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1.ITACIIOPT ITPOT'PAMMGBI VUEBHOM JJUCLIMITJIMHBI
Bb/1.04 Matemaruka: anrebpa, Hayajla MaTEMaTHYECKOI0 aHaJIN3a, TEOMETPHS

1.1. O6s1acTh npuMeHeHUs1 Y4eOHOM MPOrpaMMbl

Pabouas mnporpamma yueOHOW nucuumiMHel Matematuka: — anreOpa, Hauasia
MaTEMaTHYECKOTO aHalin3a, TEOMETPHUsI SBJISIETCS YaCThI0O OCHOBHOMW TMpodeccrnoHanbHON
o0pa3oBaTeIbHOM TPOrpaMMoi B COOTBETCTBUU ¢ DepepaibHbIM TOCYAaPCTBEHHBIM
o0pa3oBaTeIbHBIM ~ CTaHIAPTOM cpeaHero (mojsHOro) oOmero oOpa3oBaHus U
@denepanbHbIM TOCYJAPCTBEHHBIM oOOpa3oBaTenbHbIM cTanaapToM (naigee dI'OC) mo
CIEUMAIBHOCTA CpeaHero mnpodeccuoHanbHoro ooOpaszoBanus (manee CIIO) mms
crenranbHOCTH 35.02.12 CamoBo-napkoBoe 1 JaHAIMAPTHOE CTPOUTEILCTBO.

1.2. MecTO IMCHHMIIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIECLIHATHCTOB
CpeHero 3BeHa

VYyeOnas mucruruinHa «MaremaTuka: aiaredpa YW Havajla MaTeMaTH4ecKOoro
aHajgu3a; TEOMETpHUs» M3y4daeTcs B oOIIeoOpa3oBaTeIbHOM IMKIIEe, Ha 0a3e OCHOBHOTO
o0rmiero o0pa3oBaHuUA.

JInist OCBOCHUSI TUCIUIUIMHBI CTYACHTHI UCTIONB3YIOT 3HAHUS, YMEHUS U HABBIKH,
chopMHIpOBaHHBIE HA dTArle OCBOCHUS MPOTPAMMEI 10 MAaTEMaTHKE OCHOBHOM IIKOJIBI.

M3ydenne IUCHMILIUHBI TPEABAPSET CICAYIONIME JUCHUIUIMHBL: «DJIEMCHTHI
BBICIIICH MaTeMaTukm», «CTaTHCTHKAY, « IKOHOMHKA OpTaHU3aAIAN.

1.3. Ilesiu 1 3a1a44 JUCHUIUINHBI — TPeOOBaHMS K pe3yIbTaTaM O0CBOCHUS
AUCHUTLTUHBI

Copepxanue nporpaMMmbl «Marematuka: anreOpa M Hayajga MaTeMaTHYeCKOIro
aHaJIM3a; TEOMETPUS» HAMPABIICHO HA JOCTHKEHUE CICAYIOIIEH 1eian: GopMUpoBaHue y
Oo0y4YaloIMUXCs MaTeMaTUYeCKOl KOMIETEHTHOCTH Ha YpPOBHE JOCTATOYHOM JUIs
oOecriedeHusl KU3HEJCATEIBHOCTH B COBPEMEHHOM MHpPE, YCIICITHOTO OBJIAJICHUS
3HAHUSIMU CMEXKHBIX JTUCIUIUIMH, 00eCTIeYeHUs] UHTEIUIEKTYyalbHOTO Pa3BUTHSI.

3anayu:

- (opmupoBaTh NpeAcCTaBICHUS O MaTEMaTHKE KaK YHHBEPCAIbLHOM S3bIKE HAYKH,
CpEACTBE MOJCIUPOBAHUS SIBICHUN U TIPOILIECCOB, 00 UACIX U METOJIaX MAaTEMATHKH;

- pa3BUBaTh JIOTUYECKOE  MBINUICHHE, MPOCTPAHCTBEHHOE  BOOOpPaKEHHUE,
AITOPUTMHUYECKYIO KYJIbTYPY, KPUTUUYHOCTh MBIIUICHHUS Ha YPOBHE, HEOOXOJAUMOM JIJIst
Oynymiei nmpodhecCHOHAIBHON NeITeTLHOCTH, & TAKXKE TOCISTYIONMEro 00yIeHus;

- hopMUpOBaATh MATEMATUYECKUE 3HAHUS U YMEHUS, HEOOXOJUMBbIE B MOBCEIHEBHOU
KU3HHU IS M3YYCHUS €CTECTBCHHO-HAYYHBIX ITUCIUIUIMH HAa 0a30BOM YpOBHE, s
noJlyueHus oOpa3oBaHUsl B 0ONACTSIX, HE TPEOYIOMIMX YIIIYOJIEHHONM MaTeMaTU4ecKOn
MOJATOTOBKY;

- BOCIIUTATh CPEJICTBAMU MATEMATUKHU KYJIbTYpPY JIMYHOCTH, IOHUMAHUE 3HAYMMOCTHU
MaTEeMaTUKW JJII Hay9HO-TEXHUYECKOr0 IMPOrpecca, OTHOIICHHWE K MaTeMaTHKe KaK K
4acTH OOIIEYEIOBEUECKOW KYJIbTYphl uepe3 3HAKOMCTBO C WCTOPHEH pa3BUTHS
MaTE€MAaTHUKH, YIBOJIFOLIUEN MATEMATUIECKUX UK.

OcBoeHue coxaepkanusi ydeOHOM aucHumIuHbl «Martematuka: anreOpa, Hadana
MaTEeMaTHYEeCKOr0 aHaiu3a, TEeOMEeTpUs» OO0ECHeuYrBaeT JOCTUKEHUE CTYJICHTaMHU
CJIEIYIOIINX PE3YJIbTATOB:

JIUYHOCMHDBIX



- ¢(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, a TaK¥kKe
paznuuHbIX  (OopM  OOILIECTBEHHOIO  CO3HAHMUS, OCO3HAHUE CBOETO MecTa B
MOJUKYIBTYPHOM MHUPE;

- cOpMUPOBAHHOCTh OCHOB CaMOpAa3BUTUS M CAMOBOCIIMTAHMSI B COOTBETCTBUHU C
00I11€YeIOBEYeCKMMHU [IEHHOCTSIMH U HJ€aJIaMU TPAXKIAHCKOTO O0IEeCTBAa; TOTOBHOCTh U
CIOCOOHOCTB K CaMOCTOSITEIIbHON, TBOPUYECKON U OTBETCTBEHHOMU JIEATEIILHOCTH;

- TOJEPAaHTHOE CO3HAHHE W TOBEACHHWE B IMOJUKYJIBTYPHOM MHUpE, TOTOBHOCTH H
CIIOCOOHOCTh BECTH JUAJIOT C JAPYTrUMU JIFOJIBMH, JTOCTHUTaTh B HEM B3aHMMOIIOHHUMAaHUS,
HaXOJUTh OOIIHNE LETN B COTPYAHUYATH JIJISI KX JOCTHKCHUS,

- HaBBIKM COTPYJIHUYECTBA CO CBEPCTHHKAMH, JACTbMH MIIAJIIIETO BO3pacTa,
B3pOCIBIMU B 00pa30BaTelbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHOM M IPYTrUX BUJIAX IEATEILHOCTH,

- TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCJIE camM000pa3oBaHUIO, HA
NPOTSHKEHUU BCEH JKM3HM; CO3HATENIbHOE OTHOLIEHHE K HEMPEepPHIBHOMY 00pa30BaHUIO
KaK YCJIOBUIO YCIICIIHON MPo¢heCCUOHAbHON U 00IIIeCTBEHHOM IeITeIbHOCTH;

mema npeomMemHubIx.

- YMEHHE CaMOCTOSITENIbHO OMNPEIENATh e JEATeIbHOCTU M COCTaBISTH ILUIAHBI
JESATEIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
NESITENIbHOCTD; MCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JIJISl TOCTUXKEHUSI TTOCTABIIEHHBIX
Hene W peaju3aluy IUIAHOB JIESITEIbHOCTH; BHIOMpATh YCIEUIHbIE CTpaTerud B
Pa3TUYHBIX CUTYAIUSX;

- YyMEHHE MPOJYKTUBHO OOINATHCS W B3aUMOJIEHCTBOBATH B IPOIECCE COBMECTHOM
JESITENIbHOCTH, YYUTHIBATh TMO3UIUUA APYTUX YYACTHUKOB ACSATEIBHOCTH, 3()PEKTUBHO
paspeniatb KOH(PIUKTHI;

- BJIQJICHHE HaBBbIKAMM I103HABATEJIbHOM, y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOU
NESITENIbHOCTH, HABBIKAMM pa3pelieHus mpoljeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIPHOMY TIOMCKY METOJIOB pEIICHUS TMPAKTUYECKUX 3a/1ad, NPUMEHEHHUIO
Pa3ITUYHBIX METOOB IMO3HAHMUS,

- TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSTENbHOW MH(POPMALMOHHO-IT03HABATEILHON
NESITENIbHOCTH, BIJIAJICHUE HABBIKAMHM TOJTYYCHHS HEoOXoauMoil wuHpopMaluum U3
ClioOBaped pa3HbIX THIIOB, YMEHHE OpPHUEHTHPOBATHCA B PA3IUYHBIX HCTOYHHUKAX
nH(pOpMAaIIK, KPUTUYECKH OIEHUBATh U UHTEPIPETUPOBATH HHPOPMAITUIO, TTOTYIAEMYIO
U3 pa3JINYHbIX HCTOUYHUKOB;

- BJIaJICHHUE S3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTHYHO U TOYHO HM3JIaraTh CBOIO
TOUYKY 3pEHUSs1, UCTIOJIb30BaTh aJIeKBATHbIE SI3bIKOBBIE CPEJICTBA;

- BJIQJICHHE HaBbIKAMH I103HABATENIbHON pe(eKcHH KaK OCO3HAaHHSA COBEPIIAEMBIX
JNEHUCTBUN U MBICTUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB U OCHOBAHUMU, TPAHUI] CBOETO
3HAHWS ¥ HE3HAHUS, HOBBIX MTO3HABATEIBHBIX 33J1a4 U CPEJACTB JIJIS MX JOCTHIKECHUS

npeoMemHnbix.

- ¢()OpMHPOBAHHOCTh MPEACTABICHUN O MaTEMaTHKE KaK YaCTH MHUPOBOM KyJIbTYphl U
MECTE€ MaTeMaTUKH B COBPEMEHHOW IMBMIM3AlMKA, O CIOcOo0ax ONHCAaHWS Ha
MaTEeMaTHYECKOM S3bIKE SIBJICHUI peaibHOro MUPAa;

- c¢OpMHUPOBAHHOCTH MPEJICTABICHUN O MATEMATHUECKHUX MOHATUAX KaK O BaKHEHIITNX
MaTEeMaTHYECKUX MOJEIISX, MO3BOJSIONIMX OMUCHIBATh M M3ydaTh Pa3HbIE MPOIIECCHl U
SIBIICHUS; TTOHMMAaHHWE BO3MOXKHOCTA aKCHOMATHUECKOTO MOCTPOCHHS MaTeMaTUYECKUX
TEOPUH;



- BIIQJICHWE METOJaMH JI0Ka3aTeIbCTB M aJTOPUTMOB PEIICHHS, YMEHUE UX MPUMCHSTD,
IPOBOJIUTH TOKA3aTEJIbHbIE PACCYKICHUS B XOJI€ PELICHUs 33]1a4;

- BJaJICHUE CTaHAAPTHBIMH TMPHEMaMU PEHICHHUS PAlMOHATBHBIX W HPPANUOHAIHHBIX,
NOKa3aTeNbHBIX, CTENEHHbIX, TPUTOHOMETPUYECKHX YpPABHEHMH U HEPAaBEHCTB, MX
CHUCTEM;

- HCIIOJIb30BAHNUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JJIS TOUCKA IYTH
pelIeHus ¥ WUTIOCTPALIUN PEIICHUs YPaBHEHUH 1 HEPABEHCTB;

- C(OPMHUPOBAHHOCTh MPEACTABICHUN OO0 OCHOBHBIX MOHATHUAX, HAEAX U METOAaX
MaTeMaTH4eCKOro aHaN3a;

- BJIQJICHWE OCHOBHBIMH TOHSATHSMH O TUIOCKHX W MPOCTPAHCTBEHHBIX T€OMETPUYECKUX
¢urypax, iX OCHOBHBIX CBOWCTBAX;

- c(opMHPOBAHHOCTh YMEHUS PACcIO3HABATH HA YEPTEkKaxX, MOJIENAX U B PeaJbHOM MHUPE
reoMeTpuieckue Gpurypsr; -

- MPUMEHEHNE W3YYEHHBIX CBOWCTB T€OMETPHUYECKUX (QUTYp U (POpMyNm I perieHHs
reOMEeTPUYECKHX 3aja4 U 3a7a4 C MPaKTHUYECKUM COJIEpKaHUEM;

- cOpMHUPOBAaHHOCTh MPEACTABICHUI O TMporeccax M  SABICHHUAX, HMEIOIIUX
BEPOSTHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHpE, 00
OCHOBHBIX MOHSATHUSIX DJIEMEHTAPHOW TEOPUU BEPOSITHOCTEH;

- YMEHUH HaxXOIWTh W OICHHBATh BEPOATHOCTH HACTYIUICHHUS COOBITHH B MPOCTEHIINX
HPaKTHYECKUX CUTYaUsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyJailHBIX BEIMYMH;

- BJAJCHHWE HABBIKAMHU WCIOJB30BAHUSA TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM IIPH
pellIeHuH 33/1a4.

1.4. TlepedyeHb MIAHUPYEMBbIX pPe3yJbTATOB 00y4YeHHUs] MO JMCHHUILINHE (NlepevyeHb
¢GopmMupyeMbIX KOMIIETEHIIH )
He npenycmotpenst



2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUIIJIMHBI

2.1. O6beM yueOHOM JUCHUILINHBI U BUBI Y4€OHOM paboT

Bun yuyeOHoii padoThI Bcero Cemectp
4acoB 1 2
YueOnast Harpy3ka (Bcero) 234 93 141
AynutopHas Harpy3ska (Bcero) 156 60 96
B TOM YHCJIE:
JIEKIIHOHHBIE 3aHITHS 80 32 48
MIPAKTHYECKHUE 3aHATHS 76 28 48
CamocrosTenpHas paboTa 78 31 47
CamocTosTenbHas BHeayJUTOpHasi paboTa B BUJE IOMAITHUX MPAKTHYECKUX
3aJiaHuii, HamMcaHue pedeparon
[IpomexyrouHas aTTecTalus IK3aM. IK3aM.
2.2 CTpyKTypa AUCUUIIIINHBI
KoJinuecTBO ayIHTOPHBIX YaCOB
CamocrosiTe/b-
HanmeHnoBanue pa3aesioB u IMpakTuyeckue u
Bcero Teopernueckoe Hasi paboTa
TEM J1abopaTropHbIe
o0y4deHue cTyJeHTa (4ac)
3aHATUS

Paznen 1. AJITEBPA 14 4 6 4
Paszmen 2. OCHOBBI 18 6 6 6
TPUT'OHOMETPUU
Paznen 3. ©YHKINU UX
CBOVCTBA U TPAGUKM 30 12 8 10
Pasmenr 4. HAUAJIA
MATEMATUYECKOI'O 29 10 8 11
AHAJIN3A
Paznen 5. YPABHEHUS 1
HEPABEHCTBA 26 8 8 10
Paznen 6. KOMBUHATOPUKA,
CTATUCTUKA U TEOPUS 30 10 10 10
BEPOSTHOCTEN
Pazgen 7. TEOMETPUSL

87 30 30 27
Bcero no aucuurinHe

234 80 76 78




2.3 TemaTu4ecKuil MJIaH U COAEpKaHNE YUEOHBIX 3aHATUI

HaumenoBanue Yposenn
3110 1 TeMm Conep:xanue yueOHOr0 MaTepuajia, NMpaKkTH4YecKue padoThbl, Oo6bem oCBOe-
P caMocTofATeIbHAsi padoTa 00y4aroIuXxcs. vacoB | oo
Paznen 1. AJITEBPA 14
Tema 1.1. Copaep:xanue y4eOHOr0 MaTepuasia 4
JlelicTBUTENBHBIE 1| Ilensle U palMOHAIBHBIE YHCIA. 2 1
qucia 2| Apudmernueckuil KOpEeHb HATYPAJIbHON CTETICHH. 2 1,2
IIpakTHYecKne 3aHATHS 6
1| Crenens ¢ paiMOHAIBHBIM U AEHCTBUTEIHHBIM ITOKA3aTEIEM. 2
2| CBo¥CTBa CTENEHH C PAllMOHATILHBIM U JICHCTBUTEIbHBIM 4 .
MIOKA3aTeIEeM.
CamocTosiTe1bHas1 paGoTa 00y4yaloLuxcs 4
Pewienue 3anau no teme «JlelCTBUTEIbHBIE YUCIIA
Paznen 2. OCHOBBI TPUTTOHOMETPUU 18
Tema 2.1. CopaepxaHnue y4e0HOr0 MaTepHaIa 4
Tpuronomerpuuec | 1| Onpenenenue cuHyca, KOCHHYCa M TaHI'€HCa yTJa. 2 1
Kue GopMyIIbl. Tpuronomerprueckne ToxaecTBa. POPMYITBI CIOKEHHS .
2 | CuHyc, KOCHHYC ¥ TAaHT€HC ABOMHOTO YIJIa U ITIOJIOBUHHOTO yTIJa. 2 1
®dopmyIel IpUBEICHNUSI.
IIpakTHyeckne 3aHATHSA I
1| Cunyc, KOCHHYC M TaHI'€HC JIBoWHOTro yria. [lonoBuHHOTO yria. 2
2 | ®opmynsl npuBenenns. CyMMa M pa3HOCTh CHHYcOB. Cymma 1 4
Pa3HOCTb KOCHHYCOB. .
CamocrosTenpHas paboTa 00yJarommuxcs I
Pemenne 3aau o teme «Tpuronomerpuueckre GopMyIIbn»
Tema 2.2. Copaepxanue y4e0HOr0 MaTepHuaa 2
Tpuronomerpuuec | 1 \ IIpocTeiinye TPUTOHOMETPUUECKUE YPABHEHMUSI 2 1,2
KH€ ypaBHEHUS. IIpakTHyeckne 3aHATHSA 2
1 | Penienue TpUrOHOMETPUUECKUX YPABHEHHUH 2
CamocrosiTeJIbHAsA padoTa 00y4aI0IIUXCH 2 2,3
Pemenue 3amau no teme «TpUroHoMeTprUecKre YpaBHEHUSD
Pazzen 3. ®YHKIIMU UX CBOMCTBA U TPADKKU 30
Tema 3.1. Conep:xanue yueOHOro MmarepuaJia 2
Crenennas 1 ‘ Crenennasi (GyHKIHS, €e CBOWCTBA U rpaduK. 2 1,2
GyHkuus. IIpakTHYecKHe 3aHATHUS )
1 | UppaunoHansHbIe YpaBHEHHS. .
CamocTosiTeJIbHAsA padoTa 00y4aromuXcs 2
Pemenne 3aau o teme «CreneHHast QyHKIUS
Tema 3.2. Copaepxanne y4e0HOr0 MaTepHaIa 4
[Toxa3zaTenpHas 1 \ [TokazarenbHast QyHKIUS, ee CBOWCTBA U rpaduk. 4 1,2
GbyHKIHs. IpakTHYecKHe 3aHATHS 2
1 | Tloka3arenbHble ypaBHeHUs [loka3aTenbHbIe HEPABEHCTBA. .
CamocrosiTebHAasA padoTa 00y4aI0IHXCH 2
Pemenue 3amau mo teme «llokazarenbHasi GyHKITHS
Tema 3.3. Conep:xanue yue0HOro Mmarepuajia 4
Jlorapudmudeckass | 1| Jlorapupmer. CBoiicTBa Jorapugmos. 2 1,2
GyHkup. 2 | Jlorapudmuueckast pyHKIHS, ee CBOWCTBA U rpaduK. 2 1
IIpakTHYecKue 3aHATUS 4
1| Jlorapudmuyeckre ypaBHEHHsT 1 HEPABCHCTRA. 2 .
CamocTosiTeIbHasA padoTa 00y4aromuXcs 2
Pemenne 3aau no teme «Jlorapupmudeckast pyHKIus»
Tema 3.4. Coaepxanue y1eOHOT0 MaTepHuaja 2
Tpuronomerpuuec | 1 ] CBoiicTBa TPUTOHOMETPUUECKHUX (DYHKIMH U UX rpaduku. 4 1,2
Kue QYHKIUH. TlpakTHYecKHe 3aHATHS ’
1| Pemenue 3ana4 o teme «TpuroHomerpuieckre GyHKIHU. 23
CamocrosiTeJbHAsA padoTa 00y4aI0IUXCH 4 '
Pemrenue 3amau no teme «TpuronoMerpuyueckue GyHKIUI»
Paznen 4. HAUAJTA MATEMATHUYECKOT'O AHAJIM3A 29




Tema 4.1. Coaepxanue yueOHOT0 MaTepuaja 2
ITocnenoBarensHoc | 1 ‘ CriocoOblI 3a1aHus M CBOMCTBA YHCIOBBIX ITOCIEN0BATEILHOCTEN 2 1,2
TH. IIpakTHyeckue 3aHATHS 2
1 | BeruuciieHUs WICHOB MOCIenoBaTeNbHOCTH. [Ipenern
ITOCIIEI0BATEIIHHOCTH. .
CamocrosiTenbHas paboTa 00yJaroIIuXCst 4
Pemenne 3amau mo teme «llocinenoBaTeTbHOCTI
Tema 4.2. Conep:xanue y4ed0HOro MaTepuasa 2
[IpousBonHas u ee 1 \ [IpousBoaHas. ['eoMeTpruyeCcKHil CMBICI IPOU3BOTHOM 2 1,2
FEOMETPHYECKUI IIpaKkTHYecKHe 3aHATHS
CMBICIL. 1| IpaBuna muddepennnpoBanus. [Ipon3BoaHBIE HEKOTOPBIX 2
AJIEMEHTAPHBIX QYHKIUIA. .
CamocTosiTeIbHAsA padoTa 00y4arOIUXCs 2
Cocrasutb Tabmuiry «I[IpaBmuia u hopmynsl mudepeHITIPOBAHUS
Tema 4.3. Conep:xanue yueOHOT0 MaTepuajia 4
[pumenenue 1 | Bo3pacranue 1 yObIBaHHE (QYHKIIHH. 2 12
IPOU3BOJIHOM K 2 | Oxctpemymsl (pyHKIK. Hanbosbmiee 1 HanMeHblIee 3HaYCHUE 2 12
UCCIIENI0OBAHMIO byHKUIMH. ’
GbyHKIMY. IIpakTHyeckune 3aHATHS
1| Pemenue 3amau o teme «IIpumMeHeHue MpOU3BOIHON K 2
HCCIICAOBAHUIO (QYHKIIHWY.
CamocTosTebHasA padoTa 00yyaromuXcs .
CocTaBUTh KOHCHEKT M0 Teme « [IpruMeHenue nponu3BoaHON K 2
MTOCTPOEHHIO IpaduKa QYHKITHI»
Tema 4.4. Conep:xanue yueOHOro Mmarepuaja 2
ITepBooOpasuas u 1 | TlepBooOpa3nas. [IpaBuna Hax0KICHHS TEPBOOOPA3HON 2 12
HHTErpal GyHKIUU. ’
IpakTHyeckue 3aHATHS
1 | TlpaBuia Hax0X/JIeHUs IEPBOOOPA3HON (HDYHKIINU 2

CamocrosiTeJbHAsA padoTa 00y4aI0IIHXCH
Pemenne 3agau no Teme «llnomaap KpUBOJWHEHHON Tpaneum»

Paznmen 5. YPABHEHVA 1 HEPABEHCTBA

N
»

Tema 5.1.
YpaBHeHUS U
CHCTEMBI
YpaBHEHUU

Conep:xanue yueOHOro MaTepuaja

1

PaI_H/IOHaJ'IBHBIe, uppauoHaJIbHBIC, ITOKA3aTCIIbHBIC
U TPUTOHOMETPUUICCKNEC YPABHCHUS U CHUCTCMbI

1,2

PaBHOCHIBLHOCTH ypaBHeHHﬁ, HCPABCHCTB, CUCTEM

1,2

AKTHYECCKHE 3aHATUSA

2
II
1

ITpeobpazoBanue ypaBHEHHUH.
OCHOBHBIE IPUEMBI PEIICHUS YPaBHEHHH

2

Pemenue cucreM ypaBHEHMIA.

CamocTosiTeJIbHAsI padoTa 00y4aroLUXCs
Perenne 3amau mo Teme «YpaBHEHUS M CHCTEMBI YPaBHEHHUI»

Tema 5.2.
Hepasencrsa

Copnep:xkaHue y4e0HOro MaTepuajia

1

PanonansHble, HppaoHAIbHbIE, TOKA3aTEeIbHbIC U
TPUTOHOMETPUUYECKHIE HEPABEHCTBA

N (B BN DN (BN DN D

Hcnonb3zoBanue cBoicTB 1 rpadukoB GYHKIMH IPH pEICHUH
YPaBHEHHUH U HEPABEHCTB

N

1,2

AKTHYCCKHC 3aHATUA

MCTO,Z[ HMHTCPBAJIOB

NH=

I/I306pa)KCHI/IC Ha KOOp,Z[PIHaTHOﬁ IIJIOCKOCTH MHOXXECTBa
peHIeHI/Iﬁ ypaBHeHI/Ifl 1 HCPABCHCTB C ABYMS ICPCMCHHBIMU U UX
CHUCTEM

CamocTosiTeJIbHASI pad0oTa 00y4aroLIHXCS
Perenue 3amau mo teme «HepaBeHcTBaY

Paszen 6. KOMBMHATOPUKA, CTATUCTHUKA U TEOPKUS BEPOSITHOCTEN

Tema 6.1
Kombunatopuka.
Crarucruka.
Teopus
BEPOSITHOCTEN

Copeprxanue yueOHOTO MaTepuaa

1

HpaBnna KOM6I/IHaTOpI/IKI/I. Pemenne KOM6I/IHaTOpHI)IX 3aja4.

1,2

2

Pa3MeHIeHI/IH, CcoyeTaHus 1 NMEPCCTAaHOBKU.

1,2

3

Knaccuueckoe onpeneneHue BeposiTHOCTU, CBOMCTBA
BEPOSITHOCTEMN

1,2

TeopeMa 0 cyMMe BEpOSITHOCTE.

1,2
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5‘ Beruncnenue BepostHocteil. [lpuknagasle 3agaun.

1,2

IpakTHyeckue 3aHATHS

1| IIpaBuira koMOnHaTOpHKH. Penieniie KoOMOMHATOPHBIX 3a/1ad.

2 Pa3M€IlI€HI/I$I, COYCTaHUs 1 MECPECTAHOBKH.

3| Kmaccudeckoe ompernencHre BEpOsITHOCTH, CBOMCTBA
BEPOSITHOCTEN

[IpuknagHbIe 3a7a9H.

4| Teopema 0 cymMmMe BEpOATHOCTEH. BhIuncieHe BeposSTHOCTEH.

5 Hpe,I[CTaBJ'ICHI/IC YHUCJIOBBIX JaHHBIX. HpI/IKJ'IaI[HLIe 3aJa4u.

CamocTosiTeJIbHAsi patoTa 00y4aI0OIUXCS
Pemenue 3anau no teme «Teopus BeposrHocTel. [Ipukiianusie
3aJ1a49n»

-
o

Paznen 7. TEOMETPUA

Tema 7.1.
IIpsimbie u
IIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4edOHOro MaTepuasa

1 | MapannensHbIe TPAMBIE B TIpocTpaHcTBE. [lapasensHeie
IJIOCKOCTH.

2 | IlepnieniuKynspHbIE OPSMbIE B IPOCTPAHCTBE.

3 | [apayutenbHble npsiMble, MEPHEHANKYISIPHBIE K IUIOCKOCTH.
JByrpanHslii yroJu

HpaKaneCKne 3aHATHSA

1 | MapannensHbIe TPAMBIC B TIpocTpaHcTBE. [lapasensHeie
IJIOCKOCTH.

2 | INapannenbHble MpsAMbIE, NEPIIEHANKYIISIPHBIE K TNIOCKOCTH.
JByrpaHHsIii yroJ.

CamocTosiTeJIbHASI pa0doTa 00y4aroLUXCs
KoHcnekt 1o Teme «AKCHOMEBI IPOCTPAHCTBEHHON TE€OMETPHUID)

Tema 7.2.
MHororpaHHu1Ku.

Copaepxanue y4e0HOr0 MaTepHuaa

1 | ITousrue MHOT'OI'paHHUKA

1,2

2 | Ilpusma

1,2

3 | [lupamuna

1,2

IIpakTHyeckne 3aHATHSA

1 Hnomam) TMOBCPXHOCTU NPU3MBI.

2 | Pemenue 3ama4 mo teme «[Ipusma. [Tupamumay.

3 | Cummerpusi B IpOCTPAHCTBE.

CamMocrosTenpHas paboTa 00y4aronuxcs
Pemmenne 3ama4 mo Teme « MHOTOTPaHHUKID)

o (vEENvE v B | E N (N [o|R

Tema 7.3.
Koopaunate! u
BEKTOPBI B
MPOCTPAHCTRBE.

Conep:xanue yue0HOro MmarepuaJia

ITonsTHs BexkTOpa. PaBEHCTBO BEKTOPOB.

1,2

ClI0)KEeHHE U BEIYUTAHUE BEKTOPOB.

12

PaznoxxeHre BEKTOpa 10 TPeM HEKOMILIAHAPHBIM BEKTOPAM .

12

[TpsiMmoyrospHasi CHCTEMa KOOPAWHAT B IPOCTPAHCTBE.

12

OB WIN| -

CBA3b MEX/1y KOOPJHHATAMH BEKTOPOB X KOOPAMHAT TOYEK.

12

l'[palcanecmle 3AHATUSA

1 | Apudmernueckue JeCTBUS C BEKTOPAMHU

2 | Ipocreiinme 3a1a4i B KOOpAWHATAX

3 | Yroxn Mexnay Bekropamu. CKaIsIpHOE TPOU3BENICHUE BEKTOPOB.

Brruucienne YIJI0B MCXKAY NPSIMBIMU U TINIOCKOCTAMU

(I S 1 ST I ESTENTENT TN NS

CamocTosiTenbHas padoTa 00yJaromuxcst
Cocrasnenue riaoccapus 1o reMe «KoopanHaTel 1 BEKTOPHI B
[IPOCTPAHCTBE»

Tema 7.4.
Tenau
MOBEPXHOCTH
BpaIcHUsI

Copep:xanue yueOHOro MmarepuaJia

1 | Hunmuaap

1,2

2 | Konyc. Yceu€HHBII KOHYC

1,2

3 | Chepa. YpaBraenue chepsl. [Inomans chepsr

1,2

IIpakTHyeckue 3aHATHS

1 | Pemenne 3aJa4 I10 TEMBbI «Tena BpaliCHUS»

2 | Coepa. Ypasuenue chepsl. [Inomans chepst

CamocrosiTeJbHAsA padoTa 00y4aI0IUXCH
Pemenue 3anau no teme «Tena BpaiieHusd»

Tema 7.5. O0BeMBI
TeNn

Conep:xanue yueOHOro MmarepuaJia

1 | O6BeM IPSAMOYTOJIFHOTO MapauIesIenuIeia U IPU3MBI

N[O O [INBROININN OO

1,2
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2 | O0beM IITHHIPA 2 1,2
3 | O6beM nMpaMuIbl 2 1,2
4 | O6bpeM KOHYCa 2 1,2
[IpakTHyeckue 3aHATHA 6

1 | Beraucienue 00EMOB TEIl C IOMOIIBIO HHTETpasia 2

2 | OObeM HAKIOHHOW IPU3MBI 2 .
3 | OObeM MmIapoBOTO CErMEHTa, IAPOBOTO CJI0s1, CEKTOpa 2
CamocTosiTeJIbHas padoTa 00y4al0IUXCS 7

Pemenne 3agau mo reme «OOBEMBI TEI»

BCEI'O 234
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2.4 Conep:xaHue pa3eiaoB y4eOHOW AUCIUTIITUHBI

2.4.1 3aHaTd JIEKIIMOHHOT O TUTIA

HaumenoBanne Copep:xanue pasaeia ®opma
pasgena TEeKYIIero
KOHTPOJIsI

Pazpen. AJITEGPA Baezienne. Matemarika B Hayke, TeXHHKe, SkoHomuke, | Y P, KP
HHGOPMAIMOHHBIX  TEXHOJOTHSX W IPaKTHYECKOH
nesrensHOCTH. Llenu n 3amaum u3ydeHHsT MaTeMaTHKH
npu ocBoenun npodeccuit CIIO u crnenmansHOCTEH
CIIO.

Ilensle u panuoHanbHble uHcHa. JleHCTBUTENbHEIE
qHCIa.

Kopau, cremenun m norapudmel. KopHU HaTypanbHOM
CTETIEHM W3 4YWclna M uX cBoictBa. CremeHu ¢
pannoHaIBHBIMU MOKa3aTesIMU, UX cBoicTBa. CTeneHn
C  JeHCTBUTENbHBIMH  MoKa3zaressiMu.  Jlorapugm.
Jlorapupm  gmcma.  OcHOBHOe  JorapudpmMuieckoe
TOX/IECTBO. JleCATHYHBIE W HaTypalbHbBIC JIOTAPU(MBL.
IIpaBuna geiictBuii ¢ sorapupmamu. [lepexon K HOBOMY
OCHOBAHHIO.

[IpeobpazoBanue anredpanvecKkux BBIpOKEHUH.
[TpeoOpa3oBaHne panMOHAIBHBIX, HPPAINOHAIBHBIX
CTENICHHBIX, IIOKa3aTeJIbHBIX W JIOTapU(PMUYECKHX
BBIPAKEHUH.

Pa3zpen. OCHOBBI | OcuoBnsie  momstus.  Pagmammas — mepa  yrma. | Y KP
TPUT'OHOMETPUI BpamarensHoe nBuxenue. CUHYC, KOCUHYC, TAaHI'€HC U
KOTaHI'€HC YHCIA.

OCHOBHBIE TPUTOHOMETPHUUYECKHE TOXKIECTBA. DOPMYIIBI
npuseneHus. PopMysl cioxkeHus1. POpMyIIbl YABOCHHUSL.
[TpeoOpa3oBaHuss TPOCTEHIINX TPUTOHOMETPUUECKHUX
BBIPAKECHUU [TpeoOpaszoBanue CYMMBI
TPUTOHOMETPUIECKNX (YHKIMA B MPOMU3BENCHUE U
Ipou3BeleHuss B  CyMMy. TpuHroHomerpudeckue
YpaBHEHHUs 51 HEpPaBEHCTBA IIpocreiinue
TPUTOHOMETPHUECKHE YpaBHEHHS. OopatHbIe
TPUTOHOMETPHUECKHE GbyHKIMY. ApKCHHYC,
ApPKKOCHHYC, apKTaHI'€HC.

Pazgen. OVHKIUY, | Oyakaun. OOnacTe ONpenelieHuss ©W  MHOXECTBO y, T
NX CBOUCTBA WU | 3nauenmii; rpaduk QyHKUHMH, MOCTpOEHUE TIpaduKoB

I'PAOUKU GyHKIUH,  3amaHHBIX ~ PasIUYHBIMA  CIIOCOOAaMH.
CoiicTBa hyHKIHH.
MOHOTOHHOCTS, YETHOCTb, HEUYETHOCTb,
OTPaHUYECHHOCTb, MePHOANIHOCTb. [TpomexyTkn
BO3pacTaHus W yObIBaHUsA, HanOoJblllee U HAaUMEHbIIIEe
3HAYCHHUS, TOYKH 3KCTpEMyMa. I'paduaeckas
MHTEpIIpeTalus. [Tprmepsr (YHKIMOHAIBHBIX

3aBUCHMOCTEH B pEalbHBIX IPOIECCAX U SBICHUSAX.
Apudmernueckue onepauuu Haj GyHKIHAMU. CiioxHas
¢byukius (kommosuiyst). [IOHATHE O HEMPEepHIBHOCTH
¢ynxunn. O6parusie GyHKIuE. O0IaCTh ONpeaeneHus u
o0macte 3HaueHWi oOpatHON (yHkumu. I'paduk
obpatHoii  ¢yHkumu. CreneHHbIE, IOKa3aTeNbHbIC,
norapuMHUUECKUe W TPUTOHOMETPUUYECKHE (DYHKIUH.
OO6parHbie TPUTOHOMETPHUYECCKHE GyHKIIH
Omnpenenennst (GYHKIMHA, WX CBOHCTBA M TIpadHKH.
[IpeobpazoBanus Tpaduxos. IlapamnensHBIl TEpeHOC,
CUMMETpHsI ~ OTHOCHUTEIBHO OCe  KOOpAWHAT |
CUMMETpHsI ~ OTHOCHTENBHO  Hayajga  KOOpJMHAT,
CHUMMETPHsI OTHOCHUTEIILHO TIPSIMOM Y = X, pacTshKeHHe U
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CXXaTHuC BIOJIb oceit KOOPAWHAT.

Pazmen. HAYAJIA
MATEMATHYECKOI’
O AHAJIU3A

[MocnenoBarensHOCTH. CriocoOBI 3a/laHMsl M CBOWCTBA
YUCJIOBBIX TOcieaoBarenbHocTel. [loHATHe O mpenene
MOCIIEN0BATEIbHOCTH. CymecTBoBaHHE npezaena
MOHOTOHHOM  OTpaHMYEHHOW  TOCJENI0BATEIbHOCTH.
CymMmupoBaHHE —TOcienoBareinbHOCTe. beckoHeuHO
yOBIBaromas reoMeTpuiecKkas Iporpeccus U ee cymma.
[IpousBonnas. Ilonstue o MpoW3BOAHON (QYHKIIUH, €€
reOMETpUYECKMd W (HU3MYECKUIl CMBICI. YpaBHEHHE
KacarelibHOH K rpaduky ¢yHkumu. [IpousBoaHbie
CYMMEI, pa3HOCTH, IIPOU3BEACHUS, YaCTHBIE.
[Tpou3BoAHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIUA.
[TpumMeHeHME TPOM3BOIHON K HCCIIEOBAHNIO (DYHKINH 1
nocrpoeHnto  rpadukoB. IlpomsBonmHble  oOpaTHON
¢GyHKIIMM B KoMmo3mmuu  QyHKIuH.  [Ipumeps
UCIONb30BAHUSA  IMPOU3BOJAHOM AN HAXOXKICHUS
HAWIYYIIero pelieHus B MPHKJIAIAHBIX 3agadax. Bropas
MPOW3BOJHAS, €€ TEOMETPHYECKHi u (usmdeckuit
cMmbicn.  Haxoxaenue  ckopocTH  Juid  Ipoliecca,
3aJaHHOTO POPMYIOH U rpaduKoMm.

[TepBooOpaznas u UHTErpal. IIpumenenue
ONPEAEICHHOTO HHTErpajia Juldl HAaXO0XAEHHUs IUIOINaIH
KpuBOJIMHENWHOW Tpaneuuu. @Popmyna HeroroHa—
Jleii6ouuna. [Ipumepsl npuMeHeHHs UHTErpasia B (U3HKe
U TEOMETPHH.

VY, KP

Pasnen. YPABHEHUSA
1N HEPABEHCTBA

YpaBHEHUSI M CHUCTEMBl ypaBHEHHH. PaunoHanbHbIE,
MppanuoHaJbHEIE, MOKa3aTeJIbHbIe u
TPUTOHOMETPUYECKHE  YpPaBHEHHA W CHCTEMBI.
PaBHOCHIIBHOCTh ~ ypaBHEHHI, HEPaBEHCTB, CHCTEM.
OCHOBHBIE TpHEMBl WX peEHIeHHs (pa3lio’KeHHe Ha
MHOXKHTEIH, BBE/ICHHE HOBBIX HEHU3BECTHBIX,
noJicTaHOBKa, Trpaduueckuii Mmeron).  HepaBeHncra.
PanoHanbHble, HWppalOHANbHBIC, IOKa3aTelbHbBIE W
TPUTrOHOMETpHUUeckre HepaBeHCTBA. OCHOBHbBIE MPHEMBI
ux pemeHus. Meton wuHTEepBaioB. M300paxenne Ha
KOOPJIMHATHOM  IIOCKOCTH  MHOXKECTBa  PEIICHHH
ypaBHeHI/II\/’I U HEPABCHCTB C ABYMA MECPEMCHHBIMU U UX
CHCTEM.

V,KP, T

Pazgen.
KOMBUHATOPUKA,
CTATUCTUKA 51
TEOPUS
BEPOSITHOCTEM

OneMeHTH KOMOWHATOpUKH. (OCHOBHBIC  TOHSTHS
KOMOMHATOpPUKK.  3ajayd  Ha  THOJCYET  4Yuclia
pa3MeleHul, MepecTaHOBOK, coYeTaHui. Perienue
3ajga4 Ha 1nepebop BapuaHToB. QPopmyna OuHOMa
Herorona. CoiicTBa OMHOMHHANBHEIX KO03((QHUITHEHTOB.
Tpeyronsauk [ackans.

DIIeMEHTBI Teopuun BEPOSITHOCTEM. CoOpiTHE,
BEPOATHOCTh COOBITHS, CIIO)KEHHE ¥  yMHOXKCHHE
BeposTHOCTeH. [loHsITHE O HE3aBUCHMMOCTH COOBITHIA.
JuckpetHass ~ ciydaiiHas ~ BEJIMYMHA, 3aKOH €€
pacrpeniesneHusl. Yucnossle XapaKTePUCTUKU
JUCKPETHON ciay4daiHOW BenuuuHbl. lloHATHE O 3akoHE
OonpmMX  YwMcedn. DJeMeHTHI MaTeMaTH4ecKoii
cratuctukd. [IpeacraBneHne  JaHHBIX  (TaOHMIBI,
MarpaMMbl, TpaduKH), TEeHepadbHas COBOKYIHOCTS,
BBIOOpKa, cpeaHee apudmerndeckoe, Menuana. [lonstue
0 3a/Ja4ax MaTeMaTH4YecKOH CTaTUCTHKH. PemnreHue
MPaKTHYECKUX 3a7ad C NPUMEHEHHEM BEPOSTHOCTHBIX
METOJIOB.

Y, P, KP

Paznen. TEOMETPUA

[IpsiMple M IUIOCKOCTH B HPOCTpaHCTBE. B3aummHoe
pacmonokeHHue  JABYX MpsMBIX B  IPOCTPAHCTBE.
[TapannensHOCTD psIMOH u IIJIOCKOCTH.
IMapannensHocTs mockocTeil.  IlepneHAnKyasIpHOCTH
OpsAMOM M IUIOCKOCTH. IlepneHauKynsp M HaKJIOHHAas.
Yros Mexay OpsIMOW M IJIOCKOCTBIO. J[ByrpaHHbIil yroJ.

VY, P, KP
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Yron MCKAY IIIOCKOCTAMMU. HGpHCHL[I/IKyJ'IHpHOCTB JABYX

IJIOCKOCTEH. T'eomeTrpuueckue npeoOpa3oBaHUs
MIPOCTPAHCTBA: IMAPAJUICIBHBIH TEPEHOC, CHUMMETPHSA
OTHOCHTENBHO TIOCKOCTH. [TapannensHoe
npoekTupoBanue. [lnomans opTOoroHanbHONU MPOEKLUU.
N3o0paxenue MPOCTPAHCTBEHHBIX ¢buryp.
MHororpanHUKH

Bepmmnbl, pebpa, rpaHu MHOTorpaHHuka. Pa3Beprka.
MHororpanssle  yrisl. Belnykible MHOTOI'pDaHHUKHU.
Teopema Oinepa. Ilpusma. Ilpsamas u HakIOHHas
npusMma. [lpaBunbnHas npusma. [lapamnenenumnen. Kyo.
[upamupa.  IlpaBunpHass  nupamuzpa.  YceuyeHHas
mupamuga.  Terpasap. Cummerpun B KyOe, B
napajulenenunesne, B npusme u nupamune. CedeHus
KyOa, mnpusmMbl u nupamuzasl. IlpencraBieHne o
MpaBWIBHBIX ~ MHOTOTpaHHUKax  (TeTpadape, KyoOe,
OKTa3Ipe, JOJEKadIpe U UKOCAdIPe).

Tena u nosepxHocTu BpauieHus. [{unuHAp U KOHYC.
VYceuennsrii konyc. OcHOBaHHME, BBICOTa, OOKOBas
MOBEPXHOCTh,  OOpasyromas, pasBeptka. OceBble
CCUCHHUS M CEUYCHUs, MapauiesibHble ocHOBaHuIo. [1lap u
cdepa, nx ceuenus. KacarenpHas IUIOCKOCTh K cdepe.
Uzmepennss B reomerpun. OObeM M €ro M3MepeHHeE.
Unterpanpras ¢opmyna obObema. Dopmyisl oObemMa
Ky0a, MOpSAMOYTOJBHOIO Tapajulelenueaa, HpU3MBI,
munuHapa. Popmynsl o6beMa mupamMHIBI U KOHYca.
®opMyIibl IOMAAN MOBEPXHOCTEN IIMHPA U KOHYCA.
®dopmynel 00bema mapa W miomand cdepsl. Ilogooue
Ten. OTHONIICHUS IUIOMaieii TOBEPXHOCTEH W 00BEMOB
MOT00HBIX TeJL. Koopmaunats u BEKTOPHI.
[TpssmoyrosnpHas (mexkapToBa) CHCTEMa KOOPIAWHAT B
npocTpaHcTBe. DopMmyna pacCTOSHHS MEXIY IBYMs
TOYKaMH. YpaBHEHHs c(epbl, IUIOCKOCTH H TIPSIMOM.
Bektopel. Moayns BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxeHre BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIO.
PaznoxeHune BEkTOpa MO HaNpaBIECHUSAM. YTOI MEXITY
IByMsa BekTopaMu. IIpoekiust BekTopa Ha OCb.
Koopauuater Bektopa. CKamsgpHOE NPOU3BEICHHE
BEeKTOpOB. Vcrnonb30BaHHE KOOPAUHAT U BEKTOPOB INPU
peLIeHUN MaTeMaTHYECKUX U MPHUKJIAIHBIX 3a/1a4.

2.4.2 TlpakTrdeckue 3aHsITUA

Ne HaumenoBanue HaumeHoBaHue MpaKTHYECKUX PadoT dopma
pa3neia TeKyLIero
KOHTPOJIst
1 Paznen. AJITEBPA CreneHp ¢ palMOHANbHBIM U JEHCTBUTEIBHBIM 1P, ¥V
MoKa3aTeseM
CBoiicTBa CTENCHHU C PALOHATBHBIM U ACHCTBUTENBEHBIM
MOKa3aTeJIeM.
2 Paznen. OCHOBEI | Cunyc, KOCHHYC U TaHT€HC JBOMHOIO yria. IP, ¥
TPUTOHOMETPUI [TonoBuHHOTO yTa.
®opmynsl npuseneHus. CyMMa 1 pa3HOCTb CUHYCOB.
CymMa U pa3HOCTh KOCHHYCOB.
Pemenne TpUrOHOMETPUYECKIX YPAaBHEHHH.
3 Pazpen.  ®YHKIWH, | UppanuoHansHbele ypaBHEHUS. P, v

UX CBOWUCTBA WU
'PA®UKU

[TokazarenbHble YpaBHEHUSL [TokazarenbHble
HEpaBEHCTBA.
Jlorapugmuueckue ypaBHCHHUS.
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Jlorapugmudeckue HepaBeHCTBA.
Pemiennie 3amau mo Teme «TpuUrOHOMETpUYECKHE

GYHKITHIY.

4 Pasmen.

HAYAJTA
MATEMATHUYECKO-
'O AHAJIM3A

Beruncnenus wieHOB mnocienoBaresibHOCTH. [Ipenen
MOCIIEZI0BATEILHOCTH.

[IpaBuna muddepeHnnpoBaHus.
HEKOTOPBIX JIEMEHTapHBIX QYHKLUH.
Bo3spacranue u yObIBaHUE (DYHKIVH.

Pemenne 3amau no teme «lIprMeHeHne NMPOM3BOAHON K
HCCIICIOBAHUIO (PYHKIIHN.

[TpaBrita HaX0XKICHHS IEPBOOOPA3HON QYHKIIHH.

IIpousBonHbie

P, v

5 Pazgen. YPABHEHUA
N HEPABEHCTBA

ITpeobpazoBanue ypaBHeHUIT. OCHOBHBIE IPHEMBI
pelIeHMs YpaBHEHUM.

Pewmenue cucreM ypaBHEHUI.

Merton UHTEpPBANOB.

N3o6paskeHne Ha KOOPAWHATHOM IIIOCKOCTH MHOKECTBA
pellleHU  ypaBHEHMH M  HEPaBEHCTB C  JByMs
MIEPEMEHHBIMH U UX CHCTEM.

P, vy

6 Paspnen.

TEOPUA

KOMBHUHATOPHUKA,
CTATUCTHUKA

BEPOSTHOCTEMN

IIpaBuna koMOMHATOPUKH. PernieHrHe KOMOHMHATOPHBIX
3azad.

Pa3menienus, coueTanus U IepeCTaHOBKHY.
Kinaccuueckoe ormnpeneneHre BEpOATHOCTH, CBONCTBA
BEPOSITHOCTEH

Teopema o0 cymme BepoATHOCTEH. BrluucieHue
BeposiTHocTell. [IpukianHeie 3amauu.

[IpencraBneHre YHUCIOBBIX JaHHBIX. [IpukiagHbIe
3a/1a4H.

IIP, v

7 Pasngen. TEOMETPUS

[MapamrensHble IpsIMBIE B TIpOCTpaHCcTBE. IlapannenbHable
IIOCKOCTH.

[TapannensHele  TpsIMBIE,
IUIOCKOCTU. [IByrpaHHBIH yroJ.
ITnomans MOBEPXHOCTH MIPU3MBL.

Pemenne 3anau no teme «[Ipusma. Iupamunay.
CuMMeTpus B IPOCTPAHCTBE.

Apundmernueckue AeiCTBUS ¢ BEKTOPaMH.

IIpocreiimue 3a1a4u B KOOpAUHATAX.

Yron wmexay Bexkropamu. CKalsipHOE MpPOM3BEACHHE
BEKTOpOB. BpIuncieHue yrioB Mexay MNpsSMBIMH HU
IUIOCKOCTSIMH.

Pemenue 3anau no teme «Tena BpareHus».

Cdepa. Ypasuenue cheps. [Tnomans cheps
Beruncienie 00beMOB TeI ¢ IIOMOIIBIO HHTErpaja.
O0beM HaKJIOHHOH MTPU3MBI

O0BeM mapoBOTO CETMEHTA, IMAPOBOTO CIIOS, CEKTOPA.

NEePHEHANKYTAPHBIE K

TP, vV

He npenycmotpenst

2.4.3 JIaGopaTopHbIE 3aHSITHS

2.4.4 Conepsxanue camoctositebHoi paboTsl (IIpumepHas Tematuka pedepaton)

Tewmbl pedepatoB

I.MaremaTuka B HayKe.

2.HemnpepsiBHBIE ApOOH.

3.CteneHu ¢ JeHCTBUTEIBHBIMY OKA3aTEISIMH.

4 I'paduyeckoe penieHre ypaBHEHUI.

5.I'padmueckoe perieHne ypaBHEHUN U HEPABEHCTB.
6.ITonsitne nmuddepennnana u ero MPUITOKESHUS.
7.MccnenoBaHuil ypaBHEHUN U HEPABEHCTB C ITapaMETPAMMU.
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8.Cxembl bepHyIM MOBTOPHBIX UCIIBITAHHUM.

9.CpenHue 3HaYeHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
10.ITapamtensHOE TPOCKTHPOBAHNE

11.ITpaBunbHbBIE U NOTYIIPaBUIbHBIE MHOTOTPAHHUKH.
12.Konnueckue ceueHns U UX IPUMEHEHHUE B TEXHUKE.
13.BekTopHOE 3a/1aHre NPSIMBIX U INIOCKOCTENW B IPOCTPAHCTBE
14. Marematuka 1 *u3Hb.

15. MaTtemaTuka u My3bIKa.

16. UaTynius u MmaTemMaTHKa.

2.4.5 TlepeveHp y4eOHO-METOAMYECKOTO 00CCIICUCHUST CAMOCTOATEIBHON paOOThI
00y4Jaromuxcs Mo AUCIUIIIMHE

Hauanom opranuzanuu a000i caMOCTOSITENbHON paboThl 1OJKHO ObITh MPUBUTHE
HaBBIKOB M YMEHUH I'paMOTHOW paboThl ¢ y4eOHOW M HaydyHOW IUTEepaTrypoil. ITOT
IpoLieCC, B MEPBYIO OYEpPEdb, CBSI3aH C HAXOXJAECHHUEM HEOOXOOUMOMN sl YCIELIHOIO
OBJIAJICHUSI Y4€OHBIM MaTepuasioM JuTeparypoil. CTyIeHT JOIKEH YMETh MOJIb30BaThCs
dboHgaMu OMOIMOTEK U CIIPaBOYHO-OMOIMOTpapUIeCKUMHU U3TaHUSIMHU.

CTyneHTBl [UIsI TTOJTHOLIEHHOTO OCBOEHHSI Y4eOHOTO Kypca JOJDKHBI COCTABIISATH
KOHCHEKThl KaK IpH MPOCIYIIMBAHUN €r0 TEOPETHYECKOW (JIEKIIMOHHOM) 4acTH, TaK M
IpU TMOATOTOBKE K MPAKTUYECKUM (JaboparopHbIM) 3aHATUAM. JKenaTenbHO, 4TOOBI
KOHCIEKTHI JIEKIMI 3aMyChIBAIUCH B JIOTHYECKOM MOCIIE0BAaTeIbHOCTH U3YUEHUs Kypca
Y CONIEPIKAJIMCh B OTHOU TETPAIH.

HaumenoBaHnue pazieda, IlepevyeHb y4eOHO-METOAUUECKOT0 00ecedeHUsl JUCUMIIMHBI 0
TeMBbI BbINIOJIHEHHIO CAMOCTOSITEIbHOH padoThI
Pasznen 1. AJITEBPA 1. [MoTockyes, E.B. Maremaruka: anredpa u Hayajla MAaTeMaTHIeCKOTO

aHanm3a, reomerpus. ['eomerpust. 10 k1. YrimyOnéHHBIA ypoBeHb: y4eOHNK/
E.B. ITotockyes, JL.U. 3BaBuu. — M.: JIpocda, 2015.- 223c.

2. [ToTockyes, E.B. Maremaruka: anrebpa n Hagajia MaTeMaTHIeCKOTO
aHanmza, reomerpus. Ieomerpus. 10 . VYrayOnéHHBIM  ypOBEHB:
samaunuk/ E.B. ITotockyes, JI.W. 3BaBuu. — M.: JIpoda, 2015.- 255c¢.

3. [Torockyes, E.B. Maremaruka: anredpa n Hayajga MaTeMaTH4eCKOTO
aHanm3a, reomerpus. ['eomerpust. 11 k1. YrimyOnéHHBIN ypOBEeHB: yaeOHUK/
E.B. [Totockyes, JL.U. 3BaBuu. — M.: JIpocda, 2015.- 384c.

4. [ToTockyes, E.B. Maremaruka: anrebpa n Hagajia MaTeMaTHIecKOTO
aHanmza, reomerpus. leomerpus. 11 ki, VYroyOn€HHBIH  ypOBEHB:
samaunuk/ E.B. ITotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

5. Boromono, H.B. Maremaruka [DneKTpoHHBIH pecypc]: y4eOHHK

s CITO / H.B. boromouoB u ap.- M.: FOpaiir, 2016.- 396¢. -URL:
Pasnien 2. OCHOBBI 1. Matemaruka: anrebpa W Hayajga MaTeMaTHYeCKOTO  aHaju3a,
TPUI'OHOMETPUH reomerpus. AnreOpa u Hadana MmaTemMarndeckoro aHaimmza. 10-11 k. ba3oBsii n

yra. ypoesb. (PI'OC)/ HI.A. Amumos, Komsrua FO.M., Tkauésa M.B. u ap.-
M.: IIpocsemenue, 2016.- 464 c.

2. Boromosnos, H. B. Maremaruka: yueonuk maiasi CITIO / H. B. Boromosios,

I1. Y. Camoiinenko. — 5-e u3n., mepepad. u qom. — M. : M3garensctBo FOpaiir,
2016. — 396 ¢

3. Beicmras Maremaruka [INeKTpOHHBIN pecypc]: y4EeOHUK U HPaKTHKYM
st CITO / M. b. Xpunyrosa [u ap.]; nox oom. pea. M. b. XpumyHosoii, 1. 1.
Hpiranok. — M.: MHzpmatensctBo HOpaiit, 2016. — 472 c¢. - URL:
https://www.biblio-online.ru/viewer/9F7E3B75-205B-4A07-BC42-
5435FB5726E8#page/1
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Pasnen 3. ©YHKIHN UX
CBOUNCTBA U TPA®UKU

1. Boromonos, H. B. Matemarnka [ D1eKTpoHHBIH pecypc]: yIeOHUK JUIs
CIIO / H. B. Boromouos, I1. K. Camoitnerko. — 5-e u3f., nepepad. u mom. —
M.: UznarensctBo FOpaiit, 2017. — 396 ¢. - URL.: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

2. Boromornos, H. B. Maremaruka. 3agaun ¢ pemeHusivu B 2 4. Yactp 1
[Onexrponnsii pecypc]: yueonoe nocodue s CI1IO / H. B. boromonos. — 2-¢
u3 ., uchp. u gom. — M.: M3garensctBo FOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F

3. Boromonog, H. B. Maremaruka. 3agauu ¢ pemeHusiMu B 2 4. Yacts 2
[DnexTponHsIit pecypc]: yueobnoe mocodue mist CI1O / H. B. Boromosnos. — 2-¢
u31., ucnp. u gon. — M.: U3ngarensctBo FOpaiit, 2017. — 285 c. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C8

4. Boromornos, H. B. Marematuka: yae6ruk mis CI1O / H.boromouos,
I1. . Camoiinenko. — 5-e uz., mepepad. u jom. — M. :  M3aarenscTBO
IOpaiit, 2016. — 396 c.

Pasmenr 4. HAUAJIA 1. MaremaTtnka: anreOpa ¥ Havajga MAaTeMAaTHYECKOTO — aHAIN3a,

MATEMATHUYECKOI'O
AHAJIN3A

reomeTpusi. Anredpa v Havaia MaTeMaTiudeckoro ananusa. 10-11 k. Ba3oBblii u
yra. ypoers. (PI'OC)/ HI.A. Amumos, Komsrua F0.M., Tkauésa M.B. u ap.-
M.: TIpocsemenue, 2016.- 464 c.

2. [Totockyes, E.B. MaremaTuka: anreOpa ¥ Havajga MaTeMaTHYECKOTO
aHanm3a, reomerpus. 'eomerpus. 10 k. Yriryonénuslii ypoens: yueOHux/ E.B.
ITotockyes, JL.U. 3BaBuu. — M.: Jlpoda, 2015.- 223c.

3. IMoTtockyes, E.B. Maremarnka: anrebpa ¥ Hadajlia MaTeMaTHYECKOTO
aHanu3a, reomeTpus. ['eomerpus. 11 k. Yriayonénuslit ypoeHs: yueOnuk/ E.B.
[otockyes, JL.U. 3BaBud. — M.: JIpoda, 2015.- 384c.

4. ITorockyes, E.B. MaremaTtuka: anrebpa ¥ Havyaina MaTeMaTH4eCKOTO
aHanm3a, reomerpusa. ['eomerpust. 10 ki1 YriuyOnéHHBIA YpOBEHB: 3aTauHUK/
E.B. Ilotockyes, JI.W. 3BaBud. — M.: [Ipocda, 2015.- 255¢.

5. ITorockyes, E.B. Matemaruka: anrebpa u Hadaja MaTeMaTHYECKOTO
aHanmmza, reomerpus. ['eomerpus. 11 wir. YrmyOnéHHBIH YpOBEHB: 3aladqHUK/
E.B. ITotockyes, JI.U. 3BaBuu. — M.: JIpocda, 2015.- 236¢.

Paznen 5. YPABHEHUA U
HEPABEHCTBA

1. MaremaTtuka: anrebpa W Hayaja MaTeMaTHYeCKOTO —aHaJIu3a,
reomeTpus. Anrebpa u Hadana MareMaTideckoro aHanmsa. 10-11 k. ba3oserii n
yrit. ypoetb. (PI'OC)/ II.A. Anumos, Konsirun 10.M., Tkauésa M.B. u np.-
M.: IIpocsemenue, 2016.- 464 c.

2. ITorockyes, E.B. MaremaTtuka: anrebpa ¥ Hadaina MaTeMaTH4YeCKOTO
aHanu3a, reomerpus. ['eomerpus. 10 k. Yrinyonénuslii ypoBenb: yueouuk/ E.B.
IMTorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 223c.

3. [Torockyes, E.B. Martemaruka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO
aHanm3a, reomerpus. ['eomerpust. 11 k. YroayOnéHnsli ypoBers: yueonuk/ E.B.
[otockyes, JI.U. 3paBuu. — M.: JIpoda, 2015.- 384c.

4, ITorockyes, E.B. Matemaruka: anrebpa u Hayajla MaTeMaTHYECKOTO
aHanmm3a, reomerpusi. ['eomerpusa. 10 i YrryOn€HHBIM ypoBeHb: 3alauyHHK/
E.B. ITotockyes, JI.U. 3BaBuu. — M.: JIpocda, 2015.- 255¢.

5. IMoTtockyes, E.B. Maremaruka: anrebpa ¥ Hadalia MaTeMaTHYECKOTO
aHanuza, reomerpusi. ['eomerpus. 11 k. YriayOnéHHbBIN ypoBeHb: 3aJauHUK/
E.B. ITotockyes, JL.U. 3BaBuu. — M.: [lpoca, 2015.- 236¢.

6. boromonos, H. B. Maremarunka [JneKkTpoHHBIH pecypc]: y4eOHHK s
CIIO / H. B. Boromonos, I1. . Camoiinenko. — 5-e u3a., mepepad. u g0m. —
M.: HsparensctBo HOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

7. Boromonos, H. B. Maremaruka. 3anaun ¢ pemesusiMu B 2 4. Yacts 1
[DnexrponHsIii pecypce]: yuedbHnoe nocodue st CITO / H. B. boromonos. — 2-¢
u3m., ucnp. U gon. — M.: MzmarensctBo IOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F

8. Boromonog, H. B. Maremaruka. 3anauu ¢ pemeHusiMu B 2 4. Yactp 2
[DnexTponHsbIit pecype]: yuedHoe mocobue aus CIIO / H. B. boromonos. — 2-¢
u3m., ucnp. U gon. — M.: UsmarensctBo HOpaiit, 2017. — 285 c¢. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C8
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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. Bricirast maremaTnka [DIeKTpOHHBIN pecypc]: yUeOHHUK U MPaKTHKYM
KOMBHUHATOPUKA, s CITIO / M. b. XpumyHoBa [u 1p.]; moa o6mr. pea. M. b. Xpumynosoi, 1. U.
CTATUCTUKA U TEOPUA| Lpiranok. — M.: MHzpmarensctBo IOpaitr, 2016. — 472 c. - URL:
BEPOSTHOCTEM https://www.biblio-online.ru/book/9F7E3B75-205B-4A07-BC42-
5435FB5726E8

2. [Tomor, A. M. MudopmaTrka 1 MaTeMaTHKa [DJIEKTPOHHEIN pecypc]:
yuebuuk u mpaktukym miasi CIIO / A. M. Ilomos, B. H. Coraukos, E. W.
Haraesa; mon pen. A. M. IlomoBa. — 3-e¢ wu3z., mepepab. u gon. — M.:
UsparensctBo  FOpaiit, 2016. — 430 c¢. - URL: https://www.biblio-
online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464

3. Jopodeesa, A. B. MaremaTnka [I1eKTpOHHBINA pecypc|: YUeOHHK s
CIIO / A. B. HdopodeeBa. — 3-¢ u3z., mepepad. u mom. — M.: M3gaTenbcTBO
FOpaiit, 2017. — 400 c. - URL: https://www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-BAC37ED1E97F

Paznmen 7. TEOMETPUA 1. IToTtockyes, E.B. MaremaTnka: anrebpa u Hayajia MaTeMaTHIeCKOTO
aHanm3a, reomerpus. ['eomerpust. 10 k. Yrmyonéunsiii yposens: yueonux/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Jlpoda, 2015.- 223c.

2. IToTtockyes, E.B. Maremaruka: anrebpa 1 Hayajia MaTeMaTHIeCKOTO
aHanuza, reomerpus. ['eomerpust. 11 k. YriyonéHublii ypoeHs: yueOHuk/ E.B.
[otockyes, JL.U. 3BaBud. — M.: JIpoda, 2015.- 384c.

3. [MTorockyes, E.B. MaremaTuka: anredpa 1 Hadajia MaTeMaTHIeCKOTO
aHanu3a, reomerpus. ['eomerpust. 10 k1. YriryOnéHHBIH ypOBEHb: 3a1a4HHUK/
E.B. Ilotockyes, JI.U. 3BaBuu. — M.: [Ipoca, 2015.- 255¢.

4. [Morockyes, E.B. Maremaruka: anredpa 1 Hadasia MaTeMaTH4eCKOTO
aHanm3a, reometpus. ['eomerpus. 11 xir. YrryOn€HHBIN ypoBeHB: 3a0adHAK/
E.B. ITotockyes, JI.U. 3BaBuu. — M.: JIpocda, 2015.- 236¢.

5. Aranacsa C.JI. Teomerpuss 1 [DnexTpoHHBIH pecypc]: ydeOHOe
noco6ue / C.JI. AranacsH, B.I'. I[TokpoBckuii. — M.: Jlabopatopus 3Hanui, 2014.
— 334 c. — URL: http://e.lanbook.com/books/element.php?pll_id=66313

6. Aranacsa C.JI. Teomerpus 2 [DnekTpoHHBIH pecypc]: ydeOHOe
mocobue / C.JI. Aramacan, B.I'. Ilokpomckuii, B.I'. VmakoB. — M.:
«Jlaboparopust 3HAHUI», 2015. - 547 c. - URL:

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

Kpome nepeuncieHHbIX HCTOUHUKOB CTYEHT MOXKET BOCIIOJIb30BaThCs TOUCKOBBIMU
cuctemMamu ceTd MIHTepHeT o TeMe caMOCTOSTENbHON padOTBHI.

Jl1st OCBOSHMSI TaHHOW JUCLMITIIMHBI U BBIITOJIHEHUS IPEAYCMOTPEHHBIX yueOHOH
MpOrpaMMOoi Kypca 3aJJaHui [0 CaMOCTOSITEIbHON paboTe CTYIEHT MOXET UCIOJIb30BATh
cieyromiee yaeOHO-METOJMUeCKOoe oOecreueHue:

-METOANYECKHE PEKOMEHJAIIMU PETo1aBaTesl K BHITOJIHEHUIO CAMOCTOSTEIbHbIX
JIOMAaIITHUX 3aJJaHUH.

3. OBPA3OBATEJIBHBIE TEXHOJIOI' M1
Jlnis peanu3anuy KOMIIETEHTHOCTHOTO MOJX0/1a MPeyCMaTpUBaeTCs UCIIOJIb30BAaHUE B
y4eOHOM TpOIeCCe AKTHUBHBIX M HHTEPAKTHUBHBIX (OPM NPOBEACHHUS AYIUTOPHBIX WU
BHEAYJUTOPHBIX 3aHATUI C 1IeNbl0 (OPMHUPOBAHUS U Pa3BUTHUS NPOPECCHOHAIBHBIX
HaBBIKOB 00YYaIOIINXCS.

B nponecce nmpenogaBaHus NpUMEHSIOTCS 00pa30BaTEIbHbIE TEXHOJOTUU Pa3BUTHS
KPUTUYECKOr0 MbIieHus. OO0s3aTeNbHbl KOMIIBIOTEPHBIE J1a00OpaTOpHbIE MPaKTUKYMbI
I10 pa3AesaM IUCIUIUINHBL.

B yueGHOM mporiecce Hapsiay ¢ TpaJULIMOHHBIMU O0pa30BaTE€IbHBIMU TEXHOJIOTUSMHU

HCIIOJIB3YIOTCA KOMIIBIOTCPHOC TCCTUPOBAHUC, TCMAaTHYCCKHUC IMPE3CHTAllU,
HHTCPAKTHUBHBIC TCXHOJIOTHUH.
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3.1.00pazoBarenbHble TEXHOJIOTUU MPU MIPOBEIECHNUN JEKIUN

H3yuaemble pa3zesibl (TeMbl)

Bl/lllbl NMPUMEHAEMBIX

Koa-Bo yacos

AV CIUTIINHBI 00pa3oBaTeJILHBIX TeXHOJIOTHii
Paznen 1. AJITEBPA TexHosOTHsI pa3BUBAIOLIETO OOYUSHHUS 4 (2%)
Paznmen 2. OCHOBBI [IpobnemHOE 00yUeHHE 6 (4%
TPUTOHOMETPUN (4%
Pazgen 3. ©YHKINU UX TexHOMOTHS pa3BUBAIOIIETO 00YICHUS 12 (10%
CBOMCTBA U TPA®UKU (10%)
Paznmen 4. HAUAJIA TexHOMOTHS pa3BUBAIOIIETO 00yICHUS
MATEMATHUYECKOI'O 10 (8%)
AHAJIN3A
Pazgen 5. YPABHEHUA U TexHONOTHS pa3BUBAIOIIETO 00YICHUS 8 (4%
HEPABEHCTBA (4%)
Paznmen 6. KOMBUHATOPHKA, [IpobnemHOE 00yUeHHE
CTATUCTUKA U TEOPUS 10 (8%)
BEPOATHOCTEN
Paznen 7. TEOMETPUA TexHoIOTHsI Pa3BUBAIOLIETO OOYUCHHUS 30 (20%)
Bcero 80 (56*)

3.2.006pa3oBarenbHble TEXHOJIOI MU MPU MTPOBEICHUN TPAKTUUECKUX 3aHATHIM

H3yuaemble pa3neiibl (TeMbI)

Buabl npuMeHnsieMbIX
0o0pa3oBaTeJIbHBIX TEXHOJIOT Uit

Kom-Bo yacoB

AU CHMIIUHBI
Paznen 1. AJITEBPA TexHomorust paboThI B MaJbIX TPYIIIax 6 (2%)
Paznen 2. OCHOBBI TexHosorust poOJIEMHOTO 00YUCHHS 6 (2%
TPUT'OHOMETPUUN (2%)
Pasznen 3. ©YHKIIUU X TexHosorust paboTHI B MaJIbIX TPYyMIIax 8 (6%
CBOICTBA 1 TPAOUKH (67)
Paznmen 4. HAYAJIA TexHomorus pabOTHI B MaJIbIX TPYIIIIaxX
MATEMATHUYECKOI'O 8 (4%)
AHAJIN3A

Paznen 5. YPABHEHUA U TexHosorust paboThI B MaJIbIX TPYyIIIax 8 (4%
HEPABEHCTBA (4%)
Pazgen 6. KOMBUUHATOPUKA, TexHOMOTHS TPOOIEMHOTO 00YICHUS

CTATUCTUKA U TEOPUA 10 (6%)
BEPOATHOCTEN

Paznen 7. TEOMETPUA TexHousorust npoOJIEMHOT0 00yUeHHUS 30 (14%)
Bceero 76 (38%)
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4. YCJIOBUS PEAJIU3ALIMM ITPOTPAMMBI YUEBHON JTVCIUTIJINHBI

4.1 MarepuajibHO-TeXHHMYeCKas 0a3a, He00XoAMMas 1JIs1 OCYIIeCTBICHUS
00pa30BaTeJHLHOIO MpoIecca Mo JMCHHIIHHE

Peamuzanus yue6Ho#M aucuurummabl Ousnka TpedyeT Hamu4usa yueOHOro KabnHera
Il TIPOBEACHUS TEOPETUYECKMX M MNPAKTUYECKUX 3aHATHH H  J1abOpaTOpHIo
COOTBETCTBYIOLIETO MPOpUIIs.

Peanuzanust ~ y4eOHOM  JUCHUIUIMHBI ~ OCYLIECTBJIAETCS B CIELUAIBHO
000pyIOBaHHOM KaOWHETE €CTECTBEHHOHAYYHBIX IUCIMIUINH, KOTOPBIA BKIIOYACT B
ceost:

MYJIbTHMEIUATIPOCKTOP

9KpaH,

KOMIIBIOTED,

7ocka ydueOHas,

ydeOHast MeOeb.

YueOHo-MeToAMYecKoe o0ecrieYeHue:

Pabouas yaebHast mporpamma

@DOHJ OLIEHOYHBIX CPEICTB

YueOHuku

Meronuyeckue pazpaboTKy K 3aHATHSIM
JuaakTuyeckuid pa3gaTOuHbIi MaTepra
Kaprouku-3aganusi, TeCTOBbIC 3aJaHUS
JleMOHCTpalMOHHbIE MaTepuabl (MyIbTUMEIUNHBIE PE3EHTALUN, BUACO(PUITBEMBI)
KoMiiekt yueOHOo-HarIaIHbIX TOCOOMH IO MaTeMaTUKe
KomriekT ueprexHbIx mprubopoB

KommiekT mopTpeToB MaTeMaTuKOB

KoMI1eKT 251eKTpOHHBIX TOCOOMi

TaOau1e! 10 MaTEMaTHKE

4.2 IlepeyeHb HEOOXOAMMOI0 MPOTrPAMMHOI0 00ecevYeHust
1. 7-zip (munensus Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (mureH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (srreH3ust -

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

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

5. Free Commander (srrmeH3 M
https://freecommander. com/ru/%dO%bb%dO%bS%dl%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%8f/)

6. Google Chrome (mumenHsus -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBo60mHOM J0CTYIIE)

8. Mozilla Firefox (nmunensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM 1 I[QHOHHHTEHBHOﬁ YYEBHOM JINTEPATYPHI,
HEOBXOJAMMOMH /IS OCBOEHMA JUCHUTIJINHBI

5.1.0cHoBHas MTEpaTypa

1. MaremaTtuka: anrebpa M Hayajga MaTE€MaTHYECKOTrO aHalu3a, TeOMETpUs.
Anrebpa u Hayaia Marematudeckoro ananmsa. 10-11 k. ba3oBwiif U yri. ypoBeHb.
(@roC)/ .A. Amumos, Konsrun HO.M., Tkauésa M.B. u ap.- M.: Ilpocsemienue,
2016.- 464 c.

2. MaremaTtuka: anrebpa M Hadajga MaTEeMaTHYECKOTO aHalu3a, TeOMETpUS.
Anrebpa u Hayana Marematudeckoro a”anusa. 10-11 k. ba3oBwlif U yria. ypoBEHb.
(®1rO0C)/ II.A. Anmumos, Komsrun FO.M., Tkauésa M.B. u nap.- M.: Ilpocsemienue,
2017.- 464 c.

3. Maremaruka: anreOpa W Hayaja MaTEeMaTHUYECKOTO aHAJIM3a, TE€OMETpPHUS.
Anrebpa u Hayana Marematudeckoro aHanuza. 10-11 xi. ba3oBwlif U yria. ypoBeHb.
(®IOoC)/ II.A. Amumos, Komsrun FO.M., TkauéBa M.B. u ap.- M.: Ilpocsemenue,
2018.- 463 c.

4. ITotockyes, E.B. Marematuka: airedpa 1 Hadaja MaT€eMaTH4YECKOro aHaJIW3a,
reometpus. ['eomerpus. 10 k1. Yrnyonéunsiit ypoBens: yueOuuk/ E.B. [Totockyes, JI.H.
3BaBud. — M.: [Ipoda, 2015.- 223c.

S. [Torockye, E.B. Marematuka: anredpa ¥ Hadajla MaTeMAaTHYECKOro aHajM3a,
reomerpus. ['eomerpust. 11 k1. Yrnyonéunsiii yposens: yueOuuk/ E.B. [lotockyes, JI.H.
3BaBud. — M.: [Ipoda, 2015.- 384c.

6. [Totockyes, E.B. Marematuka: anre6pa v Hadaja MaTeMaTHYECKOrO aHAJM3a,
reometpusi. ['eomerpus. 10 k1. YrayOnénnsiii ypoBens: 3agaunuk/ E.B. [Torockyes, JI.U.
3BaBuu. — M.: [Ipoda, 2015.- 255¢.

7. ITotockyes, E.B. Marematuka: anreOpa 1 Hadaja MaTeMaTH4YECKOrO aHaJW3a,
reometpus. ['eomerpus. 11 k. YrnyOonéunsiii yposenb: 3anaunuk/ E.B. Ilorockyes, JI.H.
3BaBuu. — M.: [lpoda, 2015.- 236¢.

8. boromonos, H. B. Maremaruka: yueonux ans CIIO / H. B. boromonos, I1. 1.
CawmoiineHko. — 5-e uzj., nepepad. u gon. — M. : UznarensctBo FOpaiit, 2016. — 396¢.
Q. boromomnos, H. B. MartemaTuka [Dnekrponnsiii pecypc]: yue6nuk mnst CI1O / H.
B. boromonos, II. . Camoitnenko. — 5-¢ uzn., nepepad. u gom. — M.: U3gaTenbCcTBO
IOpaiir, 2018. — 396 c. - URL: https://www.biblio-online.ru/viewer/D4B1DES57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2.JlonoJiHUTEIbHAS JTUTEPATYPA

1. boromonos, H. B. Marematuka. 3agaum ¢ pemenusmMu B 2 4. Yacte |
[DnexTponnbIil pecypc]: yuedHoe mocobue ans CIIO / H. B. boromonoB. — 2-e u3n.,
uchp. u gon. — M.: U3parensctBo IOpaiit, 2018. — 364 ¢. - URL.: https://www.biblio-
online.ru/viewer/EA8BE67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromono, H. B. Maremaruka. 3amaun c pemeHusmMd B 2 4. Yacte 2
[DnexkTponHbIi pecypc]: yaebHoe mocodbue mis CIIO / H. B. boromonoB. — 2-¢ u3.,
ucnp. u gon. — M.: U3marenscTBo FOpatit, 2018. — 285 c. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1
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3. Martematuka. [Ipaktukym: yue6. nocoodue ansa CIIO / nog obm. pen. O. B.
Tarapuukosa. - M.: FOpaiir, 2016. - 285 c.; To xe:

4. Maremaruka. [Ipaktukym [DaeKTpoHHBIHN pecypc]: yueoHoe mocodue aiis CI1O
/ mon obu. pen. O. B. TatapuukoBa. — M. : U3natensctBo KOpaiit, 2018. — 285 c. -
URL: https://biblio-online.ru/viewer/1EA56F22-CCF0-4A18-92B1-
123A8CB9CD68#page/1

S. Briciias maremaruka [DnekTpoHHBINH pecypc]: yueOHuk u npaktukym s CI1O /
M. b. Xpumyrosa [u 1p.]; mog obmr. pea. M. b. Xpunynosoii, Y. U. L{piranok. — M.
WznatensctBo KOpaiit, 2018. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

6. [Toros, A. M. MudopmaTuka u MaTeMaTuKa [ DNEKTPOHHBIN pecypc|: yueOHUK U
npaktukym ais CIIO / A. M. Tlonos, B. H. Cotnukos, E. Y. Haraesa; nox pea. A. M.
[TomoBa. — 3-e u3x., nepepad. u non. — M.: UznatensctBo KOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1

7. Hopodeena, A. B. Matematuka [2nexkTpoHHBIN pecypc]: yueonuk nis CIIO / A.
B. lopodeera. — 3-e u3z., mepepad. u mon. — M.: UznarensctBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEB6-
B4C37ED1E97F#page/l

8. [TaBmrouenko, FO. B. Martemartuka [DneKTpoHHBIH pecypc]: yueOHUK U
npaktukym ans CIIO / 1O. B. Tlasmouenko, H. . Xaccan; nox o0ur. pex. 0. B.
[TaBmtouenko. — 4-e u3f., nepepad. u non. — M. : UznarensctBo FOpaiit, 2018. — 238
c. - URL: https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/l

9. JHlopodeena, A. B. Matematuka. COOpHHK 3a1a4 [ DNIEeKTpOHHBIN pecypc]: yueO.-
npakTt. mocobue st CI1O / A. B. JlopodeeBa. — 2-e u3n. — M.: U3natennctBo KOpaiir,
2017. — 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-
A2FA-7222FCECB71C#page/1

10. Matematuka [Dnektponnbiit pecypc]: yueonuk anst CI1O / O. B. TatapHukoB [u
np.]; mox oobm. pen. O. B. TatapuukoBa. — M.: UznarensctBo FOpaiit, 2018. — 450 c. -

URL: https://www.biblio-online.ru/viewer/38DBI9B9B-56 CA-484B-B009-
31608A2BFBF3#page/1
11. Cenpix, 1. 0. MaremaTrka [D1eKTpOHHBIN pecypc]: yI€OHUK U MPAKTUKYM JJIs

CIIO / N. 10. Cenpix, FO. b. I'pebenmukos, A. 0. IlleBeneB. — M.: M3narenscTBO
IOpaiit, 2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCEF-
4610-964D-71171C2568F8#page/1

12. MaremaTuka [DnekTpoHHbIH pecype]: yueOonuk / M.M. bammakoB. — Mocksa :
KuoPyc, 2017. — 394 ¢. — CIIO. - URL:https://www.book.ru/book/919637/view2/1

5.3.Ilepuoanyeckue u3aaHus

1. Cpennee npodeccuoHnaapHoe 00pa3zoBaHue

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

3. DkxoHOMHKA M MaTemarnuyeckue meroasl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4
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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.  Cubupckuil )XypHaja BIYMCIUTENbHON MaTemMaTuku. - URL:
http://biblioclub.ru/index.php?page=journal _red&jid=435065 ; To xe - URL.:
https://e.lanbook.com/journal/2169#journal_name

5. Marematuka B BoicuieM oopazoBanun.- URL:
https://e.lanbook.com/journal/2368#journal_name

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

5.4. Ilepeyenn pecypcoB HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHET», HEOOXOAUMBIX /I OCBOCHUS AUCHUIIINHbBI

1 ObC «Ynusepcurerckas oudamoreka ONLINE». — URL: www.biblioclub.ru
2 OBC u3natenscrBa «Jlanby. — URL: https://e.lanbook.com

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

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

5bC «ZNANIUM.COM» www.znanium.com

OnexTponHbIi katanor Hayanoit 6ubnuorexku Kyol'y. —
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index

7. OnekTpoHHas 6ubnmoteka «M3aarenbckoro qoma «I' peOGEHHUKOBY -
URL:www.grebennikon.ru

8. Hayunas snextponnas 6ubanoreka (HOB) «eLibrary.ruy. -
URL.:http://www.elibrary.ru

9. Basel nanuaeix kommanuu «Mct Beroy. - URL:http://dlib.eastview.com
10. Jlextopuym TBy». - URL: http://www.lektorium.tv/

11. HanwmonanbHas anektponHas oudmmoreka «HOb». - URL:http://H36.pd/
12. KubepJlennnka: HayuHas 35ekTpoHHast oubnmoreka. — URL:
http://cyberleninka.ru/

13. Enunoe okHo moctyna k oOpazoBaTenbHbIM pecypcam : penepanpuas UC
cBoboanoro qoctymna. — URL: http://window.edu.ru.

14, CrpaBouHo-npaBoBas cucrteMa «Koncynbrant [lmoc» - URL

http://www.consultant.ru
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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. METOAMYECKHME YKA3AHIA OBYUAIOIIMMCA 11O OCBOEHUIO
JANCHUTTIJINHBI

JucuurnnuHa HaneneHa Ha (QopMupoBaHUE OOIIEYUYeOHBIX KOMIIETCHIUH, TAKUX
KaK CIIOCOOHOCTh JEMOHCTpAIMK OOIIE€HAayYHbIX 0a30BbIX 3HAHWN €CTECTBEHHBIX HAYK,
MaTeMaTHKH, TOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIIETIMH, IPUHIIUIIOB U TEOPHIA.

OOyueHue CTyIEHTOB OCYIIECTBIISCTCS MO TPATUIMOHHOW TEXHOJIOTHH (JIEKIIWH,
NPAKTUKH) C BKIFOYEHUEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3pEHHsI MCHOJIb3YEMBIX METOJAOB JIEKIIMH IMOAPA3JAEISIIOTCS CIAEAYIOIUM
o0Opa3oM: HMH(POPMAIMOHHO-OOBICHUTEIbHAS JIEKIMS, IOBECTBOBATEIbHAS, JICKIIMS-
Oecena, mpoOIeMHAs JICKIUS U T. 1.

YcTHOE — M3NOXKEHHMEe ~— ydeOHOro  marepuaia  Ha  JIGKUMHA  JOJDKHO
KOHCIIEKTHpoBaThcsl. ClylaTh JEKLIHUIO HY)KHO YMETh — MOJAEPKUBAaTh CBOE BHUMAHUE,
HNOHATh M 3alIOMHUTHh YCIBIIIAHHOE, YJIOBUTH Iay3bl. B rmpolecce H3I0KEHUS
IpenojaBaTesieM JIEKIUU CTYACHT JOKEH BBISICHUTh BCE HEMOHSTHBIE BOIPOCHI.
3anuceiBaTh  COJEp)KAaHUE JICKIUM HYKHO 00f3aTeIbHO — 3aliCH  MOMOTaloT
NOJIIEP’KUBATh BHUMAaHUE, CIIOCOOCTBYIOT MOHMMAHUIO U 3alIOMUHAHUIO YCIIBIIIAHHOTO,
MPUBOJUT 3HAHHWE B CHUCTEMY, CIYyXaT ONOpOH A mnepexoja K Oosee riyOokomy
CaMOCTOSITEIbHOMY M3YyU€HHUIO MpPEeAMETA.

MeTtonuyeckrue peKOMEH 1Ay MO0 KOHCIIEKTUPOBAHUIO JIEKLIMI:

— 3aIUCh JOJKHA OBITh CUCTEMHOM, MPECTABISITh COOON COKpalIEHHBIM BapHaHT
JexkuuMu npenogaBatens. HeoOxonumo —ciymate, 0OQyMbIBaThb W 3alMChIBATh
OJTHOBPEMEHHO;

— 3anMch BeAETCS O4YEeHb OBICTPO, YETKO, IO BO3MOXHOCTU KOPOTKUMHU
BBIPKEHUSIMU;

— He TMpekpamias CchayllaTh MpernojaBareis, HYXHO 3alHChbiBaTh TO, YTO
HEOoOXOIMMO YCBOWTH. Henp3si 3amuceiBaTh cpa3y e BBICKa3aHHYIO MBICIH
npernojaBaTeis, CleayeT €€ MOHATh U MOC]e 3TOr0 KPaTKO 3amucaTb CBOMMHU CIIOBaMU
WIN cJI0OBaMU mpernoaasaTesid. BaxxHo, 4ToObl B HE HE ObUI MOTEPSIH OCHOBHOWM CMBICI
CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUs, BBIBOJIbI, ONIPEICTICHUS 3alIMChIBAIOTCS TOYHO;

—cienyeT oOpaTHTh BHUMaHHE Ha O(QOpMIICHHE 3amucu JeKuuu. Jms Kaxaoro
npeaMera 3aBoAMTCA 00mast Terpadb. OTIMYHBIM OT OCTaJdbHOIO IIBETa CJENYeT
BBIJIEJIATh OT/AEIBHBIE MBICIM U 3arojlOBKH, COKpalllaTh OTAEIbHBIE CJIOBA U
NpPEJJIOKEHUS, HUCIOJIb30BaTh YCJIOBHBIE 3HAKHU, OYKBBI JIATUHCKOIO M TPEUYECKOro
andaBuUTOB, a TAK)KE HEKOTOPBIE MPUEMBI CTEHOTPA(QUIECKOTO COKPAILICHHSI CIIOB.

[TpakTHyeckue 3aHATHA M0 TUCHUIUIMHE «MaTeMaThKay MPOBOJISATCS MO CXEME:

— YCTHBIM OIpoC IO TEOPUU B HaYalle 3aHSTHS;

— paboTa B Irpynmax 1mo pa3pemeHnio pa3InIHbIX CUTYaIui 110 TeMe 3aHATHUS;

— peuleHue NpakTUYECKHX 3a/1a4;

— UWHJIUBHUAYyaJbHBIE 33JJaHUS JIJIS1 TOATOTOBKH K MPAKTUUECKUM 3aHSATHUSIM.

Lenb nmpakTUYECKOro 3aHATUSA - HAYYUTh CTYAECHTOB IPUMEHSATHh TEOPETUUYECKUE
3HAHMS [PU PELIEHUU IPAKTUYECKUX 33/1a4 HA OCHOBE PEAJIbHBIX JTAHHBIX.

Ha npakTryeckux 3aHsATHIX MPe00IaatoT ClAeAyIOIIIe METOIbI:

BepOanbHbIC (MPe00IaIatoIUM METOIOM JOJHKHO OBITh 00BSICHEHHE);
npakTU4YecKue (MMCbMEHHbIE 3/1aHus, TPYIIIOBbIE 33/1aHUs U T. 11.).

BaxHbIM 17151 CTyJIeHTa SIBISIETCS YMEHHE pallMOHAIbHO TOJI0MPaTh HEOOXOIUMYIO
yueOHy1o ureparypy. OCHOBHBIMU JIUTEPATYPHBIMU UCTOYHUKAMH SIBJISTFOTCSL:

— 6ubnuoreunsie Gouapl hunuana Kyol'V;
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— DJJIEKTpOHHasi OuONMOTEeYHass cucreMa «YHHBEpCUTETCKas OuOIMOTeKa OH-
JIalH»;

— 3JIeKTpOHHas GuOIHoTeHas cucteMa M3natenscrBa «Jlanpy. ( KOPAUT)

[Touck xuHur B OuOIMOTEKE HEOOXOOUMO HAYMHATH C H3YYEHHUS IPEIMETHOIO
(cucremaTuueckuii) KaTajllora M CO3/IaHHSA CHHMCKAa KHUT, IOCOOWH, METOIUYECKHX
MaTEpUAJIOB M0 TeMe M3ydeHHUs. IIpocMOTp KHUI'M HAYMHAETCS C TUTYJIBHOIO JIUCTA,
cienyromiero nocie o0aoxku. Ha HEM OOBIUHO MOMEIIAIOTCS BCE OCHOBHBIE JAaHHBIE,
XapaKTepU3YIOlue KHUTY: Ha3BaHUE, aBTOP, BHIXOHBIE JIAHHbIE, JAHHbBIE O MEPEU3IaHUN
u T.1. Ha obopore TUTynbHOro jucra JaéTcsi aHHOTAIMs, B KOTOpPOW yKa3bIBaeTcCs
TEMaTUKa BOMPOCOB, OCBEIIEHHBIX B KHUTE, ONPEENIEeTCA KPYr YATATENeH, Ha KOTOPbII
OHa paccuuTaHa. bosplioe 3Hau€HHUE HUMEET NPEJUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT
YUTaTelNsl C JIMYHOCTHhIO aBTOpAa, UCTOPUEH CO3aHMs KHUTH, PACKPBIBAET COJIEp)KaHHUE.
[IpountaB npeaucioBHE W TONXY4YUB OOIIee MpPEICTaBIEHUE O KHHUTE,  CIeayeT
oOpatuThCs K oryaBiieHuto. OriaBieHue KHUTH 3HAKOMHUT 00y4aeMoro ¢ cojepKaHueM
U JIOTHYECKOH CTPYKTypOM KHHIHW, TI03BOJII€T BBIOpAaTh HYKHBIM Marepuan s
u3ydeHus. ['oJ U31aHUs KHUTHM MO3BOJSIET CYAMTh O HOBU3HE Marepuana. Uem dare
KHUra u3ga€rcs, TeM OOJblIyI0 LIEHHOCTh OHa IpejcTaBisieT. B kHure moryt ObITh
OpUMEYaHHs, KOTOpble COAEpXKAaT pa3iMyHble JIONOJHUTEIbHbIE CBeAeHHs. OHu
MeYaTaroTCsl BHE OCHOBHOI'O TEKCTA U PA3bSICHAIOT OT/EIbHBIE BOIIPOCHI. [IpeameTHbie U
asipaBUTHBIE yKa3aTeNlu 3HAUYUTENBHO OOJEryaroT MOBTOPEHHME HU3JI0KEHHOI'O B KHHIE
Marepuaia. B KOHIIE KHUTM MOXKET pacrojararbCsi BCOOMorareiabHbii Marepuai. K nemy
OOBIYHO OTHOCSITCSI MHCTPYKIIMH, PHIIOKEHUS, CXEMbl, CUTYaIlHOHHBIE 3a/1a4H, BOIIPOCHI
JUISL CAMOKOHTPOJISL U T.[I. Jlnst aydiiero mpeacTaBi€HUs] W 3alIOMUHAHUS
MaTepHuaiia 1ejaecoo0pa3HO BECTH 3allMCH M KOHCIEKTHl Pa3jIMYHOTO COJEpXKaHH, a
UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BbIJICJICHUE TJIABHOI'O;

— IUIaH, T€3UChI, BHITMCKY, LIUTATHI;

— KOHCIIEKT, paboyvast 3amuch, pedepar, JOKIaa, JEKIHs U T.1I.

Yurath y4eOHUK HEOOXOJMMO BIYMYMBO, BHHUMATEJIbHO, HE IMPOIyCKas TEKCTa,
CTapasch MOHATh KaXAYI0 (pa3y, OMHOBPEMEHHO pa3dupasi IpUMEphl, CXEMBbI, TaOJIHIIbI,
PUCYHKH, TpUBEAEHHBIE B yueOHHKe. OTHUM U3 BaXKHEUIINX CPEJCTB, CIIOCOOCTBYIOLIUX
3aKpeIICHUI0 3HAHWM, SBISETCS KpaTkas 3aluch MPOYMTAHHOIO MaTepuaga —
cocTaBlieHUE KOHcIekTa. KOHCHEKT — 3TO KpaTKO€ CBSI3HOE H3JI0KEHHE COAEpKaHUS
TeMbl, y4eOHUKA WM €ro 4acTH, 0e3 MOoApoOHOCTEeH M BTOpocTeneHHbIX JeTtanei. Ilo
CBOEH CTPYKType M IOCJIEJOBATEIbHOCTH KOHCHEKT JOJDKEH COOTBETCTBOBATH IUIAHY
yueOHuKa. [103TOMy BakHO CHauyana COCTaBUThH IUIAH, @ IOTOM IHUCATh KOHCIIEKT B BUJE
OTBETa Ha BoOMpochl IiaHa. Eciau ydyeOHMK pa3znenéH Ha HeOOJbIIME 03arjiaBlICHHbIE
YacTH, TO 3aroJIOBKM MOXXHO paccMaTpHUBaTh Kak IYHKTHI IUIAHA, @ U3 TEKCTa KaXA0u
YacTH cleAyeT 3alucaTh TE€ MbICIH, KOTOpPbIE PACKpPbIBAIOT CMBICI 3aroJioBKa.
TpeGoBaHUs K KOHCIIEKTY:

— KPAaTKOCTh, CKATOCTb, LIEIECO00Pa3HOCTh KaXkJ0T0 3alMChIBAEMOI0 CJIOBA;

— COAEPXKATeIbHOCTh 3aIKCH - 3aHCHIBAEMbIE MBICIH CJlenyeT (OopMyIUpOBaTH
KpaTko, HO 0e3 ymepOa mia cMmbicia. OObEM KOHCIEKTa, KaK MPaBWIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIEKT MOXXET OBbIThb KaK MPOCTBIM, TaK M CJIOXHBIM IO CTPYKTYpEe — 3TO
3aBUCHUT OT COJAEPKAHUS KHUTH U LENH €€ N3YUEHHUS.

Meronnueckne peKoMEeHAAMH 110 KOHCIIEKTUPOBAHHUIO:
— MpeXJe YeM HauaThb COCTAaBJATh KOHCIEKT, HY)KHO O3HAKOMHTHCS C KHUTOMH,
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MPOYUTaTh €€ CHayaia 0 KOHLA, IOHATh POYUTAHHOE;

— Ha 00JIOXKKE TeTpaJM 3allMChIBAIOTCA Ha3BaHUE KOHCHEKTHUPYEMON KHUTH U MM
aBTOpA, COCTABIISETCS TUIaH KOHCIIEKTUPYEMOTO TECTa;

— 3amUCcH JIydllle JAejaTh MpHU MPOYTEHWH HE OJHOro-IBYyX ab3aleB, a LEesoro
naparpadga Wi IJaBbl;

— KOHCIIEKTUPOBAHUE BEAETCS HE C LIEJBI0O UMETh ONPEACIEHHBINA 3aIIUCH, a JUIS
0ojiee TMOJHOrO OBJAJCHUS COACPNKAHHMEM H3Y4aeMOIr'o TEKCTa, MO3TOMY B 3aIUCAX
OTMEYAeTCs W BBIJACISAETCS BCE TO HOBOE, MHTEPECHOE W HYKHOE, YTO OCOOEHHO
MPUBJIEKJIO BHUMAHUE;

— MOCJIE TOro, KaK CJeNaHa 3aluch cojaepxkaHus mnaparpada, IJaBbl, CIEIyeT
nepeunuTaTh €€, 3aTeM CHOBa OOpaThCsl K TEKCTY M MPOBEPUTH ceOs, MPaBUIBHO U
M3JI0’KEHO COJEpKaHue.

TexHrka KOHCIIEKTUPOBAHMUSL:

— KOHCHEKTUPYS KHUTY OoJiblIoro 00bEMa, 3amuch CIeAyeT BECTH B 0OIIei
TeTpajy;

— Ha Ka)XJI0M CTPAaHMIE CJIEBAa OCTABJIAIOT MOJA IMMPUHOK 25-30 MM [J1a 3amucu
KOPOTKHX I10/13ar0JIOBKOB, KPaTKMX 3aME€YaHU, BOIPOCOB;

— Ka)K/1asi CTAaHULA TETPAJId HyMEpYyeTCs;

— /111 IOBBILIEHUS! YATAEMOCTH 3aIMCH OCTABIIAIOT UHTEPBAJIbl MEX]Y CTPOKaMH,
a03a1aMu, HOBYIO MBICIIb HAYMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCHEKTUPOBAHMM ILIMPOKO MCIOIB3YIOT pa3IMYHbIe COKpPALLEHUS U
YCIIOBHBIE 3HAKH, HO HE B yIIEpO CMBICIY 3amucaHHOro. PexoMeHayeTcsi MpUMEHSThH
o0uIeynoTpeOuTeNbHbIE COKpAIleHHs,, Hampumep: M.0. — MOXeT ObITb, TOC. —
rOCYapCTBEHHBIN; 1.0. — JOIHKHO OBITH U T.II.

— HE CIeOyeT COKpalmaTh MMEHa M Ha3BaHWS, KpOME O4YE€Hb YacTo
HOBTOPSIIOLIUXCS;

— B KOHCIIEKTE€ HE€ JOJDKHO OBITh MEXaHHMYECKOro IEepenuchiBaHUS TeKcTa 0e3
IPOAYMBIBAHHUS €r0 CONEPKAHMS U CMBICJIOBOI'O aHAJIM3A.

CamocrositenbHast paboTa CTYJEHTOB SIBISieTCS BaxkHeumed ¢opmoil yuebGHO-
Mo3HaBaTenabHOro mnporecca. OCHOBHAsA 1LI€Nb CaMOCTOSITENbHONU pabOThl CTyIEHTa MpHU
U3YYEHUHM JUCUUIUIMHBI — 3aKpPENUTh TEOPETUYECKUE 3HAHUS, IOJyYEHHBIE B XOJ
JEKUMOHHBIX 3aHATHH, a Takke cPOpMUPOBATH MPAKTUUYECKUE HABBIKU MOJATOTOBKU B
obmactu Mmartematuku. CaMmocTosTeNbHas paboTa CTyAE€HTa B MPOLIECCE OCBOCHUS
JUCLUUIUIMHBI «MaTtemMaTHuKa BKIIOYAET:

— W3y4E€HUE OCHOBHOW M JIOTIOJHUTEIIBHOM JTUTEPATYPHI 110 KYpCY;

— paboTy C IIEKTPOHHBIMH YI€OHBIMU PECypcamu;

— M3y4€HHE MAaTepUasoB NEPUOINYECKON IeUYaTh, UHTEPHET PECYPCOB;

— MIOATOTOBKY K TECTUPOBAHMUIO;

— WHIUBUYyaJbHbIE W TPYIIOBbIE KOHCYJIbTAllMM 10 Hauboliee CIOKHBIM
BOIIPOCAM.

Ha camocToarenbHyto paboTy CTYIEHTOB OTBOJUTCS 78  4acoB ydeOHOTo
BpeMeHu. Hawanom opranuzanuu Jo00i CcaMOCTOATETBHOW pabOThl JOHKHO OBITh
MPUBUTHE HABBIKOB U YMEHUU IpaMOTHOM pabOThl ¢ YUCOHOM M HAy4YHOH JTUTEPATYPOM.
OTOT mpolecc, B MEPBYIO OYEpelb, CBS3aH C HAXOXKJACHHEM HEOOXOIUMOM st
YCIICIIHOTO OBJaJIeHUs] y4eOHBIM MaTepuanioM jutepaTypoil. CTyleHT NOKEeH yMeThb
noJib30BaThesl (OoHAaMHU OUOIMOTEK U CIPaBOYHO-OMOIMOTrpaPUUECKUMU W3IaHUSIMH.
CryneHTbl 171 TIOJHOLIGHHOTO OCBOGHHSA Y4YeOHOTro Kypca JOJDKHBI COCTaBIISITh
KOHCIIEKThI KaK MPH MPOCIYIIMBAHUM €Tr0 TEOPETUYECKOM (JIEKIMOHHOW) YacTh, TaK U
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MpU MOATOTOBKE K MPAaKTUYECKUM (CEMHHApCKUM) 3aHATUAM. JKenareiabHO, 4YTOOBI
KOHCIIEKTBI JIEKIUH ¥ CEMUHApOB 3alUCBHIBAIINCH B JIOTMYECKOM I10CIEL0BATEIbHOCTH
W3y4YEHUsI Kypca M COJIEpXKaINCh B OIOHOW TeTpaau. BeneHue KOHCIIEKTa SIBIIAETCS
HEOO0XOMMBIM BUJIOM YUeOHOH 1eATeIbHOCTH. [10CKOIbKY KOHCIEKT:

— B IOJHOM 00bEME OLICHMBAETCs KaK Pa3sHOBUJHOCTh MMCHMEHHOI'O OTBETa Ha
M3y4aeMbI€ BOIIPOCHI;

— chayXuT 0a30 JUIg YCTHOIO OTBETa Ha CEMHUHape MO0 OJHOMY M3 BOIIPOCOB
paccMaTprUBaeMOro IUIaHa;

— CBEJICHMS U3 KOHCIIEKTa MOTYT BBICTYNATh B KA4€CTBE MCTOYHHUKA JTOIIOJIHEHUI
K OTBETaM JPYTUX CTYIEHTOB.

Opranuzanusi TEKyIIero KOHTPOJS 3HAHUM, YMEHMM M HAaBBIKOB OOYYarOIIMXCS
OCYILECTBIIAECTCS IIYTEM TECTUPOBAHMUA.

@DOopMOI UTOTOBOrO KOHTPOJIS SIBISETCSA JK3aMEH. DK3aMEH COCTOMT M3 OJHOIO
TEOPETUYECKOT0 BOIIPOCA U OJHOIO IIPAKTUYECKOTO.

7. OUEHOYHLIE CPEJICTBA U1 KOHTPOJIA YCIIEBAEMOCTHU

7.1. IlactiopT oH1a OIEHOYHBIX CPEIACTB

N KonTpoaupyemsle pa3aeibl (TeMbI) TUCHHILTHHBI Haumeropatue oleHoIHOro
n/n posmpy pal sen cpeacTBa
Pazmen 1. AJITEBPA Pedepar

VYerHslil onpoc
IIpakTryeckas pabora
Konrpospnas pabota
Pazgen 2. OCHOBBI TPUT'TOHOMETPHUU YeTHblit onpoc
2 [IpakTuueckas pabora
KonrpospHas pabota
Pazmen 3. ®YHKIMU X CBOVCTBA U TPA®UKU VYceTHI onpoc
3 [MpakTuyeckas pabora
TectupoBanue
Paznen 4. HAUAJTA MATEMATHNYECKOI'O AHAJIM3A YcTHBIH onpoc
4 [MpakTryeckas pabora
KonTponsHas paborta
Paznen 5. YPABHEHUWA 1 HEPABEHCTBA YcrHBI# onpoc
[MpakTryeckas pabora
KonTponsHas pabdora

TectupoBanue
Paznen 6. KOMBUHATOPUKA, CTATUCTHUKA 1 TEOPHSL Pedepar
BEPOATHOCTEU YcrHbIl onipoc

[IpakTudeckas pabora
KourpossHas pabota
Paznen 7. TEOMETPUA Pedepar
YcrHbli omipoc
[MpakTuyeckas pabora
KonrpouspHas pabota

7.2 Kputepuu OLEHKH

KoHTponb 1 OIleHKa pe3yabTaTOB OCBOCHUS y4eOHOW MUCHUIUIMHBI OCYIIECTBIISETCS
Iperno/iaBaTeieM B MPOIECCe TMPOBENEHUS TNPAKTUYECKHX pPabdoT, TECTUPOBAHUS,
cobeceloBaHMsI TIO pe3yJabTaTaM BBIIIOJHEHHS J1a0OPaTOPHBIX paboT, a TakKe pelIeHus
3a/a4, COCTAaBJICHUS pa0OYMX TaONWIl M TMOATOTOBKH COOOIICHWH K YPOKY. 3HaHHS
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CTyICHTOB HA MPAKTUYECKUX 3aHATUSAX OLICHUBAIOTCA OTMETKAMH «OTIMYHOY,
«XOPpOIIO», «yIOBIETBOPUTEIBHO» U «HEYIOBIETBOPUTEIILHOY.

YcrHbIil onpoc. YCTHBIM OTBET — OTO pPa3BEPHYTHIM paccKas, BKIFOYAKOLIUI
TEOPETUYECKNE MAaTEpPHAJIbl U MIPUMEPBI UX NPUMEHEHMS. Y IOBIETBOPUTENIbHAS OLICHKA
CTaBUTCS, €CJIM CTYACHT IEMOHCTPUPYET HETTyOOKHE TEOPETUUECKHE 3HAHUS, TPOSBIISET
ciabo chopMUpOBaHHBIE HABBIKM aHAJIW3a SIBICHUH M MPOIECCOB, HEIOCTATOYHOE
YMEHHUE JeNaTh apryMEHTUPOBAHHBIE BBIBOJbBI M IPUBOJIUTH IIPUMEPHI, MTOKA3BIBAET HE
JOCTaTOYHO CBOOOJHOE  BJIAJE€HHE MOHOJOTHYECKOH pedbio, TEPMHUHOJIOTHEM,
JIOTUYHOCTBIO U TOCJIEIOBATEIBHOCTRIO U3JIOKEHUS, JeJIaeT OIMMUOKHU, KOTOPhIE MOXKET
HCIIPABUTh TOJBKO ITPU KOPPEKLIUH MPETIOJABATEIIEM.

Pedepart. [IpoaykT camMocTOSITENbHON paOOTHI CTYACHTA, MPEICTABIISIIONIUNA COOOM
KpaTKO€ H3JI0’)KEHHE B NMUCBMEHHOM BHJIE€ ITOJIYYEHHBIX PE3YJIbTATOB TEOPETHUYECKOTO
aHanu3a OmpeAeNieHHOM Hay4yHOM (y4eOHO-HMCCIeOBaTeNbCKOM) TEMBbl, TI/I€ aBTOP
packpbIBaeT CyTh HCCIeAyeMOoW NpoOieMbl, MPUBOAMT pa3jIMYHbIE TOUYKU 3PEHHS, a
TaKke COOCTBEHHbIE B3I Ha Hee. Pedepar oreHuBaeTcss MO  KOJHYECTBY
NPUBJICYEHHBIX HCTOYHUKOB, INIyOMHE aHaiu3a MpoOJieMbl, KayecTBE OOOCHOBAHMUS
aBTOPCKOM MO3ULMH, TTTyOUHE PACKPBITUS TEMBI. Y TOBIETBOPUTENIbHAS OLEHKA CTABUTCA,
€CJIM TeMa OCBElIeHA JUIIb YaCTHYHO, JOIMYIIEHb! (PaKTUYECKHUE OUIUOKU B COACPHKAHUU
pedepara, WM UMEIOTCS CYHIECTBEHHBIE OTCTYIUIEHHUS OT TpeOOBaHWUU K
pedepupoBaHuIO, WU HETIOJIHbIE OTBETHI HA JOMOJHUTEIbHBIE BOITPOCHI.

Tect. Cucrema CTaHIApPTU3NPOBAHHBIX 33JaHUM, MO3BOJAIOIIAS aBTOMATU3UPOBATH
npoLeaypy U3MEpPEeHUs] YPOBHS 3HAHUN U yMEHUN oOydaromerocs. TecT olleHUBAeTCs 1Mo
KOJIMYECTBY MPaBUIIbHBIX OTBETOB (HE MeHee 50%.).

IIpakTuueckass padora. Ilpaktuyeckas paboTa — 3TO OCOOBI BHJ NEATEIBHOCTU
oOy4aroIerocsi, 4YTO MOJApa3yMEeBaeT BbHIMIOJHEHUS PA3HOIUIAHOBBIX 3aJaHUM, HE
CBSI3aHHBIX ¢ 00pabOTKON TEOPETHUECKOTO MaTepuaia. Bo Bpemst BBIIOIHEHUS CTYICHTY
HE0OXO0IMMO HCIOJIb30BaTh PaHee MOJyYeHHbIe TeopeTuueckue 3HaHus. [lonoxurensHas
OLICHKA CTAaBUTCS, €CJIM BBIMOJIHEHBI BCE 3aJaHUs IPAKTUUECKOW paOdOThI C 3aMEUaHUSIMU;
CTYZIEHT OTBETHUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSMHU.

Koutpoasnasa pabora. KouTponbHas pabora — 3TO BHUA JACATEIBHOCTH
oOyyaromierocs, 4YTO MOJpa3yMeBaeT KOMIUIEKCHYIO MPOBEPKY TEOPETUUECKOrO
Marepuasa WM YMEHHE [PUMEHSATh TIIOJyYCHHbIE 3HAHWSA IIPpU pELICHWH 3a4ad.
[TonoxxurenbHast OIEHKA CTaBUTCS, eciu BbIMONMHEHO 60% 3amaHuii KOHTPOJILHOU
paboTHI.

OueHka «OTJIMYHO» BBICTABJISETCS, KOrja oOydaroliudecs IOKa3bIBaeT TIIIyOoKoe
BCECTOpPOHHEE 3HAHME pa3jeia JUCHMIUIMHBI, O0sM3aTeNbHOM W JAONOJIHUTEIbHOMN
JUTEPATYPBl, APTYMEHTUPOBAHO M JIOTMYECKH CTPOWHO H3JaracT Marepuaj, MOXKET
MPUMEHSATH 3HaHUA JUIsl aHAJIN3a KOHKPETHBIX CUTYalUi.

OueHka «XOpoOIIO» CTaBUTCS TMpPU TBEPABIX 3HAHUAX pa3fena JUCUUILIUHBI,
00s3aTeNbHON  NUTEpaTyphl, 3HAKOMCTBE C  JIOTIOJIHUTENBHOM  JIUTEpaTypoH,
apryMEHTUPOBAHHOM M3JIO)KEHUM MaTepuajia, YMEHUH NPUMEHUTh 3HAHWS ISl aHan3a
KOHKPETHBIX CUTYyaIUH.

OneHka «yZOBJIETBOPUTENIBHO» CTaBUTCS, KOTJa CTYIAEHT B OCHOBHOM 3HAET pa3jeln
JUCLUIUIMHBI, MOKET MPAKTUYECKHA IPUMEHNUTH CBOU 3HAHMSI.

OneHka «HEYJIOBJIETBOPUTENIBHO» CTABUTCS, KOIJAA CTYAEHT HE OCBOMJ OCHOBHOTO
CoJlepKaHUs MpeAMETa U ¢1a00 3HAET U3ydaeMbld pa3ies AUCUUILIUHBI.
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7.3 O1ieHOYHBIE CPEACTBA I MPOBEACHUS TEKYIIEH aTTECTALNKU

B nanHoM pa3sneJie npuBoOAsITCH 00pa3nbl OLEHOYHBIX cpeacTB. IloHbIi KOMILIEKT
OLICHOYHBIX CPeICTB NPUBOANTCH B DOH/IE OLICHOYHBIX CPEACTB.

Tekymuit KOHTPOJIb MPOBOAUTCS B (hopMme:

-AHJIUBUYAIIbHBIA YCTHBIM OITPOC
-[IACbMEHHBIN KOHTPOJIb
~-TECTUPOBAHUE I10 TEOPETUUECKOMY MaTEpPUAILY
-IIpaKTHuYecKas pabdora
-3ammTa pedepara

-3aIMTa BBIIIOJHEHHOTIO 3aJaHUs

®opma [IpakTnueckuii Jlnunble kauecTBa Tprmeper
aTTecTaluu 3nanus Ymenns OTIBIT (BIIA/ICHUE) CTYZAEHTa OUCHOHHRIX
CpPEnCTB
YeTHbli KonTpons Ornenka ymenusi | OmeHKa HaBBIKOB Orenka KonTtpomnsn
(MMCHMEHHBIN) | 3HAHUH O paznuyarb paboTsI ¢ CIIOCOOHOCTH BIE BOIIPOCHI
oTIpoc IO | OIpe/eNIeHHbIM KOHKPETHBIE JIUTEepaTypHBIMU OTIEPaTHBHO U 0 TeMam
TeMaM npobnemam MOHATHSA HCTOYHHKAMHU Ka4eCTBEHHO MPUJIAraloTC
OTBEYaTh Ha s
MIOCTaBJICHHBIE
BOIPOCHI
Pedepars KonTpons Onenka ymenust | OLieHKa HaBBIKOB Onenka Tembl
3HAHUH 110 pas3nuyarb paboThI ¢ CIOCOOHOCTH K pedeparos
OTIpeIETICHHBIM KOHKpETHBIE JUTEPATYPHBIMH CaMOCTOSATENIFHOM | MPHIIAraroTc
npobiemam HIOHATUS HUCTOYHUKAMHU paboTe u aHaMM3y | A
JIUTEPaTYPHBIX
HCTOYHHKOB
IIpaktnueckue | CMBICT NOHATUIL: BBIOJIHSTE HaBbixamu: Ornenka Temsr paboT
paboThI qucno, GyHKIy, apudMernuecky | HAXOHTH 3HAYCHUS | CIIOCOGHOCTH HPUIIAraTC
norapugm, e neiicTeus, | KOPHSA HATYPANBHOI | OIEPATHBHO U o
MPOU3BO/IHAS, couerass ycrHble | CTCTICHH, CTETICHU C | KAuECTBEHHO
CHHYC, KOCHHYC, U THChMeHHble | PAIMOHAIBHBIM pemars
TaHI'€HC, TPHEMBI; MOKa3aTeleM, HOCTABJICHHBIE HA
KOTAHT'€HC, BLIYMCIISTE norapudma, MIPAKTHYECKUX
UHTErpa, Tena SHAYCHHS MOJIb30BaThCS paboTax 3a1a4u U
BpAILICHIS, THCIIOBEIX u | OUEHKOH n apryMeHTHPOBaThb
MHOT'OIPaHHHKH, GYKBEHHBIX MIPUKUAKOH 1Ipr Ppe3yNbTaThI
MOBEPXHOCTH, . MIPaKTHYECKUX
00BEM zlljg:;(;i?f’ paboTax; CTpOUTH
SHAYCHHE rpaduku GyHKIUH;
dyHKIUK o | COCTaBIATH
3HAYEHUIO YPaBHCHUA 1
aprymenta mpu | HEPABEHCTBA 1O
PasIMUHbIX YCIOBHIO 33Jauy;
crocob6ax CTpOUTE
3a/aHMs mpocreinme
dyHKLMH; ceueHus Kyoa,
BBIUMCIISTE MIPU3MBI, TUPAMUIBI
MIPOM3BOAHBIE U
epBooOpasHble
; pemiars
panuoHalbHbIE,
MOKa3aTeIbHbIE
u
sorapu(hMUIECK
ue ypaBHEHUS U
HEpaBEeHCTBA;
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pemarb

IUTAHUMETPHUEC
Kne u
IpoCTeHIIne
CTEPEOMETPHYIEC
KHe 3aJa4d Ha
HaXOX/IeHHE
reOMETPUYECKU
X BEJINYUH
(amuH,  YTJIOB,
IUIOIIAACH,
00bpEeMOB
TectupoBanme | KonTpons Ornenka ymernust | OmeHKa HaBBIKOB Omnenka Bormpocst
3HAHMH 110 paznuuarb JIOTUYECKOTO CIIOCOOHOCTH MPUIIAraroTC
OTIpEICTICHHBIM KOHKDETHBIE aHaNIM3a ¥ CHHTE3a | ONEPaTHBHO U o
npobiemam MOHATHSA npu Ka4eCTBEHHO
COTIOCTABIICHUU OTBEYATh Ha
KOHKPETHBIX TIOCTaBJICHHBIE
TIOHATUI BOIIPOCHI
Koutponsnast | KonTpomin Ouenka ymenust | OrieHKa HABBIKOB Onenka 3ananus
pabora 3HaHWUH 110 TeMe pa3nuyarhb JIOTHYECKOTO CIIOCOOHOCTH MPUJIAraloTC
(pazneny) KOHKPETHBIE aHalM3a ¥ CUHTE3a | OIEepPaTHBHO U i
MOHATHA npu Ka4eCTBEHHO
CONOCTABIICHUU OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
TTOHATHH BOIIPOCHI

7.4. OueHOYHBIE CPEACTBA I MPOBEICHUS IPOMEKYTOYHOM aTTecTALNH

[IpomexxkyTouHas aTrecTanus

®opma [IpakTnueckuii JInunble kauecTBa Tpumeper
aTTecTaLMN 3HaHus Ymenus OmIbIT (BAZCTH) cTynenTa OLIEHOYHBIX
CpencTB
Huddepennn | Kontpons 3Hanus | Ouenka ymenust | OIeHKa HaBBIKOB Ornenka Bormpocksr:
POBaHHBIH 0a30BBIX MMOHUMATh JIOTUYECKOTO CIIOCOOHOCTH
3auet/ MIOJIOKEHHUH B CHEHATbHYIO COTIOCTaBIIEHUS U TPaMOTHO U YETKO fpritaratore
JK3aMeH obmactu TEPMUHOJIOTHIO | XapaKTePUCTUKU H3IIaraTh %
MaTeMAaTHKU 00BEKTOB MaTepua

Ouenka ymenust | OnieHKa HAaBBIKOB Onenka 3anaun

pemars JIOTUIECKOTO crocoOHOCTH MIPUIIAraloTC

TUTIOBBIC 3a]1a4W | MBIIUICHUS [IPU TPaMOTHO U YETKO | s

B obOactu pemeHnn 3a1a4 B H37IaraTh X0/

npodeccuoHans | obnactu pelreHus 3a1a49 B

HOM npodeccHoHaIbHON | obacTu

JIeSITeTTHHOCTH JeSITeTbHOCTH npodeccruoHaTbH

OM IeATEIHLHOCTU
"
apryMeHTHpPOBaTh
pE3yIbTaThI
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7.4.1 IlpuMepHble BONPOCHI AJsl NPOBeJeHUS] NMPOMEKYTOYHON aTTeCTANMHU
(nud. 3a4eT/ IK3aMeH)
Bonpock! k iuddepeHpoBaHHOMY 3a4eTy:
1.MHoO)kecTBO NeHCTBUTENbHBIX Yucen. JlelcTBUS HaJ NeWCTBUTEIbHBIMU YHCIIAMH.
2 Ilpubnuxennple Beruucienus. OKpyriieHue nNpuOIMKeHHbIX 3HAU€HUH BEJTMYUH.
3.[eiicTBus Haa NMPUOIMKEHHBIMUA 3HAYEHUSMHU BETMYHH.
4 ITonstue crenenn. CBOMCTBA CTEIECHEM.
5.Ilonsitue xopHs. CBolicTBa KOPHEM.
6.Jlorapudmsi. CBoiicTBa orapudmos.
7.Onpenenenue norapupma. Teopemsl norapugmupoBanus. HatypanbHbie
Jorapu@Mel.
8.YmopspoueHHbie MHOKECTBA. [lepecTaHOBKY M pa3MeIICHHUS.
9.0cHoBHOE Norapu(pMUIecKoe TOXKAESCTBO U IPYTHE JOTapu(PMHUUECKHUE TOKIESCTBA.
10.MHuoxecTBO. OCHOBHBIE MOHSATHS.
11.MppanmoHanpHele yncia.
12.Pa3BuTHEe NOHATHUSA O YHCIIE.
13.KoneuHble 1 0€CKOHEYHBIC JECITHYHBIE IPOOH.
14 .Oxpyrienue npuOIMKEHHBIX 3HAYEHUI BEJIMYUH.
15.0OcHOBHBIE TOHATHS] TPUTOHOMETPUH
16.0OcHOBHBIE TPUTOHOMETPUUYECKHUE TOKIECTBA
17.®opmynsl npuBeaCHUSA
18.®opmybl clioKeHUs
19.Tpuronomerpuyeckrie ypaBHEHHsI 1 HEPABEHCTBA
20.@ynkuuu. O6macTh ONMpeneIeHns 1 MHOXKECTBO 3HAaUeHNH (PyHKIINN
21.CBoiicTBa pyHKIIUN
22 I'paduku dneMeHTaApPHBIX (YHKITHHA

Bormpocs! s npoBeaeHus dK3aMeHa:

1. Lenble u paoOHAIbHbBIE YHCIIA.

2. [leprienAUKySIpHBIE MIPSIMbIE B IPOCTPAHCTBE.

3. ApudpmeTnyeckuil KOpeHb HaTYpaJbHOM CTENEHH.

4. [TapannenbHble psiMble, TEPIEHAUKYISIPHBIE K IMJIOCKOCTH.
S. CreneHb ¢ pallMOHAIBHBIM U IEHCTBUTEIBHBIM [TOKA3aTENIEM.
6. IIpu3Hak neprneHIuKyIspHOCTH MPSIMOU U INIOCKOCTH.

7. Crenennast GyHKIMS, €€ CBOMCTBA U TpaduK.

8. Teopema o npsMoOH, NEPIEHANKYISIPHON K IUIOCKOCTH.

Q. B3aumHo oOpatHbie pyHKITUH.

10. PaccrostHue OT TOYKH J10 MIIOCKOCTH.

11. PaBHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA.

12. Teopema o Tpex neprneHIuKyIspax.

13. WppanuoHanbHble ypaBHEHUS.

14. VYroa Mexay NpssMon 1 TIIOCKOCTHIO.

15. [Toka3zatenpHast GyHKINA, €€ CBONCTBA U TpaduK.

16. JIByTpaHHBIN yTOJI.

17. IToxa3arenpHbIEC ypaBHEHUS.

18. [Tpu3Hak nepneHAUKYISIPHOCTH JIBYX IJIOCKOCTEH.

19. [TokazarenbHbIC HEPABEHCTBA.

32



20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
ol.
52,
53.
o4,
95.
56.
S7.
58.
59.
60.

[IpsAMOYTOIBHBIN NapaJIEIeTUIE.

CucreMa nokasaTeabHbIX YPaBHEHUN U HEPABEHCTB.
Papnannas mepa yria.

Jlorapudmsi.

[ToBOpOT TOUKHM BOKPYT Haujla KOOPAUHAT.

CaoiicTBa norapu¢pMoB.

Onpenenenue cuHyca, KOCUHyca U TaHT€HCa yIia.
JlecATHYHbBIE U HATYpaJIbHBIE JTOTAPU(PMBI.

3HaKM CUHYCa, KOCUHYCA U TAHI€HCA.
Jlorapudgmuueckas GpyHKIUSA, €€ CBOWCTBA U IpaduK.
3aBUCUMOCTb MEXIY CUHYCOM, KOCHHYCOM M TAaHI'€HCOM OJIHOTO M TOTO XK€ YIJa.
Jlorapudmuueckue ypaBHEHUS.
TpuronomeTpuyeckue TOX1ECTBA.
Jlorapudmuueckrue HepaBeHCTBA.

CuHyC, KOCUHYC ¥ TaHI'€HC yIJIOB 0L ¥ - O

[Tpenmet ctepeomMeTpun. AKCHOMBI CTEPEOMETPHH.
DOpMyIIBI CIIOKEHUS.

HexkoTtopsle cnencTBus U3 akCHOM.

CuHyC, KOCUHYC M TaHT€HC JABOWHOIO yrija.
[TapasnienbHble IpsiMbIE B IPOCTPAHCTBE.

CuHyC, KOCUHYC M TAaHT€HC TIOJIOBUHHOTO YTJIa.
[TapayinenbHOCTh TPEX NPSMBIX.

@opMyIIbl IPUBEICHMUS.

ITapamienbHOCTB NPSMOU U IIJIOCKOCTH.

CymMa 1 pa3HOCTh cuHycOB. CyMMa U pa3HOCTb KOCUHYCOB.
CkpenuBaromuecs npsiMble.

VYpaBHEHUE Cos X = 0.

YpaBHEHHE sin X = a.

OOpatHble TPUTOHOMETpUYECKUE (PYHKLIUU.

VYTI1bl ¢ COHaNpPaBJIEHHBIMU CTOPOHAMU.

YpaBHEHHUE tg X = 0.

Yroa Mexay NpssMbIMH.

OOnacTpb onpeaeneHusI © MHOKECTBO 3HAYEHUI TPUTOHOMETPHUUECKHUX (PYHKIIUH.
[TapannenbHble MIOCKOCTH.

YeTHOCTH, HEYETHOCTD, IEPHUOAMYHOCTH TPUTOHOMETPHUECKUX (DYHKIIUH.
CBoICTBO NapaiesbHbIX INIOCKOCTEH.

CaoiicTBa (DyHKLIUU y = COS X U €€ rpaduK.
Terpasap.

CaoiicTBa (DyHKLIMU y = sin X U €€ rpaduk.
[Tapannenenunen.

CaoiicTBa (yHKIINH y = tg X U €€ rpaduK.

7.4.2. IlpumepHbIe IK3aMeHAIlHOHHbIE 321a41 HA JK3aMeH/1u( 3a4eT

[IpakTueckue 3aganusl.

1. HaliquTe 3HaUY€HNE BBIPAYKECHHUS a® (21'4)2 +a’:al npu a=-2
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9.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22

. Haiitu 3nauenne dpynxupmm:y = 4x° + 6x>° + 3, pu x = 0,25

. Beruncnute 3HaueHue npobu Sa-2b  ecnu 8a-3b=0

3a-b

. U3 hopmyus miomam cexropa S=ITR%a Beipasure pagmyc R

360

. Beraucauts “V640

3410

. Haitnute 3HaueHue BoIpaKeHUs 24\6+(N27-V32)?

. HpeﬂCTaBBTe BBIPAKCHUC a3 B BUAC CTCIICHU C OCHOBAHUEM d.

a’aVa

. Haitti: (2x7%+ 3x°° - 2) npu x=9

Haiinnre 3HaueHNE BBIPAKEHUS a*+hatd npu a=-2.
2+a
. Bextop a cocraBisier ¢ monoxuTenbHBIM HampasieHuem ocu OY 120°.
Haiitu koopaunaty Y BeKTOpa a, €Ciii U3BECTHO, UYTO | a | =213

Haiizure 3HaYeHNe BBIpaXeHus ¢°-8a+16 mpu a=2.

a-4
HaiinuTe miomanps YeTHIpEeXyrolibHUKA C BeplIMHAMH B Toukax A(-4;-1),
B(-1;-1), C(6;3) u D(-5;3)

. 2
[Ipu kakuX 3HaYEHUSAX X KBAJPATHBIN TPEX4JIeH X — 5X + 6 paBeH HyJI0?

CKOJIBKO CYIIECTBYET CIIOCOOOB paccaauTh 8§ rOCTed MO0 BOCBMH MECTaM 3a
CTOJIOM

Brerunciuth ckansgpHoe npousBeacHue a°b, ecnm a=8, b=5u L (a,b)==n
[Mpomotenuposats: logex= 2logca+logcb-1

IponorapudgMupoBaTh mo ocHoBanmio a X=a’h:C

Haiinure paccrosnue mexay Toukamu C(-15) u D(4,5)

7
Berauciuts :L0gg 16 + L0g,7 9

3anuiuTe B BUIe 0ECKOHEUHON NEPUOIUYECKOM TpoOu yuca:
3ul
7 6
. Haigure 3HaueHne BbIpaKECHUS V7 - \5

V7-N5 75

. Cpasnure : 0, 389999... u 0, 389. ITwu 22\7
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L 10+1
23. Beruncauts : 2,5 092‘5

2-Log 10
24. BeraucnuThb : 57 %

25. Jlaro: AABC, L A= 90°, AB = 90cm. Uepes cropony AC npoBeneHa
IUIOCKOCTh @, oOOpazyromas ¢ 1uiockocTeio AABC  yron 30°
Boruncnuth paccrosiHue ot BepiinHbl B 10 miockocTu a.

26. CpaBHUTS: 7% u 4%

27. B npsimoyronsHoM Tpeyroiabarke ABC yron B- npsimoii, AB=3,CB=4.
Haiigure ckangapuoe npousseaenue CA°CB.

28. Beunciuts: 647° - 4% - (8°) 2,
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8. JONOJIHUTEJIBHOE OBECHHEYEHUE JUCHUIIJIMHBI

IIpunoxenne 1. KpaTkuil KOHCIEKT JICKIIMOHHBIX 3aHATHN
JIEKIUA Ne 32
Tema: KITACCUDOUKAIIUA CIIYUYAWHBIX COBBITUN. KIIACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HETIOCPEJICTBEHHBIM ITOJICUET BEPOSITHOCTU. IIPUMEPHI.

PesymbraT, wmcxon wucnblTaHus Ha3biBaeTcsi coObITHEM. COOBITHUSIMH  SIBISIIOTCS:
BbINIaJIcHUe repOa win uudpsel, MonajaHue B LEdb WIM MPOMax, MOSBICHUE TOTO WM
WHOTO YKCJIa OYKOB Ha OpOIIEHHON urpanbHOM Koctu. s 0003HA4YeHHS COOBITHI
UCTIOJNIB3YI0TCA Oomblue OyKBbI TaTUHCKOTO andasuta: A, B, C u T.1.

Ecnu npu KakJIoM UCIIBITAHUH, IPH KOTOPOM MPOUCXOJIUT COOBITHE A, MPOUCXOAUT U
coObiTHe B, TO TOBOpAT, uTO A Bieuer 3a coboii cobbiTue B (Bxomut B B, sBisietcs
JaCTHBIM ClTy4aeM, BapuanToM B) mim B BxitogyaeT coObitre A, n o6o3nauaror A & B.

JIBa COOBITHS HA3BIBAIOTCSI COBMECTHMBIMHU, €CIM TIOSBJICHHE OJHOTO W3 HUX HE
UCKJTIOYAET MOSABIICHUE JPYTOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

2 coObITHS HAa3BIBAIOTCS HECOBMECTUMBIMM, €CIH TOSBICHHE OJHOTO M3 HHUX
UCKJTIOYAET MOSABJICHUE JPYTrOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

HecoBmectumocts Gojiee 4eM JBYX COOBITHII B JTaHHOM HCIBITAHHM O3HA4YaeT HX
MOMAPHYIO HECOBMECTHUMOCTb.

JIBa coOwiTust A U B Ha3pIBatoTCs NPOTHBOINOJIOXKHBIMH, €CIM B JAHHOM HCIBITAHUU
OHM HECOBMECTMMBI M OJHO M3 HHUX o0s3aTenbHO mpoucxoauT. CoObiTue,
TIPOTUBOIOIOKHOE COOBITHIO A, 0603HAYa0T A .

CoObITHE Ha3bIBAETCS JOCTOBEPHBIM (0003HaUaeM £2), eciii B JAHHOM HCIIBITAaHUU OHO
SABJISETCS €AMHCTBEHHO BO3MOYKHBIM €ro MCXOAOM, U HEBO3MOXKHBIM, €CJIU B JAaHHOM
UCTIBITAHUM OHO 3aBEJOMO HE MOKET Ipou30WTH. CoObITHE HA3bIBAETCSI HEBO3MOXKHBIM
(o0o3Hauaem ), ecnu B pe3yibTaTe UCTIBITAHUSI OHO BOOOIIE HE MOXKET MPOU30UTH.

CoOpiTHE A Ha3bIBAETCS CIIy4alHBIM, €CIH OHO OOBEKTUBHO MOXKET HACTYIUThH WA HE
HACTYMUTh B JAHHOM UCIIBITAHUHU.

Anrebpa coOBITHIA.

Cymmoii cobsiTuii A u B HazbiBaetcs coobiTue C = A + B, cocrosiiiee B HACTYIUICHUH 110
KpaliHell Mepe OAHOro U3 coobITui A miu B.

AHaJOTMYHO CYMMOW KOHEYHOTO 4Yucia COObITUN Aj, Ay, ..., Ax Ha3bIBaeTCsl COOBITHE

A= AtA, + ... + Ay, cocTosiiee B HACTYIUICHUH XOTs ObI OTHOTO M3 coObITHH Al, (I =1,
- K).

N3 onpenenenus cnenyet, uto A + B = B + A. CrpaBesiuBo TakKe U COYETATEIbHOE
cBoiicTBO. OmHako A + A = A (a He 2A).

[IpousBenenuem coowiTii A 1 B Ha3weiBaeTcsa coobiTue C = AB, cocrosiiee B TOM, 4TO B
pe3yabpTaTe UCIIBITAHUS MPOU3OILIN U cOOBITHE A, 1 coObITHE B.

AHAJIOTMYHO MPOU3BEICHUEM KOHEYHOro unciaa coobithii Al, A2, ..., AK Ha3bIBaeTcs
coobitie A = A1A2...AK, cocTosiiiee B TOM, Y4TO B Pe3yJabTaTe UCHBITAHHUS TPOU3OILIH
BCE yKa3aHHBIE COOBITHS.

N3 onpenenenuss HenocpeACTBEHHO ciuenyer, 4yto AB = BA. CnpaBemimBbl Takxke
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBL. OHaKo AA = A (a He AZ).

['oBOpST, YTO COBOKYMHOCTH COOBITHIl 0O0pa3yeT NOJHYIO Tpynmy CcOOBITHH s
JTAHHOTO UCIIBITaHUs, €CIIM €ro Pe3yJlbTaTOM 00S3aTeIbHO CTAHOBUTCS XOTSI ObI OJTHO U3
HUX.
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PaccmoTpuM moJIHYIO TPYIIy MOMapHO HECOBMECTHMBIX COOBITHH Aj, A, ..., An,
CBA3aHHYIO C HEKOTOpPbIM HcCHbITaHMEM. llpeanmonoxum, 4TO B 3TOM HCHBITAHUU
OCYILECTBIICHUE KaX10ro u3 coobituii Al, (i=1, 2, ..., K) paBHOBO3MOXXHO, T. €. YCIOBHUS
UCTIBITAaHUSL HE CO3JAI0OT IMPEUMYIIECTB B TMOSBICHUU KaKOro-mu0o cOOBITHS Tmepen
JPYTMMH BO3MOYKHBIMH.

CoObiTust A1, Ay, ..., An, 00pa3yromye MoJHyI0 TPYIIY MMONaPHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITHH, HA3BIBAIOT 3JIEMEHTAPHBIMU COOBITHSIMU ().

CoOpiTre A Ha3bpIBaeTCS OIAroONpUsATCTBYIONINM COObITHIO B, ecim HacTymnienne
coOBITHS A BIIeUeT 32 COOOM HACTyIUICHHE COOBITHS B.

Knaccuueckoe omnpenenenne BepodaTHOCTH. BepositHocteio P(A)  coObitus A
Ha3bIBACTCSI OTHOLICHHWE M/N dYHCIa AIEMEHTAPHBIX COOBITHIA, OJArONPUSITCTBYIOIIUX
COOBITHIO A, K UHCITYy BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

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

1. BeposiTHOCTB 1OCTOBEPHOTO COOBITUS paBHA 1. JIeHCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO TOJKHBI 01aronpUsATCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHM, T.€. M = N H,
cienoBareibpHo, P(Q) =m/n =n/n =1.

2. BeposiTHOCTH HEBO3MOXKHOT0 coObITUS paBHA (. B camoM zene, HeBO3MOKHOMY
COOBITHIO HE MOXKET OJIAarONPUATCTBOBATH HU OJHO M3 DJIEMEHTAPHBIX COOBITHA, T.€. M =
0, otkyma: P(@)=m/n =0/n =0.

3. BepoATHOCTh CIy4alHOTO COOBITHSI €CTh TMOJOXKUTEIBHOE YHCIIO, 3aKIH0YEHHOE
MEXy HyJIeM U eAuHuLed. J[edCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronpHsITCTBYET
JIMILb YacTh U3 OOUIETO YKCclia 3JeMEeHTapHbIX coObITHH. [103TOMY B 3TOM citydae 0<m<n
u, 3Hauut, 0<m/n<1. CnenoBarenbno, 0<P(A)<l. T.o., BEpOSITHOCTH JIHOOOTO COOBITHS
yJIOBIIETBOpsieT IBOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. 13 onpeneneHust BEpOSITHOCTU CIENYET, YTO FJIEMEHTAPHBIE COOBITHS
SBJIIOTCS. PABHOBEPOSITHBIMHY, T. €. 00J1a/1at0T OJJHOU U TOH K€ BEPOATHOCTHIO.

CoObITHSI, BEPOSITHOCTH KOTOPBIX OY€HBb MaJjibl (OJIM3KHU K HYJIIO) WM OYE€Hb BEIUKU
(OnM3KKM K €IMHUIIE), Ha3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH HUJIH
MPaKTUYECKU JOCTOBEPHBIMU COOBITHIIMHU.

CTATUCTUYECKOE OIIPEJEJIEHUE BEPOATHOCTHU COBBITUA U

YCJIOBUA ET'O IPUMEHUMOCTU. [TPUMEP.

CraTucTHYEeCKOH BEPOSITHOCTBIO COOBITHS A HA3bIBACTCSI OTHOCHUTENbHAs 4YacToTa

(4acTocTh) MOSBJICHUS 3TOTO COOBITHSI B N TPOU3BEACHHBIX UCTIBITAHUSX, T.C.
FRO—~ve—"
-
I'ne P(A) - cratucruueckas Bep-Th COOBITHS A; W(A) - OTHOCHTEJIbHAs YacToTa
(4acTocTh) COOBITUSI A; M - YUCJIO UCTIBITAHHM, B KOTOPHIX TMOSBHIIOCH COOBITHE A; n -
o0I11ee YMCII0 UCTTBITAHHM.

B omnmume ot «maremarmueckoi» BepositTHocTM P(A), paccmarpuBaemMoil B
KJIACCHYECKOM OIIpEIeICHIH, cTaTuCcTHIecKast Bep-Tb P (A) sBisieTcst XapakTepuCcTHKOM
OMBITHOM, 3KcnepuMeHTanbHOi. Eciiu P(A) ecth nons ciydaes, 01aronpusTCTBYIOIIUX
COOBITHIO A, KOTOpasl ONpeAeNseTCs] HEMOCPEACTBEHHO, 0€3 KaKUX-1100 UCIBITaHUH, TO
P(A) ectb nomst Tex DaKTHYECKH MPOM3BEICHHBIX UCIIBITAHKMN, B KOTOPBIX COOBITHE A
HOSIBUJIOCK.

CraTucTudeckoe ONpeAesieHue BEP-TU, KaK U MOHATUS U METOJIbl TEOPUU BEPO-TEH B
1EJIOM, IPUMEHHUMBI HE K JIOOBIM COOBITUSIM C HEOMNPEJEICHHBIM UCXOA0M, KOTOPBIEC B
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JKATEUCKOM MPAKTHKE CUMUTAIOTCS CIy4YalHBIMH, a TOJBKO K TEM M3 HHUX, KOTOpBIE
00J1aJat0T ONpeIeIEHHBIMH CBOMCTBAMH.

1) PaccmatpuBaembie COOBITHS 11.0. UCXOaMH TOJIBKO T€X HCIIBITAHUN, KOTOpBIE M.O.
BOCIIPOM3BEIEHBI HEOIPAHUUYEHHOE YUCIIO Pa3 IPU OJHOM M TOM K€ KOMIIJIEKCE YCIOBUH.

2) CoObITHSI TOKHBI 00J1a/1aTh TaK HA3bIBAEMOM CTATUCTUYECKON YCTOMUUBOCTHIO, WU
YCTOMYMBOCTBIO OTHOCHUTENBHBIX YacTOT. OTO O3HAYAET, YTO B PA3JIMYHBIX CEPUSAX
UCIIBITAHUA OTHOCHUTENIbHAs 4acToTa (4acTOCTh) COOBITUS M3MEHSAETCS HE3HAYMTENIbHO
(TeM MeHbIIe, YeM OOJbIIE YHCIIO UCTIBITAHHI ), KOJNEOIACh OKOJIO TMOCTOSHHOTO YHUCIIA.
Okazanoch, YTO ATHUM IOCTOSHHBIM YHCIIOM SIBIISIETCS BEPOATHOCTH cOOBITHSA. DakT
NPUOGITIKEHNS] OTHOCHTENBHOM YaCTOTBI, MM YACTOCTH, COOBITHS K €ro Bep-TH TpH |
YHUCJIa UCHBITAHUMN, CBOASIIUXCS K CXEME CIIy4aeB, MOATBEP/KAAETCS MHOTOYH CJIEHHBIMU
MAacCOBBIMM  JKCHEPUMEHTAMM, IPOBOJUMBIMU  pPa3HbIMH JIMIAMHU CO BpEMEH
BO3HMKHOBEHHS TEOPUH BEp-TEH.

3) Uwucno ucnbITaHui, B pe3ysbTaTe KOTOPBIX MOSBISETCS COObITHE A, JOJHKHO OBITH
JOCTAaTOYHO BEJIHMKO, MO0 TOJIBKO B ITOM CIIydae MOXKHO CUUTATh Bep-Th cOObITHSI P(A)
npuOIMKEHHO PaBHOM ee OTHOCUTEIbHOM dacTtoTe. Pe3roMupys, MOXKHO CKa3aTb, 4TO
TEOpUsl Bep-Tel M3yyaeT JIMIIb TaKue COObITUS, B OTHOIIEHUH KOTOPBIX UMEET CMbICI HE
TOJIBKO YTBEpXKJIEHHE OO0 HX CIy4alHOCTH, HO M BO3MOXHa OOBEKTHBHAsl OIIEHKA
OTHOCHUTEJIbHOM YacTOThl MX MosBIeHUs. Tak, yTBEp)KIEHUE, YTO NpPU BBIINOJHEHUU
OIPENIEJICHHOT0 KOMITJIEKCa YCIOBUM S BEPOSATHOCTh COOBITUS = P, O3HAYAET HE TOJBKO
CIIy4ailHOCTh COOBITHSI A, HO W OINPENENCHHYIO, IOCTaTOYHO OJM3KYI0 K P, JOJIO
MOSIBIICHUN CcOOBITHA A mTpu OOJBIIOM YHCIE UCHBITAaHWA; a 3HAYMUT, BBIpAXKaeT
OTpesIeIeHHYI0 OOBEKTUBHYIO (XOTS U CBOCOOPa3HYI0) CBSI3b MEXKIY KOMILJIEKCOM
yclIoBUHM S U cOObITHEM A (HE 3aBUCSIILYIO OT CYOBEKTUBHBIX CYXIACHUI O HATMYUH 3TON
CBSI3M TOI'O WJIM MHOTO JuIia). M gake mpocTo CyIeCTBOBAHHE BEPOSITHOCTH p (Korja
caMO 3HayeHUE P HEU3BECTHO) COXpaHSIET KAYeCTBEHHO CYTh 3TOr0 YTBEPXKIEHUS,
BBIICJIEHHYIO KYPCHBOM.

Jlerko nmpoBepHUTH, YTO CBOWCTBAa BEP-THU, BBITEKAIOIIME U3 KIACCUYECKOIO
OIIpEEIIEHNUs], COXPAHSIOTCS U IPU CTATUCTUYECKOM ONPEAEICHUH BEPOSITHOCTH.
3ameuanue: 1) CtaTucTHYecKasi BEp-b MOXKET OBbITh HalJIEHA TOJILKO IMOCJIE MPOBEACHUS
OIIBITOB, a JJI KJIACCUYECKON BEPOSTHOCTH ONBITHI HE HYXHbI. 2) CTaTucTuyeckas Bep-Th
MOJTy4aeTCsl Pa3jIMuHOM /I Pa3HbIX CEpUM OMBITOB, OJJHAKO MPU JTOCTATOYHO OOJIBIIOM
KOJIMYECTBE OIBITOB MPAKTUUYECKH JOCTOBEPHO, YTO CTATUCTHUYECKAsl BEP-Th OYAET CKOJIb
YrOJHO Majo OTJIMYATCS OT KJIACCUYECKON Bep-TH (YyCTOWYMBOCTh CTATUCTUYECKON Bep-
TH).
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TECT.

1 | B mapke mocaxxeno 100 mepeBbeB: Oepe3 u | 1 | 60
kieHoB. bepesnl coctaBustor 30% ot Beex | 2 | 70
nepeBbeB. CKOJIBKO KJIICHOB B TTapKe? 3180
4 | apyroii oTBET
2 | Cxonpko kBampatHbIx MeTpoB B 10% ot 1|1 | 1000 m°
ra? 2 100 M
3[10m°
4 | npyroii oTBET
3 | YopocTuTh BeIpaKCHHE: 1|2(x-2)
20+4 2 | 2/(x-2)
0> -4 3| 2+(x-2)
4 | apyroii oTBET
4 | Halinute cpennee apudmerndeckoe uucen: | 1 | 8,44
7,82; 8,24, 9,26. 28,42
3|8
4 | npyroii oTBET
5 | Beruucnure: 1| 28128
L 2| 8128
2-2%.24.28 32
4 | apyroii oTBET
6 | Haiigure X u3 mponopiuu: 1191/210
7 2 1 90/210
1,3.7—0,50.6 3192/210
4 | npyroii oTBET
7/ | Pemnte HepaBeHCTBO: 1,2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii OTBET
8 | PemnTe HepaBeHCTBO: 1| (—o0;0]U(3;+0)
o <0 2 | (==:0]
3-6 3 | [Bi+e0)
4 | apyroii oTBET
9 | PemuTe HEPaBEHCTBO: 1[-1;1]
6 -1<0 2|(-1;1)
31(-1;1]
4 | npyroii oTBET
10 | Pemnurte ypaBHEHUE: 1 | x=0, x=4
46-06°=0 2 | x=0
3 | x=4
4 | npyroii oTBET
11 | Pemure ypaBHEHHE: 1 |x=15 x=9
2 | x=-15
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x=-9

o} 3
—_4=1 "
3 4 | npyroii oTBET
12 | Pemmre ypaBHEHHE: 1 |x=6
J6+3=3 2 | x=-6
3 | x=3
4 | npyroii OTBET
13 | Haiitu o6macth onpeaeneHus: GyHKIUU: 1 | x<6
. 1 2 | x>6
6-0 3 | x>0
4 | npyroii oTBET
14 | YxaxuTe mpn Kakux 3Ha4eHUAX X GyHKIMA | 1 | (—o0;—/2) | (+/2;+00)
6=-0"+2 OpUHMMAET  OTPHIATEILHBIE | 2 (—2:2)
3HAYCHUS 3 _
(—/2:4)
4 | npyroiif OTBET
15 | Haiimure maTelid  wieH reomerpudeckoit |1 | 1
nporpeccuu, eciim & =1 u q :% 2 116
15
3|1
18
4 | npyroii oTBET
16 | Haiinute koopauHaThl cepeaunbl otpeska | 1 | (2; 3)
MN, eciu M (1; 2); N (3; 4) 2 | (0;0)
31(1;1)
4 | npyroii oTBET
17 | Haiimure paamyc OKpYyXKHOCTH, omucaHHOH | 1 | (/365
OKOJIO TIPSIMOYTOJBbHOIO TPEYroJbHHKA C o
karetamu 13 cm u 14 cm 2 115 em
3 |16cm
4 | npyroii oTBET
18 | Haitnure cTopoHy KBajpara, paBHOBENIHKOro | 1 | \f12 cm
MPSIMOYTOJIBHUKY CO CTOPOHaMU 3 cM U 4 cM | 2 J13 oM
3|14 em
4 | npyroii oTBET
19 | Haiigure IJI0IIAIb npaBuiibHOTO | 1 % oM
TPEyroJIbHUKa CO CTOPOHOMU 3 CM 4
2 |9cm
3|3 e
4 | npyroif OTBET
20 | Haitnure  paamyc  okpyxkHocTH, eciu |1 | 57/6 cm
LEHTpaJIbHOMY yriay B 150° cOOTBETCTBYET | 2 | 6 cM
Iyra JJIMHOW 277 CM 3| 1cm
4 | npyroii oTBET
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Bapuant Ne 0 -1

Ne C BapuaHTe 0TBEeTOB
wn |COACPKane 3ananus A 5 B T i
2
1 Haiitn 75% ot uncina: (0,75;%) —9 |-6 6 5,25 7 0,6
Yrpoctuth (ﬁ + oo 2) -
2 c a a-c 0,5 1 0 % 4
Y BBIYUCIIUTh IpU a =2, C = 0,5_l
LA 0
3 Beruuciurs: 0,1253 +(§) —47".4 6 4,75 2 1 0,25
Haiitu o6macth onpenenenus GpyHkuuu: (X > 2 X #2
4
y=lg@x 148 |x<7  [XFT O EZ X>20 0y g
PemuTh nokazarenbHOE HEPABEHCTBO:
S) 05> 0.25 X<-2 X>-=2 X<2 x<0 x>0
Pemuts norapudmudeckoe ypaBHeHHe: | _ _ _
6 log, (3 + 10) = 2 x=*8 |& x=5 x=5 x=5
Pemnts Tpuronomerpuyeckoe
7 ypaBHEHHE: x=g+nk x:% A:(—1>kg+7ck x=§+nk x:(—l)kgﬂtk
sinx = 0,5
Haiitu npou3BoaHyt0 QyHKIIUH
2
8 _ ¥ *2 2 6 2 0 1
x—1
Y BBIYHUCIIUTH €€ 3HAYCHHE TIPH X = 2
9  |Pemnts ypaBHeHne 21++2x-7=x |x=16 x =18 x =4 x=18 x=28
P x=22 |x=28
B ocHoBaHuM npsMoil mpu3Mbl JEKUT
10 |KBazmpar. JlnaroHans OCHOBaHUA V2 em, 247 ot |4 en® 2 e’ Bad |46 o

JaroHagb OOKOBOM TPaHH 2 CM.
Haiiti 00beM IpU3MBL.

OtBetnl: 1-A;2-B;3-T14-A;5-B;6-B;7-B;8—A;9-/;10-T;

41




Bapuaat Ne 0 — 2

Ne C BapuaHTe 0TBEeTOB
wn |COAEPKanUe 3anaHus A B B r i
Haiitu uncno, 80% kotoporo 1
1 COCTAaBIISIET %.(2,5_2)2 5 0,2 0,16 0,25 -
(a+1)’°
Yrpoctuts 2 1oarl 5
2 N 4 3 1 8 -2
Y BBIYUCIIUTH TIPH a = (EJ
0
3 Borapciutb: 168/9:44/3-3 N 43 12 1 0
Haiitu o6nacte onpeneneHus: GyHKIUU:
4 4 X#2,5 |X>2 X#2 x=1 Xx#0
Y= 5x—10
PemmTe nokazarenbHOE HEPABEHCTBO:
5 x+l X X<2 X>2 X>1 x>0 X>—1
5 -25>15
Pemuth norapudpmMuyeckoe ypaBHeHHUE:
6 4-log,x = 16 Xx=256 |[x=64 |x=40 (|x=4 x=1
Pemuth TpUronomeTpuueckoe
7 |ypaBHEHHE: x:g x=§+2n~k Xz%ﬂ,.k x=§+2n.k X%M.k
tgx =1
Hatlitn npomsopnyro GyHkuumny =Sinx | = | |
8 |u BormcuTs ce 3HauCHME npu x=7n/6 | > 2 T2 1 0
=3 x=0
9  |PemuTh ypaBHEHHE (x2 —4xNx-3=0 |x=0 x=3 x=4 =4 X i3
x =4
VYTroJ npu BEpIIMHE OCEBOT0 CEUEHUS
0
10 |KOHYca paBeH 90" , nmameTp OCHOBaHUS o onf’ 4\/33 o V3 i o 47 end® Tl
paBeH 2 cM. CM 2 3
Haiitu 06bem KoHYyCa.

OtmBerel: 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

43

Ne BapuaHTsl OTBETA
i ConepxaHue 3amaHus A B C D
. 5 2
1 Breruucants: E . (25 + O’lj 0,25 25 0,25 25 6,25
J10-6
2 Y1IpoCTUTS: —-,/0,09 0,01 1 0,5 0,1
b 1245
o 0
3 Haiitu uncio, ecnu 92 % oT 3TOro yncia 200 50 20 169,28
cocrasysieT 184
-4 9
YnpocTurs: i
4 : o2 2 -2 0,25 -0,25
¥ BBIYUCTHTH ipu € =— 0,5
5 C 5 2%% +2x—12 2(x+2) x+5 2(x=2) 2x-10
OKpaTUTh ApO0b: -
PATHTR AP 3x+9 3 6 3 12
2 2
6 YHpocTuTs: 2b—4b . 26" 1 ) -1 _b+l L
b+1 1+b b b 1-2b
BriuncnuTh KOOpIUHATHI TOUKHU MEPECECUEHUS
7 |pyHKumit: (-2;-5) |(1;6) (-45;0) |(2;5)
y=5%+5 un y=-2x-9
. o > o
8 IZD;:HH/ITL HepaBeHCTBO: 3 —5(2x +4)>7 K>3 <3 X< 03 |x<_3
B paBHOOEIpEHHON Tpanenny OCTPbIA yroi
g |paBeH 45°, Gokosas cropora 4+/2 oM, a 40 enf? 24 erf 48 enf? 64 on
BEpPXHEE OCHOBAHHE 6 CM.
Haittu nomaas tpaneuumu.
OmnpenenuTs, IPOXOAUT JH rpaduk GyHKIUN e
10 y=-— 0,5x% + 2x— 0,5 yepe3 Touky (4; MPOXOAUT |— —
MIPOXOAUT
3,9).
Oteetni: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8§)D; 9)A; 10)C;




Bapuaat Ne 0 — 4

Ne C BapuaHTsl OTBETA
w/n OEp)KAaHUE 3aJaHUSI A B C D
1 Brrunciauts: (91331_%}2 12 5 0,5 0,2
4 8 25)5
2 Haiit 0,5 % ot yucia 10. 2 0,2 0,05 0,01
3 I(;IZI/ITI/I x u3 nporopruu: - 9,6 :1,2=(7,5-x) : 35 3 5.5 5
[IpencraBut B BUI€ CTENEHH C OCHOBAHHUEM 4 3 ;
4 3 5 3 a a*
a?-a?-Ja a a
5 | YmpocTurs: 24x - 4 4(?—)2/) al 24y .
xT—yt Xty x -y X+y xX—y XXy
6 Haittu cymMMy KOpHEN ypaBHEHUS: 6 5 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 Pemmth HepaBencTBo: 3(1 —x)—(2—x) <2 |[x<0,5 x<-05 [x>-05 |x>05
Havitu nomaas paBHOCTOPOHHETO
9 ZfdeyroanHKa, BBICOTA KOTOPOI'O paBHA 243 4f3er |16 on? 8 cn? 16+/3 en
2 28 2
10 |Beipasuts h u3 popmynsr: S = 1/% h= as h= as h=— h= 257
a 2 2 a a
OTtBeTsI:
B, 2)C;, 3)A; 4)A; 5D; 6)C, 7)D; 8)C; 9A; 10)B.
Bapuant Ne 0 - 5
Ne C BapuaHThl OTBETA
o/n onepXKaHUE 3aJaHUS A B C D
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1 |Beramcmurs: f(x)= 8 —05x M X = ﬁ ﬁ =
' B3-x P 2 |2 4 V2 V3
2 Haiitu 27 % orumcma — 1 1 4 1
3 12 3 7
. . ) 2 _
3 Haiitu cymmy kopHeld ypaBHeHus: (x + 1) = 10 3 10 3
11 —x
[IpencraBuTh B BU/I€ CTENEHU C OCHOBAaHUEM N: 5
3 s 4 n
4 20 opt — vy 4n° 4n’
LA n
0,577 -n°
2 —
5 |Vmpocrurs: & 6"; 9>é4“ 12 8 282 2a+18) [2a+3) |2(a-3)
a —
Haiitu o6nacte onpeneneHus GyHKIUU:
6 _ x-3 X>—2 x#3 x>3 x> -2
Vx+2
4x—6y =26
7 PemmTs cucTeMy ypaBHEHHMIA: { S (-2;-3) (2; 3) (=3;2) (2;-3)
Sx+3y=1
x 2x _1 1
8 Pemuth HEpaBeHCTBO: ¥ ————<— X<6 X< — X>-—2 X< -2
2 3 3 6
[IpssMOyroJBHUK CO CTOpOHAMU 6 ¢M U 8 cM
9 BIHCaH B OKPY>KHOCTh. Haiitn nimuny 25m cm®  |5mem 10w cm 51 cm?
OKPY>KHOCTH.
2 2
10 (Beipasuts T u3 popmynsl: g = 4r” R T= 4z R T=2LR T=27r-\/§ T= 2R
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 BapuaHThe 0TBETOB
wn |COACPKane 3ananus A 5 B r i
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Havitu 150 % ot yncna:

1 0,4;(43_&6j - ~15  |-015 |1 1
5
Ynpoctuth 1.1 ).a
2 P b a+b) b 0 % 2 5 1
u BerancuTh ipu a=0,2 b=0
N .
3 Breruncnurs: g - E +4-3,9" 0,2 4.5 15 5 1
Haiitu o6nacth onpeneneHust GyHKIIUN: Tk
4 1 x>0 X#3 X#0 x#— |X#3nk
Y=o 3
3sin3x
PemmTe nokazarenbHOE HEPABEHCTBO:
5 3x-3 X<-3 [x>2 X<2 x>1 X>3
3 >27
Pemuth norapudpmMuyeckoe ypaBHeHUE:
6 log,(x + 12) = 2 4 -3 10 —-10 1
Pemuth TpuronomeTpuueckoe
T
! YPaBHEHHE: tg(x -~ gj =-1 K 3nk 2" T |-3nk 0
Haiiti mpon3BoiHy0 PyHKITUHN:
8 y=(3x-1)(2-3x) -2 1 3 6 9
Y BBIYUCIUTH ee 3HaueHue mpu x =0
_ _ x =6 x=3 _
9  |Pemmth ypaBHEHHE x+3=9-x x=6 x =13 =13 |r=13 x=0
[Tnomaapr 0ceBOro CeUeHHs MPSIMOTO
10 |ommuHApa paBHa 12 CMZ, BBICOTA 3CM. 12ncem® |36nem®  |4mem® 27[3?/5 6n3\/§
cM cM

Haiitu o0bem mummHpa.

Omeerel: 1-B;2-1';3-T14-T';5-B;6-A;7-B; 8- 1;9—-A; 10— A,
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JIMCT
U3MeHeHuH paboueil yueOHON mporpaMmbl O AUCLUTUIMHE
B/1.04 Maremaruka: aiaredopa, Ha4ajla MaTeMaTH4€CKOI0 AaHAJIHU3A U reOMeTpUs

JloroHeHUs ¥ U3MEHEHMS], BHOCUMBbIE B pab04yt0 MporpaMmy JTUCHUTIIMHBI

OcHoBaHMs BHECEHHS Paznen PII/L, B koTOpBIN Conep:xanne BHOCHMBIX
JOMOJTHEHUH M H3MEHEHUH | BHOCATCH U3MEHEHUS JIOTIOJIHEHHM I, M13MEHEeHM il

[Ipennoxenue paboronaresns

IIpennoxxeHue cocTaBUTENA

IPOrpamMMbl
[Tpuobperenue, u3nanue Paznenbr Ne2.4.5 n No5 OOGHOBICHUE TIEPEUHS
JUTEpaTypbl, OOHOBJICHUE IlepeueHp OCHOBHOM U JUTepaTyphl

MIEPEYHs U COACPIKAHUS JIOTIOJIHUTEILHOM y4eOHOM

OBbC, 6a3 naHHbIX JUTEPATYyphbl

YTBepKIeHa Ha 3aceJaHud MPEIMETHO-IMKIOBOM KOMHCCHU MATEMAaTUYECKUX W
€CTEeCTBEHHOHAYYHBIX TUCHUIUIMH MpoTokos Ne 1 ot «30» aBrycra 2019 1.

P
3amectuTens Jupekropa o YP ¢unuana 7 rf -~ T.A. Peaynenko
«30» aBrycra 2019 I.

7

P
3aBe/yromas cekTopoM 6ubmmuoreku pummana /S JL.I. CokosoBa

4 «30» aBrycra 2019 L.
VHskeHep-3/1eKTPOHUK (IIPOrpaMMHO-UH(QOPMAHOHHOE > /{//
obecneuenue oOpa3oBaTENbLHON IPOrPaMMBI) £ —__ A.B.Cwmeranun
s «30y» aBrycra 2019 r.

-
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PELLEH3US
Ha pabouyro nporpammy no aucuuiummae bJ[.0 4 Maremaruka: anre6pa, Hayana
MaTEMaTHYCCKOI'0 aHaJiu3a, reOMETpHUsl

PaGouas mporpaMmMa IO JIUCLHUIIIAHE bJ1.04 Marematnka anreGpa, Hayana
MaTeMaTH4YeCKOro aHanmsa, reometpus s oOyuaromuxcs (uimana ®I'BOY BO «Kybanckuit
rOCYy/IapCTBEHHBI YHHBEpPCHTET» B TI. [eleHkuke pa3paboTaHa Ha OCHOBE TpeboBaHMM
denepabHOTO0 TOCYIapcTBEHHOro oOpas3oBaTenbHOro craHmapra (maree - @I'OC),
IPEIBSIBISEMBIX K CTPYKTYPE, COAEPXKAHUIO U pe3yjbTaTaM OCBOCHHUS Y4EOHOH IUCIMIUIAHBI
- BJ1.04 MaremaTtnka anre6pa, Hauaja MaTeMaTHYecKOro aHalaM3a, FeoMeTpHs, B COOTBETCTBHUHU C
PexoMeHanusaMu 110 OpraHU3allMy IOJyYEHUs CpeAHero obmiero oOpa3oBaHHS B Ipenenax
OCBOEHHsI 00pa30BaTEIbHBIX IPOTPaMM CpEIHEro NpodeccroHaIbHOro oOpa3oBaHMs Ha Oase
OCHOBHOro 06Iero obpazoBanus ¢ yuérom TpeboBanuii ®I'OC mo crienuasbHOCTH CPEIHETO
npodeccuoHasbHOro obpazoBanus (manee CIIO) 35.02.12 CapoBo-nmapkoBoe  naHmmadTHOE
CTPOMTENBCTBO, YTBEPXKIEHHOTO INpuka3zaM MunucrepcTBa obpa3oBaHus M Hayku Poccuiickoit
Geneparrn ot 07.05.2014 Ned461, 3apeructpupoBan B MunucrepcTBe roctunuu Poccun
27.06.2014 Ne32891.

[Mporpamma paccuuTaHa Ha 234 4YacoB  MAaKCHMAaJIbHOM Y4eOHOW Harpys3ku IIpu
o0s3aTeIbHON ayUTOpHONM yueOHOM Harpyske 156 waca M caMOCTOATEIBHON BHEayIUTOPHON
pabote 78 4acoB B COOTBETCTBHM C TpeOOBaHHAMH y4eOHOIO IUIaHa IO CIIENMAIBHOCTH 35.02.12
Caz10B0O-1apKoOBO€E M JIaHAIAGTHOE CTPOUTENBCTBO.

Pabouass mporpamMMa IpeamoyiaraeT paclupefeleHde TeM M H3yYeHHe Marepuaiga IIo
pasjienaM: OCHOBHBIE IIOHATHS M METOABl MAaTeMaTHYEeCKOrO AaHallk3a, YHCIECHHBIE METOIbI
peleHns MPUKJIaJHbIX 3a/1a4, JJIEMEHTHI MaTEMaTUIECKOH CTAaTHCTHKHU, FTEOMETPHS.

Bce pasnensl paboueii mporpaMMbl HampaBlieHbl Ha GOpMHUpPOBaHME 3HAHUM M yMEHMH, B
IOJIHOM Mepe OTBeYaroT TPeOOBaHUSAM K pe3yibTaTaM OCBOCHMs Y4eOHOH IMCLUIUIMHBI B
coorBerctBur ¢ ®I'OC CIIO. Kaxmpni pasgen mporpaMmbl pacKpbIBAa€T paccMaTpUBaeMbIE
BOIPOCH B JIOTHYECKOM IOCIEIOBATEIEHOCTH, ONpENENAeMOi 3aKOHOMEPHOCTSAMH  OOydeHHMS
CTY/IEHTOB. '

Jlng 3aKkperieHHs TEOPETHYECKMX 3HaHUM, (OpPMUpPOBaHHMA YMEHMH UM HaBBIKOB
00yYaroIMXCs TPeLyCMaTPUBAIOTCS NIpaKTHYeCcKue 3aHATHA B o0beMe 76 wacoB. KommuecTso
IPaKTHYECKUX U JTaOOPaTOPHBIX PabOT COOTBETCTBYET TPeOOBaHUAM yUeOHOTO IIIaHa.

KoHTponb U OIleHKa pe3yIbTaTOB OCBOCHMS y4EOHOM JMCLUIIMHBI OCYINECTBISIOTCS B
(bopme 3K3aMeHa.

PaszpaGoranubie GOPMBI 1 METOIBI ITO3BOJIIOT B IIOJHOM MEPE OCYLIECTBIIATH KOHTPOJIb U
OIIEHKY pe3yJIbTaToB 00y4JeHHs (OCBOCHHBIX YMEHHUH, YCBOCHHBIX 3HAHUM).

[lepeyeHb pEKOMEHIYEMOHl OCHOBHOM M JIONONHUTENBHOM JIMTEPATYpBl BKIIOYAET
o6IIeIOCTyIHbIE HCTOYHWKH, H3JaHHBIE B TIOCIHeAHEe BpeMd (HE TMO3QHEE S JIET).
INepeuncnenHbie IHTEpHET-peCYPChI aKTyaJIbHBI M JIOCTOBEPHEIL.

JlanHas paboyas mporpaMma MOXKeT OBITh PEKOMEH/IOBAHA JIsl MCIIOJIb30BAHUSA B YYEOHOM
mpolecce MpH MOArOTOBKE MO crenuambHocTd 35.02.12 Canopo-mapkoBoe M jaHAmagTHOE
* CTPOHUTEJBCTBO.

PenienseHr (-b1):
XKyx Jlapuca BrnaguMmupoBHa, IpenojgaBaTellb BHICIICH eropun - ®I'BOY  BO
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PELIEH3US
Ha pabouyro nporpammy 1o mucrummHe bJ1.0.4Marematuka: anre6pa, Havana
MaTeMaTHYECKOIo aHajiu3a, reoOMeTpus

PaGouas mporpamma 1o mucimmummHe bJ[.04 Maremaruka: anrebpa, Havana
MATEMATHYEeCKOro aHanaM3a, reomerpus» s cryaeHtoB ¢wmara ®I'BOY BO «Kybanckuit
roCcyIapCTBEHHBIA YHUBEPCHTET)» B I. I'eICH/UKMKE COCTaBIeHA B COOTBETCTBHU TPEOOBAHUSIMU
denepabHOr0 TOCYIapCTBEHHOro oOpa3zoBaTelbHOroO cranpapra. IIporpamma paccuuTana Ha
234 4YacoB MaKCHMAIbHOW y4eOHOM HArpy3kd IpH 00s3aTeIbHON ayJuTOpHOH y4eOHOM
Harpyske 156 daca ¥ caMOCTOSTENBHON BHEAyAUTOPHOH paboTe 78 4acoB B COOTBETCTBHH C

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

PaGouas mporpamMma IpeAarnoyiaraeT paclpeiesieHue TeM U M3yYeHHe Marepuaia Iio
pasjeiaM: OCHOBHBIE IOHATHS M METOIbl MAaTeMaTHYECKOrO AaHallu3a, YHUCIEHHBIE METO[bI
pelIeHuUs TIPUKIIATHBIX 33724, JJIEMEHThl MATEMATHIECKON CTATHCTHKH, TEOMETPHSL.

Bee pazzernsl pabodelt IporpaMMbl HalpaBjieHbl Ha (pOpMUpOBAHKME 3HAHUH W YMCHHH, B
IOJHOM Mepe OTBEYaloT TPEOOBAaHHSM K pe3ydbTaTaM OCBOCHHMS y4eOHOH IMCIHUILIMHBI B
coorBerctBur ¢ DPI'OC CIIO. Kaxmpni paszmen HporpaMMmbl pPacKpbIBA€T paccMaTpHBAEMbIE
BOIPOCHl B JIOTMYECKOW IIOCIIEIOBATEIBHOCTH, ONpEAEIeMO 3aKOHOMEPHOCTAMM  OOyuYeHHs
CTYIEHTOB.

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

KoHTpoNb U OIlCHKa pe3yJbTaTOB OCBOCHHs y4eOHOH IMCIMIUIMHBI OCYINECTBIISIOTCS B
(bopme sK3aMeHa.

PazpaboTannbie pOPMBI X METOJbI TO3BOJIIOT B IIOJHOM MEPE OCYLIECTBIATH KOHTPOJIb U
OIIEHKY PE3yJIBTaTOB 00yUeHHs (OCBOCHHBIX YMEHHUM, YCBOSHHBIX 3HAHUM).

IlepeueHsr pEKOMEHIYEMBIX y4eOHBIX H31aHui, MHTepHET-pecypcoB, OCHOBHOM
JIMTEpATyphl BKIIFOYaeT ucrounuku 2015-2018 r.r.

Jlannas pabouass mporpamMma MOXET OBITh PEKOMEHIOBAaHA JUIS M3y4YEHHs JUCIHILIHHBI
BJ1.04 Marematuka: anrebpa, Hayana MaTeMaTHYECKOro aHAIM3a, FeOMETpHUs B yueOHOM mpoLecce.

Penensenr:

Jlupextop MBOY «Cpennsis o6imeobpa3oBatenbHas mkosiam Nel

MYHHIHNATEHOTO 06pa3oBaHus ropol — KypopT Ienenmkuk ,,
uM. AnMupana YiakoBay ﬁj&&m%&:o“\
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