». - URL.: http://www.lektorium.tv/

11. Hanmonanbhas snektponHas oudmunoreka « HOby. - URL:http://H36.pd/
12. KubepJlennnka: HayuHas anekTpoHHas oubnmoreka. — URL:
http://cyberleninka.ru/

13. Enunoe okHO mocTyna k 00pa3oBaTeabHBIM pecypcaM : peaepanbraas NC
cBoboHoro mocryma. — URL: http://window.edu.ru.

14. CrnpaBouHo-nipaBoBas cucreMa «Koncynprant [Lmoc» - URL

http://www.consultant.ru
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http://212.192.134.46/MegaPro/Catalog/Home/Index
www.grebennikon.ru
http://www.elibrary.ru/
http://dlib.eastview.com/
http://www.lektorium.tv/
http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOUYECKHUE YKA3AHIA OBYUAIOLIMMCA [10 OCBOEHUIO
JUCHUTUJINHBI

JucuumnimHa HaleleHa Ha (OpMHUPOBAaHHE OOIIEYyYCOHBIX KOMIETCHITUH, TAKUX
KaK CIOCOOHOCTh JIEMOHCTpPALMU OOIIEHAaY4YHbIX 0Aa30BBIX 3HAHMI €CTECTBEHHBIX HAYK,
MaTeMaTUK{, TOHUMaHHE OCHOBHBIX ()aKTOB, KOHIEIIUH, IPUHIIUTIOB ¥ TEOPHIA.

OO0yueHne CTYACHTOB OCYIIECTBISECTCA MO TPATUIMOHHOW TEXHOJIOTMH (JIEKIIHH,
NPAKTUKN) C BKJIIOYEHUEM MHHOBAILIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3peHHs HCHOJb3YEMBIX METOAOB JICKIIUU MOAPA3JEISIOTCS CIEAYIOIMNUM
oOpa3zoMm: HH(POPMAIMOHHO-OOBSACHUTEIbHASL JICKIMS, ITOBECTBOBATEIbHAS, JICKIIUA-
Oecena, mpobOIeMHast JICKIUA U T. 1.

YcTHOE — M3NmokKeHWe — ydyeOHOro — maTrepuaiga  Ha  JIEKIMH  JOJDKHO
KOHCHEKTHpOBaThCsl. ClylIaTh JEKIUI0 HY>)KHO YMETh — MOJAIePKUBATh CBOE BHUMaHUE,
NOHATh M 3allOMHHUTH YCIBIIIAHHOE, YJIOBUTH TMay3bl. B mpoiecce H3I0KEHUS
IpernojaBaTesieM JEKUUMU CTYACHT JOJDKEH BBISICHUTH BCE HEIMOHSATHBIE BOIPOCHI.
3anuchiBaTh  COJAEpKAHHE JIEKIIMM HYXHO 00s3aTENbHO — 3allUCH  MOMOTaroT
MOJIIEP’)KUBATh BHUMAHUE, CIIOCOOCTBYIOT MOHUMAHHUIO M 3alIOMUHAHUIO YCIIBIIIIAHHOTO,
OPUBOJIUT 3HAHUE B CHUCTEMY, CIyXaT OINOpOM A mepexona K Ooisiee TIIyOOKOMY
CaMOCTOSTEIbHOMY U3YUYEHHIO MPEIMETA.

MeTtouyeckue peKOMEHIalliy M0 KOHCTIEKTHPOBAHUIO JICKIU:

— 3aIUCh JIOJDKHA OBITh CHCTEMHOM, MPEACTABISITH COOON COKpaIEHHBIM BapuaHT
Jexkuuu npenoaaBaTens. HeoOxonumo ciymarbh, 00QyMbIBaTh U 3alUCHIBATh
OJIHOBPEMEHHO;

— 3amuch BeNETCS OYeHb OBICTPO, YETKO, MO BO3MOXHOCTU KOPOTKHUMH
BBIPAKCHUSIMU;

— He IMpeKpamas CciaymaTh [pernojaBaTeNs, HYKHO 3aluchiBaTh TO, YTO
HEoO0X0AMMO ycBOMTh. Henp3s 3amuceiBaTh cpa3y kK€ BBICKa3aHHYIO  MBICIb
IpenojaBaTelis, CIEAyeT €€ MOHATh M IOCJIE 3TOr0 KpPaTKO 3alHucaTh CBOMMH CIOBaMH
WIM CJIOBaMU TpenojaBatens. BaxHo, 4ToObl B HEll He ObLI MOTEPSH OCHOBHOM CMBICI
CKa3aHHOTO;

—MMEHa, 1aThl, HA3BaHUS, BBIBObI, ONPEICIICHUS 3aMIMCHIBAIOTCS TOUHO;

—caeayeT oOpaTUTh BHUMaHWE Ha OQOpMIICHHUE 3amucH JIeKIuu. i Kaxaoro
npeaMera 3aBoauTcs oOmias TeTpagb. OTIMYHBIM OT OCTajJbHOTO I[BETA CIEAYET
BBIJICJISITh  OT/ACJIbHBIE MBICIM U 3aroJIOBKM, COKpallaTh OTAEJIbHBIE CJIOBA U
NPE/UIOKEHUs, HUCIOJIb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JIATHHCKOIO U TIPEYECKOro
anQaBUTOB, a TAK)KE€ HEKOTOPBIE MPUEMBI CTEHOTPA(UUYECKOTO COKPAILIEHUS CIIOB.

[IpakTuueckue 3aHATUS 110 AUCHUIUINHE «MaTemMaTuKay MpoBOASTCS M0 CXEME:

— YCTHBIW OIIPOC M0 TEOPUH B HAUaJIe 3aHATHUS;

— paboTa B rpyIax no pa3pelieHuIo Pa3IuyHbIX CUTyallui 10 TEME 3aHSITHS;

— peuleHHe MPakTUYECKUX 3a7ay;

— WHJMBHyaJIbHbIE 3aJ]aHUS JJIs OJATOTOBKH K MPAKTHUYECKUM 3aHSATHUSM.

[lenp mpakTUYECKOTO 3aHATHS - HAYYUTh CTYJECHTOB MPUMEHSITh TEOPETUUYECKUE
3HAHUS MIPU PELICHUH MPAKTUYECKUX 3a/1a4 HA OCHOBE PEANIbHBIX JaHHBIX.

Ha npakTuyeckux 3aHATHIX MPeo0IalaloT CAeAYIOIUE METOIBI:

BepOanbHbIC (MPe00IIaIatoIIMM METOI0OM JTOJDKHO OBITh O0BSICHEHHE);,
MpakTUYecKue (MMChbMEHHbIE 31aHUs, TPYIIOBBIC 3aJJaHUS U T. 11.).

BaxxHBIM /17151 CTy/IeHTA SIBIISIETCS YMEHHE PAllMOHAIBHO TOI0MPATh HEOOXOIUMYIO
yueOHyto utepatypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOUYHUKAMH SBIISFOTCS:

— oubnuoteuynsie Gpouapl punuana Kyol'Y;
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— DJJIEKTpOHHAsi OWONHMOTEYHass cuUcTeMa «YHHBEPCHUTETCKas OuOIMOTeKa OH-
JIalH»;

— 3IeKTpOHHas 6ubanoTeunas cucreMa M3narensctsa «Jampy. ( IOPAIT)

[Touck xkHUr B OMONMOTEKE HEOOXOIMMO HAYMHATH C HU3YUYECHHS MPEIMETHOTO
(cucTeMaTUYyeCcKUi) KaTajora M CO3JIaHUs CHHCKAa KHHT, MOCOOWH, METOIUYECKUX
MaTepUaoB MO TeMe u3ydeHus. [IpocMOTp KHUTM HAUYWHAETCS C TUTYJIBHOTO JIMCTA,
cienyrouiero nocie 06g0xku. Ha HEM OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE JTaHHbBIE,
XapaKTepU3yIolue KHUTY: Ha3BaHUE, aBTOP, BHIXOJIHBIE JIaHHBIC, TAHHBIE O Mepeu3JaHuN
u 1.7. Ha oGopore TuTyiabHOro nucra Aa€Tcsi aHHOTALUA, B KOTOPOM yKa3bIBAETCs
TEMaTHKa BOTPOCOB, OCBEIIEHHBIX B KHUTE, OMPEIEIICTCS KPYT YnTaTeNed, Ha KOTOPBIN
OHa paccuuTaHa. bonbplioe 3HaUEHHE WMEET MPEIUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT
YUTaTeNsl C JIMYHOCTBIO aBTOpa, UCTOPHEHM CO3/laHWsl KHWUTHU, PACKpPBIBAET COJEpKaHUe.
[IpounTaB mnpeauciIOBHE © TOJY4YHUB O0OIlIEee IMpeACTaBIeHUEe O KHHUIe,  CIeAyeT
oOpaTtuThes K oryaBieHuto. OriaBieHUe KHUTH 3HAKOMHUT 00y4aeMoro ¢ CoAepKaHUEM
U JIOTUYECKON CTPYKTYpOHM KHHUTM, TIO3BOJIIET BBIOpATh HYXHBIM MaTepuan s
uzydeHus. ['0J1 u3maHusi KHUTU TIO3BOJIAET CYIWTh O HOBU3HE MaTepuana. Uem wyaiie
KHUTa W3AAa€TCsA, TeM OOJBIIYI0 IEHHOCTh OHA MPEACTaBIsAeT. B KHUTE MOTYT OBITH
NpUMEYaHUs, KOTOpPhIE COJEepXaT pa3lu4Hble JOMOJHUTENbHBIC cBenacHus. OHH
MIEYaTal0TCsl BHE OCHOBHOTO TEKCTA U Pa3bsICHSIOT OTJIEIbHBIE BOMPOCHL. [IpeqmeTHbie u
anpaBUTHBIE yKa3aTedW 3HAYUTEIHHO OOJIEr4aroT MOBTOPEHHUE HW3JI0KEHHOTO B KHUTE
Marepuaia. B KOHIIe KHUTM MOXKET pacnojiaraTbCsl BCIOMOraTeNbHbli Mareprual. K Hemy
OOBIYHO OTHOCATCS MHCTPYKIIUH, IPUIIOKECHHSI, CXEMBbI, CUTYallMOHHBIE 33]]a491, BOIIPOCHI
JUISE CAaMOKOHTPOJISI U T.JI. JUis Jy4niero mpeacTaBlieHUs U 3alIOMHHAHUS
MaTepuaja Iejecoo0pa3HO BECTHU 3allUCH M KOHCHEKTHl Pa3IMYHOIO COJEp)KAaHMS, a
UMEHHO:

— MIOMETKH, 3aMEUaHMusl, BbIICJICHHUE TJIABHOTO;

— TUJIaH, TE3UCHI, BHITUCKU, ITUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, Jokiaa, JeKIusl 1 T.1.

YuraTh y4yeOHUK HEOOXOJUMO BJIYMUMBO, BHHUMATEIbHO, HE IMPOITyCKas TEKCTa,
CTapasch MOHATh KAXIYIO Gpa3y, OMHOBPEMEHHO pa30upasi MpUMephl, CXeMbl, TaOIHUIIbI,
pPUCYHKH, TpUBEIEHHBIC B yueOHUKe. OTHUM M3 BaKHEUIIHX CPEJICTB, CIIOCOOCTBYIOIINX
3aKpeIUICHUIO0 3HAHWH, SBJISETCS KpaTKas 3aluch TMPOYUTAHHOTO MaTepuana —
COCTaBJIeHHE KOHCINEKTa. KOHCIEKT — 3TO KpaTKoe CBS3HOE H3JI0KEHUE COAEp KaHUs
TeMbI, Y4eOHUKA WJIM €r0 4acTu, 0e3 moJpoOHOCTeW M BTOpPOCTENEeHHBIX aeraineil. Ilo
CBOCH CTPYKType U IMOCJIEIOBATEIbHOCTH KOHCHEKT JOJKEH COOTBETCTBOBAThH IUIAHY
yueOHMKa. [1o3TOMY Ba)KHO CHayana COCTaBUTh IUIaH, a IOTOM MUCATh KOHCIIEKT B BUJIE
OTBETa Ha BOMPOCH IiaHa. Ecnu y4eOHUK pa3nenéH Ha HeOOJbIINME 03ariaBliCHHBIC
YacTH, TO 3aroJIOBKM MOXHO pacCMaTpUBaTh KaK IMYHKTHI TUTaHA, a U3 TEKCTa KaKIOH
YacTU CJeayeT 3amucaTh T€ MBICIH, KOTOpbIE€ pPACKPBIBAIOT CMBICT 3arojoBKa.
TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTb, C)KAaTOCTh, 1IEJI€CO00Pa3HOCTh KaXKI0TO 3aMKChIBAEMOTO CIIOBA;

— COJEpPKaTeIbHOCTh 3alKMCH - 3alKUChIBAEMbIE MBICIH CIeAyeT (GOpMYyIHpPOBATh
KpaTko, HO 0e3 ymepba st cmbicia. OOBEM KOHCHEKTa, Kak TMPABUIIO, MEHBIIE
U3y4aeMoro tekcra B 7-15 pas;

—KOHCIIEKT MOJKET OBITh KaK IMPOCTBIM, TaK M CIOXHBIM IO CTPYKTYpe — 3TO
3aBHCHUT OT COJICPKAHMSI KHUTH U 1SN e€ U3yUeHHsI.

MeTtoanueckne peKOMEH/IaluH 10 KOHCTIEKTUPOBAHUIO:
— TPEeXJe YeM HadaTh COCTABISATh KOHCIEKT, HY’)KHO O3HAKOMHTHCA C KHHUTOM,
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IPOYUTATh €€ CHaYyaJla JJ0 KOHLA, [IOHATh IPOYUTAHHOE;

— Ha 00JIOKKE TeTpajy 3alUCBIBAIOTCS Ha3BaHHE KOHCIIEKTUPYEMOM KHUTH U UMS
aBTOpA, COCTABJISAETCS TUIaH KOHCIIEKTUPYEMOIO TECTA;

— 3alUCHU JIy4Yllle JAeJiaTh NpPH MPOYTEHUH HE OJHOTO-ABYX ab3aleB, a LEeJoro
naparpada Wiy IIaBbl;

— KOHCIIEKTHPOBAHUE BENETCSA HE C LEIbI0 UMETh ONPEACIEHHBIN 3alUCH, a UL
Oosiee TOJHOrO OBJAJACHUS COAEPKAHUEM H3Y4aeMOIO TEKCTa, MO3TOMY B 3aIUCAX
OTMEYaeTcss U BBIAENAETCS BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO OCOOEHHO
IIPUBJIEKJIO BHUMAHUE;

— IIOCJIE TOTO, KaK CJEeJIaHa 3aluch cojaepXkaHus mnaparpada, IJIaBbl, CIENYET
nepeunuTaTh €€, 3aTeM CHOBa OOpaTbcsl K TEKCTY M MPOBEPUTH ceOs, MPaBUIBHO JIU
U3JI0’KEHO COJEPIKaHNE.

TexHrKa KOHCIIEKTUPOBAHHUSA:

— KOHCIIEKTHpPYS KHHUTY OOJbLIOro 00bEMa, 3alucCh CIEIyeT BECTH B 0OOIIei
TETpau;

— Ha Ka)XXJI0M CTpaHHULE CJIeBa OCTAaBJIAIOT MOJS WMPUHON 25-30 MM A 3anucu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKUX 3aME€YaHUi, BOIIPOCOB;

— KaX/1as CTaHULa TETPaau HyMepyeTcs;

— JUIS TIOBBIIEHHS] YATAEMOCTH 3aIlMCU OCTaBIIAIOT MHTEPBAJIBI MEXIY CTPOKAMH,
a03a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHOW» CTPOKH;

— IpU KOHCIEKTUPOBAHMM IIMPOKO HCIONB3YIOT pa3IMYHBbIE COKpPALEHUS U
YCIIOBHBIE 3HAKH, HO HE B yIIEpO CMBICIYy 3alMCcaHHOro. PexoMeHIyeTcsi MpUMEHATh
o0meynoTpeOuTeNbHble COKpallleHus,, Hampumep: M.0. — MOXeT ObITh; TIOoC. —
rOCYAApCTBEHHBIN; 1.0. — JOKHO OBITh U T.J.

— He cleAyeT COKpalmaTh UMEHa M Ha3BaHHA, KpOME OYeHb YacTo
HOBTOPSIOLUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHWYECKOrO IMEpenuchiBaHUS TekcTa 0e3
IPOJYMBIBaHHUS €r0 COACPKAHUS U CMBICIIOBOTO aHAJIH3a.

CamocrosTenbHass paboTa CTYJICHTOB SBIISETCS BaKHEWIIeH ¢opmol ydeOHO-
NOo3HaBaTeabHOro mporecca. OCHOBHAs IeNb CaMOCTOSITENIbHOW paboThl CTYAEHTa MpU
U3YYEHUM JUCHUIUIMHBI — 3aKpENUTh TEOPETUYECKUE 3HAHUS, IMOJYyYEHHBIE B XOJ
JICKUMOHHBIX 3aHATHM, a Takke cPOpMUPOBATh MPAKTUYECKUE HABBIKM MOJATOTOBKH B
obOmactu Martemaruku. CamocTtosdTenbHass paboTa CTyJEHTa B IIPOIEcCe OCBOCHUS
JUCLUIUIMHBI «MareMaTrKa» BKIIIOYAET:

— M3y4eHUE OCHOBHOWM W JOTOJHUTEIBHON JTUTEPATYPHI IO KYPCY;

— paboTy € ANEKTPOHHBIMH Y4EOHBIMU PECYPCAMH;

— U3Yy4YEHHE MATEPUAJIOB NIEPUOINYECKO ITeUaTH, HHTEPHET PECYPCOB;

— MOJATOTOBKY K TECTUPOBAHMIO;

— WHIUBUAYaJbHbIE M TPYIIOBBIE KOHCYJIbTAallMM 110 HauboJIee CII0XKHBIM
BOIpOCaM.

Ha camocTosiTensHyto paboTy CTyIEHTOB OTBOAUTCA 78  4acoB y4eOHOTo
BpemMeHH. Hauanom opranuzanuu Jir000H CaMOCTOSITENIBHONH paOOTHI JOMKHO OBITh
NPUBUTHE HABBIKOB U YMEHHUH IpaMOTHON palbOTHI ¢ y4eOHON M HAy4YHOH JIMTEpaTypOu.
OTOT mpolecc, B MEPBYIO oOuepe/b, CBA3aH C HaXO0XKJACHHEM HEOOXOIUMOM IS
YCIICHTHOTO OBJIAJICHUSI YU4EOHBIM MaTepuanoMm juteparypoil. CTyneHT JO0KEH yMEThb
NOJB30BaThCcsl (OHAAMH OMONMOTEK M CHPaBOYHO-OMOIMOTpadUUECKUMHU U3JaHHUSIMU.
CTyneHTbl 17 TIOJHOLIEHHOIO OCBOEGHMSI Y4YeOHOro Kypca JIOJKHBI COCTaBJISATh
KOHCIIEKThI KaK IpU MPOCIYIIMBAHUM €0 TEOPETUYECKOW (JIEKLIMOHHOM) 4acTu, Tak U
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OpU TOATOTOBKE K MPAKTHYECKUM (CEeMUHAPCKUM) 3aHATUAM. JKenaTrenbHO, YTOOBI
KOHCIIEKTBI JIEKIIUH M CEMUHApOB 3allMCHIBAIIACH B JIOTMYECKOM IIOCIEL0BATEIBbHOCTH
M3y4YEHUs1 Kypca M COIEpXKaJINCh B OIOHOW TeTpaau. BeneHue KOHCIEKTa SBIIAETCS
HEOOXOIMMBIM BUIOM y4e€OHOU J1eATeabHOCTH. [I0CKOJIbKY KOHCIIEKT:

— B IIOJIHOM 00bEME OIICHMBAETCS KaK Pa3HOBUIHOCTh IMMCbMEHHOTO OTBETA Ha
U3y4aeMble BOIIPOCHI;

— chnyXuT 0a3oi s YCTHOrO OTBETa HAa CEMHMHApe IO OJHOMY U3 BOIPOCOB
paccMaTpuBaeMoro IUIaHa;

— CBEIEHHUs U3 KOHCIIEKTAa MOT'YT BBICTYIATh B KAYE€CTBE UCTOYHUKA JOIOIHEHHUN
K OTBETaM JIPYTUX CTYIECHTOB.

Opranuzanysi TEKyIIEro KOHTPOJS 3HAHUM, YMEHHI M HABBIKOB OOYYarOIIMXCS
OCYILECTBIIAETCS IYyTEM TECTUPOBAHMUS.

@DopMOI UTOrOBOI0 KOHTPOJIA SIBISAETCSA JK3aMEH. DK3aMEH COCTOUT M3 OIHOIO
TEOPETUYECKOT0 BOIIPOCA U OJHOT'O IIPAKTUYECKOT 0.

7. OUEHOYHBLIE CPEJICTBA JII KOHTPOJIA YCIIEBAEMOCTHU

7.1. Ilactiopt poH1a OIEHOYHBIX CPEIACTB

Ne Kontpoanpyemsie pazaennl (TeMbl) AMCHUTIMHBI HanmenoBaHue OUCHOUHOTO
n/n PO.IHpY pasit el CpeACTBa
Paznen 1. AJITEBPA Pedepar

YcrHslii onpoc
[IpaxkTryeckas pabora
KontponsHas pabora
Pazgen 2. OCHOBBI TPUTTOHOMETPUU VYcrHbIi onpoc
2 [IpakTrueckas padbora
KonrposnbHas pabora
Pazpen 3. ®YHKIIMU UX CBOMWCTBA U TPA®UKU YcTHbIl onpoc
3 [IpakTrueckas padbora
TecTupoBaHue
Pasznen 4. HAUAJTIA MATEMATHUYECKOI'O AHAJIM3A YcTHbIl onpoc
4 [IpakTrueckas padbora
KonrposnbHas pabora
Pasznen 5. YPABHEHUSA U HEPABEHCTBA YcTHbIl onpoc
[IpaxkTryeckas pabora
Kontponsnas pabora

TecTupoBaHue
Pazznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPHS Pedepar
BEPOSATHOCTEN YeTHBI onpoc

[IpaxkTryeckas pabora
KouTtpoubHas pabora
Paznen 7. TEOMETPUA Pedepar
VYcTHBIi onpoc
INpaxruueckas pabora
KonTtpoubHas pabora

7.2 Kputepun OLEeHKH

KoHTponp 1 oreHka pe3yabTaToB OCBOCHHS Y4eOHOM JMCHUMUIUIMHBI OCYIIECTBISIETCS
nperoiaBaTeieM B MPOIECCe TPOBENCHUS NPAKTUYSCKUX paboT, TECTHPOBAHMSA,
cobeceoBaHMs MO pe3yabTaTaM BBINOJHEHUs Ja00OpaTOpHBIX paboT, a TaKXKe peIICHUs
3a7a4, COCTaBJICHUS pabO4YMX TaOJMIl M TOJITOTOBKM COOOIICHWH K YPOKY. 3HaHHS
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CTYJIEHTOB Ha MpPaKTUYECKUX 3aHATUSAX OLEHUBAIOTCA OTMETKAMU «OTJIMYHOM,
«XOPOILIO», «yIOBIETBOPUTENBHO» U «HEYIOBIETBOPUTEIBHOY.

YcrHBI OnpoC. YCTHBIM OTBET — JTO Pa3BEPHYTHIM pacCKa3, BKIIOYAIOIINI
TEOPETUYECKUE MAaTE€pPUANIbl U MPUMEPBI UX NMPUMEHEHUS. Y AOBIETBOPUTEIbHAS OLEHKA
CTaBUTCS, €CJIU CTYJIEHT AEMOHCTPUPYET HEINIYOOKHE TEOPETHUECKUE 3HAHUS, IPOSBIISIET
cinabo chopMUpOBAaHHBIE HABBIKM aHAJINW3a SBJIEHUM M NPOLECCOB, HEIOCTATOYHOE
YMEHHE JieJaTh apryMEHTHPOBAHHBIE BBIBOJBI M MPUBOAUTH NPUMEPHI, MOKA3bIBAET HE
JOCTaTOYHO  CBOOOJHOE  BJAJE€HUE MOHOJOTHMYECKOH peublo, TEpPMUHOJIOTHEH,
JIOTMYHOCTBIO U MOCJIEA0BATEIbHOCTBIO WM3JI0KEHHUS, AENaeT OMMUOKU, KOTOPhIE MOXKET
UCIIPABUTH TOJBKO MPU KOPPEKIMH MIPENOIaBATEIEM.

Pedepar. [Ipoaykr camocToATENbHOM pabOTHI CTYAEHTA, MPEACTaBIAIOMNNA cOO0M
KpaTKOE€ M3JI0KEHUE B NHCBMEHHOM BHJE IOJIYYEHHBIX pPE3YyJbTaTOB TEOPETUYECKOTO
aHamu3a OINpeAeleHHON Hay4yHOM (y4eOHO-HMCCIeoBaTeNbCKOM) TeMBbl, I/I€ aBTOP
pPacKpbIBA€T CYTh HCCIEAYeMOW MpoOIeMbl, MPUBOAUT pa3IUYHbIE TOYKU 3pEHUS, a
TaKKe COOCTBEHHble B3MNIAAbl Ha Hee. Pedepar oueHuBaeTcss MO KOJIMYECTBY
NPUBJICYEHHBIX HMCTOYHUKOB, TJyOMHE aHaiu3a IpoOJIeMbl, KayecTBe OOOCHOBaHUS
ABTOPCKOM MO3ULIMHU, TTTyOUHE PACKPBITUS TEMBL. Y JOBJIETBOPUTENbHAS OL[EHKA CTABUTCH,
€clIi TeMa OCBElIeHA JHUIIb YaCTUYHO, JOMYIIEHbl (PaKTUUECKUE OLIMOKU B COACPKAHUU
pedepaTa, WIM HMEIOTCA CYLIECTBEHHbIE OTCTYIUIEHHUS OT TpeOoBaHHUU K
pedepupoBaHUIO, MU HETIOJIHbIE OTBETHI HA JOMOJHUTEIbHBIE BOIPOCHI.

Tect. Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM, MO3BOJIAIONIAS ABTOMATU3UPOBAThH
npoleypy U3MEpEeHusl YPOBHS 3HaHUN U yMeHHM oOydaromerocs. TecT oleHuBaeTcs 1o
KOJIMYECTBY MPAaBWIbHBIX OTBETOB (He MeHee 50%.).

IpakTnueckass padora. IIpakTrueckass pabora — 3T0 0OCOOBI BHUJA JESATEIBHOCTH
oOy4aroIerocsi, 4YTO MOJAPa3yMEBAaeT BBHINOJHEHUS PA3HOIUIAHOBBIX 3a/laHul, He
CBSI3aHHBIX ¢ 00pabOTKOM TeopeTHuecKoro Matepuana. Bo Bpems BBIMOIHEHUS CTYIEHTY
HE00XO0/IMMO HCIIONIb30BaTh PaHee MOoJyuyeHHbIE TeopeTndeckue 3HaHus. [lonoxurenbHas
OLICHKA CTaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aaHMsI IPAKTHUECKON paboThl C 3aMEYaHUSIMU;
CTYJIEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

KoutpoanHass pabora. KoHTpompHas pabora — 3TO BHA JACATEIBHOCTH
oOy4aroImerocsi, 4YTO IMOAPAa3yMEBAET KOMIUIEKCHYIO MPOBEPKY TEOPETHUECKOIrO
MaTepuaja M yMEHHME MPUMEHSATh TMOJy4YeHHble 3HAHWA TPU pELIEHUH 3aj]ad.
[TonoxxurenpHass OIICHKA CTaBUTCA, €cid BbIMOJHEHO 60% 3amaHuii KOHTPOJBHOU
paboTHI.

OueHka «OTJIIMYHO» BBICTABISETCS, KOrjJa oOydarolluecs IOKa3bIBaeT TIiyOoKoe
BCECTOPOHHEE 3HAHUE pas3zesia JUCIHUIUIMHBI, O005S3aTeIbHOM M JOMOJHUTEIbHON
JUTEPATypbl, apryMEHTHPOBAHO M JIOTMYECKH CTPOMHO H3JAaraeT MaTepHuall, MOXKET
IPUMEHSTh 3HAHUS JJIs aHAIN3a KOHKPETHBIX CUTYalUH.

OueHka «XOpOIlO» CTaBUTCS TMpPU TBEPAbIX 3HAHUAX paszjiesa JUCHUIUIMHBI,
00s3aTeNIbHON  JIMTEpaTypbl, 3HAKOMCTBE C  JIONOJIHUTEIBHOW  JIMTEPATYpPOH,
apryMEHTHUPOBAaHHOM H3JI0’)KEHUU MaTepualla, YMEHUU NPUMEHUTh 3HAHUSA JUIS aHaIU3a
KOHKPETHBIX CUTYalUH.

OneHka «yIOBJIETBOPUTENIbHO» CTAaBUTCS, KOTJA CTYJACHT B OCHOBHOM 3HAaeT pasjien
JUCLUIUIMHBI, MOXET MPAaKTUYECKH IPUMEHUTH CBOM 3HAHUS.

OneHka «HEYJOBJIETBOPUTENIBHO» CTABUTCS, KOI/IA CTYJIEHT HE OCBOMJI OCHOBHOIO
coJiep KaHMsI IpeaMeTa U ¢1abo 3HaeT u3ydaeMblid pa3zest JUCIUILIAHBIL.
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7.3 OueHo4HbIE CPECTBA JIJIsl TPOBEACHUS TEKYIIEH aTTeCTalluu

B nannom pa3nesie npuBOASITCS 00pa3ubl OLEHOYHBIX cpeaAcTB. IIoIHBIH KOMILIEKT
OLICHOYHBIX CPeCTB NPUBOAUTCH B DOH/IE OLIECHOYHBIX CPEACTB.

Texymuii KOHTPOJIb TPOBOIAUTCS B popMe:

-MHAUBUAYAJIBHBIA YCTHBIN OIPOC
-IMCbMEHHBIN KOHTPOJIb
-TECTUPOBAHUE 110 TEOPETUUYECKOMY MaTEpHay
-npakTryeckas padbora
-3a1uTa pedepara

-3aI1IMTa BBIIIOJHEHHOTO 3aJaHuUs

®opma [IpakTuueckuit JInunble kayecTBa Tpnvepet
aTTecTaluu Snanm YMeHHs OIIBIT (BJIaZCHHE) CTyIIeHTa OCHOTHBIX
CpeACTB
VYcerHbiid Kontpons Ouenka ymenus | OneHKa HABBIKOB Ouenka KouTpoasn
(MUCBMEHHBIN) | 3HAHHUH MO pasiuyarhb paboTsI ¢ CIIOCOOHOCTH bI€ BOIIPOCHI
ompoc 1O | OTpeJeIeHHBIM KOHKpPETHBIE JUTEePaTypHBIMU OTIEPATUBHO U 0 TeMaM
TeMaM npobiaemam MTOHATHUS HUCTOYHUKAMU Ka4eCTBEHHO MIPUIIararTc
OTBEYaTh Ha s
MOCTaBJICHHBIE
BOIIPOCHI
Pedeparsr KonTponb Onenka ymenus | OleHKa HABBIKOB Onenka Tembl
3HAHHH 110 pasnuyartb paboTsI ¢ CIIOCOOHOCTH K pedeparos
OTIpeIeTICHHBIM KOHKPETHBIE JIUTEPATYPHBIMH CaMOCTOATENLHON | MPHIIAraloTce
npobsiemam TIOHATHS NCTOYHUKAMHU pabore n aHaM3y | 5
JIUTEpaTypHBIX
HCTOYHHKOB
[Ipaktuueckue | CMBICT NOHSTHI: BLIONHSTE Hasbikamu: Ouenka Tewmsl pabot
paboTs! 9HCTI0, (PYHKIIHS, apudMernuecky | HAXOMUTh 3HAUCHUS CIIOCOOHOCTH [IPUJIAratoTC
norapum, e neiicTBus, | KOPHSA HATYPANBHOM | ONEPaTHBHO U o
MPOU3BO/IHAS, coueras ycrHble | CTCTICHH, CTETICHU C | KAuECTBEHHO
CHHYC, KOCHHYC, U HuchMeHHbIe | PALMOHAIBHBIM pemaTh
TaHTeHC, TIPHEMBL; TIOKa3aTeneM, MOCTaBJICHHBIC HA
KOTaHI'€HC, BEIYHCITE norapudma, MPaKTUIECKUX
MHTerpa, Tefna SHAYEHUS TI0JIb30BaTHCS paborax 3amauu u
BpalleHH, YUCIIOBBIX 1 | oleHKo# n apryMEHTHPOBATh
MHOTOTPaHHHUKH, GyKBEHHBIX MIPUKUIKOH TIpU Ppe3yIbTaThl
TIOBEPXHOCTH, BLIPAKEHHI; MIPAKTHYECKUX
00BeM onpe/IeNATh paboTax; CTpOUTH
3Ha4YCHUE rpadukn Gynkimi;
DyHKIH o | COCTAaBIATH
3HAYEHUIO YPaBHEHHA 1
aprymenta mpu | HEPABEHCTBA IO
PasIMHbIX YCIIOBHIO 331a4H;
crocobax CTpouTH
3aaHus mpocTenme
PyHKLHH; ceueHus Kyoa,
BEIYHCISTE TIPU3MBI, TUPAMUIbI
MIPOU3BOJHBIE U
epBOOOpa3HbIE
; pemaThb
pannoHalbHbIE,
MoKa3aTeIbHbIE
u
sorapupMuyecK
ue ypaBHEHUS U
HEPaBEHCTBA;
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pemaTh

IUTAHUMETPHUEC
KHe "
MIpOCTENIINE
CTEpEOMETpHUEC
KM€ 3ajaddl Ha
HaxXOXJICHHE
reOMEeTPUYECKU
X BEJINYNH
(nmMH,  YTIJ0B,
IUIOIIAJCH,
00BEMOB
TectupoBanue | Kontpoas Omnenka ymeHust | OueHka HABBIKOB Ornenka Bonpocst
3HaHUi 1o pa3nu4ath JIOTHYECKOTO CIIOCOOHOCTH MpUIararTc
OTIpEICTICHHBIM KOHKPETHBIE aHaIM3a ¥ CHHTE3a | OINICPaTHUBHO H b
npobiiemam TIOHATHSA pu Ka4eCTBEHHO
COIOCTaBIICHUH OTBEYaTh Ha
KOHKPETHBIX TIOCTABIICHHBIC
TIOHATHH BOIIPOCHI
Kontponsnast | Kontponb Ouenka ymenus | OneHKa HABBIKOB Ouenka 3ananus
pabora 3HAHMH 110 TeMe pasnuyartb JIOTHYECKOTO CIIOCOOHOCTH TIPUJIATaloTC
(paznmemny) KOHKpETHBIE aHaJlM3a U CHHTEe3a | OMEPAaTUBHO U s
TIOHSITHS pu Ka4eCTBEHHO
COIIOCTaBJICHUHU OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIE
TIOHSTUH BOIIPOCHI

7.4. OueHOYHBIE CPeCTBA ISl IPOBEIeHUS POMEKYTOYHOM aTTeCTAluU

[IpomMexxyTouHas arTecTanus

dopma IIpakTudeckuii JInuHble KauecTBa Tpuvepst
aTTeCTALIH 3HaHUA Ymenus oNbIT (BiaeTh) cryenTa OILIEHOYHBIX
CPEICTB
Huddepenun | Konrporns 3Hanus | Ouenka ymeHust | OlieHKa HaBBIKOB Orenka Bomnpocsr:
pOBaHHBIN 6a30BbIX HNOHUMATh JIOTHYECKOTO CIIOCOOHOCTH
3auet/ TIOJIO’KCHUH B CIIEIUATBHYIO COIOCTaBJICHUS U TPaMOTHO U YETKO NpHAATaioTe
9K3aMEH obnactn TEPMHUHOJIOTHIO | XapaKTEPUCTUKU n3J1araTh 7
MaTeMaTHKH 00BEKTOB Marepuain

Ouenka ymenus | OneHKa HaBBIKOB OreHka 3agaun

pemarts JIOTHYECKOTO CIIOCOOHOCTH TIPUJIATaloTC

TUIOBBIE 337Ul | MBIIUICHUS IpU TPaMOTHO U YETKO | 5

B o0OacTu peleHnn 3a1ad B H3JIaraTh X0

npodeccuoHans | obmactu pelIeHus 3a71a9 B

HOM mpodecCHOHaNIbHOM | obmacTu

JeSITeIbHOCTH JeSITeIbHOCTH po¢eCCHOHATBH

OH NeSITeILHOCTH
"
apryMeHTHPOBATh
pe3ynbTaThbl
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7.4.1 TlpumepHble BOMNPOCHI 1Jisi MPOBeAEHHUs] MPOMEKYTOUHOH AaTTeCcTAIMU
(nud. 3a4eT/ IK3aMeH)
Bonpock! k iudpepeHpoBaHHOMY 3a4eTy:
1.MHOk€eCTBO AEUCTBUTEIbHBIX Unce. JleicTBUs Hal IeHCTBUTEIILHBIMUA YUCIIAMH.
2.I1pubnuxennsie Borunciienus. OKpyrieHre NpuOIMKEHHbIX 3HAYCHUH BETHUKH.
3. eiicTBus Haa MPUOIMKEHHBIMUA 3HAUCHUSIMH BEJTUYHH.
4 Ilonsitue crenenu. CBONCTBA CTETICHEH.
5.Ilonsitue kopHsi. CBOMCTBA KOPHEIA.
6.Jlorapudmer. CBoiicTBa moraprudmos.
7.0npenenenue norapudma. Teopemsl norapupmupoBanus. HarypanbHeie
J0TapU(MBbIL.
8.YnopsnoueHHbie MHOXKECTBA. [lepecTaHOBKY U pa3MelIeHUs.
9.0cHoBHOE NTOTapu(PMUYECKOE TOKAECCTBO U APYTUE JOTapUPMUIECKUE TOKICCTBA.
10.MHuo)ecTBO. OCHOBHBIC ITOHSTHS.
11.MppanmroHanbHbIe YUCIA.
12.Pa3BuTHE MOHATHS O YHUCIIE.
13.KoHeuHble 1 OECKOHEYHBIC ACCSITHYHBIC TPOOH.
14.Oxpyrnenue npuOINKEHHBIX 3HAYCHUN BEJIUYHH.
15.0cHOBHBIE TTOHSTHS TPUTOHOMETPHUH
16.OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
17.®@opmysbl TpUBEACHUS
18.DopMyIIbI CHOKEHUS
19. TpuronoMeTprueckue ypaBHEHUSI U HEPABEHCTBA
20.®yukuun. O61acTh OMpeACICHUS 1 MHOXKECTBO 3HaUeHUN (DYHKITUN
21.CpoilicTBa hyHKINUU
22 .I'paduku dneMeHTapHBIX QYHKITHIA

Bormpocs! 17151 npoBeAeHUS SK3aMEHaA.:

1. Lenble u panioHaNbHbIE YHCTA.

2. [lepnennukynsipHble IPsIMbIE B TPOCTPAHCTBE.

3. ApudmeTnieckuii KOpeHb HaTypaJbHOU CTEICHHU.

4. [TapaynenbHble IpsAMbIe, TEPIIEHIUKYISIPHBIE K TUIOCKOCTH.
S. CreneHb ¢ pallMOHANbHBIM U IEUCTBUTENLHBIM MOKA3aTENIEM.
6. [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOM U TUIOCKOCTH.

7. Crenennas (GyHKIIUS, €€ CBOMCTBA U rpaduK.

8. Teopema 0 IpsAMOMN, NEPIEHAUKYIISIPHON K INIOCKOCTH.

9. B3aumHo oOpaTHble QyHKIUY.

10. PaccrostHUE OT TOYKH 4O INIOCKOCTH.

11. PaBHOCWIIBHBIE YPaBHEHMS U HEPABEHCTBA.

12. Teopema o0 Tpex NepreHIuKYIIApax.

13. HppanmonanbHble ypaBHEHMUS.

14. Yroa Mexay NpsAMOU U INIOCKOCTHIO.

15. [TokazarenbHast GyHKILIHS, €€ CBOMCTBA U rpaduK.

16. JIByrpaHHBIN yroJI.

17. ITokazarenpHbIE ypaBHEHUS.

18. IIpu3Hak nepneHauKyIspHOCTH ABYX IJIOCKOCTEH.

19. [TokazaTenpHbIE HEPABEHCTBA.
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20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

[IpsAMOYTOIBHBIN NapAJLIEICTIUIIE.

CucreMa nokasaTenbHbIX YPAaBHEHUH U HEPABEHCTB.
Panpnannas mepa yria.

Jlorapu@msi.

IToBOpPOT TOYKM BOKPYT Haujla KOOpAUHAT.

CaoiicTBa jgorapupMoB.

OnpeneneHue cuHyca, KOCUHYCa U TaHT€HCa yTJa.
JlecATUYHbIE U HATypaJIbHbIE JOrapU(pMBI.

3HaKU CUHYCa, KOCUHYCA U TaHT€HCA.
Jlorapudmuueckast GpyHKIUS, €€ CBOWCTBA U I'paduK.
3aBUCUMOCTb MEXAY CUHYCOM, KOCUHYCOM M TAHT€HCOM OJJHOTO U TOTO K€ yTJa.
Jlorapudmuueckre ypaBHEHHUS.
Tpuronomerpuyeckue TOXKIECTBA.
Jlorapudmudeckue HEpaBeHCTBA.

CuHyC, KOCHHYC ¥ TAaHI'€HC YIJIOB 0L U - O

IIpenmer crepeoMeTpuu. AKCHOMBI CTEPEOMETPHH.
DopMyIIbI CITOKEHUS.

HekoTopsle crneacTBust U3 aKCHOM.

CuHyC, KOCHHYC M TaHT€HC IBOMHOTO yIJIa.
[TapaynenbHble IpSMBbIE B IPOCTPAHCTBE.

CuHyC, KOCUHYC ¥ TAHT€HC TIOJIOBUHHOTO YTJIA.
[TapaynenbHOCTD TPEX NPSMBIX.

DopMyJIbl IPUBEIEHUS.

[TapannenbHOCTh IPSIMON U TIIOCKOCTH.

CymmMma 1 pa3HocTh cuHycOB. CymMMa U pa3HOCTb KOCHHYCOB.
CxpelyBarommecs npsmele.

YpaBHEHHE COS X = 0.

VYpaBHeH#ue sin X = .

OOpatHbie TPUTOHOMETpUYECKHE (DYHKIIUH.

VYTl ¢ COHANPaBIEHHBIMU CTOPOHAMH.

YpaBHeHue tg X = a.

Yroa Mexay NpsSMbIMH.

OO6nactb onpeaeneHus] © MHOKECTBO 3HAYCHUHM TPUTOHOMETPUUECKHUX (YHKIIHHA.
[TapanenbHbI€ INIOCKOCTH.

YeTHOCTh, HEUETHOCTb, NEPUOJUYHOCTD TPUTOHOMETPUUECKUX (PYHKIIHIA.
CBOICTBO MapayiyIeIbHbIX MIIOCKOCTEH.

CaoiicTBa (pyHKIIUM Y = COS X U €€ TpaduK.
Terpasap.

CpolicTBa (QyHKIMHU Y = sin X U ee rpaduk.
[Tapamnenenunesn.

CroiicTBa pyHKIIMH Y = tg X U ee TpaduK.

7.4.2. IlpuMepHbIe IK3aMeHANMOHHbIE 32/1a4M HA dK3aMeH/1u( 3a4der

IIpakTnyeckue 3ananus.

. 8 (. -42 , 9. 11
1. Haiimute 3HaveHue BbIpakeHust a- (a ) +a’:a mpu a=-2
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9.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21

22

. Haiitu 3Hauenne gynxmmn:y = 4x°>+ 6x°° + 3, mpu x = 0,25

. Beruncnure 3nauenue apobu S5a-2b  ecmum 8a-3b=0

3a-b

. U3 popmymns mwiomaznu cexropa S=IIR%a BeIpasute paguyc R

360

. Beraucnuts V640

3410

. Haiinute 3HaueHne BhIpAXKEHUS 24\6+(N27-V32)?

3
. Hpe,Z[CTaBI)Te BBIPpAKCHUC __a B BHAC CTCIICHU C OCHOBAHUCM d.

a?aVa

. Haiiti: (2x7%+ 3x%° - 2) ipu x=9

Haiinnre 3HaueHne BBIpAKECHUS d*+ha+4 npu a=-2.
2+a
. BekTop a cocraBnseT ¢ MOJNIOKUTEIbHBIM HampaBieHuem ocu OY 120°.
Haiitu koopaunaty Y BeKTOpa a, €Clid U3BECTHO, UTO | a | =23

Haiiyure 3HaueHue BhpaxeHus a>-8a+16 npu a=2.

a-4
Haiinure 1uiomans 4YeThIpEeXyroibHUKA ¢ BEpIIMHAMHU B Toukax A(-4;-1),
B(-1;-1), C(6;3) u D(-5;3)

. 2
[Ipu kakux 3HAYEHUAX X KBAJIPATHBIN TpeXuwieH X — 5X + 6 paBeH HyI0?

CKOJIBKO CYIIECTBYET CIIOCOOOB paccaguTh 8 TOCTEH MO BOCBMH MECTaM 3a
CTOJIOM

Boruncnuth ckansipHoe npousBeaeHue ach, eciau a=8, b=5u L_(a,b)==
[Mponorenmuposatsh: logex= 2logca+logch-1

[IposnorapudMupoBaTh 1o ocHoBaHmio a X=a’h:C

Haitnure pacctosinue mexay Toukamu C(-15) u D(4,5)

7
Boeruucauts :L0gg 16 + Log,; 9

. 3anmummTe B BUIe OECKOHEYHON IEPUOANIECKOM TPOOH Unca:
3ul
7 6

. Harimure 3HaueHME BBIPAKEHUS V7 - N5

V7N NTHS

. Cpapnure : 0, 389999... u 0, 389. ITwu 22\7
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Log 10+1
23. Berunenuts : 2,579

2—Log 10
24. Berauciuth : 57 %%

25. lano: AABC, L A= 90°, AB = 90cm. UYepes cropony AC mpoBencHa
IJIOCKOCTh 0, oOpasyromas ¢ miockocTeio AABC  yron 30°
Brrancnuts paccTossHME OT BEPIIMHBI B 10 1mockocTty o.

26. CpaBHHTH: 7 1 4°°

27. B npsmoyroasHoM TpeyroiabHuke ABC yron B- mpsmoii, AB=3,CB=4.
Haitgure ckansapuoe npousseaenue CA°CB.

28. Berunciuts: 642° - 417 - (8°) 3,
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8. JONOJIHUTEJIBHOE OBECIIEYEHUE JUCIUIIJIMHBI

[Ipunoxenne 1. KpaTkuil KOHCIEKT JIEKIIMOHHBIX 3aHATUN
JIEKOUA Ne 32
Tema: KTTACCUDUKALINS CIIYUAUHBIX COBBITUN. KJTACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSTHOCTU COBBITHS,
HEIIOCPEJICTBEHHBIN IIOJICYET BEPOSITHOCTHU. [TIPUMEPHI.

Pe3ynpraT, ucxom wucnbITaHUS Has3biBaeTcsa coObITHEM. COOBITUAMH  SIBISIFOTCS:
BbINajicHue repOa wid nu@psel, MoMajaHue B 1edb WIH MPOMax, MOSBICHUE TOTO WU
MHOTO YHCJIa OYKOB Ha OpoOIIEHHOW urpanbHOMl koctu. Jjisi 0003HaueHUsi COOBITUMH
UCIOJIb3YIOTCS OoJiblIne OYKBBI JaTHHCKOTrO andasura: A, B, C u T.4.

Ecnu mpu kakJ1oM HCTIBITAHUU, TIPU KOTOPOM MPOUCXOJUT COOBITHE A, MPOUCXOIUT U
coObiTHie B, TO roBopsT, uTo A Bieder 3a coboil coOwiTue B (Bxoaut B B, sBisercs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa COOBITHS HA3BIBAIOTCSI COBMECTUMBIMH, €CJIM TIOSIBJICHHUE OJHOTO W3 HUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCTIBITAHUH.

2 coObITHS HA3BIBAIOTCS HECOBMECTUMBIMH, €CIH TMOSBIEHUE OJHOTO0 U3 HUX
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmectumocTs Oosiee ueM ABYX COOBITUN B JAaHHOM HCHBITAHUM O3HAYAET HX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObiTuss A M B Ha3bIBarOTCS MPOTHBOTMOJIOKHBIMH, €CIH B JaHHOM HCHBITAHUU
OHM HECOBMECTUMBI M OJHO H3 HHUX o0s3arenbHo mnpoucxoaut. CoObiTHe,
TIPOTHBOIIONIOKHOE COOBITHIO A, 0003HaUar0T A

CoOpITHE Ha3BIBAETCS JOCTOBEPHBIM (0003HauaeM {2), €Ciu B JaHHOM UCIBITAHUU OHO
ABJISIETCS. €IMHCTBEHHO BO3MOXXHBIM €r0 MCXOJOM, M HEBO3MOXXHBIM, €CJIU B JAHHOM
UCIIBITAHUU OHO 3aBEJIOMO HE MOXKET Mmpou30iTu. CoObITHE HA3BIBAETCS HEBO3MOMXKHBIM
(o6o3Hauaem J), eciau B pe3ybTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObITHe A HaA3BIBAETCS CIIyYalHBIM, €CJIM OHO OOBEKTUBHO MOYKET HACTYNUTh WUJIU HE
HAaCTYNUTh B JAHHOM HCIIBITAaHUU.

Anrebpa coObITHI.

CymmMmoii coosiTuii A u B HazweiBaeTcs coosiTrie C = A + B, cocrosiiee B HACTYIIJICHUU T10
KpaitHell Mmepe 0IHOTO U3 coObITHi A niu B.

AHaJIOTMYHO CYMMOUM KOHEUHOTO 4yucja COOBITUN A, Ay, ..., Ak Ha3bIBaETCS COOBITHE
A =A;tA, + ... + Ay, cocTosiiee B HACTYIUICHUH XOTs ObI OTHOTO M3 coObITHH Al, (I =1,
- K).

N3 onpenenenus crnenyet, uto A + B = B + A. CnipaBesiuBo Takke U COYETATEIHbHOE
cBoiicTBO. OHako A + A = A (a He 2A).

[IpousBenennem coowiTuii A u B HazeiBaeTcs coObitue C = AB, cocrtosiiee B TOM, 4TO B
pe3ylibTaTe UCTIBITAHUS POU3OILIN U cOObITHE A, 1 cOObITHE B.

AHAJIOTMYHO MPOU3BEICHHEM KOHEYHOIo umciaa coobituii Al, A2, ..., AK Ha3bIBaeTcs
coobiTrie A = A1A2...AK, cocTosiiee B TOM, YTO B Pe3yJbTaTe MCIBITAHHUS MPOHU3OIILIH
BCE YKa3aHHBIE COOBITHS.

N3 omnpenenenuss HemocpeAcTBEHHO cieayer, yto AB = BA. ChopaBeminBbl Takxke
coueTaTeNbHbIN U TUCTPUOYTUBHBIN 3akoHBI. OHaKo AA = A (a He Az).

['oBOpsAT, YTO COBOKYMHOCTH COOBITHH 00pa3yeT MOJHYK TPYIIY COOBITHH s
JAHHOTO WCIBITAHUSI, €CIIH €T0 PEe3YJIbTaTOM 005S3aTeIbHO CTAHOBUTCS XOTSI ObI OJIHO W3
HUX.
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PaccmoTpuM mosiHyIO Tpynmny NONapHO HECOBMECTHUMBIX COOBITUHA Aj, Ay, ..., An,
CBSA3aHHYIO C HEKOTOpPHIM HCIbITaHueM. I[Ipennonoxum, 4To B AITOM HCHIBITAHUU
OCYILECTBJICHUE KaX10r0 U3 coObiTuii Al, (1 =1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIIOBHUS
UCHBITAHUA HE CO3/al0T MPEUMYILECTB B MOSBICHUH KaKOTro-IuM0O COOBITHS mepen
JIPYTUMH BO3MOKHBIMHU.

CoOwiTus Aq, Ay, ..., An, oOpasyromue MOJHYI0 TPYINY MOMapHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITUH, HA3BIBAIOT JIEMEHTAPHBIMU COOBITUAMU ().

CoO6bITHe A Ha3bpIBaeTCs OJIAronpHUATCTBYIOIIUM COOBITHIO B, ecin HacTyruieHue
coOBITHS A BIIEUET 32 cO00I HACTyIICHHE COOBITHS B.

Kinaccuueckoe ompenenenue BeposTHocTH. BepostHocThio P(A)  coObitus A
Ha3bIBACTCS OTHOIIEHHWE M/N 4Yrcia 3JeMEHTApHBIX COOBITHH, OJarompUATCTBYIOMINX
COOBITHIO A, K UHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

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

1. BeposiTHOCTB JOCTOBEpHOTO COOBITHS paBHA 1. J[eiicTBUTENHHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarOMPUSATCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHI, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n = 1.

2. BeposiTHOCTh HEBO3MOXKHOTO cOOBITHA paBHa 0. B camoM zene, HEBO3MOKHOMY
COOBITHIO HE MOXET OJaronpusITCTBOBATh HA OJHO U3 AJIEMEHTAPHBIX COOBITHI, T.€. M =
0, otkyna: P(@)=m/n =0/n = 0.

3. BeposTHOCTh Clly4ailHOTO COOBITHSI €CTh MOJIO)KMTEIBbHOE YHCIIO, 3aKIOYEHHOE
MEXIy HyJIeM U enuHulied. JIeiiCTBUTENbHO, CIydailHOMY COOBITHIO OJaronpusTCTBYET
JIMIIIb YacTh U3 OOIIETO YKCIia AIeMEeHTapHbIX coObIThi. [loaToMy B 3TOM ciydae O0<m<n
u, 3Hauut, 0<m/n<1. CnenoBatenbno, 0<P(A)<l. T.o., BEpOATHOCTH JIOOOTO COOBITHS
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpeneneHust BEpOATHOCTHU CIIEIYET, YTO HIEMEHTapHbIE COOBITHS
SIBJISIIOTCS] PAaBHOBEPOSITHBIMH, T. €. 00J1aJJal0T OJJHOU U TOH K€ BEPOSTHOCTHIO.

CoObITus1, BEPOATHOCTH KOTOPBIX OYEHBb MaJibl (OJU3KH K HYJII0) WM OYEHb BEIHKHU
(0M3KM K €QUHMIIE), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH WM
MPAKTUYECKU JIOCTOBEPHBIMU COOBITUSIMH.

CTATUCTUYECKOE OITPEAEJIEHME BEPOATHOCTU COBBITUA 1

YCJIOBUA ET'O ITPUMEHUMOCTU. TTPUMEP.

CratucTHYecKol BEpOSTHOCTBIO COOBITHS A Ha3bIBae€TCS OTHOCUTENBHAs YacToTa

(4acTOCTh) MOSBIICHUS 3TOTO COOBITHSI B N MPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
=P .
"
I'ne P(A) - craructuueckas Bep-Th coObiTus A; wW(A) - OTHOCHTEIbHAs YacTOTa
(uacTocTh) COOBITHS A; M - YHUCTIO UCIIBITAHHUM, B KOTOPBIX TMOSBUIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B oriamume ot «matemaTtuueckoi» BepositHocth P(A), paccmarpuBaeMoil B
KJIACCHYECKOM OIPEICIICHUH, cTaTucTHuecKas Bep-tb P (A) spisercst xapakreprcTHKOM
OMbBITHOM, 3KcniepuMeHTanbHOi. Ecniu P(A) ecth nons ciayuaes, O1aronpusiTCTBYIOIINUX
cOOBITHIO A, KOTOpasi OTMPEENsIieTCs] HEMOCPEICTBEHHO, 0€3 KaKUX-TM0O UCIBITAHUN, TO
P(A) ectb nons Tex MaKkTHYECKH POM3BEAEHHBIX UCIBITAHHUIM, B KOTOPBIX COOBITHE A
MIOSIBUJIOCD.

CraTuctudeckoe ONpeesIeHne BEP-TH, KaK M MOHATUS U METOJbl TEOPUHU BEPO-TEU B
1EeJIOM, IPUMEHUMbI HE K JIOOBIM COOBITUSIM C HEONPEJECICHHBIM UCXOJO0M, KOTOpPhIE B
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JKATEUCKOW MPAKTUKE CYUTAKOTCS CIYyYallHbIMH, & TOJBKO K TEM W3 HHUX, KOTOpPBIE
00J1a/1a10T OTpeIeICHHBIMA CBONCTBAMU.

1) PaccmarpuBaembie coObITHSA A.0. UCXOJAMHU TOJBKO TE€X UCIBITAHUM, KOTOpPHIE M.O.
BOCITPOM3BEICHBI HEOIPAHUYEHHOE YUCIIO Pa3 MPU OJHOM U TOM K€ KOMIUIEKCE YCIOBHM.

2) CoObITHSI TOJKHBI 00J1a/1aTh TaK HA3bIBAEMON CTATUCTHUECKON YCTOMYUBOCTBIO, UIIH
YCTOMYHUBOCTBIO OTHOCHUTENBHBIX YacTOT. OJTO O3HA4YaeT, YTO B Pa3IUYHBIX CEPUSIX
UCHBITAHUNA OTHOCHUTENIbHAS YacTOTa (YacTOCTh) COOBITUS M3MEHSETCS HE3HAYUTENIbHO
(TeM MeHbIle, YeM OOJIbIIe YHCIO HCIBITAaHUM), KOJIEOISICh OKOJIO TMOCTOSTHHOTO YHCIA.
Oxkazajnoch, YTO 3TUM IOCTOSIHHBIM YHCIIOM SBIISETCS BEPOSITHOCTh COOBITHS. DakT
MPUOIMKEHHST OTHOCHTENBHON YaCTOTBI, WIH YaCTOCTH, COOBITHS K €ro BEp-TH TpPH 1
YuClla HCIBITAHUW, CBOASAIIMXCS K CXEME CIIy4aeB, NOATBEPKAACTCSI MHOIOUNCICHHBIMU
MAacCOBBIMHU  JKCIIEPUMEHTAMH, [POBOJAMMBIMH  pa3HbIMH JIMIAMH CO BPEMEH
BO3HUKHOBEHHMSI TEOPUH BEP-TEH.

3) Yucno ucneITaHuM, B pe3yibTaTe KOTOPHIX MOSBISIETCS COOBITHE A, MOJKHO OBITh
JIOCTaTOYHO BEIUKO, MO0 TOJILKO B 3TOM CIydyae MOKHO CUUTAaTh Bep-Th COOBITHS P(A)
npuOIMKEHHO PaBHOM €e OTHOCHUTEIhHOW dacToTe. PesromMupys, MOXKHO CKas3aTh, 4TO
Teopus Bep-Tel U3y4yaeT JUIIb TaKue COOBITUS, B OTHOIIEHUH KOTOPBIX UMEET CMBICI HE
TOJIbKO YTBEpXkJAE€HHE 00 HX CIy4yalHOCTH, HO M BO3MOXXHa OOBEKTHBHAs OLICHKA
OTHOCHUTEJIbHOW YacTOThl UX MOsBICHHs. Tak, yTBEpKACHUE, UTO IMPU BHITOJIHEHUHU
OTPEJIEIEHHOTO KOMIUIEKCA YCIOBUM S BEPOSITHOCTH COOBITUSL = P, O3HAYAET HE TOJBKO
CIy4alHOCTh COOBITHSL A, HO W ONPENEICHHYIO, OCTATOYHO OJU3KYI0 K P, TOJIO
MOSIBJICHU COOBITHSI A mpu OOJIBIIOM 4YHCIIEe WCIBITAHUN; a 3HAYUT, BBIPAXKaeT
OTpEJICICHHYI0 OOBEKTHBHYIO (XOTS U CBOCOOpa3HYyI0) CBSI3b MEXIY KOMILIEKCOM
yclIoBUH S U cOOBbITHEM A (HE 3aBHUCSIIYIO OT CYOBEKTUBHBIX CYKIECHUN O HATMYUH 3TON
CBS3M TOTO WM MHOro juua). M gaxke mpocTo CyliecTBOBaHHME BEPOSITHOCTH p (Koraa
caMO 3HAa4€HHE P HEU3BECTHO) COXPAHSET KAaYECTBEHHO CYTh 3TOT0 YTBEPKICHUS,
BBIJICJICHHYIO KYPCHUBOM.

Jlerko TpOBEpHUTH, YTO CBOWCTBA BEP-TH, BBITEKAIOIIHWE M3 KJIACCUYECKOIO
OIIPEJIEIICHUs, COXPAHSIOTCS U IIPU CTATUCTUYECKOM OIPEIEIICHUN BEPOSTHOCTH.
3ameuanue: 1) CraTuctudeckas Bep-b MOXKET OBbITh Hai/IeHa TOJIBKO MOCIE TPOBEICHUS
OTBITOB, a JUISI KIIACCUYECKON BEPOSITHOCTH OTBITHI HE HYKHBI. 2) CTaTUCTHYECKast BEP-Th
MOJIy4aeTCsl pa3aIuvyHON JUIsl pa3HbIX CEpUil OMBITOB, OJTHAKO MPH JOCTATOYHO OOJIBILIOM
KOJINYECTBE OIMBITOB IPAKTUYECKU JOCTOBEPHO, YTO CTATHCTUYECKasi BEP-Th OyJIeT CKOJIb
YTOAHO Majio OTJIMYATCS OT KJIAaCCUYECKOH Bep-TH (yCTOWYMBOCTH CTATHCTUYECKOHN Bep-
TH).
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TECT.

1 | B mapke mocaxxeno 100 mepeBbeB: Oepe3 u | 1 | 60
kineHoB. bepesbl cocraBustor 30% ot Beex | 2 | 70
nepeBbeB. CKOJIBKO KJIEHOB B Mapke? 3180
4 | npyroii oTBET
2 | Cxonbko kBagpartaeix MerpoB B 10% ot 1|1 | 1000 m*
ra? 2 [ 100 m*
3/10M
4 | apyroii oTBET
3 | YopocTtuTth BeIpaKCHHE: 1] 2(x-2)
20+4 2 | 2/(x-2)
0° -4 3 | 24+(x-2)
4 | npyroii oTBET
4 | Haitnute cpennee apudmerndeckoe uncen: |1 | 8,44
7,82; 8,24, 9,26. 28,42
3|8
4 | npyroii oTBET
5 | Beruucmure: 1| 28128
111 2| 8128
2.22.24.28 302
4 | npyroii oTBET
6 | Haifnure X 3 npomnopuum: 191/210
7 2 |1 90/210
1,3.7—0,50.6 3 192/210
4 | npyroii oTBET
7 | Pemmte HEpaBEHCTBO: 1),.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroi oTBET
8 | Pemnre HepaBeHCTBO: 1| (—;0]U(3;+x)
0 g 2 | (=0:0]
3-0 3| [3+>)
4 | npyroi oTBET
9 | Pemmte HEpaBEHCTBO: 1][-1,; 1]
6*-1<0 2 |(-1;1)
31 (-1;1]
4 | npyroii oTBET
10 | Pemute ypaBHEHUE: 1 | x=0, x=4
46—-06°=0 2 | x=0
3 | x=4
4 | mpyroii OTBET
11 | Pemnre ypaBHEHUE: 1 |x=15 x=9
2 | x=-15
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0 3 | x=9
4 =1 =
3 4 | mpyroii oTBET
12 | Pemmure ypaBHEHHE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyro# oTBeT
13 | Haiitu o6acth onpeneneHus QyHKITUU: 1 | x<6
6= 1 2 | x>6
6-0 3 | x>0
4 | mpyroit oTBET
14 | VkaxuTe NpU KakuX 3HAUEHUAX X QYHKIMSA | 1 | (—o0;—+/2) U (+/2;+)
0=-0°+2 NpUHAMAET  OTPHIATENbHbIE | D (—2:2)
3HAYCHHUS 3| (J24)
4 | npyro#i oTBeT
15 | Haiinure mnaTelid  wieH reomeTpuyeckoi |1 | 1
IpOTpeccHy, eciiu & =1 u = 1 2 116
2 15
3|1
18
4 | npyro#i oTBeT
16 | Haiinure xoopaumHaThl cepefauHbl otpeska | 1 | (2; 3)
MN, eciiu M (1; 2); N (3; 4) 2 (0;0)
31(1;1)
4 | npyroii OTBET
17 | Haligute pagMyc OKpYKHOCTH, ommcaHHOH |1 | /365

OKOJIO TIPSIMOYTOJIBHOTO TPEYTrOJbHUKA C
kareramu 13 cmu 14 cm

15 cMm

16 c™m

JIPYroil OTBET

18

Haitgure ctopoHy KBajnpara, paBHOBEJIMKOIO
IPSIMOYTOJIBHUKY CO CTOPOHaMHU 3 ¢M U 4 cM

V12 cm

V13 cm

J14 cm

JIPYTrOW OTBET

19

Haiionte MJIOIIAb IIPABUJIILHOTO
TPEyroJibHUKa CO CTOPOHOU 3 cM

R W DN ERRWIDN

V3 ¢’

4

i
9 cMm

3 oM

JPYrOx OTBET

20

Haiimure  paguyc  OKpYXKHOCTH,  €CIH
LEeHTpAIbHOMY yriy B 150° COOTBETCTBYET
Jyra JJIMHOU 27 CM

57 /6 cM

6 cM

1 cm

AIWN LR WN

JIpPYroi OTBET
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Bapuant Ne 0 — 1

Ne c Bapuauntel oTBEeTOB
wn |COAepKanue 3ananus A = B = 1
2
1 Haiitu 75% ot uucna: (0,75;%) —9 |-6 6 5,25 7 0,6
Yipoctuth [ﬁ +E- 2) ]
2 c a a—c 0,5 1 0 %) 4
Y BBIYUCIIATh IPU @ =2, C = 0,5_1
LA 0
3 Beruucaurs: 0,1253 +(§j —47'4 6 4,75 2 1 0,25
Hatitu o6macth onpeneneHus GyHKIuu: (X > 2 X#2
4
y = Ig(9x — 14 — x?) X<7 x#1 X#2 x>2 e
PemuTh nokazareabHOE HEPABEHCTBO:
3) 0.5 > 0,25 X<-2 X>=2 X<2 x<0 x>0
Pemmmts orapudmMuueckoe ypaBHeHHE: | _ _ _
6 logy(3X% + 10) = 2 x=t8 | x=5 x=5 x=5
Pemmute Tpuronomerpuueckoe
T VA i s (T
7 |ypaBHEHHE: x=g+nk X=7 v=(-1f =4k x:§+7rk x=(-1) 4k
sinx =0,5
Haiitu npon3BoaHy0 GyHKIIUU
2
8 y=X*2 -2 6 2 0 1
x—1
Y BBIYHUCIIUTH €€ 3HAYEHHUE MPU X = 2
9  |Pemmth ypaBHeHne 21++2x-7=x |x=16 |x=18 x =4 x=18 x =28
P x=22 |x=28
B ocHOBaHMM IIPSIMOYN IPU3MBI JIEKUT
10 |¥Bazpar. /naroHanb OCHOBaHH V2 em, 22 o |4 end 2 e Sl 4V o

JaroHajgb OOKOBOW TPaHH 2 CM.
Haiitu 00beM npu3MBl.

OmBetel: 1 -A;2-B;3-T;4-A;5-B;6-B;7-B;8-A;9-/1;10-T;
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Bapuaat Ne 0 — 2

Ne c BapuaHTel oTBeTOB
wn |COACPKanME 3anaHus A - B = i
Haiitu yucno, 80% xotoporo 1
1 COCTABIISIET %(2,5_2)2 g 0;2 0,16 0725 1
(a+1)°
Yrupoctuts 2 oarl 5
2 N 4 3 1 8 -2
Y BBIYHUCIIUTh MPU a = (Ej
0
3 Borarcints: 164/9:44/3 -3 N 43 12 1 0
Haiitu o6macts onpeneneHus: GyHKIUH:
4 4 X#2,5 [X>2 X#2 x=1 x#0
Y= 5x—10
c PemmTh nokazaTenbHOE HEPABEHCTBO:
+1 —
5 _ 555 15 X<2 X>2 X>1 x>0 X>—1
Pewwts sorapupmudeckoe ypaBHeHue: | _ _ B B
6 4-log,x = 16 X=256 |[x=64 [x=40 |x=4 x=1
Pemmute Tpuronomerpuueckoe
7  |ypaBHeHwue: x—g x:§+2n-k x=Z 11k x:§+2ﬂ;.k ngm.k
tgx=1
Haiitn npownssonnyto Gynkmuuy = sinx | 5 | |
8 |u BoruncanTs ee sHaverme npu x=mw/6 | 2 2 2 1 0
x =3 x=0
2 = = = = - =
9  |Pemmtsb ypaBHEHHE (x —4xNx-3=0 |x=0 x=3 X =4 x =3
x=4
VYo npu BepIIMHE OCEBOTO CEUEHUs
0
3
10 [koHyca paBeH 90" , ninameTp OCHOBAaHUS o ent® 4\/35 T NE 7 M |47 onf® T ool
paBeH 2 cM. cM 2 3

Haiitu 06bem KOHYCAa.

OmBetel: 1 -T;2-A;3-B;4-B;5-B;6-A;7-B;8-A;9-T; 10— 1;
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Bapuaat Ne 0 — 3

Ne BapuauTh OTBE€TA
i ConepxaHue 3amaHusd A B C D
. 5 2
1 Broraucants: 5 . (zg + 0,1) 0,25 25 0,25 25 6,25
J10 -6
2 YOpocTuTh: — /0,09 0,01 1 0,5 0,1
b Ji2 45
b 0
3 Haiitu uncno, ecau 92 % oT 3TOro ymucia 200 50 20 169,28
cocrasiisieT 184
-4 9
YupocTurs: ¢
4 : o2 2 -2 0,25 -0,25
Y BBIYUCITUTH pu C = — 0,5
5 C 5 2x% +2x—-12 2(x+2) xX+5 2(x-2) 2x-10
OKpaTUTh ApO0b: -
P P 3x+9 3 6 3 12
2 2
6 |YmopocTurs: 2b—4b . 267 1 ) -1 _b+l L
b+1 1+b b b 1-2b
BbIuucanTh KOOpAUHATHI TOUYKH TIEPECCUCHUS
7 |yHKumit: (-2,-5) |(1;6) (-45;0) [(2;5)
y=5+5 un y=-2x-9
. _ > _
8 lz);IJ_II/ITB HEpaBeHCTBO: 3 —5(2x +4)>7 K>3 <3 Xx<-03 I|x<_3
B paBHOOEIpeHHOI Tpamneuu OCTPhIA yro
g |paBeH 45°, Gokosas cropona 4+/2 cm, a 40 on? 24 on? 48 on? 64 on
BEPXHEE OCHOBAHME 6 CM.
Hawtu nnomanes tpanenumu.
OnpenenuTs, NPOXOAUT JU rpaduk GyHKINH He
10 y=—05x+2x-0,5 yepe3 TOuky (4; MPOXOAUT |— —
35) MPOXOAUT

Otsersi: 1) B; 2)D; 3)A; 4)B: 5)C; 6)A; 7)A; 8)D; 9)A; 10)C;

43




Bapuaat Ne 0 — 4

Ne C BapuaHTh OTBETA
i olepX)aHHUE 3aJaHUA A B C D
1 .1 24).2
1 Beraucnute: | 9—:3——— |1 = 12 2
( 4 8 25] 5 > 05 0
2 Haiitu 0,5 % ot uucia 10. 2 0,2 0,05 0,01
3 glgﬂTnx u3 npornopuuu: 9,6 :11,2=(7,5—x) : 35 3 55 5
[IpeacTaBuT B BUE CTENEHU C OCHOBAHUEM d: 3
4 3 5 73 a da*
a?-a2-Ja 4 a
5 YupocTurs: 24x > = 4 4(§x — )2; ) al al 24y >
x° =y xX+y X" =y x+y xX—y X =y
6 Haiitn cyMMy KOpHEN ypaBHEHUS: 5 2 9 9
Bx+3)(3-2x)=0 8 8
. |x—=6y=-2
7 Pemuts cucrtemy ypaBHEHUI: { (8;-1) (-8;-1) (-4;1) (4;1)
2x-3y =5
8 Pemuth HepaBencTBo:  3(1 —x)—(2—x) <2 [x<0,5 Xx<-05 [x>-05 |[x>05
Haittu mmoniae paBHOCTOPOHHETO
9 Zl;{eyronbﬂnxa, BBICOTa KOTOPOT'O paBHA 2.3 443 en? 16 e 8 en? 163 et
2 2S 2
10  |Beipasurs h u3 popmyinsr: S = ‘/% p=% p9S h=— h=25
a 2 2 a a
OTBeTHI:
1B, 2)C;, 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuant Ne 0 - 5
No C BapuauTth OTBETAa
. onepXaHHE 3aJaHUSI A B C D
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1 Berauciuts: f(x) = w npH X = 3 ﬁ ﬁ L
' Box YT 4 V2 V3
2 Haiitu 27 % ot uncna 25 L 1 4 1
3 12 3 7
. . i 2 _
3 Haiitu cymmy xopHeit ypaBuenus: (x + 1) = 10 3 10 3
11 -x
[IpencraBuTh B BUIE CTENIEHN C OCHOBAaHHEM N: 5
300 4 n
4 204 - nt — 4 4n° 4n?
—_ n
0,527 -n”’
2
5 YIpocTUTh: i 6a2+ 9)é4a +12) +18 28’ 2(@*+18) |2(a+3) |2(a-3)?
a —
Haiitu o6nacts onpeneneHus: GyHKIUH:
6 y= x-3 X>—2 x#3 x>3 x> -2
Vx+2
. |4x—-6y =26
7  |Pemmth cHCTEMY YpaBHEHHIA: (-2;-3) (2;3) (-3;2) (2,-3)
Sx+3y=1
x 2x _1 1
8 Pemuts HEpaBeHCTBO:  x———— < — X<6 X< — X>—2 X< -2
2 3 3 6
[IpsiMOYTOIBHUK CO CTOPOHAMH 6 ¢M U § cM
9 BIIMCaH B OKPYKHOCTb. Haiitu nnuny 251 cm? T cM 107 c™m 51 cm®
OKPY>KHOCTH.
2 2
10 [Beipasutrs T u3 popmymsl: g = 4z R T= 4z R TZZLR T=27r-\/E T= 27R
T2 a’ a a a
Oteetni: 1) A; 2)B; 3)B; 4)C; 5A; 6)D; 7)D; 8)C; 9)C; 10)C;
Bapuant Ne 0 —6
Ne c BapuaHThel 0TBETOB
g |CoAepKaHue 3anaHus A - B I i
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Haiitu 150 % ot yucna:

1 0,4:(43—8,6j 15 - -0 il -1
5
YrpocTuth L S
2 TP b a+b) b 0 % 2 5 1
v BerurcauTh mpu a=0,2 b=0
A .
3 Beruncnurs: 5) V16 +4-3,9" 10,2 45 15 5 1
Haiitu o6acts onpeneneHust GyHKIUU: Tk
4 1 x>0 X#3 x=0 x#— |x#3nk
S 3
3sin 3x
Pemmuth nokazaTenbHOE HEPABEHCTBO:
) 3x-3 X<-=3 [Xx>2 X<2 x>1 X>3
3 >27
Pemute norapudmudeckoe ypaBHEHUE:
6 log, (x + 12) = 2 4 -3 10 -10 1
Pemuth TpuronomeTpuyeckoe
T
! ypaBHEHHE: tg( x— gj -] nk 3nk ot mk  |-3nk 0
Haiitu npousBoguyro GyHKIUU:
8 y=(3x-1)(2-3x) -2 1 3 6 9
Y BBIYUCIINUTH €€ 3HaueHue mpu x =0
_ _ x =6 x=3 _
9  |Pemuth ypaBHEHHE Vx+3=9-x xX=6 x =13 t=13 =13 P~ 0
[1nomane 0ceBOro ceyeHus NpsiMoro
10 |munmuaApa paBHa 12 CMZ, BBICOTA 3CM. 12 em® |36mem®  |4mem® 27[3\/5 GRQE
cM cM

Haiiti 00beM 1umuHIpa.

OmBetel: 1-B;2-T';3-T;4-T';5-B;6-A;7-B;8-1;9—-A;10-A;
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JINCT
M3MeHeHu pabouell yueOHOM MporpaMMBbl 10 AUCHUTLITUHE
B/1.04 MaremaTuka: ajreopa, Ha4yajia MAaTeMaTHYeCKOr0 aHAJIU3a U reoMeTpusi

I[OHOJ'IHGHI/IH N U3MCHCHU, BHOCUMBIC B pa60qy}0 ImporpaMmy JUCHHUIIIIMHBI

OcHoBaHUSA BHECEHUS Paznen PII/L, B koTOpBIA Conep:kanue BHOCHUMBIX
JAONOJTHEHU M U3MECHEHUI | BHOCATCSH M3MEHECHUS JAOIOJIHEHUH, U3MEHEHU I

[Ipennoxxenne paboTomarens

[IpennoxxeHue cocTaBUTENA

IPOrpaMMBbl
[Ipuobperenue, u3ganue Paznennt Ne2.4.5 u NeS OOGHOBIICHUE TIEPEYHS
JUTEPaTypbl, OOHOBJIEHHE IlepeyeHb OCHOBHOM U JIUTEpaTypsl

MIEPEYHsI U COACPIKAHUS JOTIOTHUTENLHON yueOHOM

ObC, 6a3 naHHbIX JIUTEPATYPHI

YTBepKAeHa Ha 3aCENaHUM IMPEIMETHO-LUKJIOBOM KOMHUCCUU MAaTEMaTU4YeCKUX U
€CTeCTBEHHOHAYYHBIX TUCIUILINH TpoToKosr Ne 1 ot «30» aBrycra 2019 1.

i
3amecturens gupekropa 1o YP ¢unuana " r,//' T.A. Peaynenko
«30» aBrycra 2019 1.

~F

2
4 \/ /f?/ /
3aBenyromnias cekTopoM OMOIHOTEKH (uIrana /, JL.I. CokonoBa

/' «30» aBrycra 2019 I.
HmxeHep-31eKTpOHUK (POrpaMMHO-UHGOPMALMOHHOE ,,—4”/
obecrieyeHue 00pa3oBaTENLHON IIPOrpaMMBl) # ~—__ A.B.Cwmeranun
i «30» aBrycra 2019 T.

-~
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PELLEH3USA
Ha pabouyro nporpammy no aucuuiumae BJ1.0 4 Maremaruka: anrebpa, Hayana
MaTeMaTHYECKOI'o aHaJiu3a, reOMETpHUsl

PabGouas mporpaMma 10 JAHUCHHUIUIMHE bJ1.04 Marematnka anreGpa, Hayana
MaTeMaTH4YeCKOro aHanmsa, reomerpus s oOyuaromuxcs ¢uinana ®I'BOY BO «Kybauckuit
roCyJapCTBEHHBI yHHBepcuTeT» B I. [eneHmikuke pa3dpaboTraHa Ha OCHOBe TpeboBaHUi
denepalbHOTO  TOCYAApCTBEHHOTO  oOpa3zoBaTenbHOro cranpapra (manee - @OI'OC),
IPEIBSIBISEMBIX K CTPYKTYPE, COAEPXKAHUIO U pe3yiJbTaTaM OCBOCHHUS Y4eOHOH MUCIMIUIAHBI
- BJ1.04 MaremaTtnka anrebpa, Hauaja MaTeMaTHYecKOro aHalaM3a, reoMeTpHs, B COOTBETCTBHUHU C
PexoMeHmanusaMyu 10 OpraHU3allMM IOJyYEHHUs CpeIHEro obmero oOpa3oBaHHS B Ipenenax
OCBOEHHs 00pa30BaTEIbHBIX IPOTpPaMM CpEIHEro npodeccroHaIbHOro oOpa3oBaHMs Ha Oase
OCHOBHOTO 006Imero obpasoBanus ¢ yuérom TpeboBanuii ®I'OC 1o crienuasbHOCTH CPEIHETO
npodeccuoHasbHOro obpazoBanus (manee CIIO) 35.02.12 CapoBo-nmapkoBoe  naHamadTHOE
CTPOMTENBCTBO, YTBEPXKIEHHOTO Npuka3zaM MunucrepcTBa obpasoBaHus H Hayku Poccuiickoit
Geneparrn ot 07.05.2014 Ned461, 3apeructpupoBan B MunucrepcTBe roctunuu Poccun
27.06.2014 Ne32891.

Ilporpamma paccyuTaHa Ha 234 4yacoB  MaKCUMaJIbHOH y4eOHOH Harpysku IIpH
o0s3aTeNIbHON ayaUTOpHON yueOHOM Harpyske 156 9aca M caMOCTOATENBHON BHEayIUTOPHOMN
pabote 78 4acoB B COOTBETCTBHH C TpeOOBaHHAMH y4eOHOIO IUIaHa IO CIIENMaIbHOCTH 35.02.12
Caz10B0o-1apKoBoe M JIaH{IaGTHOE CTPOUTEILCTBO.

Pabouass mporpamMma IpeamoyiiaraeT paclupeleleHHe TeM M H3yYeHHe Marepuaia IIo
paszenam: OCHOBHbIE IOHATHS M METOAbl MaTEMAaTHYECKOTO AaHaJIM3a, YUCIEHHBIE METOIbI
peIeHNs IPUKIJIAJIHBIX 3a/1a4, JJIEMEHTHl MaTEMaTHYECKOM CTaTHCTHKH, FEOMETPHS.

Bce pasnensr pabodeli mporpaMMbl HanpaBieHbl Ha GOpMUpPOBaHME 3HAHMN M yMEHWH, B
IOJIHOM Mepe OTBeYaroT TPeOOBaHUSAM K pe3yibTaTaM OCBOCHMS YYeOHOH IMCLUIUIMHBI B
coorBerctBur ¢ ®I'OC CIIO. Kaxapni pasgen mporpaMmbl pacKphIBAa€T pacCMaTpUBaeMblE
BONPOCHI B JIOTMYECKOM IOCIENOBATEILHOCTH, ONPENEIAEMON 3aKOHOMEPHOCTAMH  OOydeHus
CTY/IEHTOB. '

JIns 3akpemieHHWs TEOPETHYECKMX 3HaHHM, (OPMHpOBaHHA YMEHHMH H HAaBHIKOB
00yYaroIMXCs TPeAyCMaTPUBAIOTCS NIpaKTHYeCKUe 3aHATHA B o0beMe 76 yacos. KommuecTBo
NPaKTHYECKUX U TaOOPAaTOPHBIX pabOT COOTBETCTBYET TPeOOBaHUAM yUEOHOIO IIJIaHA.

KoHTposb U OIleHKa pe3yIbTaTOB OCBOCHMS y4eOHOM JMCLUIIIMHBI OCYINECTBISIOTCS B
bopme 3K3aMeHa.

PaszpaGoranubie GOPMBI ¥ METOIBI MIO3BOJIAIOT B IIOJHON MEPE OCYIIECTBIIATH KOHTPOIb U
OIIEHKY pe3yJIbTaToB 00y4JeHHs (OCBOSCHHBIX YMEHHH, YCBOCHHBIX 3HAHUM).

[lepeyeHb pEKOMEHIYEMOHl OCHOBHOM M JONONHUTENBHOM JIATEPATYphl BKIIOYAET
OOIIENOCTyIHBIE WMCTOYHWKH, HW3JaHHBIE B IOCIefHee Bpems (HE TMO3mHee S  JIeT).
INepeuncnenubie IHTEpHET-peCYPChI aKTyaJIbHBI M JIOCTOBEPHEIL.

JlaaHas pa6oyasi mporpamMma MoXeT ObITh PEKOMEH/I0BaHa JIIsl HCIIOJIb30BaHUs B yIEOHOM
mpolecce MpH MOArOTOBKE MO crenuambHocTd 35.02.12 Canopo-mapkoBoe M jaHAwagTHOE
* CTPOMTEIBCTBO.

PenenseHr (-b):

XKyx Jlapuca BrnaguMmupoBHa, IpenojgaBaTellb BHICIICH opun  ®I'BOY BO
«Ky6aHckuii rocyJapCTBEHHBIA YHUBEPCUTET B T. FCHGH?
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PELIEH3US
Ha pabouyro nporpammy o mucrummae bJ1.0.4Marematuka: anre6pa, Hauana
MaTeMaTHYECKOIo aHajiu3a, reoOMeTpus

PaGouas mporpamma 1o mucimmmmHe bJ[.04 Maremaruka: anrebpa, Havana
MaTEMATHYeCKOro aHanM3a, reomerpus» s cryaeHtoB ¢wmara ®I'BOY BO «Kybanckuit
roCy/IapCTBEHHBIA YHHBEPCHTET)» B I. I'eeH/UKHUKE COCTaBIeHA B COOTBETCTBHU TPEOOBAHUSIMU
denepalbHOr0 TOCYIapCTBEHHOr0 0Opa3zoBaTeNbHOroO cranpapra. IIporpamma paccuuTana Ha
234 4YacoB MaKCHMAaIbHOW y4eOHOM HArpy3kd IpH 00s3aTeIbHON ayJuTOpHOH y4eOHOM
Harpyske 156 daca ¥ caMOCTOSTEIBHON BHEayAUTOPHOH paboTe 78 4acoB B COOTBETCTBHH C

TpeGOoBaHUAME Y4eOHOro IUIaHa IO cHenuanbHOCTH 35.02.12 Canoso-napkoBoe u jaHAmapTHOE
CTPOUTEJILCTBO»

PaGouas mporpamMma IpeAnoyaraeT paclpeiesieHue TeM M M3yYeHHe Marepuaia Iio
pasjeiiaM: OCHOBHBIE IOHATHS M METOIbl MAaTeMaTHYECKOrO AaHaliu3a, YHUCIEHHBIE METO[bI
pelIeHus TIPUKIIATHBIX 3324, JJIEMEHThl MATEMATHIECKON CTATHCTHKH, TEOMETPHSL.

Bee pazzernsl pabodelt IporpaMMbl HalpaBjieHbl Ha (pOpMUpPOBAHKME 3HAHUN W YMCHHH, B
IOJHOM Mepe OTBEYaloT TPEOOBAaHHAM K pe3yIbTaTaM OCBOEHHMS y4eOHOH IMCIUILIMHBI B
cootrBerctBur ¢ DPI'OC CIIO. Kaxmeni paszmen HporpaMmbl pPacKpbIBA€T pacCMaTpHBAEMbIE
BOIPOCHl B JIOTMYECKOW IIOCIIEIOBATEIIBHOCTH, ONpEAEIeMO 3aKOHOMEPHOCTAMH  OOyuYeHHs
CTYy/IEHTOB.

Jlns 3aKperuieHns] TEOPETHYECKUX 3HAHUM, (OPMHUPOBaHMS YMEHUH ¥ HABBIKOB CTY/ICHTOB
TIpe/yCMaTPUBAIOTCS TIPAKTHYECKHE 3aHATHA B 00beMe 76 dacoB. KoJuuecTBO MPaKTHIECKUX U
1a60paTOpHBIX pabOT COOTBETCTBYET TPeOOBAHUAM yUEOHOTO TIIaHa.

KoHTpoNb U OIleHKa pe3yJbTaTOB OCBOGHHS y4eOHOH IMCIMIUIMHBI OCYINECTBIISIOTCS B
(bopme sK3aMeHa.

PazpaboTanHbie pOPMBI X METOJbI TO3BOJIAIOT B IIOJHOM MEPE OCYILIECTBIATH KOHTPOJIb U
OIIEHKY PE3yJIbTaTOB 00yUeH s (OCBOCHHBIX YMEHHUM, YCBOSHHBIX 3HAHHH).

IlepeueHs pEKOMEHIYEMBIX y4eOHBIX H3J1aHui, MHTepHET-pecypcoB, OCHOBHOM
JIMTEpATyphI BKIIFOYaeT ucrounuku 2015-2018 r.r.

Jlannas pabouass mporpamMma MOXET OBITh PEeKOMEHIOBAaHA JUIS M3y4YEHHs JUCIHIUIHHBI
BJ1.04 Marematuka: anreGpa, Hayana MaTeMaTHYECKOro aHaIM3a, FeOMeTpHUs B yueOHOM mpoLecce.

Penensenr:

Jupextop MBOY «Cpennsis o6imeobpa3oBatenbHas mkosiam Nel

MyHHUHNATEHOTO 00pa3oBaHus ropol — KypopT Ienenmkuk ,,
uM. AnMupana YiakoBay ﬁj&&m%&:o“\
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