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1.ITACIIOPT ITPOTPAMMBI YUEBHOM JUCLIUTIJINHBI
I11.01 MaTtemartuka: anredpa, Hayajla MAaTEMaTHYECKOI0 aHAJIN3a, T€OMETPHS

1.1. O6s1acTh npuMeHeHUs1 Y4eOHOM MPOrpaMMbl

Pabouas mnporpamma yueOHOW nucuumiMHel Matematuka: — anreOpa, Hauasia
MaTeMaTH4YEeCKOr0 aHalln3a, TEOMETPUS SBJIIETCS YaCThbI0 OCHOBHOM MpodeccnoHaIbHOM
o0Opa3oBaTeIbHOM NPOrpaMMOM B COOTBETCTBUU ¢ DeepaibHbIM T'OCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM ~ CTaHIAPTOM cpeaHero (mojsHOro) oOmero oOpa3oBaHus U
@denepanbHBIM TOCYJAPCTBEHHBIM 0Opa3oBaTesbHbIM cTanpaptoM (naitee PI'OC) mo
CIEMAIBHOCTA CcpenHero mnpodeccuoHanbHoro ooOpaszoBanusi (manee CIIO) nmns
crnennanbHocTr 09.02.03 [IporpamMmMupoBaHre B KOMITBIOTEPHBIX CHCTEMAX.

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

VYyeOnas mucruruinHa «MaremaTuka: aiaredpa W Hadajla MaTeMaTH4eCcKOoro
aHaju3a; TEOMETpHUs» H3ydaeTcs B oO0IIeoOpa3oBaTeIbHOM IIMKIE, Ha 0a3e OCHOBHOTO
o0rmiero o0pa3oBaHuUA.

JI7st OCBOCHUSI TUCIUIUIMHBI CTYACHTHI UCTIONB3YIOT 3HAHUS, YMEHUS U HAaBBIKH,
chopMHIpOBaHHBIE HA ATArle OCBOCHUS MPOTPAMMEI 10 MATEMAaTHKE OCHOBHOM IIIKOJIBI.

M3ydenne JUCHMILTUHBI TPEABAPSET CICAYIONINE JUCHUIUIMHBL: «DJIEMCHTHI
BBICIIICH MaTeMaTukn», «JluckpeTHas MaTeMaTHKa.

1.3. Heau 1 32724 TUCHUNIMHBI — TPEOOBAHMS K Pe3yJbTaTaM OCBOCHHS
AUCHUILTUHBI

Conepxanue mporpaMmbl «MaremaTuka: anreOpa W Havajga MaTeMaTHYECKOTO
aHaJM3a; TEOMETPHUS» HAIIPABIICHO HA IOCTHKEHUE CIEIYIONINX IEIEeH:
- (opMupOBaHHE MpPEICTABICHUNH O MaTeMaTUKE KaK YHHMBEPCaJbHOM S3bIKE HAyKH,
CpeICTBE MOJICIMPOBAHHMS ABJICHUI U MTPOIIECCOB, 00 UIESIX U METOAAX MAaTEMAaTUKU;
- pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  MPOCTPAHCTBEHHOTO  BOOOpaKEHWSI,
AITOPUTMUYCCKON KYJIbTYpPhI, KPUTUYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIUMOM IS
Oynymielt mpodeCCHOHAIILHON NeATeNbHOCTH, MJI MPOJOJDKEHUS OO0pa3oBaHUS U
caMo00pa3oBaHMs;
-  OBJQJCHWEC MAaTEeMATHUYECKUMH 3HAHUSAMH W YMEHUSMH, HEOOXOJMMBIMUA B
MOBCEJHEBHOW KU3HU, JJII U3YUYCHHS] CMEXKHBIX €CTECTBEHHO-HAyYHBIX AMCIUIUIMH Ha
0a30BOM ypOBHE U JUCHUIUIMH TPOPECCHOHANBHOTO MK, MJIs MOJTyYeHUS
o0Opa3oBaHus B 00JIACTAX, HE TPEOYIOMIMX YIITyOJeHHON MaTeMaTHUeCKOM MMOATOTOBKY;
- BOCIIUTaHHUE CPEACTBAMH MATEMATHKH KYJIbTYpPbHl JUYHOCTH, ITIOHUMAHHUS 3HAYUMOCTH
MaTeMaTUKH Ji1 HAyYHO-TEXHHUYECKOTO IMporpecca, OTHOIIEHUS K MaTeMaTHKEe KakK K
4acTH OOIIeYeIOBEUECKOH KYJIbTYphl uepe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS
MaTEMaTHKH, SBOIIOIIMECH MaTEeMaTUUCCKUX UICH.

OcBoenue coaepxaHusi yueOHOM mucuuIUiMHbBL «Marematuka: anredpa, Havasa
MaTeMaTHYEeCKOr0 aHajm3a, TeOMETpHs» 00ecrneunBaeT TOCTHIKEHHE CTyJACHTaMU
CJIEYIOLINX PE3YyIbTaTOB:

JIUYHOCMHBIX

- YyBCTBO TOPJIOCTH U YBAXXKEHUSI K UCTOPUU U JIOCTHIKEHUSM OTECYECTBEHHOW HAYKU;
rpaMOTHOE MOBeJIeHHE B MPOo(ecCHOHATbHONW AEITENTbHOCTH M OBITY MPH OOpaIieHuH ¢
BBIYHCITUTEIBHBIMU MTPUOOPAMH U YCTPONCTBAMU;



- TOTOBHOCTh K TIPOJOJDKEHHIO OOpa3OBaHUS U TIOBBINICHUS KBaTU(HUKAIIMK B
u30paHHON MPOQECCHOHATIBLHOM NIEATETbHOCTY M OOBEKTUBHOE OCO3HAHUE POJIH
MaTeMaTHICCKUX KOMIICTCHIIHIA,

- yYMEHHUE UCIOJIb30BaTh JIOCTH)KCHHMSI COBPEMEHHOM HAayKH IJIs TOBBIIICHUS
COOCTBEHHOI'O HMHTE/UICKTYaJIbHOTO pa3BUTHS B BbIOpaHHOW TpodhecCHOHAIBHON
NESITEIbHOCTH;

- YMEHHUE CaMOCTOSTEIBHO JOOBIBATH HOBBIC JIJIsi Ce€0S 3HAHUS, UCIIONB3Ys JIJIS ATOTO
JOCTYITHBIC UCTOYHUKHN HH(POPMAITUH;

- YMEHHE BBICTPAUBATh KOHCTPYKTUBHbBIC B3aMMOOTHOIIICHUS B KOMaH/IE€ TI0 PELICHUIO
o0uMx 3anay,

- YMEHUE YIPABIATh CBOCH IMO3HABATEIILHOMN JESATEIIbHOCTHIO, TPOBOJUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOT'O HHTEIUIEKTYAIbHOTO PAa3BUTHS,

mMema npeomMemmublx.

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

- HCMOJb30BaHWE OCHOBHBIX HHTEJUIEKTYaJbHBIX ONEpallMii: TOCTAHOBKH 3aJ1ayM,
dbopMyMpoBaHUs  TUIIOTE3, aHaIM3a W  CHUHTE3a, CPaBHEHUS, OOOOIICHWUS,
CUCTEMaTH3allii, BBISBICHUS NPUYMHHO-CICACTBEHHBIX CBS3€H, MOKMCKAa AaHaJIOTOB,
dbopMyIIMpOBaHUS BBIBOJIOB JIJISI M3YYCHHS PA3IMYHBIX CTOPOH H3Y4aeMbIX OOBEKTOB,
SBJICHUM ¥ TIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTaJKUBATHCS B
npodeccruoHabHOM cdepe;

- yYMEHHE TEHEpPHpPOBaTh HACH W ONpPEICISITh CPEACTBA, HEOOXOAMMBIC I WX
peanuzanuu;

- YMEHHE KCIIOJIb30BaTh Pa3IUYHBIC UCTOYHHUKH JIUISI TIOJTyYEHUsT HOBOUM MH(OpMaIii,
OLICHUBATh €€ JOCTOBEPHOCTH;

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

- yMEHHE MYOJMYHO MPEACTABIATh PE3YIbTaThl COOCTBEHHOT'O UCCIIEIOBAHUS, BECTH
JTUCKYCCHH, JOCTYITHO U TAPMOHHYHO COYETas CoJepKaHue W (OPMBI MPEICTABIICMON
uH(pOpMaIInK;

npeoMemHbix:

- c(hopMHUPOBAHHOCTH TPEJCTABICHUN O POJIM M MECT€ MATEMAaTUKH B COBPEMEHHOUN
HAyYHOM KapTHUHE MHpA; MOHUMAHHWE MATeMaTHYeCKOro Si3bIKa U HCIIOJIb30BAaHUE €ro B
€CTCCTBEHHOHAYYHBIX 3HAaHHUSIX B (OPMUPOBAHUHU KPyro3opa u (QPyHKIMOHAILHON
IPaMOTHOCTH YeJIOBEKa JUIsl peIIeHHs MPaKTHUECKUX 3a/1ay;

- TMOHWMAaHWE CMBICIA TIOHATHH. WYHCJIO, TepeMeHHas, (QYHKIHWSA, MPOU3BOIHAS,
nepBooOpaszHasi, uHTerpan, rpaduxk QGyHKIUH, Jgorapudm, TPUTOHOMETPUUECKUE
byHKIMH, TOKIACCTBA;

- TIOHMMaHHWE CMbICIIAa MAaTeMAaTUYECKHX B3aMMO3aBUCUMOCTEH: TIOCTOSHHON W
NEPEMEHHON; TPUTOHOMETPUUECKUX (DYHKIIHIA;

- c(OpPMHUPOBAHHOCThH TMPEACTABICHUIA O BKJIAJE POCCUUCKUX U 3aPYOCIKHBIX YUEHBIX,
OKa3aBIIIUX HauOOJbIlIee BIUSHUE HA pa3BUTHE MAaTEeMaTHKHU,;

- 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, coaepxkailytocs B coobmenusx CMU, MHTepHeTe, HAYYHO-TIOMYISPHBIX
CTaThsIX;

- yYMEHHE WCHOJb30BaTh TNPUOOPETEHHbIE 3HAHWSA W YMEHHUS B MPAKTUYECKON
NEATEILHOCTM W NOBCEIHEBHON  JKM3HM  JUI: oOecrmedyeHuss  0€30IacHOCTH
KU3HEJIEATETPHOCTH B TPOIECCE KCIOIb30BAHUS TPAHCIOPTHBIX CPENICTB, OBITOBBIX
AJIEKTPONTPHOOPOB, CPENICTB PATNO- M TEICKOMMYHHUKAIMOHHOW CBSI3U; OLECHKU BIIMSTHHS
Ha OpraHU3M 4YeJIOBEKAa W JIPYrMe OPTraHW3MbI 3arps3HEHUS OKPYKAIOIICH Cpessl;
paIMOHAIILHOTO TMPHUPOIONOIB30BAHMS M OXPaHbl OKPYXKAIOIICH CpeIbl, MOHUMAaHHS
B3aMMOCBSI3M Y4€OHOIO MpeIMeTa ¢ 0OCOOCHHOCTSIMU TIpodeccuid U MpodhecCuoHaIbHON
JESITENIBHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS 10 IAHHOMY YUeOHOMY MIPEIMETY.

MPaKTHYCCKOTO HMCIIOJIb30BAHUSA MATCMATHYCCKUX

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

2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOM JUCIUILINHBI

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 AUCHHUILITHHBI

KosmyecTBo ayIMTOPHBIX | Camocros
Jacos -TeJIbHAsA
HaumeHnoBaHue pa3ienoB U TeM Bcero Teopernuec | IIpakTnuec padora
Koe KHe CTydeHTa
o0yuyeHue 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
Pazpen 6. KOMBUHATOPUKA, CTATUCTHUKA 1 36 14 10 12
TEOPUA BEPOSATHOCTEU
Paznen 7. TEOMETPUA 132 46 42 44
Bcero no qucuunimnHe 350 118 116 116




2.3 TemaTn4yecKkuii JIAH U COAePKaAHMe Y4eOHBIX 3aHATHI

HaumenoBanue Yposensb
PATIETIOB B TeM Conep:xanue yueOHOro MaTepuajia, NpakTudeckue padorTsl, Oo6bem oCBOe-
caMocTosITeIbHasI padoTa 00y4alouXcs. wacos | o
Pazpnen 1. AJITEBPA 16
Tema 1.1. Coaep:xkanue yuedOHOro MaTepuaja 6
JelicTBUTEIbHBIC 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| CBoMiCTBa CTENIEHH C pallMOHATIBHBIM U JEHCTBUTEIIHHBIM 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 cuHyca, KOCHHYCa U TaHT'€HCa yria. 1
Kre (POpMYIEI. TpurosoMerpuueckue ToxaecTBa. POpMyIIbl CI0KEHUS .
2 | CuHyc, KOCHHYC ¥ TaHT'€HC JIBOMHOTO YIJIa ¥ MOJIOBUHHOTO yria. 2 1
DopMysbl IPUBEACHHUS.
IIpakTHYecKHe 3aHATUS 8
1| Cunyc, KOCHHYC ¥ TaHTEHC JIBOMHOTO yTIIa. 2
2 | CuHyc, KOCHHYC ¥ TaHT€HC TIOJIOBUHHOTO yTiia 2
3 | ®opmynsl npuBeaeHus. CymMmma 1 pa3HOCTh CHHYCOB. CymMMa 1 4 23
Pa3HOCTh KOCHHYCOB.
CamocrosiTeJIbHAsA Pa00Ta 00y4AI0IUXCH 4
Pemenne 3amau o teme «TpuroHomerpuueckue GopMyIs»
Tema 2.2. Conep:xanue yueOHOro MaTepuajia 4
Tpuronomerpuuec | 1 \ [Tpocreiimme TPUrOHOMETPUIECKUE YPABHEHHS 4 1.2
KHC ypaBHCHHUA. IIpakTHYyecKHe 3aHATHS 4
1| Pemenne TpUTOHOMETPUYECKHIX YpaBHEHHH 4
CamocTosiTeJIbHASI pa0doTa 00y4arOLIHXCS 4 2,3
Pemenue 3aau no teme « TpuroHoMerpuyeckue ypaBHEHHsD»
Paznen 3. ©YHKINU UX CBOMCTBA U 'PA®UKU 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 3amau mo teme «CreneHHas QyHKIND)
Tema 3.2. Conep:xanue yue0HOro Mmarepuajia 4
ITokazarenbHas 1 ’ [TokazaTenpHast pyHKIHUS, €€ CBOICTBA M rpaduK. 4 1,2
(EINIvES IIpakTHYecKue 3aHATUS 4
1 | Ioka3zarenpHbIe ypaBHeHHs lloka3aTenbHbIC HEPABEHCTRA. 23
CamocTosiTeJIbHasA padoTa 00y4aromuXCs 4 '
Pemenne 3amau no teme «IlokazatenbHas QyHKIUSD)
Tema 3.3. Copaep:xanue y4eO0HOro MaTepuaia 4
Jlorapudmudeckast | 1| Jlorapudmsr. CoiicTBa norapudmos. 2 1,2
GyHKIHS. 2 | Jlorapudmudeckast QyHKIMsI, €€ CBOHCTBA U TpaduK. 2 1
IIpakTHyeckne 3aHATHSA 6
1| Jlorapudmuueckue ypaBHEHUSI. 2
2 | Jlorapudmudeckre HepaBeHCTBA. 4 2,3
CamocrosiTeJbHAsA PadoTa 00y4aI0IUXCH 4
Perrenue 3amau mo teme «JIorapudmudeckas QyHKIUSI»
Tema 3.4. Coaepxxanue y4eOHOr0 MaTepuaa 6
Tpuronomerpuuec | 1 ‘ CBOHCTBa TPUTOHOMETPUIECKUX QYHKIMHA U MX 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 \ Croco0BbI 3ajaHus ¥ CBOMCTBA YHMCIIOBBIX IOCIEI0BATEIHLHOCTER 4 1,2
TH. IIpakTHYecKue 3aHATUS 4
1 | BeruucieHnus wieHOB NocaenoBaTenbHOCTH. [Ipenen
MMOCJIEIOBATEILHOCTH. 2,3
CamocTosiTebHasA padoTa 00yyaloIUXCs 6
Pemenue 3anau no teme «llocienoBarenbHoCTH»
Tema 4.2. Conep:xanue y4e0HOro MaTepuaJia 4
IIponsBogHas mee | 1 \ IIpousBonHas. ['eomeTpudecKril CMBICI IPOU3BOJHOM 4 1,2
TEOMETPUIECKHUI IIpakTHYecKue 3aHATUS
CMBICIL. 1| IlpaBuna auddepenuuponanist. [[pon3BoIHbIE HEKOTOPHIX 4
AIIEMEHTAPHBIX (DYHKIUH. 2,3
CamocTosiTeIbHas paboTa 00yyaouXcs 4
CocraButb Tabnuiy «I[Ipasuia u popmyisl tuddepeHpoBaHus
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 y4eOHOro MaTepuaia 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 Tpanelnm
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 cucteM ypaBHCHHH. 4 '
CamocTosiTeJIbHasA padoTa 00y4aloIUXCs 6
Pemenue 3aaa4 1o teme «YpaBHEHUs U CUCTEMbL YPABHEHUID)
Tema 5.2. Copaepxanue y4e0HOr0 MaTepHaa 4
Hepasencrsa 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| Mertoa 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 BEPOSITHOCTEM 36
Tema 6.1 Conep:xanue yueOHOro MaTepuajia 14
Kombunaropuxka. 1| IlpaBura koMOMHATOPUKH. Pemenne KOMOMHATOPHBIX 3a1ad. 2 1,2
CraTucruka. 2| Pa3menienusi, coueTaHHsl ¥ IEPECTAHOBKH. 2 1,2




Teopus
BEpOATHOCTEN

3| Kmaccudeckoe onpezencHue BEPOSITHOCTH, CBOCTBA
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 BepOSTHOCTEH. BrIaucieHIe BEpOSTHOCTEH.
IIpuknanHele 3anayu.

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

CamocTosiTeJibHAsI pa6oTa 00y4aroLUXCs
Pewenue 3agau no reme «Teopus BepostHocTel. [lpuknaausie
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 IPOCTPAHCTBE.

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 yrom.

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. [lupamunay.

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

[IpssmoyronpHas cucteMa KOOPAWHAT B MPOCTPAHCTBE.

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 mexny Bekropamu. CKaJsipHOE [TPOHU3BEICHUE BEKTOPOB.
BrrurcineHue yrioB MEx Iy IpSMBIMA U IDIOCKOCTIMHU

CamocTosiTesibHAs1 padoTa 00y4aroLuXxcs
Cocrtasnenue riaoccapus 1o reMe «KoopanHaTel 1 BEKTOPHI B
MIPOCTPAHCTBE

2,3

Tema 7.4.
Temna u
MOBEPXHOCTH
BpAaIICHUS

Coaepxxanue yueOHOr0 MaTepuaja

1 | Humuaap

1,2

2 | Konyc. YceuéHHbIH KOHYC

1,2

3 | Cdepa. Ypasuenue chepsl. [Tnontags chepst

1,2

IIpakTHyeckune 3aHATHS

1 | Pemenue 3aJa4 I10 TECMBI «Tena BpalliCHUA»

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 | O6BeM IPSIMOYTOJILHOTO HapajlIeIeuIe/1a 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 00bEMOB TeJl C IOMOIIBIO HHTErpaza 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 Conepxanue pa3ziesioB y4eOHOM TUCIIUTUTMHBI
2.4.1 3aHATHS JEKIIMOHHOTO THIIA

Ne

HaumenoBaHnue
pasaena

Copnep:kanue pasjiena

dopma
TEeKYILero
KOHTpPOJIs

Pa3zgen. AJITEGPA

BBenenue. MaremaTuka B Hayke, TEXHUKE, SKOHOMUKE,
WHQOPMAIMOHHBIX ~ TEXHOJIOTHSIX M IIPaKTHYECKOH
JesrenbHOCTH. llenmu M 3amauM M3ydeHUs MaTeMaTHKU
npu ocBoernn mnpodeccuit CIIO u cmenmampHOCTEH
CIIO.

Lensle u pauvoHaibHble uyucna. JlelcTBUTENbHBIE
qycra.

Kophu, crenenn u sorapudmbl. KopHu HaTypanbHON
CTENICHM W3 4YHMciIa W ux cBoicrBa. CremeHum c
palMOHAIBHBIMH TIOKa3aTeNIAMHU, UX cBoMcTBa. CreneHu
C  [elCTBUTENBbHBIMH  TOKa3aTtemsiMu.  Jlorapudm.
Jlorapupm  umcma.  OcHOBHOe  JorapupMHIECKOe
TOXJeCTBO. JlecATHUHBIE M HATypalbHBIC JOTapH(pMBEIL.
[TpaBuina peiicteuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHMIO.

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

Y, P,KP

Pazgen. OCHOBBI
TPUT OHOMETPUU

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

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIecTBa. DopMyITBI
npuseneHns. PopMyisl ciaoxeHus. PopMyIIbl YABOCHHSL.
IIpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUECKUX
BEIpakeHu# [IpeoOpa3zoBanne CyMMBI
TPUTOHOMETPUYECKHX (DYHKIUI B IPON3BEACHHE U
MIPOU3BEICHUS B CYyMMY. TpUTOHOMETpHUYECKHE
ypaBHeHHMsI 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
3Ha4YeHnH; rpaduk (yHKOHHA, TOCTpoeHHE TpaduKoB
GyHKUMH,  3aJaHHBIX ~ Pa3IMYHBIMH  crioco0amu.
CaoticTBa (pyHKIHH.

MOHOTOHHOCTB, YETHOCTb, HEUYEeTHOCTb,
OTpPaHUYCHHOCTb, MEePHOANYHOCTb. [TpomexyTku
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
¢ynkius (kommosunwst). [loHsATHE O HENPEpPHIBHOCTH
¢ynxunn. O6parubie GpyHkur. O0NacTh ONpeaeneHus u
obmacte 3HaueHWt oOpaTtHON ¢QyHkumu. [padux
obpatHoii  ¢yHkumu. CreneHHble, IOKa3aTeNbHbIC,
nmorapu(MUYECKHe W TPUTOHOMETpPHUYECKHE (QYHKITUH.
OO6parHble TPUTOHOMETPUYECKHE GbyHKIMH
Onpenencuuss (GyHKIMA, WX CBOWCTBA W TIpaduKH.
[IpeobpazoBanus rTpaduros. IlapamiensHBIN mepeHoC,
CUMMETpHsI ~ OTHOCHUTEIBHO OCed  KOOpAMHAT U
CHMMETpPHsI ~ OTHOCHTENBHO  Ha4ajda  KOOPIWHAT,
CUMMETPHsI OTHOCUTEIIBHO NPSMOM Y = X, pacTsDKeHHE U
CXaTHe BJI0JIb OCEMl KOOpIMHAT.

Pazmen. HAUAJIA

ITocimenoBarensHocT. CriocoOBI 3aaHWsT W CBOMCTBA

Y, KP
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MATEMATHUYECKOI
O AHAJIM3A

YHCIOBBIX NocnenoBaTensHocTeil. TlonsiTe 0 mpenene
MOCIIEN0BATEIbHOCTH. CymecTBoBaHHE npezaena
MOHOTOHHOM  OTPaHHMYEHHOM  MOCJIEIOBATEIBHOCTH.
CymMupOBaHHE TIOcieoBaTelbHOCTEH. beckoHeuHO
yOBIBaromasl reoMeTpUIEcKasl IPOTPECCH U €€ CyMMa.
[MpousBoanas. Ilonsarue o mpomsBojHO# (yHKIMH, ee
FCOMETPHYCCKUI W (U3UYECKUH CMBICIL YpaBHEHHE
KacarenbHOH K Tpaduky ¢yHkumuu. [IpoumsBomHble
CYMMBI, pa3HoCTH, MIPON3BEACHUS, YacTHBIE.
[Tpou3BosHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKIUH.
[TpumeHeHne POU3BOIHON K HCCIIEIOBAHUIO (DYyHKLUH 1
moctpoeHnio  rpaduxoB.  IIpomsBomHble  00paTHOM
¢yHKIMM M KoMHo3uimH  QyHKOuH.  [Ipumeps
UCTIONB30BAHUSA  IMPOU3BOJHOW AN HAXOXKICHUS
HAWIYYIlIero pellieHys B MPHUKIAAHBIX 3ajadax. Bropas
MPOM3BOJIHAS, €€ TeOMETpUUecCKHid u  (U3UUeCcKuit
cmbicn.  HaxoxkneHume  ckopocTw Ui Ipolecca,
3aJJaHHOTO POPMYJIOH U rpadukoMm.

[TepBooOpaznas u HUHTErpal. [Ipumenenue
ONPEAETICHHOr0 HHTErpaia Jyuld HAXOXACHUS IUIOIaIu
KpuBoJiMHEeWHOM  Tpameuun. Dopmyna HerotoHa—
Jleii6uuna. [Ipumeps! npuMeHEHNs MHTETpasla B (U3HKE
U TEOMETPHH.

Paznen. YPABHEHU A
N HEPABEHCTBA

YpaBHEHMsI U CUCTEMBbl YpaBHEHUW. PalloHaibHBIE,
HppaloHaIbHbIE, MOKa3aTeIbHbIE u
TPUTOHOMETPUUECKHE ypaBHEHUS u CHCTEMBI.
PaBHOCHIBHOCTE  ypaBHEHUM, HEPaBEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBl HMX pEUICHUs (pa3jioKEHHE Ha
MHOKHUTEIIH, BBEJICHHE HOBBIX HEU3BECTHBIX,
MIOJICTAaHOBKA, Tpaduueckmii meron).  Hepaencrsa.
PaHI/IOHaJ'H)HI)Ie, nppamruoHaJIbHBIC, IIOKAa3aTCIbHLBIC U
TPUTOHOMETPUYECKHE HepaBeHCTBa. OCHOBHBIE NPHEMBI
X perieHus. Meton uHTepBayioB. M300paxkeHue Ha
KOOpPIMHATHOW  IUIOCKOCTM  MHOXKECTBA  PELIECHUH
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, IepecTaHOBOK, coueTaHuil. PemeHue
3agad Ha mnepebop BapuaHToB. PopMmyna OHHOMA
Hprorona. ColicTBa OWHOMHHAIBHBIX KO3()(HUIIMEHTOB.
Tpeyronpuuk Ilackains.

OneMeHTEI TEOpUHU BEPOSATHOCTEM. CoObriTHE,
BEPOSITHOCTb ~ COOBITHSI, CIIOKCHHE U YMHOXXEHHE
BeposaTHOCTel. [loHSATHE O HE3aBUCHMOCTH COOBITHI.
JuckpetHass  ciydaiiHas ~— BEJIMYMHA, 3aKOH €€

pacmpeieneHus. YuciaoBble XapaKTEePUCTUKU
JUCKPETHOU CITy4aiiHO! BenuuuHbl. [loHSATHE O 3aKOHE
OOIBIINX YHCel. DeMEHTBI MaTEeMaTHYECKOM

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

VY, P, KP

Pazngen. TEOMETPUS

IIpsiMble M MJIOCKOCTH B TpOCTpaHCTBEe. B3aumHoe
pacloNo’KeHHe  JByX HpSAMBIX 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
npoekTrpoBanue. [Inomans OpTOroHaNIBHON MPOSKLIUH.
W3o0paxenue MPOCTPAaHCTBEHHBIX ¢buryp.
MHororpasHuKu

Bepmmnel, pebpa, rpaHd MHOrorpaHHuka. PasBeprka.
MHororpaHasle  Yribl. BBINyKIble MHOTOTPaHHHKH.
Teopema Oinepa. Ilpusma. Ilpsmas u HaxIOHHas
npusma. IlpaBunbHas mpusma. [lapamnenenunen. Kyo.
Iupamupa.  IlpaBunpHasg  nupaMuga.  YcCeueHHas
nupamuga.  Terpasap. Cummerpun B KyOe, B
napajuienenuiesne, B npusme u nupamune. CedeHus
Kyba, mnpusmMbl u nupamuzasl. IlpencraBieHne o
MpaBUIBHBIX ~ MHOTOTpPaHHWKaX  (TeTpa’ape, Kyoe,
OKTa’Ipe, OJeKadIpe U UKOCAdIpe).

Tena um mnosepxHocTd BpameHus. unuHap U KoHYC.
VYceuennsrii konyc. OcHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh,  OOpasyromias, paszBeprka. OceBble
CCUCHHUS M CEUYCHUs, apauiesibHble ocHOBaHuIo. [1lap u
cdepa, ux ceuenusi. KacarenpHas IUIOCKOCTh K cdepe.
N3mepenuss B reomerpun. O0beM M €ro H3MeEpEHUE.
Wnrerpanbaas gopmyna oObema. Dopmynsl oObema
Ky0a, MIpSAMOYTOJBHOTO TapajulelienuIea, MHpPU3MBIL,
mumuHapa. Popmynsl o6beMa mupamMHIBl U KOHYcA.
DopMyIbl IOMAAN TOBEPXHOCTEN IIMHAPA U KOHYCA.
®Dopmynsl o0bemMa mapa u momanu cdepsl. Ilogobue
test. OTHOWIEHHS IUIOMIafeld MOBEpXHOCTEH M 00BEMOB
MOJO00HBIX Teq. Koopaunatsr u BEKTODBHI.
[MpssimoyrosnbHas (nexkapToBa) CHCTEMa KOODIAWHAT B
mpoctpancTBe. DopMmyna pacCTOSHHS MEXKIY IBYMs
TOYKaMH. YpPaBHEHHS CQEpbl, IIOCKOCTH W TMPSIMOM.
Bexrtopel. Mopnyns BekTopa. PaBeHCTBO  BEKTOpOB.
CroxeHne BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
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 npuBeaeHus. CyMMa 1 pa3HOCTb CHHYCOB.
CyMMa 1 pa3HOCTh KOCHHYCOB.
Pemenue TpUroHOMETpUYECKUX YPaBHEHUM.
3 Paznen. ®YHKIMU, HppanuoHansHbIe YpaBHCHHS. P, vy
UX CBOMCTBA U [ToxazaTtenpHbIe ypaBHeHH [lokasaTenpHBIC
I'PA®UKA HEpPaBEHCTBA.
Jlorapugmuaeckie ypaBHEHHUS.
Jlorapupmuueckne HepaBEeHCTBA.
Pemenne 3amau mo teme «TpuUroHoMeTpuyecKue
GYHKITUIY.
4 Pazgen. HAUAJIA Boruncnenus wieHoB nocnenoBaTenbHoCTH. [Ipenen 1P, vV
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MATEMATHUYECKO-
'O AHAJIM3A

MIOCIIE0BATEIFHOCTH.
[IpaBuna quddepennuponanus. [IpousBoaHbie
HEKOTOPBIX 3IEMEHTapHBIX (QYHKIHUH.

Bo3spacranue u yobiBaHue (QyHKIHH.

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

[TpaBua Hax0XACHHS TEPBOOOPA3HON (DYHKIIUH.

5 Paznen. YPABHEHUA
N HEPABEHCTBA

[IpeoOpazoBanue ypaBHeHUH. OCHOBHBIE MPHUEMBI
pelleHus ypaBHEHU.

Pemenue cucreM ypaBHEHUIA.

MeTo1 HHTEPBAJIOB.

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

1P, v

6 Paznen.
KOMBUHATOPUKA,
CTATUCTUKA U
TEOPUS
BEPOSTHOCTEM

[TpaBuia komOuHaTOpHKH. Permenne KoOMOMHATOPHBIX
3ajad.

Pa3menenns, coueTanns 1 MepecTaHOBKH.
Knaccuueckoe onperneneHne BeposiTHOCTH, CBOICTBa
BEPOSITHOCTEM

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

P, vy

7 Paznen. TEOMETPUA

[TapannenbHble npsiMbie B ipocTpaHcTBe. [laparnienbHbie
IUIOCKOCTH.

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

[Tomans MOBEPXHOCTH MPU3MBIL.

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.

1P, v

2.4.3 JlabopaTopHble 3aHATHS
He penycMoTpensl

2.4.4 Coneprxanue camocTtostensHoi padots! (IIpumepHas TemaTuka pedepaToB)

Tems! pedepaToB
1.MaTemaTuka B HayKe.
2.HenpepbiBHBIE 1pOOH.

3.CreneHu ¢ IEUCTBUTEILHBIMHY ITOKA3aTEISIMU.
4.I'paduueckoe perieHne ypaBHEHUH.

5.I'paduyeckoe pemeHre ypaBHEHUI 1 HEPABEHCTB.
6.ITonsiTre nud depeHana U ero MPUITOKECHHUS.
7.YccnenoBaHuil ypaBHEHU U HEPABEHCTB C ITapaMeTPaMH.
8.Cxembl bepHysuM MOBTOPHBIX UCIIBITAHUM.

9.CpenHue 3Ha4YCHHS U UX TPUMEHEHUE B CTATUCTHUKE.
10.ITapamienpHO€ IPOEKTUPOBAHKE

11.IIpaBuiibHBIE U TTOTYTIPABUIBLHBIE MHOTOTPAHHUKH.
12.KoHnueckue ceueHust U UX NPUMEHEHUE B TEXHUKE.
13.BekTopHoe 3aaHue NMPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE

14. MaremMaTuka M KU3Hb.
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15. Maremartuka 1 My3bIKa.
16. MaTynius u maTeMaTtuka.

2.4.5 Tlepeuenb y4eOHO-METOIMUECKOTO O0ECIICUEHUSI CAMOCTOSITEIIbHONU PabO0ThI 00yUYaIOIIUXCS
10 JUCLHUIUINHE

Hauanowm opranuzanuu 110604 caMoCTOSTENbHOM pabOThl JOKHO OBITh MPUBUTHE HABBIKOB U
YMEHUI rpaMOTHOM paboThI ¢ yueOHOM U HAYYHOU JAUTEpaTypoidl. DTOT MpoLecc, B EPBYIO
ouepe/ib, CBA3aH C HaX0XK/IEHUEM HEOOXO0AMMOM /IJIsl YCIIEITHOTO OBJIaJIEHUs] y4eOHBIM
MaTepuaioM Juteparypoid. CTyJIeHT JOJDKEH YMETh MOIb30BaThCs GOoHIaMH OHMOIMOTEK U
CIIPaBOYHO-OMOIMOTpaPUIECKUMU U3TaHUSIMH.

CTyneHTsI U1 MOTHOLEHHOTO OCBOCHHUS Y4€OHOT0 Kypca JIOJIKHBI COCTABIIATh KOHCIIEKTHI KaK
IIPU IPOCIYLIIMBAHUN €T0 TEOPETHUUECKON (JIEKIIMOHHOMN) YacTH, TaK U MPHU MOATOTOBKE K
MPaKTUYECKUM (J1aOOpaTOpHBIM) 3aHATUSAM. JKenaTenabHo, YTOObI KOHCIIEKTHI JIEKLIUH
3aMUCBIBAINCH B JIOTHYECKOH MOCIIEA0BATENbHOCTH U3YUYEHUS Kypca U COAEePKAIUCh B OJTHON
TETpay.

HaumenoBanue pasnena, [Nepeuenp y4eOHO-METOANIECKOTO 0OECIIEUEHHsI JUCIMIUIMHBI 110 BHINOITHEHHIO
TEMBI CaMOCTOSATENILHON paboTHI
Pasznen 1. AJITEBPA [Torockyes, E.B. Maremaruka: ajredpa 1 Hauaia MaTeMaTHYECKOTO aHalIn3a,

reometpus. ['eomerpmst. 10 k. YrimyGnénnslit ypoBeHs: yaeonuk/ E.B.
[Motockyes, JL.U. 3paBuu. — M.: JIpoda, 2015.- 223c.

[ToTockyes, E.B. Maremaruka: anreGpa 1 Hagaja MaTeMaTHYeCKOTO aHAIIN3A,
reometpus. ['eomerpust. 10 k1. YriryOnénnslit ypoBeHs: 3anaunuk/ E.B.
IoTockyes, JLL.U. 3paBuu. — M.: JIpoda, 2015.- 255c¢.

[ToTockyes, E.B. Maremaruka: anre6pa 1 Hagajga MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 11 k. Yrioy6nénuslit yposens: yueonuk/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 384c.

[orockyes, E.B. Maremaruka: anredpa 1 Havana MaTeMaTHIECKOTO aHaIn3a,
reomerpusi. ['eomerpust. 11 k. Yriuy6nénuslit ypoBeHb: 3a1a4nnk/ E.B.
[otockyes, JL.U. 3paBuu. — M.: JIpoda, 2015.- 236¢.

Boromornos, H.B. Maremartuka [DnekrpoHHslil pecypc]: yuebnuk as CI1O / H.B.
Boromornos u nip.- M.: FOpaiiT, 2016.- 396¢. -URL:

Paznmen 2. OCHOBBI MaremaTuka: anredpa 1 Hadaina MaTEeMaTHYECKOTO aHaJi3a, reoMeTprst. Anredpa
TPUT'OHOMETPUUN U Hauasa MareMaTudeckoro aHanusa. 10-11 k. ba3oBelif u yri1. ypoBeHs.
(®r'oC)y/ I.A. Anumos, Komnsirun 10.M., Tkauésa M.B. u ap.- M.
IIpoceemenue, 2016.- 464 c.

Boromonos, H. B. Maremaruka: yueouuk aist CI1O / H. B. Boromonos, I1. 1.
Camoiinerko. — 5-e u3x., mepepad. u gorm. — M. : U3garensctBo FOpaiit, 2016.
—39%6c

Bricmas matemaTnka [DneKTpoHHBIH pecypce]: yaeOHuk u npaktukym ais CI1O /
M. b. XpumyHoBsa [u np.]; nox o6mt. pen. M. b. Xpunynosoii, 1. U. I{piranok. —
M.: UsnarensctBo HOpaitr, 2016. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

Paznen 3. ©YHKIIMU UX | boromonos, H. B. Maremaruka [ OnexTpoHHbIH pecypce]: yuebnuk st CI1O / H.
CBOVICTBA Y TPA®UKH |B. Boromoros, I1. W. Camoiinenko. — 5-¢ u3., mepepab. u gom. — M.:
WznarensctBo HOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

Boromonos, H. B. Maremaruka. 3agaun ¢ pemeHusiMu B 2 4. Yactp 1
[OnexrponHsbIi pecype]: yaebHnoe nocobue it CI10O / H. B. Boromosnos. — 2-¢
u3., uchp. u gom. — M.: M3garensctBo FOpaiit, 2017. — 364 c. - URL.:
https://www.biblio-online.ru/book/EASE67E8-39EB-4A22-9E07-
BD7637CAB26F

boromonos, H. B. Marematuka. 3agauu ¢ pemeHussMH B 2 4. YacTs 2
[OnexrponHsbIi pecype]: yuebHoe nocobue it CI10 / H. B. BoromosnoB. — 2-¢
u31., ucnp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 285 c. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8
Boromonos, H. B. Marematuka: yae6ruk mius CITO / H.boromomnos, I1. 1.
Camoiinenko. — 5-e u3., mepepad. u gorn. — M. :  M3maremsctBo KOpaiir,
2016. —39%6 c.
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Pazmenr 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIM3A

Maremaruka: anredpa n Hadajga MaTeMaTHYeCKOTo aHaIN3a, reoMeTpusl. Anredpa
1 Havajia MaTemMarndeckoro ananu3sa. 10-11 k1. ba3oBblil 1 yri1. ypoBEHb.
(®IroCy/ IL.A. Amumos, Komsrua FO.M., Tkauésa M.B. u ap.- M.:
IIpoceemenne, 2016.- 464 c.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagaja MaTeMaTHIECKOTO aHAIIN3A,
reometpusi. ['eomerpus. 10 k. YrioyOnénuslit ypoBens: yueonuk/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 223c.

Iorockyes, E.B. Maremaruka: aireOpa 1 Havyaina MaTeMaTHYECKOTO aHalIN3a,
reomerpusi. ['eomerpus. 11 k. YrioyOnénuslit ypoBeHs: yueonuk/ E.B.
[Morockyes, JI.I. 3BaBu4. — M.: [Ipoda, 2015.- 384c.

[Torockyes, E.B. Maremaruka: ajreOpa U Hauaia MaTeMaTHYeCKOTO aHalun3a,
reometpus. ['eomerpus. 10 k. YriryOn€éHubIl ypoBeHb: 3anaunuk/ E.B.
[oTockyes, JL.U. 3paBuu. — M.: JIpocda, 2015.- 255c¢.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. 'eomerpust. 11 k. Yrioy6nénnslit ypoBeHs: 3agaqnuk/ E.B.
ITotockyes, JI.W. 3BaBuu. — M.: llpoda, 2015.- 236¢.

Paznen 5. YPABHEHUA U
HEPABEHCTBA

Marematrka: ajiredpa u Hayajga MaTeMaTHYeCKOro aHaln3a, FeOMETpHsL.
Anrebpa u Havanna MatemaTtndeckoro ananmsa. 10-11 k. ba3oBsnii u yri.
ypoBeHb. (PI'OC)/ LI.A. Anumos, Kossirun 10.M., Tkauésa M.B. u np.- M.:
[pocsemenne, 2016.- 464 c.

IMorockyes, E.B. Maremaruka: ajredOpa 1 Hauaina MaTeMaTHYECKOTO aHaln3a,
reometpusi. ['eomerpust. 10 k1. YriyOn€unsiii yposeHsb: yueOuuk/ E.B.
[Morockyes, JI.I. 3BaBu4. — M.: [Ipoda, 2015.- 223c.

[ToTockyes, E.B. Maremaruka: anredpa u Hayajia MaTeMaTH4eCKOTO aHAIN3a,
reometpus. ['eomerpust. 11 k. YrimyOnénnslit ypoBeHs: yaconuk/ E.B.
IoTockyes, JLL.U. 3paBuu. — M.: JIpocda, 2015.- 384c.

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpust. 10 k1. YrimyOnénusiit ypoBeHs: 3agaunuk/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 255c¢.

[Torockyes, E.B. Maremarrka: anredpa 1 Havaia MaTeMaTHIECKOTO aHaIn3a,
reomerpusi. ['eomerpust. 11 k. Yriny0néHuslit ypoBeHb: 3a1a4nnk/ E.B.
[otockyes, JL.U. 3BaBuu. — M.: Ipoda, 2015.- 236¢.

Boromornos, H. B. Matemaruka [DnektponHsiii pecypc]: yueonuk aiast CI1O / H.
B. Boromomnos, I1. Y. Camoiinenko. — 5-e m3n., mepepad. u gon. — M.:
Wsznarenscrso KOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

Bboromornos, H. B. Marematuka. 3agauu ¢ pemeHusiMu B 2 4. Yacts 1
[DnexTponHbIii pecype]: yaedHoe mocodue mis CITO / H. B. Boromosos. — 2-¢
u31., 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. 3afauu ¢ pemeHusiMa B 2 4. Hacts 2
[DnexrponHbIii pecype]: yuebHoe nocobue s CI10 / H. B. Boromounos. — 2-¢
u31., ucnp. u gon. — M.: U3narensctBo FOpaiit, 2017. — 285 c. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pasnen 6.
KOMBUHATOPUKA,
CTATUCTUKA U TEOPUH
BEPOSTHOCTEMN

Beiciras matemaTrka [DneKTpoHHBIN pecype]: yueOHuk u npaktukym mist CI1O /
M. b. Xpurryrosa [u np.]; mox obmr. pea. M. b. Xpumynosoii, U. . Lpranok. —
M.: UsnarensctBo FOpaitr, 2016. — 472 c. - URL: https://www.biblio-
online.ru/book/9F7E3B75-205B-4A07-BC42-5435FB5726E8

[omnos, A. M. ndpopmaTrka 1 MaremMaTHKa [ DJIEKTPOHHBIH pecypc]: yueOHUK 1
npakrukym it CIIO / A. M. Ilomos, B. H. Cotuukos, E. . Haraesa; nox pe.
A. M. TlonoBa. — 3-e u3z., mepepad. u morn. — M.: UznarensctBo FOpaiit, 2016.
— 430 ¢. - URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-
8F8B-690CA6280464

Hopodeera, A. B. Marematuka [ 3nekTpoHHbIH pecypc]: yueonuk mis CI1O / A.
B. JlopodeeBa. — 3-¢ u3n., nepepad. u gorn. — M.: MznarensctBo FOpaiit, 2017.
— 400 c. - URL: https://www.biblio-online.ru/book/B646843F-0131-41C8-
AEB6-B4C37ED1E97F

Paznen 7. TEOMETPUA

[oTockyes, E.B. Maremarunka: anre6pa 1 Hagaja MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. 'eomerpust. 10 k1. YrmyOonénusiit ypoBeHs: yueOuuk/ E.B.
ITotockyes, JI.W. 3BaBuu. — M.: lpoda, 2015.- 223c.

[otockyes, E.B. Maremarunka: anreOpa u Hadajia MaTeMaTHIECKOTO aHAIIN3A,
reomerpusi. ['eomerpus. 11 k. YriuyOnénuslit ypoBens: yueouuk/ E.B.

17



https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-BD7637CAB26F
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8
https://www.biblio-online.ru/book/9F7E3B75-205B-4A07-BC42-5435FB5726E8
https://www.biblio-online.ru/book/9F7E3B75-205B-4A07-BC42-5435FB5726E8
https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
https://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
https://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F

[Mortockyes, JI.I. 3BaBu4. — M.: [Ipoda, 2015.- 384c.

ITotockyes, E.B. Marematuka: anreOpa u Hadajga MaTeMaTHIECKOTO aHAIN3a,
reometpus. ['eomerpust. 10 k1. YriryOnéHnslit ypoBeHb: 3anaunuk/ E.B.
IMotockyes, JL.U. 3paBuu. — M.: JIpoda, 2015.- 255c¢.

[ToTockyes, E.B. Maremarunka: anre6pa 1 Hadajla MAaTeMaTHIECKOTO aHAIH3a,
reomerpusi. 'eomerpust. 11 k. Yrioy6nénuslit ypoBeHs: 3a1aqnuk/ E.B.
ITotockyes, JI.W. 3BaBu4. — M.: Ipoda, 2015.- 236¢.

AtanacsH C.JI. Teomerpus 1 [DnekTpoHHEIH pecypc]: yuebnoe mocodue / C.JL.
ArtanacsiH, B.I". [lokpoBckuii. — M.: Jlaboparopwust 3nanui, 2014. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

Atanacsia C.JI. T'eometpus 2 [DnekTpoHHBIH pecypc]: yuebnoe mocodue / C.JI.
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 NEPCUYUCIICHHBIX HCTOYHHUKOB CTYJCHT MOKET BOCIOJIL30BATHCA ITOMCKOBBIMH CUCTCMaMU
cetu THTEpHET 1Mo TeMe CaMOCTOSTEIFHON PaOOTHI.

Jns ocBoeHHs MAHHOW MAMCIUIUIMHBI M BBINOJHEHUS NPEAYCMOTPEHHBIX Y4eOHOM
MporpaMMOM Kypca 3aJaHui 10 CaMOCTOSITEILHOW paboTe CTYACHT MOMXKET HCIIOIh30BaTh
clenyroliee yaueOHO-MeToIu4IecKoe oOecreyeHme:

-METOAMYECKHE PEKOMEHAlUU MPernoaBaTesi K BHIIOIHEHHIO CAMOCTOSITENBHBIX JOMAITHUX
3aJJaHUM.
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3. OGPA3OBATEJIbHBIE TEXHOJIOT'MN
Jlig peanu3anuu KOMIETEHTHOCTHOTO TOJX0/a MPeIyCMaTpUBAETCsl UCIIOJIb30BaHHE B Y4eOHOM
Ipoliecce aKTUBHBIX M HMHTEPAKTHBHBIX (DOpPM IMpOBEIACHHS AYIUTOPHBIX M BHEAYIUTOPHBIX
3aHATUH ¢ 1ebl0 (OPMUPOBAHUSA U Pa3BUTHS IPO(YECCUOHAIBHBIX HABBIKOB 00yUJaOLIUXCS.
B mpomecce rmpemopaBaHus NPUMEHSIOTCS  00pa3oBaTelbHbIE TEXHOJOTMHM  Pa3BUTHUSA
KpUTHYECKOro MbIIuieHus. O0s3aTeabHbl KOMIBIOTEPHbIE J1a0OpaTOpHbIE MPAKTUKYMBI IO
paszienaM JUCLUILIMHBL.
B yuebHoM mpormecce Hapsay C TpaJAULUOHHBIMEU 00pa30BaTeIbHBIMU TEXHOJOTUSMU
HCIIONB3YIOTCS KOMIIBIOTEPHOE TECTHUPOBAHUE, TEMAaTUYECKHUE IIPE3CHTALMM, WHTEPAKTUBHBIC
TEXHOJIOTHH.

3.1.06pa3oBaTeabHbIC TEXHOJIOTHUHU TIPH MMPOBEACHUH JICKITUN

Bujabl npuMeHsieMbIX 00pa3oBaTebHbIX
H3zyuaembie pazaensl (TeMbl) AU CIHUILIAHBI . Koa-Bo yacos
TeXHOJIOTHI
Paznen 1. AJITEBPA TexHONOTHs pa3sBUBAIOIIET0 00yUeHHS 6 (2*)
Paznen 2. OCHOBbBI TPUTTOHOMETPUU [Tpobnemuoe oOyueHue 8 (4%)
Pazpen 3. ®YHKIIUU UX CBOUCTBA U TexHONOT S pa3BUBAIOIIETO O0YICHIS 18 (10%)
'PA®UKU
Pazgen 4. HAUAJIA TeXHOJIOTHs Pa3BUBAIOIIEIO 00YUCHHS 18 (8%)
MATEMATHYECKOI'O AHAJIM3A
Pasmen 5. YPABHEHUS U TexHONOTHS pa3BUBAIOIIETO O0YICHUS 8 (4%)
HEPABEHCTBA
Paznen 6. KOMBMHATOPUKA, [Tpobnemuoe oOyueHue
CTATUCTHKA Y TEOPHL 14 (8%)
BEPOATHOCTEUN
Paznen 7. TEOMETPU A TexXHONOrHs pa3BUBAIOIIETO O0YUICHUS 46 (20%)
Bcero 118 (56*)
3.2.00pa3oBaTeNbHbIe TEXHOJIOTUH MPU MPOBEACHUH MPAKTUUECKUX 3aHATUN
Buasl npuMeHsieMbIX 00pa3oBaTeibHbIX
H3yuaembie pa3iensl (TeMbl) AMCHUIVIMHBI | TEXHOJIOTHi Kou-Bo yacos
Pasznen 1. AJITEBPA TexHOMOTHUS PabOTHI B MAJIBIX TPYIIIIAX 6 (2%)
Paznen 2. OCHOBBI TPUTTOHOMETPUU TexHoMOTHS TPOOIEMHOTO 00yUCHHUS 12 (2%)
Pazzen 3. ®YHKLIMU UX CBOVMICTBA U TexHoNOTH PabOTHI B MANBIX TPYIIIIaxX 18 (6%)
'PAD®UKU
Paznen 4. HAYAJIA TexHousorust paboThl B MaJIbIX IpyIax 18 (4%)
MATEMATUYECKOI'O AHAJIM3A
Pazmen 5. YPABHEHUSA U TexHonorHUs pabOTHI B MAJBIX TPYIIIIaxX 10 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, TexHousorust npoOJIeMHOT0 00yUeHuUs
CTATUCTHKA Y TEOPHAL 10 (6%)
BEPOATHOCTEN
Paznen 7. TEOMETPUA TexHousorust npoOJIeMHOT0 00yUeHNs 42 (14%)
Bcero 116 (38%*)
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4. VCJIOBUS PEAJIU3AIIUN TIPOTPAMMBI YUEBHOU JINCLIUTUIVHBI

4.1 MartepuajJbHO-TeXHH4YeCKas 0a3a, He0OXoaMMasi /ISl OCYIeCTBJICHUSA
00pa3oBaTeILHOrO NMpoIecca No JUCHMUILIUHE

Peanmmzanus yueOHOM auciuIuinHpl MatemaTrka: anredpa, Hayaja MaTeMaTHIeCKOTO aHaAIN3a,
reoMeTpus TpeOyeT Hamuuus ydyeOHOro kabuHeTa AJis MPOBEICHUSI TEOPETUUECKUX U
MPAKTUYECKUX 3aHATUH.

Peanuzanus yqeOHON AUCHUIUIMHBI KaK MIPABUIIO OCYIECTBISETCS B CIIEIIHATIBLHO
obopynoBannom kabunere MATEMATHWKU, koToperit BKIItO4aeT B ceOs:
MYJIbTUMEIHATIPOEKTOP

9KpaH,

KOMIIBIOTED,

JIOCKa yueOHas,

yueOHas MmeOeb.

Y4eOHOo-MeToInYecKoe 0OecIeYeHue:

Pabouyas yueOHas mporpamma

YyeObHuku

MeTtoauueckue pa3paboTKU K 3aHATUAM
JnnakTiuyecKkui pa31aTouyHbld MaTepHal
Kaprouku-3aganusi, TeCTOBbIE 3a/IaHUS
JleMOHCTpalMOHHBIC MAaTEPHUAIBI (MYTBTHMEIUIHBIC TPE3SHTAINH, BUICOPHIEMBI)
KomriekT yueOHO-HarIsIAHBIX TOCOOUH 0 MaTeMaTHKe
KoMITIeKT 4epTeKHBIX TPHOOPOB

KoMIiekT nopTpeToB MaTeMaTHKOB

KommutekT 31eKTpoHHBIX TOCOOni

Tabnuiel Mo MaTeMaTHKE

4.2 TlepeueHb HEOOXOAMMOTO MPOTPAMMHOTO 00ECTICYSHUS

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

2. Adobe Acrobat Reade (iumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (nmunensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (utiensus - http://www.openoffice.org/license.html)

5. Free Commander (umen3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%
d1%8f/)

6. Google Chrome (nuuensus - https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cB0O0OAHOM J0CTYIIE)

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

20


http://www.7-zip.org/license.txt
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
https://get.adobe.com/reader/?loc=ru&promoid=KLXME
http://www.openoffice.org/license.html
https://freecommander.com/ru/лицензия/
https://freecommander.com/ru/лицензия/
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/2.0/

5. [IEPEYEHDB O(;HOBHOI7I U OTIOJIHUTEJIbHOM YYEBHOU JIMTEPATYPhI,
HEOBXOJUMOM JI/11 OCBOEHUS JUCLIATUINHBI

5.1.0cHoBHasi iuTEpaTypa

1. MatemaTuka: anrebpa W Hauyajga MaTEMaTHYECKOrO aHalu3a, TIEeOMETpUS.
Anrebpa W Hauyajga mMateMarnueckoro aHanmm3a. 10-11 ki ba3oBbiii u yri. ypoBeHb.
(®10C)/ II.A. Anmumos, Komssruan FO.M., Tkauésa M.B. u ap.- M.: Ilpocsemenue,
2016.- 464 c.

2. MaremaTuka : anrebpa M Hayalla MaTeMAaTHUYECKOro aHall3a, T'€OMETpPHS.
Anrebpa n Hauana matematuieckoro ananu3sa. 10-11 kmaccel. ba3oBblif u yrioyOieHHBINH
ypoBHH [Tekct] : yueOHuK 1151 001eo0pa3zoBarenbHbix opranu3anuii / 1. A. AnumoB u
ap.]. - 5-e uza. - Mockaa : IIpoceemenune, 2018. - 463 c.

3. MaremaTuka : anrebpa M Hayalla MaTeMAaTHUYECKOrO aHallu3a, T'€OMETpPHUS.
Anrebpa u Hayana marematuyeckoro aHanusa. 10-11 knaccel. ba3oBbiil 1 yriyOiaeHHbIN
ypoBHHU [Tekct] : yueOHUK /Ui 001eo0pa3oBaTenbHbix opranu3anuii / [I1. A. AnumoB u
ap.]. - 4-e uzn. - Mockaa : I[Ipocsemenune , 2017. - 463 c.

4. [Torockyes, E.B. Maremartuka: anreOpa W Havaja MaTeMaTH4YECKOrO aHAIIN3a,
reometpusi. ['eomerpus. 10 kn. Yrnyonéunsiii ypoBenb: yueOnuk/ E.B. ITotockyes, JI.U.
3BaBud. — M.: [Ipoda, 2015.- 223c.

5. [Totockyes, E.B. MaTematuka: anreOpa M Haudajga MaTeMaTHYECKOTO aHAIIN3a,
reometpusi. ['eomerpus. 11 k. Yroyonénusiii ypoBens: yuebnuk/ E.B. Tlotockyes, JI.U.
3BaBuu. — M.: Jlpoda, 2015.- 384c.

6. [Totockyes, E.B. Maremartuka: anre6pa M Hadaja MaTeMaTH4YECKOro aHallM3a,
reometpus. ['eomerpus. 10 k. Yrmyonéunsiii yposens: 3agaunuk/ E.B. [Torockyes, JI.H.
3BaBuu. — M.: [Ipoda, 2015.- 255¢.

7. [Torockyes, E.B. Marematuka: anrebpa u Havaja MaTeMaTH4YECKOrO aHAIN3a,
reometpus. ['eomerpus. 11 k. YrinyO6néunsiii ypoBens: 3agaunuk/ E.B. Ilorockyes, JI.U.
3BaBud. — M.: [Ipoda, 2015.- 236¢.

8. boromomnos, H. B. Maremaruka: yaeonuk qis CIIO / H. B. boromorog, I1. U.
Camoiinenko. — 5-e uzj., nepepad. u qor. — M. : U3natensctBo FOpaiit, 2016. — 396¢.
9. boromomnos, H. B. MartemaTuka [Dnekrponnsiii pecypc]: yue6nuk ans CI1O / H.
B. boromonog, II. . Camoitnenko. — 5-¢ u3n., nepepad. u gomn. — M.: U3aaTenbCcTBoO
IOpaiir, 2018. — 396 c. - URL: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2./lonoJHUTeIbHAS JJATEPATYpa

1. boromonos, H. B. Marematuka. 3agaum ¢ pemeHusmMud B 2 4. Yactp 1
[DnexTponHbIi pecypc]: yaedHoe mocodue mis CIIO / H. B. boromonos. — 2-e u3j.,
uchp. u gon. — M.: UsparensctBo FOpaiit, 2018. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EA8BE67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromono, H. B. Marematuka. 3agauum c pemeHussMd B 2 4. Yactp 2
[DnexTponHbIi pecypc]: yaeoHoe mocobue mis CIIO / H. B. boromonos. — 2-¢ 3.,
ucnp. u gon. — M.: U3aarensctBo FOpaiit, 2018. — 285 ¢. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Marematuka. [Ipaktukym: yue6. mocodue aiis CIIO / mox o6mr. pen. O. B.
Tarapuukosa. - M.: FOpaiit, 2016. - 285 c.;
4. Maremaruka. [Ipaktukym [DaeKTpoHHBIHN pecypc]: yueoHoe mocodue s CI1O

/ mon obu. pen. O. B. TatapuukoBa. — M. : U3narensctBo KOpaiit, 2018. — 285 c. -
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URL: https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-
123A8CB9CD68#page/1

S. Briciias marematuka [DneKTpoHHBINA pecypc]: yueOHUK u npaktukym s CI1O
/ M. b. XpuniyHosa [u ap.]; mox o6mr. pea. M. b. Xpunynosoii, U. U. L{piranok. — M.:
UznarensctBo HOpaiit, 2018. — 472 ¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

6. [Tonos, A. M. MudopmaTuka u MaTeMaTuka [ DNEKTPOHHBIN pecypc|: yueOHUK U
npaktukym ais CI1O / A. M. Tlonos, B. H. Cotauxos, E. U. Haraesa; nox pea. A. M.
[TormoBa. — 3-¢ m31., mepepad. u gon. — M.: M3natensctBo FOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464#page/1

7. Hopodeena, A. B. Matematuka [2nexTpoHHsIi pecypc]: yueonuk mis CIIO / A.
B. Hopodeera. — 3-e u3n., nepepad. u non. — M.: UznarensctBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG6-
B4C37ED1E97F#page/l

8. [TaBmouenko, FO. B. MatemaTtuka [DneKTpoHHBIN pecypc]: YIeOHUK U
npaktuxkym aist CI1O / 1O. B. [NaBmrouenxo, H. 1. Xaccan; mox o6mr. pex. FO. B.
[TaBnmrouenko. — 4-e u3x., mepepad. u gon. — M. : U3patenscTtBo FOpaiit, 2018. — 238
c. - URL: https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/1

Q. Hopodeena, A. B. Matematuka. COOpHUK 3a1a4 [ DNeKTpOHHBIHN pecypc]: yueO.-
npakt. mocobue mist CI1IO / A. B. lopodeeBa. — 2-¢ u3a. — M.: MzmarensctBo FOpaiiT,
2017.— 176 c. - URL: https://www.biblio-online.ru/viewer/F0561609-26 AD-401A-
A2FA-7222FCECB71C#page/l

10. Maremaruka [DnekTpoHHbIN pecypc]: yueonuk nas CI1O / O. B. TatapHukoB [u
ap.]; mox oomi. pen. O. B. TatapuukoBa. — M.: U3narensctBo FOpaiit, 2018. — 450 c. -
URL: https://www.biblio-online.ru/viewer/38DB9BI9B-56 CA-484B-B009-
31608 A2BFBF3#page/l

11. Cenpix, 1. 0. MaTtemaTuka [ DneKTpOHHBIN pecypc|: yueOHUK U MPAKTUKYM IS
CIIO / U. 10. Cenpix, FO. b. I'pebenmmkos, A. [O. llleBeneB. — M.: WU3narenscTBO
FOpaiit, 2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCF-
4610-964D-71171C2568F8#page/1

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

5.3.1lepuoanyeckue n3aaHus

1. Cpennee nmpodeccuoHanbHOEe 00pa3oBaHUE

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

3. DKOHOMHKA U MaTeMaTu4ueckue metoabl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4, Cubupckuii )xypHaia BEIUMCIUTETbHON MaTeMaThku. - URL:

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

S. MartemaTuka B BbicuieM oOpa3oBanuu.- URL:
https://e.lanbook.com/journal/2368#journal_name
6. Ksant -URL: http://e.lanbook.com/journal/element.php?pl10_id=2372

22


https://biblio-online.ru/viewer/1EA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1
https://biblio-online.ru/viewer/1EA56F22-CCF0-4A18-92B1-123A8CB9CD68#page/1
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7. [lepeuenpb pecypcoB HHPOPMATMOHHO-TEIEKOMMYHUKAILIMOHHON ceTH
«IHTEepHET», HEOOXOAUMBIX JJISi OCBOCHUS TUCIUILINHBI

5.4. Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«AHTEpHET», HEOOXOAUMBIX /IS 0CBOECHHS TUCHHUILIHHBI
OBbC «Ynusepcurerckas oudmmoreka ONLINE». — URL: www.biblioclub.ru
OBC u3narenscrBa «Jlausy». — URL: https://e.lanbook.com
3BC «tOpaiit». — URL.: http://www.biblio-online.ru/
3bC «BOOK.ru» https://www.book.ru
3bC «ZNANIUM.COM» www.znanium.com
DnekTpoHHbIN Katamor Hayunoit 6ubnuorexku Kyol'y. —
RL http://212.192.134.46/MegaPro/Catalog/Home/Index

DnexTpoHHas oudanoTeka «M3aarenbckoro qoma «I'peOCHHUKOBY -
URL :www.grebennikon.ru

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

URL :http://www.elibrary.ru

9. Ba3el nanssix komnauuu «/ct Beroy. - URL:http://dlib.eastview.com
10.  Jlektopuym TB». - URL: http://www.lektorium.tv/

11. HamwmoHnanbHas 3mekTpoHHas ouoiaroreka «HOby». - URL:http://H30.pd/
12. KubepJlenunka: HaydHas 3jieKTpoHHas onbanorexa. — URL:
http://cyberleninka.ru/

13.  EnuHoe OKHO J0CTYyIa K 00pa3oBaTelbHbIM pecypcam : (eaepanbhas UC cB0GOIHOTO
noctyna. — URL: http://window.edu.ru.
14. CnpaBoyno-npaBoBas cuctema «KoncynsranT [Imrocy» - URL http://www.consultant.ru

NCcoasrwbdE
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../../Application%20Data/Microsoft/Word/www.grebennikon.ru
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https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOJMYECKHE YKA3AHMA ObYYAIOIIIUMCA 110 OCBOEHUIO IUCIUITIIMHBI

JucuuruinHa HaneneHa Ha  (OpMHpOBaHHE OO0IIEYy4eOHBIX KOMIETEHIHH, TAKUX Kak
CHOCOOHOCTh AEMOHCTPALIUU OOIIEHAYYHbIX 0a30BbIX 3HAHUN €CTECTBEHHBIX HAayK, MATEMaTHUKH,
MNOHUMaHHE OCHOBHBIX (DaKTOB, KOHIICTILUH, IPUHIIUIIOB U TEOPHIl.

OO0ydeHue CTy/IeHTOB OCYIIECTBISETCS MO TPAAUIIMOHHOW TEXHOJIOTHH (JIEKLIUHU, TPAKTUKH) C
BKJIFOYCHHEM MHHOBALIMOHHBIX 3JIEMEHTOB.

C TOYKM 3peHUs HCIOJIB3YeMbIX METOMOB JIEKIIUH IOIPA3ACISIOTCS CIEAYIOMMM 00pa3oM:
MH(POPMAIIMOHHO-00BSICHUTEIbHAS JIEKIIMS, TTOBECTBOBATENbHAs, JEKIHsI-Oecena, MpodIeMHas
JEKIMS U T. A.

YcTHOE M3N0KEeHHe yueOHOTO MaTepuaa Ha JIEKIIUH JO0JDKHO KOHCIEKTHpoBaThes. CaymiaTh
JEKIHIO HYKHO YMETbh — MOAJEPKHUBATh CBOE BHMMAHHUE, NOHATh U 3aIIOMHUTH YCIBILIIAHHOE,
yJIOBUTH Nay3bl. B mporecce u3n0KeHUs npenogaBaTeseM JEKIUH CTYJEHT JOJDKEH BBIICHUTh
BCE HEMOHATHBIE BOMPOCHI. 3alMCHIBATh COAEP)KAHUE JIEKIIMU HYXHO 00s3aTeNbHO — 3alUCH
MOMOTAIOT  TOJEPKMBATh BHUMaHHE, CIOCOOCTBYIOT TOHHUMAHUIO U  3allOMHHAHUIO
YCIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIyXaT OIOPOH AJIs Iepexosa K 0osiee riybokomy
CaMOCTOSITEIIbHOMY U3YYEHHIO TIPeMETA.

MeTtoanueckue peKOMEHAALNH 110 KOHCIEKTUPOBAHUIO JIEKLINH:

— 3aluch JOJDKHA OBbITh CUCTEMHOM, NMPEACTAaBIATH COOON COKpalEHHBIA BapHaHT JIEKLIUU
npenonasatessi. HeoOxoaumo ciymare, 061yMbIBaTh U 3aIIMCHIBATh OJTHOBPEMEHHO;

— 3aMKCh BEAETCS OYCHD OBICTPO, YETKO, IO BO3MOYKHOCTH KOPOTKUMH BBIPAKECHUSIMHU;

— He MpeKpalias ciaylaTh IpenojaBaTess, Hy’>KHO 3alMChIBaTh TO, YTO HEOOXOAUMO YCBOUTH.
Henb3s 3anmchiBaTh cpasy ke BBICKa3aHHYIO MBICITb TIPENogaBaTes, ciaelyeT e€ MOHATh U ocIie
9TOrO KpaTKo 3amucaTh CBOMMHU CIIOBaMH WJIM CJIOBAMHU IpernojaBaTelis. BaxxHo, 4ToObI B Hell He
OBUT IOTEPSTH OCHOBHOM CMBICIT CKa3aHHOT0;

—MMEHa, J1aThl, Ha3BaHMs, BBIBO/IbI, ONIPE/ICICHNUS 3l ChIBAIOTCS TOYHO;

—clleflyeT oOpaTuTh BHUMaHHE Ha o(opmieHHWe 3amucH JIeKnuu. JJis Kakaoro mpenMera
3aBoAMTCs oOmiast TeTpaib. OTIUYHBIM OT OCTAJIbHOTO I[BETA CIEAYET BBLACHATH OTAENIbHbIC
MBICIH ¥ 3ar0JIOBKH, COKPAIaTh OTAEIbHBIC CIOBA M MPEIJIOKEHHS, MCIIOJIBE30BaTh yCIOBHBIC
3HaKM, OYKBbI JIATUHCKOIO M Tpeuyeckoro ajagaBUTOB, a TakKKe HEKOTOpble MPUEMBI
CTEHOTPAHUECKOTO COKpAIEHUS CIIOB.

[IpakTuyeckue 3aHATUS MO TUCHUITINHE «MaTeMaTuKa» IPOBOJATCS 110 CXEMeE:

YCTHBIN OIPOC 110 TEOPUH B HAYAJIE 3aHSITHUS;

paboTa B Ipynmax 1o pa3pereHnio pa3InyHbIX CUTYallui 0 TeMe 3aHATHS;

pelIeHre MpaKTHYeCKUX 3a1ad;

WH/IMBUAYaJIbHBIE 3aJJaHUS U1 TIOATOTOBKY K MPAKTUUECKUM 3aHATHSM.

Lenb MpaKkTHYECKOTO 3aHITHS - HAYYHTh CTYAICHTOB MPUMEHSTHh TEOPETUUECCKHE 3HAHUS TTPH
peIIeHNH TPAKTUYECKHUX 3a7a4 Ha OCHOBE PEaJIbHBIX JAHHBIX.

Ha npakTrueckux 3aHATHAX TPe00IaatoT CIeIyIOINIEe METOIBI:

BepOanbHble (MpeobIagaronM METOIOM JOJKHO ObITh 00BSICHEHNKE);

npakTH4YecKue (MMChbMEHHBIC 3/IaHUs, TPYIITOBBIC 3aIaHUS H T. II.).

BaxHbIM U1 CTYAICHTA SIBIISICTCSI yMEHHE PallMOHAIBbHO NOA0UpaTh HEOOXOIUMYIO YUeOHYIO
naureparypy. OCHOBHBIMU JIUTEPATYPHBIMH HCTOYHUKAMU SIBIISFOTCA:

— Oubnuoreunsie pounsl punnana Kyol'y;

— DJICKTPOHHAsI OMOIMOTEeUHAs CUCTeMa «Y HUBEPCUTETCKAsi OMOINOTeKa OH-JIAlHY;

— 3IeKTpOHHas GubImoTeunas cucrema Mzatensersa «Jlaub». ( KOPAWT)

[louck xHHUr B OWOIMOTEKE HEOOXOAMMO HAYMHATH C H3YYEHUS TPEIAMETHOTO
(cuctemaTH4ecKHii) KaTtajaora U CO3JaHMsl CIHUCKAa KHHT, MOCOOMH, METOAMYECKHX MaTepuasoB
o TeMe u3ydeHus. IIpocMOTp KHUI'M HAuMHAETCS C TUTYJIBHOIO JIMCTA, CIEIYIOUIEro Iocie
00oxku. Ha HEM OOBIYHO MOMENIAIOTCS BCE OCHOBHBIC JAaHHBIC, XapaKTEpU3YIOIIUE KHUTY:
Ha3BaHUE, aBTOP, BBIXOJHBIC JaHHbIE, JaHHbIE O NepeustaHuu u T.7. Ha 06opoTe TUTYIBHOTO
aucTa Aa8TCsl aHHOTALMs, B KOTOPOW YKa3bIBae€TCsl TEMAaTHKA BOIPOCOB, OCBEIIEHHBIX B KHUTE,
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onpezeNsercss Kpyr 4uTaresieil, Ha KOTOPbIM OHa paccuMTaHa. bosbllloe 3Ha4Ye€HHE HMEEeT
MIPEIUCIOBHE KHUTH, KOTOPOE 3HAKOMHT YMTATEeNsl C JUYHOCTHIO aBTOpa, UCTOPUEH CO3/aHus
KHUTH, PacKpbIBaeT cojepkanue. IIpountas npeaucioBre U MojiydyuB oOIee MpeicTaBlIeHue o
KHHUIe, CJeAyeT oOpaTutbcs K orjaBieHHuto. OriiaBieHWe KHUTM 3HAKOMUT 00ydaeMoro c
COJICPYKAaHUEM U JIOTUYECKOH CTPYKTYpPOH KHHIH, MO3BOJIIET BBIOpATh HYKHBIA MaTepual A
n3ydyeHus. ['oa M3aHus KHUTH MO3BOJIAET CYAMTh O HOBH3HE Marepuana. YeM wdaiie KHHra
n3naércsi, TeM  OOJBIIYIO IIEHHOCTh OHA MPEJCTaBiIseT. B KHUTE MOTYT OBITh MPUMEYAHHUS,
KOTOpBIE COJIEpXKaT pas3IMyHble JOMOJIHUTEIbHbIE cBeleHUs. OHU MeYaTaroTCcsl BHE OCHOBHOIO
TEKCTa M  Pa3bACHAIOT OTHENbHBbIE BOINpOChl. IlpeamerHsie W andaBUTHBIE YKa3zaTeld
3HAYUTENIBHO 00JIETYaloT MOBTOPEHNE M3JI0KEHHOTO B KHUTE€ MaTepuaia. B KOHIle KHUTH MOKET
pacmonaratbcsi BCIOMOTraTenbHBIM Marepuai. K HeMy OOBIYHO OTHOCSTCS MHCTPYKIIMH,
MIPUJIOKEHUS, CXEMBI, CUTYallHOHHBIE 3aJa4M, BOIPOCHI Il CAMOKOHTPOJSA U T.J. Jns
JY4LIero TPEACTaBICHUS W 3allOMUHAHMSA MaTepuaia LenecooOpa3HO BECTH 3allUCH |
KOHCIIEKTBI Pa3JINYHOTO COJIEpKaHUs, a UMEHHO:

— IIOMETKH, 3aMEUYaHusl, BbIJICIICHNE TJIABHOTO;

— IUIaH, TE3UCHI, BBIITACKH, LIUTATHI;

— KOHCHEKT, pabouas 3anuch, pedepart, TOKIad, JSKIHs U T.1.

Yurate y4eOHHK HEOOXOJMMO BAYMYMBO, BHUMATEIIbHO, HE MPOMYyCKas TEKCTa, CTapasch
MOHATh KaXAYI (pa3y, OZHOBpPEMEHHO pa30upas MPUMEpPHI, CXEMBbl, TAOIUIIbI, PUCYHKH,
npuBeAEHHbIE B yueOHUKe. OIHUM M3 BaXXKHEWIIUX CPEICTB, CIMIOCOOCTBYIOUINX 3aKPETICHUIO
3HAHMW, SBJISIETCS KpaTKas 3aluCh IMPOYUTAHHOIO MaTepuaia — COCTABJICHHWE KOHCIIEKTA.
KoHcnekT — 370 kpaTkoe CBA3HOE M3II0KEHUE COJEpKaHUs TEMBI, Y4ieOHUKA WM €T0 4acTu, 0e3
opoOHOCTEM M BTOPOCTENEHHBbIX jeTaned. [lo cBoel CTpyKType M MOCIeA0BATEIbHOCTU
KOHCIIEKT JIOJDKEH COOTBETCTBOBATH IUIaHy ydeOHuKa. [loaToMy Ba)KHO CHauana COCTaBUTh
IIaH, a TOTOM IMUCaTh KOHCIEKT B BUJE OTBETa Ha BOIPOCHI Iu1aHa. Ecian yueOHUK pa3aenéH Ha
HeOOMbIIINEe 03arJIaBlICHHbIE YaCcTH, TO 3ar0OJIOBKU MOXKHO paccMaTpUBaTh Kak MYyHKTHI TUIaHA, a
13 TEKCTa Ka)X/10M 4acTH CcIeAyeT 3alucaTh T€ MBICIU, KOTOPbIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.
TpeOGoBaHMs K KOHCTIEKTY:

— KpaTKOCTh, CHKaTOCTh, 11€1€CO00Pa3HOCTh KaXKA0I0 3alMChIBAEMOrO CJIOBA;

— CO/IEePKATETHHOCTh 3aMKCH - 3aMUChIBAEMbIE MBICTH CleayeT (HopMynHpoBaTh KPaTKo, HO
0e3 ymep6a mis cMpiciia. O0BEM KOHCIIEKTa, KaK MPaBHIIO, MEHBIIIE M3y4aeMoro Tekcra B 7-15
pas;

—KOHCHEKT MOXXET OBITh KaK MPOCThIM, TaK U CJIOXHBIM IO CTPYKTYpE — 3TO 3aBUCHUT OT
COJIep>KaHUsl KHUTU U LI€JH €€ N3YYEHUSI.

MeTtoauyeckue peKOMEHAANH 110 KOHCIIEKTUPOBAHHUIO:

— IPEXJEe YeM HayaTh COCTABIIATH KOHCIEKT, HY’KHO O3HAKOMUTBLCS C KHUTOM, MPOUUTAThH €€
CHayaJja JI0 KOHIIA, MOHSTh IPOYUTAHHOE;

— Ha OO0JIOKKE TEeTpaJH 3alHCHIBAIOTCS Ha3BaHWE KOHCTIEKTUPYEMOW KHUTH M UMS aBTOpA,
COCTaBJISIETCS TUIaH KOHCIIEKTUPYEMOIO TECTa;

— 3aMUCH Jy4Ille JeNaTh MPHU MPOYTCHUH HE OAHOTO-ABYX ab3aleB, a menoro naparpada wim
TJIaBHI,

— KOHCIEKTUPOBaHHE BEIETCS HE C LIENbI0 MMETh ONPEACIEHHBIA 3amucH, a Uil Oosee
IIOJIHOTO OBJIAJICHUSI COJEPKAHUEM HM3y4aeMOro TEKCTa, MO3TOMY B 3alHUCAX OTMEYAETCS WU
BBIJIEJISIETCS. BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO 0COOEHHO IPUBJIECKIIO BHUMAHHE;

— 1ocJe TOro, Kak clejlaHa 3aluch colepkaHus naparpada, riiaBbl, ciaeiyeT nepeunTaTh e€,
3aTeM CHOBa 00paThCs K TEKCTY U POBEPUTH ce0s1, MPABUIIBHO JIM U3JI0XKEHO COJICpKAHUE.

TexHuKa KOHCIEKTUPOBAHUS:

— KOHCTIEKTHPYsI KHUTY O0JIBIIOr0 00bhEMa, 3aMnch CIeyeT BECTH B 00IIeH TeTpaIu;

— Ha KaXKJIOW CTpPaHULE CJIEBA OCTABJISIIOT MOJIS IMPHUHOW 25-30 MM AJis 3alIMUCH KOPOTKHX
110/13ar 0JIOBKOB, KPaTKUX 3aME€YaHuil, BOIIPOCOB;

— Ka)KJasl CTaHMLA TeTpaau HyMepyeTcs;
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— JJIsl TIOBBIIICHUSI YUTAEMOCTH 3alMCH OCTaBJISIOT MHTEPBAJIBI MEXKIY CTpOKaMu, ab3amamu,
HOBYIO MBICJIb HAUWHAIOT C «KPACHOI» CTPOKH;

— MIPU KOHCTIEKTUPOBAHUH IIIUPOKO MCTIONB3YIOT PA3INYHbIE COKPAIICHUS U YCIIOBHBIC 3HAKH,
HO He B ymepd CMBICITY 3alMCaHHOTO. PekoMeHayeTcss MpUMEHSTh OO0IIeyHOTpeOUTEIbHbIE
COKpAIllEHUs], HapuUMep: M.0. — MOXKET OBITh; TOC. — TOCYIaPCTBEHHBIN; 1.0. — JODKHO OBITH U
T.JI.

— He CIieAyeT COKpallaTh UMEHA ¥ Ha3BaHUS, KPOME OYEHb YACTO MOBTOPSIONIUXCS,

— B KOHCTICKTE HE JJOJDKHO OBITh MEXaHUYIECKOTO TIEPEITUChIBAHUS TEKCTa 0€3 MPOAYMBIBAHHS
€T0 CO/IeP’KaHUs U CMBICIIOBOI'O aHAIIN3A.

CamocrosiTenbHass  paboTa  CTYJIEHTOB  SIBISETCA  BakHelmed  ¢opmoit  yueOHO-
MO3HABATENBHOTO Mporecca. OCHOBHAS IENTb CAMOCTOSTENIFHON paOOThI CTYACHTA IPU U3yYSHUN
JUCIUIUIMHBL — 3aKPENUTh TEOPETUYECKUE 3HAHUS, MTOJyYEeHHbIE B XOJ1 JICKIIMOHHBIX 3aHATHI, a
Takke CcHOPMUPOBATH MPAKTHUECKHE HABBIKM TIOJATOTOBKM B OOJacTH MaTEeMaTHKU.
CamocTosaTenbHass paboTa CTyJAeHTa B TMpOIECCe OCBOEHHUS MUCHUIUIMHBI «MaremaTukay
BKJTIOYAET:

U3y4eHHE OCHOBHOM U JOTOJIHUTENBHOM JIUTEPATYPHI 110 KYpCY;

paboTy ¢ AIIEKTPOHHBIMHU YU€OHBIMHU PECYPCAMU;

U3y4eHHE MaTepuasoB MEPHOJUUECKON NIeUaTH, HHTEPHET PECYPCOB;

MOJIFOTOBKY K TECTUPOBAHHUIO;

WHIMBHUIYaJIbHbIE U TPYIIOBBIE KOHCYIbTAIIMH [0 HAUOOJIEe CII0KHBIM BOIPOCAM.

Ha camocTositenbHyto paboTy CTyAeHTOB OTBOAuTCS 116 YacoB y4yeOHOTO BpEMEHH.
Hauanom opranuzanuu no00il caMocTosTeTbHOW paboThl JOMKHO OBITH MPUBUTHE HABBIKOB U
yYMEHUI TpaMOTHOH paboThl ¢ y4eOHOW M HaydyHOW JUTEpaTypoil. DTOT mpolecc, B MEPBYIO
ouepellb, CBA3aH C HAXOXJACHHEM HEOOXOJUMOW [Is YCHENIIHOTO OBJaJCHHUS Y4eOHBIM
MatepuaioM JuTepaTypord. CTyIeHT TOJDKEH YMETh IOJIb30BaThes (OHAaMH OMOIMOTEK W
cpaBo4yHO-OuONMorpadguueckumMu  u3gaHussMd. CTYAEHTBI A TOJHOILEHHOTO OCBOCHUS
y4eOHOT0 Kypca TOJHKHBI COCTABIATH KOHCIIEKTHI KaK MPH MPOCIYIINBAHUU €r0 TEOPETHYECKOU
(JIeKIIMOHHOM) YacTH, TaK W TPU TOJATOTOBKE K MPAKTHUECKUM (CEMHUHAPCKUM) 3aHSATHSIM.
XKemarenbHo, 4YTOOBI KOHCIEKTHI JIEKIMA W CEMHHApOB 3alHCHIBAIICH B JIOTHYECKOM
MOCIIEIOBATENILHOCTA M3y4YeHHsI Kypca U COJAEpXkallMCh B OIHOM TeTpanu. Benenue koHcmekrta
SBIISICTCSI HEOOXOAUMBIM BUIOM Y4eOHOM eATeNbHOCTH. [T0CKOIBKY KOHCIICKT:

B MOJHOM O0BEME OILIEHHMBAETCS KaK pPa3HOBUAHOCTh MUCHBMEHHOTO OTBETAa HA H3y4aeMbIe
BOTIPOCHI;

CIY’KUT 0a30H /11 YCTHOTO OTBETa Ha CEMUHAPE 110 OJJHOMY U3 BOIPOCOB PACCMATPUBAEMOIO
TUTaHa;

CBEJICHUS M3 KOHCIIEKTa MOTYT BBICTYINAaTh B KaYeCTBE MCTOYHHMKA JTOTIOJHEHHH K OTBETaM
JIPYTHX CTYJACHTOB.

Opranuzanus TEKyIIEro KOHTPOJS 3HAHWH, YMEHHH W HAaBBIKOB OOYYarOIIUXCS
OCYILECTBIISICTCS] MTyTEM TECTHPOBAHHUS.

@®opMoOil MTOrOBOrO KOHTPOJSL SIBISETCA HK3aMEH. OK3aMeH COCTOMT M3 OJHOI0
TEOPETUIECKOTO BOIIPOCA M OJTHOTO MPAKTUIECKOTO.
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7. OUEHOYHBIE CPEJICTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH
7.1. IlactopT (hoHIa OIIEHOYHBIX CPEACTB

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

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

Pazzen 3. ®YHKLIMU X CBOMCTBA U TPA®HKH VYceTHbli 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

Kontpons u oOlleHKa pE3ylbTaTOB OCBOCHHUS YUE€OHOW JUCIUIUIMHBI OCYIIECTBIISETCS
IIpero/iaBaTesieM B MPOLEcCe MPOBEACHUS MPAKTUYECKUX padoT, TECTUPOBAHUS, COOECEIOBAHUS
[0 pe3yJbTaTaM BBIIOJHEHUS J1aOOpaTOpPHBIX paboT, a TAaKKe pElIeHUs 3aJay, COCTABIICHUS
pabounx TaOaMIl M MOATOTOBKU COOOIIEHUH K YpOKY. 3HAaHUS CTYJIEHTOB Ha NMPAKTUYECKUX
3aHATUSIX OLEHHUBAIOTCS OTMETKAMH «OTJIUYHO», «XOpOILIO», «YIAOBIETBOPUTEIBHO» U
«HEYZIOBJIETBOPUTEIILHOM.

VYeTHBIN onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM PACCKAa3, BKIFOYAKONIUN TEOPETHUECKUE
MaTepHabl U IPUMEPBI UX IPUMEHEHMS. Y JOBJIETBOPUTEIIbHAS OLICHKA CTABUTCS, €CJIN CTYIEHT
JEMOHCTPUPYET HErNIyOOKHE TEOPETUYECKUE 3HAHUS, NpOsBIsSeT ciado chopMupoBaHHbBIE
HAaBbIKM aHaJW3a SIBJICHUHA M IIPOLIECCOB, HEAOCTATOYHOE YMEHHUE JieJaTh apryMEHTHPOBAHHBIE
BBIBOJIBI U MPHUBOJUTH TPUMEPHI, IOKa3bIBA€T HE JOCTATOYHO CBOOOJHOE BIIAJICHUE
MOHOJIOTUYECKON PEYbI0, TEPMUHOJIOTMEN, JIOTUYHOCTBIO U N1OCJIEJOBATEIbHOCTBIO U3JI0KEHHUS,
JIeJaeT OLIMOKHU, KOTOPbIE MOXKET UCIIPABUTH TOJIBKO P KOPPEKIIMH MTPENOJaBATEIEM.

Pedepar. IIpogykr camocTosTeNIbHOW pabOThl CTYIEHTA, MPEACTaBIAIOIMUN co00il KpaTKoe
U3JI0)KEHNE B IIMCBMEHHOM BHJAE IIOJYYEHHBIX PE3YJbTAaTOB TEOPETHUYECKOrO AaHAIN3a
OIpe/ie]IeHHOW Hay4yHOH (y4eOHO-HCCIe0BaTeIbCKOM) TEeMbl, TJ€ aBTOP PACKPBIBAET CYTh
UCCIIEAYEMOH NPO0JIEMBl, IPUBOUT PA3IUYHbIE TOUKU 3PEHUS, a TAK)KE€ COOCTBEHHBIE B3IJISA]IbI
Ha Hee. Pedepar oleHHBAETCs MO KOJMUYECTBY NMPHUBIICYCHHBIX WCTOYHUKOB, INIyOWHE aHAIN3a
npoOJieMbl, KauyecTBE OOOCHOBAHHS aBTOPCKOW TO3WIMH, TJIYOMHE PACKPBITUS TEMBI.
Y 10BIETBOPUTENbHASA OLEHKAa CTABUTCS, €CIM TEMa OCBEILIEHA JIMIIb YaCTUYHO, JOMYIIECHbI
(dakTuyeckue omMOKU B COAEpKaHUU pedepaTa, UM UMEIOTCS CYIIECTBEHHbIE OTCTYIJICHHUS OT
TpeGoBaHuH K pedeprupOBaHUIO, UM HETIOIHBIE OTBETHI Ha JIOTIOJIHUTEIILHBIE BOITPOCHI.
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Tect. Cucrema cTaHIAapTU3MPOBAHHBIX 3a/laHUM, I03BOJIAIOLIAS aBTOMAaTH3HPOBATH
MpoIelypy W3MEpEeHHsT ypOBHS 3HAHWA W yMeHHWH oOydatomierocs. TecT oOIleHMBAeTCs IO
KOJINYECTBY MPABUIBHBIX OTBETOB (HE MeHee 50%.).

[Ipaktnueckass paborta. IlpakTtuyeckass pabota — 3TO OCOOBIA BHJ JIEATEILHOCTH
00yyJaromerocsi, 4To MoJApa3yMeBaeT BBINOJHEHHS Pa3HOIUIAHOBBIX 3a/laHUM, HE CBS3aHHBIX C
00paboTKoll TeopeTHyeckoro matepuana. Bo BpeMsl BBINOJIHEHHS CTYAEHTY HEOO0XOIUMO
UCIOJIb30BaTh paHee MOJydYeHHbIE TeopeTHueckue 3HaHus. [lonoxkurenbHas OLEHKA CTaBUTCA,
€CJIM BBITIOJTHEHBI BCE 3/IaHUS MMPAKTHYECKON PabOTHI C 3aMEYaHUSIMU; CTYICHT OTBETHJI Ha BCE
KOHTPOJIbHBIE BOIPOCHI C 3aMEYaHUSMHU.

KontponbHas pabora. KoHTposibHasi paboTa — 3TO BUJ JACATEIHHOCTH O0YYarOMIErocs, 4TO
MOJIpa3yMeBaeT KOMIUIEKCHYIO IMPOBEPKY TEOPETHYECKOr0 MaTepualia U yMEHHE NPHUMEHATh
MIOJTy4dEeHHbIE 3HaHMs NpU pelieHur 3a1ad. [lonoxurenbHas OLEHKa CTaBUTCS, €CIM BBIIIOJHEHO
60% 3a1aHuil KOHTPOJIBEHOU PaOOTHI.

OneHka «OTIMYHO»  BBICTABISIETCA, KOrja oOydarommecs IOKa3blBaeT —IIyOoKoe
BCECTOpPOHHEE 3HAHUE paszfesia JUCIHIUIMHBI, 005S3aTeIbHON W JOMOJIHUTEIBHOW JIUTEPATYpPHI,
apryMEHTHPOBAaHO U JIOTMYECKH CTPOWHO M3JaraeT MaTepuall, MOXKET NMPUMEHATh 3HAHUS IS
aHaJIM3a KOHKPETHBIX CUTYalUH.

OrneHka «XOpOILO» CTABUTCSA HPU TBEPABIX 3HAHMAX pazjiena AUCLUIUIMHBI, 00sS3aTelIbHON
JUTEPATyphl, 3HAKOMCTBE C JIOTIOJTHUTEIBHOW JUTEPATypOl, apryMEHTHPOBAHHOM H3JIOKEHHUU
MaTepuala, YMEHUU IPUMEHUTh 3HAHUS JJIs aHAJIN3a KOHKPETHBIX CUTYaLnH.

OneHka «yIOBIIETBOPUTEIBHO» CTAaBUTCS, KOTJA CTYJEHT B OCHOBHOM 3HAeT pasfel
JTUCLUIUIMHBL, MOXET NPaKTUY€CKU IPUMEHHUTh CBOU 3HAHMUSL.

OneHka «HEYAOBJIETBOPUTEIBHO» CTABUTCSA, KOTJa CTYIEHT HE OCBOMJI OCHOBHOTO
coJiepKaHMs IpeaMeTa U ¢1a00 3HaeT U3ydaeMblid pa3/ies JUCIUIUINHBL.

7.3 OneHOYHBIE CPEACTBA IS MPOBECHUS TEKYIIEH aTTeCTalluu

B nanHOM pa3zene npuBOAsSTCS 00pa3Ilbl OLIEHOYHBIX CpencTB. I10THBINH KOMIUIEKT OIEHOYHBIX
cpenctB nmpuBoauTcs B DOHJIE OIICHOYHBIX CPE/ICTB.

Texymuit KOHTPOIb TPOBOAUTCSA B (hopMe:

-MHIMBUAYaJIbHbIN YCTHBIN ONPOC

-MIUCbMEHHBIN KOHTPOJIb

-TECTHPOBAHHUE TI0 TEOPETHUECKOMY MaTepHay

-[pakTHyecKas pabora

-3amuTa pedepara

-3aIl[UTa BHIMOJIHEHHOT' O 3aaHUs

N JInuneble IIpumepsl
®opma IpakTHyeckuii
N — 3HaHus YMenust onbIT (BaCHNE) KayecTBa OLICHOYHBIX
CTyJeHTA CpeacTB
Vel KonTpons Orenka ymeHnus: | OneHKa HaBBIKOB Orenka KonTponsn
(MMChMEHHBIN) | 3HAHUH IO paznuyarb paboTsI ¢ CIIOCOOHOCTH BIE BOIIPOCHI
OTpoc N0 OTIpeETICHHBIM KOHKPETHBIE JIUTEepaTypHBIMU OTIepaTUBHO U 0 TeMaM
TeMaM npobnemam MOHATHSA HNCTOYHHKAMHU Ka4eCTBEHHO MpUJIaraoTc
OTBEYaTh Ha s
NIOCTaBJICHHBIE
BOIIPOCHI
Pedeparsr Kontpons Ouenka ymenust | OneHka HaBBIKOB Ouenka Tembl
3HAHUH 110 pas3nuyarhb paboThI ¢ CIOCOOHOCTH K pedeparos
OTIpEIETICHHBIM KOHKDETHBIE JUTEPATYPHBIMH CaMOCTOSATENIFHON | MPHIIAraroTce
npobiaemam HIOHATUS HUCTOYHUKAMHU paboTe u aHaMM3y | A
JIUTEPaTypPHBIX
HCTOYHHUKOB
IIpaktnueckne | CMBICH NOHSATHH: | BBIIOJHSTH HaBbixkamu: Ornenka Temsl paboT
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paboTsI 4yncno, QyHKIWs, | apuGMETHYECKH | HaXOIUTh 3HAYCHHS | CIIOCOOHOCTH MIpUJIaraloTc
sorapudm, € JIeHCTBHS, KOPHSI HATYpaJIbHOM | ONEpaTUBHO U 'y
MIPOM3BOAHAS, coyerasi yCTHbIE | CTENEHH, CTETIEHH C | Ka4eCTBEHHO
CHUHYC, KOCUHYC, " MUCBMCHHBIC pairOHAJIbHBIM pemarb
TaHTCHC, MIPUEMBI; MIOKa3aTeneM, MIOCTaBJICHHBIE Ha
KOTaHTEHC, BBIYHCIISATH norapudma, MIPaKTHYECKUX
UHTErpai, Tena 3HAYEHHS MI0JIb30BaTHCS paboTax 3aga4u U
BpalIeHUs, YHCIIOBBIX U OILIEHKOH M apryMeHTHPOBATh
MHOTOTPaHHHMKH, | OYKBEHHBIX NIPUKUIKOM IIpU pe3yabTaThl
MIOBEPXHOCTH, BBIpaKCHUII; MIPAaKTHYECKUX
00BbeM OTIpeeNsTh paborax; cTpouTh
3HaYCHUE rpaduku GyHKIHUH;
¢byHKIMN IO COCTaBIISITh
3HAYEHHIO YpaBHEHUS U
apryMeHTa Ipu | HepaBEeHCTBA IO
Ppas3InuHBIX YCIIOBUIO 33JIa4H;
cnocobax CTPOUTH
3a1aHUs IIpocTennIne
GbyHKINH; cedeHus Kyoa,
BBIYHCIISATH MIPU3MBI, TUPAMHIBI
IIPOU3BOAHBIE U
nepBooOpasHbIe
; pelaTh
pannoHalbHbIE,
NOKa3aTebHbIe
"
norapumMuyuecKk
U€ ypaBHEHUS U
HEpaBEHCTBA;
pemarb
IUTAHUMETPHYEC
Kue u
pocTennne
CTEpeOMeTprYecC
KHUe 3aJa4u Ha
HaXOX/ICHHE
reOMETPUYECKH
X BEJIMYIHH
(mmH, yrios,
TUTOIIAJICH,
00bEeMOB
TectupoBanue | KonTtpoins Onenka ymenust | OueHKa HaBBIKOB Ornenka Bompocst
3HaHUH TI0 pas3nuuarb JIOTHYECKOTO CIIOCOOHOCTH MPUJIATraroTC
OTIpeIeTICHHBIM KOHKpETHBIE aHaIM3a ¥ CUHTE3a | OTEPaTHBHO U o
np06neMaM TIOHATHSA npu Ka4CCTBCHHO
COTIOCTaBIICHUHT OTBEYaTh Ha
KOHKPETHBIX TOCTaBJICHHBIE
TIOHSATHI BOIIPOCHI
Kontponsnast | Kontpons Ornenka ymenusi | OmeHKa HaBBIKOB Ornenka 3amanus
pabora 3HAHMU 10 TeMe paznuuarb JIOTHYECKOTO CIIOCOOHOCTH MpUIIararTc
(pazmemny) KOHKpETHBIE aHaJIM3a ¥ CHHTE3a | OINEPATHBHO U st
MOHSATHSA npu Ka4eCTBEHHO
COTIOCTaBIICHUT OTBEYaTh Ha
KOHKPETHBIX TIOCTaBJICHHBIE
TIOHSATHH BOITPOCHI
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7.4. OI_IGHO"IHLIG cpeacTBa 4Jid MPOBCACHUA HpOMC)KYTOQHOI\/'I aTTeCTannun

. JInunele Ipumepsbi
®opma HpakTnyecknii
S — 3nanus Ymenust ONbIT (BA1CTH) KavecTBa OLIEHOYHBIX
CTyJeHTa CpeacTB
Huddepennn | Konrpons 3Hanus | Ouenka ymeHuss | OIeHKa HaBBIKOB Ouenka Bonpocsr:
POBaHHBIN 6a30BBIX MOHUMATh JIOTHYECKOTO CIIOCOOHOCTH MIPUJIAraloTC
3a4er/ MIOJIOKEHUH B CHEHATILHYIO COTIOCTABIICHUS H TPaMOTHO M YETKO | 5
9K3aMeH obmnactu TEPMHUHOJIOTHIO | XapaKTepPUCTUKHU n3jarathb
MaTeMaTuKu 00BEKTOB MaTepHal
Ornenka ymenusi | OmeHKa HaBBIKOB Orenka 3amaun
pemarb JIOTHYECKOTO CIIOCOOHOCTH MpUIIaraoTc
TUIIOBBIC 3a1a4YU MBIIUICHUA IIPU TpPaMOTHO U YETKO A
B o0ylacti peLIeHnH 33134 B n3JaraTh Xo.
npodeccroHanb | obnacTu peleHus 3a1a4 B
HOM npodeccHoHanBHON | obmacTu
JIeSITEIILHOCTH JeSTeTbHOCTH poecCHOHATIBH
OM eI TENbHOCTHU
n
apryMeHTHPOBaThb
pe3yJIbTaThI

7.4.1 IlpuMepHbIEe BOIPOCHI JJIs MPOBEICHUS IPOMEXKYTOUHON aTTecTauuu (aud. 3auet/

9K3aMEH)

Bonpocs k quddepeHnpoBaHHOMY 3a4€eTy:

1.MHOX€eCTBO IeHCTBUTEIBHLIX Yncell. JlelcTBus HaJ ACHCTBUTECILHBIMU YUCIAMHU.

2 IIpubnuxennsle BeraucieHusa. OkpyrieHue npuOamKeHHbIX 3HaueHU BennyuH. 3./leficTBus
HaJ MPUOIMKEHHBIMU 3HAYCHUSIMU BEJIMYMH.
4.Ilonarue crenenu. CBONCTBA CTEIIECHEM.
5.Ilonarue xopHs. CBONCTBA KOPHEH.
6.Jlorapudmsl. CBoiicTBa JIorapumMoB.
7.0npenenenue gorapudma. Teopemsl norapudmuponanus. HatypanbHbie torapu@mel.
8.YnopsanoueHHble MHOKeCTBA. [lepecTaHOBKM U pa3MeIIeHuUs.

9.0cHOBHOE JTOrapu(PMHUECKOE TOKAECTBO U IPYTHE JIOTapu(PMUIECKHE TOKIECTBA.

10.MHuoxecTtB0. OCHOBHBIE TOHATHS.
11.MppanuoHanbHble YKCIa.

12.Pa3BuTHEe HOHATHSA O YUCIIE.

13.KoHeuHble 1 OECKOHEYHBIE IECATUYHBIC IPOOH.
14.0Okpyriienne npuOIMKEHHBIX 3HAUYCHUN BEJTHYMH.
15.0cHOBHBIE OHATUS TPUTOHOMETPUN

16.0OcHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA

17.®opmyibl IpUBEICHUS
18.DopMyIIbI CIOKEHUS

19. TpuronomeTpruyecKkrue ypaBHEHHsI U HEPABEHCTBA
20.®ynaknuu. O0MacTh ONMPEACICHUS 1 MHOYKECTBO 3HaUCHUN (DYHKIHH
21.CpoiicTBa pyHKIUHU
22 I'paduku seMeHTapHBIX (YHKITUN

BOHpOCBI I IIPOBCICHUS DK3aMCHA!

Llesbie 1 pauMOHAJIBHBIC YKCIIA.
[lepnieHauKynsIpHBIE IPSIMBIE B TPOCTPAHCTBE.
ApupmeTrueckuii KOpeHb HATYPaJIbHOHN CTEIICHH.
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[lapannenbHble NpsiMble, NEPIIEHIUKYIISAPHBIE K IIJIOCKOCTH.
CreneHb ¢ pallMOHATBHBIM U I€MCTBUTEIBHBIM IIOKA3aTEIEM.
[Ipu3Hak NepHneHAUKYIIPHOCTH IPAMOU U INIOCKOCTH.
Crenennas (yHKIUs, €€ CBOMCTBA U TpaQUK.

Teopema 0 IpsIMOiA, IEPIIEHAUKYIISIPHOU K IUNIOCKOCTH.
B3aumno oOpaTHbIe (YHKITHH.

PaccrostHue oT TOUKH 10 MIIOCKOCTH.

PaBHOCUIIbHBIE YpaBHEHUS U HEPaBEHCTBA.

Teopema 0 Tpex NEepHEeHAUKYIIApaXx.

HppanmoHanpHble ypaBHEHUS.

Yroa Mexay npsMOH U INIOCKOCTBIO.

[TokazaTenpHas (GyHKIIHSA, €€ CBOWCTBA U rpaduK.
JIByrpaHHBIN yroJIL.

IloxazaTenbHbIE ypaBHEHUS.

[Ipu3Hak neprneHuKyIIpHOCTH ABYX IUIOCKOCTEM.
ITokazarenbHbIE HEPABEHCTBA.

[IpssMOyTONIBHBIN NTapauICICIUIIC .

Cucrema noka3aTeNIbHBIX YPaBHEHUN U HEPABEHCTB.
Pannannas mepa yrna.

Jlorapumel.

[ToBOpOT TOUKM BOKPYT Haujla KOOPAMHAT.

CgoiicTBa JiorapugmoB.

Onpenenenue cuHyca, KOCUHyca ¥ TaHI'€HCa yIJia.
JlecaTU4HbIE U HaTypaJlbHbIE JIOTapU(PMBI.

3HaKHU CHUHYCa, KOCUHYCA U TaHT€HCA.

Jlorapudmuueckas QpyHKIuUs, ee CBOWCTBA U rpaduk.
3aBUCUMOCTb MEXKY CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJTHOI'O U TOTO XK€ YIJIa.
Jlorapudmuueckue ypaBHEHHUS.

TpuroHomeTprudecKue TOKIECTBA.

Jlorapugmuueckue HepaBeHCTBA.

CuHyc, KOCUHYC U TAHT€HC YIJIOB 00 M - O

[Ipenmer crepeomeTpun. AKCHOMBI CTEPEOMETPHH.
DOpMyIIBI CIOKEHHUS.

HekoTopele ciaencTBus U3 akCHOM.

CuHyc, KOCUHYC U TaHT€HC JBOMHOIO yIJa.

[lapannenbHble IpsIMBbIE B TPOCTPAHCTBE.

CuHyc, KOCUHYC U TAaHT'€HC TIOJIOBUHHOT'O yIJIa.
[TapannenbHOCTb TpEX MPSIMBIX.

@opMyIIBI IPUBEACHUS.

[lapauienbHOCT IPSMON U IIJIOCKOCTH.

Cymma 1 pa3zHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB.
CkpemumBaroiuecs npsiMble.

YpaBHeHuUe cos X = a.

VYpaBHeHHeE Sin X = 0.

OO6patHbIe TPUTOHOMETPHYECKUE QYHKITUH.

VYTIIBl ¢ COHANpPaBICHHBIMU CTOPOHAMM.

YpaBHeHue tg x = a.

Yrois Mexay NpsSMBIMU.

O06nacTh onpeesieHusl 1 MHOYKECTBO 3HAUYEHUN TPUTOHOMETPHUECKUX (PYHKITHI.
[TapamienbHble INIOCKOCTH.

YeTHOCTh, HEYETHOCTh, NEPUOJAUYHOCTh TPUTOHOMETPUYECKUX (PYHKIUH.
CBoICTBO NMapaieNbHbIX III0CKOCTEN.
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CaoiicTBa (DyHKIIMHU Y = COS X U ee rpaduk.
Tetpasap.

CpoiicTBa GyHKIMHU y = Sin X U ee rpaduk.
[Tapannenenunen.

CpoiicTBa pyHKINH Y = tg X U ee TpaduK.

7.4.2. [lpumepHbIe SK3aMEHAIIMOHHBIC 33/1a4d Ha dK3aMeH/aud 3adeT
[IpakTnueckue 3aganus.
Haiinure 3Hauenne BeipaxkeHus a8 (a-4)2 +a9 :all npu a=-2
Haiitn 3Havenne Gynkmuu:y = 4x-3 + 6x0,5 + 3, npu x = 0,25
Beruncnute 3HaueHue qpodu Sa-2b  ecnm 8a-3b=0

3a-b

N3 dpopmymnsl miomaau cekropa S=IIR2a Beipaszure pagnyc R
360
Boramcints 3V640
3410
Haiigure sHaueHne Boipaskerms 24\6+(N27-v32)2

[IpencraBbTe BoIpakeHHe a3 B BUJIE CTEIIEHU C OCHOBAHUEM a.
a-2 ava

Haiiru: (2x-2 + 3x0,5 - 2) mpu x=9
HaiinuTe 3HaueHne BeipakeHust a2+4a+4 npu a=-2.

2+a
BexTop a cocTaBisger ¢ moa0KuTeNbHbIM HarnpaBieHueM ocu OY 120°. Haiitu koopaunaty Y
BEKTOpa a, €CJIU U3BECTHO, YTO | a | =213
Haiinure 3Hauenue BelpaxkeHus a2-8a+16 mpu a=2.

a-4
Hailinure momanp 4YeThIpeXyroibHHUKA ¢ BepirnHamu B Toukax A(-4;-1), B(-1;-1), C(6;3) u D(-
5;3)
Ipu Kakux 3HAYEHMSIX X KBAaJPaTHBIN TpexuiieH X2— 5X + 6 paBeH HyJI0?
CKOJIBKO CYIIECTBYET CIIOCOOOB paccauTh 8 TOCTEH O BOCBMU MECTaM 3a CTOJIOM
Beruncnuth ckansipHoe npousBeaeHue acb, ecnu a=8, b=5u L (a,b)=n
Iponorenuuposats: logex= 2logca+logeb-1
[ponorapudmuposaTs 1o ocHoBanuo a X=a2b:C
Haiinure paccrosianue mexay Toukamu C(-15) u D(4,5)

7

Boruncnuts :Log8 16 + Log27 9

3anumuTe B BHIe OCCKOHEUHOU MEePUOJUIECKON ApOOH Yuca:
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3ul
7 6
Haiinure 3HaueHue BbIpaKEHUS N7 - N5
V75 TS
Cpasnure : 0, 389999... u 0, 389. IMu 22\7
Boruncnuts : 2,5L0g2,5 10 + 1
Boeraucouts : 52 — Log5 10
Hano: AABC, L A=900, AB = 90cm. Yepes ctopory AC npoBejieHa TIOCKOCTH 0, 00pa3yromias
¢ ockocThio AABC yron 300 . BerauciauTe paccTosHUE OT BEPIIMHBI B 710 MIIOCKOCTH Q.

Cpasuutb: 730 u 440

B npsmoyronsaoM TpeyroibHuke ABC yron B- npsimoit, AB=3,CB=4. Haiigute ckansipHoe
npousseneHue CA-CB.

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

[Ipunosxenne 1. KpaTkuil KOHCIIEKT JEKLMOHHBIX 3aHITHH

Jlexkmma Ne 32

Tema: Kiaccudukanms ciydaiiHeIx coObiTuil. Kiaccuueckoe ormpenesneHue BepOsSTHOCTH.
CBoiicTBa BEpOATHOCTU COOBITHSI, HETTOCPECTBEHHBIN MOJCUYET BEpOITHOCTH. [IpumMepsl.
Pesynbrat, ncxona ucnelTaHus Ha3biBaeTcsa coObiTHeM. COOBITUSIMU SIBIISIIOTCS: BBINIAZIeHUE repoa
Wi 1udpsl, MomajaHue B LENb WIM MpoMax, MOSBICHHE TOr0 WJIM MHOTO YHCIa OYKOB Ha
OpoieHHO# urpanbHO KocTh. [[ns o0o3HaueHWs] COOBITUH MCIONB3YIOTCA OOJNbIINE OYKBBI
natuHcKoro andasurta: A, B, C u 1.11.

Ecin npu ka10M UCTIBITAHUH, IPU KOTOPOM MPOUCXOIHUT COOBITHE A, IPOUCXOAMUT U COOBITHE
B, To roBOpsT, uTO A BiedeT 3a coboi coOwriTHe B (BXOauT B B, sABIsSE€TCS YacTHBIM CiTydaem,

BapuanToM B) unu B Bkmouaer cobbitre A, u 0603Hauaor A & B,

JIBa cOOBITHS HA3bIBAIOTCS COBMECTUMBIMU, €CIU MOSBJICHHE OJHOTO U3 HHUX HE MCKIIIOYaeT
MOSIBJICHUE JIPYTOT0 B OJJHOM U TOM € MCIIBITAHUH.

2 coOBITHS HAa3bIBAIOTCSI HECOBMECTUMBIMH, €CIIM IMOSBICHHE OJHOTO W3 HHUX MCKIIOYaeT
MOSIBJIEHUE JPYTOT0 B OJJHOM U TOM K€ MCTIBITAHUH.

HecoBmectumocTs 6osee ueM IBYX COOBITHIA B JTaHHOM HCIBITAHHHM O3HAYaeT MX MOMAPHYIO
HECOBMECTUMOCT.

JIBa coObiTsi A W B Ha3pIBalOTCS MPOTHUBOIOJIOXKHBIMH, €CIM B JAaHHOM HCIIBITAHUUA OHU
HECOBMECTHMBI M OJHO W3 HHUX 00s3areNbHO Tpoucxoaut. CoObITHE, MPOTHUBOMOIOKHOE

coOBITHIO A, 0003HauaroT A .

CoOpITHE Ha3bIBAETCA JTOCTOBEPHBIM (0003HAYaeM 2), €Clii B JAHHOM UCIIBITAHUHN OHO SIBJISIETCS
€IJMHCTBEHHO BO3MOXXHBIM €I0 MCXOJOM, M HEBO3MOXKHBIM, €CJIM B JAHHOM HUCIBITAHUH OHO
3aBEIOMO HE MOKeT mpon3oTr. COOBITHE HA3BIBAETCS HEBO3MOXKHBIM (0003HaYaeM ()), eciu B
pe3ynbTaTe UCTBITAHHS OHO BOOOIIE HE MOXKET MIPOU30UTH.

CobObiTHe A Ha3bIBaeTCs CIIydallHbIM, €CIM OHO OOBEKTUBHO MOXKET HACTYNHUTh WIH He
HACTYIUTH B JAHHOM UCTIBITAHUH.

Anrebpa coOBITHH.

Cymmoii cobbiTnii A u B HaspiBaercs cobbitie C = A + B, cocrosiiee B HACTYIUIGHUU TIO
KpaiiHelt Mepe oJITHOro u3 coobITuil A nim B.

AHAJNOTHYHO CYMMOW KOHeYHOro uucia coowbituit Al, A2, ..., Ak Ha3bBaeTcs coObiTHe A =
Al+A2 + ... + Ak, cocTositiee B HACTYIUICHUU XOTs ObI OJTHOTO M3 coObIThid Al, (1= 1, ..., k).

W3 onpenenenus cienyet, uto A + B =B + A. CnpaBennuBo TakXe U COUYETAaTEIbHOE CBOMCTBO.
Onnako A + A= A (aHe 2A).

[MpoussenenueM coOwbiTuii A u B HaswiBaercs coOwsitie C = AB, cocrosiiee B TOM, 4TO B
pe3ynbTaTe UCTBbITAaHUS MPOU3OLLIH U coObITHE A, 1 coObITHE B.

AHAJIOTHYHO MPOU3BEACHUEM KOHEYHOTo uncia coowsituit Al, A2, ..., Ak Ha3bBaeTcs coObITHE
A = ATA2...Ak, cocrosiiiee B TOM, YTO B pe3yibTaTe UCIBITAHUS MPOU3OILIN BCE yKa3aHHbBIC
COOBITHSI.

N3 omnpenenenuss HemocpenactBeHHo cieayetr, 4to AB = BA. CnopaBeniuBbl Takxke
coueTaTeNIbHbIM U AUCTPpUOYTUBHBIN 3akoHbl. OnHako AA = A (a He A2).

['oBOpSIT, YTO COBOKYMHOCTH COOBITHII 00pa3yeT MOJHYI0 TPYIINYy COOBITUH [JIsi JaHHOTO
WCTIBITAHUS, €CJIA €r0 Pe3yIbTaTOM 0053aTeIbHO CTAHOBUTCS XOTSI OBl OJTHO U3 HHX.
PaccmotpuM mosnHyr0 Tpynmy mormapHO HECOBMECTUMBIX cOObITHI Al, A2, ..., An, CBI3aHHYIO C
HEKOTOPBIM UCIbITaHUuEM. [IpeNnonoKuM, 4To B ’TOM UCTBITAHUU OCYIIECTBICHUE KaXKIOTO U3
cooprTuii Ai, (1 = 1, 2, ..., k) paBHOBO3MOXHO, T. €. YCJIOBHS HCIBITAHHS HE CO3IAIOT
MIPEUMYIIECTB B MOSBICHUH KAKOTO-TUOO0 COOBITHSI TIepeT IPYTUMUA BO3MOKHBIMHU.

CoObiTuss Al, A2, .., An, oOpasyouye MOJHYIO TPYINy I[ONapHO HECOBMECTUMBIX U
PaBHOBO3MOYKHBIX COOBITHI, HA3bIBAIOT JIEMEHTAPHBIMH COOBITUAMU ().

CoObiTHe A Ha3bpIBaeTCsA OJaronmpUATCTBYIOIIMM COOBITHIO B, ecnum HacTymineHue coObITuUsS A
BJI€UeT 3a co00il HacTymIeHue coobiTus B.
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Knaccuueckoe ompenenenue BeposTHOCTU. BepositHoctbio P(A) coObiTus A HasbiBaeTcs
OTHOIIIEHWE M/N YKCJIa DJIEMEHTAPHBIX COOBITHH, OJarOMpUITCTBYIOMHNX COOBITUIO A, K YHCITY
BCEX AJIEMEHTAPHBIX COOBITHUH, T.€.
P(A) = m/n.
CBoiicTBa BEpOSTHOCTH COOBITHS:

1. BeposTHOCTh 1OCTOBEpHOrO cOOBbITHS paBHa 1. JleCTBUTENBHO, JOCTOBEPHOMY COOBITHIO
JIOJDKHBI OJIarONpUsATCTBOBATH BCE N AJIIEMEHTAPHBIX COOBITUH, T.e. M = N U, CJIEOBATEIIBHO,
P(Q)=mmh=nn=1.
2. BeposTHOCTh HEBO3MOXKHOTO cOOBITHS paBHa 0. B camom 1ene, HEBO3MOXXHOMY COOBITHIO HE
MOXET OJIarompHUsITCTBOBATh HU OJIHO U3 DJIEMEHTapHBIX COObITHH, T.e. m = 0, oTkyaa: P(Q) =
m/n =0/n=0.
3. BeposaTHOCTb ci1y4aifHOro COOBITHS €CTh MOJIOKUTENIBHOE YHUCII0, 3aKII0UEHHOE MEXy HyJIeM
U eauHuIel. JledHCTBUTENbHO, CITy4aliHOMY COOBITHIO OJaronpusTCTBYET JIUIIb YacTh U3 OOIIEro
guciaa dSJeMEHTapHBIX coObiTui. [loaTomMy B aTomM ciiydae O<m<n wu, 3HauuT, O<m/n<l.
CrnenoBarensHo, 0<P(A)<l. T.o., BEpOSATHOCTH JIOOOr0 COOBITHS YIOBIETBOPSIET IBOMHOMY
HepaBeHCTBY: 0 < P(A) < 1.
3ameuanue. V3 ompezneneHuss BEPOSTHOCTH CIEAYET, YTO 3JEMEHTapHBIE COOBITHS SBISIOTCS
PaBHOBEPOSATHBIMH, T. €. 00JIaat0T OJTHON M TOM e BEPOATHOCTBIO.
CoObITHs, BEPOSITHOCTH KOTOPHIX OYEHb MaJIbl (OJTM3KM K HYJTIO) WJIM OY€Hb BEIHKH (OMU3KH K
€IMHUIIE), HAa3bIBAIOTCS COOTBETCTBEHHO NPAKTUUYECKM HEBO3MOXKHBIMH MM MHPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMH.
CraTtuctudeckoe onpezeneHre BEpOITHOCTH COOBITHS U yCIOBUSA ero npuMeHnmoctu. Ipumep.
CratucTuuecKkoil BEpOSITHOCTHIO COOBITHS A Ha3bIBA€TCSA OTHOCHUTENbHAS YacToTa (4acTOCTh)
MOSIBJICHUSI 3TOT'O COOBITHS B N TPOU3BEIEHHBIX UCIIBITAHUSAX, T.€.

O~

m

Tne P (A cratucriaeckas Bep-Tb COObITHS A; W(A) - OTHOCHTENbHAsI YacToTa (4acTOCTh)
coOBITHS A; M - YUCJIO WCIBITAHWH, B KOTOPBIX MOSBUJIOCH COOBITHE A; n - o0IIee 4Yucio
HCTIBITAHUM.

B otnuume oT «maremaruyeckoit» BeposTHocTH P(A), paccmarpuBaeMoil B KIACCHYECKOM

ompeneneHuy, craThcTHueckas Bep-tb () gisercs XapaKTEPHCTHKOH  OIBITHOIL,
skciepuMeHTaIbHOU. Eciam P(A) ecth mons ciaydyaeB, OnaronpusATCTBYIOIIMX COOBITHIO A,

KOTOpasi ONpEe/IACTCS HEMOCPEACTBEHHO, 0e3 Kakux-mu6o ucnsrrannmit, To © (A ecrp nons
Tex PaKkTUYeCKH MPOU3BEIECHHBIX HUCTIBITAHUM, B KOTOPBIX COOBITHE A MOSBUIIOCH.
CraTucTueckoe OINpeAeNiCeHUE BEP-TH, KaK U MOHATUS U METOJbl TEOPUU BEPO-TEH B LIETIOM,
MPUMEHUMBI HE K JIIOOBIM COOBITUSIM C HEOMPEJETICHHBIM HCXOAOM, KOTOpBIE B >KUTEHCKOMN
NPAaKTUKE CYUTAIOTCA CIy4alHBIMH, a TOJBKO K TEM U3 HHX, KOTOpbIe O00JaaaroT
OTpeieIeHHBIMU CBOMCTBaMH.

1) PaccmarpuBaempble COOBITHS A.0. HMCXOJaMU TOJBKO TEX HCIBITAaHUH, KOTOphIE M.0.
BOCTIPOM3BEICHBI HEOTPAHUYEHHOE YHCIIO Pa3 MPHU OJHOM U TOM K€ KOMIUIEKCE YCIIOBUH.

2) CoOblTHs OOKHBI 00NagaTh TaK HA3bIBAEMOW CTAaTHCTUYECKOH YCTOMYMBOCTBIO, HIIU
YCTONYHUBOCTHIO OTHOCUTENBHBIX YaCTOT. JTO O3HAYAET, YTO B PA3IUYHBIX CEPHUSIX MCIBITAHHMA
OTHOCUTENIbHASA 4YacTOTa (4acTOCTh) COOBITHS M3MEHSAETCS HE3HAUUTEIHHO (T€M MEHBIIE, YeM
0OJIbIlIe YMCJIO MCIBITAHUN), KOJEOJSICh OKOJIO MOCTOSHHOro uucia. Okaszanoch, YTO 3TUM
MIOCTOSTHHBIM YHCJIOM SIBJISIETCSI BEPOSTHOCTh COOBITHA. DakT mMpuOIMKEHUS OTHOCUTEIHHOMN
YacTOThI, WM YaCTOCTH, COOBITHS K €r0 Bep-TH MpH [] yKclia HCIBITAHUN, CBOJASIIUXCS K CXEMe
CIIy4aeB, MOJATBEP)KIAETCS MHOTOUMCIEHHBIMM MAaCCOBBIMHM SKCIIEPUMEHTAMM, IPOBOJAMMBIMU
Pa3HBIMH JIUIIAMU CO BPEMEH BOSHHUKHOBEHHUS TEOPUU BEP-TEH.

3) Yucno wucnbITaHWN, B pPE3yNbTaTe KOTOPBIX TOSBISETCS COOBITHE A, JODKHO OBITh
JIOCTaTOYHO BEJIMKO, MOO TOJNBKO B 3TOM ClIydae MOXHO CYHTaTh Bep-Th coObITHS P(A)
MpUOJMKEHHO PaBHOIM €€ OTHOCUTENBbHON uacToTe. PesroMupys, MOXKHO CKa3aTb, YTO TEOPHS
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BEp-Tel M3y4yaeT JUIIb TaKue COOBITHS, B OTHOLIEHMHM KOTOPBIX MMEET CMBICI HE TOJBKO
yTBEpXkKAeHHEe 00 UX CIy4alHOCTH, HO U BO3MOXKHa OOBEKTHUBHAs OILIEHKAa OTHOCUTEJIBbHOMN
4acTOThl UX MOsABIEHUS. Tak, yTBEpKACHHUE, YTO IIPU BBIIOJHEHUU OIPEAEIEHHOIO KOMILIEKCA
YCJIIOBUM S BEpPOSTHOCTH COOBITHS = P, O3HAYAET HE TOJIBKO CIIYYalHOCTb COOBITHS A, HO U
OTIpEeICIIEHHYI0, TOCTATOYHO ONMU3KYIO K P, AOJIO MOSIBICHUN COOBITHS A MpHU OONBIIOM YUCIE
WCTIBITAHUH; @ 3HAYHT, BBIPAXKACT OMpPECICHHYI0 OOBEKTHBHYIO (XOTS U CBOCOOPa3HYIO) CBA3b
MEX]ly KOMIIJIEKCOM YCJIOBHM S U cOOBITHEM A (HE 3aBUCSIIYIO OT CyOBEKTUBHBIX CYXKICHHUU O
HaJM4YUU 3TOM CBA3M TOrO WM MHOro juua). M naxe mpocTo CyliecTBOBaHHUE BEPOSTHOCTU P
(kormja camMoO 3HAa4YEHHE P HEU3BECTHO) COXpAHSET KAuye€CTBEHHO CYTh 3TOr0 YTBEP)KICHUS,
BBIJICJIEHHYIO KyPCUBOM.

Jlerko TpoOBEpUTH, UTO CBOMCTBA BEP-TH, BBITEKAIOIIME M3 KJIACCUYECKOTO OMNPEICIICHNUS,
COXPAHSIIOTCS U MPU CTATUCTUYECKOM OMpEeNICHUN BEPOSTHOCTH.

3ameuanue: 1) Cratuctuyeckasi Bep-b MOXET OBITh HaiiieHa TOJBKO IOCE IMPOBEACHHUS
OTBITOB, a JUJIsl KJIACCUYECKOW BEPOSTHOCTH OMBITHI He HYXHBL. 2) CraTHcTUYecKas Bep-Tb
MOJTy4aeTCsl Pa3IMYHOU ISl pasHBIX CEepUil OMBITOB, OJHAKO IPH JOCTATOYHO OOJIBIIOM
KOJIMUECTBE OMBITOB MPAKTUYECKU JOCTOBEPHO, YTO CTATUCTHUYECKAsl BEp-Th Oy/IeT CKOJIb YTOIHO
MaJjio OTJIMYATCA OT KJIACCUYECKOM Bep-TH (YCTOMUMBOCTH CTATUCTUUECKON 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

37




6+3=3 2 | x=-6
3 | x=3
4 | npyroii oTBET
13 | Haiitu obnacTs onpeaeneHus GyHKIUU: 1 | x<6
6 1 2 | x>6
6-6 3 | x>0
4 | npyroi oTBeT
14 | YkaxkuTe npu Kakux 3HAYCHUSIX X QyHKIUS 1 (—o0; _\/5) U (\/z : +00)
0=—0"+2 NPUHUMAET OTPHIATEIHHBIE 2 | (—2:42)
3HAYEHUS 3 a NG 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 KBajpaTa, 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

n/

Coneprxanue 3agaHus

BapuaHTbl 0TBETOB

A b

B

I
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3 2
0,75:—) -9
( 4

1 -6 6 5,25 7 0,6
Haiitu 75% ot uncna:
(E N 2) !
2 Vipocruts \€ @ a—c 0,5 1 0 %) 4
Y BBIYMCIIUTH TIpu a =2, ¢ = 0,5-1
LA
3 0,125% + (—j -4 6 4,75 2 1 0,25
Boruncnnts: 3 40
Haiitu obnacte onpenenenust GyHKIUH: X>2 X#2
4
y = lg(9x — 14 — x2) <7 X#T X#2 X>2 -
5 Pemmth nmokazarensHOE HEPABEHCTBO: w<_ D >0 <2 <0 %0
0,5x > 0,25
Pemmts norapudgmuueckoe ypaBHEHHE: 3 _ _ _
6 logx(3x2 + 10) = 2 X=+8 |@ x=5 x=5 x=5
7 Peumith TPUTOHOMETPUYIECKOE ypaBHerue: | 7 | 7 =1 Fank | x= Tk w1 Pk
sinx=0,5 6 6 3 3
Haiitu npousBoanyto GyHKIMU
x2+2
8 = -2 6 2 0 1
x—1
Y BBIYUCIIUTH €€ 3HAaYCHHE NP X = 2
9 2142x—7 = —16 |x=18 |7t T8
PeluTs ypaBHEHHE X= =X X= X= x =22 x =28 X=
B ocHOBaHUU IIPSAMOM IIPU3MBI JIEKUT
10 |kBazmpar. Jlnaronanb OCHOBaHHUs V2 cM, 9 J2 o3 |4 om3 2 M3 J3 o 4\/8 o
JaroHai b OOKOBOH TpaHU 2 CM.
Hatitn 06beM MpU3MBI.
Oternl: 1 —A;2-B;3-1,4-A;5-B;6-b;7-B; 8—A;9-]1; 10T
Bapuantr Ne 0 — 2
Ne C xa ana BapuaHnTsl 0TBETOB
| ConepKanye sananus A 5 B T il
Haiitn yucno, 80% xoToporo cocrasisier X
1 %.(215_2)2 = 0,2 0,16 0,25 1
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(a+1)’
Y% a’+2a+1
5 IIPOCTUTH . 4 2 1 3 9
5) 3
a=|—
Y BBIYHCIIMTD TPU 3
BoeruucauTs: 16v9:44/3 -30
3 46 43 12 1 0
Haiiti o6nacts onpenenenust GyHKIIHH:
4 y——24 X#25 [x>2 X#2 x#1 X #0
5x—10
Pemmte nmokasarteibHOE HEPABEHCTBO:
5 5x+1-2-5x>15 X <2 X>2 x> 1 x>0 X>—1
Pemmte norapudmMuveckoe ypaBHEHHE:
6 4-log4x = 16 X=256 |x=64 |[x=40 |x=4 x=1
Pemuth TpUroHOMETpHUECKOE YpaBHEHHUE:
7 th:]. x:g x:§+2n~k x=%+7z~k x:§+2n-k x:§+n~k
Haiitn npousBoaHyt0 QyHKIMH Y = SiNX |
8 Y BBIYUCIIUTH €€ 3HAYeHHE MpH X = /6 3 % J 1 0
) _
<=3 x=0
5 —
9 PelmmTh ypaBHeHue (x —4xNx-3=0 |[x=0 X =3 X =4 <=4 X 2‘31
X =
VYToJI IpU BEpIIIMHE OCEBOTO CEYCHUS 5
43 n
10 |xomyca pasen 900 , AMaMeTp OCHOBAHHMS 2 o3 T 3 A a3 3
paBeH 2 cM. cm3 2 mem3 3 em3
Haiitn 06bem KoHYCA.
Omerel: 1 —-1;2—-A;3-5;4-B;5-B;6-A;7-B;8—A;9-1; 10— /I;
BapmantT Ne 0 —3
Ne Conepskatie 3a1ams Bapuantel otBeTa
nm | O7P g A B C D
5 2
1 5" 2; +0,1-0,25 2,5 0,25 25 6,25
Borunciurs:
J10-/6
2 \/— a5 -4/0,09 0,01 1 0,5 0,1
Ypocturs: 12445
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1 o
3 Hatitu unciao, ecinu 92 % ot 3TOro ymcia 200 50 20 169,28
cocrasiisieT 184
4 9
c -c
-12 — —
4 Vipoetuts: c 2 2 0,25 0,25
Y BeIUUCTIHTh ipu ¢ =— 0,5
. 2x% +2x-12 2(x+2) | x+5 20x-2) |2x-10
COKpaTUTh IPOOk: 3x+9 3 6 3 12
5 2b—4b> 20> 1 , . b+l 1
BbruncnuTh KOOpAUHATHI TOUKH MEPECeUEHUs
7 |bysKmmii: (-2;-5)  |(1;6) (-450) |(29)
y=5x+5 u y=-2x-9
8 Peummnth HepaBeHcTBO: 3 -5(2x+4)>7-2x [X=>-3 x<3 x<-0,3 X <-3
B paBHOOEpeHHOI Tpaneuu OCTpbIil Yroji paBeH
9 450, 6okoBasi ctopoHa 4 V2 CM, a BepxHee 40 cMm2 24 om2 48 cm2 64 ov2
OCHOBaHHE 6 cM.
Haiitu niomans tpanenuu.
10 Onpenenuts, TPOXOAUT U rpaduk QyHKIIUN DOXOIUT | HE B
y=-0,5x2 +2x - 0,5 uepe3 Touky (4; 3,5). POXO MIPOXOTUT
Oteetni: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8§)D; 9)A;
Bapuant Ne 0 —4
No C N Bapuantel orBera
T e A B C D
I 1 24).2
1 92337555 12 5 0,5 0,2
Boruucnuts:
2 Haititu 0,5 % ot uncia 10. 2 0,2 0,05 0,01
3 Hatitu X u3 mpomopruu: 9,6 :1,2=(7,5-x) :0,5(3,5 3 55 6
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[IpencraBuT B BUJE CTENICHH C OCHOBAHHUEM a: 3 i

4 13 B 3 a a2
a?-a-Ja a a

. 4x 4 42x-y) x x 4y
YIpocTHTh: xt -yt Xty x?—y? | x+y x—y xt—y?

6 Haiitu cymmy KopHe# ypaBHEHUS : 6 5 9 9
Bx+3)3-2x)=0 8 8

x—6y=-2

! 3y =5 (8-1) -8-1) |41 (4:1)
Pemnte cucreMy ypaBHEHHMI: y=

8 Pewutes HepaBenctBo:  3(1 —x)—(2—-x) <2 x<0,5 X <-0,5 x>-05 |x>05
Haiiti miomanbs paBHOCTOPOHHETO TPEYT OJIbHUKA,

o 23 INE] 16eM2  [8cm2 16v3
BBICOTA KOTOPOTO PaBHA CM. cm2 M M cm2

2h 2 28 2

10 s=|7" P P e s
Beipazuts h u3 popmynsr: a 2 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 - Bapnantel oTBeta

. oJlep>KaHHe 3aJaHUS A B & D

8x* —0,5x 3 6 6 1

1 FIC N il - QN B P Vo = s
BEIYHCIIATE: 13-x 2 2 4 2

5 25 1 i 4 1
Haitti 27 % ot umcna 91 3 12 3 7

3 XHaI/ITI/I CyMMYy KOpHe# ypaBHeHus: (x +1)2=11—- 10 _3 10 3
[IpencraBuTh B BHJIE CTETIEHH C OCHOBAHHEM N

3 s 4 2

4 2n* - nt — % 4n6 4n2
_ n
0,527 -n”’
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2_
(a 6a+9)(4a+12)+18

5 2a2 2(a2 +18) [2(a+3) 2(a-3)2
YrpocTurs: 2a-6
Haiiti o6nacte onpenenenus GyHKIUH:
6 _ x-3 x=2-2  |x#3 x>3 x> -2
Nx+2
4x -6y =26
! Sra3pel (-2-3)  |(23) (32 |23
Pemmts cucremy ypaBHEHUM: y=
x 2x _1 1
8 —=-= sz X<6 " X>—2 X< -2
Pemnte HEpaBEeHCTBO: 2 3 3 x< 6
9 [IpssMOyronsHUK CO CTOpOHAMH 6cMu 8 cm 251 en2 S oM 107 oM S oa?
BIIMCaH B OKPYXHOCTh. HaliTu JJIMHY OKPY>KHOCTH.
2
47°R 2
10 a=—— 7o |37 R T:2LR T=27z-'\/E T= /2LR
Bl T : T a’ a a a
pasutb T u3 popmysl:
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 BapuaHnTsl 0TBETOB
wn |Conepkanne sananns A 5 B T il
3
1 0,4:(4——8,6j L 15 ~015 |1 -1
Haiitu 150 % ot uncna: S 15
(1 ! j a
2 VHpocTHTH b a+b) b 0 %) 2 5 1
v BeIauCIUTh ipu a=0,2 b=10
A .
3 5) Vs +4-3,9" 10,2 4,5 15 5 1
Boruucnurs:
Haiitu obmacte onpeneneHust PyHKIUH: Tk
4 1 x>0 X#3 X0 x#—  |x#3nk
_ 3sin3 3
SINsx
5 Pemmtsh nokazarenbHOE HEPABEHCTBO: w<_3 «> 0 <2 w1 %3
33x—3 > 27
Pemmts norapudmuueckoe ypaBHeHHE:
6 logx(x +12) =2 4 -3 10 -10 1
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Pemmth TPUTOHOMETPHUYCCKOC YPABHCHUC!

T
7 tg(x _ g] _ ik 3k STk |3k 0
3
Haiit npou3BogHy0 QyHKIIUA:
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 Pemts ypaBHEeHUE x=6 x =13 =13 =13 x=0
[Tnomaap 0ceBOro ceueHwust MPsIMOro NG} NE)
10 |mmnmugpa pasHa 12 cm2, BeICOTa 3CM. 12ncm3  |36mcem3 4w em3 2n3 6“3
cM cM

Hatitn 06beM nuiuHpa.

Oteetel: 1 —B;2-1;3-134-1,5-6;6-A; 7-B; 8- ;99— A; 10— A;
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8.10INIOJIHUTEJIbHOE OBECHHEYEHHUE JUCIUIIJIMHbI

IIpunoxenne 1. KpaTkuil KOHCIEKT JICKIMOHHBIX 3aHATHN
JEKITHA Ne 32
Tema: KITACCUDUKAIIUA CIIYUYAWHBIX COBBITUN. KIIACCUYECKOE
OITPEJEJIEHUE BEPOSITHOCTU. CBOVICTBA BEPOSITHOCTU COBBITHS,
HETIOCPEJICTBEHHBIM ITOJICUET BEPOSITHOCTU. IIPUMEPHI.

PesynpTar, mcxom wucnbeiTaHus Ha3bBaeTcs coObITHEM. COOBITUSMU SIBISIFOTCS:
BbINaJicHHe repOa win uudpsl, MoMajaHue B LEdb WIM MPOMax, MOSBICHUE TOTO WM
MHOTO 4YHUCJIa OYKOB Ha OpOIIEHHOM WrpaibHOMl KocTu. Jyis o0o3HaueHHs] COOBITHI
UCTIOJNIB3YI0TCA Oomblue OyKBbI TaTUHCKOTO andasuta: A, B, C u T.1.

Ecau npu ka)k1oM UCTIBITAaHUU, TTPU KOTOPOM ITPOUCXOJIUT COOBITUE A, IPOUCXOIUT
u cobpiTue B, TO roBopsT, uTo A Bieder 3a coboi cobbiTue B (BxoauT B B, sBnsieTcs
JaCTHBIM ClTy4aeM, BapuanToM B) mim B BxitogyaeT coObitre A, n o6o3nauaror A & B.

JIBa cOOBITUSI HA3BIBAIOTCS COBMECTUMBIMH, €CJIM TOSBIIEHUE OJHOTO M3 HUX HE
UCKJTIOYAET MOSABIICHUE JPYTOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

2 CcOOBITHS HA3bIBAIOTCS HECOBMECTUMBIMHU, €CJIHM IMOSBICHHE OJHOTO W3 HHX
UCKJTIOYAET MOSABJICHUE JPYTrOTO B OJTHOM M TOM )K€ UCTIBITAHUU.

HecoBmecTtumocTh Gomiee yeM JIBYX COOBITHI B JaHHOM HCIIBITAHUM O3HAYACT WX
MOMAPHYIO HECOBMECTHUMOCTb.

JIBa coObITHs A 11 B Ha3BIBatOTCS IPOTUBOMOJIOKHBIMHY, €CITH B JAHHOM HUCIIBITAHUT
OHM HECOBMECTMMbl U OAHO U3 HUX o0s3arensHOo npoucxoaut. CoObiTHeE,
TIPOTHBOIONOKHOE COOBITHIO A, 0603Haa0T A .

CoObITHE Ha3bIBAETCSl JOCTOBEPHBIM (0003HAYaeM L)), €Clii B TaHHOM UCIBITAHUU
OHO SIBJISIETCSI €IMHCTBEHHO BO3MOXKHBIM €T0 MCXO0JIOM, U HEBO3MOXHBIM, €CJTH B TAHHOM
UCIBITAHUM OHO 3aBEJIOMO HE MOXET Mpou30ouTH. CoObITHE HA3BIBAETCS HEBO3MOXKHBIM
(o0o3Hauaem ), ecnu B pe3ybTaTe UCTIBITAHUSI OHO BOOOIIE HE MOXKET MPOU30UTH.

CoObiTHE A Ha3BIBACTCS CIIy4aliHBIM, €CJIH OHO OOBEKTHBHO MOXET HACTYIUTh WU
HE HACTYMUTh B JAHHOM UCIIBITAHUHU.

Anrebpa coObITHI.

CymMmoii coOeiThii A u B HaszweiBaeTcs cobOmitme C = A + B, cocrosmee B
HACTYIJIEHUU 10 KpallHel Mepe OAHOro U3 coobiTuil A i B.

AHAJIOTMYHO CYMMOH KOHEUHOI'O YHucia cOOBITHH Aj, A,, ..., Ax Ha3bIBaeTCs
cobbiTie A = Aj+A; + ... + Ay, cocTosiliee B HACTYIUIEHUH XOTs Obl OJJHOTO U3 COOBITHI
Al (1=1,.., k).

N3 onpenenenms cineayer, uro A + B = B + A. CnopaBemmuBo Takxke U
coueraresibHOE cBOMCTBO. OnHako A + A = A (a He 2A).

[TpousBenenunem coObiTuit A 1 B HaszpiBaeTcs coObiTe C = AB, cocrosiiee B TOM,
YTO B pe3yJbTaTe UCTIBITAHUS POU3OIILIN U COObITHE A, 1 coObITHE B.

AHAJIOTHYHO MPOU3BEACHHEM KOHEYHOro umciaa cooeitmii Al, A2, .., AK
Has3biBaeTcs coObiTie A = A1A2...AK, cocTosiiiee B TOM, YTO B Pe3yJbTaTe HCIBITAHHSI
MIPOU3OIILIN BCE YKA3aHHbBIE COOBITHS.

N3 onpenenenus HeMocpeACTBEHHO cuenyer, uTo AB = BA. CnpaBenyuBbl Takxke
coueTaTeNIbHbIN U TUCTPUOYTUBHBIN 3akoHBL. OHaKo AA = A (a He AZ).

["'OBOpST, YTO COBOKYNMHOCTh COOBITHM 00pa3zyeT MOJHYIO TPYIIY COOBITUH JUIs
JAHHOTO WCIIBITAHUS, €CIIM €T0 PEe3yJbTaTOM 00s13aTeIbHO CTAHOBHUTCS XOTS ObI OJHO W3
HUX.
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PaccmoTpuM moHYIO TPYIIy HOMapHO HECOBMECTUMBIX COOBITHI Aj, Aj, ..., An,
CBA3aHHYIO C HEKOTOpPbIM HCIHbITaHMEM. lIpeanonoxkum, 4TO B 3TOM HCHBITAHUU
OCYILECTBIICHHE KaXa0r0 u3 coonituii Al, (i=1, 2, ..., K) paBHOBO3MOKHO, T. €. YCIIOBHUS
UCTIBITAaHUS. HE CO3JAI0OT IMPEUMYIIECTB B IMOSBJICHUU KaKOro-mubo cOObITHS Iepen
JPYTMMH BO3MOYKHBIMH.

CoObiTust Az, Ay, ..., An, 0Opasyromye NOJIHYI0 TPYIIy MONapHO HECOBMECTUMBIX
Y pPaBHOBO3MOXKHBIX COOBITUM, HA3bIBAIOT AIEMEHTAPHBIMU COOBITUSAMU (®).

CoOpiTre A Ha3bIBaeTCs OJIAronmpusATCTBYIONINM cOObITHIO B, ecim HacTymieHne
coOBITHS A BIIeUeT 32 COOOM HACTyIUICHHE COOBITHS B.

Knaccuueckoe ompeneneHue BeposTHOCTH. BepositHocthio P(A) coObitus A
Ha3bIBACTCSI OTHOLICHHE M/N 4YKClIa DIEMEHTAPHBIX COOBITHIA, OJarOMpPUSITCTBYIOIIUX
COOBITHIO A, K UHCITYy BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

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

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

2. BeposiTHOCTH HEBO3MOXKHOI0 coObITUS paBHa (. B camoM siene, HeBO3MOKHOMY
COOBITHIO HE MOXKET OJIAarONPUATCTBOBATH HU OJHO M3 DJIEMEHTAPHBIX COOBITHA, T.€. M =
0, otkyma: P(@)=m/n =0/n =0.

3. BeposiTHOCTH CIly4ailHOrO COOBITUSL €CTh MOJOKUTEIBHOE YUCIO, 3aKII0YEHHOE
MEXy HyJIeM U eAuHuLed. J[edCTBUTENbHO, CIIydailHOMY COOBITHIO OJaronpHsITCTBYET
JIMILb YacTh U3 OOUIETO YKClia 3JeMEeHTapHbIX coObITHH. [1l03TOMY B 3TOM citydae 0<m<n
u, 3Hauut, 0<m/n<1. CnenoBarenbno, 0<P(A)<l. T.o., BEpOSITHOCTH JHOOOTO COOBITHS
yJIOBIIETBOpsieT IBOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

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

CoObITHS, BEPOSTHOCTH KOTOPHIX OYEHB MaJIbl (OJM3KH K HYJIIO) WM OYEHBb
BeIMKHM (OJMM3KM K €IMHUIIE), Ha3bIBAIOTCS COOTBETCTBEHHO NPAKTUYECKU
HEBO3MOXHBIMH WUJIU MPAKTHYECKH TOCTOBEPHBIMU COOBITHSIMHU.

CTATUCTUYECKOE OITPEJEJIEHUE BEPOATHOCTHU COBLITUA U
YCJIOBUA ET'O IPUMEHUMOCTU. [TPUMEP.
CratucTH4YecKON BEPOSTHOCTHIO COOBITHSI A Ha3bIBAeTCS OTHOCHTENbHAs 4acToTa

(4acTocTh) MOSBJICHUS 3TOTO COOBITHSI B N TPOU3BEACHHBIX UCTIBITAHUSX, T.C.
FRO—~ve—"
"
Ine P(A) - cratuctuyeckas Bep-Tb COOBITHS A; W(A) - OTHOCHTEIbHAS Y4acTOTa
(4acTocTh) COOBITUSI A; M - YUCJIO UCTIBITAHHM, B KOTOPHIX TMOSBHIIOCH COOBITHE A; n -
o0I11ee YMCII0 UCTTBITAHHM.

B oranume or «marematumyeckoir» BeposTtHocTH P(A), paccmarpuBaemoil B
KJIACCHYECKOM OIIpEIeICHIH, CTaTuCTHYecKast Bep-Tb P (A) sBiisieTcst XapakTepucTHKOM
OMBITHOM, 3KcnepuMeHTanbHOi. Eciin P(A) ecTh nons ciydaeB, 01aronpusTCTBYIOIIUX
COOBITHIO A, KOTOpas ONpeAeseTCs] HENOCPEICTBEHHO, 0e3 KaKUuX-1100 UCIBITAaHUH, TO
P(A) ects nons Tex MaKTUIECKH MPOM3BEACHHBIX MCIIBITAHHUMN, B KOTOPBIX COOBITHE A
HOSIBUJIOCK.

CraTUCTHYECKOE ONPEEIICHUE BEP-TH, KaK U MOHATUS U METOABI TEOPUU BEPO-TEH
B LI€JIOM, IPUMEHUMBI HE K JIIOOBIM COOBITUSIM C HEOTIPEACIIEHHBIM UCXOA0M, KOTOPhIE B
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KUTEHUCKON TPAKTUKE CUUTAIOTCS CIIy4alHBIMH, a TOJIBKO K TEM M3 HHUX, KOTOpBIE
00J1aJat0T ONpeIeIEHHBIMH CBOMCTBAMH.

1) PaccmarpuBaeMble cOOBITHS 1.0. UCXOJAaMHU TOJBKO T€X HMCHBITAHUN, KOTOPBIE
M.0. BOCHPOM3BEACHbI HEOrPAaHWYEHHOE YHMCIIO Pa3 MPHU OAHOM U TOM K€ KOMILJIEKCE
YCJIOBUU.

2) CoObITust TOJDKHBI 00J1a1aTh TaK HA3bIBAEMON CTATUCTUYECKON YCTONYHBOCTHIO,
WIH YCTOWYUBOCTBHIO OTHOCUTENBHBIX YACTOT. DTO O3HAYAET, YTO B PA3JIMUYHBIX CEPHUAX
WCIBITAHUN OTHOCHTEJIbHASsI 4acTOTa (YacTOCThb) COOBITHS M3MEHSETCS HE3HAYUTEIHHO
(TeM MeHblIe, yeM OOJIbLIE YUCIIO UCHBITAHU), KONEOIACh OKOJIO MOCTOSHHOTO YUCIIA.
Oxkazanoch, YTO ATHUM IOCTOSHHBIM YHCIIOM SIBJIIETCS BEPOATHOCTh cOObITHA. DakT
NPUOIMKEHHST OTHOCUTENBHOM YacTOThI, MM YAaCTOCTH, COOBITHS K €ro BEp-TH mpH |
YyClia UCHBITAHUN, CBOASIIUXCS K CXEME CIIydaeB, MOATBEPKIAETCS MHOTOYUCICHHBIMU
MacCOBBIMM  3KCIEPUMEHTAMM, [POBOJMMBIMU  PA3HBIMM JIMLAMHU CO BpPEMEH
BO3HUKHOBEHMSI TEOPUH BEp-TEN.

3) Uucno ucmelTaHui, B pe3ysbTaTe KOTOPHIX IMOSBISETCS COOBITHE A, IOKHO
OBITh JIOCTATOYHO BEJIMKO, NOO TOJBKO B 3TOM CJIy4yae MOXHO CUMTATh BEP-Tb COOBITHS
P(A) npubnukeHHO paBHOI €€ OTHOCUTENIbHOM uYacToTe. Pe3toMupys, MOXKHO CKa3athb,
YTO TeOpHsl Bep-Tel U3y4yaeT JUILb TaKUe COOBITUS, B OTHOIIEHUN KOTOPBIX HUMEET CMBICII
HE TOJIbKO YTBEpP)KIAEHUE 00 MX CIy4yalHOCTH, HO M BO3MOXHA OOBEKTHMBHAs OLICHKA
OTHOCHUTEJIbHOM YacTOThl MX MOsABJIEHUsA. Tak, yTBEp)KAEHUE, YTO IPU BBIIOJHEHUU
OIIPENIETICHHOr0 KOMILJIEKCa YCIOBUM S BEPOSTHOCTb COOBITHS = P, O3HAYAET HE TOJBKO
CIIy4allHOCTh COOBITHSI A, HO U ONPEACNCHHYIO, JOCTATOYHO OJHM3KYI0 K P, JOJIO
NOSABJICHUN CcOOBITUS A mpu OONBIIOM YHCIE MCHBITAHWN; a 3HAYUT, BBIpaKaeT
OINpe/eNIeHHYI0 OOBEKTUBHYIO (XOTS M CBOEOOPA3HYI0) CBS3b MEXKIY KOMILJIEKCOM
ycloBUM S 1 coObITHEM A (HE 3aBUCAIIYIO OT CYObEKTUBHBIX CYKICHUN O HATUYUU STOU
CBSA3M TOTO WIM MHOro juna). M naxe mpocTo CylecTBOBaHUE BEPOATHOCTH p (Koraa
caMO 3HAaY€HUE P HEU3BECTHO) COXPAHSET KAYECTBEHHO CYTh 3TOIO YTBEP)KICHHS,
BBIJICJIEHHYIO KYPCHUBOM.

Jlerko TpOBEpUTH, YTO CBOICTBAa BEP-TH, BBITEKAIOUIME W3 KIIACCUYECKOTO
OTpe/ieNIeHUs, COXPAHSIOTCS U MPU CTATUCTUUYECKOM ONPEEICHUH BEPOSITHOCTH.

3ameuanue: 1) Craructuyeckas BEp-b MOXKET ObITh HalJIEHAa TOJIBKO IOCIE
IOPOBE/IECHUS OIBITOB, a JUIs KJIACCHUYECKON BEpPOATHOCTU ONBITHI HE HYXHBIL. 2)
Cratuctuueckasi Bep-Th MOJIy4aeTCs pa3IMYHON JUUIsl Pa3HBIX CEPHil OINBITOB, OJJHAKO MPU
JOCTATOYHO  OOJIBIIOM  KOJIMYECTBE  ONBITOB  MPAKTUYECKH  JIOCTOBEPHO, 4YTO
CTaTHCTUYECKasl Bep-Tb OYAET CKOJIb YIOJIHO Maj0 OTJIMYATCS OT KJIACCUYECKOW BEp-TU
(YCTOWYMBOCTH CTATUCTHYCCKON BEPOSTHOCTH).
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IIpakTnueckas padora
IIpumeHeHne MPOU3BOHOM K MOCTPOECHUIO rpaduka pyHkummn
HEJIb PABOTbI: HayuuTbcsi NpUMEHATh MpaBwia AudQepeHurpoBaHus MpU
UCCIIeZIOBAaHUU (PYHKIIMNA U MOCTPOCHUS I'pahuKOB.
J151 BbITIONIHEHUS PabOThl HEOOXOAUMO YMETh MPOU3BOAUTH UCCIEAOBAHUS
(GYHKINN C TOMOIIBIO IPOU3BOIHON U CTPOUTH TPadUKH.

1) f(x) =x° —12x +11;

2) f(x) =x*—16x>-2;

3) f (x) = 4x°® — 21x ? + 18x + 20;
A fF(X)=x-22(x+2);

5) f(x) = In(x* — 2x + 4) ;

6) f(X) =x+e™;
Nfx)=x*(x-4);

8) f (x) =x° —12x + 1;

9) f(x)=In(x*+1);

10) f(x) =5x2 +20x+9;

11) f(x) =-2x* +8x—9;
12) f (x) = x(x% = 4) ;

13) f(x) =x3 - 12x 2+ x —-1;

14) f(x) =—x* +15x* —x—250;
15) f(x) =x* —4x®—18x? +45;

Ipuiaoxenue 3.
IK3aMeHAIIMOHHBLIH OMJIeT
MunucrepctBo oOpa3zoBanus U Hayku Poccuiickoit denepannn
dbunuan ¢peaepalbHOr0 rocy1apCTBEHHOTO OF0KETHOTO 00Pa30BaTEILHOTO
YUPEKIEHUS BBICILIETO O0Opa30BaHUs
«KyOaHckuii rocyjapcTBeHHbI YHUBEPCUTET» B T. | elNeHIKuKe
CrneunansHocTb 09.02.03 IIporpaMmmMupoBaHHue B KOMIIBIOTEPHBIX CUCTEMAX
JucuuninnHa
«Matematuka: anredpa, Hauana aHajau3a, FEOMETPUSI»
Bbuaer Nel5
1.  Tlonstue norapudmuyeckoit pyHkiuu. O61acTh onpeaeaeHus u 00J1acTh
3HayeHus. ['paduk norapudpmudeckoil pyHKIuU.

2. Tetpasap.
2
3. CokpaTuTh ApOOK: 27 +2x-12
3x+9
[Ipencenarens npeaMeTHOM (LIMKIIOBOI) KOMUCCUU JI.B. XKyx

48



JUCT
H3MEHEHHH padodei v4eOHO NporpaMMBl N0 THCIHILUIHHE

I/1.01 MATEMATHKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O
AHAJIM3A, TEOMETPHA

HononHeHns H A3MEHEHHA, BHOCHMBIE B pab04yi0 POrpaMMy JTHCLHTUTHHBE

'[ OcHOBaHUS BHECEHHS } Paznen PITJL B xotopbiii F Couepxanue BHOCHMBIX jl
| MOTIONHCHWH W H3MEHEHHIT | BHOCATCH H3MEHEHHS HOTONHEHHUH,
H3IMEHEHHH
Tpeanosenne pabotonarens
| INpe/uioKenHe COCTABHTENS

HpOrpaMMbi !

[IpuoOperenne nureparypsl, | Pasmenst Ne2 4 5 u Ne5 ObuoBNCHAA EPEYHN

OOHOBJEHHE [EPEYHS H Iepegerib OCHOBHOH H ANTEPATYPHL
| conepxanuns JbC u 6az JAONOIHATENBHOH yyeOHoM
| JAHHBIX | IUTepaTypsl

)

Cocrasurens: penoaasares /,17/',“2(/ - B. I1. Kanam3una

VTBEpHACH HA 33CSAAHMH NPEAMETHOH { {HKIIOBOH ) KOMHCCHM MATEMATHYECKEX ¥
EcrecrBennonay4Hbix qucuHminH npotokoi Ne 1 ot «31» asryera 2018 ©

3amecTaTens nupekTopa no YP ¢unuana 7;,/ T. A. Pe3ynenko

3aBeayromas cextopom Oubinorexu unuana JI I'. Cokonoea

Huxerep — 21eKTpoHUK (HpOTpaMMHO-HH@OpMH@CHCHCHHC
o0pa3oBaTelbHON TPOrpaMMbl ) / > A. B. Cmeranun

e
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Penensusn
Ha yueOHyro nporpammy yuetHoi qucimumssl [171.01 Maremaruka: anredpa,
HAYAIA MATEMATHYCCKOI0 AHAJIN3A, TEOMETPHH
s cneransHocTH 09.02.03 TlporpaMmMupoBanHe B KOMIBLIOTEPHBIX CHCTEMAaX

PaGouas nporpamma yueOnoM aumcummmbesl  [1J101 Maremaruka: anrebpa, navana
MATEMATHYECKOr0 aHamu3d, reoMeTpus paspaborana Ha ocHoBe Tpebosanmii (DenepanbHOro
rocy/apeTBeHHOro oOpaszoBarensHoro cravaapra (zanee — @PI'OC), npeavasiseMbix K
CTPYKTYPE, CONCDWAaHHIO W pe3yibratamM ocBocHusi yueOHoH mucuumnmas  T1J1.01
Marematuka: anrefpa, Havaia MaTeMaTHMYeCKOr0 aHaiH3a, FeoMeTpusl, B COOTBETCTBHH C
PekomeHmalusiMH 110 OpPraHu3alliy MONYyHEeHHst CpeHero ooduiero oOpa3oBaHus B npejenax
OCBOEHHMA 00pa30BaTeNbHBIX NPOrpaMM cpeaHero npodeccHoHanbHoOro obpasopanns Ha Oase
ocHOBHOro 0o0uiero obpaszoBanus ¢ yderom tpebosauuii ©®I'OC mo cneunaibHOCTH CPEIHEro
npodeccuonanbioro  obpasosanma (manee CIIO) 09.02.03 [IlporpammupoBasne B
KOMIBIOTEPHBIX CUCTEMAX, YTBEPKACHHOrO nmprka3oM MHHHCTEPCTBA 00pa3oBaHUA U HAyKH
Poccmiickoii ®epepanuu ot 28 wions 2014 Ne 804, sapervictpupoBaH B MunucTepcTse
toctuitai Poccun 21 aBrycra 2014 Ne 33733,

Jlannas mporpamMma SBJISIETCS YacThi0 OCHOBHOH InpodeccuoHanbHol 00pasoBaTenbHON
nporpammel B cootsercTsru ¢ ®I'OC cpeanero (nonxoro) obmero obpazopanus u PI'OC no
cieypaneHoctd  CITIO  09.02.03 IlporpamMmupoBaHHe B KOMIBIOTEPHBIX — CHCTEMax.
Conepxanne ydeOHOM JHCUHIUTMHBI HAMpaBleHO Ha (GopMHpOBaHHE 3HAHMH, YMEHUH W
HABBIKOB CTY/IEHTOB B O0NACTH MATEeMAaTHYECKUX BBIMUCACHHH. B nmporpamme peann3oBaHsbl
JIANAKTHYECKHE NPUHUHANBI 00Y4YEeHHSA. LENOCTHOCTb, CTPYKTYPHOCTH, OTPakKeHa B3aUMOCBA3hL
METY OTACHbHBIMA IGMEHTAMH CTPYKTYphi, YMTeHbI MeknpeaMeTHbie cBa3u. Copepxanue
yueOHOM JUCLMIUIMHBI U PACKPLIBAET MOCNEA0BATENBHOCTD NIPOXMKICHHS TEM, COOTBETCTBYET
yueOHOMY [UIaHY M pacnpeneneHuio HacoB. Palowas nporpamMma npeanonaraet
pacnpeneneHue TeM M H3YHYEHWE MaTepuana 1o pasjenaM. OCHOBHBIC TOHATHA H METOHb
MATEeMaTHYEeCKOr0 AHAIM3a, YHC/IEHHBIE METO/bl PEUICHHS NPUKIAAHBIX 3a1a4, 3IEMEHTHI
MaTeMaTHYECKOH CTaTHCTHKH, TeoMeTpur. B mporpamme ompejeneHsl (Gopma MpoBEACHHS,
uend, 3a7ayd  y4eOHONW JUCHMIUIMHBL, TPEACTABICHBI MaTepuanbl Uil TEKyleH wH
NPOMEKYTOYHOM aTTecTalun.

[Tacnopt nporpamMMbl 000CHOBAHHO H [TOJHO OTPAXKAET COAEPHKAHHE JTUCUMILINHBI, €€ POk
H MECTO B TIOArOTOBKE CNEHHAIMCTA CPEIHEro 3BeHa, PAacKphIBAaeT LEJH W 3aja4k y4eOHO#
aucuunIvHel. OnpeaencHsl TpeboBanus K yMEHUAM W 3HAHHAM CTY/ICHTOB.

[lepeveHs pekOMEHIyeMOH OCHOBHOH H JOMOIHMTENbHOM JIHTEPATYPHl BKIIOYAET
OOIETOCTYIIHBIE MCTOYHMKM, U3JaHHbIE B MOCHEeJHee BpeMsa (HE Mo3gHee S Jier).
[Nepeuncnennsie UHTEpHET — peCypehl AKTYallbHBI H JOCTOBEPHbI.

Pabouass mporpamma aucumruimebl «MaremaTtuka: anrebpa, Havana MaTeMaTH4eCKOro
AHANIH34a, TCOMETPHS» MOKET ObiTh PCKOMCHAOBAHA [UIA HCIOJIL30BaHUA B yHeOHOM npoLecce
npu noarotoBke no cneuuansHoctn 09.02.03 IlporpaMMHpOBaHHE B KOMITBIOTEPHBIX
CHCTEMAX.

PeniecH3enT:
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Aupexmop MBOY «Cpeduan obugeodpe ' ‘
obpazosanua 20pod-kypopm I'enendncur Y, W / ;;t“ HOCMAKOCAY



Penensua
Ha y4eOHyI0 nporpammy yueOHoii aucuurumdasl [1/1.01 MaremaTuka: anreopa, Hauana
MATEMATHYECKOI0 AHA/IN3A, FeOMETPHS
ansa cnennansHocTH 09.02.03 IlporpammupoBanne B KOMILIOTEPHBIX CHCTEMAX

PaGouas nporpamma yueGHol aucumrumusl paspaborana I1/1.01 Marematuka: anrebpa, Havwana
MaTeMATHYECKOI0 aHAJM3a, IeOMETpus Ha ocHOBe TpeboBanuii PenepanbHOro rocyaapCTBEHHOIO
obpasoBarenpHoro crangapra (naiee — OI'OC), mpeAbABASEMBIX K CTPYKTYpE, CONEPKaHHIO U
pesynsTatam 0cBocHHA vaebHoi nucuummael [1/1.01 Maremaruia: anrebpa, Ha4asla MaTEMATUYECKOTO
aHanusd, reoMETpHs, B COOTBETCTBHM ¢ PekoMeHaauMsMy No OpraHuM3alvy MNOJIYYEHHS CPENHErO
obmero ofpazoBanWs B  Ipeaeiax  OCBOCHHS  00pa3oBaTeNBHBIX  NPOrpaMM  CPeIHEro
npodecCHOHANLHOTO 00pa3oBaHus Ha 0ase ocHOBHOrO 001Eero obpasoBaHus C y4eTOM TpeOoBaHMIA
®Ir'oC no crenuambHOCTH cpeaHero npodeccHonanbHoro obpasosanms (mamee CIIO) 09.02.03
IlporpammupoBaHie B KOMIBIOTEPHBIX CHCTEMaxX, YTBEPNACHHOTO MpukaszoM MuHucTepcTBa
obpazoBanus v nayku Poccuiickoit @enepaumu ot 28.07.2014 NeB04, sapernctpupoBaH B MuHIOCTE
Poccun 21.08.2014 Ne 33733.

PaGouas mporpamMma SIBISI€TCS 4aCThiO OCHOBHOM NpodecCUOHAIBLHOM 00pa3oBaTeNbHOMA MPOTrpPaMMBI
B cootBeTcTBHH ¢ PI'OC cpeanero (noanoro) oduero obpazosanus u @I'OC no cnenwmansuoctun CI1O
09.02.03 ITporpaMMHUpPOBAHNE B KOMITBIOTEPHBIX CHCTEMAX.

Pabouas nporpamma y4eOHOW JWCLWIUIAHBI HANPaBICHA HA OCBOCHHME 3HaHWW no aiaredpe,
MaTEMATHYECKOMY AHAIM3y, reoMEeTpHd. B mporpaMMy BKIKYEHO COACpXKaHME, HANpaBICHHOE Ha
(GopMHPOBAHKE Y CTYACHTOB KOMMETEHIINH, HEOOXONMMBIX Uis KauecTBeHHOT0 ocsoenus OITOIT CTTIO
Ha Oaze ocHOBHOro 00mero 06pa3oBaHus ¢ NONYYEHHEM CpenHero obuiero odpa3oBaHUs; POrPaMMBl
MOATOTOBKH KBAJIM(HUMPOBAHHLIX paboumx, CHyKAILMX, NOPOrPaMMbl TMOATOTOBKH CHEIHATMCTOB
CPEJHETO 3BEHA.

[Nacnopt tporpaMmbl 000CHOBAHHO M MOHO OTPAXKAET COACPIKAHME JUCLIMTUTMHBL, €¢ POJib U MECTO
B NOArOTOBKE CMELMAIMCTA CPEIHETO 3BEHA, PACKPHIBAET I1IETM M 3a/auyd Y4eOHOH NMCLMITIMHBL.
Onpenenens! TpeOoBaHHA K YMEHHSM M 3HAHHSAM CTYAEHTOB. TeMaTHUYECKHiA MUIAH M COJEpKaHHE
y49eOHOH AMCHMITIMHEBL PACKPBIBAET MOCIE0BATEIBHOCTH MPOXOK/IAECHHS TEM, COOTBETCTBYET yueDHOMY
IUIAHY ¥ PacTpe/ieieHuo 4acoB. B nporpamme onpezenensl GopMa NpoBeaeHNs, ey, 3a1a4u yueOHoi
NMCUMITIHHBI, MPEACTABICHBI MATEPUAlIbL IS TEKYIUEH U MPOMEXYTOYHOH atTectauun. B nporpamme
pPEalu30BaHbl IHAAKTHYCCKHE MPHHLIMIBL OOYYeHWs: [IEOCTHOCTh, CTPYKTYPHOCTH, OTPAXKEHA
B3aHMOCBA3b MEXKIY OTACHbHBIMM IEMEHTAMH CTPYKTYPbl, YUTEHBI MEKIPEAMETHbIEC CBA3H.

Conepxanne paboueii nporpamMsl yHe6HOM AMCHATIIMHBI [IOJHOCTHIO COOTBETCTBYET TPeOOBaHHAM
®I'OC cpeanero npogeccroHansHOro odpazosanus no crneuuansHoctu 09.02.03 [IporpammuposaHue B
KOMMBIOTEPHBIX CHCTeMax. M3yuenwe NaHHOW aucuMiuidHbl  crniocobcTByeT J(pexTuBHOR w
Ka4eCTBEHHOH NOArOTOBKE MOJIOABIX CIEHHAIHACTOB.

Ilepedenb peKOMEHAYEMON OCHOBHOW M OMOJHHTEILHON TMTEPaTyphl BKIIOYAET O0WIEHOCTYIHBIE
MCTOYHHMKH, M3aHHBIE B TIOCENHee BpeMs (He nosanee 5 ner). Ilepeuncnennsie MATEpHET — pecypesl
aKTYQJIbHBI i JJOCTOBEPHBL.

Pabowas nporpamma mucummmHbl «MaTtematuka: anrebpa, Hayana MaTeMAaTWYeCKOTO aHajinsa,
reOMETPHI» MOKET ObITh PEKOMEHIOBAHA U HCIIOABL30BAHWA B YIEOHOM Mpouecce npH moAroTOBKE
no cnenmansiocTr 09.02.03 TIporpaMMUpOBaHHE B KOMIBIOTEPHBIX CHCTEMAX.

PeuensenTt:

[penonasatens BbICIIEH KaTeropuu (puimana
YHHBEpCUTETY B I. ['enenmimke
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