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1.ITACIIOPT ITPOT'PAMMGBI VUEBHOM JJUCLIMITJIMHBI
I11.01 MaTtemartuka: anredpa, Hayaja MaTeMaTHYECKOI0 aHalIu3a, TeOMETPHS

1.1. O6s1acTh npuMeHeHUs1 Y4eOHOM MPOrpaMMbl

Pabouas mnporpamma yueOHOW nucuumiauHel Matematuka:  anreOpa, Hauajia
MaTeMaTH4YEeCKOr0 aHalln3a, TEOMETPUS SBJIIETCS YaCThbI0 OCHOBHOM MpodeccnoHaIbHOM
o0pa3oBaTeIbHOM IPOrpaMMoON B COOTBETCTBUU ¢ DejepanbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeIbHBIM ~ CTaHIAPTOM cpeaHero (mojsHOro) oOmero oOpa3oBaHus U
@denepanbHbIM TOCYIAPCTBEHHBIM oOOpa3oBatenbHbiM cTaHaapToMm (nanee ®I'OC) no
CIELMAIBHOCTU CcpeaHero mnpodeccuoHanbHoro ooOpaszoBanusi (manee CIIO) ms
crnennanbHocTr 09.02.03 [IporpamMmMupoBaHre B KOMITBIOTEPHBIX CHCTEMAX.

1.2. MecTO IMCHUMIIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIENHATHCTOB
CpeHero 3BeHa

VYyeOnas mucruruinHa «MaremaTuka: aiaredpa W Hadajla MaTeMaTH4eCcKOoro
aHajgu3a; TeOMETPHUs» M3y4daeTcs B 0O0IIeoOpa3oBaTeIbHOM IMKJIE, Ha 0a3e OCHOBHOIO
o0rmiero o0pa3oBaHuUA.

JI7st OCBOCHUSI TUCIUIUIMHBI CTYACHTHI UCTIONB3YIOT 3HAHUS, YMEHUS U HAaBBIKH,
chopMHUpOBaHHBIE HA dTArle OCBOCHUS MPOTPAMMEI 10 MAaTEMaTHKE OCHOBHOM IIKOJIBI.

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

1.3. eau 1 32724 TUCHUNIIMHBI — TPeOOBAHMS K Pe3yJIbTATAM OCBOEHMSI
AUCHUILTUHBI

Conepxanue mporpaMmbl «MaremaTuka: anreOpa W Havajga MaTeMaTHYECKOTO
aHaJM3a; TEOMETPHUS» HAIIPABIICHO HA IOCTHKEHUE CIEIYIONINX IEIEeH:
- (opMupOBaHHE MpPEICTABICHUNH O MaTeMaTUKE KaK YHHMBEPCaJbHOM S3bIKE HAyKH,
CpEeICTBE MOJCIHPOBAHMUSI SIBIICHUI U MTPOIIECCOB, 00 MAEAX U METOJaX MAaTEMaTHKH;
- pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaKEHWSI,
QITOPUTMUYCCKON KYJIbTYpPhl, KPUTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOJIUMOM IS
Oynymielt mpodeCCHOHAIILHON NeATeNbHOCTH, MJI MPOJOJDKEHUS OO0pa3oBaHUS U
caM000pa3oBaHMS;
-  OBJQJCHWEC MAaTEeMATHUYECKUMH 3HAHUSAMH W YMEHUSMH, HEOOXOJMMBIMUA B
MOBCEJHEBHOW KU3HU, JJII U3YUYCHHS] CMEXKHBIX €CTeCTBEHHO-HAyYHBIX AMCIUIUIMH Ha
0a30BOM ypOBHE U JUCHUIUIMH TPOPECCHOHANBHOTO MK, MJIs MOJTyYeHUS
o0pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX YIIIyOJIeHHONH MaTeMaTHYeCKOl MOArOTOBKH;
- BOCIIUTaHHUE CPEACTBAMH MATEMATHKH KYJIbTYpPbHl JUYHOCTH, ITIOHUMAHHUS 3HAYUMOCTH
MaTeMaTUKH i HAyYHO-TEXHUYECKOTO IMpOorpecca, OTHOMIEHUS K MaTeMaTHKE KakK K
4acTH OOIIeYeIOBEUECKOH KYJIbTYphl uepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS
MaTEMaTHKH, SBOIIOLIMECH MaTEeMaTUUCCKUX HCH.

OcBoenue coaepxaHusi yueOHOM mucuuIUiMHbBL «Marematuka: anredpa, Havasa
MaTEeMaTH4YEeCKOr0 aHajm3a, TeOMETpHUs» O00ecrnedynBaeT TOCTHKEHHE CTYyJCHTaMU
CJIEYIOLINX PE3YyIbTaTOB:

JIUYHOCMHBIX

- YyBCTBO TOPJIOCTH U YBAXEHUSI K UCTOPUU U JOCTHXKEHHUSM OTEYECTBEHHON HAYKH;
rpaMOTHOE MOBeJIeHHE B MPOo(ecCHOHATbHONW AEITENTbHOCTH M OBITY MPH OOpaIieHuH ¢
BBIYHCIIUTEIFHBIMU MTPUOOPAMH U YyCTPOMCTBAMU;



- TOTOBHOCTh K TIPOJOJDKEHHIO OOpa3OBaHUS U TIOBBINICHUS KBaTU(HUKAIIMK B
u30paHHON MpodecCHOHATbHOW NEATETbHOCTY U OOBEKTHUBHOE OCO3HAHUE POIHU
MaTeMaTHICCKUX KOMIICTCHIIHIA,

- yYMEHHUE UCIOJIb30BaTh JIOCTH)KCHHMSI COBPEMEHHOM HAayKH IJIs TOBBIIICHUS
COOCTBEHHOT'O HMHTEJ/UICKTYaJbHOTO pa3BUTHS B BBIOpaHHOW TNPOdeCcCHOHATLHON
NESITEIbHOCTH;

- YMEHHUE CaMOCTOSTEIBHO JOOBIBATH HOBBIC JIJIsi Ce€0S 3HAHUS, UCIOB3YSl JJIS STOTO
JOCTYITHBIC UCTOYHUKHN HH(POPMAITUH;

- YMEHHE BBICTPAUBATh KOHCTPYKTUBHbBIC B3aMMOOTHOIIICHUS B KOMaH/IE€ TI0 PELICHUIO
00mIuMX 3a1a4;

- YMEHUE YIPABIATh CBOCH IMO3HABATEIILHOMN JESATEIIbHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O HHTEJUICKTYAIbHOTO Pa3BUTHS;

mMema npeomMemmublx.

- WCIIOJIb30BAHKME PA3JUYHBIX BHJIOB IO3HABATEIBHOW ICATCIBHOCTH JUJIS PEIICHUS
MaTeMaTUYCCKUX 3a/iady, NPUMCHCHHE OCHOBHBIX METOIOB MBbIIUICHUS (MHIYKIUH,
NEAYKLIHUH,  aHAJIOTMM)  JUIsi ~ WU3Y4YEHUS  Pa3IMYHBIX  CTOPOH  OKpYXarouen
JICMCTBUTEIILHOCTH

- HCMOJb30BAaHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONEpaluii: MOCTAaHOBKM 3aJayH,
dbopMyMpoBaHUs  TUIIOTE3, aHaIM3a W  CHUHTE3a, CPaBHEHUS, OOOOIICHWUS,
CUCTEMaTH3allii, BBISBICHHUS MPUYMHHO-CICACTBEHHBIX CBS3€H, MOKMCKAa AaHaJIOTOB,
(dbopMyIIMpOBaHUS BBIBOJIOB JIJISi M3YUCHHUS PA3IMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJICHUM ¥ TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaJKUBATHCS B
npodeccruoHabHOM cdepe;

- yYMEHHE TeHEpPHpOBaTh HJEH U ONPEICNATh CPEACTBA, HEOOXOIUMBIE IJs MX
peanuzanuu;

- YMEHHE HCIIOJIb30BaTh Pa3IUYHBIC UCTOYHHUKH JIUISI TIOJTyYEHUsT HOBOUM MH(OpMaIiy,
OLICHUBATh €€ JOCTOBEPHOCTH;

- YMEHHUE aHAJIM3UPOBATH U MPEACTABIATH HHPOPMAIUIO B PA3TUYHBIX BU/IAX;

- yMEHHE TYOJMYHO MPEACTABIATH PE3YJIbTaThl COOCTBEHHOTO HCCIICOBAHUS, BECTU
JTUCKYCCHH, JOCTYITHO U TAPMOHHYHO COYETas CoJepKaHue W (OPMBI MPEICTABIICMON
uH(pOpMaInu;

npeoMemHbix:

- c(hopMHUPOBAHHOCTH TPEJCTABICHUN O POJIM M MECT€ MATEMAaTUKH B COBPEMEHHOUN
HAyYHOM KapTHHE MHpA; MOHUMAHHWE MATeMaTHYeCKOro Si3bIKa U HCIIOJIb30BaHUE €ro B
€CTCCTBEHHOHAYYHBIX 3HAaHHUSIX B (OPMUPOBAHUHU KPyro3opa u (QPyHKIMOHAILHON
IPaMOTHOCTH YeJIOBEKa sl pElIeHHs MPaKTHUEeCKUX 3a]1a4;

- TMOHWMAaHWE CMBICIA TIOHATHH. WYHCJIO, TepeMeHHas, (QYHKIHWSA, MPOU3BOIHAS,
nepBooOpaszHasi, uHTerpan, Trpaduk QyHKIUH, Jorapudm, TPUTOHOMETPUUECKUE
byHKIMH, TOKIACCTBA;

- TOHMMaHHWE CMbICJIAa MAaTeMAaTUYeCKHX B3aMMO3aBUCHUMOCTEH: TMOCTOSIHHOW U
NEPEMEHHON; TPUTOHOMETPUUECKUX (DYHKIIHIA;

- c(OpPMHUPOBAHHOCThH TMPEACTABICHUIA O BKJIAJE POCCUUCKUX U 3aPYOCIKHBIX YUEHBIX,
OKa3aBIIKUX HanOoJblllee BIUSHUE HA pa3BUTHE MaTEeMaTHKHU,;

- yYMEHHE ONUCHIBaTb U OOBICHATH CBOWCTBA JIEUCTBUTENIBHBIX YHCEN, CBONCTBA
byakumiA; rpaduku GyHKIUNA, CBOHCTBA JTOTapru(PMOB, TPUTOHOMETPHUUECKUX (YHKIIHH;

- YMEHHE OTIMYATh THIIOTE3bI OT HAYYHBIX TCOPHI; JENaTh BEIBOJIBI HA OCHOBE PEIICHUS
3a/1a4; IPUBOUTH MPUMEPHI UCTIONIB30BAHUS MATEMATUKU B COBPEMEHHON HayKe;



- yYMEHHUE TPHBOJIUTH MPUMEPHI
3HAHMI, 3aKOHOB;

- YMCHHE BOCIIPHHUMATh U Ha OCHOBE TOJyUYEHHBIX 3HAaHUW CAMOCTOSTEIHLHO OIICHUBATH
uH(popMaInio, coaepxairytocs B coobmenusx CMU, MntepHeTe, HAyYHO-TIOMYISIPHBIX
CTaThsIX;

- yYMEHHE WCHOJb30BaTh TNPUOOPETEHHbIE 3HAHWSA W YMEHHUS B MPAKTUYECKOU
NEATEILHOCTM W NOBCEIHEBHON  JKM3HM  JUI: oOecrmedyeHuss  0€30IacHOCTH
KU3HEJIEATETHHOCTH B TMPOIECCE HCIOIb30BAHUS TPAHCIOPTHBIX CPEJCTB, OBITOBBIX
AJIEKTPONTPHOOPOB, CPENICTB PATNO- M TEICKOMMYHHUKAIMOHHOW CBSI3U; OLECHKU BIIMSTHHS
Ha OpraHU3M 4YeJIOBEKAa W JIPYyTrUe OPTraHW3MbI 3arps3HEHUS OKPYKAIOIICH Cpensl;
paIMOHAIILHOTO TMPHUPOIONOIB30BAHMS M OXPaHbl OKPYXKAIOIICH CpeIbl, MOHUMAaHHS
B3aMMOCBSI3M Y4€OHOIO MpeaMeTa ¢ 0COOCHHOCTSIMU Tpodeccuil U MpodecCuoHaIbLHOM
JESITENIbHOCTH, B OCHOBE KOTOPBIX JIEIKAT 3HAHUS 10 IAHHOMY Y4eOHOMY TIPEIMETY.

MPaKTHYCCKOTO HCIIOJb30BaHHUA MATCMATHYCCKUX

1.4. TlepeyeHb MIAaHUPYEMBbIX pe3yJIbTATOB 00y4YeHHUs] MO JMCHUIJINHE (MepevYeHb
¢GopmMupyeMbIX KOMIIETEHIIH )
He npenycmotpenst

2. CTPYKTYPA 1 COJAEP)KAHUE YYEBHOM JUCIUILIVNHBI

2.1. O0beM y4eOHOH TUCUMIIIMHBI U BHAbI Y4eOHOM padoT

Bun yyeOHoii padoThI Bcero Cemectp
4acoB 1 2

VYueOHast Harpy3ka (Bcero) 350 144 206
AynuTtopHasi Harpy3ka (Bcero) 234 96 138
B TOM YHCJIE!

JIEKLIMOHHBIE 3aHATUS 118 48 70
MPAKTHYECKUE 3AHSTHSI 116 48 68
CamocTosiTenpHas paboTa 116 48 68
[IpoMexxyTouyHas aTTecTanus Jdud.3auer 9K3.

2.2 CTpyKTypa AUCHUIIHHBI

KosmyecTBo ayIMTOPHBIX | Camocros
Jacos -TeJIbHAsA
HaumeHnoBaHue pa3ienoB U TeM Bcero Teopernuec | IIpakTnuec padora
Koe KHe CTydeHTa
odyuyeHue 3aHATHSA (uac)
Paznen 1. AJITEBPA 16 6 6 4
Paznen 2. OCHOBBI TPUTOHOMETPUU 28 8 12 8
Pazzen 3. ®YHKIUM UX CBOMCTBA U 52 18 18 16
I'PAOUKHN
Paznen 4. HAYAJIA MATEMATHUYECKOI'O 56 18 18 20
AHAJIN3A
Paznen 5. YPABHEHIS U HEPABEHCTBA 30 8 10 12
Paznen 6. KOMBMHATOPUKA, CTATUCTHUKA 1 36 14 10 12
TEOPUA BEPOSATHOCTEU
Paznen 7. TEOMETPUA 132 46 42 44
Bcero nmo qucuunimHe 350 118 116 116




2.3 TemaTn4yecKkuii JIAH U COAePKaAHMe Y4eOHBIX 3aHATHI

HaumenoBanue Yposensb
PATIETIOB B TeM Conep:xanue yueOHOro MaTepuajia, NpakTu4eckue padorsl, Oo6bem oCBOe-
caMocTosITeIbHasI padoTa 00y4alouXcs. wacos | o
Pazpnen 1. AJITEBPA 16
Tema 1.1. Coaep:xkanue yuedOHOro MaTepuaja 6
JelicTBUTENBHBIE 1| Ilenble U paniOHAIbHBIC YHCIIA. 2 1
qHucia 2| Apudmerndyecknil KOpeHb HATYPaIbHOH CTEIICHH. 4 1,2
IIpakTHyeckue 3aHATHSA 6
1| Crenens ¢ panioHAJIBHBIM H ACHCTBUTEIBHBIM ITOKA3aTEIIEM. 2
2| CBo¥iCTBa CTENIEHH C pallMOHAIBHBIM U JICHCTBUTEIILHBIM 4 2,3
MOKa3aTeJIeM.
CamocTosiTeIbHAsA paboTa 00y4aroUXCs 4
Pemenue 3amay no reme «JlefiCTBUTENBHBIE YHCIIAY
Paznen 2. OCHOBBI TPUTOHOMETPHUUA 28
Tewma 2.1. Conep:xanue yuedOHOro MaTepuasa 4
Tpuronomerpudec | 1| OnpeneneHue cHHyca, KOCHHYCa U TAaHT'€HCA yIiia. 1
Kre (POpMYIEI. TpurosoMerpuueckue ToxaecTBa. POpMyIIbl CI0KEHUS .
2 | CuHyc, KOCUHYC ¥ TaHT'€HC JIBOMHOTO YIJIa ¥ MOJOBUHHOTO YIJIa. 2 1
DopMysbl IPUBEACHHUS.
IIpakTHYecKHe 3aHATUS 8
1| Cunyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yTIIa. 2
2 | CuHyc, KOCHHYC U TaHT'€HC OJIOBUHHOTO yIiia 2
3 | ®opmynsl npuBeaeHus. CymMmma 1 pa3HOCTh CHHYCOB. CymMMa 1 4 23
Pa3HOCTh KOCHHYCOB.
CamocrosiTeJbHAsA padoTa 00y4AI0IUXCS 4
Pemenne 3amau o teme «TpuroHomerpuueckue GopMyIs»
Tema 2.2. Conep:xanue yueOHOro MaTepuajia 4
Tpuronomerpuuec | 1 \ [IpocTeiimme TPUTOHOMETPHUIECKUE YPaBHEHHS 4 1.2
KHC ypaBHCHHUA. IIpakTHYyecKHe 3aHATHS 4
1| Pemenne TpUTOHOMETPUYECKUX YPAaBHEHHNA 4
CamocTosiTeJIbHASI pa0doTa 00y4arOLIHXCS 4 2,3
Pemenne 3aau no teme « TpuroHoMerpuyeckue ypaBHEHHsD»
Paznen 3. DYHKIIUU UX CBOVCTBA U T'PA®UKN 52
Tema 3.1. Copaepxanue y4e0HOr0 MaTepHuaIa 4
CrenenHas 1 \ CreneHHast GyHKIUS, €€ CBOMCTBA U rpaduK. 4 1,2
Gynkus. IpaKkTHYecKHE 3AHATHS 4
1 | VppaunoHanbHble ypaBHEHHSI. 23
CamocrosiTeIbHAsA PadoTa 00y4a0IUXCS 4 '
Pemenne 3amad mo teme «CteneHHast pyHKImI»
Tema 3.2. Conep:xanue yue0HOro Mmarepuajia 4
ITokazarenbHas 1 ’ [Toka3aTenpHast pyHKIHUS, €€ CBOWCTBA U TpaduK. 4 1,2
(EINIvES IIpakTHYecKue 3aHATUS 4
1 | Ioka3zarenpHbIe ypaBHeHHs lloka3aTenbHbIC HEPABEHCTRA. 23
CamocTosiTeJbHasA padoTa 00y4aroIuXcs 4 '
Pemenne 3amau no teme «IlokazatenbHas QyHKIUSD)
Tema 3.3. Copaepxanue y4e0HOr0 MaTepHaIa 4
Jlorapudmudeckast | 1| Jlorapudmsr. CoiicTBa norapudmos. 2 1,2
GyHKIHS. 2 | Jlorapudmudeckast QyHKIMsI, €€ CBOHCTBA U TpaduK. 2 1
IIpakTHyecKkue 3aHATHSA 6
1| Jlorapudmuueckue ypaBHEHUSI. 2
2 | Jlorapudmudeckre HepaBeHCTBA. 4 2,3
CamocrosiTeJbHAsA PadoTa 00y4aI0IUXCH 4
Perrenue 3amau mo teme «Jlorapudmudeckass GyHKIHS
Tema 3.4. Coaepxxanue y4eOHOr0 MaTepuaa 6
Tpuronomerpuuec | 1 ‘ CBoHiCTBa TPUTOHOMETPHUYECKUX (DYHKIMIA 1 X TpaduKH. 6 1.2
K¢ QyHKINH. IIpakTHYecKue 3aHATUS 4 23
)

1| Pemenne 3amad o teme «TpuroHoMerprdeckne QyHKITHI.




CamocTosiTeJIbHas padoTa 00y4al0IUXCS

Pemenue 3aaa4 o teme «Tpuronomerpudeckue QyHKITHI 4
Paznen 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 56
Tema 4.1. Conep:xanue yue0HOro Mmarepuajia 4
TTocnenoBarensHOC | 1 \ Croco0bI 3ajaHUs ¥ CBOMCTBA YKCIIOBBIX ITOCIEA0BATEIHLHOCTEN 4 1,2
TH. IIpakTHYecKue 3aHATUS 4
1 | BeruucieHnus wieHOB NocaenoBaTenbHOCTH. [Ipenen
MMOCJIEIOBATEILHOCTH. 2,3
CamocTosiTeJbHasA padoTa 00yyaomuXcs 6
Pemenue 3anau no teme «llocienoBarenbHoCTH»
Tema 4.2. Conep:xanue yueOHOro Mmarepuajia 4
IIponsBogHas mee | 1 \ IIpousBonHas. ['eomeTpudecKril CMBICI IPOU3BOJHOM 4 1,2
TEOMETPUIECKHUI IIpakTHYecKue 3aHATUS
CMBICIL. 1| IlpaBuna quddepenuponanusi. [Ipon3BoIHbIE HEKOTOPHIX 4
AIIEMEHTAPHBIX (DYHKIUH. 2,3
CamocTosiTeIbHas paboTa 00yyaouXcs 4
CocraButb Tabnuny «I[Ipasuia u popmynsl quddepeHurpoBaHus»
Tema 4.3. Copaepxanue y4e0HOr0 MaTepuaa 6
IIpumenenmne 1 | Bo3pacranue u yObiBaHHe (HYHKIIHH. 2 1,2
TPOU3BOJIHOM K 2 | DxctpemyMsl (hyHKIK. Hanbosbiee 1 HanMeHblIee 3HaYCHUE 4 12
UCCIIENOBAHMIO ¢$yHKIHH. '
Gynxiuu. IIpakTHyeckHe 3aHATHSA
1| Pemenue 3amau o teme «IIprMeHeHme TPON3BOTHON K 6
UCCIIEJOBaHUIO (QDYHKIIUNY.
CamocTosiTe1bHAsA padoTa 00yYaromMXxcst 2,3
CocTaBUATh KOHCTIEKT 10 TeMe « [IpuMeHeHne mpon3BOAHON K 4
MIOCTPOEHHIO Ipaduka QyHKIUI
Tema 4.4. Copaepxanue y4e0HOr0 MaTepHaIa 4
[TepBooGpazHas u 1| IepBoobpa3nas. [IpaBuiia HaX0XkKIEHHS TIEPBOOOPAZHOM 4 12
HHTCrpan GyHKINY. )
IIpakTHYecKue 3aHATUS
1 | TlpaBusa HaxX0XJICHUs IEPBOOOPA3HOM (HYHKIINU 4
CamocTosiTeJibHAsI padoTa 00y4arOLIUXCS 6 2,3
Pemenue 3agau no teme «Ilnomanp KpUBOIMHENHON Tpaneum»
Paznen 5. YPABHEHIA U HEPABEHCTBA 30
Tema 5.1. Coaepxanue yueOHOT0 MaTepuaja 4
YpaBHeHus u 1| PaunonanbsHble, HppaMOHANBHBIE, TIOKa3aTEIbHbIC 2 12
CHCTEMBI U TPUTOHOMETPHYECKUE YPABHEHHUS I CUCTEMBI '
YpaBHEHUH 2 | PaBHOCHJIBHOCTb YPaBHEHHH, HEPABEHCTB, CUCTEM 2 1,2
IIpakTHYecKue 3aHATUS 6
1| IIpeobpa3oBaHue ypaBHEHHUH. 2
OCHOBHBIE IPHEMBI PEIICHHS YPaBHEHUH 23
2 | Pemenne cucreM ypaBHCHH. 4 '
CamocTosiTeJIbHasA padoTa 00y4aloIUXCs 6
Pemenue 3aaa4 1o teme «YpaBHEHUs U CUCTEMbL YPABHEHUID)
Tema 5.2. Copaepxanue y4e0HOr0 MaTepHaa 4
Hepasenctna 1| PamuoHasbHbIC, HPPAHOHAIBHBIC, TOKA3aTCIbHBIC U 2 1
TPUTOHOMETPUIECKHE HEPABEHCTBA
2 | Mcrionp30BaHue CBOMCTB M TpaMKoB (DYHKINH NPH PEIICHUN 2 19
ypaBHEHH M HEPABEHCTB '
IIpakTHyeckne 3aHATHSA 4
1| Meroa HHTEPBAJIOB 2
2 | M3o0paxeHre Ha KOOPANHATHOM IUIOCKOCTH MHOYKECTBA
peLIeHHi ypaBHEHUH 1 HEPaBEHCTB C ABYMS [IEPEMCHHBIMU M UX | 2
CHCTEM 2,3
CamocTosiTesibHAs1 padoTa 00y4aroluXxcs 6
Pemenne 3anau no teme «HepaBeHncreay»
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN 36
Tema 6.1 Conep:xanue yueOHOro MaTepuajia 14
Kombunaropuxka. 1| IlpaBura komOMHaTOpUKH. Pemmenre koMOMHATOPHBIX 3a1a4. 2 1,2
CraTucruka. 2| Pa3menienusi, coueTaHHsl ¥ IEPECTAHOBKH. 2 1,2




Teopus
BEpOATHOCTEN

3| Kmaccudeckoe ompernencHre BEpOsITHOCTH, CBOMCTBA
BEPOSITHOCTEN

1,2

4| Teopema 0 cyMMe BEpOSTHOCTEH.

1.2

5| Beruucnenue BepostHocTel. [Ipukinanabie 3aaun.

1.2

HpaKaneCKne 3aHATHUSA

1| IlpaBuia koMOMHATOPUKH. Pemenrne KOMOMHATOPHBIX 3a1a4.

2| Pa3menienusi, coueTaHusl ¥ IEPECTAHOBKH.

3| Knaccuueckoe onpezeneHue BeposSTHOCTH, CBOMCTBA
BEPOSITHOCTEHN

4| Teopema 0 CyMMe BEpOATHOCTCH. BrIumciieHre BEpOSTHOCTEH.
IIpuknanHele 3anayu.

5 HpellCTaBJ'IeHI/Ie YHUCJIOBBIX JaHHBIX. HpI/IKJ'[a)IHBIe 3aJa4Hu.

CamocTosiTeJibHAsI pa6oTa 00y4aroLUXCs
Pewenue 3agau no reme «Teopus BeposrHocTel. [Ipuknaanbie
3a7a4K»

12

2,3

Paznen 7. TEOMETPUA

132

Tema 7.1.
IIpsimble u
MJIOCKOCTHU B
MPOCTPAHCTBE

Conep:xanue yueOHOro Mmarepuajia

1 | ITapannenbHble NpsiMble B IpocTpaHcTBe. [lapasienbHbie
TIOCKOCTH.

2 | IlepneHauKyIsIpHbIE IPSIMBIE B TIPOCTPAHCTBE.

3 | IMaparensHble NpsMBbIe, ITIEPIEHANKYIISPHBIC K ITIOCKOCTH.
JIByrpaHHblil yron

IIpakTHyeckne 3aHATHSA

1 HapaHHeHI)HLIG MpAMBIC B IPOCTPAHCTBE. Hapannenbﬂme
IIJIOCKOCTH.

N O B [N N |0

2 | IlapannenbHble MpsAMbIe, IEPIEHINKYISPHBIE K INIOCKOCTH.
JIByrpaHHbI yToJI.

CamocrosiTebHAsA padoTa 00y4aI0IIUXCH
Koncnekr mo Teme «AKCHOMBI IPOCTPAHCTBEHHONW T€OMETPUI
Pemenne 3anau mo teme «lIpsiMble ¥ MIOCKOCTH»

[EY
o

2,3

Tema 7.2.
MHororpaHHuKu.

Copep:xkanue yuefHOro MaTepuala

1 [lonsTue MHOT'OI'paHHHUKaA

1,2

2 | Ilpuzma

1,2

3 | [lupamuna

1,2

IIpakTHyeckune 3aHATHS

1 HJ'IOIIIEIIH: TMOBCPXHOCTU IPHU3MBI.

2 | Pemenne 3anmau mo teme «lIpusma. [lupamumay.

3 | Cummerpus B IpOCTPAHCTBE.

NN ININ N

CamocrosiTebHAasA padoTa 00y4aI0IHXCH
Pemenne 3ama4 mo teme «MHOTOIpaHHUKHY

2,3

Tema 7.3.
Koopaunate! u
BEKTOPHI B
TIPOCTPAHCTBE.

Conep:xanue yue0HOro MaTrepuaJa

ITonsTHs BexkTOpa. PaBEHCTBO BEKTOPOB.

1,2

CrokeHHe ¥ BEIYUTaHHE BCKTOPOB.

1,2

PaznoxeHne BeKTopa 1o TpeM HEeKOMIUIAHAPHBIM BEKTOPaM .

1,2

[IpsimoyronpHas cucteMa KOOPAMHAT B TPOCTPAHCTBE.

1,2

Gl WIN|F-

CBs13b MCKIY KOOpAWHATAMU BEKTOPOB M KOOPJAMHAT TOYCK.

1,2

HpaKanecmle 3AaHATHUSA

1 | ApudmeTryeckue IeHCTBUSA C BEKTOPAMHU

2 | Ilpocreiimue 3a1a9n B KOOPAMHATAX

3 | Yron mexay Bekropamu. CKaJIsipHOE IPOU3BEICHHE BEKTOPOB.
BrrurcineHue yrioB MEx Iy IpSMBIMA U IDIOCKOCTIMHU

CamocTosiTesibHAs1 padoTa 00y4aroLuXxcs
Cocrasnenue riaoccapus 1o TeMe «KoopanHaThl 1 BEKTOPHI B
MIPOCTPAHCTBE

2,3

Tema 7.4.
Temna u
MOBEPXHOCTH
BpAaIICHUS

Coaepxxanue yueOHOr0 MaTepuaja

1 | Humuaap

1,2

2 | Konyc. YceuéHHbIi KOHYC

1,2

3 | Cdepa. Ypasuenue chepsl. [Tnontags chepst

1,2

IIpakTHyeckune 3aHATHS

1 | Pemenue 3aJa4 I10 TEMBI «Tena BpalICHUS»

2 | Coepa. YpaBuenue chepsl. [Tnontans chepst

AR OINININ O

2,3

10




CamocTosiTeJIbHas padoTa 00y4al0IUXCS

10

Pemenne 3agau no teme «Tena BpaieHus»

Tema 7.5. O6bemsl | Copep:kaHue y4eOHOT0 MaTepuaa 12

Te 1 | O6BemM IPSIMOYTOJILHOTO NapajuIeIeHIeIa U MPU3MbI 4 1,2
2 | O6beM IIHHAPA 2 1,2
3 | O0beM mUpaMuIbI 2 1,2
4 | O0beM KOHYCa 4 1,2
IIpakTHyecKue 3aHITHSA 10
1 | Beruucnenne 06EMOB TEJ C IIOMOIIBIO HHTErpaia 4
2 | O0ObeM HAKJIOHHOW PU3MBI 2 2,3
3 | OOBbeM HIapOBOTO CErMEHTA, IAPOBOTO CIIOSI, CEKTOpa 4
CamocTosiTeJibHAsI padoTa 00y4arOLIUXCS 10
Pemenne 3amau mo teme «OObEMBI TEID»

BCEI'O 350

11




2.4 Copepxanue pa3esioB y4eOHOM TUCITUTUTMHBI
2.4.1 3aHATHS JEKIIMOHHOTO THIIA

Ne

HaumenoBaHnue
pasaena

Copnep:kaHue paszesia

dopma
TEeKYILero
KOHTpPOJIs

Pa3zgen. AJITEGPA

BBenenue. MaremaTuka B Hayke, TEXHUKE, SKOHOMUKE,
WHQOPMAIMOHHBIX ~ TEXHOJIOTHSIX M IIPaKTHYECKOH
JesrenbHOCTH. llenn M 3amauM U3ydeHUsT MaTeMaTHKH
npu ocBoernn mnpodeccuit CIIO u cmenmampHOCTEH
CIIO.

Lensle u pauvoHaIbHblE uucna. JleWcTBUTEIbHBIE
qycra.

Kophu, crenenn u sorapudmbl. KopHu HaTypanbHON
CTENICHM W3 4YHMciIa W ux cBoicrBa. CremeHum c
palMOHAIBHBIMH TIOKa3aTeNIAMHU, X cBoWcTBa. CreneHu
C  [elCTBUTENBbHBIMH  TOKa3aTtemsiMu.  Jlorapudm.
Jlorapupm  umcma.  OcHOBHOe  JorapupMHIECKOe
TOX/IECTBO. JleCATUUHBIE U HATypallbHbIC JIOTAPU(MBL.
[TpaBuina peiicteuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHMIO.

ITpeo6pazoBanue anredpanvIecKux BBIPKEHUI.
IIpeoOpa3oBaHue palMOHAIBHBIX, HpPpPALMOHATBHBIX
CTENICHHBIX, IIOKAa3aTeNbHBIX M  JIOTApU(PMUIECKUX
BBIPaXKEHUII.

Y, P,KP

Pazgen. OCHOBBI
TPUTOHOMETPUU

OcHoBHBbIe NOHATHUS. PaguanHas Mepa yria.
Bpamarensaoe npuxenue. CHHYC, KOCHHYC, TAHTCHC U
KOTaHTEHC YnCIa.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIecTBAa. DOPMYITBI
npuseneHns. PopMyisl ciaoxeHus. PopMyIIbl YABOCHHSL.
IIpeobpa3oBanus NPOCTEHITNX TPUTOHOMETPHUECKUX
BEIpakeHu# [IpeoOpa3zoBanne CyMMBI
TPUTOHOMETPUYECKHX (DYHKIUI B IPON3BEACHHE U
MIPOU3BEICHUS B CYyMMY. TpUTOHOMETpHUYECKHE
ypaBHEeHHMsI 1 HepaBeHcTBa [Ipocreiimme
TpUrOHOMeTpHUeckue ypaBHeHus. OOpaTHbIe
TPUTOHOMETpUYECKHE QYHKINU. APKCHHYC,
APKKOCHHYC, apKTaHI'€HC.

VY, KP

Paznen. CI?JYHKHI/II/I,
NX CBOMCTBA U
I'PA®UKU

Oynkuuu.  OOnacTb  OmpeneneHuss W MHOXECTBO
3HaYeHnH; rpaduk ¢GyHKIHH, TOCTpoeHHE TpadukoB
GyHKUMH,  3aJaHHBIX ~ Pa3IMYHBIMH  crioco0amu.
CaoticTBa (pyHKIHH.

MOHOTOHHOCTB, YETHOCTb, HEUYEeTHOCTb,
OrPaHUYEHHOCTD, NIEPUOANYHOCTbD. IIpomexyTku
BO3pacTaHus M yOBIBaHUS, HAHMOOJbIIee W HANMCHBIIICE
3HAYCHHMS, TOYKH IKCTpEMyMa. I'paduyeckas
MHTEpIIpEeTanus. ITpumepst (YHKIMOHAIBHBIX
3aBUCHMOCTEH B peaJbHBIX Ipolleccax M SBICHHUSX.
Apudpmernueckue onepauun Han GyHKuuaMu. ClIoxKHas
¢ynkuus (komnosunms). IloHsTHE O HENPEpHIBHOCTH
¢ynxunn. O6parubie GpyHkur. O0NacTh ONpeaeneHus u
obmacte 3HaueHWt oOpaTtHON ¢QyHkumu. [padux
obpatHoii  ¢yHkumu. CreneHHble, IOKa3aTeNbHbIE,
nmorapu(MUYECKHe W TPUTOHOMETpPHUYECKHE (QYHKITUH.
OO6parHble TPUTOHOMETPUYECKHE GbyHKIMH
Onpenencuuss (QYHKIHA, HX CBOWCTBA W TIPaUKH.
[IpeobpazoBanus rTpaduros. IlapamiensHBIN mepeHoC,
CUMMETpPUA OTHOCHUTCJIIBHO ocen KOOpAWHAT u
CHMMETpPHsI ~ OTHOCHTEJBHO  Hadajga  KOOpPAWHAT,
CUMMETpPHSI OTHOCUTEINIBHO IIPSIMOU Y = X, PACTSDKCHHUE U
CXaTHe BJI0JIb OCEMl KOOpIMHAT.

Pazgen. HAUAJIA

ITocimenoBarensHocT. CriocoOBI 3aaHWsT W CBOMCTBA

Y, KP
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MATEMATHUYECKOI
O AHAJIM3A

YHCIOBBIX NocnenoBaTensHocTeil. TlonsiTe 0 mpenene
MOCIIEN0BATEIbHOCTH. CymecTBoBaHME npezaena
MOHOTOHHOM  OTPaHHMYEHHOM  MOCJIEIOBATEIBHOCTH.
CymMupOBaHHE TIOcieoBaTelbHOCTEH. beckoHeuHO
yOBIBaromasl reoMeTpUIEcKasl IPOTPECCH U €€ CyMMa.
[MpousBoanas. Ilonsarue o mpomsBojHO# (yHKIMH, ee
FCOMETPHYCCKUI U (U3UYECKUH CMBICIL. YpPaBHEHHE
KacarenbHOH K Tpaduky ¢yHkumuu. [IpoumsBomHble
CYMMBI, pa3HoCTH, MIPON3BEACHUS, YacTHBIE.
[Tpou3BosHBIE OCHOBHBIX JJIEMEHTAPHBIX (yHKUMIL.
[TpumeHeHne POU3BOIHON K HCCIIEIOBAHUIO (DYyHKLUH 1
moctpoeHnio  rpaduxoB.  IIpomsBomHble  00paTHOM
¢yHkuMn M KoMno3uimu  QyHKuuH.  IIpumepst
UCTIONB30BAHUSA  IMPOU3BOJHOW AN HAXOXKICHUS
HAWIYYIlIero pellieHys B MPHUKIAAHBIX 3ajadax. Bropas
MPOM3BOJHAS, €€ TeOMeTpUUecKHid U  (Quanueckuit
cmbicn.  HaxoxkneHume  ckopocTw Ui Ipolecca,
3aJJaHHOTO POPMYJIOH U rpadukoMm.

[TepBooOpaznas u HUHTErpal. [Ipumenenue
ONPEAETICHHOT0 HHTEerpaja Jyid HAaXOXAEHHUs IUIOIau
KpuBoJiMHEeWHOM  Tpameuun. Dopmyna HerotoHa—
Jleii6uuna. [Ipumeps! npuMeHeHNs MHTETpana B (GU3UKe
U TEOMETPHH.

Paznen. YPABHEHU A
N HEPABEHCTBA

YpaBHEHMsI U CUCTEMBbl YpaBHEHUW. PalloHaibHBIE,
HppaloHaIbHbIE, MOKa3aTeIbHbIE u
TPUTOHOMETPUUECKHE ypaBHEHUS u CHCTEMBI.
PaBHOCHIBHOCTE  ypaBHEHUM, HEPaBEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBI WX peUIeHUs (pas3jioKeHne Ha
MHOKHUTEIIH, BBEJICHHE HOBBIX HEU3BECTHBIX,
MIOJICTAaHOBKA, Tpaduueckmii meron).  Hepaencrsa.
PaHI/IOHaJ'H)HI)Ie, nppanuoHaJIbHBIC, II0KA3aTCIIbHLBIC U
TPUTOHOMETPUYECKHE HepaBeHCTBa. OCHOBHBIE NPHEMBI
X perieHus. Meton uHTepBayioB. M300paxkeHue Ha
KOOPIMHATHOW  IUIOCKOCTM  MHOXECTBA  pELICHUM
YpaBHEHUH M HEPaBEHCTB C JByMs MEPEMEHHBIMU U HX
CHCTEM.

V,KP, T

Paznen.
KOMBHUHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTEM

OnemeHTsl KOMOMHATOpUKH. (OCHOBHBIE  TOHSATHS
KOMOMHAaTOpUKW.  3ajauy Ha  TOJACYET  4Yucla
pa3MenieHui, MepecTaHOBOK, codeTaHuid. PemieHue
3agad Ha mnepebop BapuaHToB. PopMmyna OHHOMA
Hprorona. ColicTBa OWHOMHHAIBHBIX KO3()(HUIIMEHTOB.
Tpeyronpuuk Ilackains.

OneMeHTEI TEOpUU BEPOSATHOCTEH. CoOnITHE,
BEPOSITHOCTb ~ COOBITHSI, CIIOKCHHE U YMHOXXEHHE
BeposaTHOCTel. [loHSATHE O HE3aBUCHMOCTH COOBITHI.
JuckpetHass ~ ciydaliHas =~ BEJIMYMHA, 3aKOH €€

pacmpeieneHus. YuciaoBble XapaKTEePUCTUKU
JUCKPETHOU CITy4aiiHO! BenuuuHbl. [loHSATHE O 3aKOHE
OOIBIINX YHCEl. DJIeMEHTEI MaTeMaTHYECKON

cratucTUkH. [IpencTaBiicHHEe  JNaHHBIX  (TaOJHIIBL,
IUarpaMMel, TpaduKH), TEeHEpajbHas COBOKYIITHOCTE,
BEIOOpKA, cpeHee apudmerndeckoe, Meauana. [loHsTre
0 3aJadyax MaTeMaTH4YeCKOM CTaTHCTHKHU. PemieHue
MPaKTUYECKUX 3a/ad C NPUMEHEHHEM BEPOSITHOCTHBIX
METOJIOB.

VY, P, KP

Pazngen. TEOMETPUS

IIpsiMble M MJIOCKOCTH B TpOCTpaHCTBEe. B3aumHoe
pacloNo’KeHHe  JAByX HpSMBIX B IPOCTPAHCTBE.
IMapannensHOCTH npsIMOit u IIOCKOCTH.
[TapannensHOCTh  IUIOCKOCTEH. IlepneHAMKYIsIpHOCTD
OpsMONl M TIOCKOCTH. IlepneHaukynsp M HaKIOHHAs.
VYron mexay npsMoi U TNIOCKOCThIO. [IByrpaHHbIil yroJ.
Yron Mexnay miockocTsaMu. IlepneHIuKkynspHOCTb ABYX
IIJIOCKOCTEHN. I'eomerpuueckue npeoOpa3oBaHus

VY, P, KP
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MMPOCTpAaHCTBA: HapaHHGHBHLIﬁ NEPEHOC, CHUMMETPUA

OTHOCHTEJIBEHO IUIOCKOCTH. [MapannensHoe
npoekTrpoBaHue. [1nomans OpTOroHaNEHON MPOSKLIUH.
W3o0paxenue MPOCTPAaHCTBEHHBIX ¢buryp.
MHororpasHuKu

Bepmmnel, pebpa, rpaHd MHOrorpaHHuka. PasBeprka.
MHoTOrpaHHble  YIibl. BbIMyKible MHOTOIPaHHHUKH.
Teopema Oinepa. Ilpusma. Ilpsmas u HaxIOHHas
npusma. IlpaBunbHas mpusma. [lapamnenenunen. Kyo.
IMupamupa.  IlpaBunbHas  nupaMupa.  YCcedeHHas
nupamuga.  Terpasap. Cummerpun B KyOe, B
napajuienenuiesne, B npusme u nupamune. CedeHus
KyOa, mnpusMbl u nupamuasl. IlpencraBieHne o
MpaBUIBHBIX ~ MHOTOTpPaHHWKaX  (TeTpa’ape, Kyoe,
OKTa’Ipe, OJeKadIpe U UKOCAdIpe).

Tena um mnosepxHocTd BpauleHus. L{unMHIp M KOHYC.
VYceuennsrii konyc. OcHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh,  OOpasyromias, paszBeprka. OceBble
CCUCHHUS M CEUCHUs], apauiesibHble ocHOBaHuIo. [1lap u
cdepa, ux ceuenusi. KacarenpHas IUIOCKOCTh K cdepe.
W3mepenuss B reomerpun. O0beM W €ro HM3MEpEHUE.
Wnrerpanbaas gopmyna oObema. Dopmynsl oObema
Ky0a, MIpSAMOYTOJBHOTO TapajulelienuIea, MHpPU3MBIL,
mumuHapa. Popmynsl o0beMa NHpaMUABI M KOHYCA.
DopMyIbl IOMAAN TOBEPXHOCTEN IIMHAPA U KOHYCA.
®Dopmynsl o0bemMa mapa u momanu cdepsl. Ilogobue
tesi. OTHOIIEHHS IUIOMIajeld MoBepXHOCTeH M 00beMOB
MOJO00HBIX Teq. Koopaunatsr u BEKTODBHI.
[MpssimoyrosnbHas (nexkapToBa) CHCTEMa KOODIAWHAT B
mpoctpancTBe. DopMmyna pacCTOSHHS MEXIY IBYMS
TOYKaMH. YpPaBHEHHS CQEpbl, IIOCKOCTH W TMPSIMOM.
Bexrtopel. Mopnyns BekTopa. PaBeHCTBO  BEKTOpOB.
CroxeHHe BEKTOPOB. YMHO)XEHHE BEKTOpa Ha YHCIO.
PaznoxeHue BekTOpa MO HaNpaBIEHUSAM. YTOI MEXIY
IByMa BekTopaMu. [Ipoekmust BekTopa Ha  OCh.
Koopaunater Bektopa. CkamspHOe HpOU3BEICHHE
BEeKTOpOB. Vcrnonb30BaHHEe KOOPAMHAT M BEKTOPOB IIPU
peLIeHnN MaTeMaTHIeCKUX U MPHUKJIAIHBIX 3a/1a4.

2.4.2 TlpakTUYeCKUE 3aHATUS

Ne HaumeHnoBanne HaumeHoBaHue nmpakTH4ecKuX padoT ®opma
pa3iena TeKylIero
KOHTPOJIsI
1 Paznen. AJITEBPA CreneHp ¢ pallMOHAIBHBIM U JEHCTBUTEIBHBIM IIP, vV
MOKa3aTeneM
CBOICTBa CTENEHU C PALIUOHANBHBIM U IeHCTBUTEIbHBIM
MIOKA3aTeIEM.
2 Paznmen. OCHOBBI CuHyc, KOCHHYC ¥ TAaHTE€HC IBOMHOTO yIIIa. np, vy
TPUT'OHOMETPUI [TonoBuHHOTO yria.
Dopmynsl npuseaeHus. CyMMa 1 pa3HOCTb CHHYCOB.
CyMMa 1 pa3HOCTh KOCHHYCOB.
Pemenue TpUroHOMETpUYECKUX YPaBHEHUM.
3 Paznen. ®YHKIMU, HppanuoHaisHbie YpaBHCHHS. P, vy
UX CBOMCTBA U [ToxazaTtenpHbIe ypaBHeHH [lokasaTenpHBIC
I'PA®UKA HEpPaBEHCTBA.
Jlorapugmuaeckie ypaBHEHHUS.
Jlorapumuueckne HepaBeHCTBA.
Pemenne 3amau mo teme «TpuUroHoMeTpuyecKue
GYHKITUIY.
4 Pazgen. HAUAJIA Borunicnenus wieHoB nocnenoarenbHocTu. [Ipenen 1P, vV
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MATEMATHUYECKO- MOCJICIOBATEIbHOCTH.

'O AHAJIM3A [IpaBuna quddepennuponanus. [IpousBoaHbie
HEKOTOPBIX 3JICMEHTaPHBIX (PYHKIIHHA.

Bo3spacranue u yobiBaHue (QyHKIHH.

Pewmenue 3agau no teme «IIpumeHeHre npou3BOIHOM K
UCCIIE0BAHUIO (GYHKLIUY.

[TpaBua Hax0XACHHS TEPBOOOPA3HON (HYHKITUH.

5 Paznen. VPABHEHUSA | [IpeoGpa3oBanue ypaBHeHUH. OCHOBHBIE TIPHUEMBI 1P, ¥y
N HEPABEHCTBA pelleHus ypaBHEHU.

Pemenue cucreM ypaBHEHU.

MeTo1 HHTEPBAJIOB.

W300pakeHre Ha KOOPAWHATHOM IIIOCKOCTH MHOYECTBA
pelIeHU YpaBHEHUH U HEPABEHCTB C ABYMS
MEPEMEHHBIMU U X CUCTEM.

6 Paznen. [TpaBuia komOuHaTOpHKH. Permenne KoOMOMHATOPHBIX P, vy
KOMBUHATOPUKA, 3amad.
CTATUCTUKA N Pa3menienus, coueTanusi U NepeCTaHOBKHU.
TEOPUA Knaccudeckoe onpenenenne BEpOATHOCTH, CBOMCTBA
BEPOSTHOCTEM BepOsTHOCTEH

Teopema o cymme BeposATHOCTEH. Beruncienue
BeposiTHocTel. IlpuknanHeie 3amaun.
IIpencraBnenne 4uCIOBBIX JaHHBIX. [IpuKknagHbie
3aa4H.

7 Pazgen. TEOMETPUA [TapannensHble psiMbie B TpocTpancTse. [lapamiensasie | I1P, ¥V
IUIOCKOCTH.

[TapannenbHble NpsiMble, NEPIEHIUKYIIAPHBIE K
IJIOCKOCTH. JIByrpaHHbI{ yroJ.

[Tomans MOBEPXHOCTH MPHU3MBIL.

Pemenue 3aaau no teme «IIpusma. Ilupamuaar.
CumMeTpusi B IPOCTPAHCTBE.

Apudmernaeckne 1eiCTBHSI ¢ BEKTOPAMH.
[Mpocreiimue 3a1auu B KOOPAUHATAX.

Yron Mexay Bekropamu. CKalsspHOe POU3BeICHHE
BEKTOPOB. Beruncienue yrioB Mexy NpsIMbIMU 1
TUIOCKOCTSIMH.

Pemenue 3aaau no teme «Tena BpaleHus».

Cdepa. Ypasuenue chepsl. [Inomans cheps
Beruncienue 00beMOB Tel ¢ OMOIIBIO HHTErpasa.
OO0beM HaKJIOHHOH MTPU3MBI

OO6beM MapoBOTO CETMEHTA, IAPOBOTO CIIOS, CEKTOPA.

2.4.3 JIabopaTtopHbIe 3aHIATHS

He npenycmotpenst

2.4.4 Coneprxanue camoctositesibHoi padots! (IIpumepHas Tematuka pedepaton)
Tewmbl pedepatoB

1.Marematuka B HaykKe.

2.HenpepsiBHBIE JpOOH.

3.CremneHu ¢ JeCTBUTENBHBIMU ITOKA3aTEIISIMH.
4.I'padraeckoe peleHne ypaBHESHUM.

5.I'padpuueckoe pemenne ypaBHEHUH U HEPABEHCTB.
6.ITonsitne nuddepennnana u ero NPUIOKEHUSI.
7.MccnenoBanuil ypaBHEHUN U HEPABEHCTB C ITAPAMETPAMH.
8.Cxembl bepHyIM MOBTOPHBIX UCTIBITAHUMN.

9.Cpennue 3Ha4YCHHS U UX IPUMEHEHUE B CTATUCTHUKE.
10.ITapannenbHOE IPOEKTUPOBAHUE

11.ITpaBusibHbBIE U TOTYIIPABUIbHBIE MHOTOIPAHHUKH.

12 . KoHnveckue ceueHus U UX IPUMEHEHUE B TEXHUKE.
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13.BextopHOe 3aaaHue NpsIMbIX U IJIOCKOCTEN B IPOCTPAHCTBE
14. Marematuka U *U3Hb.

15. MaTtemaTtuka 1 My3bIKa.

16. UaTynius 1 MmaTeMaTuKa.

2.4.5 TlepeueHb yueOHO-METOUIECKOTO OOSCTICUCHHS CAMOCTOATEIILHON paObOThI
00y4Jaromuxcs Mo AUCIUTIIMHE

Hauanom opranu3zanuu mo00i caMOCTOSTENbHOM pabOTHI TOMHKHO OBITh IPUBHUTHE
HABBIKOB UM YMEHHI TpaMOTHOM paboThl ¢ y4yeOHOW M HAy4HOW IMTEpaTrypou. IDTOT
MpoLecc, B MEPBYIO OYEpeNb, CBS3aH C HAXOXKICHUEM HEOOXOIMMOM JUIsl YCHEIIHOTO
OBJIaJICHUSI y4eOHBIM MaTeprasioM Juteparypoid. CTyAeHT JOKEH YMETh MOJIb30BAThCs
doHtaMu OMOIMOTEK M CIIPABOYHO-OMOIMOrpaduueCKUMU U3/IaHUSMHU.

CTyneHTbl Ui TOJHOLICHHOTO OCBOEHHUS Y4e€OHOro Kypca JOJDKHBI COCTaBISThH
KOHCHEKThI KaK MpPH MPOCITYIIMBAHUMU €ro TEOPETHYECKOW (JIEKIIMOHHOM) 4YacTH, TaK U
Opy TMOATOTOBKE K MPAKTUYECKUM (J1TabOpaTopHbIM) 3aHATHAM. JKenaTenbHO, YTOOBI
KOHCIIEKTHI JIEKIIMIA 3aMKMChIBAJIUChH B JIOTHYECKOM MOCIEI0BATEIbHOCTA U3YYEHHUS Kypca
U COJIEP’KAJIUCh B OJTHOM TE€TpaaH.

HaunmenoBanue pasnena, [epeuenp y4eOHO-METOANYECKOTO 0OECTIEYEH S UCIIMIUINHBI 110 BBITIOJIHEHHIO
TEMBbI CaMOCTOATENBHOHN PaboThI
Pazgen 1. AJITEBPA [MoTockyes, E.B. Maremarunka: anreOpa ¥ Hadajla MAaTeMaTHIECKOTO aHAJIH3a,

reometpus. ['eomerpust. 10 k1. YriyOnéunsliii ypoBeHb: yucOuuk/ E.B.
[otockyes, JL.U. 3BaBuu. — M.: Ipoda, 2015.- 223c.

Iorockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHalIn3a,
reometpus. ['eomerpus. 10 k. YriryOnénusiit ypoBeHs: 3amaunuk/ E.B.
[Mortockyes, JI.I. 3BaBu4. — M.: [Ipoda, 2015.- 255c¢.

[ToTockyes, E.B. Maremaruka: anre6pa 1 Hagajia MaTeMaTHYEeCKOTO aHAIIN3A,
reometpus. ['eomerpust. 11 k. YriyOnénnslit ypoBeHs: yaeonuk/ E.B.
IMotockyes, JL.U. 3paBuu. — M.: JIpocda, 2015.- 384c.

[ToTockyes, E.B. Maremaruka: anrebpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3A,
reomerpusi. 'eomerpust. 11 k. Yrioy6nénuslit ypoBeHs: 3a1aqnuk/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 236¢.

Boromonos, H.B. Maremaruka [OnexTpoHHbIH pecypc]: yueonuk ms CITO / H.B.
Bboromosnos u ap.- M.: FOpaiit, 2016.- 396¢. -URL.:

Paznen 2. OCHOBBI MaremaTtuka: arebpa 1 Hayana MaTeMaTHUeCKOTO aHaJIn3a, TeoMeTpus. Anredpa
TPUT'OHOMETPUN U Hauasa MareMaTudeckoro aHanusa. 10-11 k. ba3oBelif U yri1. ypoBeHs.
(®roCy/ I.A. Anumos, Komsirun 10.M., Tkauésa M.B. u ap.- M.:
[pocsemenue, 2016.- 464 c.

Boromonos, H. B. Maremaruka: yueonuk mis CITO / H. B. Boromornos, I1. 1.
Camoiinenko. — 5-e u3x., mepepad. u gom. — M. : U3narensctBo IOpaiir, 2016.
—39%¢c

Beicnras Mmarematrka [DneKTpoHHBIN pecypc]: yueOHuk u npaktukym st CI10 /
M. b. XpurryHosa [u np.]; mox obm. pea. M. b. Xpumynosoii, U. 1. Lpranok. —
M.: UsnarensctBo HOpaitr, 2016. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

Pazpmen 3. ©YHKIUU NX | boromomnos, H. B. Maremaruka [ OnekTponHsIi pecypce]: yaeonuk ms CI1O / H.
CBOVICTBA Y TPA®UKH |B. Boromoros, I1. U. Camoiinenko. — 5-¢ u3., mepepab. u gor. — M.:
WsznarenscrBo KOpaiit, 2017. — 396 ¢. - URL.: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

Boromornos, H. B. Maremartuka. 3anauu ¢ pemeHustMu B 2 4. HacTts 1
[DnexTporHEIif pecypc]: yaebHoe mocodue mrs CITO / H. B. Boromonos. — 2-¢
u3M., ucnp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F

Boromornos, H. B. Maremaruka. 3anauu ¢ pemeHusiMa B 2 4. Yactp 2
[OnexTponHsIi pecype]: yaebnoe nocodue st CI1O / H. B. boromonos. — 2-¢
u3 ., ucnp. u gomn. — M.: M3garensctBo FOpaiit, 2017. — 285 c. - URL:
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https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8
Boromoros, H. B. Maremartuka: yueouuk mst CITO / H.boromonos, I1. 1.

Camoiinenko. — 5-e m31., mepepad. u gorn. — M. :  M3marenmsctBo HOpaiir,
2016. — 396 c.

Pazgen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIN3A

Maremaruka: aredpa u Hadajga MaTeMaTHYeCcKOTo aHajlu3a, reomeTpus. Anredpa
1 Hadaa MareMaTmdeckoro ananmsa. 10-11 k. ba3oBelii U yri1. ypoBEHb.
(®roCy/ I.A. Anumos, Komsirun 10.M., Tkauésa M.B. u ap.- M.
IIpoceemenne, 2016.- 464 c.

IMorockyes, E.B. Maremaruka: ajreOpa 1 Hayaina MaTeMaTHYECKOTO aHaJIHN3a,
reomerpusi. ['eomerpus. 10 k. Yriny0OnéHuslit ypoBeHb: yueonuk/ E.B.
[Morockyes, JI.I. 3BaBu4. — M.: [Ipoda, 2015.- 223c.

[Torockyes, E.B. Maremaruka: ajreOpa U Hauaia MaTeMaTHYeCKOTO aHalun3a,
reometpus. ['eomerpmst. 11 k. YriryOnénnslit ypoBeHs: yaeonuk/ E.B.
[MoTockyes, JL.U. 3paBuu. — M.: JIpocda, 2015.- 384c.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. 'eomerpust. 10 k. Yrioy6nénnslit ypoBeHs: 3agaqnuk/ E.B.
ITotockyes, JI.W. 3BaBuu. — M.: Ipoda, 2015.- 255c¢.

[MoTockyes, E.B. Maremaruka: anrebpa u Hayajia MaTeMaTHIECKOTO aHAIN3A,
reomerpusi. ['eomerpust. 11 k. Yriuy6nénuslit ypoBeHb: 3a1a4nuk/ E.B.
[otockyes, JL.U. 3BaBuu. — M.: JIpocda, 2015.- 236¢.

Paznen 5. YPABHEHIMA 1
HEPABEHCTBA

Marematrka: anredpa n Hadajga MaTeMaTHYECKOTO aHAIN3a, T€OMETPHSI.
AunreOpa n Havyaa Maremariueckoro aHanusa. 10-11 k. bazoBblii u yri.
ypoeenb. (PI'OC)/ II.A. Anumos, Kossirua FO.M., Tkauésa M.B. u ap.- M.:
IIpocsemenue, 2016.- 464 c.

[ToTockyes, E.B. Maremaruka: anre6pa 1 Hagajga MaTeMaTHYeCKOTO aHAIIN3A,
reometpus. ['eomerpus. 10 k1. YriryOnénnasiii ypoBeHs: yaeOnuk/ E.B.
IoTockyes, JLL.U. 3paBuu. — M.: JIpocda, 2015.- 223c.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagaja MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpus. 11 k. YrioyOnénnslit yposens: yueonuk/ E.B.
[oTockyes, JL.U. 3BaBud. — M.: Ipocda, 2015.- 384c.

[Torockyes, E.B. Maremaruka: anredpa U Havaia MaTeMaTHIECKOTO aHalIn3a,
reomerpusi. ['eomerpust. 10 k. Yriny0néHuslit ypoBeHb: 3a1a4nnk/ E.B.
[otockyes, JL.U. 3BaBud. — M.: Ipoda, 2015.- 255c¢.

[Morockyes, E.B. Maremaruka: ajireOpa 1 Hauaia MaTeMaTHYeCKOTO aHaJIN3a,
reometpus. ['eomerpmst. 11 k. YriryOnénnslit ypoBeHs: 3anaunuk/ E.B.
IMoTockyes, JL.U. 3paBuu. — M.: JIpocda, 2015.- 236¢.

Boromosos, H. B. Matemaruka [DnekTponHbIi pecype]: yueonuk mast CI1O / H.
B. boromonos, I1. Y. Camotinenko. — 5-e m31., mepepad. u gon. — M.:
WspatensctBo FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

Boromornos, H. B. Maremartuka. 3anauu ¢ pemenusmu B 2 4. Yacts 1
[DnexTporHEI pecypc]: yaebHoe mocodue mrs CITO / H. B. Boromonos. — 2-¢
u31., ucnp. u pon. — M.: UzparensctBo IOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F

Boromornos, H. B. Maremaruka. 3agauu ¢ pemeHusiMa B 2 4. Hacts 2
[DnexTporHEI pecypc]: yaebHoe mocodue mis CITO / H. B. Boromonos. — 2-¢
u3M., uchp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 285 ¢. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pasgen 6.
KOMBUHATOPUKA,
CTATHUCTUKA U TEOPUY
BEPOSTHOCTEMN

Bricmas matematnka [ DneKTpoHHBIH pecypc]: yaeOHuK 1 npaktukym mist CI1O /
M. Bb. XpumnyHoBa [u np.]; mox obur. pea. M. b. Xpunynosoii, U. 1. Ilpranok. —
M.: Uznarenscto FOpaiit, 2016. — 472 c. - URL: https://www.biblio-
online.ru/book/9F7E3B75-205B-4A07-BC42-5435FB5726E8

[omnos, A. M. MndpopmaTrka u MareMaTika [ DJIEKTPOHHBIH pecypc]: y4eOHHUK U
mpaktukym it CI1O / A. M. Tomos, B. H. Cotrukos, E. U. Haraesa; non pe.
A. M. TlonoBa. — 3-¢ u3., nepepad. u momn. — M.: UznarensctBo FOpaiit, 2016.
— 430 c. - URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-
8F8B-690CA6280464

Hopodeera, A. B. MaremaTuka [ D1eKTpoHHBIH pecypce]: yueoHuk mist CI1O / A.
B. lopodeeBa. — 3-¢ u3n., nepepad. u gon. — M.: UznarensctBo FOpaiit, 2017.
— 400 c. - URL: https://www.biblio-online.ru/book/B646843F-0131-41C8-
AEB6-B4AC37ED1E97F
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Paznen 7. TEOMETPUA [Torockyes, E.B. Maremaruka: anredpa 1 Havaia MaTeMaTHIECKOTO aHaIn3a,
reometpus. ['eomerpust. 10 k1. YriyOn€unsiii yposeHsb: yueOuuk/ E.B.
[otockyes, JL.U. 3BaBuu. — M.: Ipoda, 2015.- 223c.

[Morockyes, E.B. Maremaruka: ajredpa n Hayajza MaTeMaTHYeCKOTO aHaJIN3a,
reometpus. ['eomerprst. 11 k. YrimyGnénnslit ypoBens: yaeonuk/ E.B.
IoTockyes, JL.U. 3paBuu. — M.: JIpocda, 2015.- 384c.

ITotockyes, E.B. Maremaruka: anreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIH3a,
reomerpusi. 'eomerpust. 10 k1. YrimyOonéHuslit ypoBeHs: 3agaunuk/ E.B.
IMotockyes, JLL.U. 3paBuu. — M.: JIpoda, 2015.- 255c¢.

ITorockyes, E.B. Maremaruka: ajredpa 1 Havyaia MaTeMaTHIECKOTO aHaJIN3a,
reomerpusi. ['eomerpust. 11 k. Yriuy6nénuslit ypoBeHb: 3a1aqnuk/ E.B.
[oTtockyes, JL.U. 3BaBuu. — M.: Ipoda, 2015.- 236¢.

AtanacsH C.JI. Teometpus 1 [DnekTpoHHEIH pecypc]: yuebnoe mocodue / C.J1.
ArtanacsH, B.I'. [lokposckuii. — M.: Jlabopatopus 3uanwmii, 2014. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

Atanacsa C.JI. Teometpus 2 [DnekTpoHHBIH pecypc]: yuebnoe mocodue / C.JL.
ArtanacsH, B.I'. [Tokposckwuit, B.I'. Yirakos. — M.: «Jlabopatopus 3HaHMit», 2015.
— 547 c. — URL: http://e.lanbook.com/books/element.php?pll_id=66314

Kpome mnepeuncineHHbIX HMCTOYHMKOB CTYAEHT MOXKET BOCIOJIb30BAThCS MOMCKOBBIMU
cuctemamu cetd IHTEpHET 110 TeMe CaMOCTOSITEIbHON pabOoTBHI.

Jl1st OCBOEHMSI TaHHOW JUCLMITIIMHBI M BHIITOJHEHUSI IPEYCMOTPEHHBIX y4eOHOM
MpOrpaMMOi Kypca 3aJlaHui 110 CaMOCTOSITENIbHON paboTe CTYJIEHT MOXKET UCIIOIb30BaTh
cienyromiee yaeOHO-METOJMUeCKOoe oOecreueHue:

-METOAMYECKHE PEKOMEHJAlMU IMpernojaBaTeisi K BBIIOJIHEHUIO CaMOCTOSTENbHbIX
JIOMAIITHUX 3aJIaHUH.
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'A
JUid peanu3anuy KOMIIETEHTHOCTHOTO IOJAXO0Ja IMPENYCMaTPUBAETCSl MCIOJIb30BAHUE B
y4eOHOM TMpolecce aKTHBHBIX W MHTEPAKTUBHBIX (OPM MPOBEACHHUS AyAUTOPHBIX M
BHEAYJUTOPHBIX 3aHATUI € 1eNbl0 (OPMHUPOBAHUS U Pa3BUTHUS NPOPECCHOHAIBHBIX
HaBBIKOB 00y4arOIIUXCSl.
B mpouecce mpenonaBaHus NPUMEHSIOTCS O00pa30OBaTeNbHBIE TEXHOJIOTMH Pa3BUTHUSA
KpUTHYEeCKOro MbilnuieHus. O0s3aTeNIbHbl KOMIIBIOTEPHBIE JTAOOPATOPHBIE MPAKTUKYMBI
0 pazjienam JUCUUILINHBIL.
B yuebHOM mnpoliecce Hapsiay ¢ TPaJULIUOHHBIMH OOPa30BaTEIbHBIMU TEXHOJIOTUSIMU
UCIIOJIb3YIOTCSI ~ KOMIIBIOTEPHOE  TECTUPOBaHUE,  TEMATUYECKHE  MPE3CHTAlIUH,
MHTEPaKTUBHBIE TEXHOJIOTHH.

3.1.00pa3oBaTebHbIE TEXHOJIOTUU NPU NPOBEACHUN JEKIUI

u Buabl npaMeHsieMbIX 00pa30BaTeIbHBIX
3y4aemMble pa3aesbl (TeMbl) THCHHILIAHBI . Koa-Bo yacos

TeXHOJIOTHI
Pazmen 1. AJITEBPA TexHONOTHs pa3BUBAIOIIET0 00yICHUS 6 (2%)
Paznen 2. OCHOBBI TPUTTOHOMETPUN [Tpobnemuoe oOyueHue 8 (4%)
Pazpen 3. ®YHKIIUU UX CBOWCTBA U TexHONOTHS pa3BUBAIOIIETO O0YICHUS 18 (10%)
'PADUKU
Paznen 4. HAYAJIA TexHoJorHsI pa3BHUBAIOLIETO O0YUCHHUS 18 (8%)
MATEMATHYECKOI'O AHAJIM3A
Pasnen 5. YPABHEHUS N TexHONOTHS pa3BUBAIOIIETO 00YICHUS 8 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, IIpo6iiemHOE 00yUeHUE
CTATUCTHKA U TEOPHSL 14 (8%)
BEPOATHOCTEUN
Paznen 7. TEOMETPUA TexHoJIoTHsI pa3BHUBAIONIETO O0YUCHHUS 46 (20%)
Bcero 118 (56%*)
3.2.00pa3oBaTenbHble TEXHOJIOTUH MPU NPOBEACHUH MPAKTUYECKUX 3aHATUN

Buabl npuMeHsieMbIX 00pa3oBaTe/bHbIX
H3yuaembie pa3aensl (TeMbl) AUCHUILIMHBL | TEXHOJOTHi Kou-Bo yacos
Pasznen 1. AJITEBPA TexHOMOTH pabOTHI B MaJBIX TPYIIIIAX 6 (2%)
Paznen 2. OCHOBBI TPUTTOHOMETPUUN TexHOMOTHS TPOOIEMHOTO 00yUSHHUS 12 (2%)
Pazzen 3. ®YHKLIMU UX CBOVICTBA U TexHoNOTHs PabOTHI B MANBIX TPYIIIIaX 18 (6%)
'PA®UKU
Paznen 4. HAYAJIA TexHosnorus paboThl B MaJbIX IPyIMIax 18 (4%)
MATEMATHYECKOI'O AHAJIM3A
Pazmen 5. YPABHEHUA U TexHoNOTHS PabOTHI B MANBIX TPYIIIIaxX 10 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, TexHousorust npoOJIeMHOT0 00yUeHNUs
CTATUCTHKA Y TEOPHA 10 (6%)
BEPOATHOCTEUN
Paznen 7. TEOMETPUA TexHousorust npoOJIeMHOT0 00yUeHNs 42 (14%)
Bcero 116 (38%)
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4. VCJIOBHUS PEAJIU3AIIY ITPOTPAMMBI YUEBHOM JTUCIIUTIINHBI

4.1 MarepuanbHO-TEXHHUECKass 0a3a, HEOOX0UMast IJIsi OCYIIECTBICHUS
00pa3oBaTeIbHOTO MPOoIecca MO AUCIUILIINHE

Peanuzanus yaeOnol quctuumivabl @usnka TpedyeT Haaudus yueOHOro kabuHeTa JJis
MPOBEJICHUS TEOPETUICCKUX U MTPAKTUUECKUX 3aHATUN U JIAOOPATOPHUIO
COOTBETCTBYIOIIETO MPOUJIS.

Peanuzanust yaeOHOM TUCITUTIIMHBI OCYIIECTBIISIETCS B CIICIIHATLHO 000PY/I0BAaHHOM
KaOMHETE €CTECTBEHHOHAYYHBIX JUCITUILINH, KOTOPHIN BKIFOYAET B CeOs:
MYJIbTUMEIUATIPOCKTOP

JKpaH,

KOMIIBIOTED,

JIOCKa yueOHas,

yueOHast MeOeb.

VY4ebHOo-MeTouuecKoe obecreueHue:

PaGouas yuebHast mporpamma

@DOH/T OLIEHOYHBIX CPEJICTB

YueOHUKHN

Mertonuyeckue pa3paboTKu K 3aHITHIM
JnmakTruecknil pa3gaTOuHbIN MaTeprall
Kaprouku-3aganusi, TECTOBBIC 3a/1aHUS
JleMOHCTpaIMOHHbBIE MaTepuabl (MyJIbTUMEIUINHBIC TPE3CHTAIIUH, BUICO(UIHMBI)
Komriekt yueOHO-HaTIIIHBIX TTOCOOUH IO MaTEMATHKE
KoMITIeKT yepTekHbIX TIPUOOpPOB

KoMIiekT mopTpeToB MaTeMaTHKOB

KoMIiekT 351eKTpOHHBIX TOCOOUi

TaOnune! 10 MATEMATUKE

4.2 TlepeueHb HEOOXOAUMOTO MPOTPAMMHOT0 00ECIICUSHUS

1. 7-zip (muensus Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (nunien3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

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

4. Apache Open Office (muuensus - http://www.openoffice.org/license.html)
5. Free Commander (aumensus -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%bd%d0%b7%d
0%hb8%d1%8f/)

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

7. Libre Office (B cB0O0IHOM A0CTYIIC)

8. Mozilla Firefox (yuuiensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM 1 }[OHOHHHTEHBHOIX YYEBHOM JINTEPATYPBI,
HEOBXOAMMOMU JI1 OCBOEHUA AUCITATITIIIMHBI

5.1. Ocnosenas rumepamypa

1. boromornos, H. B. Marematuka: yuebnuk mis CIIO / H. B. boromornos, I1. U.
CawmoiinieHko. — 5-e u3 ., nepepad. u qon. — M.: UznarensctBo FOpaiit, 2016. — 396¢
2. boromornos, H. B. Marematuka [Onexkrponnsliii pecypc]: yueonuk st CI1O / H.

B. 2. boromounos, I1. . Camoiinenko. — 5-e uzj., nepepad. u nomn. — M.: MznarenscTBo
FOpaiit, 2017. — 396 c. - URL: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

3. baspun, . NI. Marematuka [ DneKTpOHHBIN pecypc]: YHEOHUK W IPAKTUKYM AJIs
CIIO / . U. baBpun. — 2-e uzn., nepepad. u non. — M.: UznatensctBo FOpaiit, 2016.
— 616 c. - URL: https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-
6997D8AFADI9E#page/1

4. Briciias maremaruka [DnekTpoHHBINA pecypc]: yueOHuk u npaktukym st CI1O /
M. b. Xpunynosa [u ap.]; mox odm. pea. M. b. Xpunynooii, Y. U. L{piranok. — M.:
WznatensctBo  FOpaiit, 2016. — 472 c¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

5.2. /lonoanumenvnaa numepamypa

1. I'puropreB, B.Il. Onementsr Boicmield maremaTtuku: ydeObnuk ans CIIO / B.IL
['puropses, FO.A. [lyounckuii.- M.: Akagemus, 2013.-320c.

2. HNanmasH, A.A. Maremaruka: yueonnk maus CITO / A A. Jlagasa.- M.: ®opym, 2013.-
543c.

3. Maremaruka. IIpaktukym: yue6. nmocodue qis CIIO / JI. T'. buprokosa [u np.]; nox
o6mr. pea. O. B. Tarapuukosa. - M.: FOpaiir, 2016. - 285 c.

4. baspun, WM. W. Marematuka i1 TEXHUUYECKHUX KOJUICIDKEH M TEXHHUKYMOB
[OnexTpoHHBIN pecype]: yueonuk u npaktukym st CI1O / U. U. baBpun. — 2-e u3n.,
ucnp. u gor. — M.: U3narensctBo FOpaiit, 2016. — 329 c. - URL: https://www.biblio-
online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30#page/1

5. boromonos, H. B. Maremaruka. 3agaun ¢ peuieHusiMu B 2 4. Yacth 1 [DneKTpOHHBIN
pecypc]: yae6noe mocooue s CITO / H. B. boromonoB. — 2-e u3z., ucnp. u A0IM. —
M.: WzparenbctBo FOpaiir, 2017. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

6. boromonos, H. B. Maremaruka. 3agauu ¢ peumieHussMu B 2 4. Yactpb 2 [D7eKTpOHHBII
pecypc]: yue6noe mocooue nist CIIO / H. B. boromonos. — 2-e uzna., ucop. u 100, —
M.: MWzparensctBo HOpaiit, 2017. — 285 c¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

7. Bypmucmposa, E. b. Jluneiinas aneeopa [Dnexmpoumusiti pecypc]: yueOHux u
npakmukym oaa CIIO / E. B. Bypmucmposa, C. I'. Jlobanos. — M.: H30amenvcmeo
IOpaiim, 2017. — 421 c. — URL: https://www.biblio-online.ru/viewer/E792CBC4-4262-
4794-A57F-BCAGOF8C8447#page/1

8. T'mcun, B. b. Marematuka. [Ipaktukym [DieKTpoHHBIA pecypc]: yueOHOe mocodue
s CIIO / B. b. I'ncun, H. L. Kpemep. — M.: U3parensctBo FOpaiit, 2017. — 202 c.
- URL: https://www.biblio-online.ru/viewer/E5CA479C-1F17-4CB3-87F7-
DC25F186736F#page/1
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https://www.biblio-online.ru/viewer/E5CA479C-1F17-4CB3-87F7-DC25F186736F#page/1

9. Hopodeera, A. B. Marematuka [Dnekrponusiii pecypc|: yuebnuk mis CIIO / A. B.
Hopodeesa. — 3-e uzn., nepepad. u gon. — M.: UznatensctBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEB6-
B4C37ED1E97F#page/l

10. Jopodeera, A. B. Marematuka. COOpHHMK 3amad [DIEKTPOHHBIA pecypc]: yueo.-
npakt. nocobue miss CIIO / A. B. JlopodeeBa. — 2-e uzn. — M.: U3narenbcTtBo
FOpaiir, 2017. — 176 c. - URL.: https://www.biblio-online.ru/viewer/F0561609-26 AD-
401A-A2FA-7222FCECB71C#page/l

11.Kpemep, H. III. MaTtematuka [DnekTpoHHBIN pecypc]: yuebHoe mocodue ans CIIO /
H. . Kpemep, O. I'. Koucrantunosa, M. H. ®punman; ots. pea. H. III. Kpemep. —
10-e u3n., mepepad. u mon. — M.: MsnmarensctBo IOpaiit, 2016. — 622 c¢. - URL:
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-
O0CBE9A121A45¢#page/l

12. Kpunkos, JI.B. Briciias marematrika B BOMpOcax M OTBETax: ydeOHoe mocobue /
JI..B. Kpuukos.- M.: IIpocnekr, 2013.- 176 c.

13.Kyuep, T. II. Matematuka. TecTsl [DNeKTpOHHBIN pecypc]: yueOHOe mocodue ajis
CIIO / T. II. Kywep. — 2-e u3a., uctp. u gon. — M.: U3narensctBo FOpaiit, 2016. —
417 c. - URL: https://www.biblio-online.ru/viewer/A1014B90-D097-4FDA-8008-
83868D0B7500#page/1

14. Matematuka. [Ipaktukym [DnekTpoHHBIH pecypc]: yuebnoe nocobue nis CITIO / O.
B. TarapuukoB [u np.]; moxg oom. pea. O. B. TarapuukoBa. — M.: M3narenbcTBo
FOpaiit, 2016. — 285 c¢. — URL: https://www.biblio-online.ru/viewer/1EA56F22-
CCF0-4A18-92B1-123A8CB9CD68#page/1

15. Marematuka [Dnekrponnslii pecypc]: yuebnuk mis CIIO / O. B. Tarapaukos [u ap.];
nmoxa obmr. pea. O. B. TarapuukoBa. — M.: M3natensctBo IOpaiit, 2016. — 450 c. -
URL: https://www.biblio-online.ru/viewer/38DB9B9B-56 CA-484B-B009-
31608A2BFBF3#page/1

16.ITaBmoenko, FO. B. Matemaruka [DneKTpoHHBIN pecypc]|: y4eOHUK ¥ MPAKTUKYM IS
CIIO / 1O. B. IlaBmouenko, H. 1. Xaccan; mox o6m. pen. 1O. B. Ilamouenko. — 4-e
u3a., nepepab. u gomn. — M. : UsmarensctBo HOpaiit, 2017. — 238 c. - URL:
https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/1

17.TlonoB, A. M. Mudopmatuka m MatemaTtuka [DJIEKTPOHHBIN pecypc|: ydeOHUK U
npaktukym s CI1O / A. M. Tlonos, B. H. Cotaukos, E. 1. Haraesa; mox pea. A. M.
[ToroBa. — 3-e u3a., nepepad. u gon. — M.: U3parensctBo KOpaiit, 2016. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1

18.Cenpix, M. FO. Matematrka [DneKTpOHHBIA pecypc]: Y4EOHHK M MPAKTUKYM st
CIIO / W. 10. Cenpix, 0. b. I'pebenmukos, A. 0. Illeene. — M.: U3naTenbcTBO
FOpaiit, 2016. — 443 c¢. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-
CDCF-4610-964D-71171C2568F8#page/1

19.CrexnoB, B. A. Marematuka U ee 3HA4Y€HHE I YEJIOBEUECTBA [DJIEKTPOHHBIH
pecypce] / B. A. CreknoB. — M.: UzpatensctBo HOpaiit, 2017. — 139 c. - URL:
https://www.biblio-online.ru/viewer/2E230672-894D-4452-9096-
3E01B97BC9AA#page/l

20.IIumaue, B. C. Maremaruka [DJIEKTpOHHBIA pecypc]: yUeOHUK U TPAKTHKYM IS
CIIO / B. C. lumaues; mox pen. A. H. TuxonoBa. — 8-¢ uzn., mepepad. u gom. — M.:
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WznarensctBo  IOpaiir, 2016. — 447 c¢. - URL: https://www.biblio-
online.ru/viewer/3ESEBA19-DC34-4025-B856-A20AC595B921#page/1

5.3. Ilepuoouueckue uzoanus

1. Cpennee npodeccrnonanbHoe 00pazoBaHue

2. Nurtepuer-xypHan HaykoBenenue.- URL:
http://elibrary.ru/contents.asp?issueid=1108752

3. DKOHOMHMKA U MateMaTtuueckue meToabl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4. Cubupckuii )xypHal BEIUUCIUTENbHONM MaTeMaTuku. - URL:

http://biblioclub.ru/index.php?page=journal red&jid=435065 ; to xe - URL:
https://e.lanbook.com/journal/2169#journal_name

5. Maremaruka B BeicieM oOpazoBanuu.- URL:
https://e.lanbook.com/journal/2368#journal_name
6. BecTHuk AZBITEHCKOro rocyaapcTBEeHHOro ynupepcurera. Cepus 4:

EcrecTBeHHO-MaTeMaTndeckue U Texunyeckue Hayku- URL:
http://e.lanbook.com/journal/element.php?pl10 id=2351

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

8. Maremaruueckue Tpyabl - Hayunas snektponnas 6ubmmoreka «eLIBRARY.RU
URL:http://elibrary.ru/title_about.asp?id=7875

5.4 Ilepeuenv pecypcoé ungphopmayuonHo-meneKoOMMyHUKAUUOHHOU cemu
«Hnumepnem», Heo0X00uMblx 011 0C60CHUA OUCUUNTUHDL

OBC «Yuupepcuterckas oudmuoreka ONLINE». — URL: www.biblioclub.ru

ObC uznarensctBa «Jlanby. — URL: https://e.lanbook.com

OBC «tOpaiit». — URL: http://www.biblio-online.ru/

OnextpoHHbIi kaTanor Hayunoit 6ubnuorexu Kyol'V. —

URL:http://212.192.134.46/MegaPro/Catalog/Home/Index

5. DnektponHas 6ubmmorteka «M3nareabckoro noMa «I peOGeHHUKOB) -
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6. METOIUYECKHUE YKA3AHUA OBYUAIOIIUMCSA 11O OCBOEHUIO JUCHUITJIMHBI
JlucuuruinHa HarlelieHa Ha (OpMUpPOBaHME OOIIEYy4eOHBIX KOMIIETEHIIMH, TAKUX Kak

CIIOCOOHOCTh  JIEMOHCTpPAllMM  OOLIEHAyYHBIX 0a30BbIX 3HAHUW €CTECTBEHHBIX HAYK,

MaTeMaTUKH, TOHUMaHHe OCHOBHBIX (PaKTOB, KOHUEMIINMI, IPUHIIUIIOB U TEOPU.

OOyueHne CTYIAEHTOB OCYIIECTBISICTCS MO TPAJAUIMOHHOW TEXHOJOTUM (JICKIIHH,
MPAKTUKHN) C BKIOYCHUEM WHHOBAIIMOHHBIX 3JIeMEHTOB. C TOUYKHM 3pEHUS UCIOIb3YEMbIX
METOJIOB  JIGKIUU  MOAPA3JEISAI0TCA. HHPOPMALUOHHO-OOBICHUTEIbHAS  JICKLIUA,
MOBECTBOBATEINIbHAS, JIEKIUA-0ecea, mpobieMHast IEKIUs U T. JI.

VYcTHOE M3NOXKEHHE yd4eOHOro Marepuana Ha JIeKUIHUU JIOJDKHO KOHCHEKTHPOBATHCS.
CnymaTe JEKIHI0 HY>)KHO YMETh — NOJJAEPKUBAaTh CBOE BHUMAaHUE, MOHATh U 3alIOMHUTh
yCIIBIIIAaHHOE, YJIOBUThH TMay3bl. B mporecce u3NOXKEeHHUs TpernojaBaTesieM JICKIIUU
CTYJEHT JI0JKEH BBIICHUTH BCE HEMOHATHBIE BOMPOCHI. 3aKChIBATH COACPKAHUE JIEKIIUU
HY)KHO 00sI3aTEIbHO — 3alKMCH MOMOTAIOT MOJAEPKUBATh BHUMAHHUE, CIIOCOOCTBYIOT
NOHMMAHWIO U 3allOMHHAHMIO YCIBIIIAHHOTO, MPHUBOJIUT 3HAHUE B CHCTEMY, CIIyXaT
OIOPOii U1 mepexo/ia K 6osiee TIy00KOMY CaMOCTOSITEIbHOMY U3YUEHUIO IIPEMETa.

MeTtoauyeckrue peKOMEHIallUU MO0 KOHCIIEKTUPOBAHUIO JICKIIUMA:

— 3aIUCh JIOJDKHA OBITh CHCTEMHOMW, MPEJCTABIATH COOOW COKpAIIEHHBIN BapuaHT
JeKuuMu mpenogaBaTens. HeoOxomumo — ciymiate, OOAyMBIBaTh U 3allUCHIBATh
OJIHOBPEMEHHO;

— 3aI1iCh BENIETCS OYEHb OBICTPO, YETKO, MO0 BOBMOKHOCTH KOPOTKHUMH BBIPAKECHUSIMU;

— He TpeKpamias CIymarh MpenogaBaTelis, Hy)KHO 3aIUCBHIBATh TO, YTO HEOOXOIUMO
ycBouTh. Henb3st 3amuchiBaTh cpasy K€ BBICKA3aHHYIO MBICIb MpEnojaBaTess, CleayeT
e€ MOHATh MW TMOCJEe JTOro KpaTKo 3amucarb CBOMMHU CJIOBAaMU WM CJIOBAMH
npenoaBatesnsi. BaxxHo, 4ToObI B Hell He ObLT MOTEPSIH OCHOBHOM CMBICII CKa3aHHOT0;

—MMEHa, J1aThl, Ha3BaHUs, BBIBOJIbI, OIIPEICICHHS 3aMTUChIBAIOTCS TOYHO;

—cleyeT oOpaTHTh BHMMaHWEe Ha odopmieHHe 3amucu Jiekuud. J[ms kaxmgoro
npeaMera 3aBOAMUTCA 00mast Terpagb. OTIMYHBIM OT OCTaJIbHOIO IIBETa CJENYeT
BBIICIIATh  OTZEIbHBIE MBICIM M 3arojOBKH, COKpAalllaTh OTJAEIbHBIE CJIOBA U
IPEJJIOKEHUSI, HUCIIOJIb30BaTh YCIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO M TPEYECKOTO
andaBuTOB, a TAK’KE HEKOTOPBIE MPUEMBI CTEHOTPaUUECKOTO COKPALIIEHUS CIIOB.

[IpakTuyeckre 3aHATHS 110 TUCLUIIIIMHE TIPOBOAATCA 10 CXEME:

YCTHBIN OINPOC 10 TEOPUH B Hayaje 3aHATHUS;

paboTa B Tpymnmax 1o pa3pereHuIo pa3InyHbIX CUTYAIU 110 TeMe 3aHATHS;

pelIeHNe MPaKTUYECKUX 3aau;

VHAUBUIYyaIbHbIE 3a/1aHUS JUISl IOATOTOBKHU K MIPAKTUYECKUM 3aHATHSIM.

[lenb NPaKTUYECKOTO 3aHATHUS - HAYYUTh CTYACHTOB NPUMEHATH TEOPETHUECKUE
3HAHMS MPU PELIEHUU IPAKTUYECKUX 33]1a4 HA OCHOBE PEaJIbHbIX JAHHbIX.

Ha npaktuyeckux 3aHATUSX MPEe0OIaIat0T CIETYIONUE METO/IbI:

BepOanbHbIC (MPe00IIaIatoIIMM METOIOM JJOJKHO OBITh OOBSICHEHHE);

npakTU4yecKue (MMCbMEHHbIE 31aHUs, TPYIIIOBbIEC 331aHUS U T. 11.).

BaxxHbIM 1Sl CTyleHTa SIBJISIETCSl YMEHUE palMOHAIBbHO MOAOUpaTh HEOOXOIUMYIO
yueOHyto mureparypy. OCHOBHBIMU JIUTEPATyPHBIMU HCTOUHUKAMU SIBIISTIOTCSI:

— oubnmmoteuynsie oAbl punuana Kyol'V;

— 3JICKTPOHHAsI OMOIMOTEUHAs CUCTEMAa «Y HUBEPCUTETCKasi OMOIMOTEeKa OH-TaliH»;

— 9IeKTpOHHas 6ubIMoTeuHas cucteMa U3natenscrsa «Jlamby. ( FOPAIT)

[louck kuHuUr B OMOIMOTEKE HEOOXOAMMO HAYMHATH C M3YUYCHHUS MPEIMETHOrO
(cucremaTHuecKui) KaTajora M CO3/IaHUSl CIUCKAa KHUT, IOCOOM, MEeTOIUYECKHX
MaTepHajioB MO TeMe u3ydeHus. IIpocMOTp KHHUTM HAYMHAETCS C TUTYJIBHOTO JIUCTA,
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cienyromero nociae o0a0kku. Ha HEM OOBIUHO MOMELIAIOTCS BCE OCHOBHBIE JaHHBIE,
XapaKTepU3YIOLMe KHUTY: Ha3BaHKE, aBTOP, BBIXOJHBIE IAHHBIE, JAHHBIE O NEPEU3IaHNN
u 1.70. Ha obopore TUTyiabHOro aucTa AA€TCsl aHHOTALMS, B KOTOPOM YKa3bIBaeTCs
TEMaTUKa BOIPOCOB, OCBEIIEHHBIX B KHUTE, ONPEAEIAECTCA KPYr YNTaTeNIel, Ha KOTOPBII
OHa paccuuTaHa. boiblloe 3HaueHHE HMMEET MPEAUCIOBHE KHUTH, KOTOPOE 3HAKOMUT
YUTaTeNsl C JIMYHOCTBIO aBTOpa, UCTOPHEN CO3/1aHUs KHWUIHM, PACKpPBIBAET COACpKAHUE.
[IpounTaB npenuciIoBHE U TMOJYYUB OOIIEe MpPEICTaBIEHUE O KHHUIE,  CIEAYeT
o0paTuThCs K ornarieHuto. OriaBieHrne KHUTH 3HAKOMHUT 00y4aeMoro ¢ CofepKaHueM
U JIOTMYECKON CTPYKTypOM KHHIHM, TIO3BOJISIET BbIOpaTh HYKHBIM MaTepuas Juis
n3ydeHus. ['o1 u3naHusg KHUTU MO3BOJIIET CYAMTh O HOBM3HE Marepuana. Yem uyaie
KHUTa u37a€rcs, TeM OOJIBIIYI0 LIEHHOCTh OHA NpeicTaBisieT. B kHUre Moryt ObITh
MpPUMEYaHUsI, KOTOpbIE COJEp)KaT pas3IUyHble JOIMOJHUTEIbHBIE cBeAeHUs. OHU
II€YaTAr0TCs] BHE OCHOBHOI'O TEKCTA U PA3bsICHSIOT OTHENbHBIE Bonpockl. [IpeameTHbie u
andaBUTHBIC yKa3aTeId 3HAYUTENbHO OOJIEr4aroT MOBTOPEHHUE H3JI0)KEHHOIO B KHUTE
Marepruaia. B KOHIIE KHUTH MOKET pacloyiaratbCs BCIIOMOraTesibHbI Marepuan. K Hemy
OOBIYHO OTHOCSITCSI UHCTPYKIIMH, IPUIIOKEHUS], CXEMBI, CUTYyallMOHHBIE 3a]aui, BOIPOCHI
JUI CaMOKOHTposist U T.A4. Jlns Jydiero mpeacTaBieHUs M 3allOMMHAaHMS MaTepualia
11eJ1ec000pa3HO BECTH 3aIMCH U KOHCIIEKTHI PAa3JIMYHOTO COJIEPKAHUS, @ UMEHHO:

— IOMETKH, 3aMEYaHMsl, BbIJICJICHNE TJIABHOI'O;

— IJIaH, TE€3UCHI, BBIMUCKH, IIUTATHI,

— KOHCIIEKT, paboyas 3amuch, pedepar, 1okaad, JeKIusl U T.1.

Yurath y4eOHMK HEOOXOIUMO BIYMUYMBO, BHUMATENIbHO, HE IMPONYCKas TEKCTa,
cTapasch MOHATh KaXayro ¢pa3y, OHOBPEMEHHO pa30upas IpUMEphl, CXEMbl, TaOIHIIbI,
PHUCYHKH, TpUBEAEHHBIE B yueOHHKe. OTHUM U3 BaKHEHIINX CPEACTB, CIIOCOOCTBYIOMIMX
3aKpEIUVICHHUI0 3HAHWM, SBJISIeTCS KpaTkas 3alluch IPOYMTAHHOIO MaTepuaia —
cocTaBlieHUE KOHCHekTa. KOHCHEKT — 3TO KpaTKOE CBSI3HOE H3JI0KEHHE COAECpKaHUs
TeMbl, y4eOHUKA WM €ro 4yacTH, 0e3 MoApoOHOCTel M BTOpocTeneHHbIX netanei. Ilo
CBOEIl CTPYKType M IOCJIEJOBATEIbHOCTH KOHCHEKT JOJDKEH COOTBETCTBOBAThH IUIAHY
yueOHuKa. [1oaToMy BaKHO CHayasia COCTaBUTh IUIaH, a TIOTOM MHCATh KOHCIIEKT B BUJE
OTBETa Ha BoOMpockl IiaHa. Eciau ydyeOHMK pa3znenéH Ha HeOONbIIME 03arjiaBlICHHbIE
YacTH, TO 3aroJIOBKM MOXXHO PAcCMAaTpUBaTh KAaK MYHKTHI IUIAHA, a U3 TEKCTa KaXKI0h
YacTH CcleAyeT 3alucaTh TE€ MbICIH, KOTOpPbIE PACKpPbIBAIOT CMBICHI 3aroJioBKa.
TpeboBanus K KOHCTIEKTY:

— KPaTKOCTb, CKATOCTb, LIEIECO00Pa3HOCTh KaXKJ0T0 3allMChIBAEMOI0 CJIOBA;

— COIEp)KaTeNIbHOCTh 3aliCH - 3aIUCBHIBAEMBbIE MBICIH CIeayeT (OpMYIHpOBATH
KpaTko, HO 0e3 ymepba g cmbicia. OO0OBEM KOHCHIEKTAa, Kak IpaBUIIO, MEHbILE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOKET OBITh KaK MPOCTBIM, TaK M CIOXKHBIM IO CTPYKTYpe — 3TO 3aBUCUT
OT CO/Iep KaHUS KHUTH U LIeJU €€ U3yYeHUsl.

MeTronnueckne peKOMEHAALMH 110 KOHCIIEKTUPOBAHHUIO:

— IpEeXAEe YeM HayaTb COCTABIATh KOHCIEKT, HYXXHO O3HAaKOMHMTbCA C KHUIOM,
MIPOYMUTaTh €€ CHayaua 0 KOHLA, IIOHATh IPOYUTAHHOE;

— Ha O0JIOKKE TeTpaju 3alHUChIBAIOTCS HAa3BAaHHE KOHCIIEKTHUPYEMOW KHUTH U UMs
aBTOpA, COCTABIISAETCS TUIaH KOHCIIEKTUPYEMOI'O TECTa;

— 3amMcH Jiyuylle JAenaTh [pU NPOYTEHWHM HE OJHOro-ABYX al3aleB, a ILEJIoro
naparpada Wid IJ1aBbl;

— KOHCIIEKTUPOBAHUE BEJIETCS HE C 1IeJIbI0 UIMETh ONpPEeNIEHHBIN 3anucu, a s 0osee
MOJTHOTO OBJIAJICHUS COACPKAHUEM M3y4aeMOro TEKCTa, IO3TOMY B 3alHCSIX OTMEYAETCs
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U BbLAENsAETCS BCE TO HOBOE, MHTEPECHOE M HY)XHOE, YTO OCOOEHHO IPHUBIEKIIO
BHUMAaHMUE;

— TMOCle TOro, Kak cJieJaHa 3alllich cojepXaHus mnaparpada, TIaBbl, CIEIyeT
nepeynTarb €€, 3aTeM CHOBa 00paTbcs K TEKCTy U IMPOBEPUTH ce0sl, MPaBWIBHO JIU
U3JI0’)KEHO COZIepKaHUE.

TexHuKka KOHCIIEKTUPOBAHHUS:

— KOHCIIEKTUPYS KHUTY OO0JIBIIOr0 00BhEMA, 3aMUCh CIeAYeT BECTU B OOIIEH TeTpaau;

— HA KaXJOW CTPaHMIIE CJEBAa OCTABIAIOT IMOJS IWMpUHON 25-30 MM ans 3anMcu
KOPOTKHX IOJ3ar0JIOBKOB, KPaTKUX 3aME4YaHHi, BOIPOCOB;

— KaXKJasi CTAaHMIIA TeTPaau HyMepyeTcs;

— NS0 TIOBBIIIEHUS YWTAaEMOCTH 3alMCH OCTaBJSIIOT MHTEPBAIbl MEXKIY CTPOKAMH,
ab3a11aMu, HOBYIO MBIC/Ib HAUMHAIOT C «KPACHOI» CTPOKH;

— IIpY KOHCIIEKTUPOBAHUU IIUPOKO HUCIIOJIB3YIOT PA3JIMUHBIE COKPALLEHUS U YCIOBHbIE
3HaKM, HO He B yumepd CMbICIY 3alMCaHHOrO. PexkoMmMeHayeTcs MNpUMEHSTh
00IIeynOTPeOUTENIbHBIE COKpAIllEHUs, Hampumep: M.0. — MOXeT ObITh; Troc. —
TrOCYJapCTBEHHBIN; 11.0. — JOKHO OBITh U T.J.

— HE ClIeJlyeT COKpallaTh MMEHA U Ha3BaHUSI, KPOME OYEHb YaCTO MOBTOPSAIOIINXCS;

— B KOHCIIEKT€ HE JO/DKHO OBITh MEXaHHYECKOro IepernuchiBaHus TeKcTa 0e3
MPOYMBIBAHHUS €T0 COJIEPKAHUS U CMBICJIOBOI'O aHAJIM3A.

CamocrosiTenpHass paboTa CTYJIEHTOB sIBIsieTCsl BakHeimed Qopmoil ydyeGHO-
no3HaBareiabHOro mnpouecca. OCHOBHAs 1LI€Jb CaMOCTOSITENbHOW pabOThl CTyAEHTA MpHU
U3YYEHUHM JUCLUUIUIMHBI — 3aKpPENHUTh TEOPETUYECKUE 3HAHUSA, IMOJIYYEHHBIE B XOJ
JEKUMOHHBIX 3aHSATHH, a Takke CPOpPMUPOBATH MPAKTUUYECKUE HABBIKU TOJTOTOBKU B
obmactu Mmartematuku. CamocTosATeNbHAass paboTa CTYyAEHTa B IPOLECCE OCBOCHHUSA
JUCLMITIMHBI BKIIOYAET: U3y4YE€HUE OCHOBHOM U JONOJHUTEIBbHON JIUTEPATYPHI 110 KYpCY;

paboTy C DJNEKTPOHHBIMH Y4YeOHBIMH pECypcaMH; HU3y4de€HHE MaTepHajioB
NepUOIMYECKON IeyaTH, MHTEPHET pEecypcoB; MOArOTOBKY K TECTUPOBAHUIO;
UHAUBUIYyalbHbIE U TPYNIIOBbIE KOHCYJbTALMU IO HAN0OJIEEe CII0KHBIM BOIPOCAM.

Havanom opranuzanuu 1000 caMoCTOATENbHON padOThI JOKHO OBITH MPHUBHUTHE
HaBBIKOB M YMEHUH TI'paMOTHOW paboThl C y4yeOHOW M HAy4YHOH JUTEpaTypoil. DTOT
npoliecc, B MEPBYIO OYEpe]b, CBA3aH C HAXOXKIACHHEM HEOOXOIMMOM Ui YCHEIIHOTO
OBJIaJIeHUs1 y4eOHBIM MaTepuasioM Juteparypoid. CTylIeHT JOKEH YMETh MOJIb30BaThCs
dongamu OMOTMOTEK U CIPaBOYHO-OHOIMOrpadudeckumMu u3naHussMu. CTYAEHTBI IS
IOJTHOLIEHHOI'O OCBOEHHUSI y4eOHOro Kypca JOJDKHBI COCTaBISATh KOHCIIEKThl KakK IpU
MPOCIYIIMBAHUMA €r0 TEOPETHUUYECKON (JEKIIMOHHOM) YacTH, TaK U IPHU MOJATOTOBKE K
NPAaKTUYECKUM (CEMHHApPCKUM) 3aHATHAM. JKenaTenpHO, YTOOBI KOHCIEKTHI JEKIUH U
CEMHUHApOB 3alMCHIBAIUCh B JIOTMYECKOM IIOCIEI0BATEIbHOCTH HU3Y4Y€HHUS Kypca U
COJIEpXKAJIUCh B OAHON TeTpaau. BeneHue KOHCIEKTa SBISETCS HEOOXOIMMBIM BHUAOM
yueOHOM aesTeabHOCTH. [lOCKONbKY KOHCHEKT B TMOJHOM OObEME OILICHMBAETCS Kak
Pa3HOBHUJIHOCTh IMUCHBMEHHOI'O OTBETAa HAa HM3y4yaeMble BONPOCHI; CIYXHUT 0a3zoil s
YCTHOTO OTBETa Ha CEMHUHApe II0 OJHOMY H3 BOIPOCOB pPAacCMaTPUBAEMOIO IUIAHA;
CBEJEHUS M3 KOHCIEKTa MOIYT BBICTyHaTb B KadeCTBE HCTOYHMKA JONOJHEHUH K
OTBETaM JIpYI'uX CTYACHTOB.

Opranuzanust TEKYIIeT0 KOHTPOJIA 3HAHWA, yYMEHHH W HaBBIKOB OOYYaIOLTUXCS
OCYILECTBIIAETCS MYTEM TECTUPOBAHMUSL.

@opMONi UTOTOBOTO KOHTPOJS SIBISETCS HK3aMEH. OJK3aMEH COCTOUT M3 OJHOIO
TEOPETUYECKOT0 BOIPOCA U OJHOIO IPAKTUYECKOTO.
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7. OUEHOYHBIE CPEJICTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlactopT (hoHIa OIIEHOYHBIX CPEACTB

Ne KonTpoJupyemsbie pazaesbl (TeMbl) AMCHUIIINHBI Hanmenosanye ouerownoro
n/n p Py pasi Aucn cpeacTBa
Paznen 1. AJITEGPA Pedepar

VYcTHbIN onpoc
[paktuueckas padora
Kontposibnas pabora
Pazpen 2. OCHOBBI TPUTTOHOMETPUU VYcerHbli onpoc
[IpakTrugeckas padora
KoHnTponbHas paboTa

Pazzen 3. ®YHKLMU UX CBOMCTBA U TPAOUKHU VYceTHblii onpoc
[IpaxTnyeckas pabora
TectupoBanue

Pazgen 4. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A VYceTHbli onpoc

[MpakTrueckas pabora
KonTponsHas padorta
Pasnen 5. YPABHEHUS 1 HEPABEHCTBA VYceTHbi onpoc
[TpakTuueckas pabora
Kontponsnas pabdorta

TectupoBanue
Paznen 6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUA Pedepar
BEPOATHOCTEUN YcTHBIN oTIpoC

[TpakTrueckas pabora
KonTtponsHas pabota
Paznen 7. TEOMETPUA Pedepar

VYcTHsIii onpoc
[MpakTnueckas pabora
KontpospHas pabota

7.2 Kputepuu oLieHKU

KonTponb u oneHka pe3yabTaToB OCBOCHHS y4eOHOM AUCIUIUIMHBI OCYIIECTBISICTCS
IpernoiaBaTeieM B TMPOIECCe TMPOBENEHUS TNPAKTUYECKHX pPabdoT, TECTUPOBAHUS,
coOeceIoBaHMS IO pe3yJbTaTaM BBINOJHEHUS JTAOOPaTOPHBIX paboT, a TAaKKe perIeHUs
3a/1a4, COCTaBJEHHUS paboyux TaOJIML M TOArOTOBKHM COOOIIEHHHA K YpOKYy. 3HaAHHS
CTYACHTOB Ha TMPAKTUYECKUX 3aHATHUAX OICHMBAIOTCS OTMETKAMU «OTIMYHOM,
«XOPOIIO», «yTOBIETBOPUTEIBHO» U «HEYTOBIETBOPUTEIILHOY.

YeTHBI  Oonpoc. YCTHBIM OTBET — OTO pPa3BEPHYTBIM pPACCKA3, BKIIOYAOLIUI
TEOPETUYECKHE MaTepHalIbl U MPUMEPHI UX NMPUMEHEHHUs. Y IOBIETBOPUTENIbHAS OLIEHKA
CTaBHUTCSA, €CJIM CTYJEHT IEMOHCTPHPYET HETIIyOOKHE TEOPETUUECKUE 3HAHUS, IPOSBIISET
cnabo cpopMUPOBAHHbIE HABBIKM aHANIM3a SIBJICHUI M MPOILIECCOB, HEAOCTATOYHOE
YMEHHUE JIeJaTh apryMEHTUPOBAaHHBIC BBIBOABI M MPHUBOAMTH NPUMEPHI, MMOKA3BIBAET HE
JIOCTaTOYHO CBOOOAHOE BIAJCHHE MOHOJIOTMYECKOW  peublo, TEPMHUHOJIOTHUEH,
JIOTUYHOCTBIO U TOCJIEI0BATENbHOCTRIO M3JI0KEHUS, JENaeT OLIMOKH, KOTOpPhIE MOXET
UCIPABUTh TOJIBKO IPU KOPPEKIUH MPENoaBaTeIeM.

Pedepar. IIpoaykt camocTosTeNbHOW pabOTHI CTyACHTA, MPEACTABISIONINN COOOM
KpaTKO€ HM3JI0KEHHE B MHCbMEHHOM BHJE IOJNYYEHHBIX PE3yJIbTATOB TEOPETUUECKOTO
aHajgu3a OMpeJeJeHHON Hay4YHoW (y4eOHO-MCCIIeIOBaTEeIbCKON) TEMBbI, TJAEC aBTOP
PacKpbIBaeT CyTh HCCIEAyeMON NpoOieMbl, IPUBOAUT PA3IUYHbIE TOYKU 3PEHHUSA, a
Tak)kKe COOCTBEHHBIE B3IJISABI Ha Hee. Pedepar olleHHBaeTCs MO KOJIHYECTBY
MPUBIICYCHHBIX HCTOYHHWKOB, TIyOMHE aHanmm3a MpOoOJIeMbl, KadecTBe OOOCHOBaHUS
aBTOPCKOMW MO3UINH, INTyOMHE PACKPBITUS TEMBI. Y JOBJIETBOPUTEIbHAS OLEHKA CTABUTCS,
€CIIM TeMa OCBEIICHA JIUIIb YaCTUIHO, JOMYIICHB! (PaKTHUECKHUE OMIMOKH B COICPIKaHUU
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pedepara, HIM UMEIOTCS CYHUIECTBEHHbIE  OTCTYIUIEHUSI OT TpeOOBaHUU K
pedepupoBaHuIO, MIIN HETIOIHbIE OTBETHI HA JJOMOJHUTENbHBIE BOIPOCHI.

Tect. Cuctema CTaHIAapTU3MPOBAHHBIX 3aJaHUI, MO3BOJSIONIAS ABTOMATHU3UPOBATH
IpoLelypy U3MEPEHNUsl YPOBHS 3HaHUN U yMEeHUH oOydaroierocsi. TecT onieHUBaeTcs 1o
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

[Ipaktnueckas paborta. Ilpaktuueckas pabora — 3TO OCOOBI BHJ JEATEIBHOCTU
oOy4aroIerocsi, 4YTO MOJpa3yMEBaeT BbHIMIOJHEHUS PpA3HOIUIAHOBBIX 3aJaHUM, He
CBSI3aHHBIX ¢ 00pabOTKON TEOPETHUECKOTo MaTepuana. Bo Bpemsi BHIOIHEHUS CTYJCHTY
HE00XO0IMMO HCII0JIb30BaTh paHee MOIy4YeHHbIe TeopeTnieckue 3Hanus. [lonoxurenspHast
OLICHKA CTAaBUTCS, €CJIM BBIMOJIHEHBI BCE 3a/1aHUS MPAKTUUECKON pabOThl ¢ 3aMEYaHUSIMU;
CTYAEHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSIMHU.

KonTponbhas padota. KonTpoibHas padota — 3T0 BUJ AESATEIBHOCTH 00y4arouierocs,
YTO MOJPa3yMeBaET KOMIUIEKCHYIO IPOBEPKY TEOPETUYECKOro MarepHuaja U yYMEHHE
OPUMEHSTh TMOJIyUCHHbIE 3HAHUS MpH pemeHuu 3aaad. [lonmokuTenbHas OlLIEHKA
CTaBUTCS, €cliv BbINoJaHeHO 60% 3agaHuii KOHTPOJIBHOU PabOTHI.

OneHka «OTIMYHO» BBICTABISIETCS, Korjza oOydaromiyecs IMOKa3blBaeT TIIyOOKoe
BCECTOPOHHEE 3HAHUE pas3zesia AUCUUIUIMHBI, O005S3aT€IbHOM U JONOJHUTEIbHON
JUTEPATYpbl, APryMEHTHPOBAHO M JIOTMUECKH CTPOMHO H3JIaraeT MaTepuai, MOXKET
MPUMEHSTH 3HAHUS /71l aHAJIM3a KOHKPETHBIX CUTYaINH.

OneHka «XOpoLIo» CTaBUTCS MPU TBEPAbIX 3HAHUAX pasliena JAUCHUIUINHBL,
o0s3aTeNIbHOM ~ JHUTEpaTyphl, 3HAKOMCTBE C  JIONOJHUTEIBHOM  JUTEpaTypoil,
apryMEHTHPOBAHHOM HM3JIOKEHHM MaTephallia, yMEHUU MPUMEHUTh 3HAHUS Ul aHajau3a
KOHKPETHBIX CHTYaIIHH.

OrneHka «yJOBIETBOPUTEIHHO» CTABUTCS, KOTZla CTYACHT B OCHOBHOM 3HAET pas3fel
JUCLMITIIMHBI, MOXKET MPAKTUYECKU IPUMEHUTh CBOU 3HAHUSI.

OneHka «HEYJOBJIETBOPUTENIBHO» CTABUTCA, KOIZa CTYJEHT HE OCBOMJI OCHOBHOI'O
coJiepXaHusl IpeIMeTa U €1a00 3HAET U3ydaeMblid pa3ies TUCLUILINHBL.

7.3 OueHoYHbIE CPEACTBA AJISI NPOBEACHUS TEKYILIEH aTTECTALINU

B mannoM pasznene npuBoAsITCs 00pa3Ibl OIEHOYHBIX CpeCcTB. [10MHBIN KOMITIEKT
OIICHOYHBIX CPEACTB MPUBOAUTCS B DOH/IE OLICHOYHBIX CPEJICTB.

Texkymuii KOHTPOJIb MPOBOAUTCA B popme:

-UHJWBUIYAJIbHBIA YCTHBIN OIPOC

-IIUCbMEHHBIA KOHTPOJIb

-TECTUPOBAHUE 110 TEOPETUUECKOMY MaTEpHaILy

-IpaKTH4YecKas padora

-3amura pedepara

-3al[MTa BBIITOJIHEHHOTO 3a/IJaHUS

. JInunble IIpumepsbl

dopma HpakTnueckuii

3HaHuA YMmenus KavyecTBa OLICHOYHBIX
aTTecTaluu ONBIT (BJIa/IEHUE)

CTY/IeHTa CpeacTB

YcTHbIi KonTpomns Onenka ymennst | OrieHKa HAaBBIKOB Ornenka KoHTpossa
(TICEMEHHEIH) | 3HAHUH 1Mo pa3nn4arb paboTHI ¢ CrocoOHOCTH BI€ BOTIPOCHI
OITpOC 1o ONpEACIICHHBIM KOHKPCTHBIC JINTEpAaTYpHBIMU OIIEPATHUBHO U 10 TEMaM

TEMaM

npobremMam

ITOHATHA

HUCTOYHUKaMH

Ka4C€CTBCHHO
OTBCYATh Ha
TIOCTaBJICHHBIC
BOIIPOCHI

npujiararoTc
s
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Pedepars KonTpons Onenka ymenust | OLieHKa HaBBIKOB Onenka Tembl
3HAHUH 110 pasnuyarh paboThI ¢ CIOCOOHOCTH K pedeparon
OTIpeIeIICHHBIM KOHKPETHBIC JTUTEPATYPHBIMU CaMOCTOSITEIEHON | TIPHIIATal0TC
npobiaemMam HIOHATUS HCTOYHUKAMHU pabote u aHanu3y | 5

JTUTEPATyPHBIX
HCTOYHHKOB

IIpaktudeckue | CMBICH MOHSATUI: | BBIMOJHSITH HaBbikamu: Ouenka Temsl paboT

paboThI 9UCIo, PYHKIUSA, | apu(METHIECKH | HAXOAWTH 3HAUYCHHUS | CIIOCOOHOCTH MIPUJIAT a0 TC
norapudm, € JIeHCTBYA, KOpHS HAaTypallbHOHM | OIEpaTHUBHO U s
MIPOM3BOIHAS, coueTas yCTHBIE | CTENCHHM, CTETICHH C | Ka4eCTBCHHO
CHHYC, KOCHHYC, U TIICEMEHHBIE | pallOHAIEHBIM pemathb
TaHIeHC, MIPUEMBI; IoKa3aTesieM, MOCTaBJIEHHBIE HA
KOTaHTeHC, BEIYUCIIATH morapuma, MIPAKTHYECKUX
MHTErpaj, Tena 3HAYCHHS TI0JIb30BATHCS paborax 3amauu 1
BpareHus, YHCIIOBBIX OIICHKOH | apryMeHTHPOBATh
MHOTOTPAaHHHKH, | OyYKBCHHBIX TIPUKHIKOH TTpH Pe3yIABTATHI
MOBEPXHOCTH, BBIPKCHUII; MIPaKTHYECKUX
00BeM OTIpeIeNATh paboTax; CTpOUTH

3Ha4YeHue rpaduku GyHKUIUH;
GyHKITUH 110 COCTaBJIATh
3HA4YECHUIO ypaBHEHHS U
apryMeHTa Ipu | HEpaBEHCTBA IO
Ppa3IUYHbIX YCIIOBUIO 33JIa4H;
crocobax CTPOUTH

3aJaHAS TIPOCTEHIITHE
byHKIMNT; ceueHus Kyoa,
BBIYUCIIATH TIPU3MBI, THPAMUIBI
IIPOM3BOIHBIC U

nepBooOpa3HbIe

; pelaThb

panuoHabHbIE,

MOKa3aTeIbHBIE

u

sorapu(pMUIecK

ue ypaBHEHHS U

HEpaBEHCTBA,

pemars

IUTAHUMETPHYEC

KHe 1

pocTenIne

cTepeoMeTpruiec

Kue 3aJa4u Ha

HAXOXJCHHE

TCOMETPUICCKU

X BEJINYUH

(amyH, yTIIOB,

IUIONIAJICH,

00BeMOB

TectupoBanme | Kontpons Ornenka ymenusi | OmeHKa HaBBIKOB Ornenka Bompocst
3HAHMH 110 pa3nuyartb JIOTUYECKOTO CIIOCOOHOCTH MIPUJIAraroTC
OTIpeICTICHHBIM KOHKPETHBIE aHaJM3a ¥ CHHTE3a | OIEpPaTHBHO U o
npobiemam MOHSATHSA npu Ka4eCTBEHHO

COTIOCTABIICHUU OTBEYaTh Ha
KOHKPETHBIX TTOCTABIICHHEIC
TIOHATHH BOIIPOCHI

Kontponpnas | Kontpomns Ouenka ymenust | OneHKa HaBBIKOB Ouenka 3ananus

pabota 3HAaHUH 10 TeMe pa3nn4arth JIOTHYECKOTO CrocoOHOCTH MIPUIIAraloTC
(pa3nmeny) KOHKpETHBIE aHaIM3a ¥ CUHTE3a | ONEPaTHBHO U s

TTOHSTHUS mpu Ka4yeCTBEHHO
COTIOCTABIICHUN OTBEYATh Ha
KOHKPETHBIX MIOCTaBJICHHBIC
TTOHATUH BOIIPOCHI
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7.4. OueHOYHbIE CPENICTBA ISl TPOBEACHUS TPOMEKYTOUHOM aTTECTALINN

® N JInunele IIpumepsl
opma IpakTnyeckuii
S — 3Hanus Ymenust ONBIT (BA1CTH) KavecTBa OIIEHOYHBIX
CTY/IEHTA CpeacTB
Huddepennn | Konrpons 3Hanus | Ouenka ymeHust | OIeHKa HaBBIKOB Ornenka Bormpocsr:
POBaHHBIN 6a30BBIX MIOHUMATh JIOTHYECKOTO CIIOCOOHOCTH MPUIIAraloTc
3ayet/ HIOJIOXKEHHH B CIICLHANIBHYIO COTIOCTABJICHUS U IPaMOTHO U YETKO | 5
9K3aMEH obmnactu TEPMHUHOJIOTHIO | XapaKTePUCTUKHU n3Jarath
MaTeMaTHKH 00BEKTOB MaTepHual
Ornenka ymenusi | OmeHKka HaBBIKOB Orenka 3amaun
pemars JIOTHYECKOTO CIIOCOOHOCTH MpUIIaraoTc
THUIIOBBIC 33]]a4K | MBILUICHUS IIPU IPaMOTHO U YETKO |
B 00J1aCTH pCLICHHH 337124 B U3JIaraTh XoJ
npodeccroHanb | obnacTu pelIeHus 3a/1a4 B
HOM npodeccHoHamBFHON | obmacTu
JIeSITEIILHOCTH NS TeTLHOCTH poecCHOHATIBH

OM eI TENbHOCTHU
"
apryMeHTHPOBATh
Pe3yIABTATHI

7.4.1 [IpumepHbIe BOPOCHI AJIsi TPOBEICHUS IPOMEKYTOUHOM aTTecTanuu (aud. 3auet/

9K3aMEH)

Bonpocs! k auddepeHmpoBaHHOMY 3a4eTy:
1.MHOXecTBO NEHCTBUTENBHBIX yuced. JleHcTBUS HaJ AEHCTBUTEILHBIMU YUCIaMH.
2 IIpubmmkennsie Boranciaenusa. OKpyrieHne npuOImKeHHBIX 3HAaU€HUH BEJIMUHH.
3.[elicTBUs HaJ MPUOIMKEHHBIMU 3HAYEHUSIMU BEJIMYUH.
4.Ilonsatue creneHu. CBOICTBA CTENIEHEM.
5.I1onsitue kopHsi. CBOMCTBA KOPHEH.
6.Jlorapugmsl. CBoiicTBa TOrapugpmMoB.
7.0npenenenue norapupma. Teopemsl norapupmupoBanusi. Harypanbhblie sorapudmel.
8.Y1mopsinoueHHbIe MHOKECTBA. [lepecTaHOBKY U pa3MenieHus.
9.0cHoBHOE JTorapu(PMUYECKOE TOKAESCTBO U APYTHE JOTaprUPMHUUECKHUE TOKIECCTBA.
10.MHuoOxecTtBO. OCHOBHBIE ITOHATHA.

11.MppanmoHajibHbIE YKCIA.

12.Pa3BuTHe NOHATHUS O YUCTIE.
13.Koneunble U OECKOHEUYHBIE AECATUUYHBIE IPOOH.

14.0Oxpyrienue npuOIMKEHHBIX 3HaY€HUN BEJIMYMH.
15.0cHOBHBIE OHATHSI TPUTOHOMETPUH
16.0OcHOBHBIE TPUTOHOMETPUUYECKHUE TOKIECTBA
17.®opMynbl npuBEACHUS
18.®opmynbl clioKeHUs

19.TpuronoMeTpuueckre ypaBHEHHS 1 HEPABEHCTBA
20.@ynkuuu. O6macTh ONpeneaeHnus 1 MHOXKECTBO 3HAaUeHUH (PyHKIIUN
21.CpoiicTBa QPyHKIIUN
22 I'paduku dneMeHTapHBIX (YHKITHHA

Bonpock! 115 npoBeneHus sK3amMeHa:
[enble 1 panoOHaIbHBIEC YHCIIA.
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[lepnenaukynsipHble IPsIMbIE B TPOCTPAHCTBE.
Apudmernyeckuil KOpeHb HaTypaJIbHOM CTENEHH.
[TapannenbHble npsAMble, TEPIEHIUKYISIPHbBIE K TIIOCKOCTH.
CreneHb ¢ pallMOHAIbHBIM U ACHCTBUTEIBHBIM IIOKa3aTEIEM.
[Ipu3Hak nepreHIuKyIspHOCTH NPSIMOM U INIOCKOCTH.
Crenennas QyHKIHS, €€ CBOWCTBA U rpaduK.
Teopema o0 psAIMOid, MEPHEHIUKYIISIPHON K MJIIOCKOCTH.
B3anmno oOpaTHbIe QYHKIHH.

PaccrostHue oT TOYKH 10 MIIOCKOCTH.

PaBHOCUIIbHBIE YpaBHEHUSI U HEPABEHCTBA.

Teopema o Tpex neprneHIuKyIsapax.
WppauroHanbHble ypaBHEHUS.

Yrois Mexay NpsAMOU U INIOCKOCTBIO.

[Toka3zatenbHas QyHKLHUSA, €€ CBOMCTBA U rpadUK.
JIByrpaHHbBIN yroJ.

[loka3arenpHble ypaBHEHUS.

[Ipu3Hak nepneHauKyIspHOCTU ABYX MJIOCKOCTEH.
IToka3aTenbHbIE HEPABEHCTBA.

[IpsAMOYTOBHBIN AapaJIEICTTUIIEN.

CucreMa nokas3arenbHbIX YPaBHEHUH U HEPABEHCTB.
Papnannas mepa yria.

Jlorapudmsi.

[ToBOpPOT TOUKM BOKPYT Haujia KOOPAUHAT.

CaoiicTBa norapumMos.

Onpenenenue cuHyca, KOCUHYCa U TAHTE€HCA yIJIa.
JlecsiTUUHbBIE U HATYPAJIbHBIE JIOrapru(pMBbI.

3HAaKU CUHYCa, KOCUHYCa U TaHT€HCA.
Jlorapudmuueckast pyHKIHS, ee CBOWCTBA U rpaduK.
3aBUCUMOCTb MEKy CUHYCOM, KOCUHYCOM M TAHT'€HCOM OJHOTO M TOT'O K€ yIJIa.
Jlorapudmudeckue ypaBHEHUS.

Tpuronomerpuyeckue TOXIECTBA.

Jlorapudmuueckre HepaBEHCTRBA.

CuHyC, KOCUHYC ¥ TAaHT'€HC yTJIOB 0L U - O

[Ipenmer crepeoMeTprn. AKCHOMBI CTEPEOMETPHH.
DOpMYyIIBI CIIOKEHHUS.

Hekoropsle crieacTBus U3 akCHUOM.

CuHyc, KOCUHYC ¥ TaHT'€HC JIBOWHOTIO yIJa.
[TapasnenbHble IpsIMBbIE B IPOCTPAHCTBE.

CuHyC, KOCHHYC 1 TAHT'€HC ITOJIOBUHHOTO YTJIa.
[TapaynenbHOCTh TPEX NPSAMBIX.

DopMyJIbl IPUBEICHUS.

[TapamienbHOCTh NPAMOU U IIJIOCKOCTH.

Cymma 1 pa3HoCcTh cuHYycOB. CyMMa U pa3HOCTh KOCUHYCOB.
CkpemuBaromuecs: mpsimble.

YpaBHEHHE COS X = 0.

VYpaBHeHue sin X = o.

OOpaTHble TPUTOHOMETPUYECKHE (PYHKIUU.

VYTI1Bl ¢ COHapaBIEHHBIMU CTOPOHAMHU.
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YpaBHeHue tg X = a.

VYron Mexy NpsiMbIMU.

O6unacTh onpezeneHns U MHOKECTBO 3HAUEHUN TPUTOHOMETPUUECKUX (DYHKIIUH.
[TapasmienbHbIe MITOCKOCTH.

YeTHOCTH, HEYETHOCTD, IEPHOANIYHOCTD TPUTOHOMETPHUECKUX (PYHKIIUH.
CBoliCcTBO NapajuIeabHBIX IUIOCKOCTEM.

CgoiicTBa (DyHKIIMHU y = COS X U €€ Tpaduk.

Terpasap.

CpoiicTBa (QyHKIIMU Y = Sin X U €€ rpaduk.

[Tapannenenunesn.

CpoiicTBa (hyHKIIMU Y = tg X U ee TpaduK.

7.4.2. IlpumepHble SK3aMEHAIIMOHHBIC 3aa4 Ha dK3aMeH/Tud 3adueT
[pakTuyeckue 3aJaHus.

Haiinure 3Hauenne BeipaskeHus a8 (a-4)2 +a9 :all npu a=-2

Haiit 3Hauenue ¢pyakmun:y = 4x-3 + 6x0,5 + 3, nmpu x = 0,25

Beruncnute 3HaueHue qpodu Sa-2b  ecnu 8a-3b=0
3a-b
N3 popmymnsl momaau cekropa S=I1R2a Bripaszure paguyc R
360
Borauciuts 3V640
3410
Haiinure 3Hauenue Boipaserust 24\6+(N27-v32)2

[IpencraBbTe BoIpakeHue a3 B BHJIE CTEIIEHN C OCHOBAHUEM a.
a-2 aVa

Haiitu: (2x-2 + 3x0,5 - 2) npu x=9
Haiinute 3HaueHue BelpaskeHus a2+4a+4 npu a=-2.
2+a
BekTop a cocTaBiisieT ¢ mOI0KUTENbHBIM HanpaBieHueM ocu OY 120°. Haiitu koopaunaty Y
BEKTOpa a, €CJIM U3BECTHO, YTO | a | =23
Halinure 3HaueHne BolpaxkeHus a2-8a+16 npu a=2.
a-4
Haiinure momanas 4YeThIpexyroibHUKA ¢ BepimuHaMu B Toukax A(-4;-1), B(-1;-1), C(6;3) u D(-
5;3)
[Ipn kakux 3HaYEHMAX X KBAJIPATHBIA TpEXWICH X2— 5X + 6 paBeH HYJII0?
CKOJIBKO CYIIECTBYET CIIOCOOOB paccaiuTh 8 TOCTEH 10 BOCBMHU MECTaM 3a CTOJIOM

Boeruucnauts ckansipHoe npousseaeHue acb, ecnm a=8, b=5u L (a,b)=n

[IponorenniupoBath: logex= 2logca+logeb-1
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[IponorapudmupoBats mo ocHoBauuio a X=a2b:C
Haiinure paccrosinue mexay Toukamu C(-15) u D(4,5)
7

Boruncnuts :Log8 16 + Log27 9
3anuimuTe B BUIe OECKOHEUHOU MEePUOJNIEeCKON ApoOH Yuca:
3ul
7 6
Haiinute 3HaueHue BbIpaKEHUS N7 - N5

V7-N5 7S
Cpasuure : 0, 389999... u 0, 389. ITu 22\7
Boruucnuts : 2,5L0g2,5 10 + 1
Beramcnuts : 52 — Log5 10
Jano: AABC, L A=900, AB = 90cm. Uepes ctopony AC mpoBeieHa IIIOCKOCTH 0, 00pasyromias
¢ iockocTbio AABC yron 300 . Berunciauth paccTosiHue oT BeplinHbl B 10 mockoctu a.

CpaBuuts: 730 u 440

B npsimoyronsHoM TpeyronbHuke ABC yron B- npsimoii, AB=3,CB=4. Haiigure ckanspHoe
npoussenenne CACB.

Boeruuciauts: 642/3 - 41/2 - (80) -3.
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8. JOIIOJIHUTEJIbHOE OBECIIEYEHUME JUCLIUAITIIMHBI

[Ipunoxenne 1. KpaTkuil KOHCIEKT JICKUMOHHBIX 3aHATUN

Jlexuust Ne 32

Tema: Knaccudukanus cinydaitubix coosiTuid. Kiaccuueckoe onpezenenne BeposiTHOCTH.
CBolicTBa BEpOSITHOCTH COOBITHSI, HEITOCPEICTBEHHBIN TIOJICYET BEpOsSTHOCTU. [IprmMepsl.
PesynbraT, ucxox wucnbeiTaHus HaszbiBaeTca coObITUeM. COOBITHSMHU  SBISIOTCS:
BhITIaZieHHe repba miau mudpsl, MONaJ aHue B IETh WIH MPOMAX, MOSBICHUE TOTO WU
MHOTO YHCJIa OYKOB Ha OpOIIEHHON urpambHOM KocTH. i o0o3HaueHHsI COOBITHIA
UCTIONB3YIOTC OombIre OYKBHI TaTHHCKOTO andasura: A, B, C u T.1.

Ecnu mpu Kak0M UCHBITAHUU, TIPU KOTOPOM MPOUCXOAUT COOBITHE A, MPOUCXOAUT U
cobbiTie B, TO roBopsT, uTo A BieueT 3a cobol coOwmiTe B (BxoauT B B, sBisercs
YJaCTHBIM CllydaeM, BapuanToM B) mim B BkitoyaeT coObiTie A, u o603Hagaror A & B.
JIBa COOBITHSI HA3BIBAIOTCS COBMECTUMBIMHU, €CIM TOSBJICHUE OJHOTO W3 HUX HE
UCKJTIOUYAET MOSBIICHUE JPYTrOTO B OJTHOM M TOM K€ UCIIBITAHUU.

2 cOOBITHSI HA3BIBAIOTCS HECOBMECTHUMBIMH, €CJIM MOSIBJIEHUE OJHOTO U3 HUX HMCKITIOYAET
MOSIBJIEHUE IPYrOro B OJAHOM U TOM € UCIIBITAHUU.

HecoBmectumocth 0Gornee 4eMm JABYX COOBITMII B JaHHOM HCIIBITAHMM O3HA4aeT HX
MONapHYI0 HECOBMECTUMOCTb.

JIBa coObITust A 1 B Ha3bIBaloTCA MPOTUBOIMOIOXKHBIMH, €CJIM B JAHHOM HCHIBITAHUU OHU
HECOBMECTUMBI U OJTHO M3 HUX 00s13aTenbHO MpoucxoauT. CoObITHE, TPOTUBOMOIOKHOE
coObITHIO A, 0603HaUa0T A .

CoObiTHE Ha3bIBaETCSA JOCTOBEPHBIM (0003HauyaeM (2), eclii B JJAHHOM HCIBITAHUU OHO
SBJISIETCS €AMHCTBEHHO BO3MOXKHBIM €r0 MCXOJOM, U HEBO3MOXKHBIM, €CJIU B JaHHOM
UCIIBITAHUHA OHO 3aBEJIOMO HE MOXET Mpon30uTH. CoObITHE HA3BIBACTCS HEBO3MOXKHBIM
(o6o3Hauaem J), eciu B pe3yJibTaTe UCIIBITAHUSI OHO BOOOIIE HE MOXKET MPOU30UTH.
CoObiTE A HAa3bIBACTCS CIY4alHBIM, €CIIM OHO OOBEKTHUBHO MOXET HACTYNHTh WM HE
HACTYNUTh B JAHHOM UCIIBITAHUU.

Anrebpa coOBITHIA.

Cymmoii coosiTuiit A u B HaseiBaetcst coObiTue C = A + B, cocrosiiiee B HaCTyMJICHUH T10
KpaliHel Mepe ogHOoro u3 coobITHi A niu B.

AHAJIOTUYHO CYMMOW KOHEYHOTO uncia cooertuii Al, A2, ..., Ak Ha3piBaeTcs coObITHE A
= AI+A2 + ... + Ak, cocrosiiee B HaCTYIJICHUH XOTs ObI OJTHOTO M3 coObITHH Al, (1 =1,
- K).

U3 onpenenenus cnexyet, uto A + B = B + A. CnpaBennuBo TakXe U COUETaTEIIbHOE
cBoiicTBO. OqHako A + A = A (a He 2A).

[IpousBenenneM coobiTHii A 1 B Ha3weiBaeTcs coobiTue C = AB, cocrosiiee B TOM, 4TO B
pe3ynbTare UCIBITAHUS POU3OILIN U cOObITHE A, 1 coObITHE B.

AHAJOTUYHO TPOU3BEJCHHEM KOHEUHOro uucia coOwbrtuii Al, A2, ..., Ak Ha3bIBaeTcs
coobiTie A = A1A2...Ak, cocTosiimiee B TOM, YTO B pe3yJIbTaTe UCIBITAHUS MPOU3OILIH
BCE€ YKa3aHHbIE COOBITHS.

N3 onpenenenus HemocpencTBeHHO cieayer, uto AB = BA. CnpaBeminBbel Takxke
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBl. OnHaKo AA = A (a He A2).

['oBOPAT, 4YTO COBOKYITHOCTh COOBITUI 00pa3yeT MOJHYIO TPYIY COOBITUH NIl TaHHOTO
UCIIBITAHUS, €CITU €r0 PE3YyIbTaTOM 0053aTEILHO CTAHOBUTCS XOTs ObI OJTHO U3 HUX.
PaccmoTpuM monHYIO Tpymnmy MOMapHO HECOBMECTUMBIX coObitmii Al, A2, ..., An,
CBSI3aHHYI0O C HEKOTOphIM HCHbITaHHeM. [IpeamonoxuM, 4YTO B OTOM HCHBITAHUHU
OCYIIECTBIICHHE KaXKI0TO U3 coObITHil Al, (1= 1, 2, ..., k) paBHOBO3MOXXHO, T. €. YCJIOBUS
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UCIBITAHUSI HE CO3/Aal0T NPEUMYIIECTB B MOSIBICHHM KaKOro-iubo cOOBITHS mepen
JPYTMMH BO3MOYKHBIMH.

CobbiTust Al, A2, ..., An, oOpa3yromue NOJHYIO TPYIIy MONapHO HECOBMECTUMBIX U
PaBHOBO3MOKHBIX COOBITHI, Ha3bIBAIOT 3JIEMEHTAPHBIMU COOBITHAMHU (®).

CoObiTe A Ha3biBaeTcs OJaronpusTCTBYIONIMM cOoObITHIO B, ecnu HacTymieHue
coObITUSI A BIIeUeT 3a cO00W HACTyIUIEHHE cOObITUS B.

Krnaccuueckoe onpenenenne BeposaTHocTH. BeposaTHocThio P(A) coObiTHsi A Ha3bIBaeTCs
OTHOIIEHHE M/N YUCIIA JIEMEHTAPHBIX COOBITHH, OIaroNpHUITCTBYIOMIMX COOBITHIO A, K
YICITy BCEX JIEMEHTapHbIX COOBITUH, T.€.

P(A) =m/n.

CBoiicTBa BEpOSATHOCTH COOBITHS:

1. BepodTHOCTh HOCTOBEPHOrO coOObITHS paBHa 1. JleCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO JIOJDKHBI OJaronpHsATCTBOBATH BCE N 3JIEMEHTAPHBIX COOBITHH, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n= 1.

2. BeposTHOCT, HEBO3MOXKHOTO coObITHs paBHa (0. B camom nene, HEBO3MOXHOMY
COOBITHIO HE MOXKET OJIarOmpUsITCTBOBATh HU OJTHO U3 DJIEMEHTAPHBIX COOBITHH, T.€. M =
0, otkyna: P(@) =m/n=0/n=0.

3. BeposiTHOCTB CilydaifHOro COOBITHS €CTh MOJI0KUTEIBHOE YHCIIO0, 3aKII0YEHHOE MEXKIY
HyJIeM U eauHuueil. JledcTBUTENbHO, Clay4ailHOMY COOBITHIO OJaronpuUsTCTBYET JIMIIb
4yacTh U3 OOILEro yucia 3jeMeHTapHbIX coOblTuil. [loaTomy B 3ToM ciyyae O0<m<n u,
3HauuT, 0<m/n<l. CnenoBatenbHo, O0<P(A)<l. T.o., BEpoSATHOCTb JOOOT0 COOBITHS
yIIOBIIETBOpsieT JBOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpenenaeHuss BEPOSTHOCTH CIEAYET, 4YTO DJIEMEHTapHbIe COOBITHUS
ABIISIIOTCS PABHOBEPOSITHBIMH, T. €. 00J1a/1al0T OJJHOU U TOH K€ BEPOSTHOCTHIO.

CoObITHSA, BEPOSITHOCTH KOTOPBIX OYE€Hb Majibl (OJIM3KU K HYNIO) WJIM OYEHb BEJIMKH
(6M3KM K €IMHUIE), Ha3bIBAIOTCS COOTBETCTBEHHO IMPAKTUYECKH HEBO3MOXHBIMH WIIN
IPAaKTUYECKHU IOCTOBEPHBIMU COOBITUSMHU.

CraTucTudeckoe OIpeae/iEHUE BEPOSITHOCTU COOBITHS M YCJIOBUS €r0 NPUMEHHMOCTH.
[Ipumep.

CTaTUCTHYECKOM BEpPOSTHOCTbIO COOBITHS A Ha3bIBA€TCA OTHOCHUTEIbHAs YacToTa

(‘-IaCTOCTB) ITOSIBJICHHUS DTOI'0 COOBITHS B N IIPOU3BCACHHLIX MCIIBITAHUAX, T.C.
f— nr

RO~

,
Ine P(A)- crarucruueckas Bep-Tb coObITHS A; W(A) - OTHOCHTENbHAs YACTOTA
(4acTtocThb) COOBITUSL A; M - YHCIIO UCTIBITAHUHM, B KOTOPBIX MOSBUJIOCH COOBITHE A; n -
o0111ee YMCI0 UCTIBITAHHUH.

B ornumume or «matematuueckoi» BepositHoctu P(A), paccmarpuBaemoil B

KJIACCHYECKOM ONpejie]IeHuH, cTatuctudeckas Bep-tb (A gpnsercs xapakTepucTUKoOi
OMBITHOM, 3KcriepuMeHTanbHol. Eciiu P(A) ecTh momst cimydaeB, OaaronpusTCTBYIOIIUX
COOBITHIO A, KOTOpasi ONPEACIISICTCS HEMOCPEACTBEHHO, 0€3 KaKMX-TH00 MCIBITAHUN, TO

P(A) ectp nons Tex DakTUUECKU NMPOU3BEIEHHBIX UCTIBITAHUH, B KOTOPBIX COOBbITHE A
HOSIBUJIOCK.

CraTucTuueckoe OIpe/esieHue BEep-TH, KaK W IMOHSATUS U METO/Abl TEOpUU BEPO-TEH B
[EJIOM, IPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEONpPEACICHHBIM HUCXOJIOM, KOTOPBIE B
KUTEHUCKON TPAKTUKE CUYUTAIOTCS CIIyYallHbIMHM, a TOJIBKO K TEM M3 HHUX, KOTOpBIE
00JTaaroT ONpeIeIeHHBIMHA CBOMCTBAMH.

1) PaccmarpuBaembie coOBbITHS 1.0. MCXOAAMH TOJBKO TEX HCIBITAaHUM, KOTOpbIe M.O.
BOCIIPOM3BECHBI HEOTPAHUUEHHOE YMCIIO Pa3 MPU OJTHOM U TOM K€ KOMILJIEKCE YCIOBUM.
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2) CoOpbITHs TOHKHBI 00J1a1aTh TaK HA3BIBAEMON CTATUCTUYECKOW YCTOMUHUBOCTHIO, WUITH
YCTOMUMUBOCTbIO OTHOCUTEIBHBIX YAaCTOT. OTO O3HAYAET, YTO B PA3JIMUHBIX CEPUSIX
WCTIBITAHUM OTHOCHUTEJIbHAS YacTOTa (YaCTOCTh) COOBITHS M3MEHSETCS HE3HAUYUTEIbHO
(Tem MeHbIle, yeM OOJIbIIE YHCIO HCTIBITAHUMN), KOJIEOISICh OKOJIO MOCTOSIHHOTO YHCIA.
Oka3zanoch, YTO 3TUM IIOCTOSTHHBIM YHCJIOM SIBJIETCSI BEPOATHOCTH COOBITHUs. DakT
IpUOIMKEHHUS] OTHOCUTEIHHONW YacTOThI, WJIM YaCTOCTH, COOBITUS K €ro Bep-TH MpHU [
YHUCla WCTBITAHUM, CBOASIIMXCSA K CXEME CIIy4aeB, MOATBEPKIAETCS MHOTOUHUCICHHBIMU
MAaCCOBBIMHM  JKCIIEPUMEHTAMH, [POBOJUMBIMU  pPA3HBIMU JIUIIAMH CO BPEMEH
BO3HUKHOBEHMS TEOPUU BEP-TEH.

3) Uucno ucnbiTaHWi, B PE3yJbTaTe KOTOPHIX MOSIBISETCA COOBITHE A, TOKHO OBITh
JIOCTaTOYHO BEIUKO, MO0 TOJIBKO B 3TOM CJIy4ae MOKHO CUHTATh BEP-Th cOOBITHS P(A)
NpUOIMKEHHO PaBHOM €€ OTHOCHUTEIbHOHM dacTtoTe. Pe3toMupys, MOXKHO cKa3aTb, 4TO
TEOpHs Bep-TeH M3y4yaeT JIMIIb TaKue COOBITUS, B OTHOIICHUH KOTOPBIX UMEET CMBICIT HE
TOJIbKO YTBEpXKIeHHWE 00 HuX CIy4yaWHOCTH, HO W BO3MOXHA OOBEKTHBHAs OIICHKA
OTHOCUTEJIbHOW YacTOThl WX NOSBICHHUA. Tak, YTBEPKICHHE, YTO IPU BBINOJHECHUU
OTpEICNIEHHOTO KOMIUIEKCa YCIOBUI S BEPOATHOCTh COOBITHUSI = P, O3HAYACT HE TOJIBKO
CIIy4allHOCTh COOBITUSI A, HO M OINPEJEICHHYIO, JIOCTATOYHO OJU3KYI0 K P, JOJIO
NOSIBJICHU CcOOBbITHST A mpu OOJIBIIOM YHCIIe HCIBITAHUN; a 3HAYUT, BBIPAKACT
OTIPE/ICIICHHYI0 OOBEKTHBHYIO (XOTS W CBOCOOPA3HYI0) CBSI3b MEXKIAY KOMILICKCOM
yclIoBUHM S U cOObITHEM A (HE 3aBUCSIIYIO OT CYOBEKTHUBHBIX CYKJICHUN O HATUYUH ITON
CBSI3U TOTO WJIM MHOTO juia). M maxke mpocTo cyiiecTBOBaHHWE BEPOSTHOCTH p (Koraa
CaMO 3HA4Y€HUE P HEHU3BECTHO) COXPAHSET KAYECTBEHHO CYTh 3TOr0 YTBEPXKICHMUS,
BBIJICJICHHYIO KYPCHBOM.

Jlerko nmpoBepuTh, YTO CBOMCTBA BEP-TH, BHITEKAIOIINE U3 KJIACCHYECKOIO OIPEIAECICHHUS,
COXPaHSIOTCS U IPU CTATUCTUYECKOM ONPENEIICHUH BEPOATHOCTH.

3ameuanue: 1) CraTucTudeckas Bep-b MOXKET OBITh HaliZIeHAa TOJBKO IOCIE TPOBEIACHUS
OTIBITOB, a JJI KJIACCUYECKON BEPOSTHOCTH OMBITHI HE HY)XHBI. 2) CTaTUCTHYECKask BEP-Th
MOJIy4aeTCsl Pa3fIMYHON JJisi pa3HbIX CEpUil OIBITOB, OJHAKO MPHU JOCTATOYHO OOJIBIIOM
KOJIMYECTBE OMBITOB MPAKTUYECKH JTOCTOBEPHO, UTO CTATHUCTUUYECKAsl BEP-Th OyJIET CKOJb
YTOJHO Majo OTJIMYATCS OT KJIACCHYECKOU BEP-TH (YCTOMYMBOCTH CTATUCTUUYECKOM BEp-
TH).
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TECT.

1 | B mapke nocaxxeno 100 nepeBbeB: Oepes u 1160
kieHoB. bepessl cocraBmsior 30% oT Beex 2|70
nepeBbeB. CKOJIBKO KIEHOB B Iapke? 3180
4 | npyroii oTBeT
2 Ckonbko kBaapaTHbeIX MeTpoB B 10% ot 1 ra? 1| 1000 m2
2 | 100 M2
3| 10m2
4 | npyroii oTBET
3 | YopoctuTh BEIpaKeHHE: 1| 2(x-2)
20+4 2 | 2/(x-2)
54 3 [ 2+(x-2)
4 | npyroii oTBET
4 Haiinure cpennee apudmernyeckoe yucen: 18,44
7,82; 8,24, 9,26. 21842
38
4 | npyroii oTBET
5 | Boluncaure: 1| 2828
1 1 1 s
2:22.24.28 2| s
3|2
4 | npyroii oTBeT
6 | Haiinure X U3 mpomopuuu: 1 ]91/210
~ 7 2 [ 90/210
1,3.7=0,50.€ 3 192/210
4 | npyroii oTBET
7 | PemnuTte HEpaBEHCTBO: 114.2
x+3(1,5x-2)>x-3 3
2 | x>3
3| x>2
4 | npyroii oTBET
8 Pemmre HepaBeHCTBO: 1| (—;0]U(3;+x)
6 <0 2 | (—=:0]
3-0 3 | [3+=)
4 | npyroii OTBET
9 | Pemmre HEpaBEeHCTBO: 1|[-1; 1]
6°-1<0 2 (-11)
31| (-1;1]
4 | npyroii oTBET
10 | PemmuTe ypaBHEHHUE: 1 | x=0, x=4
46-6°=0 2 | x=0
3 | x=4
4 | npyroit oTBeT
11 | Pemute ypaBHEHHE: 1| x=15 x=9
) 2 | x=-15
37471 3 [ x=-9
4 | mpyroii oTBET
12 | PemnTe ypaBHEHHE: 1 | x=6
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6+3=3 2 | x=-6
3 | x=3
4 | npyroii oTBET
13 | Haiitu obnacTs onpeaeneHus GyHKIUU: 1 | x<6
.1 2 | x>6
R - 3 [x>0
4 | npyroi oTBeT
14 | YkaxkuTe npu KaKux 3HAYCHUSIX X QyHKIHS 1 (—o0; _\/5) U (\/z : +00)
0=—0"+2 NPUHUMAET OTPHIATEIHHBIE 2 | (—2:42)
3HAYEHUS 3 a 2 2)
4 | npyroi oTBeT
15 | HaiiguTe mAThIA 4iIeH reoMeTPUIEeCKOM 11
1 16
a=1 973 2|1
HPOTPECCHH, €CITH " 15
3] 1
18
4 | npyroit oTBeT
16 | Haiimure xoopauHaThl cepeaunsl otpeska MN, | 1 | (2; 3)
ecmu M (1; 2); N (3; 4) 2 | (0;0)
31(1;1)
4 | npyroii oTBET
17 | Haiigute paanyc OKpy>KHOCTH, OTIMCAHHOM 1| 365
OKOJIO MPSIMOYTOJIEHOT'O TPEYroJbHHUKA C T
katetamu 13 cMm u 14 cm ™
2 | 15¢cm
3 | l6cm
4 | nmpyroii oTBET
18 | Haiigute cTropoHy KBajapaTa, paBHOBEIUKOTO 1|12 oM
MPSIMOYTOJIBHUKY CO CTOPOHaMH 3 ¢M U 4 cM
2118 oy
3| Jia cM
4 | npyroii oTBeT
19 | Haiimute 1uiomiaap MpaBUIbHOTO TpeyroabHuka | 1 | 9./3
CO CTOPOHOIT 3 cM )
2 | 9cm2
31\3 cm2
4 | npyroii oTBET
20 | Haiinure paanyc OKpy>KHOCTH, €CITH 1| 57/6cm
nenrpansaomy yriy B 190° coorsercrayer ayra | 2 | 6 cm
JUTAHON 27 cm 3|lcm
4 | npyroii oTBET

Bapuant Ne 0 -1

No

o/

Coneprkanue 3a1aHust

BapuaHnTb! 0TBETOB

A

5 [B

r I
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3 2
1 (O,75:—j -9 -6 6 5,25 7 0,6
Haiitu 75% ot uncna: 4
(z N 2) 1
2 Vipoctuts \€ @ a-c 0,5 1 0 %) 4
Y BBIYMCIIUTG TIpu a =2, ¢ = 0,5-1
LA
3 0,125 + (—j —4 6 4,75 |2 1 0,25
Boruuciants: 3 -40
Haiitu obnacte onpeneneHust GyHKIINU: X>2 X#2
4
y = lg(9x — 14— x2) <7 X#T7T |X#2 X>2 ot T
5 Pemmth nmokazarensHOE HEPABEHCTBO: w< 2 x> Ix<2 <0 %0
0,5x > 0,25
Pemmute norapudmudeckoe ypaBHEHHE: B _ _ _
6 logx(3x2 + 10) = 2 x=18 | x=5 |[x=5 |x=5
Pemmth TpuroHOMETpHUYECKOE YpaBHEHHE: | X = Tk o P LI =1 Ty
7 iy = ' 6 X=— 6 |x=—+nk 3
sinx=0,5 6 3
Haiitu npousBoiHyt0 GyHKIIUU
X +2
8 = -2 6 2 0 1
x—1
Y BBIYUCIIUTD €€ 3HAYCHHE MPH X = 2
9 214+2x—7 = —16 |x=18 [X71  PXTI8 o8
PelunTh ypaBHEHHE ==X X= X= x=22 |x=28 |*7
B ocHOBaHUU IIPSIMOM IIPU3MBI JIEKUT
10 [|xBanpar. Jluaronanbs OCHOBaHUsI \/ECM, 2\/E 43 12 em3 NE) 3 4J6
JaroHanb OOKOBOM I'paHu 2 CM. cMm3 M2 em3
Haiitn 06beM Mpu3MBI.

Oternl: 1 —A;2-B;3-1,4-A;5-B;6-b;7-B; 8—A;9-]1; 10T

Bapuant Ne 0 — 2

Ne ColensKarie 3a1aHs BapuaHTbl 0OTBETOB
wn | O4P s A b B T i
Haiitu uucno, 80% koToporo cocraBisieT |
4 -
1 g-(2,5—2)2 = 0,2 0,16 0,25 1
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(a+1)’
) Vrpocturs @° +2a+1 . A 2 . o L
G
Y BBIYUCIIUTH TIPH 3
BoeruuciaunTs: 16v9:4v3 -30
3 46 |43 |12 1 0
Haiiti obnacts onpeneneHust GyHKIIUN:
4 y = 4 X#25(x>2 |x#2 |x=#1 Xx#0
5x—10
PemnTh mokaszaTeibHOE HEPABEHCTBO:
5 Sx+1-2-5x > 15 x<2 |x>2 [x>1 |x>0 [x>-1
PemnTe norapudmMuyueckoe ypaBHEHHE:
4-logdx = 16 A= = = = =
6 g 056 |X 64 |x=40 |x=4 x=1
Pemmth TpUroHOMETpHUYECKOE YPaBHCHHE - i
7 th:1 Lt x:7+27t-19(zz+7[.kx:§+2n’~kx:E_H['k
2 3
Haiitn mpowusBoaHyro GyHKIMH Y = SiNX |
8 Y BBIYUCIIUTH €€ 3HAUCHHE TIpH X = T/6 V3 % J 1 0
o) _
x=0
2 X =3
9 PemmTh ypaBHeHHe (x —4xNx-3=0 |x=0 |x=3 |x=4 <=4 X :431
X —
Vv
cottyca paett 900 . Aawerp ocHoBatA Wi |2 :
10 ’ 21 cm3 2 |dnem3 |5
paBeH 2 cM. cm3 3 em3
9 cM3
Haiitn 06bem KoHycCa.
Omeerol: 1 —-I';2-A;3-5;4-B;5-B;6-A;7-B; 8- A;9-1;10-/I;
BapmantT Ne 0 —3
No Conepskatie 3a1amis BapuaHTel oTBeTa
wn | ~O%P g A B C D
5 2
1 > 2; +0.,1-0,25 2,5 0,25 25 6,25
Boruuciauts:
J10-/6
2 \/— Jas -4/0,09 0,01 1 0,5 0,1
YpocTurs: 12445
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o1 0
3 Haiitu uncno, ecinu 92 % ot 3TOr0 4yncia 200 50 20 169,28
coctaBiisieT 184
4 9
c -c
-12 _ —
4 Vipoctuts: c 2 2 0,25 0,25
1 BeIYUCIUTh ipu ¢ =— 0,5
5 2x% +2x—12 2(x3+2) x+5 2(x=2) [ 2x—10
COKpaTHTh APOOb: 3x+9 6 3 12
5 2b—4b> 20 1 ) . b+l |1
BbrancnuTh KOOpIMHATHI TOYKH TIEPECEUSHUS 45
7 |bysKuwmii: (-2;-5) |(1;6) 0) T 1(255)
y=5x+5 u y=-2x-9
8 Pemmth HepaBeHcTBOo: 3 —-5(2x+4)>7-2x [x=>-3 [x<3 x<-03|x £-3
B paBHOOepeHHOI Tpanenuu oCTpbIil yroi paBeH
9 450, 6okoBasi CTOpOHA 4\/5 CM, a BEepXHee 40 cm?2 124 em2 48 cm?2 164 em2
OCHOBaHHe 6 cM.
Haiitn muiomans Tpanenuu.
Onpenenuts, IPOXOAUT U rpaduk QyHKIUU MIPOXOIU He
10 p_Il » IPOXON P YHKN poxom MPOXO/IH |—
y=-0,5%x2 + 2x - 0,5 wuepe3 Touky (4;3,5). |t T
Oteetni: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8§ D; 9 A; 10)C;
Bapuant Ne 0 —4
Ne C Bapuantel oTBeTa
W oJlep>KaHue 3aJaHUS A B C D
1 ( l.3l_ﬁj-2 12 5 05 0,2
Boruucnuts: 4 8 25)5 ’ '
2 Haititu 0,5 % ot uncna 10. 2 0,2 0,05 0,01
3 Haiitu X u3 mpormopruu: 9,6 :11,2=(7,5-x) :0,5|3,5 3 55 6
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[IpencTaBuT B BUJE CTENICHH C OCHOBAHUEM a: 3 3
4 13 > o |a a2
a?-a?-a a a
5 4x _ 4 4(3)6—_)2;. X X 4y
YIpoCTHTS: Xyt x+y TV xwy | x-y x* - y?
6 Haiitu cymmy KOpHE# ypaBHEHMUSL: 5 5 9 9
Bx+3)3-2x)=0 8 8
x—6y=-2
7 2%x—-3yv =5 (87_1) (_8;_1) (—4,1) (411)
Pemmnts cucremy ypaBHEHUI: y=
8 Pemute HepaBencTBo:  3(1 —x)—(2—-x) <2 x<05 [x<-05|x>-05 [x >05
Haiit muiomaab paBHOCTOPOHHETO TPEYT OJIbHUKA,
o 23 W3 opn|16em2 [8em2  [1643
BBICOTA KOTOPOTO paBHA CM. cm2 | 1O M M cm2
2
2h _aS a8 2
10 s= = p9S | h=— g2 |, 2280
Beipazuts h u3 popmynsr: a 2 a a
OtBeThI:
nB; 2)C; 3)A; 4A;, 5D, 6)C, 7)D; 8)C; 9A; 10)B.
Bapuant Ne 0 -5
Ne C Bapuantel oTBera
. OJICpXKaHHUE 3a/IaHUs A B C D
8x* —0,5x 3 J6 J6 1
1 f() =y —5—"— mpn x=> M2 No 5 A
Berauciuts: 13-x 2 2 4 2
, 25 R 4 1
Haiiti 27 % ot umcma 91, 3 12 3 7
3 )I;IaI/ITI/I CyMMY KOpHeH ypaBHeHus: (X +1)2=11- 10 _3 10 3
[IpeacraBuTh B BUJE CTENICHH C OCHOBAHUEM N
33 4 2
1 2n* - nt — ”7 4n6 4n2
_ n
0,527 -n’
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> —6a+9)(4a+12 -

5 (@ —6a+9)@Ea+12) ¢ 22 |22+18) [2a+3) |5
YrpocTurs: 2a—-6 )
Haiitu obnacts onpeneneHust GyHKIINN:

6 _ x-3 Xz-2 |x#3 x>3 T

Nx+2
{4x_6y:26 2-9 |23 |32 @9

7 —2;-3 2;3 —-3; 2 2;-3

PemuTh cHCTEMyY ypaBHEHHIA: Sx+3y =1
x 2x _1 1 _

8 5T R 5% X<6 - X>-2 Xs
Pemnte HEpaBEHCTBO: 2 3 3 x< 6 2

9 [IpsiMOyTOJIBHUK CO CTOpOHaMH 6cmu 8 cm 251 en? |51 em 101 oM S oa?
BITMCAH B OKPY>XKHOCTh. HaliTh AJIMHY OKPYKHOCTH.

2 4r? E 2
4r°R N I A = |4

0 ot T2y, R B
Boipazute T u3 popmysr: T a a

Oteetni: 1) A; 2)B; 3)B; 4)C; 5)A; 6)D; 7)D; 8)C; 9)C; 10)C;
Bapuant Ne 0 —6
Ne C BapuaHnTtsl 0TBETOB
| CoRepKanye ananus A 5 B T il
3

1 0,4:[45—8,6j L ~15  |-015 |1 -1

Haiitu 150 % oT uncna: 15

(l ! J a

2 VipocTHTh b a+b) b 0 %) 2 5 1

1 BeraucIuTh ipu a=0,2 b=10

A .

3 5) "V1e +4-3,9" 10,2 4,5 15 5 1

Boruucnurs:

Haiitu obnacte onpenenenus QyHKINH: Tk
4 1 x>0 X#3 x#0 x#— |Xx=#3nk

_3sin3 3
S1INsXx
5 Pemmth mokazaTebHOE HEPABEHCTBO: <3 >0 <2 w1 >3
33x—3 > 27

Pemmth norapupmMudeckoe ypaBHEHHE:

6 logx(x +12) =2 4 -3 10 -10 1
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Pemuth TpuroHOMeTpruecKoe ypaBHEHHE:

T
7 tg(x ~ gj _ ik 3k Sk |Bnk [0
3
Haiitu npou3BogHy0 GyHKINH:
8 y=(3x-1)(2-3x) -2 1 3 6 9
Y BBIYHCIIMTH €€ 3HaueHune npu x = 0
Jx+3=9-x - _ X =6 x=3 -
9 Pemmts ypaBHEHUE x=6 x=13 =13 =13 |% 0
[Tnomaap 0CeBOro CeUeHHS MPSIMOTO NG} NE)
10 |umamagpa pasHa 12 cm2, BeICOTa 3CM. 12 cm3  |36mem3 |4n cm3 2n3 6“3
cM cM

Haiitn 06beM nuimuHapa.

Oteetel: 1 —B;2-1;3-134-1,5-6;6-A; 7-B; 8- ;99— A; 10— A;
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JIMCT
u3MeHeHuit paboueil yueDHOH NporpaMmbl o JAMCIHIUTHHE
11/1.01 MaremaTHka: anrefpa, Hagaina MATEMATHYECKOr0 AHANN3A, FEOMETPRA

. JIOnmONHEHHUs H H3MCHCHHS, BHOCHMBIC B paGo4yto MporpaMMy JAHCLHIUTMHEL

OcHOBaHHS BHECCHHA Pasnen PIIJL, B KOTOpBIH ConepxaHue BHOCHMBIX
JIOTIONHEHHH H BHOCATCS H3MEHCHHSA JIOTIONIHEHHH, H3MEHEHHH
H3MEHECHHH
TIpeanoxeHne
pabotonaress
Tlpennoxenue
COCTaBHTENSA MPOrPaMMbl
Tpuobperenne Paznens Ne2 4.5 u Ne5 OOHOB/ICHHS NEPCYHA
UTEPATypPhi, OOHOBICHHE [lepedeHnb OCHOBHOMH H AHTEpaTyphl
nepedHs H COACPKAHHA JIOTIOTHHTENbHOH yueOHO#H
| OBC n 6a3 naHHbIX nuTepaTyphl
| Nat’
CocraBHTeb. NpenoAaBaresib { B. I1. Kanam3uHa
" nognuce

VTBepik/IeH Ha 3aCeaHHH npeaMETHOH (UMKIIOBO#T) KOMHCCHH MaTeMaTH4YECKHX H
eCTECTBEHHOHAYYHbBIX IMCIMILIMH NPOTOKON Ne 1 or «31» aBrycra 20171

//‘/

3am. gupekropa no YP L T.A. Pe3yHEHKO
«31» aprycra 2017c.
Japeayionias ceKTopoM GuONHOTEKH ¢uimana Y J1.T. Coxonosa
: /7 «31» asrycra 2017t
Unxenep — MEKTPOHHUK (nporpaMMHO-MH(OPMALHOHH
obecrnedenue 00pasoBaTeIbHOH MpOrpamMMmsl) / B-CmeranuH
«31» aprycra 2017t
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PELIEH3USA
Ha pabouyro nporpammy no muciuiumrae [1]].01 Martematuka: anreGpa, nayasa
MaTEMAaTHYE€CKOI0 aHaJIu3a, reOMEeTpusl

Pabouas nporpamma no aucuumimee 11J[.01 MatemaTuka anre6pa, Hauana MaTeMaTH4ECKOro
aHanu3a, reometpus Uid oOydarommxcs ¢umana @I'BOY BO «KyGaHckuit rocynapcTBeHHBIH
YHHBEPCUTET» B T. I'€lI€HIDKHKE COCTaBIe€HA B COOTBETCTBHH TpeGoBammsmu DeaepanbHOro
rOCy/IapCTBEHHOT0 00pa3oBaTeqbHOro cranmapra. IIporpamma paccumrana Ha 350 dyacoB
MaKCHMaJIbHOM y4eOHOH Harpy3Ku IpH 00s3aTeIbHOM ayIuTOPHOM yaeOHol Harpyske 234 yaca
¥ CaMOCTOSTEIILHOM BHEAyJAUTOPHOH pabore 116 4acoB B COOTBETCTBUH C TPeOOBAHMAMHU
yaebHoro miana 1o cnenuansHocTr 09.02.03 [IporpaMmupoBanie B KOMIIBEOTEPHBIX CHCTEMAX)»

Pabouas mporpamMma INpeanojaraeT pacupelelieHHe TeM W H3yueHHe MaTepuana Mo
paszzienaM: OCHOBHBIE IIOHSATHS M METOAbl MaTeMaTHYeCKOrO aHalu3a, YHCIEHHBIE METOJIbI
pelleHUs MPUKIAIHEIX 3a1a4, J]IEMEHTBI MaTEMaTHUECKOM CTATHCTHKH, T€OMETPHSL.

Bee pasnensl paboueii mporpaMMbl HampaBiIeHbI Ha (OPMUPOBAHKE 3HAHUN M YMEHUH, B
IOJIHOM MEpe OTBEYarOT TpeOOBaHHSIM K pe3ylbTaTaM OCBOCHHS Y4eOHOM IUCIUIIMHBI B
coorBerctBrH ¢ PI'OC CIIO. Kaxipli paszgen mporpamMMbl pacKpbIBaeT paccMaTpHBAEMBIE
BOIPOCEI B JIOTHYECKOH IOCIIEIOBATENBHOCTH, OIPEAEIIeMOH 3aKOHOMEPHOCTAMU  OO0YUEeHHSI
CTYIEHTOB.

JUist 3aKperieHys TeOPETHIECKUX 3HAaHUH, ()OPMUPOBAHUS YMEHHM M HABBIKOB CTYJIEHTOB
IPENyCMATPUBAIOTCS IIPAKTUYECKUE 3aHATHS B 00beMe 116 vacoB. KonmuecTBo mpakTHYECKUX 1
1abopaTOpHBIX PabOT COOTBETCTBYET TPEOOBAHUAM YI€OHOIO IIJIAHA.

KoHTposb U OIEHKa pe3yabTaTOB OCBOCHHS Y4eOHON MUCHMIUIMHBI OCYINECTBIISIOTCS B
bopme dK3ameHa.

PazpaGorannsie GOPMBI M METOJBI IO3BOJISIOT B MOJHON Mepe OCYIIECTBIIATH KOHTPOIb
OLICHKY pe3yJbTaToB 00y4eHUs (OCBOCHHBIX YMEHHH, YCBOCHHBIX 3HAHUIA).

Ilepeuenp pEKOMEHIYEMBIX Y4eOHBIX W3JaHuii, HHTEpHET-pecypcoB, OCHOBHOM
JHUTEPaTyphl BKIIOYAEeT HCTOYHUKH, u3aanubie B 2013-2016 romax.

Jlannas pabGouas mporpamMma MOXeT OBITh PEeKOMEHJOBaHA IS M3YYCHHS IUCIUILIHHEI
I1/1.01. Maremaruka: anreGpa, Ha4yajia MATEMaTHYECKOTO aHAIM3a, TEOMETPHSL.

Penensent (-b1):
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PELIEH3USA
Ha pabouyro nporpammy no mucrummee [11.01 Maremaruka: anre6pa, Hauana
MaTeMaTUYeCKOro aHajiu3a, recOMeTpus

Pa6ouas nmporpamma o aucuumuigge I1J1.01 Maremaruka anreGpa, Ha4yana MaTeMaTHYeCKOro
aHanu3a, reometpus Mg oOygaromuxcs pumara ®T'BOY BO «KybaHckuii rocynapCTBEHHBIA
yHEBepcMTET» B T. [enenjukuke paspaboTaHa Ha ocHoBe TpeGoBanuii denepanbHOTO
rocylapcTBEHHOro obpasoBartenbHoro cramgapra (manee - OI'OC), npexbsBisieMbIX K
CTPYKTYpE, COIEPIKAHUIO U pe3yJbTaTaM ocBoeHHs yueOHoM mucrmmmasl [11.01 Marematuka
anrebpa, Hauala MaTeMaTHYECKOTO aHaIN3a, FeOMETpUs, B COOTBETCTBMU C PexoMeHmauusmu 1o
OpraHM3alliiil [ONy4YeHHs CcpemHero obmero o0pasoBaHHs B Ipefelax OCBOCHHS
06pasoBaTeNbHBIX IPOrPaMM CPEIHEro IpoQecCHOHATBHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero o6pasoBanus ¢ ydéroM TpeboBammii @I'OC mo cHENUATBHOCTH CPEIHEro
npodeccuonansHoro  obpazopanms(mamee  CIIO), 09.02.03  IlporpammupoBaHHEe B
KOMIIBIOTEPHBIX CHCTEMAX YTBEP)XIEHHOTO NpHKa3aM MHHHCTEPCTBa 00pa3oBaHMs U HayKH
Poccuiickoit ®enepannu 0128.07..2014 Ne804, 3aperucTpupoBaH B MHUHHCTEPCTBE FOCTHIMH
. Poccun 21.08.2014 Ne33733.

Pa6ouas mnporpamMma mpeamnojaraeT pacupeleleHHe TeM M H3YUYeHHe Marepuaia IIo
paszienaM: OCHOBHBIE IIOHSTHS M METOIBl MAaTEMaTHYeCKOro aHaju3a, YHMCICHHBIE METOMBI
pelIeHns TIPUKIIATHBIX 3a/1a4, 2JIEMEHTbI MATeMAaTHIECKOH CTATHCTHKH, TEOMETPHS.

Bce paszensl paGoyeil mporpaMMbl HampaBlieHbl Ha (pOpMHUpPOBaHWE 3HAHUN U YMCHUH, B
IOJIHOM Mepe OTBEYaroT TPeOOBaHHAM K pe3yinbTaTaM OCBOEHHs Y4YeOHOH MUCHMIUIMHEI B
coorBerctBur ¢ PI'OC CIIO. Kaxnpii pasmen IporpaMMbl PacKpbIBa€T paccMaTpUBaeMble
BOIIPOCHI B JIOTMYECKOH IIOCIECAOBATEFHOCTH, ONpE/IEeNseMOl 3aKOHOMEPHOCTSAMH  OOydeHHS
CTYZIECHTOB.

JIng 3aKkpeIUieHHs TEOPeTHYeCKHX 3HaHHMH, (OpPMHpOBaHHMS YMEHHH M HaBBIKOB
TIpe/TyCMaTPUBAIOTCS IPAKTHIECKHE 3aHATHS B 00beMe 116 dacos. KonmuyecTBo MpakTHIECKHX U
1a60paTOpHbIX paboT COOTBETCTBYET TPeGOBaHUAM YYEOHOrO ILIaHA.

KOHTpoOnmb ¥ OIEHKa Pe3yJIbTaTOB OCBOCHHS YYeOHON IUCIHUILUIMHBEI OCYHIECTBIAIOTCS B
bopme dK3aMeHa.

Paspa6orannsie GOPMBI X METOBI IIO3BOJISIOT B IIOJHOM MEpe OCYIIECTBIIATE KOHTPOIb U
OLICHKY Pe3yNbTaToB 00yyeHus (OCBOCHHBIX yMEHHH, YCBOCHHBIX 3HAHMIA).

[lepeyeHbh pEKOMEHIYyeMOW OCHOBHOM ¥ JONOJIHHUTECIBPHOM JIMTEPaTyphl BKIIOYACT
o6LIeOCTYIHBIE HMCTOYHMKH, W3JAaHHBIE B IOCHeIHEe BpeMs (He INO3[HEE 5  JeT).
Ilepeuncientble HTEpHET-PECYPCHI aKTyaJIBHbBI ¥ IOCTOBEPHBIL.

JlanHast paGodast IPOTpaMMa MOXKET GBITh PEKOMEHI0BAHA JUTsl CIIOJb30BaHMs B YICOHOM
TpoIecce TIpH MoAroToske no cnemuansaoctd 09.02.03 IIporpaMMHpOBaHHE B KOMIIBIOTEPHBIX
cucTeMax.

PenenseHr (-b1):
Xyx Jlapuca BraguMupoBHa, MpENoJaBaTelib BBICIICH KaTCrOpHH ®I'60Y BO
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