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1.TIACIIOPT ITPOT'PAMMGBI YUEBHOM JIUCLIMITJIVHBI
IT.01 Maremaruka: anreOpa, Hayaja MaTeMaTHUYECKOT0 aHaJIN3a, FEOMETpHUs

1.1. O6s1acTh NpUMeHeHHUs Y4€OHOM MPOrpaMMbl

PaGovass mporpamMMa ydeOHOW JMCIMIUIMHBI MaremaTuka:  anreOpa, Hadaia
MaTeMaTHYECKOTO aHalln3a, TEOMETPHSI SABIISETCS YaCThI0 OCHOBHOM MpodeccnoHambHON
00pa3oBaTeIbHON MPOTrpaMMoOil B COOTBETCTBHH ¢ DenepaabHBIM TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM  CTAaHAAPTOM CpPEeAHEro (MOJHOro) o0mero oOpa3oBaHUS U
®denepaibHBIM TOCYJApPCTBEHHBIM OOpa3oBaTenbHbIM cTrangapToMm (manee ®I'OC) no
CIICUANIBHOCTU  cpelHero mnpodeccruoHanbHoro obpaszoanusi (manee CIIO) nns
crienranbHocTr 09.02.03 [IporpaMmMupoBanre B KOMIIBIOTEPHBIX CHCTEMAX.

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

VYyeOnass paucuumuinHa «Marematuka: anrebpa W Hayala MaTEMaTHYECKOTO
aHalM3a; TeOMETPHUs» U3y4yaeTcs B 00IIeoOpa3oBaTeIbHOM IMKIE, Ha 0a3e OCHOBHOTO
ob1rero o6pa3oBaHuUs.

JI7i1 OCBOCHHUSI TUCIUIUIMHBI CTYACHTHI UCIOJIB3YIOT 3HAHUS, YMEHUS M HaBBIKH,
chopMHpPOBAHHBIC HA ATATC OCBOCHUS MPOTPAMMBI IO MaTEMAaTHKE OCHOBHOW ITKOJTHI.

N3ydeHne IUCHUIUIMHBI TpeABapseT CICAYIONIUE TUCIUTUTHHBL <« DJIEMEHTHI
BBICIIICH MaTeMaTHKN», «JlHCKpeTHas MaTeMaTHKa.

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

Conepxanue mporpamMMmbl  «MaremaTuka: anreOpa M Hadajga MaTeMaTHYECKOTO
aHaJlu3a; FeOMETPUs» HAPaBIEHO HA JOCTHKEHUE CIEIYIOIINX LeTei:
- (QopmHpoBaHHE TPEACTABICHUNA O MaTeMaTHKEe KaK YHUBEPCAJbHOM S3BIKE HAYKH,
CPEICTBE MOJICTUPOBAHUS SIBIICHUI U MTPOLIECCOB, 00 HIEAX U METOJaX MAaTeMAaTUKH;
- pa3BUTHE  JIOTMYECKOTO  MBINUICHUS,  IMPOCTPAHCTBEHHOIO  BOOOpa)keHUs,
ATOPUTMUYECKON KYJIBTYPhl, KPUTUIHOCTH MBIIUICHUSI Ha YPOBHE, HEOOXOIMMOM JUIsI
Oynymeld mnpodeccHOHANbHOW AEATEIbHOCTH, I TNPONOJDKEHHs 00pa3oBaHMS U
caM000pa3oBaHMUS;
- OBJIAJCHHEC MAaTeMaTHUYECKAMHU 3HAHUSMH © YMEHHSIMH, HEOOXOJUMBIMH B
MOBCETHEBHON >KM3HH, I U3YUYEHHUS CMEKHBIX €CTECTBEHHO-HAyYHBIX IUCIHUIUIMH Ha
0a30BOM ypOBHE U JUCHMIUIMH HOPOPECCHOHAIBHOTO IUKIA, IS  MOJyYeHHS
00pa3zoBaHus B 00JIACTIX, HE TPEOYIONIUX YIITYOJICHHON MaTeMaTUYECKON MOATOTOBKH;
- BOCIIUTAHUE CPEICTBAMHU MATEMATHKH KYJIbTYPHl JUYHOCTH, TIOHUMAHHS 3HAYUMOCTHU
MaTeMaTUKU JJIsl HAyYHO-TEXHHYECKOTO MPOrpecca, OTHOIIEHUS K MaTeMaTHKE Kak K
9acTH OOIICUYEIOBEYeCKOH KYJIbTYyphl Yepe3 3HAKOMCTBO C HWCTOPUCH pa3BHTHS
MaTeMAaTHKH, IBOJIOIUECH MaTeMaTHUECKUX UICH.

OcBoeHue coxaepkanusi ydeOHOW naucHUIUIMHBL «MaTtemaruka: anreOpa, Hayana
MaTeMaTUYECKOTO aHaiu3a, TeOMETpHUs» O00ecrneunBaeT JOCTHIKCHHUE CTyICHTAMHU
CJIEIYIOIINX PE3YJIbTAaTOB:

JUYHOCMHBIX

- YyBCTBO TOPJOCTU M YBAXECHHS K MCTOPUHU U JOCTIKEHHUSIM OTECYECTBEHHOW HAyKH;
rpaMOTHOE MOBEJIeHUE B MPOo(ecCHOHATBHONW AESITENbHOCTH U OBITY MPH OOpalieHUH C
BBIUMCIIUTEIBHBIMH IPUOOPaMHU M YCTPONCTBAMH;



- TOTOBHOCTH K MPOJODKEHUIO 00pa3oBaHHs W TOBBIINICHUS KBaMH(UKAIUKA B
n30paHHOW Tpo(ecCHOHATBHON JEsTeNIbHOCTH U OOBEKTHMBHOE OCO3HAHUE DPOJIU
MaTeMaTUIECKIX KOMITETECHIIH;

- YMEHHE HCIOJIb30BaTh JOCTH)KEHHMS COBPEMEHHON HAyKd Ui IIOBBIIICHUS
COOCTBEHHOI'O HHTEIJIEKTYalbHOIO pa3BUTUS B BBIOpaHHOW MpodeccuoHaIbHON
NeSITeNIbHOCTH;

- YMEHHUE CaMOCTOSTEIbHO JT0OBIBaTh HOBBIE JJIsl c€0sl 3HAHUA, UCIIOJIb3YS JUISl ATOrO
JIOCTYTIHbIE HCTOYHUKHN UH(OpMaLuy;

- YMEHHUE BbICTpanBaTh KOHCTPYKTUBHbBIE B3aMMOOTHOILIEHUSI B KOMAH/IE [0 PELICHUIO
00IIMX 3a/1ad4;

- YMEHHUE YIPABIIATH CBOEH MO3HABATENBHOMN JESATEIBHOCTHIO, IPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'0 MHTEIJIEKTYaJIbHOTO PA3BUTHS;

Mema npeoMenmHbix.

- WCIIOJIb30BaHUE PA3JIMYHBIX BUIOB I103HABATENILHON NEATENBHOCTH ISl PELICHUS
MaTeMaTHYeCKUX 3a1ad, MPUMEHEHHWE OCHOBHBIX METOJOB MbIIUICHHS (MHIYKIWH,
NeNyKIUH,  aHaJOTUW)  JUId  M3y4YeHHs  pa3iMYHBIX  CTOPOH  OKpY’XKaromieu
JICUCTBUTEIILHOCTH,

- HCIOJB30BAaHWE OCHOBHBIX MHTEJUIEKTYaJbHBIX OIEpalMii: MOCTAHOBKHM 3a/layH,
dopmynupoBaHUs ~ TUIIOTE3, AaHajdM3a W  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMAaTH3alluy, BBISBICHUS NPUYMHHO-CIEIACTBEHHBIX CBs3€H, IOMCKA AaHaJOIOB,
(dbopMynupoBaHUS BBIBOJOB JUISl M3YyUEHHUS PA3IMYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBJICHUM M TPOLIECCOB, C KOTOPHIMU BO3HHUKAE€T HEOOXOIMMOCTh CTAJIKUBAaThCS B
npodeccuoHanbHOM cdepe;

- yYMEHHE TIEHEpUpOBaTh HAECH U ONPENENSITh CPEACTBA, HEOOXOAMMBIE IS UX
peanu3anuu;

- YMEHHUE HCII0JIb30BaTh pa3jMyHble UICTOYHUKH IS TOJIyYeHHUs HOBOW MH(OpMAIUH,
OLICHMBATh €€ JOCTOBEPHOCTD;

- YMEHHUE aHAJIM3UPOBAThH U MPEACTABIATh MH(POPMALIMIO B Pa3IMYHBIX BUAAX;

- yMeHHue MyOJIMYHO MPEJCTABIATH PE3yJIbTaThl COOCTBEHHOTO HCCIIEOBAaHUS, BECTH
JMCKYCCUH, JOCTYITHO M TapMOHUYHO COueTasi cojepkaHue U (HOpMbl MpeacTaBiIsieMOn
uH(pOpMaLInK;

npeoMemHublX.

- ¢(hOpMUPOBAHHOCTh MPEJACTABIEHUN O POJM U MECTe MAaTEeMAaTHUKH B COBPEMEHHOMU
Hay4YHON KapTHHE MHUpa; MOHUMAaHHE MATeMaTHYECKOIo s3blKa M MCIOJIb30BaHHE €ro B
€CTECTBEHHOHAYYHbIX 3HAaHUAX B (OPMUPOBAHUM Kpyrozopa H (GyHKIUOHATIBHON
IPaMOTHOCTH Y€JIOBEKa I PeIICHHs MPAKTUUYECKUX 33/1a4;

- TOHMMAaHHWE CMBbICIIa TIOHATHH: 4YHWCIO, TepeMeHHas, (yHKUIusA, MPOU3BOAHAS,,
nepBooOpa3Hasi, uWHTErpajg, rpapux QyHKOUM, Jorapu@m™m, TPUTOHOMETPUUYECKUE
GyHKIMH, TOXKIECTBA;

- TIOHMMaHWE CMbICIIa MAaTEeMaTHYeCKUX B3aMMO3aBHCUMOCTEW: TIOCTOSIHHOM U
nepeMEeHHON; TPUTOHOMETPHUYECKUX (PYHKIINH;

- c¢(OpMUPOBAHHOCTh TPEJCTABICHUN O BKJIaJ€ POCCUUCKUX U 3apyOEKHBIX YUYEHBIX,
OKa3aBIIMX HaHOOJbIIIEE BIMSIHUE HA PA3BUTHE MAaTEMAaTUKH,

- YMEHHE ONHCHIBaTh W OOBACHATH CBOWCTBA JCHCTBUTENBHBIX YHCEN, CBOWCTBA
byHkuit; rpaduku GyHKIUN, CBOWCTBA JOrapu(pMOB, TPUTOHOMETPUYECKHUX (QYHKLIUMT;

- YMEHHUE OTIMYATh TUTOTE3bl OT HAYYHBIX TEOPHUH; JIENaTh BHIBOJIBI HA OCHOBE PEIICHHUS
3a71a4; IPUBOAUTH IPUMEPHI UCTIOIH30BAHUS MATEMATUKH B COBPEMEHHOW HAyKe;



- yYMEHHE TMPHUBOJIUTH MPUMEPHI
3HAHWM, 3aKOHOB;

- YMEHHE BOCIIPHHUMATHh U Ha OCHOBE IMOJIYYCHHBIX 3HAHUIA CaMOCTOSATEIHFHO OIICHUBATH
uH(popMalnIo, coaepkamryrocs B coobmenusx CMU, MHtepHeTe, Hay4YHO-MIONYJISPHBIX
CTaThsIX;

- yMEHHE UCIONb30BaTh IMPUOOPETCHHBIC 3HAHUS W YMEHHS B MPaKTHUYECKOH
NEATEILHOCTH W IIOBCEOHEBHOM  JKM3HU  JUIA: oOecmeueHns  O€30MacHOCTHU
KU3HEACATEIPHOCTH B MPOIECCE MCIOJIb30BAaHUS TPAHCIOPTHBIX CPENICTB, OBITOBBIX
AIEKTPONPUOOPOB, CPEJICTB PATUO- M TCICKOMMYHUKAIIMOHHONW CBS3H; OIICHKH BIIHSHUS
HA OpraHW3M 4YeJIOBEKa W JPYIHe OPTaHW3Mbl 3arpsA3HCHHSI OKPYKAIOIICH CpEJbl;
paIMOHATILHOTO TIPHUPOJIONOIB30BAHAS M OXPaHBl OKPYKAIOWMICH Cpeibl; MOHUMaHUS
B3aMMOCBSI3M y4e€OHOTO MpeaMeTa ¢ 0COOCHHOCTSIMU Tpodeccuii U npodeccruoHaIbHON
JEATeTLHOCTH, B OCHOBE KOTOPBIX JICKAT 3HAHUS 110 JaHHOMY Y4eOHOMY MpeaMETY.

MPAKTUYICCKOr0o HCIOJb30BaHUSI MATCMATUUCCKUX

1.4. TlepevyeHb MIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JMCHHMILINHE (MepeyeHb
(popMupyeMbIX KOMIIETEHIIM )
He nmpegycmotpenst

2. CTPYKTYPA U COJAEPKAHUE YUEBHOW JUCHMUIIJIUHBI

2.1. O0beM y4yeOHOI JUCUMIIJIMHBI U BUABI Y4eOHOH padoT

Buj yyeOHoii padoThI Bcero Cemectp
4acoB 1 2

VYueOHast Harpy3Ka (Bcero) 350 144 206
AynuropHasi Harpy3ska (Bcero) 234 96 138

B TOM YHUCJIC:

JIEKIIMOHHBIE 3aHITHS 118 48 70
MPaKTHYECKUE 3aHATHS 116 48 68
CamocrostenbHas padbota 116 48 68
ITpoMeKyTOUHAs aTTeCTaIHsI 9K3aMeH 9K3aMeH

2.2 CTpyKTypa THCUMILIMHBI

KosnuecTBo ayIUTOPHBIX | Camocros
dacos -TeJbHast
HaumeHoBaHue pa3jeioB H TeM Bcero Teopernuec | IIpakruuec padora
Koe KHe CTyJAeHTa
o0yueHnue 3aHATHUSA (uac)
Pazgen 1. AJITEBPA 16 6 6 4
Paznen 2. OCHOBbBI TPUT'OHOMETPUU 28 8 12 8
Pazzen 3. ®YHKIIUM UX CBOMCTBA 1 52 18 18 16
I'PAOUKU
Pazmen 4. HAYAJIA MATEMATHUYECKOI'O 56 18 18 20
AHAJIM3A
Pazmen 5. YPABHEHUA 1 HEPABEHCTBA 30 8 10 12
Paznen 6. KOMBUHATOPHUKA, CTATUCTUKA U 36 14 10 12
TEOPHS BEPOSITHOCTEN
Paznen 7. TEOMETPUA 132 46 42 44
Bcero mo qucuuniaune 350 118 116 116




2.3 TemaTn4ecKHuii VIAH U COAEPKAHUE YI€OHBIX 3AHATHH

HaumenoBanue Yposens
pase08 u Tem Copep:xanue yueOHOr0 MaTepHaJia, NpaKTH4YecKue padoThl, Oo0Bbem oCBOe-
caMocTosATe1bHasi padora 00y4aromuxcs. 4acoB st
Paznen 1. AJITEBPA 16
Tema 1.1. Copep:xaHue yueOHOI0 MaTepHaJia 6
JeiicTBUTEbHBIC 1| Uenple u panroHaJIbHBIC YUCIIA. 2 1
qucia 2| ApudmeTrndecknii KOpeHb HATYPAIHHON CTEIICHH. 4 1,2
IIpakTHYecKHe 3aHATHS 6
1| CreneHb ¢ pallMOHANBHBIM U ICHCTBUTEIBHBIM MTOKA3aTEICM. 2
2| CBoiicTBa CTENIEHH C PAalMOHAIBHBIM M JCHCTBUTEIHHBIM 4 2.3
MIOKAa3aTeJIeM.
CamocTosTebHasi padoTa 00y4aloHXCs 4
Pemenne 3amad mo Teme «JleficTBUTEIbHEBIC YHCIIAY
Paznen 2. OCHOBBI TPUTOHOMETPUN 28
Tema 2.1. Coaep:xanue yue0HOro MaTepuaja 4
Tpuronomerpudec | 1| Ompenenenue cuHyca, KOCHHYCa M TaHTEHCA YIIa. 1
Kue (hOpMyIIBL. Tpuronomerpuyeckne ToxaecTsa. PoOpMyIIbl CI0KEHHS .
2 | CuHyc, KOCHHYC U TAaHTCHC IBOMHOTO YTia ¥ ITOJOBHHHOTO YTIJIa. 2 1
DopMyIEl IPUBEICHHUS.
IIpakTHYecKHe 3aHATHS 8
1| CuHyc, KOCHHYC ¥ TaHTE€HC JBOMHOIO yTIa. 2
2 | CuHyc, KOCUHYC U TaHT€HC NOJIOBUHHOTO yria 2
3 | ®opmyisl npuBeaeHuss. CymMmma U pa3HOCTh CUHYCcOB. CyMMa U 4 23
pa3sHOCTH KOCHHYCOB. !
CamocrosiTe1bHast padoTa 00y4alouXcs 4
Pemenne 3ana4 no teme «TpuroHomerpudeckue GopMyIIb»
Tema 2.2. Copaep:xaHue yyeOHOr0 MaTepHaJia 4
Tpuronomerpuuec | 1 | IIpocreiiye TPUrOHOMETPUYECKUE YPABHEHUS 4 1,2
K1C ypaBHCHU . IIpakTHyeckne 3aHATHSA 4
1 | Pemenne TpUrOHOMETPUYIECKHUX YPaBHEHUH 4
CamocTosiTeJibHasi padoTa o0y4arouuxcs 4 2,3
Perienue 3aau no teme «TpuroHoMeTpryeckre ypaBHEHUsD
Pazzen 3. ®VYHKIIMU UX CBOMCTBA U TPADUKH 52
Tema 3.1. Conep:xanue yueOHOro MaTepuaja 4
CreneHnHas 1 | CreneHHast pyHKIHS, €€ CBOWCTBA U rpaduK. 4 1,2
bynkuust. IIpakTHYecKkne 3aHATHS 4
1 | UpparmoHansHbIe ypaBHEHHSL. 23
CamocrosiTe1bHasi padoTa 00y4yalouuxcs 4 '
Pemenue 3agau o teme «CreneHHas QyHKITUSI
Tema 3.2. Coaep:xanue yueOHOro MaTepuaja 4
IToxazaTenbHas 1 I ITokazatenbHas QyHKLUsI, ee CBOMCTBA M TpaduK. 4 1,2
Gyukuus. IIpakTHyeckne 3aHATHSA 4
1 | Noxka3arenpHble ypaBHeHHs IlokaszaTespHBIC HEPABEHCTBA. 23
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 4 '
Pemmenue 3anau no teme «IlokazatenpHas QyHKIUSI»
Tema 3.3. Copep:xxanue yueOHOr0 MaTepHaJia 4
Jlorapudmuueckas | 1| Jlorapudmbl. CBoiicTBa Jorapu(hmoB. 2 1,2
GyHKIHSL. 2 | Jlorapudmuueckasi QyHKIMsI, ee CBOHCTBA U TpaduK. 2 1
IIpakTHYyecKue 3aHATHSA 6
1| Jlorapudmuueckue ypaBHEHHSI. 2
2 | JlorapudMuiecKue HepaBeHCTBA. 4 2,3
CamocrosiTe1bHasi padoTa 00y4aloHXCH 4
Pemmenue 3anau no teme «Jlorapugmuueckast GyHKIHUD)
Tema 3.4. Copep:xxanue yueOHOr0 MaTepHaJia 6
Tpuronomerpuuec | 1 I CBo¥iCTBa TPUTOHOMETPHUYECKUX (DYHKIMH M UX TpadUKH. 6 1,2
ke QyHKumu. IIpakTnyeckue 3aHATHSA 4 23
,

1| Pemenne 3aga4 no reme «TpuroHoMeTpuuecKkue GyHKIHN.




CamocrosiTe1bHast padoTa 00y4aloHXCs

Pemenne 3amau o teme «Tpuronomerpudeckne QyHKIUIY 4
Paznen 4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 56
Tema 4.1. Copep:xanue yueOHOI0 MaTepHaJia 4
Mocnenosatensroc | 1| CriocoGbl 3a1aHus 1 CBOCTBA YHCIIOBBIX MIOCHIE/IOBATENbHOCTEH | 4 1.2
TH. IIpakTHyeckue 3aHATHSA 4
1 | BeraucieHus 9WieHOB MOCIeI0BaTeNbHOCTH. [Ipenen
IOCJIENOBATEIHLHOCTH. 2,3
CamocTosiTeIbHasi padoTa 00y4yalouXcs 6
Pemenne 3anau no teme «IlocienoBaTeIbHOCTI
Tema 4.2. Copep:xaHue yueOHOI0 MaTepHaJia 4
IIpousBoaHas u ee 1 | IpousBoaHast. ['eoMeTpudecKuii CMBICT MPOU3BOAHON 4 1,2
TEOMETPHIECKHI IpakTHYecKHe 3aHATHS
CMBICIL. 1 | lpasuna quddepernnpoBanus. [Ipon3BoIHBIE HEKOTOPHIX 4
SJIeMEHTAPHBIX (QYHKIHH. 2,3
CamocTosiTeIbHasi padoTa 00y4alouXCs 4
CocraButh Tabmuny «I[IpaBuna u popmynsl mudepeHITIPOBAHU
Tema 4.3. Coaep:xanue yue0HOro MaTepuaja 6
[Ipumenenne 1 | Bospacranue u yObIBaHHE (YHKINH. 2 1,2
HPOU3BOJIHOM K 2 | Oxcrpemymsl pyHKknnn. Hanbonpiee 1 HANMEHbIIIEe 3HAYCHUE 4 12
UCCIIEOBAHMIO ($yHKIHH. :
byHKIIH. IIpakTHyeckue 3aHATHSA
1| Pemenue 3amau o teme «IIpuMeHeHe IPOU3BOIHOMN K 6
WCCJICJIOBAaHUIO (PYHKIIHUY.
CamocrosiTe1bHast padoTa 00y4alouuxcs 2,3
CocTaBUThH KOHCIEKT 10 TeMe « [IprMeHeHne Npou3BOJHON K 4
MOCTPOEHHUIO rpaduka QyHKIUI»
Tema 4.4. Coaep:xkanue yueOHOro MaTepuaja 4
IlepooGpasHas u 1| IlepBooOpa3Hasi. [IpaBuia HaX0KAEHHUS NEPBOOOPAZHOM 4 19
UHTETpai ¢$yHKIHH. '
IIpakTHYecKkue 3aHATHS
1 | IIpaBuia HaXOXKICHUS IEPBOOOPA3HON PYHKITUH 4
CamocTosiTeJibHasi padoTa 00y4arouuxcs 6 2,3
Pewenue 3anau no teme «llnomanp KpUBOIMHEHHON TpaneLm)
Paznen 5. YPABHEHHWS 1 HEPABEHCTBA 30
Tema 5.1. Coaep:xanue yueOHOro MaTepuaja 4
YpaBHeHUs U 1 | PanmonaneHbIe, HPPAIlHOHANIBHBIE, TOKA3aTEIbHBIC 2 12
CHCTEMBI Y TPUTOHOMETPUYECKHIE YPABHEHHUS M CHCTEMBI '
yYpaBHEHUH 2 | PaBHOCHIBHOCTh ypaBHEHHH, HEPABEHCTB, CHCTEM 2 1,2
IIpakTHYecKHne 3aHATHS 6
1 | [IpeoOpa3oBaHue ypaBHCHHN. 2
OCHOBHBIE IPHEMBI PEIICHNUS YpaBHEHUH 23
2 | Pemenne cuctem ypaBHCHHI. 4 '
CamocrosiTesibHasi padora o0y4arommxcst 6
Pemmenne 3aa4 o Teme «YpaBHEHHS M CHCTEMbl YpPaBHEHHI
Tema 5.2. Copep:xanue y4eOHOr0 MaTepHaJia 4
Hepasenctsa 1 | PaunonanbHbIe, MppalMOHANIBHBIE, TIOKA3aTeNbHbIE 1 2 1
TPUTOHOMETPUUYECKHIE HEPABEHCTBA
2 | Ucnonb3oBaHKe CBOMCTB M TpaMKOB (YHKIMH NIPH PELICHUH 2 19
ypaBHEHH 1 HEPaBEHCTB '
IIpakTHyecKkue 3aHATHSA 4
1 | Metox uHTEpBAIIOB 2
2 | N300paxeHne Ha KOOPANHATHOM INIOCKOCTH MHOXECTBA
pelIeHnid ypaBHEHUI U HEPABEHCTB C JBYMsI [IEPEMEHHBIMU U UX 2
CHCTEM 2,3
CamocrosiTe1bHasi padoTa 00y4yaouuxcs 6
Pemenne 3anau no reme «HepaBeHcray
Pasnea 6. KOMBUHATOPHUKA, CTATUCTUKA M TEOPUSI BEPOITHOCTEM 36
Tema 6.1 Conep:xanue yueOHOro MaTepuaja 14
Kombunatopuxka. 1| IlpaBmia kKoMOMHATOPUKH. Perenne KOMOMHATOPHBIX 3a1a4. 2 1,2
CraTucTuka. 2| PasMerieHust, COYCTaHHUS U ICPECTAHOBKH. 2 1,2




Teopus
BEpPOSTHOCTEH

3| Kiaccudeckoe omnpeneieHue BEpOSTHOCTH, CBOMCTBA
BEpPOSITHOCTEH

1,2

Teopema 0 CyMMe BEPOSITHOCTEMN.

1,2

Briuuciienue BepostHocTel. Ilpukiaansle 3agaun.

1,2

AKTHYCCKHUC 3aHATUA

[IpaBuna KoMOMHATOPHKH. PemmeHre KoMOMHATOPHBIX 3a/1a4.

PaSMCH.IeHI/Iﬂ, COYCTAaHN U NCPECTAHOBKH.

WIN P |= o

Kiaccuueckoe onpenenenne BEpOATHOCTH, CBOMCTBA
BEPOSITHOCTEN

S

Teopema 0 cymMMe BEpOSITHOCTEN. BblunicieHre BEpOsTHOCTEN.
IIpuknanHble 3aauu.

5| IlpexncraBieHne 9UCIOBBIX JaHHBIX. [IpuKIiIagHbIC 3a0a9H.

CamocTosiTeIbHasi padoTa 00y4yalouXcs
Pewenue 3anau no teme «Teopus BepostHocTed. [lpukianasie
3aJaum»

12

2,3

Pazgen 7. TEOMETPUA

132

Tema 7.1.
IIpsimMble u
IUIOCKOCTH B
MIPOCTPAHCTBE

Coaep:xanue yue0HOro MaTepuaja

1 | IMapannensHble mpsiMbIe B IpocTpaHcTBe. [lapamiensable
TUIOCKOCTH.

2 | llepnenauKysipHBIE MIPSAMBIC B IPOCTPAHCTBE.

3 | INapamnensHble MpAMBIE, NEPIICHANKYIISPHBIE K TNIOCKOCTH.
JIByrpaHHslii yroiu

HpaKTuquKne 3aAHATHA

1 | IapannensHBIE TPsIMBIE B TIPOCTpaHcTBe. [lapannensHbie
TUIOCKOCTH.

N O B [N N |00

2 | IapamnenbHble MpsMBbIe, NEPIICHANKYIISPHBIE K TUIOCKOCTH.
JIByrpaHsslii yroJ.

CamocrosiTe1bHast padoTa 00y4alouuXcs
KoHcnekT 1o Teme «AKCHOMBI TPOCTPAHCTBEHHOH T€OMETPHUNY
Pemenue 3ana4 mo teme «IIpsiMble U IIIOCKOCTHY

[EEN
o

2,3

Tema 7.2.
MHoOrorpaHHHuKH.

Coaep:xanue yueOHOro MaTepuaja

1 | TloHsiTHE MHOTOTpaHHUKA

1,2

2 | Ilpusma

1,2

3 | [upamuga

1,2

HpaKTuqecmle 3AHATHHA

1 | IInomanas MOBEpXHOCTH IPU3MBL.

2 | Pemenne 3ama4 nmo teme «IIpusma. [Tupamumar.

3 | CummeTpusi B IPOCTPAHCTBE.

NN INININO

CamocTosiTeJibHasi padoTa 00y4arouuxcs
Perienue 3aj1a4u o teme «MHOTOTPAaHHUKHY

2,3

Tema 7.3.
Koopaunats! u
BEKTOPHI B
MIPOCTPAHCTBE.

Coaep:xanue yue0HOro MaTepuaja

TlonsTus BEKTOpA. PaBenctBo BCKTOPOB.

1,2

CroxeHre U BRIYNTaHNC BCKTOPOB.

1,2

Pasnoxenune BCKTOPA 110 TPEM HECKOMIIJIAHAPHBIM BEKTOPAM .

1,2

Hp?[MOYI‘OJ'IBHaH CHUCTEMA KOOpAMHAT B IPOCTPAHCTBC.

1,2

A wINF-

CBs13b MCIKAY KOOpAUHATAMU BEKTOPOB U KOOPAUHAT TOYCK.

1,2

IIpakTHyeckne 3aHATHSA

1 | Apudmerndeckne neHCTBHS C BEKTOPAMHU

2 | Ilpocreiimue 3a1a9u B KOOpJUHATAX

3 | Yron MEKIAY BEKTOpAMHU. CKaJ’IprHOG MIPOU3BEACHUC BEKTOPOB.
Brruucnenne YTJI0B MEXKAY MPSAMBIMHU U TIJIOCKOCTAMU

CamocrosiTe1bHasi padoTa 00y4alOHXCH
CocraBnenue rinoccapus 1no reme «KoopauHaTsl U BEKTOPHI B
IPOCTPAHCTBEY

2,3

Tema 7.4.
Tenan
MTOBEPXHOCTH
BpallIeHuUs

Coaep:xanue yueOHOro MaTepuaja

1 | Uummanp

1,2

2 | Konyc. Yceu€HHBIH KOHYC

1,2

3 | Cdepa. Ypasaenue chepsl. [Inomans cheps

1,2

IIpakTHyeckne 3aHATHSA

1 | Peurenne 3a1a4 I10 TCMBbI «Tena BpalicHUs

2 | Cohepa. Ypaeuenue chepsl. [Tnomans chepbr

AR |OINININ|O

2,3

10




CamocrosiTe1bHast padoTa 00y4aloHXCs

10

Pemenne 3agau no teme «Tena BpameHus»

Tema 7.5. Oobemer | ConepikaHue y4eGHOro MaTepuajia 12

Ten 1 | O6peM IPAMOYTOIHFHOTO HapaIIICICIHIIEAA U TIPHU3MBI 4 1,2
2 | O6peM muTUHIpa 2 1,2
3 | O6bpeM nrpamMuIBL 2 1,2
4 | Obpem KoHyCa 4 1,2
IIpakTHyeckue 3aHATHS 10
1 | Brruncienne o0eMOB Tell C MOMOIIBI0 HHTErpaa 4
2 | O0bpeM HaKIIOHHOM MTPHU3MEI 2 2,3
3 | O0BeM MmapoBOTO CerMeHTa, MAapoBOTO CJI0s, CEKTopa 4
CamocTosiTeIbHasi padoTa 00y4yalouXcs 10
Pemenne 3anau mo teme «OOBEMBI TEID»

BCET'O 350

11




2.4 Coneprxkanue pa3aenoB y4eOHOM TUCITUTITHHBI
2.4.1 3aHATHA TEKIIMOHHOTO THIIA

Ne

HaumenoBanue
paznena

Copep:xaHue pa3aeia

Dopma
TeKyLero
KOHTPOJISI

Paszgen. AJITEGPA

Benenune. MaTtemaTka B Hayke, TEXHHUKE, JKOHOMHUKE,
WHQOPMAMOHHBIX ~ TEXHOJIOTHSIX M IPaKTUYECKOU
nesrenbHocTd. llenu M 3agaun M3y4eHUS MaTeMaTUKU
npu ocBoenun mnpodeccuit CIIO u crnenmansHOCTEH
CIIO.

Lensle u panuoHanbHble 4Yucna. JleHCTBUTENbHbBIE
qHcoa.

Kopau, cremenn u norapudmel. KopHu HarypanbHOH
CTENEHM U3 4ncia W ux cBoicrBa. CremeHn c
pannoHaIbHBIMU MOKA3aTeIsIMH, UX cBoWcTBa. CTeneHn
C  JAeHCTBUTENBHBIMH  TOKazaTemsiMu.  Jlorapudm.
Jlorapupm  umcna.  OcHOBHOe  yorapudmuueckoe
TOXJIECTBO. JlecATHYHbIE W HaTypaJibHbIE JIOTaph(MBI
[paBuna neiicteuii ¢ norapudmamu. [lepexon Kk HOBOMY
OCHOBAHHUIO.

IIpeobpazopanue anredpanyecKux BBIpa)KEHHH.
[IpeoOpa3oBaHne palMOHATIBHBIX, HPPANNOHAIBHBIX
CTENCHHBIX, MOKA3aTEeIbHBIX M  JIOTAPH(YMHUECKUX
BBIPAKEHUH.

VY, P,KP

Pasnen. OCHOBBEI
TPUTOHOMETPUU

OcHoBHble OHATUA. PagrianHas Mepa yria.
BpamarensHoe numxenue. CHHYC, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIa.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKAECTBA. DOpMyIIBI
npusenecHusd. @opmyisl cinoxeHus. DopMyIibl YBOCHHUS.
[Ipeobpa3oBanHus NPOCTEHIITNX TPUTOHOMETPHUUECKUX
BeIpakeHNH [IpeoOpa3oBanue cyMMbI
TPUTOHOMETPUUECKHX (DYHKLMI B IPOU3BEICHHE U
IIPOU3BENIEHUS B CyMMY. TpUTOHOMETPUYECKUE
ypaBHEHHUs U HepaBeHcTBa [Ipocreiiiine
TPUTOHOMETpUYECKHe ypaBHeHUs. OOpaTHEIC
TPUTOHOMETpUYECKHEe PYHKIUH. APKCHHYC,
ApPKKOCHUHYC, apKTaHI€HC.

VY, KP

Pasznen. dJUYHKL[I/II/I,
X CBOUCTBA U
T'PAOUKU

@Oyaknun.  OOmacTb  ompeAeNeHUss W MHOXECTBO
3Ha4YeHUH; Tpaduk (QYHKIUH, MOCTPOCHHE TPa(uKOB
GyHKIMHA,  3aJaHHBIX ~ paslMYHBIMH  cIloco0amu.
CaoiicTBa hyHKINH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OrpaHUYEHHOCTb, MEPUOAUYHOCTb. [MpomexyTku
BO3pacTaHus U yObIBaHUS, HauOOJbIlIEe W HaUMEHBIIEE
3HAYCHMS, TOYKH JKCTpEMyMa. I'pacduueckas
HHTEPIIpETALHSL. [pumepst (bYHKIIMOHAIBHBIX
3aBUCHMOCTE B pEaJbHBIX IPOLECCax W SBICHUSAX.
Apudmernyeckre onepanuu Haa GyHKuusaMu. CroxHas
¢ynkiusa (komnosunwst). [lonsiTme o HempepbIBHOCTH
¢ynkun. O6parusle GyHkunu. O0acTb onpeaeneHus u
obyacte 3HaueHWd oOpatHOW ¢QyHkumu. I'padux
obpatHoi  QyHkumu. CreneHHble, MOKa3aTeJbHBIE,
norapu(MUUECKHe W TPUTOHOMETPHUYECKHE (YHKIHH.
ObpatHsie TPUTOHOMETPHUYECKHE ¢byHKIIH
Onpenenennss (QYHKIUH, WX CBOWCTBA W Trpaduky.
IIpeobpazoBanms rpadukoB. [lapamrensHbI MEepeHOC,
CUMMETpHsi  OTHOCHTENIbHO  OCeii  KOOpAMHAT U
CUMMETpHsi ~ OTHOCHTENIbHO  Hayana  KOOpJMHAT,
CHMMETpPHsSI OTHOCUTENBHO NMPSIMOH Yy = X, PacTsDKCHHE U
C)KaTHeE BJIOJIb OCEH KOOPIMHAT.

Pazgen. HAUAJIA

HOCJ’IGHOB&TCHLHOCTI/I. Croco0Osl 3aJaHud " CBOICTBa

Y, KP
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MATEMATHUYECKOI
O AHAJIN3A

YHCIOBBIX INocienoBarenbHocTed. [loHsiTHe O mpenene
MOCIIEI0BATENBHOCTH. CymiecTBoBaHNE npenena
MOHOTOHHOM  OIpaHMYEHHOM  IOCJIENOBAaTENbHOCTH.
CymMupoBaHHe TMocienoBaTenbHOCTeH. beckoHedHO
yOBIBaroIas reoMeTpUIecKasl MPOTPECCHS M €€ CyMMa.
[IpomsBonnas. [lonarne o mpowsBomHOW (yHKIHH, ee
TEOMETPUUSCKUI ¥ (U3NUECKUI CMBICI. YpaBHEHHE
KacarenbHOH K rpaduky ¢yHkuun. I[IpomsBoaHbie
CYMMEBI, pa3HOCTH, MIPOU3BEACHUS, YacTHBIE.
[IpousBoiHBIE OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIUH.
[TpumeHeHne NPOU3BOAHON K HCCIICAOBaHUIO (DYHKIUH 1
noctpoeHuto  rpadukoB. [IpousBoaHele  0OpaTHOM
¢yHkuM  u koMnosunuu  QyHKnmu.  [Ipumepst
HCTONB30BaHUSI  NPOU3BOJHOW OIS HAXOXKICHHSA
HAWIy4llIero pelleHns B MPHUKIAAHBIX 3agadax. Bropas
MPOU3BOMHAS, €€ TEeOMETPHYeCKHMA W (U3NIeCKHi
cMmbIcl.  HaxoxnaeHwe  CckopocTH Ui IIpolecca,
3aaHHOTO (PopMyION U rpaduKOM.

[TepBooOpaznas 31 HHTETpal. IIpumenenue
OTIpPEIeJIEHHOTO MHTerpaja Uil HaxOXJIEHHs IUIOIIAau
KpuBonMHEHHON Tpanenuu. ®opmyna Herorona—
JleiiOnuna. [Ipumepsl npuMeHeHus1 HHTerpaia B Qusnke
U T€OMETPUU.

Paznen. YPABHEHUA
N HEPABEHCTBA

VYpaBHEHMsT U CHUCTEMBbl YypaBHEHMH. PanuoHanbHble,
HUPPaLMOHAJIBHEIE, [IOKa3aTeNbHbIE u
TPUTOHOMETPHUUECKHE YpaBHEHHUS u CHUCTEMBL.
PaBHOCUIIBHOCTE  ypaBHEHUH, HEPABEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBI HUX pelIeHUs (pas3lIoXeHHe Ha
MHOXXUTENH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MMOJICTAHOBKA, rpadudeckuii Merom).  HepaBeHCTBa.
PaunonaneHble, HppalUOHANBHBIE, MOKA3aTEIbHBIE U
TpPUrOHOMETpUYecKrue HepaBeHCTBa. OCHOBHBIC MPUEMBI
ux penrenusi. Merox uHTepBalioB. M300paxkeHue Ha
KOOPJMHATHOW  IUIOCKOCTH  MHOXKECTBA  PELICHUU
YpaBHEHUW U HEPABEHCTB C JBYMs NEPEMEHHBIMU U UX
CUCTEM.

V,KP, T

Paznen.
KOMBHHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTEM

OneMeHTs! KOMOMHATOPUKH. OCHOBHBIE  TOHSATHA
KoMOuMHaTOpuKu.  3ajadyd  Ha  MOJACYET  YHCIa
pa3MeIleHNi, MepecTaHOBOK, coueTaHui. Pemienue
3aga4 Ha mnepebop BapuaHTOB. Popmyna OHHOMA
Herorona. CpoiicTBa OMHOMHUHAIBHBIX KOY()(OUIIEHTOB.
Tpeyronasauk [lackans.

DneMEHTHI TEOPUH BEPOSITHOCTEM. CoOritHe,
BEPOSTHOCTh  COOBITHS, CIIOKEHHE M  YMHOXEHHE
BeposiTHOCTEH. [IOHATHE O HE3aBUCHUMOCTH COOBITHIA.
JuckperHas  ciydaiiHas ~ BEJIMYMHA,  3aKOH €€

pacnpeneneHusl. Uucnosele XapaKTEPUCTUKU
JUCKPETHOH cilydaiiHON BenuuuHbl. [loHsiTHE O 3aKOHE
OONBIINX  YHCEIL. OneMeHTH MaTeMaTU4eCKOH

cratuctiukd.  llpencraBneHne  AaHHBIX  (TaOaMIBI,
JuarpaMmsbl, Tpaduku), TeHepaJbHas COBOKYIHOCTb,
BBIOOpKa, cpepHee apupmeTndeckoe, meauana. [lonstue
0 3aJadyax MaTeMaTU4eCKON CcTaTHCTUKU. Pemenue
MPAKTUYECKUX 337ad C NPUMEHEHHEM BEPOSTHOCTHBIX
METOJIOB.

VY, P, KP

Pazgen. TEOMETPU S

[IpsiMble M TUIOCKOCTH B IpOCTpaHCTBe. B3aumHoe
pacmoiio)keHHe  JByX ~IpPSIMBIX B IPOCTPAHCTBE.
[MapannensHOCTH IPSIMOit u TUTOCKOCTH.
[TapasnnenbHocTh  IUIOCKOCTEH. IlepneHAMKYISIPHOCTH
NpsIMOM U IUIOCKOCTH. IlepneHauKynsp M HaKIOHHAs.
VYron Mexay npsMoOi U MIOCKOCThIO. JIByrpaHHbIi yroJ.
Yrom MexXIy IIOCKOCTSIMH. 1lepneHauKyIsIpHOCTh IBYX
IIOCKOCTEI. I'eomerpuueckue npeoOpa3oBaHus

Y, P, KP
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IPpOCTPAHCTBA: napannenbﬂmﬁ NEPeHOC, CHUMMETPUA

OTHOCHUTEIILHO TJIOCKOCTH. [MapannensHoe
npoekTupoBanue. Ilnomanbs OpTOroHaNbHON MPOEKLHUH.
Uzobpaxenne MIPOCTPAHCTBEHHBIX ¢uryp.
MHororpaHHuKu

Bepmmnsl, pebpa, TpaHn MHOTOTpaHHUKa. Pa3BepTka.
MHororpansbsle  yriabl. BBIykible MHOTOTPaHHHKH.
Teopema Oiinepa. Ilpusma. Ilpsmas u HakIOHHas
npusma. IlpaBunbHas npusma. [lapamnenenumnen. Kyo.
Ilupamuna. IlpaBunbHas  nupamuza.  YcedeHHas
mupamuaa.  Terpasap. Cummerpun B KyOe, B
napajenenunene, B npusme u nupamune. CeueHus
KyOa, mnpusMbl u nupamunasl. [IpencraBneHue o
MPaBWIBHBIX ~ MHOTOTpPaHHUKaX  (TeTpa’rape, Kyoe,
OKTa’[pe, JOAEKadApe U UKOCadpe).

Tena u moBepxHOCTH BpamieHus. L{unuHOp U KOHYC.
VYceuennsrit konyc. OcHOBaHHWe, BBICOTa, OOKOBas
NIOBEPXHOCTh,  OOpasyromasi, paszBepTka. OceBble
CEUEHMs] U CeUeHMs, NapaiienbHsle ocHoBaHuo. Llap u
chepa, ux ceuenus. KacarenbHas miockocth K cdepe.
Wsmepenuss B reomerpun. OO0bEM U €ro H3MEpEHHE.
WnrerpanbHas ¢opmyna obbema. Dopmyibl oObeMa
Ky0a, MpSIMOYTOJbHOTO MapaJUIeNeNuneaa, IPU3MBL,
nunuHApa. DopMynel o0beMa NHpPaMUIBI M KOHYCA.
DopMyIIbl IIOMIAN MOBEPXHOCTEN LUIUHIPA U KOHYCA.
®opmynel 00beMa mapa u miomanu chepsl. [logodue
ten. OTHOIICHUS IUIOHIaNeH MOBEpXHOCTEH M 0OBEMOB
TTOJOOHBIX TeL. KoopanHatsl u BEKTOPBIL.
[IpsmoyronpHast (nekapToBa) CHCTEMa KOOpIAWHAT B
npocTpaHcTBe. DopMyna pacCTOSHHS MEXAYy IBYMs
TOYKaMHu. YpaBHeHUS cdepbl, IUIOCKOCTH W NPSMOIL.
Bekropel. Mopayns BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
PasnokeHne BeKTOpa MO HAMpaBIECHUSM. YTOI MEXIY
IByMs BekTopamMu. IIpoexkmms BekTOopa Ha  OCb.
Koopauuater BekTopa. CkamapHoe TpoU3BEICHHE
BeKTOpOB. lcronb3oBaHne KOOpAMHAT U BEKTOPOB IPH
pelIeHNH MaTeMaTHYECKUX U MIPUKJIAJHBIX 3a/1a4.

2.4.2 TlpakTudeckue 3aHsTHs

Ne HaumenoBanue HanMeHoBaHMe NPAKTHYECKUX PadoT ®opma
pa3mena TeKyIIero
KOHTPOJISI
1 Pasnen. AJITEGPA CreneHs ¢ pallMOHAJIbHBIM U AEUCTBUTEIbHBIM I1P, ¥V
roKazarejaemM
CBoJCTBa CTENIEHU C PaLllMOHAJIBHBIM U J€HCTBUTEIbHBIM
TIOKa3aTeJIeM.
2 Paznen. OCHOBBI CuHyC, KOCHHYC U TaHTEHC JIBOMHOTO YTJIa. P, ¥
TPUTOHOMETPUUN ITonoBuHHOTO yria.
®dopmynsl puBeaeHns. Cymma U pasHOCTh CHHYCOB.
CymMa 1 pa3HOCTh KOCHHYCOB.
Pewienue TpUroHOMEeTpUUECKUX YpaBHEHUM.
3 Pazpen. ®YHKINUA, HppaunoHanbHble ypaBHEHHUS. I1P, ¥
UX CBOMCTBA U IToxa3zarenbHble ypaBHeHus: llokasaTenbHble
I'PAOHKHU HEPaBEHCTBA.
Jlorapudmuyeckue ypaBHCHUS.
Jlorapudmuyeckrie HepaBESHCTBA.
Pewenue 3anay no teme «Tpuronomerpudeckue
GbyHKIHANY.
4 Pazgen. HAUAJIA Brruncnenus uieHoB nocienoarensbHocTu. [penen 1P, ¥y
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MATEMATHUYECKO-
'O AHAJIM3A

TI0CJIE/I0BATEILHOCTH.
[Tpaswna nuddepennupoanus. [Ipon3BoaHbIe
HEKOTOPBIX 3JIEMEHTAPHBIX (DYHKITHIA.

Bospacranue u yobBaHue QyHKINH.

Pewenue 3anau no teme «IIpumeHeHne Nporu3BOIHON K
HCCIICAOBAHUIO (DYHKITHI.

[IpaBuia Hax0XKJeHHS IepBOOOpa3HON (YHKIIUH.

5 Paznen. YPABHEHUA
N HEPABEHCTBA

[IpeobpazoBanue ypaBHeHHH. OCHOBHBIC TPHEMBI
pelleHNs ypaBHEHUI.

Pewmenue cucreM ypaBHEHUM.

Merox UHTEpPBAIIOB.

N306paskeHre Ha KOOPAUHATHOHN IJIOCKOCTH MHOXECTBA
peleHn ypaBHEHUI U HEPaBEHCTB C IByMsI
NIEPEMEHHBIMU U UX CHCTEM.

IP, ¥

6 Pazgen.
KOMBUHATOPHKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTEM

[IpaBuna komOuHaTOpUKH. Permenne KOMOMHATOPHBIX
3azad.

Pa3memenns, coueTaHns ¥ MEPECTAHOBKH.
Knaccuueckoe onpeneneHue BepOSITHOCTH, CBOWCTBA
BEPOSITHOCTEMN

Teopema o cymme BeposiTHOCTEH. Brruncnenue
BeposiTHOCTeH. [lpukianHbie 3amaun.
IIpencraBneHue 4UCNOBBIX JaHHBIX. [IpHuKiagHbIe
3a7a4H.

TP, Y

7 Paznen. TEOMETPUA

[TapannenbHble npsiMble B IpocTpadcTBe. [lapannensHbie
IUIOCKOCTH.

[TapannensHbie MpsIMbIe, TEPIEHANKYISIPHBIE K
IJIOCKOCTU. [IByrpaHHbIi yroJl.

[Tomans MOBEPXHOCTH MIPU3MBL.

Pewenne 3anay no teme «Ilpusma. Ilupamunar.
CumMeTpus B IPOCTPAHCTBE.

ApudmeTtnueckue qeicTBUSA C BEKTOpaMH.
[pocTeiimue 3axa4 B KOOPAUHATAX.

VYron mexay Bekropamu. CKanspHOe IPOU3BEICHIE
BEKTOPOB. BEIUMCIeHNE YTTIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMH.

Pemenne 3ama4 o Teme «Tena BpameHus».

Cdepa. Ypasuenue chepsl. [Lnomians cheps
Borunciienue 00eMOB TEJ ¢ TOMOIIBI0 HHTErpaia.
O6BeM HaKJIOHHON MPU3MBI

O0BeM MapoBOTroO CErMEHTa, MIAPOBOTO CIIO0s, CEKTOpa.

TP, Y

2.4.3 JIabGopaTopHble 3aHATHS
He npenycmorpensl

2.4.4 Conepxanue camoctosTeabHoM paboTsl (IIpuMepHas Tematuka pedeparon)

Tembl pedpepaTon
1.MaremaTHKa B HayKe.
2.HempepbIBHBIE ApOOH.

3.CreneHu ¢ 1eHCTBUTENBHBIMYU IIOKA3aTENISMHU.
4.I'paduueckoe perieHne ypaBHEHUH.

5.I'paduueckoe perieHne ypaBHEHUH U HEPABEHCTB.
6.ITonsarue nuddepennuana u ero MPUIOKEHHUS.
7.MccnenoBanuii ypaBHEHUN Y HEPABEHCTB C IIapaMeTpaMU.
8.Cxembl bepHyIIIIM TOBTOPHBIX UCIIBITAHAM.

9.Cpennuie 3HaueHus U UX IPUMEHEHUE B CTATUCTUKE.
10.ITapannensHO€ NPOEKTUPOBAHUE

11.ITpaBunpHBIE U TOTYNIPaBUIbHBIE MHOTOTPAHHUKH.
12.KoHnueckue ceyeHns U UX TPUMEHEHUE B TEXHHKE.
13.BexTopHoe 3aaHKe MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

14. MatemMaTHKa U )KU3Hb.
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15. MaremaTtuka u My3bIKa.
16. UaTyuius u MaTemMaTHKa.

2.4.5 Tlepeuenb yaeOHO-METOIMUECKOTO 0OCCIICUCHHS CAMOCTOATEILHON pabOThl 00YUaIOIIUXCS
10 TUCITUTUIAHE

Hauanom opranu3zanuu m000i caMOCTOATEIbHOM PabOThl JOKHO ObITH MPUBUTUE HABBIKOB U
YMEHHI TPaMOTHOU pabOThI C y4eOHOUW U HAyYHOU TUTEPATypOid. DTOT MPOIIECC, B TIEPBYIO
ouepelib, CBS3aH C HaX0XKJIEHHEM HEeOOXOAUMOM JJIsl YCIIEHIHOTO OBJIAJICHUS] Y4EOHBIM
MaTepuaioM aureparypoil. CTyIeHT JOKEeH yMETh MoJIb30BaThes (poHaamMu OUOINOTEK U
CIIPaBOYHO-OMOIMOTrpaMIeCKUMU U3TaHUSIMH.

CTyneHTHI ISl OTHOIEHHOTO OCBOCHHS YU€OHOTO Kypca JOJIKHBI COCTABIIATh KOHCIIEKTHI KaK
IIPU POCTYUIMBAHUH €T0 TEOPETUUECKON (JIEKIIMOHHOM) YacTH, TaK U MPH MOATOTOBKE K
MPAKTUIECKUM (J1a00paTOPHBIM) 3aHATUSM. JKenaTenpbHO, 9TOOBI KOHCTICKTHI JICKITHIA
3aMKCHIBAINCH B JIOTHYECKOMN MOCIEI0BATEILHOCTH U3YyUCHHS Kypca U COAEPKAIUCh B OJTHOM
TETpaju.

HaunmenoBanue paznena, [Tepeuens yueOHO-METOIMUECKOTO 00ECTICUEHHS TUCIUILTHHEI IO BHITIOIHEHHIO
TEMBI CaMOCTOSATEIBLHOM PaboTHI
Pazgen 1. AJITEBPA IMorockyes, E.B. MaTemarnka: anreOpa u Hadara MaTeMaTHIECKOTO aHaJIH3a,

reomeTpus. ['eomerpus. 10 k1. YriryOnéHubIN ypoBeHs: yueOHNK/ E.B.
ITorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 223c.

[MTortockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTeMaTHYeCKOTO aHAJIN3a,
reometpust. ['eomerpust. 10 k1. Yriay0aéHHslil ypoBeHb: 3anaunuk/ E.B.
IMorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 255¢.

[MTortockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTeMaTHYeCKOTO aHAJIN3a,
reomeTpust. ['eomerpus. 11 k. YrayOonéHuslit yposeHs: yueoHuk/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

ITorockyes, E.B. MatemaTnka: anredpa 1 Hadajla MaTeMaTHIECKOTO aHAJIN3a,
reomeTpus. ['eomerpus. 11 k1. YriryOnéHHBIN ypoBeHb: 3anaunnk/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

Boromoros, H.B. Maremaruka [DnexTporHsIii pecypc]: yaeonuk ais CI1O / H.B.
Boromoinos u np.- M.: FOpaiir, 2016.- 396¢. -URL:

Paznen 2. OCHOBBI Marematuka: anrebpa v Hayasla MaTeMaTUIeCKOTO aHamu3a, TeoMeTpus. Anredpa
TPUTOHOMETPUU 1 Hadaja MareMatudeckoro ananusa. 10-11 k1. ba3oBblil 1 yri1. ypoBeHb.
(®I'oC)/ U1.A. Anumos, Konsirun 10.M., Tkauésa M.B. u ap.- M.:
ITpoceemiennue, 2016.- 464 c.

Boromoros, H. B. Marematuka: yuebnuk anst CI1O / H. B. boromonos, I1. 1.
Camotiinenko. — 5-e u3j., nepepad. u gon. — M. : U3natensctBo FOpaiit, 2016.
—39%c¢c

Bricmias matematnka [DeKTpoHHBIH pecypc]: yueOHuK u npaktukym mist CITO /
M. b. XpurryrHoBa [u np.]; mox o6m. pea. M. b. Xpunyrosoit, 1. Y. L{piranok. —
M.: Uznarenncto FOpaiir, 2016. — 472 c. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

Paznen 3. DYHKIMU UX | Boromonos, H. B. Maremaruka [DnekTpoHHBIH pecypc]: yaeonuk st CIT1O / H.
CBOVICTBA U TPA®UKU |B. Boromornos, I1. Y. Camoiinenko. — 5-¢ u3 ., mepepad. u qomn. — M.:
Nsnmarenscto FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299

Boromomnos, H. B. Matemaruka. 3agauu ¢ pemenusmu B 2 4. Yacts 1
[DnexTponnsIii pecypc]: yuednoe mocodue mis CITIO / H. B. Boromosnos. — 2-¢
u3M., ucrp. u gon. — M.: UznarensctBo FOpaiit, 2017. — 364 ¢. - URL:
https://www.biblio-online.ru/book/EA8E67E8-39EB-4A22-9E07-
BD7637CAB26F

Boromonos, H. B. Matematuka. 3agauu ¢ pemeHusaMu B 2 4. YacTs 2
[DnexTponHBIi pecypc]: yueOHOE ocodue st CI1O / H. B. Boromonos. — 2-¢
n3a., ucnp. u gon. — M.: UznarensctBo HOpaiit, 2017. — 285 c. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8
Boromomnos, H. B. Maremaruka: yae6nuk mis CITO / H.boromosnos, I1. 1.
Camoiinenko. — 5-e u3j., nepepad. u gon. — M. :  UsnmatensctBo FOpaiir,
2016. — 396 c.
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Pasnen 4. HAUAJIA
MATEMATHUYECKOI'O
AHAJIN3A

Maremaruka: anredpa 1 Hauajla MaTeMaTHYECKOro aHainu3a, reomerpusi. Airedpa
1 Hadaja MareMatuieckoro anaigusza. 10-11 k1. ba3oBblil 1 yTi1. ypoBEHb.
(®IroC)/ I1.A. Ammmos, Komsrun FO.M., Tkauésa M.B. u np.- M.:
IIpoceemenne, 2016.- 464 c.

IMTorockyes, E.B. MaTemarnka: anrebpa u Hadara MaTeMaTHIECKOTO aHAJIH3a,
reometpus. ['eomerpus. 10 k1. YriryOnéHubIN ypoBeHs: yueOHNK/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 223c.

ITorockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTEMaTHYECKOTO aHAIIN3a,
reomerpus. ['eomerpus. 11 k. YrioyOonéHuslit yposeHs: yueOHuk/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

ITorockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTEMaTHYE€CKOTO aHAJIN3a,
reomerpusi. ['eomerpus. 10 k. YrinyOonéunsiii ypoBeHs: 3agaunuk/ E.B.
[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c¢.

IMorockyes, E.B. MaTemarnka: anrebpa u Hadara MaTeMaTHIECKOTO aHAJIH3a,
reomeTpus. ['eomerpms. 11 . YriryOnéHHBIN ypoBeHb: 3anaunuk/ E.B.
ITotockyes, JI.W. 3BaBnu. — M.: [Ipoda, 2015.- 236¢.

Pasmen 5. YPABHEHUA U
HEPABEHCTBA

Maremarnka: anrebpa n Hadasa MaTeMaTHIECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havana Mmatemarudeckoro ananmsa. 10-11 k. ba3osbrii u yri.
yposenb. (PI'OC)/ ILI.A. Anumos, Komsruna F0.M., Tkauésa M.B. u np.- M.
[Ipocsewenue, 2016.- 464 c.

[MTortockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTeMaTHYeCKOTO aHAIIN3a,
reomeTpust. ['eomerpus. 10 k1. YrayOonéHHslit ypoBeHs: yueOHuk/ E.B.
ITorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 223c.

[MTortockyes, E.B. MatemaTuka: anredpa 1 Hauajla MaTeMaTHYeCKOTO aHAJIN3a,
reomeTpust. ['eomerpus. 11 k. YrayOonéHuslit yposeHs: yueoHuk/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

ITotockyes, E.B. MatemaTnka: anredpa 1 Hadajla MaTeMaTHIECKOTO aHAIIN3a,
reomeTpus. ['eomerpus. 10 k1. YriryOnéHHBIN ypoBeHb: 3anaunnk/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 255c¢.

IMorockyes, E.B. MaTemarnka: anreOpa u Hadara MaTeMaTHIECKOTO aHAJIH3a,
reometpus. ['eomerpus. 11 k. YriryOnéHHBINA ypoBeHb: 3anaunuk/ E.B.
ITorockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

Boromosios, H. B. Matemaruka [DnekTpoHHbIN pecypc]: yueonuk mist CITO / H.
B. Boromonos, I1. U. Camoiinenko. — 5-e uza., nepepad. u pom. — M.:
Nznmarenscto FOpaiit, 2017. — 396 c. - URL: https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
Boromoros, H. B. Matemaruka. 3anauu ¢ pemeausamu B 2 4. Hacts 1
[DnexTponHEIi pecypc]: yaebHOE mocodue mis CIIO / H. B. boromomnos. — 2-¢
u31., uctp. u gorn. — M.: M3parensctBo FOpaiit, 2017. — 364 c. - URL:
https://www.biblio-online.ru/book/EASE67E8-39EB-4A22-9EQ7-
BD7637CAB26F
Boromonos, H. B. Marematuka. 3agauu ¢ pemieHusaMy B 2 4. YacTs 2
[DnexTponHbIii pecypc]: yuednoe mocodue mis CITIO / H. B. Boromonos. — 2-¢
u31., uctp. u gon. — M.: UznarensctBo FOpaiit, 2017. — 285 ¢. - URL:
https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8

Pasznen 6.
KOMBUHATOPHKA,
CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

Bricuras matemaTuka [D1eKTpOHHBIN pecypc]: yueOHuK 1 npakTukym st CI10 /
M. b. XpunyHosa [u ap.]; mox obm. pea. M. b. Xpunyrosoii, 1. U. L{piranox. —
M.: UsnarensctBo FOpaiit, 2016. — 472 c. - URL: https://www.biblio-
online.ru/book/9F7E3B75-205B-4A07-BC42-5435FB5726E8

ITonos, A. M. Mndopmarnka u MmateMaTHka [ DIeKTPOHHBIA pecypc]: yd4eOHHK U
npaktukym st CI1O / A. M. Tlonos, B. H. Cotaunkos, E. 1. Haraesa; nox pexn.
A. M. TlonoBa. — 3-e u3x., mepepad. u qorn. — M.: UznarensctBo FOpaiit, 2016.
— 430 c. - URL: https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-
8F8B-690CA6280464

Jopodeesa, A. B. Maremaruxka [ DnekTpoHHbIH pecypce]: yueonuk mist CI10 / A.
B. dopodeera. — 3-¢ usm., nepepad. u gom. — M.: M3patenscto HOpaiit, 2017.
— 400 c. - URL: https://www.biblio-online.ru/book/B646843F-0131-41C8-
AEB6-B4C37ED1E97F

Paznmen 7. TEOMETPUA

ITorockyes, E.B. Matemaruka: anrebpa u Hadaina MaTeMaTHYECKOTO aHAJIN3a,
reometpust. ['eomerpus. 10 k. YrmyOnénuslii ypoBeHs: yueouuk/ E.B.
ITotockyes, JI.U. 3BaBuu. — M.: JIpoda, 2015.- 223c¢.

ITorockyes, E.B. MaTemarnka: anrebpa u Hadaina MaTeMaTHYECKOTO aHAJIHN3a,
reomerpusi. ['eomerpus. 11 k. Yriny6aéuuslii ypoBeHb: yueOHuk/ E.B.
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[Morockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 384c.

[Totockyesn, E.B. Matemarnka: anrebpa u Hadasia MaTeMaTHIECKOTO aHAIN3a,
reometpus. ['eomerpms. 10 k1. YriryOnéHHBIN ypoBeHb: 3anaunuk/ E.B.
IMotockyes, JI.W. 3BaBua. — M.: [Ipoda, 2015.- 255c¢.

IMTorockyes, E.B. MaTemarnka: anrebpa u Hadara MaTeMaTHIECKOTO aHAJIH3a,
reometpus. ['eomerpus. 11 . YriryOnéHuBIN ypoBeHb: 3anaunuk/ E.B.
IMotockyes, JI.W. 3BaBuu. — M.: [Ipoda, 2015.- 236¢.

Aranacsu C.JL T'eometpus 1 [DnekTponHsIi pecypce]: yueonoe mocooue / C.JL.
Artanacsiz, B.I'. [TokpoBckuii. — M.: JlJaboparopus 3nanuii, 2014. — 334 c¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=66313

Aranacsu C.JI. T'eomeTpus 2 [DnekTpoHHEBIH pecypc]: yueoHoe mocoodue / C.JI.
ArtanacsiH, B.I'. IlokpoBckuii, B.I'. YiiakoB. — M.: «Jlaboparopust 3Hanmit», 2015.
— 547 c. — URL: http://e.lanbook.com/books/element.php?pll_id=66314

Kpome nepedncieHHbIX HCTOYHUKOB CTYIEHT MOXKET BOCIIOJIb30BAThCS IOMCKOBBIMU CHCTEMAMHU
ceTd VIHTEpHET 10 TeMe CaMOCTOSITeNIbHOM pabOTHI.

JUis  OCBOCHHSI JAaHHOW JTUCHUIUIMHBI W BBITIOJHEHHS TPETyCMOTPEHHBIX YYeOHOM
IporpaMMoOil Kypca 3alaHduil 0 CaMOCTOSITENIbHON paboTe CTYAEHT MOKET HCIOJIb30BaTh
cienyroliee yaeOHO-METOAMUECKOe 00eCTICUeHHE:

-METOJAMYECKHE PEKOMEHIAIMU MPEIoaBaTeisl K BBHIMOTHEHUIO CAMOCTOATEIbHBIX JTOMAIIHUX
3aJlaHni.
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3. OBPA3OBATEJIbHBIE TEXHOJIOI'MH
Jlis peanu3any KOMIIETEHTHOCTHOTO MOAX0/1a IPEeIyCMaTpUBAETCs MCII0JIb30BaHHE B yUEOHOM
npolecce aKTUBHBIX M HMHTEPAKTUBHBIX (DOpPM MPOBEACHUS AyAUTOPHBIX M BHEAYAMTOPHBIX
3aHATHUH C 11e7bI0 GOPMHUPOBAHUS U Pa3BUTHSI TPO(ECCHOHATIBHBIX HABBIKOB 00YUYaIOIIUXCS.
B mpomecce rmpemomaBaHust TNPUMEHSAIOTCS  0Opa3oBaTeNbHbIE TEXHOJOTUU  Pa3BUTHS
KpUTHYECKOro MbllieHusa. OO0s3aTesibHbl KOMIBIOTEPHbIE J1a00OpaTOpHbIE HPAKTUKYMbI 110
paszzesiaM AMCLUILIUHBL.
B yueGHOM mpomecce Hapsny C TpPaAULUMOHHBIMU 00pa3oBaTElIbHBIMM TEXHOJIOTMAMHU
UCIIOJIb3YIOTCSl KOMIIBIOTEPHOE TECTUPOBAHUE, TEMAaTUYECKHE IPE3CHTAllMM, UHTEPAaKTHBHBIC
TEXHOJIOTUH.

3.1.006pa3oBaTebHbIC TEXHOJOTHH IPU TPOBEICHUH JICKITHI

Buael npuMeHsieMbIX 00pa30BaTeIbHBIX
H3yuaemble pa3aensl (TeMbl) JHCIUIIIHHBI . Kou-Bo uyacos
TeXHOJI0Tuii
Pazmen 1. AJITEGPA TexHONOTHA Pa3BUBAIOIIETO O0YUCHUS 6 (2*)
Paznen 2. OCHOBBI TPUT'OHOMETPUU [TpoGnemuoe o0yueHHe 8 (4%)
Pazpen 3. ®YHKIIMU UX CBOWCTBA U TexHONOTHA Pa3BUBAIOIIETO 00YUCHUS 18 (10%)
I'PAOUKU
Paszgen 4. HAUAJIA TexHONOTHA Pa3BUBAIOIIETO O0YICHUS 18 (8%)
MATEMATHYECKOI'O AHAJIM3A
Pazngen 5. YPABHEHUA U TexHONOTHS Pa3BUBAIOIIETO O0YICHUS 8 (4%)
HEPABEHCTBA
Paznen 6. KOMBUHATOPUKA, [TpoGnemuoe o0y4eHHe
CTATHUCTHUKA U TEOPUA 14 (8*)
BEPOSITHOCTEN
Paznen 7. TEOMETPUA TexHOIOTHSs Pa3BHUBAIOIIETO O0YUCHUS 46 (20%)
Bcero 118 (56%)
3.2.06pa3OBaTeJ'IBHBIe TCXHOJIOTUU IIPU MTPOBEACHUHU ITPAKTHICCKUX 3aHATHI
Buaesl npuMeHsieMbIX 00pa30BaTeIbHBIX
H3yuaembie pa3gensl (TeMbl) THCHUIIMHBL | TEXHOJIOTUM KoJ-Bo yacoB
Pazpmen 1. AJITEBPA TexHONOTHSA PabOTHI B MAITBIX TPYIIIAX 6 (2%)
Paznen 2. OCHOBBI TPUTOHOMETPUN TexHomorus mpob1eMHOro 00yUeHHs 12 (2%)
Pazzien 3. ®YHKIIUU X CBOMCTBA U TexHomorus paboThl B MaJIBIX TPYIIAaX 18 (6%)
I'PAOUKU
Paznen 4. HAUAJIA TexHONOTHSA PabOTHI B MAITBIX TPYIIIAX 18 (4%)
MATEMATHYECKOI'O AHAJIM3A
Paznen 5. YPABHEHUA U TexHosorus paboThl B MaJIbIX TPYyIIIax 10 (4%)
HEPABEHCTBA
Paznen 6. KOMBHUHATOPHKA, TexHosorus npodIeMHOTO 00yUCHHUS
CTATUCTHUKA U TEOPUA 10 (6*)
BEPOATHOCTEU
Paznen 7. TEOMETPUA TexHosorus npodIeMHOTO 00yUCHHUS 42 (14%)
Bceero 116 (38%)
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4. VCJIIOBUS PEAJIU3ALIUY ITIPOTPAMMGBI YUEEHOU JIUCIUTUIVHBI

4.1 MatepuaibHO-TEXHHYECKas 0a3a, He00X0AUMAas Il OCYIIeCTBJIEHHUs
00pa3oBaTeJILHOIO NMpolecca Mo JUCHUILIHHE

Peanu3zanus yueOHON nuciumuinHpl Marematuka: anredpa, Hadyana MaTeMaTHYeCKOTO aHAIN3a,
reoMeTpusi TpedyeT Hamu4us y4eOHOTro KaOMHEeTa /ISl IPOBEJCHUS TEOPETUISCKUX U
NPaKTUYCCKUX 3aHIATUH.

Peanu3anus yueOHON NUCIUIIIMHBI KaK MPABUIIO OCYIIECTBISIETCS B CIICIIHATLHO
obopynoBannoMm kabunere MATEMATUKMU, koTopslii BKIFOYaeT B ceOsl:
MYJIBETUMEANAPOCKTOP

JKpaH,

KOMIIBIOTED,

JIOCKa ydeOHas,

yueOHast MmeOeb.

Y4eOHO-MeToInYecKoe ooecreueHue:

Pabouas yuebHas nmporpamma

Y4eOHUKH

MeTtoauueckue pa3paboTKU K 3aHITUIM
JrnakTHuecKui pa3naToyHblid MaTepHrall
Kaprouku-3ananus, TeCTOBbIE 3aaHUS
JleMoHCTpalMoHHBIE MaTepUabl (MyJIbTUMEIUHHBIE IPE3EHTALIUH, BUICO(PUIbMBI)
KommuiekT yueOHOo-HarIaIHbIX TOCOOUIA 10 MaTeMaTHKe
KomMruiekT uepTexxHbIX TpruOOpoOB

KoMIuiekT nopTpeToB MareMaTukoB

KoMmiekT 31eKTpoHHBIX ocoOuit

Tabmu1rel Mo MaTeMaTHKe

4.2 IlepeueHb HEOOXOAMMOIO IPOrPAMMHOT0 OOeCTIeUeHUs

1. 7-zip (muuen3us Ha anri. http://lwww.7-zip.org/license.txt)

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

5. Free Commander (sumen3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%hb7%d0%hb8%
d1%8f/)

6. Google Chrome (nutiensus - https://www.google.ru/chrome/browser/privacy/eula_text.ntml)
7. Libre Office (B cB0OOOIHOM J0CTYIIE)

8. Mozilla Firefox (mumenswust - https://www.mozilla.org/en-US/MPL/2.0/)
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5. IIEPEYEHD O(SHOBHOI?'I 1 JIOIIOJIHUTEJIbHOM YUEBHOM JINTEPATYPEI,
HEOBXOJAMMOMU JJIS1 OCBOEHMA JUCLHUITJIIMHBI

5.1.0cHoBHas auTEpPaTypa

1. MaremaTuka: anreOpa W Hayajga MaTE€MaTUYECKOrO aHajau3a, TE€OMETPHS.
Anrebpa u Hauvajga MareMmartmdeckoro aHaiausa. 10-11 ki ba3oBbiit u yri. ypoBeHb.
(®1roC)/ II.A. Anumos, Konsrun FO.M., TkauéBa M.B. u ap.- M.: Ilpocsemienue,
2016.- 464 c.

2. MartemaTuka : anreOpa M Hayajlla MaTeMaTHMYECKOro aHaliu3a, T'€OMETpPHS.
Anrebpa 1 Havyasla MatemMaTudeckoro anaiausa. 10-11 kmaccel. ba3zoBblit U yrinyOIeHHBIH
ypoBHH [Tekcr] : yueOHUK 1151 001eo0pa3zoBarenbHbix opranuzanuii / [LL. A. AnumoB u
ap.]. - 5-e uzn. - Mockaa : IIpoceemenune, 2018. - 463 c.

3. MartemaTuka : anreOpa M Hayajlla MaTeMaTHMYECKOro aHaliu3a, T'€OMETpPHS.
AnreOpa n Havana maremaruyeckoro ananusa. 10-11 knaccel. ba3oBbiil U yrioyOneHHbIN
ypoBHH [Tekcr] : yueOHUK 1151 001eo0pa3zoBarenbHbix opranusanuii / [LL. A. AnumoB u
ap.]. - 4-e uzn. - Mocksa : [IpocBemenune , 2017. - 463 c.

4. [Totockyes, E.B. Maremaruka: anrebpa u Hauyajga MaTeMaTHYECKOTO aHAIM3a,
reometpusi. ['eomerpus. 10 kn. Yrnyonéunsiii ypoBenb: yueOnuk/ E.B. [Totockyes, JI.H.
3BaBuu. — M.: Jlpoda, 2015.- 223c.

5. [Totockyes, E.B. Maremaruka: anreOpa u Hauajga MaTEeMaTHYECKOTO aHAIIM3a,
reometpus. ['eometpus. 11 xi. Yrnyonéunsiii ypoBenb: yueonuk/ E.B. I[Torockyes, JI.W.
3BaBuu. — M.: Jlpoda, 2015.- 384c.

6. [Totockyes, E.B. Maremaruka: anreOpa u Hauajga MaTEeMaTHYECKOTO aHAIIM3a,
reomerpus. ['eomerpus. 10 k1. YrmyOnéuuslii yposens: 3agaunuk/ E.B. Ilotockyes, JI.H.
3BaBuu. — M.: Jlpoda, 2015.- 255¢.

7. [Totockyes, E.B. Maremaruka: anre6pa v Hayaja MaTEeMaTHYECKOro aHallu3a,
reomerpus. ['eomerpus. 11 k. YrmyOnéunsiit yposens: 3agaunuk/ E.B. TTotockyes, JI.H.
3BaBuu. — M.: JIpoda, 2015.- 236¢.

8. boromonos, H. B. Maremaruka: yueonuk mist CIIO / H. B. boromornos, I1. U.
Camotinenko. — 5-e uzj., nepepad. u gom. — M. : M3natenascTBo FOpaiit, 2016. — 396¢.
9. Bboromonos, H. B. MaremaTuka [DnekrpoHHsiid pecypce]: yaeonuk ans CI1O / H.
B. boromonos, I1. . Camoitnenko. — 5-e¢ u3a., nepepad. u gon. — M.: M3naTenbcTBO
FOpaiit, 2018. — 396 c. - URL.: https://www.biblio-online.ru/viewer/D4B1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

5.2./lonoJTHUTEIbHAS JIUTEPATYypa

1. boromonos, H. B. Marematuka. 3agaun ¢ pemeHusMa B 2 4. Yacte 1
[DnexTpoHHbIl pecypc]: yuebHoe mocobue s CIIO / H. B. boromonoB. — 2-e u3f.,
uctp. u gon. — M.: U3narensctBo FOpaiit, 2018. — 364 c. - URL: https://www.biblio-
online.ru/viewer/EA8EG67E8-39EB-4A22-9E07-BD7637CAB26F#page/1

2. boromonos, H. B. Maremaruka. 3amaum ¢ pemreHusmMu B 2 4. Yacte 2
[DnexTpoHHbIl pecypc]: yuebHoe mocobue s CIIO / H. B. boromonoB. — 2-e u3f.,
uctp. u gon. — M.: U3narensctBo FOpaiit, 2018. — 285 c. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Maremaruka. [Ipaktuxym: yue6. mocodue aist CIIO / mox o6mr. pex. O. B.
Tartapaukosa. - M.: FOpaiir, 2016. - 285 c.;
4. Maremaruka. [Ipaktukym [DnekTponHslii pecypce]: yuebnoe nmocobue mis CI1O

/ mox o6, pen. O. B. TarapaukoBa. — M. : U3narensctBo IOpaiit, 2018. — 285 c¢. -
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URL: https://biblio-online.ru/viewer/1IEA56F22-CCF0-4A18-92B1-
123A8CB9CD68#page/1

S. Briciias matematuka [ DneKTpoHHBIN pecypc]: yueOHuK U npakTukym st CI1O
/ M. b. XpuniyHosa [u ap.]; nox oour. pea. M. b. Xpunynosoii, 1. U. L{piranok. — M.:
NznatensctBo FOpaiit, 2018. — 472 ¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

6. [Tonos, A. M. upopmaTuka u MaTeMaTuka [ DIEKTPOHHBIN pecypc]: yueOHUK U
npaktukym ais CIT1O / A. M. ITonos, B. H. Cotnuxos, E. . Haraesa; mox pea. A. M.
[TormoBa. — 3-e u31., mepepad. u gon. — M.: U3gatenscTBo FOpaiit, 2018. — 430 c. -
URL: https://www.biblio-online.ru/viewer/552AAA0D-1F2E-434C-8F8B-
690CA6280464+#page/l

7. Hopodeera, A. B. MaTtematuka [ DnekTpoHHbIN pecypc]: yueonuk s CI1O / A.
B. Hopodeea. — 3-e u31., mepepad. u non. — M.: U3gatenscTBo FOpaiit, 2017. — 400
c. - URL: https://www.biblio-online.ru/viewer/B646843F-0131-41C8-AEBG-
B4C37ED1E97F#page/l

8. [TaBmrouenko, FO. B. Matemaruka [DneKTpOoHHBIH pecypc]: ydeOHUK U
npaktukym ais CIIO / 1O. B. TTasmrouenxo, H. 1. Xaccan; mog o6m. pea. HO. B.
[TaBmrouenko. — 4-¢ u3., mepepad. u gom. — M. : U3patenscrBo KOpaiit, 2018. — 238
c. - URL: https://www.biblio-online.ru/viewer/773FABOF-0EF8-4626-945D-
6A8208474676#page/l

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

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

11. Cenpix, . FO. MaTtemaTuka [ DNeKTpOHHBIN pecypc]: Y4eOHUK U PAKTUKYM ISt
CIIO / N. 10. Cenpix, 0. b. I'pebenmuron, A. 1O. IlleBeneB. — M.: M3naTenscTBO
FOpaiit, 2018. — 443 c. - URL: https://www.biblio-online.ru/viewer/2B15A8F9-CDCEF-
4610-964D-71171C2568F8#page/1

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

5.3.1lepuoguveckue U3TaHUS

1. Cpennee npodeccronaabHOEe 00pa3oBaHUe

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

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

4. Cubupckuii )xypHai BHIYHCIUTEIbHON MaTeMaTuku. - URL:

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

S. Maremaruka B BeiciieM oOpazoBanuu.- URL:
https://e.lanbook.com/journal/2368#journal_name
6. Ksant -URL: http://e.lanbook.com/journal/element.php?pl10_id=2372
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7. [lepeuens pecypcoB HHGOPMAIMOHHO-TEIIEKOMMYHUKAIIMOHHON CETH
«HTEpHETY», HEOOXOAUMBIX JJI1 OCBOSHHS TUCIUIINHBI

5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTepHEeT», HEOOXOAUMBIX JIJI1 OCBOEHMSI TUCHUIINHbBI

1 3bC «Ynusepcurerckas oudmmorexka ONLINE». — URL: www.biblioclub.ru
2 OBC m3narensctBa «Jlans». — URL: https://e.lanbook.com

3. 3BbC «tOpaiit». — URL: http://www.biblio-online.ru/

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

3BC «ZNANIUM.COM» www.znanium.com
OnextpoHHbIN KaTanor Hayunoit 6ubmmorexku Kyol'y. —
RL:http://212.192.134.46/MegaPro/Catalog/Home/Index

7. DnekTpoHHas oubnauoteka «M3marenbckoro qoma «I"peOCHHUKOBY -
URL:www.grebennikon.ru
8. Hayunast anektponnas 6udnuorexa (HOb) «eLibrary.ruy. -
URL.:http://www.elibrary.ru
9. Bassl nanubix kommanuu «Mct Bero». - URL:http://dlib.eastview.com
10.  Jlektopuym TB». - URL: http://www.lektorium.tv/
11.  HamwmonanbHas 35mekTpoHHas oubnuoreka « HOb». - URL:http://H30.pd/
12.  KwubepJlennnka: Hay4dHas dyeKTpoHHas ounbanoreka. — URL:
http://cyberleninka.ru/

13. EnuHoe okHO mocTyma Kk 00pa3oBaTelbHbIM pecypcaM : henepansras MC cBo6o1HOTO
noctymna. — URL: http://window.edu.ru.
14. CnpaBouHo-mpaBoBast cucrema «Koncynbrant [Lnroc» - URL http://www.consultant.ru
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../../Application%20Data/Microsoft/Word/www.grebennikon.ru
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http://www.lektorium.tv/
http://нэб.рф/
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXUlFPaDNlTmdYUWd5amo4ckUtd0F5Tkh0d3M4LUdMb1gzLXlJUGZNNElzcVdlU1E5d19ZVUVzd0RSWHBobllhSl9DWW5pQ1JNY2pCTDg5OUloVzllSzQ&b64e=2&sign=4faef68e5be974a3f521d379d62ece86&keyno=17

6. METOIMYECKUE YKA3AHUA OBYYAIOIMMCA 110 OCBOEHUIO ANCLHUTIJIMHBI

JuctumuinHa HameneHa Ha  QopMHUpOBaHUE OOIIEY4eOHBIX KOMIIETCHIIMN, TAKUX  Kak
CHOCOOHOCTh AEMOHCTpALUU OOIIEHAayYHbIX 0a30BbIX 3HAHUH €CTECTBEHHBIX HAayK, MAaTEMaTUKH,
NOHMMaHHE OCHOBHBIX ()aKTOB, KOHIICTIIIUI, TPUHIIUIIOB ¥ TEOPHIA.

OOyueHue CTyIEeHTOB OCYILECTBIIAETCS 10 TPAAULIMOHHON TEXHONIOTUN (JIEKLIMHU, IPAKTUKH) C
BKJIIOYCHHEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3pEHHUs UCIOJb3YEMbIX METOJOB JIEKLUH IOAPA3AEISAIOTCS CIEAYIOUMM 00pa3oM:
UH(POPMALIMOHHO-00BSCHUTENbHASL JICKIIUS, TTOBECTBOBATENbHAs, JEKIHI-Oecena, mpodaemMHas
JEKIMS U T. A.

YcTHOE M3N0XKEeHHe YIeOHOro MaTepuaa Ha JISKIIUU JODKHO KOHCIIEKTUpoBaTbes. Ciymarh
JEKIHIO HYKHO YMEeTh — IMOAJEPKHUBAaTh CBOE BHUMAHUE, MNOHATh M 3allOMHUTh YCIBILIAHHOE,
yIOBHUTH May3bl. B mporecce U310KEeHUs MPErnoiaBaTesieM JISKIUU CTYACHT JOJDKEH BBISICHUTH
BCE HEMOHATHBIC BONPOCHL. 3alMCBhIBATH COJEPKAHUE JIEKLIMU HYKHO 00s3aTelIbHO — 3aIllUCH
MOMOTAIOT  TOJJICPKUBATh BHUMAaHHE, CIIOCOOCTBYIOT IOHMMAHUIO H  3allOMHHAHUIO
YCIBILIAHHOTO, IPUBOAMUT 3HAaHUE B CUCTEMY, CIIy’KaT OMOPOH Ui nepexoza K 0osiee rirybokomy
CaMOCTOSITEIFHOMY M3YYEHHUIO TIPEAMETA.

Meroanyeckne peKOMEHIAIMK [0 KOHCIIEKTUPOBAHUIO JIEKLIUH:

— 3alKCh JOJDKHA ObITh CUCTEMHOM, NMpeACTaBisATh COOOM COKpall€HHBbIA BapHaHT JIEKLUU
npenojasaresns. Heo0xoaumo ciaymiare, 06yMbIBaTh U 3alIUCHIBATh OJIHOBPEMEHHO;

— 3aMKCh BEAETCS OYEHb OBICTPO, YETKO, IO BO3MOYKHOCTH KOPOTKUMH BBIPAKCHUSIMHU;

— He MpeKpalias ciaylaTh MpernojiaBaTelis, Hy)KHO 3alIUCBIBaTh TO, YTO HEOOXOAUMO YCBOUTb.
Henb3s 3anmchIBaTh cpasy ke BBICKa3aHHYIO MBICIb TIPENOIaBaTeNs, CIeIyeT e€ MOHATh U TOCIIe
3TOr0 KpaTKo 3arucaTh CBOMMHU CIOBAaMH MJIM CJIOBaMU IpernojaBareis. BaxkHo, 4ToObl B Hel He
OBLJI MOTEPSIH OCHOBHOM CMBICII CKa3aHHOTO;

—MMEHa, J1aThl, Ha3BaHMUs, BBIBO/IbI, OTIPEICJIEHUS 3aIIMChIBAIOTCS TOYHO;

—creayeT oOpaTUTh BHUMaHHE Ha OQOpPMIICHHE 3amHCH JIEKIWHU. [l KakIoro mpeaMera
3aBoAMTCs oOmast Terpajab. OTIIMYHBIM OT OCTAJIBHOIO LIBETA CIIEAYET BBIJICNATH OTJENbHbIE
MBICIIH ¥ 3ar0JIOBKH, COKPAaIllaTh OTAEIBHBIC CIOBA W TPENJIOKECHHUS, UCIOIH30BATh YCIOBHBIE
3HaKM, OYKBBI JIAaTUHCKOIO UM Tpeueckoro aia(aBUTOB, a TakKe HEKOTOpble MPUEMBI
CTEHOIpa)UueCKOro COKpAIIEHUs CIIOB.

[TpakTyeckue 3aHATH 110 JUCHUITIMHE «MaTeMaTHKay IPOBOJIATCS [0 CXEMe:

YCTHBIN OIPOC TI0 TEOPUH B HAYAJIC 3aHSITHUS;

paboTa B rpynmnax no pa3pereHio pa3IuyHbIX CUTYaIUH [0 TeMe 3aHATus;

pelIeHne MpakKTHYeCKHX 3a/1a4;

WH/IMBUyalIbHBIE 3aaHUS JJIs TIOATOTOBKU K MPAKTUYECKUM 3aHATHUSM.

Llenb MPaKTHYECKOTO 3aHATHUS - HAYYUTH CTYJIEHTOB IMPUMEHITh TEOPETUYECKUE 3HAHUS TIPH
pELICHUH MPAKTUYECKUX 3a/1a4 HA OCHOBE PEabHbIX JAHHBIX.

Ha mpakTudeckux 3aHATUSX MPE0OTaaI0T CISIYIOIMINE METOIBI:

BepOasibHBIE (MTPe00I1aAaI0NIUM METOIOM JO0JKHO OBITh 0OBSCHEHNUE);

npakTH4YecKkue (MMChbMEHHBIE 3/IaHUs, TPYITOBBIE 3aIaHUS H T. II.).

BaxxHbIM U1 CTyACHTA SIBIISIETCSI YMEHUE pallMOHAIbHO MOAOUpPaTh HEOOXOIUMYIO YUeOHYIO
muteparypy. OCHOBHBIMH JINTEPATYPHBIMH UCTOYHHKAMH SIBIISTFOTCS:

— Oubnuoreunsie pousl punmnana Kyol'y;

— DJIGKTPOHHAsI OMOIMOTEeYHAsl CUCTEMa «Y HUBEPCUTETCKAsi OMOIMOTEeKa OH-JIAlHY;

— 3JIeKTpOHHas GubnmoTeuHas cuctema Maatenscrpa «Jlaub». ( FOPAWT)

[Touck kHUT B OHOMHOTEKE HEOOXOAMMO HAYMHATH C W3YYEHUS MPEIAMETHOTO
(cucTemMaTHUeCKUil) KaTajora U CO3JaHUs CIHUCKAa KHHT, TOCOOMH, METOAMYECKHX MaTepuasoB
no TeMe m3ydeHus. [IpocMOTp KHHTH HAYMHAETCS C TUTYJIBHOTO JIMCTA, CIEIYIOMIETO TOCHe
00oxku. Ha HEM OOBIYHO MOMEMIAIOTCS BCE OCHOBHBIE JAaHHBIE, XapaKTEpU3YIOIUME KHUTY:
Ha3BaHHeE, aBTOp, BBIXOIHBIC JaHHBIC, JAaHHBIC O Mepen3naHuu u T.1. Ha o6opoTe TUTyIHHOTO
nucTa Ja€Tcs aHHOTAalusl, B KOTOPOM YKa3bIBA€TCs TEMATHKa BOIIPOCOB, OCBEIIEHHBIX B KHUTE,
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ONpEAENseTCd KpPyr 4YUTaTelied, Ha KOTOPbIM OHA pacCYMTaHa. boiplIOE 3HAYEHHE UMEET
MPEANCIIOBUE KHUTH, KOTOPOE 3HAKOMUT YUTATENsl C JIMYHOCTBIO aBTOpa, UCTOPUEH CO3JaHus
KHUTH, PAaCKpBIBACT cojiepkanue. [I[pounTaB mpeaucioBre U MONIydyuB O0Iee MpeacTaBiIeHue O
KHHUTE, CJeIyeT o0paTuThcs K orjiaBieHuio. OriaBieHHe KHUTH 3HAKOMHUT 00y4aemMoro c
COJICpKAHMEM M JIOTHYECKON CTPYKTYpPOH KHUTH, ITO3BOJIICT BBHIOpATh HYXKHBIA MaTepHuai I
u3ydyeHus. 1’0o U3gaHUsl KHUTH MO3BOJISIET CYAMTh O HOBU3HE Marepuana. Yem wdaiie KHUTa
u3gaéres, TeM  OOJBIIYIO LIEHHOCTh OHA NpeACTaBiseT. B KHUTe MOTYT OBITh NMPUMEYaHHS,
KOTOpbIE€ COJEpKaT pa3jIMyHble JONOJHUTEIbHbIE CBeAeHUA. OHM IeYaTaroTCsd BHE OCHOBHOIO
TEKCTa M  Pa3bICHAIOT OTHENbHBbIE BOMpoChl. IIpenmerHeie W andaBUTHBIE YKazaTenu
3HAYUTENIbHO 00JIeryaroT MOBTOPEHHE M3JI0KEHHOTO B KHUTe MaTepuana. B KOHIle KHUTH MOKET
pacrionaraTteCsi BCTIOMOTaTelbHBIH Marepuan. K HeMy O0OBIYHO OTHOCSTCS WHCTPYKIIHH,
MIPUJIOKEHUS, CXEMBbI, CHTYallHOHHBIE 337a4M, BOIIPOCHI JIJIsi CAMOKOHTPOJIS U T.A. Jns
JYYIIEr0 TPEACTABICHUS W 3allOMUHAHMS MaTepuana LenecooOpa3HO BECTH 3alUCH U
KOHCIIEKTBI Pa3JIMYHOrO COAEPIKAHMS, & UMEHHO:

— IIOMETKH, 3aMEYaHusl, BbIJEJIEHUE TJIaBHOTO;

— IJIaH, TE3UCHI, BHITUCKH, LIUTATHL;

— KOHCTICKT, paboyJasi 3anuch, pedepart, TOKIaI, JSKITUI | T. 1.

Yurtath y4eOHUK HEOOXOAMMO BAYMYHMBO, BHUMATEIbHO, HE MPOMYyCKas TEKCTa, CTapasch
HNOHATh KaXAYI (¢pa3y, OJHOBPEMEHHO pa30upasi MPUMEPHI, CXEMbI, TaOJUIbl, PUCYHKH,
npuBenEHHbIe B yueOHUKe. OIHUM M3 BaXKHEUIINX CPENICTB, CIOCOOCTBYIOMIMX 3aKPEIJICHUIO
3HaHWUM, SBJSIETCS KpaTKas 3aluch I[POYUTAHHOTO MaTepuaia — COCTABJIEHUE KOHCIIEKTA.
KoHcnekT — 3To KpaTkoe CBSI3HOE U3II0KEHUE COJICPIKaHUS TeMbl, yueOHHKA UJIH €ro 4acTH, 0e3
noapoOHOCTE M BTOPOCTENEHHBIX aetanedl. [lo cBoeil CTPyKType W TOCIIEI0BaTEIbHOCTH
KOHCIIEKT JOJDKEH COOTBETCTBOBAThH IIaHy ydeOHuKa. [losToMy Ba)KHO CHauyana COCTaBUTh
IUTaH, a TIOTOM NHCATh KOHCIIEKT B BHJIE OTBETA HA BOMPOCH IiaHa. Ecnu yaeOHuK pa3nenéH Ha
HeOOoJIbIIINEe 03arfIaBJICHHBIE YAaCTH, TO 3ar0JOBKH MOXHO paccMaTpUBaTh Kak MYyHKTHI IIaHA, a
U3 TEKCTa Ka)/10Hi 4acTu CIeAyeT 3alucaTh T€ MBICIHU, KOTOPbIE PACKPHIBAIOT CMBICI 3arojI0OBKa.
TpeboBaHMs K KOHCIEKTY:

— KpaTKOCTh, CKATOCTh, L1€71€CO00Pa3HOCTh KayKJ0TO 3allMChIBAEMOTO CJIOBa;

— COJEepPXKATeNbHOCTh 3alMCU - 3alUCHIBAEMbIE MBICIH CleayeT (GOpMYIUpPOBaTh KPAaTKO, HO
0e3 ymep6a st cmbicia. O0bEM KOHCIIEKTA, KaK MPaBUIIO, MEHBIIE U3y4aeMoro Tekcra B 7-15
pas;

—KOHCIEKT MOXKET OBITh KaK MPOCThIM, TaK M CJIOXHBIM IO CTPYKType — 3TO 3aBHUCUT OT
COJIEp’KaHUsl KHUTHU U L€ €€ N3YUCHHUS.

Mertonnyeckue peKoMEHAANN [0 KOHCIIEKTUPOBAHUIO:

— MpeXJIe YEM HA4aThb COCTABIATh KOHCIIEKT, HY’)KHO O3HAKOMHUTBHCS C KHUI'OM, IPOYUTATh €€
CHayaJja JI0 KOHIIa, IOHSATh IPOYUTAHHOE;

— Ha OOJIOKKE TeTpaJM 3allMCBIBAIOTCS Ha3BaHHWE KOHCHEKTHUPYEMOM KHHUTM W MMs aBToOpa,
COCTaBJISI€TCS IJIaH KOHCIIEKTUPYEMOI'O TECTa;

— 3alKcH Jy4lle JenaTh MpU MPOYTEeHUH HE OHOro-IBYX a03alleB, a Lenoro naparpada uim
TJIaBbI;

— KOHCIIEKTUPOBaHHE BEAETCS HE C IEJIbI0 MMETh ONpEAeNEHHBIA 3amucH, a i Oosee
MIOJIHOTO OBJIAJICHUSI COJIEP’)KaHUEM H3Y4aeMOIo TEKCTa, MOATOMY B 3alHCAX OTMEYaeTcsl U
BBIJIEJIIETCS BCE TO HOBOE, MHTEPECHOE U HYXKHOE, YTO 0COOEHHO MPUBJIEKIO BHUMAHUE,

— TocJe TOro, KaK cliejaHa 3alKch cojepikaHus naparpada, riaBbl, ClIeyeT NepeunTaTh e€,
3aTeM CHOBa 00paTbcs K TEKCTY M IPOBEPUTH ce0sl, MPaBUIILHO JIM U3JI0KEHO CO/IEpIKaHHeE.

TexHHKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTUPYS KHUTY O0JIbIIOro 00bEMa, 3alKch CIEAYEeT BECTH B 00IIEH TeTpay;

— Ha KaXJO0M CTpAHUIIE CJIEBAa OCTABIAIOT MOJISI MUPUHOU 25-30 MM I 3alIMCH KOPOTKHUX
[10/13ar0JIOBKOB, KPaTKUX 3aME4YaHHii, BOIIPOCOB;

— Kax/1as CTaHUIla TeTpau HyMepyeTcs;
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— JI7Isl TIOBBINICHUSI YUTAEMOCTH 3alMCH OCTABJISIOT MHTEPBAIBI MEXKIY CTPOKaMH, ab3amamu,
HOBYIO MBICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— MIPY KOHCTICKTUPOBAHUH IIHPOKO HCIIONB3YIOT PA3IMYHBIC COKPAIICHUS U YCIIOBHBIC 3HAKH,
HO He B ymepO CMBICIY 3alMCaHHOTO. PekoMeHayeTcsi MpUMEHATh O0IeyNnoTpeOUTENbHbIE
COKpAIlleHUs], HanpuMep: M.0. — MOXeT OBbITh; TOC. — TOCYAaPCTBEHHBIN; A.0. — TOMHKHO OBITH H
T.J.

— HE CJIEZyeT COKpallaTh MMEHA U Ha3BaHUSA, KPOME OUEHb YaCTO MOBTOPSIOMINXCS;

— B KOHCIIEKTE HE JOJHKHO OBITh MEXaHWYECKOTO MEePENUChIBAHUS TEKCTa 0€3 MPOTyMbIBAHUS
€ro COJEpPKaHUs U CMBICIIOBOTO aHAJIU3A.

CamocrosiTenibHass ~ paboTa  CTYJIEGHTOB  SIBIIsIeTCA  BaxkHeHmed  Qopmoit  ydeOHO-
MO3HABATEJBHOTO Mporecca. OCHOBHAS LIEJIb CAMOCTOSTEIBHON pabOTHI CTyIeHTa MPH U3YYEHUHU
JTUCIUILIMHBI — 3aKPENUTh TEOPETUYECKUE 3HAHUS, MTOJIyYEHHBIE B X0/ JEKIIMOHHBIX 3aHATUH, a
Takke CcHOPMUPOBATH MPAKTUYECKHE HABBIKM IMOATOTOBKM B OO0JIACTH MaTEMAaTHKH.
CamocTtosTenbHas paboTa CTyOeHTa B MPOIECCe OCBOEHUS JUCHUIUIMHBI «MareMaTuka»
BKJTIOYAET:

M3Yy4eHHE OCHOBHOU U JIOTIOJHUTEIBHON JIUTEPATYPhI IO KYpCY;

paboTy ¢ IIEKTPOHHBIMU YI€OHBIMHU PECYPCAMU;

M3Yy4eHHE MaTepuasoB MEPUOJUIECKON NeYaTh, HHTEPHET PEeCypCOB;

MOJTOTOBKY K TECTHPOBAHHIO;

WHAUBUAYalIbHbIC U TPYIIIOBbIE KOHCYIbTAIUU 10 HaN0OJIEe CIIOKHBIM BOIIPOCAM.

Ha camoctostenbHyto paboTy CTyAeHTOB OTBOAUTCA 116 4YacoB ydeOHOTO BpEMEHH.
Hauanom opranuzanuu m000i caMOCTOATEIbHONW pabOThl TOMKHO ObITh MPUBUTHE HABBIKOB U
YMEHUH TpaMOTHOW paboThl ¢ y4eOHOW M HAydyHOW JHUTEPaTypoidl. DTOT MPOIECC, B MEPBYIO
ouepellb, CBS3aH C HAXOXKACHUEM HEOOXOIUMOW [UIsi YCHEIIHOTO OBJIAJCHHUS Y4eOHBIM
MaTtepuaioM jmreparypoid. CTyIeHT ODKEH yMETh MOJIb30BaThes (oHAaMu OMOIHMOTEK U
crpaBo4yHO-OnOIMorpadguueckumu  u3gaHussMu. CTYAEHTBl JUIS TOJHOLIEHHOTO OCBOGHUS
y4eOHOTO Kypca JOJDKHBI COCTABIIATH KOHCIEKTHI KaK MPH MPOCTYIINBAHUN €TI0 TEOPETHUECKON
(JIeKIIMOHHOW) YacTH, TaK U TPU TOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHSITHSIM.
XKenarensHo, 4YTOOBI KOHCTIEKTH JIEKIIMH M CEMHHApOB 3alHCHIBAIIMCH B JIOTHYECKOU
MOCIIE0OBATEIHbHOCTH U3YYCHHsSI Kypca M COJEP)KaliCh B OJHOM TeTpaau. BeaeHune KoHCHEKTa
SBIISIETCS. HEOOXOIUMBIM BHIOM YU4eOHOH esTebHOCTH. [10CKOIbKY KOHCTIEKT:

B MOJHOM O0BEME OIEHHWBACTCS KaK Pa3HOBUAHOCTh MHUCHMEHHOTO OTBETa Ha W3Yy4aeMble
BOTIPOCHI,

CIIy’KUT 0a301 /17151 YCTHOTO OTBETa Ha CEMHHApE 110 OJJHOMY U3 BOIIPOCOB PacCMaTpUBAEMOI0
IUIaHa;

CBEJICHMSI M3 KOHCIIEKTa MOTYT BBICTYNAaTh B KaueCTBE MCTOYHMKA JIOTIOJHEHHH K OTBETam
JIPYTHX CTYACHTOB.

Opranuzanys TEKyIIEro KOHTPONsS 3HAaHWM, YMEHMM U HaBBIKOB  OOYYarOIIUXCS
OCYIIECTBIISICTCSI TTyTEM TECTHPOBAHHUS.

@opMOIl MTOrOBOrO KOHTPOJISL SBISETCS OK3aMeH. OK3aMeH COCTOMT M3 OJHOIO
TEOPETUYECKOTO BOIIPOCA M OJTHOTO MPAKTUIECKOTO.
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7. OUEHOYHBIE CPEACTBA JJI1 KOHTPOJIA YCIIEBAEMOCTHU
7.1. IlacnopT (hoH1a OLIECHOYHBIX CPEACTB

Ne Konrposaupyembie pa3zaesibl (TeMbl) AUCHUNTIHHBI Haumeropanue oueno:Horo
n/n poaHpy pasi et CpeacTBa
Paznmen 1. AJITEBPA Pedepar

VYerHbll onpoc
[IpakTryeckas padora
KontponbHas pabora
Pazgen 2. OCHOBBI TPUTTOHOMETPHUU YTl onpoc
[IpakTryeckas padora
KonTtponsHas pabora

Pazpen 3. ®YHKIINU UX CBOWCTBA U TPA®UKU Vel onpoc
[IpaxTrdeckas padora
TecTupoBaHue

Pazgen 4. HAUAJTA MATEMATHUYECKOI'O AHAJIM3A YcTHBI ompoc

[IpakTrdeckas padora
KonTtponrHas pabora
Pasznen 5. YPABHEHUS U HEPABEHCTBA VYeTHbIH onpoc
[IpakTrdeckas pabora
KonrponbHas padorta

TecTupoBaHue
Pazzen 6. KOMBUHATOPUKA, CTATUCTHUKA U TEOPHUS Pedepar
BEPOSITHOCTEN YcTHEI onpoc

[IpaxkTryeckas pabora
KonrponbHas padbota
Paznen 7. TEOMETPUA Pedepar

VYerHbll onpoc
[NpakTnueckas pabora
KoHnTponsHas pabota

7.2 Kputepuu olleHKH

KoHTponb M oneHKa pe3yabTaTOB OCBOCHMSI Y4E€OHOM JUCHUIUIMHBI OCYILECTBISETCS
npernojiaBaTeseM B Mpolecce NPOBeASHHs NPAaKTUYECKUX padoT, TECTUPOBAHUs, cCOOece0BaHUS
[0 pe3yJbTaTaM BBINOJHEHUS J1TaOOpaTOpHBIX PaldOT, a TaKKe PElIeHMs 3a]lady, COCTaBICHUS
pabouux TaONMIl M TOATOTOBKU COOOIIEHUH K YpOKY. 3HaHHUS CTYJEHTOB Ha IMPaKTHYECKUX
3aHATUAX OLEHUBAKOTCA OTMETKAaMH  «OTJIIHYHO», «XOpPOLIO», «YyIOBIETBOPUTEIBHO» U
«HEYJOBIETBOPUTEIIBLHO.

VYCeTHBIN Onpoc. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacckKas, BKIKOYAKOIIUNA TEOPETHUYECKUE
MaTepuaibl U IPUMEPHI UX IPUMEHEHHUs. Y JOBJIETBOPUTEIIbHAS OLICHKA CTABUTCS, €CIIU CTYIEHT
JIEMOHCTPHUPYET HErNIyOOKHE TEOPETHUYECKHE 3HaHHS, MPOSBISIET cinabo chopMuUpOBaHHBIE
HAaBBIKM AaHAJIU3a SIBJICHUH M IIPOLIECCOB, HEAOCTATOYHOE YMEHHUE JielaTh apryMEHTHPOBAHHbIE
BBIBOJIbI W NPHUBOJUTH IPUMEPHI, IOKa3bIBa€T HE JOCTATOYHO CBOOOJHOE BiaJIeHUE
MOHOJIOTMYECKOU peYbl0, TEPMUHOJIOTUEH, JIOTUYHOCTBIO U MOCIIEI0BATEIBHOCTHIO U3JI0KEHU,
JieJIaeT OLIMOKHU, KOTOPhIE MOXKET UCIIPaBUTh TOJIBKO MPU KOPPEKIMH MPENOJaBATEIIEM.

Pedepar. IIpoaykr camocTOsATENbHONW pabOTHl CTYAEHTA, MPEACTABISAIONINNA COO0M KpaTKoe
W3JI0KEHUE B IHCBMEHHOM BHJI€ TIOJYYEHHBIX pE3yJbTaTOB TEOPETHYECKOTO AaHAIN3a
olpeneNieHHOW Hay4yHOH (y4eOHO-MCCIeOBaTeIbCKOM) TEeMbl, T aBTOP PACKPBIBAET CYTh
UCcleyeMoi MpoOaeMbl, TPUBOJUT pa3INYHbIe TOUKH 3PEHHUs, a TaKKe COOCTBEHHBIE B3TJISIbI
Ha Hee. PedepaT oueHuBaeTcs Mo KOJIMYECTBY MPHUBICUEHHBIX MCTOYHUKOB, INIyOMHE aHaIn3a
npoOsieMbl, KadecTBe OOOCHOBAHMS aBTOPCKOW MO3UIUH, TJIYOMHE pACKPBITUS TEMBI.
Y I0BIETBOPUTEIIbHAS OLICHKA CTABUTCS, €CIM TE€Ma OCBELICHA JIMIIb YaCTUYHO, JOIIYIEHBI
¢dakTryeckue omMOKHU B COAEpX aHUM pedepara, U UMEIOTCS CYLUIECTBEHHbIE OTCTYIUJICHUS OT
TpeGoBaHu# K pedeprupOBaHHIO, UM HEMOIHbIE OTBETHI HA JIOTIOJHUTEIIbHBIE BOTIPOCHI.

27



Tect. Cucrema cTaHIapTU3UPOBAHHBIX 33JaHUM, MO3BOJIAIONIAs ~ aBTOMAaTU3HPOBATH
npoLeaypy H3MEpEeHHs YPOBHS 3HAHMH M yMeHHH oOydwaromerocsi. TecT OIGHHMBAeTCs IO
KOJIMYECTBY IpaBUIIbHBIX OTBETOB (He MeHee 50%.).

[lpaktnueckass pabora. IIpaktmueckas pabota — 3TO OCOOBI BUA JAEATEIBHOCTH
00yyYaromerocsi, YTo MOJAPa3yMeBaeT BBIMOJIHEHHUS Pa3HOIJIAHOBBIX 3a/laHUM, HE CBSI3aHHBIX C
00pabOTKOM TEOPETUYECKOro MaTepuaia. Bo BpeMs BBIIONHEHHS CTYICHTY HEOOXOIHMO
UCIIOJIB30BaTh paHee MOJy4YeHHBbIE TeopeTHueckue 3HaHus. [lomoxurenpHas OLEHKA CTaBUTCH,
€CIIM BBIIIOJIHEHBI BCE 33/1aHUS MPAKTHYECKOH pabOThI C 3aMEYaHUSIMH; CTYJCHT OTBETHJI Ha BCE
KOHTPOJILHBIE BOIIPOCHI C 3aMEUYaHUSMH.

KontponsHas pabora. KonrponbHas paboTa — 3TO BHJA AEATEIBHOCTH OOYYarOIIErocs, 4To
MOJpa3yMeBaeT KOMIUIEKCHYIO IMPOBEPKY TEOPETHYECKOr0 MaTephaja U yMEHHE INPHUMEHSTh
HOJTyYCHHbIC 3HAHUS NIPU pelIeHUH 3aaad. [lomoKuTenbHas OleHKa CTaBUTCS, €CIIU BBITIOIIHEHO
60% 3amaHuil KOHTPOJIBLHON PAOOTHI.

OneHka «OTIMYHO»  BBHICTaBISETCS, Korja oOydalomuecss IIOKa3blBaeT IiryOoKoe
BCECTOPOHHEE 3HAHUE pa3/iesia JUCHUIUIMHBI, 00S3aTEIbHOM U JIONOJHUTEIBHON JIMTEPaTypHl,
apryMEHTHPOBAHO M JIOTUYECKH CTPOWHO H3JIaraeT Marepuall, MOKET NMPUMEHATh 3HAHUS IS
aHaJIM3a KOHKPETHBIX CUTYaIIHH.

OreHka «XOpOIIO» CTaBUTCS MPH TBEPIBIX 3HAHMAX pasjieNa JAUCLMIUIMHBI, 00s3aTelIbHON
JUTEPaTyphl, 3HAKOMCTBE C JIOTIOJHHUTEIBHOW JUTEPATypOid, apryMEHTHPOBAHHOM H3JIOKEHHUU
Marepuaa, yMEHHUH IPUMEHUTh 3HAHUS JIJIsl aHAJIM3a KOHKPETHBIX CUTYaIIHH.

OneHka «yIOBJIETBOPUTEILHO» CTABHTCSA, KOTJA CTYJSHT B OCHOBHOM 3HAaeT pasfel
JMCIUIUIMHBL, MOXKET MPAKTUYECKH IPUMEHUTH CBOU 3HAHUSI.

OneHka «HEYIOBIETBOPHUTEIBHO» CTABUTCSA, KOIJA CTYAGHT HE OCBOMJ OCHOBHOIO
COZIeprKaHMs TIPeIMETa U C1a00 3HACT N3y4aeMblid pa3/iel TUCIUILTNHEIL.

7.3 OneHOYHBIE CPEICTBA JIJIsl TPOBEACHUS TEKYIIEH aTTeCTalluu

B nanHoM pasnene npuBoAsTCs 00pa3libl OLIEHOUHBIX cpe/icTB. [10MHBINH KOMITJIEKT OLIEHOUHBIX
cpeacTB npuBoguTcs B @oH/IE OIIEHOYHBIX CPE/ICTB.

Texymmii KOHTPOJIb MPOBOAUTCS B (hopme:

-MHAWBUAYaJIbHBIN YCTHBIN ONPOC

-IMCbMEHHBII KOHTPOJIb

-T€CTUPOBAHUE TI0 TEOPETUUECKOMY MaTepHay

-fpakTHyeckas pabora

-3amuTa pedepara

-3aIIUTa BBINIOJIHEHHOIO 3aJaHUs

. JInunele Ipumepbi
®opma HpakTnyeckuii
D — 3uanus Ymenus ombIT (BIaxeHuE) Ka4ecTBa OLEHOYHBIX
CTYyAeHTa CpeACTB
VYcTHbIN KonTpons Onenka ymenust | OueHKa HABBIKOB Onenka KonTponsn
(IMCHMEHHBIN) | 3HAHUH 1O pasnuyarthb paboTHI ¢ CIIOCOOHOCTH bI€ BOIIPOCHI
onpoc 1o OTpeJIeNIEHHBIM KOHKpETHbIE JINTEPATYPHBIMU ONEpPaTUBHO U 10 TEMaM
TeMaM nmpobiieMam TIOHSITHS HCTOYHUKAMHU KaueCTBEHHO MIPUIIATa0TC
OTBeYaTh Ha s
TOCTABJICHHBIC
BOITPOCHI
Pedepatsr Kontpons Onenka ymenns | OrleHKa HABBIKOB Ornenka Tembl
3HAHWH 110 pas3nu4aTh paboTsI ¢ CIOCOOHOCTH K pedeparon
OTIpe/IeIEHHBIM KOHKpETHBIE JIUTEPATYPHBIMHU CaMOCTOSITEJILHON | MpUIIararoTc
npobiaeMam TIOHSITHS HCTOYHUKAMU pabote u aHANMU3Y | 5
JUTEPATYPHBIX
HCTOYHUKOB
IIpaktuueckue | CMBICHT MOHSITHI: | BBIOJHATH Hagrikamu: Ouenka Tewmsl pabot
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paboTsI qUCIo, YHKIMS, | apu(METHUECKH | HAXOJUTh 3HAYCHUS | CIOCOOHOCTH MIpUIIAraoTc
norapudm, € JIeiCTBuUA, KOpHS HaTypaJIbHOW | OMEPATHBHO U S
MPOU3BOIHAS, coderast yCTHbIE | CTENEHH, CTENCHU C | Ka4eCTBEHHO
CHHYC, KOCHHYC, | M INCbMEHHBIC | palMOHAIbHBIM pemath
TaHT€HC, TIPUEMBI; MIOKa3aTelIeM, TIOCTABJICHHBIE Ha
KOTaHT€HC, BBIYHCIIATH norapugma, MIPaKTHYECKUX
MHTETpaJ, Tea 3HAYCHHSA TIOJTb30BATHCS paboTax 3amadu U
BpallleHHs, YHCIIOBBIX U OLICHKOM 1 apryMEHTHPOBAaTh
MHOTOTPaHHUKH, | OYKBEHHBIX MIPUKUJIKOH TIpU pe3yibTaThl
MOBEPXHOCTH, BBIpaXKEHU]; MIPAaKTHYECKUX
00beM OTIpeNeNATh paborax; cTpouTh
3Ha4YeHUe rpaduku QYHKIMHT;
(byHKIMH IO COCTaBJISATh
3HAYCHHIO YpaBHEHUS U
apryMeHTa IIPH | HEPaBEHCTBA I10
Pa3IUIHBIX YCIIOBUIO 3aJa4H;
cnocofax CTPOHTH
3a7aHus npocreinme
GbyHKIHNT; CedueHms Ky0a,
BBIYHCIIATH TIPU3MBI, TUPAMUIBI
MIPOU3BOJHBIC U
nepBooOpasHbIe
; peuaThb
palMoHabHbIE,
TIOKa3aTeIbHbIE
u
JorapupMIIecK
ue ypaBHEHHS U
HEpPaBEHCTBA;
pemartb
IUTaHUMETPHUEC
KHe "
npocreimume
CTepeoMeTpHyIeC
KHe 3a/1a4¥ Ha
HaXOXXICHUE
TreOMETPUYECKH
X BEJINYMH
(mwH, yTI0B,
TUIOIIAJIEH,
00BEeMOB
TectupoBanue | Kontposnb Ouenka ymenus | OneHka HaBBIKOB Ouenka Bomnpocsr
3HaHUi 1Mo pa3nu4arth JIOTHYECKOTO CIIOCOOHOCTH MIPUIIararoTc
OTIpeIeIeHHBIM KOHKpETHBIE aHaJM3a ¥ CHHTE3a | OIEPaTUBHO U o
npobiaemMam HOHATHS npu Ka4eCTBEHHO
COITOCTaBJICHUHU OTBEYaTh HA
KOHKPETHBIX MOCTaBJICHHBIE
TIOHSITUH BOIIPOCHI
Kontponbnast | Konrtposb Ornenka ymenns | OrieHKa HABBIKOB Ornenka 3ananus
pabora 3HaHUI [0 TeMe pasnu4atb JIOTHYECKOTO CIIOCOOHOCTH MIPUIIAraoTC
(pa3neny) KOHKpPETHbIE aHaIu3a U CUHTE3a | ONEpPaTUBHO U S
TIOHATHS pu Ka4eCTBEHHO
COIIOCTaBJIEHUU OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
TIOHSITHH BOIIPOCHI
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7.4. OueHOuYHbIE CPEeNCTBA I IPOBEIECHUS IPOMEKYTOUHOM aTTECTALIUU

. JInunble IIpumepsnl
®opma IIpakTnyeckui
B — 3Hanusa YMmeHust ONBIT (B1AETD) KayecTBa OLICHOYHBIX
CTyJeHTa CpeACTB
Huddepernn | Konrporns 3uanus | Ouenka ymeHust | OreHKa HaBBIKOB Omenka Bompocsr:
POBaHHBIN 6a30BBIX TIOHUMATh JIOTHYECKOTO CIIOCOOHOCTH TIPUJIATaoTC
3ager/ TIOJIO’KCHUH B CTIEIHATBHYIO COIIOCTaBJICHUS U TPaMOTHO ¥ YETKO | S
9K3aMEH obnactu TEPMHUHOJIOTHIO | XapaKTEPUCTHKU n3/1arath
MaTeMaTUKH 00BEKTOB MaTepuan
Omenka ymenus: | OmeHka HABBIKOB OreHka 3amaun
pemarb JIOTHYECKOTO CIIOCOOHOCTH NpUJIAraroTc
THUIIOBBIE 3371a4K | MBILUICHUS [IPU TPaMOTHO Y YETKO | S
B o0Jylacti pelLIeHuH 3a1a4 B H3J1arath X0
npodeccroHanb | 001acTu pelIeHus 3a/1a4 B
HOH npodeccoHanbHON | obnacTu
JEATENBHOCTH JEATENBHOCTH npodeccnoHaIbH
Ol IeSITeNbEHOCTH
u
apryMEHTHPOBATh
PE3yIBTATHI

7.4.1 IlpuMepHBIC BOTIPOCHI JJIsI IPOBEICHUS MPOMEKYTOYHON aTTecTanuu (naud. 3ader/

9K3aMEH)

Bomnpocs! k nuddepeHmpoBaHHOMY 3a4€Ty:

1.MHuokecTBO HeﬁCTBHTCHLHbIX YUCCII. HeﬁCTBHH Hanjg ﬂeﬁCTBHTeHLHbIMH qHucCJiaMu.

2.I1pubnuxenHsle BeuucieHus. Okpyrienrne npuOIMKeHHbIX 3HaueHU BenuuuH. 3. JleificTBust
Ha/l NpUOJIMKEHHBIMU 3HAYEHUSIMH BEJTMYUH.
4 Ilonstue crenenu. CBOICTBA CTENEHEH.
5.Ilonsatue kopHs. CBOICTBA KOPHEM.
6.Jlorapu¢dmsl. CBoiicTBa J0orapu@mos.
7.0npenenenue norapudma. Teopemsl norapudmuposanusi. Hatypanbabie jorapudmel.
8.YnopsaoueHHble MHOXeCTBa. [lepecTaHOBKM 1 pa3MelleHusl.

9.0cHOBHOE J'IOFapI/I(I)MI/I‘leCKOC TOXIACCTBO U APYyrue J'IOI‘apI/I(I)MI/ILIeCKI/Ie TOXACCTBA.

10.MuoxecTtBo. OCHOBHBIE MOHSATHS.
11.UppanuoHanbsHble Ynucia.

12.Pa3BuTre NOHATHUSA O YHUCIIE.

13.KoHeuHble ¥ OECKOHEUHBIE JECSITUUHBIE JPOOH.
14.0OkpyriieHne NpuOIMKEHHBIX 3HAYEHUN BETTUYHH.
15.0OcHOBHBIE TOHATHUSL TPUTOHOMETPUU

16.0OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA

17.®opmyssl IpUBENEHUS
18.DopMyIIbI CIIOKEHUS

19. TpuronomeTpuyeckue ypaBHEHHsI U HEPABEHCTBA
20.Oyakuun. O6IacTh ONMPEEICHUS U MHOKECTBO 3HAYCHHUH (PYHKITUN
21.CoiicTBa pyHKIUHU
22.I'paduku 3MeMEeHTapHBIX PYHKIIMHA

Bonpocs! 11 ipoBeieHns IK3aMeHa:

Ilenble 1 panMOHAJIbHBIEC YUCIIA.
[lepnenuKkymnsipHbIE TPSIMBIE B IPOCTPAHCTBE.
Apudmernueckuii KOpeHb HaTypaJIbHON CTEIICHH.
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[TapanienpHble MpsiMbIE, TIEPIEHANKYIISAPHBIE K IUIOCKOCTH.
CreneHsb ¢ pallMOHAIBHBIM U AEHCTBUTEIbHBIM IIOKA3aTEIIEM.
IIpu3Hak nepneHuKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.
CrenenHas QyHKIHs, €€ CBOMCTBA U IpaduK.

Teopema 0 IpsAMOU, NEPIEHAUKYIISIPHON K INIOCKOCTH.
B3anMHO oOpaTHbIE PYHKITHH.

PaccrosiHME OT TOYKH 10 IUIOCKOCTH.

PaBHOCWIIBHBIE YDAaBHEHHS U HEPABEHCTBA.

Teopema 0 Tpex NepHEHIUKYIApaXx.

HppanuoHanbHble ypaBHEHUS.

VYrois Mexay NpsMOH U IUNIOCKOCTBIO.

[Toka3zarenbHas (GyHKIHMS, €€ CBOMCTBA U rpaduK.
JIByrpaHHBIN yroul.

IToxa3arenbHble ypaBHEHUS.

[Tpu3Hak neprneHuKyIIpHOCTU ABYX MIIOCKOCTEH.
IToxazarenbHbIE HEPABEHCTBA.

IIpssMOYTONIBHBIN MTapajlIeIeIUIIe .

CucreMa noka3aTelIbHBIX YPAaBHEHUN U HEPABEHCTB.
Paanannas mepa yraa.

Jlorapudmer.

[ToBOpOT TOUKM BOKPYT Haujia KOOpJIUHAT.

CsoticTBa norapuMoB.

Omnpenenenue cuHyca, KOCMHYyca U TaHI€HCa yrJa.
JlecaTuuHble U HATypaJIbHbIE JOTapU(PMBbI.

3HaKU CHHYCa, KOCUHYCA U TaHT€HCa.

Jlorapudmuueckas GyHKIIUA, €€ CBOWCTBA U rpaduK.
3aBUCHUMOCTb MEXy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOIO U TOTO XK€ YIJa.
Jlorapugmuueckue ypaBHEHUS.

TpuronomeTpruyeckue TOXKAECTBA.

Jlorapugmuueckue HepaBeHCTBA.

CuHycC, KOCUHYC U TAaHT€HC YIJIOB 0L U - O

[Tpenmer crepeomMeTpu. AKCHOMBI CTEPEOMETPHH.
DOopMyJIbI CITOKEHUS.

HekoTopsle cnencTBus U3 akCHoM.

CuHyc, KOCUHYC U TaHT€HC JABOWHOTO Y.

[TapamienpHble IpsIMBIE B IPOCTPAHCTBE.

CuHycC, KOCUHYC U TaHT€HC TIOJIOBUHHOT'O yIJIa.
[TapamienpHOCTD TPEX NPSMBIX.

DopMyIIbI IPUBEICHUS.

[TapayuieabHOCTB IPSIMOM U INIOCKOCTH.

CyMMma 1 pazHOCTh cHHYCOB. CymMMa M pa3HOCTh KOCHHYCOB.
CxpenuBaronmecs npsiMele.

YpaBHEeHHE COS X = 0.

YpaBHeHHeE sin X = .

OO6paTHble TPUrOHOMETpHUUYECKHE (QYHKIUH.

VYTIIBI ¢ COHANpaBIEHHBIMU CTOPOHAMM.

YpaBHeHue tg x = a.

Yroa Mexay NpsIMBIMU.

O6unacTh ornpeaeneHuss 1 MHOXKECTBO 3HAUEHUI TPUTOHOMETPUUYECKUX (YHKITHM.
[TapamienpHble MIIOCKOCTH.

YeTHOCTb, HEYETHOCTh, NEPUOJUYHOCTh TPUTOHOMETPUUECKHUX (DYHKIUH.
CBOlicTBO MapaieNbHbIX MJIOCKOCTEN.
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CBoiicTBa ()yHKIIMHU Y = COS X U €€ Irpaduk.
Terpasap.

CoiicTBa (hyHKIIMHU y = Sin X U ee rpaduxk.
[Tapannenenumnen.

CpoiicTBa (pyHKINHU y = tg X U ee rpaduk.

7.4.2. [IpuMepHBIC SK3aMECHAIIMOHHBIE 33]1a4l Ha dK3aMeH/aud 3aueT
[TpakTHueckue 3a1aHusl.
Haiinure 3Hauenue BoipakeHus a8 (a-4)2 +a9 :all npu a=-2
Haiitu 3Hauenne Gynkmuu:y = 4x-3 + 6x0,5 + 3, npu x = 0,25
Berurcnute 3Hadenue apodbu S5a-2b  ecnu 8a-3b=0
3a-b
U3 popmynsl miomanu cexkropa S=I1R2a Beipaszute paguyc R
360
Borarcants 3V640
3410
Haiigute 3HaueHue BoIpakeHus 24V6+(V27-V32)2

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

Haiitu: (2x-2 + 3x0,5 - 2) npu x=9
HaiinuTe 3HaueHue BeipaxkeHus a2+4a+4 npu a=-2.

2+a
BexTop a cocraBnser ¢ nonoxkuTtenbHbIM HanpaBiaenrueMm ocu OY 120°. Haiitu koopaunaty Y
BEKTOpA a, €CJIM U3BECTHO, YTO | a | =213
Haiinure 3Hauenue BelpakeHus a2-8a+16 npu a=2.

a-4
Haiigure miomanp dYeTelpexyroibHUKa ¢ BepiinHamu B Toukax A(-4;-1), B(-1;-1), C(6;3) u D(-
5;3)
[Tpu kakuX 3HAUEHUSAX X KBAJPATHBIN TpexusieH X2— 5X + 6 paBeH HyN0?
CKOJIBKO CYIIECTBYET CIIOCOOOB PaccauTh 8 TOCTEH MO0 BOCBMU MECTaM 3a CTOJIOM
Boeruncnuth ckansipHoe npousBeaeHue acb, eciau a=8, b=5u L (a,b)=n
[TponorenuupoBath: logex= 2logca+logeb-1
[TponorapudmupoBaTh 1o ocHoBaHu0 a X=a2b:C
Haiinute paccrosiuue mexay Toukamu C(-15) u D(4,5)

7

Boruncnuts :Log8 16 + Log27 9

3anumuTe B BUI€ OECKOHEUHOW MEePUOIUIeCKON ApoOU Yrca;
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3ul
7 6
Haitngure 3HaueHue BbIpaXEHUs N7 - N5
V75 75
Cpasnure : 0, 389999... u 0, 389. ITu 22\7
Boruucnurs : 2,5L0g2,5 10 + 1
Beraucmuts : 52 — Log5 10
Hano: AABC, L A=900, AB = 90cm. Yepes ctopony AC nipoBejieHa IIIOCKOCTH 0, 00pa3yromias
¢ mockocThio AABC yron 300 . BeryuciauTh paccTosHUE OT BEPIIMHBI B 110 1IJ10CKOCTH 0.

CpaBuuts: 730 u 440

B npsmoyronsHoM TpeyronsHuke ABC yron B- npsmoii, AB=3,CB=4. Haiinure ckansipHoe
npoussenenue CA-CB.

Boerancnute: 642/3 - 41/2 - (80) -3.
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8. JOIIOJIHUTEJIbHOE OBECIIEUEHME AMCHUIIIIMHBI

[Tpunoxxenue 1. KpaTkuil KOHCIEKT JEKIMOHHBIX 3aHATUN

Jlexkiug Ne 32

Tema: Kiaccudukamust ciydailHpIx coObiTH. Kitlaccmueckoe ompeseneHue BepOSTHOCTH.
CBoICTBa BEPOSITHOCTH COOBITHS, HETIOCPEACTBEHHBIN MOJICYET BEPOATHOCTH. [Iprumepsl.
PesynbTar, ucxo uCbITaHUST Ha3bIBaeTCs COObITHEM. COOBITUSIMU SIBIISIFOTCS: BBITIQJICHHE repOa
win nudpel, MonajgaHue B LEIb WM IPOMax, IMOSBICHHE TOTO WJIW MHOTO YKCJIa OYKOB Ha
OpomeHHO urpanbHO KocTh. st 0003HaueHHst COOBITMH MCHONB3YIOTCA OONbIINE OYKBBHI
natuHckoro andasuta: A, B, C u T.1.

Ecnu npy kKa)I0M HCIIBITAHUH, IPU KOTOPOM MPOUCXOTUT COOBITHE A, TPOUCXOIUT U COOBITHE
B, To roBopsT, uTo A Bieder 3a coboi coObiTHe B (BXOauT B B, ABIISETCS YaCTHBIM ClydaeM,

BapuanToM B) mwiu B BrioaeT coobiTie A, 1 0603Ha4a0or A & B.

JIBa cOOBITHSI HA3BIBAIOTCS COBMECTUMBIMH, €CIIM MOSBJICHUE OJHOTO W3 HUX HE HCKIIIOYAET
MOSIBIICHHUE APYTOr0 B OJJHOM M TOM K€ UCIIBITAHHH.

2 coOBITHSI HA3bIBAIOTCSI HECOBMECTUMBIMH, €CIIM TIOSBICHHE OJHOTO M3 HHUX MCKIIIOYaeT
MOSIBIICHHE APYTOr0 B OJJHOM M TOM K€ UCIIBITAaHHH.

HecoBmecTnmocTs Gosiee yem IBYX COOBITHI B JTaHHOM HCIBITAHWM O3HAYaeT UX IOMAPHYIO
HECOBMECTHMOCTb.

JIBa coObiTHst A ¥ B Ha3pIBarOTCS NPOTHUBOIOJIOKHBIMU, €CIH B JaHHOM HCIBITAHHH OHH
HECOBMECTHMBI M OJHO M3 HHX 00s3aTenbHO mnpoucxoauT. CoObITHE, MPOTHUBOIOJIOKHOE

coOBITHIO A, 0003HauaroT A .

CoObITHE Ha3bIBAETCS JOCTOBEPHBIM (0003HauaeM £2), €CiIM B IaHHOM UCIBITAHUU OHO SIBJISIETCS
€MHCTBEHHO BO3MOXHBIM €r0 MCXOJOM, U HEBO3MOXHBIM, €CIM B JJAHHOM HCIBITAHUM OHO
3aBeZIOMO He MokeT npou3oiitu. CoObITHE Ha3bIBaeTCS HEBO3ZMOXKHBIM (0003HavyaeM ), eciu B
pe3yabTaTe UCTBITAHUS OHO BOOOIIIE HE MOYKET MTPOU30MTH.

CoObiTe A Ha3bIBaeTCs CIydyailHbIM, €CIM OHO OOBEKTUBHO MOXET HACTyNUTh WM He
HACTYIUTh B JAHHOM HCHBITAaHUH.

Anrebpa coObITHH.

Cymmoii cobbiTuit A u B HaszwiBaercs coObitie C = A + B, cocrosiiiee B HacTYIUIGHUU IO
KpaifHell Mepe oHOTro U3 coObITui A nim B.

AHaJIOTUYHO CyMMOW KOHEYHOro umciia coowsituii Al, A2, ..., Ak Ha3pIBaeTcs coObiTHe A =
Al1+A2 + ... + Ak, cocTosiiee B HACTYIUIEHUU XOTsI ObI 0OfHOTO U3 coObITHH Al, (1= 1, ..., k).

U3 onpenenenus cnenyet, uto A + B = B + A. CrpaBennuBo TakXe U coueTaTeIbHOE CBOMCTBO.
Opnnako A + A = A (aue 2A).

[TpousBenenuem cobbiTuii A u B HazeiBaercsi coObitue C = AB, cocrosimee B TOM, 4TO B
pe3ysbTaTe UCIbITaHUS MPOU3OILIN U cOObITHE A, U coObITHE B.

AHaJOTMYHO MPOHU3BECHNEM KOHEYHOro ymncna coosituii Al, A2, ..., Ak Ha3bIBaeTcsi COOBITHE
A = Al1A2...Ak, cocrosiiiiee B TOM, YTO B pe3y/ibTaTe UCIBITAHUS MPOU3OILUIM BCE YKa3aHHBIE
COOBITHS.

N3 onpenenenunss HemocpeAcTBeHHO cienyer, uyro AB = BA. CopaBemmBbl Takke
COYeTaTeNIbHBIA U TUCTPUOYTUBHBIN 3akoHBL. OnHako AA = A (a He A2).

['oBOpAT, YTO COBOKYIHOCTH COOBITHM OOpasyeT MOJHYK TpyHny COOBITUN ISl JaHHOTO
UCTIBITAHHUS, €CITIH €T0 PE3yJbTaTOM 00513aTeNIbHO CTAHOBUTCS XOTs ObI OJTHO U3 HUX.

PaccmoTpuM nosHyI0 TpyIy HOMapHO HECOBMECTUMBIX cOOBITUI Al, A2, ..., An, CBSI3aHHYIO C
HEKOTOpBIM McnbITaHueM. [Ipennonoxum, 94To B 3TOM HCIBITAHUM OCYLIECTBIEHUE KaXKI0TO U3
cooprTuit Ai, (1 = 1, 2, ..., k) paBHOBO3MOXXHO, T. €. YCJOBHUS HCIIBITAHUS HE CO3JAIOT
NPEUMYIIECTB B OSBICHUH KaKOT0-IM00 COOBITHS NEpe JPYTUMHU BO3MOXKHBIMU.

Cobbituss Al, A2, .., An, oOpa3syouue MOJHYIO TpYIIy IOMNapHO HECOBMECTUMBIX U
PaBHOBO3MOXHBIX COOBITHI, HA3bIBAIOT JIEMEHTAPHBIMH COOBITUSAMU (®).

CoObiTue A HazbpIBaeTcsl OJaronpUsTCTBYIOUIMM COOBITHIO B, ecnu HacTyruieHwe coObITHS A
BJIEYET 3a COOON HacTyIIeHHe coObITUs B.
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Knaccuueckoe ompezeneHne BepOATHOCTH. BepositHocThio P(A) coObiTusi A HasbIBaeTCs
OTHONICHHE mM/n YKcia 3JIEMEHTAPHBIX COOBITHI, 0JaronpuaTCTBYIOMIMX COOBITHIO A, K YUCITY
BCEX DJIEMEHTAPHBIX COOBITHH, T.€.
P(A) =m/n.
CBolicTBa BEPOSATHOCTH COOBITHS:

1. BeposTHOCTh JTOCTOBEpHOTO COOBITHS paBHa 1. J[eHCTBUTENBHO, OCTOBEPHOMY COOBITHIO
JIOJDKHBI OJIarONpUSATCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHH, T.€. M = N M, CJIEJOBATEIBHO,
P(Q)=m/n=n/n=1.
2. BeposTHOCTH HEBO3MOKHOTO COOBITHS paBHa (. B camoM nene, HEBO3MOKHOMY COOBITHIO HE
MOJKET OJIaronpHUsATCTBOBATh HU OJHO U3 AJIEMEHTapHbIX COOBITUH, T.e. m = 0, orkyna: P(0) =
m/n =0/n=0.
3. BeposITHOCTB Cily4aliHOTO COOBITHS €CTh MOJIOKUTEIBLHOE YUCIIO, 3aKII0YEHHOE MEXIY HYJIEM
U equHULeH. J[eiCTBUTENBHO, CIIydallHOMY COOBITHIO OJIarOMPHUSITCTBYET JIUIIH YaCTh U3 OOIIETO
yuciaa d3JeMeHTapHbIX coObiTuii. IloaTomMy B 3ToM ciydae O<m<n wu, 3Hauut, O0<m/n<I.
CrnenoBarensHo, 0<P(A)<l. T.o., BEpOSTHOCTH JIIOOOTO COOBITHSI YIOBIETBOPSIET JBOWHOMY
HepaBeHcTBY: 0 <P(A) < 1.
3ameuanue. M3 onpenencHuss BEPOSTHOCTH CIENYET, YTO SJIEMEHTApHBIE COOBITHS SIBIISIOTCS
PaBHOBEPOSITHBIMHU, T. €. 00JIAJAIOT OJJHOM U TOU K€ BEPOSITHOCTBIO.
CoObITHS, BEPOSITHOCTHA KOTOPBIX OYSHb MBI (OJTU3KK K HYJIIO) HJIM OYeHb BENUKU (OMU3KH K
€MHMIIC), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXXHBIMH WM TMPAKTUYECKU
JIOCTOBEPHBIMU COOBITHUSIMH.
Cratuctudeckoe onpeiefieHue BepOsITHOCTU COOBITUS U YCIOBUS €ro MpuMeHUMOcTH. [Ipumep.
CratucTudeckoil BEpOSITHOCTBIO COOBITHS A Ha3bIBA€TCSl OTHOCUTENIbHAs 4acToTa (4acTOCTb)
MOSIBJICHUS 3TOTO COOBITHS B N IPOU3BEICHHBIX UCTIBITAHUSIX, T.C.

FRAO—~ve—"

M

'
Tme P (A - cratucruueckas Bep-tb coObitis A; W(A) - OTHOCHTE/IbHAS 4acTOTa (YACTOCT)
COOBITUS A; m - YHCJIO UCHBITAHUH, B KOTOPHIX MOSIBIJIOCH coObITHE A; n - oOIliee 4Hcio
WCTIBITAHU.

B ornmmume ot «matemarmueckoit» BeposTHocTH P(A), paccmarpuBaeMoil B KJIacCHYECKOM
ompeneNneHnn, craTMcTHdeckas Bep-Th P (A sBisercss XapaKTEPUCTHKOH — ONBITHOW,
skcniepuMeHTaibHod. Ecmu P(A) ecte moas ciydaeB, OJarompusTCTBYIOLIUX COOBITHIO A,

KOTOpasi OMPEJIeNsIeTcs HeMOCPECTBEHHO, 0e3 Kakux-mibo ucnsrranmii, o © (A ects moms
Tex DakTHUYeCKH TPOU3BEIECHHBIX HCTIBITAHUH, B KOTOPBIX COOBITHE A TIOSBHUIIOCH.
CratucTiudeckoe OIpeselieHUe BEep-TH, KaK M TOHSITHS W METOJbl TEOPUU BEpPO-TEH B IEJIOM,
MPUMEHUMBI HE K JIIOOBIM COOBITHUSIM C HEOMPEIENIEHHBIM HCXOJ0M, KOTOpbIE B JKUTEHCKOMN
MpaKTUKE CUYUTAIOTCS CIy4YalHBIMH, a TOJIBKO K TEM W3 HHUX, KOTOpble O00JaJaroT
ONpeIeJICHHBIMU CBOMCTBaMHU.

1) PaccmarpuBaembie cOOBITHS d.0. MCXOJaMH TOJIBKO TE€X HCIHBITAaHUN, KOTOphie M.0.
BOCITPOM3BE/ICHBI HEOTPAHUYEHHOE YUCIIO Pa3 MPH OJJHOM U TOM K€ KOMILJIEKCE YCIOBHIA.

2) CoObITHS NODKHBI 00JIalaTh TaK Ha3bIBAEMOW CTATHCTHYECKOW YCTOWYMBOCTBIO, WIIU
YCTOMUYMBOCTBIO OTHOCUTEIBHBIX YaCTOT. JTO O3HAYAET, YTO B PA3JIMUHBIX CEPUSAX HCHBITAHUN
OTHOCHUTEJIbHAS YacTOTa (YacTOCTh) COOBITHUS M3MEHSIETCS HE3HAUYUTEIHHO (TEM MEHBIIe, YeM
OOJIbIIIE YMCIO HCIBITAHHM), KOJEOISCh OKOJIO MOCTOSHHOTO 4Yucia. OKkas3aloch, 4TO ITHUM
MOCTOSTHHBIM UHWCJIOM SIBJISIETCSI BEPOSITHOCTh COOBITHS. DakT MpHOIMIKEHUS OTHOCUTEIBHOU
YacTOTHI, MJIM YaCTOCTH, COOBITHS K €r0 Bep-TH MpH [] YKuclia UCHBITAHUHN, CBOJSAIINXCS K CXEMe
CIIy4yaeB, TMOATBEPKIAETCS MHOTOUYMCIECHHBIMH MAaCCOBBIMH JKCIIEPUMEHTAMHU, MPOBOJIUMBIMU
Pa3HBIMU JIUIIAMU CO BPEMEH BO3HUKHOBEHUSI TEOPUU BEP-TEH.

3) Yucno wucCHbITaHW, B pe3yabTaTe KOTOPBIX TOSBISETCS COOBITHE A, JTOMKHO OBITH
JIOCTaTOYHO BEJIHMKO, MO0 TOJBKO B 3TOM ClIydae MOXHO CYHTAaTh Bep-Th cOObITHS P(A)
MPUOJIMKEHHO PAaBHOW €€ OTHOCUTEIBHOW 4YacToTe. Pe3roMupys, MOXKHO CKaszaTh, YTO TEOPHS
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BEp-Te M3y4yaeT JHIIb TaKue COOBITHS, B OTHOIICHHM KOTOPBIX MMEET CMBICI HE TOJIBKO
yIBEpXKJIEHHE 00 HX CIy4aHOCTHM, HO M BO3MOXXHAa OOBEKTUBHAs OLIEHKA OTHOCHUTEJIbHOU
YacTOThl UX MOsABIEHUS. Tak, yTBEpKACHHUE, YTO IIPU BBIITIOJHEHUH OIPENEIECHHOIO KOMILIEKCa
YCIOBUH S BEPOATHOCTh COOBITHS = p, O3HAYaeT HE TOJBKO CIy4allHOCTb COOBITUS A, HO U
OTIpEICNIEHHYI0, IOCTATOYHO OJIM3KYIO K P, JOJIO MOSBICHHUNA COOBITHS A TpU OOJBIIOM YHCIIE
UCITIBITAHUH; a 3HAYUT, BBIPAXKAET OINPECIICHHYI0 OOBEKTHUBHYIO (XOTS U CBOEOOPA3HYIO) CBS3b
MEXy KOMIUIEKCOM YCIOBHM S U cOObITHEM A (HE 3aBUCSIIYIO OT CYyOBEKTUBHBIX CYXKIACHUH O
HAJIMYUK 3TOW CBSI3M TOTO MJIM MHOro juua). M gaxke mpocTo cymiecTBOBaHHE BEPOSITHOCTU P
(korga caMoO 3HAUYE€HHE P HEU3BECTHO) COXPAHSET KAue€CTBEHHO CYTh 3TOT0 YTBEP)KICHUS,
BBIJICJICHHYIO KYPCUBOM.

Jlerko mpoBepUTb, YTO CBOWCTBA BEP-TH, BBITEKAIOIIME M3 KJIACCHUUECKOTO OIIpPENEICHMUS,
COXPAHSIFOTCS U IIPU CTATUCTUYECKOM OIPECICHUN BEPOSTHOCTH.

3ameuanue: 1) Craructuueckass Bep-b MOXET OBITh HalJieHAa TOJIBKO IIOCIE IPOBEIACHUS
OMBITOB, a JUIsl KJIACCMYECKOW BEPOATHOCTH OIBITHI He HYyXHbl. 2) CraTHcTudeckas Bep-Tb
MOJIyYaeTCsl Pa3IUYHOM JJIsl pa3HbIX CEpUM OMNbBITOB, OJHAKO MPU JOCTATOYHO OOJIBILIOM
KOJINYECTBE OIBITOB MPAKTUYECKU JOCTOBEPHO, YTO CTATUCTUYECKAsl BEP-Th OYAET CKOJIb YTOJHO
MaJIo OTIMYATCS OT KJIACCUYECKOM Bep-TU (YCTOMYUBOCTh CTATUCTUUECKOM BEP-TH).
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TECT.

1 | B mapke nocaxeno 100 nepeBneB: 6epes u 11|60
kJIeHOB. bepessl cocraBistor 30% ot Beex 2|70
nepeBbeB. CKOJIBKO KJIEHOB B apke? 3180
4 | npyroii OTBET
2 Cxounbko kBajipaTHeIX MeTpoB B 10% ot 1 ra? 1| 1000 M2
2 | 100 m2
3|10 M2
4 | npyroii OTBET
3 | YopocTuTh BeIpaXeHUE: 1| 2(x-2)
20+4 2 | 2/(x-2)
52 —4 3 | 2+(x-2)
4 | npyroii oTBET
4 | Haiinure cpenHee apuMETHICCKOS YHCEI: 11844
7,82; 8,24, 9,26. 2842
3|8
4 | npyroii oTBeT
5 | Bouucnure: 1| 28128
1 1 1 s
2.22.24.28 2| Y128
3|2
4 | npyroii oTBET
6 | HaiiguTe X U3 mponopiuu: 1]91/210
L7 2 | 90/210
1’3'720’50'5 3 192/210
4 | npyroii oTBET
7 | PemnTe HEpaBeHCTBO: 11,.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii oTBeT
8 Permnte HepaBeHCTBO: 1| (—o0;0]U(3;+)
o <0 2 | (==i0]
3-0 3| [3+x)
4 | npyroii oTBeT
9 | PemmTe HEpaBEHCTBO: 1][-1;1]
62 -1<0 2(11)
3| (-1;1]
4 | mpyroii oTBeT
10 | PemuTe ypaBHEeHHE: 1 | x=0, x=4
46-8*=0 2 | x=0
3 | x=4
4 | npyroii oTBET
11 | Peumute ypaBHEeHuUE: 1 |x=15 x=9
0 2 | x=-15
3741 3 | x=9
4 | npyro#t oTBeT
12 | Pemute ypaBHEHHE: 1 | x=6
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6+3=3 2 | x=6
3 | x=3
4 | npyrou OTBET
13 | Haiitu obnactp onpeaeneHus GyHKINU: 1 | x<6
.1 2 | x>6
0= 6-6 3 | x>0
4 | npyro#i oTBeT
14 | VxaxuTe npu KaKuX 3HAYCHUSIX X QYHKIUS 1 (—o0; 2 YU (\/E : +0)
0=-0"+2 IPUHAMAET OTPHIIATENLHBIE 2 | (—2;4/2)
3HAYCHUS 3 (_ 52 2)
4 | npyro#i oTBeT
15 | HaiiguTe nATHIM Y4I€H TeOMETPHICCKOM 1|1
1 16
a=1_ 9773 2 |1
POTPECCUU, ECITH u 15
3 1
18
4 | nmpyroit oTBeT
16 | Haiigute koopauHaTel cepenuubl otpeska MN, | 1 | (2; 3)
ecmu M (1; 2); N (3; 4) 2 | (0;0)
31(1;1)
4 | nmpyroit oTBeT
17 | Haiigute paanyc OKpy>KHOCTH, OIIICAHHOMN 1 \/ﬁ
OKOJIO MPSMOYTOJIBHOTO TPEYTOIBHHKA C T
katetamu 13 cMm u 14 cm M
2 | 15¢cm
3 | 16cm
4 | npyro# oTBeT
18 | Haiigute cTOpOHY KBajJpaTa, paBHOBEJIUKOIO 1112 oM
MPSIMOYTOJILHUKY CO CTOPOHAaMU 3 ¢cM 1 4 cM
2 | V13 oy
3|V o
4 | npyro# oTBeT
19 | Haiimute mutomiaap MpaBUIbHOTO Tpeyroiabiuka | 1 | 9./3
CO CTOPOHOM 3 cM YY)
2 | 9cm2
3 \/é cM2
4 | npyroii oTBET
20 | HaiiguTe paguyc OKpy>KHOCTH, €CITH 1|57 /6cm
[EHTPATHLHOMY YTIIY B 150° COOTBETCTBYET AyTra | 2 | 6 cM
JuHHOM 27 cM 3 |lcm
4 | npyroii oTBET

Bapuant Ne 0 -1

/o

Coneprxanue 3agaHus

BapI/IaHTLI OTBECTOB

A |b

B
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3)2
(0,7522) -9

1 -6 6 5,25 7 0,6
Haiitu 75% ot uncna:
[z N 2j 1
2 Vipocrurs \€ ¢ a—c 0,5 1 0 %) 4
Y BBIYMCIUTD Ipu a =2, ¢ =(,5-1
LA
3 0,125% + (—j -4 6 4,75 2 1 0,25
Borancnute: 3 -40
Haiitu o6nacte onpeneneHus GyHKIUM: X>2 X#2
4
y = lg(9x — 14— x2) <7 X# T X#2 X>2 _
5 PemmuTh mokazaTenbHOE HEPABEHCTRBO: w<. D x> D <2 %<0 x>0
0,5x > 0,25
Pemmuts orapudmudeckoe ypaBHEeHUE: B _ _ _
6 logx(3x2 + 10) = 2 x=+8 |& X=5 Xx=5 X=5
7 Pemnts TpI/II‘OHOMe.TpI/IiIGCKOC ypasHeHue: | T | 4 ool Fenk | x= Tk e (1) P
sinx=0,5 6 6 6 3 3
Haiitu nponsBoanyro GyHKIHH
2
8 _x+2 2 6 2 0 1
x—1
Y BBIYUCIIUTD €€ 3HAaYCHHE MPH X = 2
9 214~2x-7 =x x=16 |x=18 |[*7% x=18 g
Pemnts ypaBHeHue x =22 X =28
B ocHOBaHWU TIPSIMO¥ TIPU3MBI JIEKUT
10 |kBa;pat. [[naroHanb OCHOBaHUs V2 CM, 2 2 o3 |4 o3 2 o3 \/g o3 4\/8 o3
JIMaroHasib 0OKOBOM rpaHu 2 CM.
Haiitu 060beM Npu3MBI.
OtBetbl: 1 —A;2-B;3-13,4-A;5-B;6-b;7-B;8—-A;9-J1; 10-T;
Bapuant Ne 0 — 2
Ne C Bapuants! oTBETOB
o |CoAePKanHe 3anaHus A 5 B T i
Haiitu uncno, 80% KoTOpOro cocTaBisieT
4 1
1 g_(2,5_2)2 = 0,2 0,16 0,25 1
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(a+1)’
5 Ynpoctuth a’+2a+1 ; 4 2 1 3 >
) 3
a=|-
U BBIYHCIIMTD TIPU 3
BoerancnuTs: 16v9:44/3 -30
3 46 43 12 1 0
Haiitu o6mactes onpeneneHus: GyHKIHH:
4 y——2 X#25 |x>2 X %2 x#1 X#0
5x—10
Pemmte mokaszarenbHOE HEPABEHCTBO:
5 5x+1-2-5x>15 X <2 X>2 x> 1 x>0 x>—1
Pemmts siorapudmMudeckoe ypaBHEHHE:
6 4-log4x = 16 Xx=256 |x=64 |x=40 |x=4 x=1
PemmuTh TpUrOHOMETpUYECKOE ypaBHEHUE:
7 tgx:l x:g x:§+2n-k x:%-;_;;.k x:§+2n~k x:§+n-k
Haiitn npousBoanyro GyHKIUH Y = SINX |
8 Y BBIYHCJIMTD €€ 3HAUCHHE IpU X = T/6 V3 % ) 1 0
2 _
x=0
2 ) / _ _ _ _ X =3 _
9 |Pemms ypaBHenne (x —AXNx=3=01x=0 x =3 X= X =4 i ;i
VYo npu BepLIMHE 0CEBOTO CEUEHUS
4 T
10 |¥omyca paseH 900 , nnamMeTp OCHOBaHUS 27 a3 J3 P 3 A v n
paBeH 2 cM. cM3 2 mem3 3 em3
Haiitu 06nem KOHYCA.
OmBerel: 1 -1;2-A;3-6;4-B;5-B;6-A;7-B;8-A;9-T1;10-I;
Bapuant Ne 0 —3
Ne Conenskatie 3a1amis Bapuantsel oTBeTa
nm | OHP g A B C D
5 2
1 3" 2-+0,1]-0,25 2,5 0,25 25 6,25
Boraucnuts: S
J10 -6
2 \/— Jas -4/0,09 0,01 1 0,5 0,1
YIpocTuTs: 12-v45
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b 0
3 Hatitn uncio, ecau 92 % ot 3T0ro umcia 200 50 20 169,28
coctaBisgeT 184
4 9
c -c
-12 _ _
4 VrpocTuts: C 2 2 0,25 0,25
Y BBIYUCIUTD 1pu ¢ =— 0,5
. 2x% +2x-12 2(x+2) | x+5 20x-2) |[2x-10
CoKpaTuTh ApOOH: 3x+9 3 6 3 12
6 2b-4b> 20> 1 ) . b+l 1
VHPOCTHTS: b+1 1+b b b 1-2b
BBIYrCIUTE KOOPAMHATHI TOYKH TIEPECCUCHUS
7 |bynkumii: (-2;-5) (1 6) (-45,0) [(2;5)
y=5x+5u y=-2x-9
8 Pemnth HepaBeHcTBO: 3 —-5(2x+4)>7-2x  [X>-3 x<3 x<-03 |x <£-3
B paBHOOeApeHHOI Tpanenuu OCTPhIi yroy paBeH
9 450, 6okoBas ctopoHa 4 V2 CM, a BEpXHeEe 40 cm?2 24 om?2 48 cm? 64 cm2
OCHOBaHHE 6 CM.
Haittn nmomaas Tpaneuuu.
10 Onpenenutb, MPOXOTUT U TpaduK QYHKIIUU HpoxomT | HE B
y=-0,5x2 +2x - 0,5 4depe3 Touky (4; 3,5). poXoz MIPOXOTUT
Otsets: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8)D; 9)A;
Bapuant Ne 0 -4
Ne C Bapuantsl oTBeTa
. oJlep>KaHue 3aJaHUS A B C D
1 [ l'3l—ﬁj'z 12 5 0,5 0,2
Beruucnuts: 4 8 255 ’ ’
2 Haiitu 0,5 % ot uncaa 10. 2 0,2 0,05 0,01
3 Haiitu x u3 mpomopumu: 9,6 :1,2=(7,5-x):0,5(3,5 3 55 6
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[IpencraBuT B BUJIE CTENICHH C OCHOBAHHUEM a: 3 3
4 13 5 g a a2
a 2 . az . \/E a a
4x 4 42x—-y) X X 4y
5 22 x+ 2 2 B 2 2
VIpoCTUTS: y Y X" =y X+y xX—=y Xt =y
5 Haiitu cymmy KopHel ypaBHEHUSI: 5 9 9 9
8x+3)(3-2x)=0 8 8
¥_®:4 61 |
7 _ 8,-1 -8-1)  |(41) (4:1)
Pemnts cucremy ypaBHEHUN: 2x-3y=>5
8 Pemnth HepaBencTBo:  3(1 —X)—(2—x) <2 x<0,5 x<-0,5 x>-05 |x>05
Haittu nmomaas paBHOCTOPOHHETO TPEYTrOJIbHUKA,
o 243 443 163
BBICOTa KOTOPOT'O PaBHA CM. em2 |16 eM2 8 em2 3em2
2h 2 28 2
10 s= |7 p=® oSt g2 |, 280
Bripaszuts h u3 popmynsr: a 2 2 a a
OTtBeTsl:
1)B;, 2)C; 3)A; 4)A; 5D; 6)C;, 7)D; 8)C; 9A; 10)B.
Bapuant Ne 0 -5
Ne ConepKanie 3alanis Bapuantsl oTBeTa
wn | P g A B C D
2
[8x7 — 1
BreraucnuTs: 13-x 2 2 4 V2 3
5 25 1 i 4 1
Haiit 27 % ot uncna 91 . 3 12 3 7
3 XHaI/ITH CyMMYy KopHe# ypaBHeHus: (x +1)2=11- 10 3 10 3
[IpencraBuTh B BHJIE CTENICHH C OCHOBAaHUEM N:
35 4 2
4 2n* -n — n 4n6 4n2
n 4

0,527 -n”’
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2_
(a 6a—i—9)(4a+12)_|_18

5 2a2 2(a2 +18) |[2(a+3) 2(a-3)2
YrnpocTuts: 2a-6
Haiitu o6nacte onpeneneHus QyHKIUU:
6 _ x=3 X2 x#3 x>3 x> -2
Nx+2
4x—-6y =26
! Sy43v=1 2-3) |2 3) (-3:2) (2:-3)
Pemmnth cucremy ypaBHEHUM: Y=
x 2x 1 1
8 — ST S5 X<6 - X>—2 X< -2
Pemuth HepaBeHCTBO: 2 3 3 x< 0
9 [TpstMOYTONBHUK CO CTOpOHaMHU 6 cMu 8 cm 257 e S oM 107 ou P
BITMCaH B OKPY)KHOCTh. HaliTH JJIMHY OKPYKHOCTH.
47°R 2
10 a=—— 7o |37 R T:2LR T=27z-\F N LS
Br1 T : T a’ a a a
pasutb T u3 popmyIsl:
Oteetsi: 1) A; 2)B; 3)B; 4)C; 5 A; 6)D; 7)D; 8§ C; 9)C; 10)C;
Bapuantr Ne 0 — 6
Ne C BapunaHTsl 0TBETOB
L |Conepkanne sanatus A 5 B T i
3
1 0,4:(4——8,6j L 15 ~015 |1 -1
Haiitu 150 % ot uncna: S 15
[1 1 j 4
2 VIpocTHTh b a+b) b 0 & 2 5 1
u BeIuuCIuTh ipu a=0,2 b=0
A .
3 =] = ]| *+4:39 |02 4,5 15 5 1
5 16
Borancants:
Haiitu obmacte onpenenenus QyHKINN: Tk
4 1 x>0 X#3 X#0 x#— |Xx#3nk
sin 3x
5 Pemmth 1mokaszarensHOE HEPABEHCTBO: x<_3 ) w<?2 w1 x> 3
33x-3 > 27
Pemuth morapudmudeckoe ypaBHEHHE:
6 logx(x + 12) = 2 4 -3 10 -10 1
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Pemnth TpUrOHOMETPUYECKOE YpaBHEHHE:

7 t ( nj _ nk 3k Toink |8mk |0
glx——|=-1 12
3

Haiitu npon3Boanyto QyHKIHH:
8 y =(3x-1)(2-3x) -2 1 3 6 9

Y BBIYUCIIUTH e¢ 3HaueHue npu X = ()

Jx+3=9-x - — X =6 x=3 =

9 Pemnte ypaBHeHne Xx=6 x =13 <=13 <=13 x=0

[Tmomaae 0ceBOro ceueHus MpsMoro NG} 3
10 |munmHApa paBHa 12 cM2, BeIcoTa 3cM. 12ncm3 [36mem3  |4mcem3 2”3 6“3

cM cM

Haiitu 0o0bem nunmuHapa.

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

44




8.JOINOJIHUTEJBHOE OBECIIEHEHHME JUCHUIIJINHbI

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

Pe3ynbTaT, Mcxoa wucnbeITaHus Ha3bIBaeTcsi coObITHEM. COOBITUSMH SIBISIOTCS:
BbINajicHUe repOa win nudpsel, MoMajaHue B LEdb WM MPOMax, MOSBIEHUE TOTO WU
MHOTO YHCJIa OYKOB Ha OpOIIEHHON urpanbHOil kocth. Jjisi 0003HaAUeHUs: COOBITHI
UCIOJIb3YIOTCS OoJiblIne OYKBBI JaTHHCKOrO andasura: A, B, C u 1.1.

Ecnu npu xaxaoM UCHIBITAaHUH, TP KOTOPOM MPOUCXOAUT COOBITHE A, IPOUCXOIUT
u cobbiTue B, TO roBopsT, 4To A BieueT 3a coboil coObiTHe B (Bxoaut B B, sBusercs
YaCTHBIM ClIy4aeM, BapuantoM B) miu B Brimouaer cobbiTe A, u 0603Hauaror A & B.

JIBa cOOBITHSI HA3BIBAIOTCSI COBMECTUMBIMH, €CIU TOSBJICHHE OJHOTO W3 HUX HE
WCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

2 coOBbITHS Ha3bIBAIOTCSI HECOBMECTHUMBIMH, €CIIM TIOSBJIICHHE OJHOTO W3 HUX
HCKITIOYAET MOSBJICHUE APYTOro B OJTHOM U TOM K€ UCIIBITAHUH.

HecoBmecTumocTh Oosiee ueM ABYX COOBITUM B JAHHOM HCIBITAHUU O3HAYaeT HUX
MONIAPHYI0 HECOBMECTUMOCTb.

JIBa coObITHst A 1 B Ha3bIBalOTCSI MPOTHBOIOIOKHBIMH, €CITU B JAHHOM HUCIIBITAHUH
OHM HECOBMECTUMBI M OJHO H3 HHUX o0s3aTrenbHo mnpoucxoaut. CoObiTHe,
TIPOTHBOIIONIOKHOE COOBITHIO A, 0003HaUatOT A

CoOpITHE Ha3bIBAaETCSI AJOCTOBEPHBIM (0003Ha4aeMm (), eciii B TaHHOM HCIBITAHUHU
OHO SIBJISIETCSA €IMHCTBEHHO BO3MOXKHBIM €TI0 UCXOJO0M, 1 HEBO3MOKHBIM, €CIIM B JAHHOM
WCIIBITAHUU OHO 3aBEJIOMO HE MOXKET Mpou30iTu. CoObITHE HA3BIBA€TCS HEBO3MOXKHBIM
(o6o3Hauaem J), eciau B pe3ybTaTe UCIIBITAHUS OHO BOOOIIE HE MOXKET MPOU3OUTH.

CoObiTHE A Ha3BIBACTCS CIIYYaHBIM, €CITH OHO OOBEKTHBHO MOXET HACTYIHUTh WU
HE HACTYNUTh B JAHHOM UCIIBITAaHUHU.

Anre6pa coObITHH.

Cymmoii coObituiit A u B HazpiBaercs coObitie C = A + B, cocrosiee B
HACTYIUJICHUU TI0 KpaifHel Mepe OHOTro U3 coObITUi A wiu B.

AHAJIOTUYHO CYMMON KOHEUHOTO 4YHucjia coObITUHA Aj, A, ..., Ay Ha3bIBaeTcs
cobbiTie A = Aj+A, + ... + Ay, cocTosiliee B HACTYIUICHUH XOTsI ObI OTHOTO U3 COOBITUI
Al (1=1, .., k).

N3 omnpenenenuss ciaeayer, yuto A + B = B + A. ChopaBeqiuBo Takxke U
coueraTenbHoe cBOicTBO. OqHako A + A = A (a He 2A).

[IpousBenennem coOwbiTHil A 1 B HazpiBaeTcs coOeiTiie C = AB, cocrosiiee B TOM,
4TO B Pe3yJIbTaTe UCTIBITAHUS TPOU3OLTH U cOObITHE A, U coObITHE B.

AHAJOTMYHO MPOU3BEICHHEM KOHEYHOro umciaa coobithii Al, A2, .., AK
Has3biBaeTcs coobiTe A = A1A2...AK, cocrosiiee B TOM, 4TO B Pe3yJIbTaTe UCIBITAHUS
MIPOU3OIUINA BCE YKA3aHHBIE COOBITHSI.

W3 onpeneneHus HEMOCPEACTBEHHO cneayeT, uto AB = BA. CropaBeminBel Takxke
coueTaTeNbHbIN U TUCTPUOYTUBHBIN 3aKoHBI. OnHaKo AA = A (a He Az).

['OBOpAT, YTO COBOKYIHOCTH COOBITUM 0OOpa3yeT MOJHYIO TPYIIY COOBITHN s
JAHHOTO WCIBITAHUSI, €CITH €r0 PEe3yJIbTaTOM 0053aTeIbHO CTAHOBHUTCS XOTS OBl OJTHO W3
HUX.
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PaccmoTpum monHyto rpymniy monapHO HECOBMECTUMBIX COOBITHUH Aj, Ay, ..., An,
CBSA3aHHYIO C HEKOTOpPHIM HCIbITaHueM. I[Ipennonoxum, 4To B ATOM HCIBITAHUU
OCYILECTBJICHUE Kax10r0 U3 coobituii Al, (1 =1, 2, ..., K) paBHOBO3MOXHO, T. €. YCIIOBHUS
UCHBITAHUA HE CO3/al0T MPEUMYILECTB B MOSBICHUH KaKOTro-IuM0O COOBITHS mepen
JIPYTUMH BO3MOKHBIMHU.

CoOwiTHst Ag, Ay, ..., An, oOpa3yromue MOJHYIO TPYIITY MOMapHO HECOBMECTUMBIX
Y PaBHOBO3MOXHBIX COOBITH, Ha3bIBAIOT 3JIEMEHTAPHBIMU COOBITUAMHU ().

CoObiTue A Ha3bpIBaeTCs OIaronpusATCTBYIOIKUM COObITHIO B, eciiu HacTyruieHue
coOBITHS A BIIEUET 32 cO00I HACTyIICHHE COOBITHS B.

Knaccuueckoe omnpeneneHue BeposiTHOCTH. BepositHocThio P(A) coObitust A
Ha3bIBAaCTCS OTHOIIEHHWE M/N 4Yrcia 3JeMEHTApHBIX COOBITHH, OIarompUsATCTBYIOIINX
COOBITHIO A, K UHCITY BCEX DJIEMEHTAPHBIX COOBITHIA, T.€.

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

1. BeposiTHOCTB J0CTOBEpHOTO COOBITHS paBHA 1. JleCTBUTENHEHO, TOCTOBEPHOMY
COOBITHIO JIOJKHBI OJIarOMPHUSATCTBOBATH BCE N AJIEMEHTAPHBIX COOBITHI, T.€. M = N H,
cienoBarenbHo, P(Q) =m/n=n/n = 1.

2. BeposiTHOCT HEBO3MOXKHOTO coObITUA paBHa 0. B caMom zene, HEBO3MOKHOMY
COOBITHIO HE MOXET OJaronpusATCTBOBATh HU OJHO U3 AJIEMEHTApHBIX COOBITHI, T.€. M =
0, otkyna: P(@)=m/n =0/n = 0.

3. BeposATHOCTH CIIy4ailHOrO COOBITHS €CTh MOJIOKUTEIBHOE YMCIIO, 3aKII0YEHHOE
MEXIy HyJIeM U enuHulied. JIeiicTBUTENbHO, CIIydailHOMY COOBITHIO OJaronpusTCTBYET
JIMIIIb YacTh U3 OOMIETO YKCciia dIeMeHTapHbIX coObITuid. [ToaToOMy B 3TOM citydae O0<m<n
u, 3Hauut, 0<m/n<l. CnenoBatenbno, 0<P(A)<l. T.o., BEpOSATHOCTb JIIOOOTO COOBITHS
yIIOBIETBOPAET ABOMHOMY HepaBeHCTBY: 0 < P(A) < 1.

3ameuanue. M3 onpenenaeHns BEpOATHOCTH CIIEAYET, YTO JIEMEHTapHbIe COOBITHS
SIBJISIFOTCS] PABHOBEPOSITHBIMH, T. €. 00J1a/1al0T OJTHON U TOH K€ BEPOSATHOCTHIO.

CoObITHSl, BEpOSATHOCTH KOTOPBIX OYEHb MaJibl (OJIM3KH K HYJII0) MJIM OYEHb
BeMMKHM (OJIM3KM K €IMHUIE), HAa3bIBAIOTCS COOTBETCTBEHHO MPAKTHUYECKU
HEBO3MOXXHBIMHU HJIM PAKTUYECKH TOCTOBEPHBIMH COOBITHSIMHU.

CTATUCTUYECKOE OIMPEAEJIEHUE BEPOATHOCTU COBBITHUSA U
YCJIOBUA ET'O ITPUMEHUMOCTU. TIPUMEP.
CraTucTHYeCKON BEPOSTHOCTHIO COOBITHS A Ha3bIBA€TCSl OTHOCHUTENIbHAS 4acToTa

(4acTOCTh) MOSBIICHUS 3TOTO COOBITHSI B N MPOU3BEACHHBIX UCIIBITAHUSIX, T.C.
— n
RAO—ve>—"
I'ne P(A) - cratucTryeckas Bep-Th coObITHS A; W(A) - OTHOCUTENbHAS YacTOTa
(uacTocTh) COOBITHS A; M - YHUCTIO UCIIBITAHHUM, B KOTOPBIX TMOSBUIOCH COOBITHE A; n -
00I11ee YK CII0 UCIIBITAHUM.

B ominume ot «maremaruueckoi» BepositHoctu P(A), paccMarpuBaemMoil B
KJIACCHYECKOM OIPEICIICHNH, CTaTucTHUecKast Bep-tb P (A) smisercs xapakreprcTHKOM
OMBITHOM, 3KcniepuMeHTanbHON. Ecniu P(A) ects nonst ciyyaeB, 01aronpusiTCTBYIOIIUX
cOOBITHIO A, KOTOpasi OTMPEENsieTCsl HEMOCPEICTBEHHO, 0€3 KaKUX-TM0O UCIBITAHUN, TO
P(A) ectb nons Tex MaKTUYECKH POU3BEIAECHHBIX UCIIBITAHUMN, B KOTOPBIX COOBITHE A
MIOSIBUJIOCD.

CraTucT4ecKoe ONpeeeHNe BEp-TH, KaK U MOHATUS U METO/bl TEOPUH BEPO-TEU
B 1I€JIOM, IPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEOMpPEeIeJICHHBIM UCX0/10M, KOTOpPhIE B

46



JKATEUCKOW IPAKTUKE CYUTAKOTCS CIIyYalWHBIMU, @ TOJIBKO K TEM W3 HHUX, KOTOpBIE
00J1a/1a10T OTpeIeICHHBIMA CBONCTBAMU.

1) PaccmaTpuBaemble cOOBITHS A.0. UCXOJAMHU TOJIBKO T€X HCHBITAHHUM, KOTOPHIE
M.0. BOCIIPOM3BEICHBI HEOTPAHUUYEHHOE YHUCIO pa3 MPU OAHOM U TOM K€ KOMILIEKCE
YCIIOBUH.

2) CoObITHs TOJKHBI 00J1a1aTh TaK HA3bIBAEMOM CTATUCTHYECKONW yCTONYMBOCTHIO,
WU YCTOMYMBOCTBbIO OTHOCHUTENIBHBIX YacTOT. DTO O3HAYAET, YTO B Pa3NIMUYHBIX CEPUAX
UCIBITAHUNA OTHOCHUTENIbHAs 4acToTa (YacTOCTh) COOBITUSI M3MEHSETCS HE3HAYUTENHHO
(TeM MeHbIle, YeM OOJIbIIe YHCIO UCTBITAaHUMN), KOJIEOISICh OKOJIO TOCTOSTHHOTO YHCIa.
Oka3zanoch, 4TO 3TUM IOCTOSIHHBIM YHCIIOM SIBIIIETCSI BEPOATHOCTH COOBITHUS. DakT
NPUOTIKCHIS. OTHOCHTEIBHOM YaCTOTHI, MIIM YAaCTOCTH, COOBITUS K €ro BEP-TH HPH |
YHCJIa HWCIBITAaHUN, CBOASIIMXCS K CXEME CIydaeB, OATBEPKIAETCSI MHOTOUUCIEHHBIMU
MAacCOBBIMU  JKCIIEPUMEHTAMH, IMPOBOJAUMBIMH  pa3HBIMU JIMI[AMH CO  BpPEMEH
BO3HUKHOBEHHUS TEOPUU BEP-TEH.

3) Uucno uchbITaHWi, B pe3yjibTaTe KOTOPBIX MOSABIAETCA COOBITHE A, JOJKHO
OBITh JOCTATOYHO BEJIHMKO, UOO TOJHKO B ATOM CIydyae MOKHO CUHTATh BEP-Th COOBITHS
P(A) npubnuxeHHO paBHOM €€ OTHOCHTENIbHON uacToTe. Pe3roMupys, MOKHO CKa3aTh,
YTO TEOPUS Bep-TeH M3ydyaeT JUIIb TAaKUE COOBITHS, B OTHOIIEHUH KOTOPBIX UMEET CMBICI
HE TOJIBKO YTBEpXKIEHUE 00 UX CIy4yallHOCTH, HO M BO3MOXXHAa OOBEKTHBHAs OIICHKA
OTHOCHUTEIIBHOW YacTOThl WX TMOSBICHMs. Tak, yTBEpKIACHUE, YTO MPU BHITTOJIHEHUHU
OTPEJIEICHHOTO KOMIUIEKCA YCIOBUM S BEPOSITHOCTH COOBITUSL = P, O3HAYAET HE TOJBKO
CIIy4ailHOCTh COOBITHSI A, HO U ONPENEICHHYIO, JOCTaTOYHO OJIM3KYI0 K P, JIOJIO
MOSIBJICHU COOBITHSI A mTpu OONBIIOM 4YHCIIE€ HCHBITAHWN; a 3HAYUT, BBIpAXKaeT
OTPENICTICHHYI0O OOBEKTUBHYIO (XOTS MU CBOECOOPa3HYI0) CBSI3b MEXAY KOMILIEKCOM
yclIoBUM S U cOObITHEM A (HE 3aBHUCSIIYIO OT CYOBEKTUBHBIX CYKICHUI O HATUYUH 3TON
CBSI3W TOTO WJIM MHOro nuua). M naxke mpocTo cyliecTBOBaHHWE BEPOSATHOCTHU P (KOTIa
caMO 3HAYCHHE P HEHM3BECTHO) COXPaHSET KAYECTBEHHO CYTh JTOT0 YTBEPKIACHHS,
BBIJICTICHHYIO KYPCHUBOM.

Jlerko mnpoBEepUTh, YTO CBOWCTBA BEP-TH, BBITEKAIOIINE U3 KJIACCUYECKOIO
ONpeIeNICHUs, COXPAHSIIOTCS U MPU CTATUCTUYECKOM OIPEEICHUN BEPOSTHOCTH.

3ameuanue: 1) Cratuctuueckass Bep-b MOXKET OBITh HalieHa TOJBKO TOCIe
MPOBEACHUSI OMBITOB, a JJISI KJIACCUYECKOW BEPOSTHOCTH OMBITHI HE HYXHBI. 2)
Cratuctuueckasi BEp-Th IOJYYaeTCsl Pa3JIMUHOM ISl pa3HbIX CEPUI ONBITOB, OJTHAKO IIPU
JIOCTATOYHO  OOJIBIIIOM  KOJMYECTBE  OMBITOB  MPAKTHUYECKH JOCTOBEPHO, 4YTO
CTaTUCTHUYECKasi Bep-Th OYJET CKOJIb YTOJAHO MaJO OTIMYATCS OT KJIACCHYECKON BEp-TH
(YCTOHYHMBOCThH CTATUCTHUYECKOW BEPOSITHOCTH).
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IIpakTnyeckas padora
IIpyMeHeHHe NPOU3BOAHOM K IMOCTPOEHHIO rpaduka GpyHKIUH
LEJIb PABOTbI: Hayuutbcsi nOpUMEHATh MNOpaBuiaa JUPQGEepeHIUPOBAaHUS TPU
UCCIIEIOBAaHUU (QYHKIUH U MOCTPOEHUS I'papUKOB.
JUJis BBIMOTHEHUS. pabOThI HEOOXOJUMO YMETh IIPOU3BOAUTH UCCIIEIOBAHUS
(GYHKUIMH C TOMOIIBIO TPOU3BOIHOM U CTPOUTH I'paUKH.

1) f(x) =x3—-12x +11;

2) f(x) =x*—-16x*-2;

3) f (x) = 4x° — 21x ? + 18x + 20;
4 f(x)=(x—-2)(x+2);

5) f (x) = In(x* — 2x + 4) ;
6)f(X) =x+e™™;
NE)=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) =x* —12x 2+ x —1;

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

IHpunoxenue 3.
JK3aMeHAIlMOHHBIH OMJIeT
MuHucTepcTBO HAyKu U BhIciiero oopazoBanus Poccuiickoit @enepanuu
bunuan ¢peaeparbHOro rocy1apCTBEHHOTO O0IKETHOTO 00pa30BaTEIHLHOTO
YUPEKJCHHS BBICIIET0 00pa30BaHuUs
«Ky06aHckuii rocyaapCcTBEHHbBIN YHUBEPCUTET» B T. [ elleHIKIKe
CnenunansHocts 09.02.03 I[IporpammupoBaHue B KOMIIBIOTEPHBIX CUCTEMAX

JucuuninuHa
«Matemaruka: anredpa, Hauajla aHaJIu3a, TeOMETPHSI»
Bbuier NelS
1. Tlousarue norapudmuueckoit pynkiuu. O6macTe onpeneneHus u 001acTh
3HaueHus. ['paduk norapupmuyeckoil GpyHKIUU.

2. Terpasnp.
2
3. CokpaTuTh IpO0b: 27 +2x-12
3x+9
[Ipencenatens npeaMeTHOM (IUKIOBOK) KOMHUCCHUH JL.B. Kyk
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JIUCT
W3MEHEHUH padodel yueOHOM MporpaMMBbI IO JUCIUILIAHE
[1/1.01 Marematuka: anredpa, Hayajga MaTEMaTUUECKOTO aHAJIN3a, TEOMETPUS

I[OHOJIHGHI/IH N U3MCHCHU, BHOCUMBIC B pa60qy}0 ImporpaMmy JUCHHUIIIIMHBI

OcHOBaHMS BHECEHUS Pasnen PII/I, B koTOpBII Conep:xaHre BHOCUMBIX
JIOTIOJIHEHUW U U3MEHEHUN BHOCSTCS N3MEHEHMUS JIOTIOJIHEHHH,
U3MECHECHUN

[Ipennoxenue paboronaresns
[TpeanoxxeHnue cocTaBUTENs

MPOTrPaAMMBI
[IpnoGperenne nurepatypsl, | Pazgensr No2.4.5 u Ne5 OOHOBNIEHUS IEPEYHS
0OHOBJIEHHE TIEPEYHS U IlepeueHb OCHOBHOM U JUTEpaTypbl
conepxkanus DbC u 6a3 JIOTIOJTHUTEIILHON ydueOHOM

JTAaHHBIX JIUTEPATYPBI

VYTBepKIeH Ha 3aCeAaHUU MPEIMETHON (IIMKIOBOM) KOMICCUU MaTEMAaTHIECKUX U
EctecTBeHHOHAaYUHBIX AUCIUTUIAH TPOTOKOT Ne 10 ot «27» mas 2020 1.

o
3amecturens aupekropa no YP ¢unuana 7 d— T.A. Pe3ynenko

75 4
3aBeyrolas ceKropoM OubnuoTeku punuana /7/7 / JL.I'. CokonoBa

VHKeHep-2leKTPOHUK (IIPOrpaMMHO-UH(POPMALIOHHOE ///
obecrnieueHue 00pazoBaTeILHON IIPOrpaMMBI) Y. —_A.B.Cwmeranun
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PELIEH3USA
Ha pabouyro nmporpammy no mucrummae I1J1.01 Maremaruka: anre6pa, Hauana
MaTeMaTUYECKOro aHajim3a, recOMeTpus

Pa6ouas nporpamma o gucuumuigae [1J1.01 Maremaruka anreGpa, Ha4yana MaTeMaTHYeCKOro
aHanu3a, reometpus Aia oOywaromuxcs pumara ®T'BOY BO «KybaHckuii rocynapCTBeHHbIHA
yHEBepcHTET» B T. lenenukuke paspaboTaHa Ha ocHoBe TpeGoBanuii denepanbHOrO
rocyJlapcTBEHHOro obpa3oBartenbHoro crangapra (manee - OI'OC), npexbsBIsieMBIX K
CTPYKTYpE, COIEPIKAHUIO U pe3yJbTaTaM ocBoeHHs yueOHo# mucimmmasl [11.01 Marematuka
anrebpa, Hauala MaTEMaTHYECKOTO aHaIN3a, FeOMETpUs, B COOTBETCTBMU ¢ PexoMeHmauusmu 1o
OpraHM3alliii [ONy4YEHHs CpemHero oOmero o0pasoBaHHs B IpeieNax OCBOCHUS
06pasoBaTeNbHBIX IPOrPaMM CPEIHEro NpoQecCHOHATBHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero o6pasoBanus ¢ yuéroM TpeboBammii @I'OC MmO cCHENUATBHOCTH CPEIHEro
npodeccuonansHoro  obpazoBanms(mamee  CIIO), 09.02.03  IlporpammupoBaHHEe B
KOMITBIOTEPHBIX CHCTEMaX YTBEPXAEHHOTO INpHKa3aM MuHHCTEpCcTBA OOpa3oBaHHS W HayKH
Poccuiickoit ®enepannu 0128.07..2014 Ne804, 3aperucTpupoBa B MHUHHCTEPCTBE FOCTHIUH
. Poccum 21.08.2014 Ne33733.

Pa6ouas mnporpamMma mpeamojiaraeT pacupeleleHHe TeM M H3YUYeHHEe Marepuana IIo
pasziesaM: OCHOBHBIE IIOHSTHS M METOJBl MAaTeMaTMYeCKOro aHajM3a, YHMCICHHBIE METOMBI
pelIleHns TIPUKIIATHBIX 33714, 2JIEMEHTbI MATeMAaTHIECKON CTATHCTHKH, TEOMETPHS.

Bce pasziensl paGodeil mporpaMMbl HalpaBlieHbl Ha (pOPMHUpPOBaHWE 3HAHUN U yMCHUH, B
IOJIHOM Mepe OTBEYaloT TPeOOBaHHSAM K pe3ylnbTaTaM OCBOCHHs Y4YeOHOH MUCIMIUIMHEI B
cootBerctBur ¢ PI'OC CIIO. Kaxnmpii pasmen IporpaMMbl PacKpbIBaeT paccMaTpUBaeMble
BOIIPOCHI B JIOTHYECKOH IIOCIIECAOBATEFHOCTH, ONpE/IEseMOl 3aKOHOMEPHOCTSAMH  OOydeHHS
CTYZEHTOB.

JIng 3aKkpeIUIeHds TEOPeTHYeCKHX 3HaHHMH, (OpPMHUpOBAHHS YMEHHH M HaBBIKOB
TIpe/TyCMaTPUBAIOTCS IPAKTHIECKHE 3aHATHS B 00beMe 116 gacoB. KomuyecTBo MpakTHIECKHX U
1a60paTopHbIX paboT COOTBETCTBYET TpeOOBaHUAM YYEOHOIO ILIaHa.

KOHTpOnb M OLEHKa Pe3yJIbTaTOB OCBOCHHS YYeOHON IUCIHUILUIMHBEI OCYHIECTBIAIOTCS B
bopme dK3aMeHa.

Paspa6orannsie GOPMBI X METOBI TIO3BOJISIOT B IIOJIHOM MEpe OCYIIECTBIIATE KOHTPOIb U
OLIEHKY Pe3yNbTaToB 00yyeHus (OCBOCHHBIX yMEHHH, YCBOCHHBIX 3HAHMUIA).

[lepeyeHbh pEKOMEHIYyeMON OCHOBHOM ¥ JONOJIHHUTEIBPHOM JIMTEPaTyphl BKIIOYACT
O6IIEIOCTYIHBIE MCTOYHMKH, W3JAaHHBIE B IOCHeIHEe BpeMs (He INO3gHEE 5  JeT).
Ilepeuncientble HTEpHET-PECYPChI AKTyANIBHBI ¥ IOCTOBEPHBI.

JlanHast paGodast IPOTpaMMa MOXKET GBITh PEKOMEHI0BAHA JUTsl CIIOJb30BAHNS B YICOHOM
TpoIecce IpH MoAroToske no cnenuansaoctd 09.02.03 IporpaMMHpOBaHHE B KOMIIBIOTEPHBIX
cucTeMax.

PenenseHr (-b1):
XKyk Jlapuca BraauMupoBHa, NpENoJaBaTelib BBICIICH KaTCrOpHH ®I'60Y BO
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«Ky6ancr<m‘/'1 rocynapCTBEHHBIN YHUBEPCUTET» B I'. FCJICHZ[)KI/IKC. "‘,,y‘ Z}Hé’rh oré "',, :
SApKETHOrO 0fpg, A
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