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1.ITACIIOPT I[TIPOI' PAMMBI YUEBHOM JUCLIUITINHBI
OV /.04 MaremaTuka

1.1. O61acTh NpUMeHeHNUsI Y4€OHOM MPOrpaMMbl

PaGouass mporpamMma y4yeOHOW IUCHMIUIMHBI «MaTeMaThka» SBIISETCS YacThIO
OCHOBHOI mpodeccuoHanbHON 00pa3oBaTebHOM MPOrpaMMOil B COOTBETCTBUM C
denepaabHBIM TOCYIAPCTBEHHBIM OOpPa30BATEIBbHBIM CTaHAAPTOM CPEAHETO (IIOJHOTO)
obmero oOpasoBanust u DenepanbHBIM TOCYAApPCTBEHHBIM  00pa3oBaTEIbHBIM
cragpaptom (nasee @DPI'OC) no cHEHUAIBHOCTH CpPEAHETro NPodecCHOHATBHOIO
obpazoBanus (ganee CIIO) s cnennansaoctr 09.02.07 MHpopmanmoHHbie CUCTEMBI U
IpOrpaMMHUPOBAHUE.

1.2. MecTo AUCHUIUIMHBI B CTPYKTYPpPE NMporpaMmMmabl MOATOTOBKH CIICHMUAJIUCTOB
CpeaHEero 3BcHa

VYyeOnass aucuumuinHa «MaTemaTuka» wu3y4daeTcss B 001eobpazoBaTeIbHOM
[IMKJIe, HAa 0a3e OCHOBHOI'O 00IIero 00pa3oBaHusl.

JI7i1 OCBOCHHUSI TUCIUIUIMHBI CTYACHTHI UCIOJIB3YIOT 3HAHUS, YMEHUS M HaBBIKH,
chopMUpOBaHHBIC HA ATATle OCBOCHUS TPOTPAMMEBI 10 MATEeMaTHKE OCHOBHOM IIIKOJIBI.

N3ydeHne TUCHUIUIMHBI TpeABapseT CICAYIONIUE TUCIUTUTHHBL <« DJIEMEHTHI
BBICIIICH MaTeMaTUKW», «JlMCKpeTHAsI MaTeMaTHKa.

1.3. Heau 1 3a1a4M JTUCUMILIMHBI — TPEOOBAHUSA K pPe3yJibTaTaM OCBOCHUS
AUCHUTLTHHBI
Copepxanue mporpaMmmbl «MaremaTrukay HampaBlIeHO Ha JIOCTHKEHHUE CIIETYFOIINX

LeTIen:
- (opmupoBaHUE MPEJICTABICHUI O MaTeMaTHKE KaK YHHMBEPCAJIHHOM SI3BIKE HAyKH,
CpEICTBE MOJICIIUPOBAHMUS SIBIEHUN U TIPOIIECCOB, 00 UAETX U METO/IaX MaTEeMAaTHKU;
- pa3BUTHE  JIOTHYECKOTO  MBINUICHHUS,  IMPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
AITOPUTMUYCCKON KYJIbTYpPhI, KpUTUYHOCTH MBIIIUICHUS Ha YPOBHE, HEOOXOIUMOM JIIsI
Oynymeil mnpodecCHOHANBHOW JeATeNbHOCTH, JUIsl TPOJOJDKEHUs OOpa3oBaHHS U
caMm000pa3oBaHMUS;
- OBIAJCHHE MaTeMAaTHUYECKHMMH 3HAaHUSAMH ¥ YMEHUSIMH, HEOOXOANMBIMU B
TIOBCCTHCBHOMW KHM3HU, JIJI1 U3YYCHHUS CMEKHBIX €CTECTBEHHO - HAYYHBIX JUCITUIUIMH Ha
0a30BOM ypOBHE ¥ JUCHUIUIMH TPO(YECCHOHANBHOTO IUKJIA, JUISl  TOJYYCHHS
o0pa3oBaHus B 00JIACTAX, HE TPEOYIOUINX yrIIyOJCHHON MaTeMaTH4YeCKOM MOATOTOBKH;
- BOCITUTAHHUE CPEJCTBAMU MATEMATHKH KYJbTYPbl JIMYHOCTH, TOHMMAHHS 3HAYMMOCTH
MaTEeMaTUKU I HAYYHO-TEXHHMYECKOTO MpOrpecca, OTHOMICHUS K MAaTeMaTHKE KakK K
4acTH OOIIEUYEIOBEUECKONH KYJIbTYpPhl UYepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTHKH, YBOJIIOIIMECH MaTEeMaTHYCCKUX HJICH.

OcBoeHne cojaepkaHusi ydeOHOW aucuMIUIMHBL «MaremaTuka» oOecreunBaeT
JIOCTH>KEHUE CTYIEHTAMU CJIEIYIOIINX PE3YIbTaTOB:

JIUYHOCMHBIX

- YYBCTBO TOPJIOCTH M YBaXXCHUS K UCTOPHH M JIOCTMDKCHUSM OTCYCCTBECHHOW HAYKH;
IrPaMOTHOE TIOBEJICHHE B MPOQECCHOHATBHON ACSITEILHOCTH U OBITY MPU OOpaIieHUuH C
BBIYHCITUTEIILHBIMU TPUOOPAMHE U YCTPONCTBAMU;

- TOTOBHOCTb K MPOAOKEHHIO OOpa3oBaHMS U TOBBIIICHUS KBaNU(UKAIMK B
n30paHHONW MPOQPECCUOHATBHON JAESITENTbHOCTH W OOBEKTHUBHOE OCO3HAHUE POJU
MaTEMaTUIECKIX KOMITETCHIINN;



- YMEHHUE UCIO0JIb30BaTh JIOCTH)KEHHMSI COBPEMEHHON HAyKd Uil IIOBBIIICHUS
COOCTBEHHOI'O HHTEJJIEKTYalbHOIO pa3BUTUS B BBIOpaHHOW MpodeccuoHaIbHON
NEeSATENbHOCTH;

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

- YMEHHUE BbICTpanBaTh KOHCTPYKTHBHbBIE B3aMMOOTHOILIEHUS B KOMAH/JIE 110 PELICHUIO
00IIMX 3a/1ad4;

- YMEHHE YIPaBIATh CBOEH IMO3HABATEIIBHOM 1€ATENbHOCTHIO, IPOBOUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'0 MHTEIIEKTYaJIbHOTO PA3BUTHS;

mMema npeoMemHblx:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB I103HABATEIBHON NEATEIBbHOCTH JUISl PEIICHUS
MaTeMaTHYeCKUX 3a1ad, MPUMEHEHHWE OCHOBHBIX METOJOB MbIIUICHHUS (MHIYKIIWH,
NeNyKIUH,  aHaJOTWW)  JUId  M3y4YeHHs  pa3iMyHBIX  CTOPOH  OKpY»Karomieu
JICUCTBUTEIILHOCTH,

- HCIIOJIb30BAaHUE OCHOBHBIX HHTEJUIEKTYaJlbHBIX ONEpaluil: MOCTAaHOBKH 3aJay,
dopMynMpoBaHUs ~ TUIIOTE3, AaHajdM3a W  CHUHTE3a, CpaBHEHUs, 0000IIeHus,
CUCTEMaTH3allii, BBISIBJICHUS NPUYMHHO-CIEACTBEHHBIX CBS3€H, IOMCKA AaHaJIOroB,
(dbopMynupoBaHUS BBIBOJOB JUISl M3YyUEHHUS PA3NIMUYHBIX CTOPOH H3Y4YaeMbIX OOBEKTOB,
SBJICHUM M TPOLIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTh CTAJIKUBAaThCS B
npodeccuoHanbHOM cdepe;

- yYMEHHE TIEHEpUpOBaTh HUAECH U ONPENENSITh CpPEACTBA, HEOOXOAMMBIE IS UX
peanu3anuuy;

- YMEHHUE HCII0JIb30BaTh pa3jiMyHble UICTOYHUKH IS TOJIy4eHHUs HOBOW MH(OpMALUH,
OLICHMBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATH HHPOPMALIMIO B PA3IMYHBIX BUAAX;

- yMeHHue MyOJIMYHO MPEACTABISATH PE3yJbTaThl COOCTBEHHOTO MCCIIEIOBAHUS, BECTU
JMCKYCCUH, JOCTYITHO M TapMOHUYHO coueTasi cojepkaHue u (HOpMbl MpeacTaBiIsieMOn
uH(pOpMaLInK;

npeoMemHuulx.

- c¢(hOpMUPOBAHHOCTh MPEJACTABIEHUI O POJM UM MeCTe MAaTeMAaTHUKH B COBPEMEHHOMU
HAy4YHOM KapTHMHE MHpA; MOHMMaHHE MAaTeMaTHYECKOIo SI3bIKa M HCIIOJIb30BAaHHE €ro B
€CTECTBEHHOHAYYHbIX 3HAaHUAX B (OPMUPOBAHUM Kpyrozopa H (GyHKIUOHAIBHON
IPaMOTHOCTH YEJIOBEKA JUJIS PELIEHUS IPAKTUYECKUX 3a/1ay;

- TOHMMAaHHWE CMBICTIa TIOHATHH: 4YHCIO, TepeMeHHas, (yHKUIusA, NPOU3BOAHAS,
nepBooOpa3Hasi, uHTerpajg, rpapux QyHKOUM, Jorapudm, TPUTOHOMETPUUYECKUE
GbyHKIUY, TOXKIECTBA;

- TOHMMAaHUE CMbICJAa MaTeMAaTHYECKUX B3aMMO3aBUCUMOCTEH: TIIOCTOSHHOM U
NEePEMEHHON; TPUTOHOMETPUUECKUX (PYHKITHIA,

- chOpMUPOBAHHOCTh MPEJCTABICHUM O BKJIAJE POCCUUCKHX U 3apyOEKHBIX YUYEHBIX,
OKa3aBIIMX HaHOOJbIIIEE BIMSIHUE HA PA3BUTHE MAaTEMAaTUKH,

- yYMEHHME ONMUCHIBATH U OOBSICHATH CBOMCTBA JEHCTBUTEIBHBIX YHCEN, CBOICTBA
byHkuit; rpaduku QyHKIUN, CBOWCTBA JOTapuU(pMOB, TPUTOHOMETPUUYECKUX (PYHKIUH;

- YMEHHE OTIMYATh TMIIOTE3bI OT HAYYHBIX TEOPUI; JI€NaTh BBIBO/BI HA OCHOBE PELICHUS
3aJ1a4; IPUBOJAUTH IPUMEPHI UCIIOJIB30BAHUS MAaTEMATHUKU B COBPEMEHHOM HayKe;

- yYMEHHME NPUBOAUTH IPUMEPbl MPAKTHUYECKOTO HCIIOJb30BAaHUS MaTEeMAaTHYECKHX
3HaHUH, 3aKOHOB;



- YMEHHE BOCIPHUHUMATHh U Ha OCHOBE MOJIYYCHHBIX 3HAHUI CaMOCTOSATEIHLHO OIICHUBATh
uHpOpMaIHIo, coaepkaniytocs B coobmenusx CMU, MHTepHeTe, HAyYHO-TIOMYJISIPHBIX
CTaThsIX;

- YMEHHE WUCIOJb30BaTh NPHOOPETCHHBIC 3HAHWS W YMEHUS B MNPAKTUYECKOU
NCSITETPHOCTA W TOBCEIHEBHOW  JKM3HHM  JUIs:  oOecmedeHuss  O€30MacHOCTH
KU3HEICATEIPHOCTH B TPOIECCE HCIONB30BAHUS TPAHCIIOPTHBIX CPEACTB, OBITOBBIX
AIIEKTPONPUOOPOB, CPEIICTB PAUO- M TEICKOMMYHHUKAITMOHHOW CBSI3U; OIICHKU BIUSHUS
Ha OpraHW3M 4YeJlOBEeKa W JIPYyrUe OpPraHW3MBbl 3arps3HCHHS OKPYXKAroIIeH Cpeibl;
PaIMOHAIIEHOTO TIPUPOIOIOIB30BAaHUS M OXPaHbl OKPYXKAIOMICH CpeIbl; TMOHUMaHHS
B3aMMOCBSI3M y4E€OHOI0 MpeaMera ¢ 0coOeHHOCTSIMU Tpodeccuit u nmpodeccuoHaIbHOM
JESITEIPHOCTH, B OCHOBE KOTOPBIX JICIKAT 3HAHUS 10 TAHHOMY Y4eOHOMY MPEAMETY.

1.4. Ilepevyenpb MJIAHUPYEMBIX Pe3yJabTATOB 00yUeHUs M0 TUCUHUILIUHE (epeYeHb
bopMupyeMbIX KOMIIETEHIIM)
He npegycmotpensl



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O6beM yuyeOHOH TMCUMILIMHBI U BUABI Y4e0HOIi padoT

Bun ydeOHoii pa6oThI Bcero Cemectp

4acoB 1 2
YueOHas Harpy3ka (Bcero) 252 102 150
AynuTopHas Harpy3ska (Bcero) 234 102 132
B TOM YHCIIE!
JIEKLIMOHHBIE 3aHATUS 134 68 66
MIPAaKTHYECKUE 3aHATHS 100 34 66
KOHCYJIbTAITHS 12 12
[IpomexxyTodHas aTTecTamus 6 Hud.3ager DK3aMeH

6

2.2 CTpyKTypa IMCUMILTHHBI

KoJyin4yecTBO ayIMTOPHBIX YaCOB
HaumeHnoBaHue pa3jeioB U TeM Bcero Teopernueckoe | IlpakTuyeckue
o0yuyeHnue 3aHATHS

Paspgen 1. AJITEGPA 14 8 6
Paznen 2. OCHOBBI TPUT'OHOMETPUUN 28 16 12
Pazzien 3. ®YHKIIUM UX CBOMCTBA 1 TPA®UKU 34 18 16
Paznen 4. HAYAJIA MATEMATHUYECKOI'O 34 18 16
AHAJIM3A
Pasnen 5. YPABHEHUA 1 HEPABEHCTBA 24 14 10
Paznen 6. KOMBMHATOPUKA, CTATUCTUKA 1 24 14 10
TEOPUSI BEPOSITHOCTEN
Pazgen 7. TEOMETPUS 76 46 30
Bcero mo qucuuniaune 234 134 100




2.3 TemaTn4ecKHuii VIAH U COAEPKAHNE YUEOHBIX 3aHATHI

HaumenoBanue Yposens
pase08 u Tem Copaep:xanue yueOHOI0 MaTepHaJia, NMpaKTH4YecKue padoTsl, Oo0Bbem 0CBOC-
caMocTosTe1bHast pabora 00y4aromuXxcs. 4acoB st
Paznen 1. AJITEBPA 14
Tema 1.1. Copaep:xanue yueOGHOI0 MaTepHaJia 6
JleficTBUTEBHBIE 1| Ilexble U palMoOHAJIbHBIC YUCIA 4 1
qucia 2| Apudmernuecknil KOpeHb HATYPaJIbHOH CTEHICHN 4 1,2
IIpakTH4yecKHe 3aHATUS 6
1| CreneHb ¢ pallMOHANBHBIM U I€HCTBUTEIBHBIM [TOKa3aTEIEM 2 23
2| CBoifcTBa CTENICHHU C PAIMOHATIBHBIM U ACHCTBUTEIHHBIM 4 ’
MOKa3aTeeM
Paznen 2. OCHOBBI TPUTTOHOMETPUN 28
Tema 2.1. Copep:xanue yueO0HOro MaTepuaja 8
Tpuronomerpudec | 1| Ompenenenue cuHyca, KOCHHYCa M TAHTEHCA YIIa. 1
Kue HopMyITsl Tpuronomerprueckue ToxaecTBa. PopMyIIbl CI0KEHHS
2 | CuHyc, KOCHHYC ¥ TaHT€HC JBOWHOTO YIJIa ¥ MOJOBHHHOTO YTJIa. 4 1
DopMyIIel IpUBEICHAS
IIpakTHYecKHe 3aHATHS 6
1| Cunyc, KOCHHYC U TaHT€HC IBOWHOTO yTria 2
2 | CuHyc, KOCHHYC U TaHT'€HC ITOJIOBUHHOTO yIiia 2 23
3 | ®opmyasl npuBeneHns. CyMMa U pa3HOCTh CHHYcOB. CyMMa 1 2 '
Pa3HOCTh KOCHHYCOB
Tema 2.2. Copaep:xanue yyeOHOr0 MaTepHaJia 8
Tpuronomerpuuec | 1 | IIpocTelimye TPUrOHOMETPUUYECKHE YPAaBHEHUS 8 1,2
KHAC ypaBHCHHS IIpakTHyeckue 3aHATHA 6
1 | Pemienne TpUroHOMETPUUECKHUX YpaBHEHHI 6 2,3
Pazzien 3. ®VHKIIMU X CBOMCTBA U TPADUKU 34
Tema 3.1. Copaep:xanue yyeOHOr0 MaTepHaJia 4
CreneHHas 1 | CrenenHast pyHKUus, ee CBOWCTBA U rpaduk 4 1,2
bynxuus IIpakTHYecKHe 3aHATHUS 2 23
1 | UpparrioHaasHbIe ypaBHEHUS 2 '
Tema 3.2. Copaep:xanue yyeOHOr0 MaTepHaJia 4
IlokazarenbHast 1 | IToxasarenpHas (GyHKIHNS, €€ CBOWCTBA U IrpaduK 4 1,2
bynxuus IIpakTHYecKHne 3aHATHUS 2 23
1 | loka3atenpHble ypaBHeHHs Iloka3arenbHple HEpaBEHCTBA 2 '
Tema 3.3. Copaep:xanue yyeOHOr0 MaTepHaJia 4
Jlorapudmuaeckast | 1| Jlorapudmsl. CoiicTBa orapudmMos 2 1,2
bynxuus 2 | Jlorapudmuueckast GyHKIMsI, €€ CBOICTBA U rpaduk 2 1
IIpakTHYecKHne 3aHATHUS 6
1 | Jlorapudmudeckue ypaBHEHUS 4 2,3
2 | JlorapudmMuueckre HepaBeHCTBA 2
Tema 3.4. Coaep:xanue yueOHOr0 MaTepuaJa 6
Tpuronomerpuuec | 1 | CBolicTBa TPUTOHOMETPHIECKUX (QDYHKIIMHA U UX rpaduKu 6 1,2
Kue QyHKLUH IIpakTHYecKHne 3aHATHUS 6 23
1 | Pemenue 3amad no Teme «Tpuronomerpudeckue GyHKIUN 6 '
Paznen 4. HAYAJIA MATEMATUYECKOI'O AHAJIM3A 34
Tema 4.1. Copaep:xanue yueOHOr0 MaTepuaJa 4
ITocnenosarenpHoc | 1 | CrocoObBI 3aJaHNS U CBOMCTBA YHCIIOBLIX [TOCIIEN0BATEILHOCTEMN 4 1,2
TH IIpakTHYecKHne 3aHATHUS 4
1 | BerunciieHus YWICHOB MOCIeI0BaTeNbHOCTH. [Ipenen 4 2,3
MOCJIE/IOBATENILHOCTH
Tema 4.2. Conep:xanue yuedOHOro MaTepuaja 4
IlpousBonnas nee | 1 | [TpousBosHas. ['eomeTpruyeckuii CMbICI TPOU3BOIHOM 4 1,2
TCOMCTPUICCKHIT IIpakTHYecKHe 3aHATHS 4
CMBICT 1| Ipaswuna auddepennupopanus. IIpou3BoJHbIE HEKOTOPHIX 4 2,3
3JIEMEHTAPHBIX (QYHKIUH
Tema 4.3. Conep:xanue yuedOHOro MaTepuaja 6
IIpumeHeHne 1 | Bospacranue u yobiBanue OyHKIIMN 2 1,2




MPOU3BOJHON K

Okcrpemymbl QyHKIuE. Hanbombiiee 1 HAMMEHBIIIEE 3HAYCHUEC

4 1,2
HCCIICTOBaHHIO yHKIIIH
byHKIMH IpakTHYecKHe 3aHATHS 4 93
1 | Pemenne 3anau o teme «IIpruMeHeHne TPON3BOIHON K 4 '
WCCIIEIOBaHNIO (QYHKIIHU»
Tema 4.4. Copaep:xanue yueOHOI0 MaTepHaJia 4
ITepBooOpasnas u 1 | [lepBooOpasnas. [IpaBria HaXOXKIEHNUS TEPBOOOPA3HOI 4 12
UHTerpai GyHKIHK '
IIpakTHYecKHe 3aHATHS 4
1 | TpaBuia HAX0X/ICHHUS IEPBOOOPA3HON HYHKIMN 4 2,3
Paznen 5. YPABHEHIA U HEPABEHCTBA 24
Tema 5.1. Copaep:xanue yueOHOI0 MaTepHaJia 8
YpaBHeHUS U 1| PanuoHnanbHbIe, HPpaLMOHANBHEIE, IOKA3aTEIbHBIC 4 12
CHCTEMBI Y TPUTOHOMETPUYECKHIE YPABHEHNUS M CHCTEMBI '
YpaBHEHUH 2 | PaBHOCHIIBPHOCTH ypaBHEHHUH, HEPAaBEHCTB, CHCTEM 4 1,2
IIpakTHYecKHe 3aHATUS 6
1 | [Ipeobpa3oBaHue ypaBHCHHN. 2 23
OCHOBHBIE IPHEMBI PEIICHNUS YPaBHEHUH '
2 | Pemenue cucteM ypaBHCHHI 4
Tema 5.2. Copep:xanue yueO0HOro MaTepuaja 6
Hepasenctsa 1| PanuoHanbHBIe, HPpalMOHAIBHEIC, TOKA3aTENILHBIC 1 2 1
TPUTOHOMETPUYECKHE HEPaBEHCTBA
2 | Ucnonp3oBanue CBOMCTB U rpaMKOB QYHKIMH MPH PEIICHUN 19
YPaBHEHUH U HEPABEHCTB !
IIpakTHyecKkue 3aHATHS 4
1| Meroa uHTEPBAJIOB 2
2 | U3o0pakeHue Ha KOOPAMHATHOMN IJIOCKOCTA MHOKECTBA
peLICHUH ypaBHEHUH U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX | 2 2,3
CHCTEM
Pazgen 6. KOMBUHATOPUKA, CTATUCTUKA M TEOPUS BEPOSITHOCTEM 24
Tema 6.1 Conep:xanue yueOHOro MaTepuaja 14
Kombunaropuka. 1| paBuia koMOMHAaTOpHUKHU. PerieHre KOMOMHATOPHBIX 32124 2 1,2
CraTtucTuka. 2| PasMeleHust, COYETaHUs U NIEPECTAHOBKH 2 1.2
Teopus . 3| Kilaccuueckoe onpejielieHre BEpOsSITHOCTH, CBOICTBA 2 19
BEPOATHOCTCH BEPOSITHOCTEH '
4| TeopeMa 0 cymMMe BEpOSITHOCTEMN 4 1,2
5| Beruucnenue BeposiTHOCTeH. [Ipuknagablie 3agaun 4 1,2
IIpakTHYecKHne 3aHATHUS 10
1| IpaBuia koMOMHaTOpHUKH. PerieHrne KOMOMHATOPHBIX 3324 2
2| Pa3menenus, coueTaHMsl M IEPECTAHOBKH 2
3| Kiaccuueckoe onpejielieHre BEpOsSITHOCTH, CBOICTBA 2
BEPOSITHOCTEH 23
4| TeopeMa 0 cyMMe BEpOSTHOCTEW. BrrdncieHne BepoSTHOCTEH. '
[TpuknanHble 321291
5| IIpencraBienne YMCIOBBIX JaHHBIX. [IpHUKIIa HbIe 3a1a4n 2
Paznen 7. TEOMETPUSI 76
Tema 7.1. Copaep:xanue y4eOHOr0 MaTepHaJia 8
[psmsbie n 1 | [MapamnensHbIe NpsiMBIE B IpOocTpaHcTBe. [lapasensHble 2 1
TUIOCKOCTH B TUIOCKOCTH
MPOCTPAHCTBE 2 | IlepnieHuKyJIsIpHBIE IPSIMBIE B IPOCTPAHCTBE. 2 1
3 | [apamtensHble psMBbIe, MEPIEHAUKYIISIPHBIE K TIOCKOCTH. 4 1
JIByrpaHHbIi yroin
IIpakTHyeckue 3aHATHSA 4
1 | [MapamnensHbIe NpsiMBIE B IpOocTpaHcTBe. [lapasensHble 2
IJIOCKOCTH 2,3
2 | IMapamnenbHble NpsMbIE, TEPIEHANKYIISIPHBIE K TNIOCKOCTH. 2
JIByrpaHHbIi yrou
Tema 7.2. Copaep:xanue y4eOHOr0 MaTepHaJia 6
MHOTrOrpaHHHKH. 1 | TloHsTHE MHOTOIPAHHKKA 2 1,2
2 | llpmma 2 1,2
3 | [lupamuna 2 1,2
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IIpakTHyeckue 3aHATHSA 6
1 | Ilnomags MOBEPXHOCTU HPU3MBI 2 23
2 | Pemwenne 3aga4 o teme «lIpusma. [Tupamuna» 2 '
3 | CummeTpusi B IPOCTPAHCTBE 2
Tema 7.3. Copaep:xanue y4eOHOr0 MaTepHaJia 14
Koopaunats! u 1 | Ilonsitus Bekropa. PaBeHCTBO BEKTOPOB 2 1,2
BEKTOPHI B 2 | CnoxxeHHe M BBIYUTaHUE BEKTOPOB 2 12
IIPOCTPaHCTBE. 3 | PaznoxeHne BeKTOpa M0 TpeM HEKOMIUIaHAPHBIM BEKTOpaM 4 12
4 | IlpsmoyroJspHasi cUCTEMa KOOPJMHAT B MPOCTPAHCTBE 2 12
5 | CBs3b Mex/ly KOOpJMHATaMH BEKTOPOB U KOOPJAMHAT TOYEK 4 12
IIpakTHyecKkne 3aHATHS 6
1 | Apudmernyeckue neHicTBHS C BEKTOPAMHU 2
2 | Ilpocreiimue 3a1a4u B KOOpAUHATAX 2 2,3
3 | Yron mexay Bekropamu. CKaIsspHOE IPOU3BEICHHE BEKTOPOB. 2
Brruncnenue yriioB Mexay NpSMBIME U IIIOCKOCTSIMH
Tema 7.4. Copep:xanue yueO0HOro MaTepuaja 6
Tenan 1 | HuwmaOp 2 1,2
IIOBEPXHOCTH 2 | Konyc. YceuéHHbIi KoHyC 2 12
BpaleHus 3 | Cohepa. Ypasraenue chepsl. [Tnomans chepbr 2 1,2
IIpakTuyeckue 3aHATHSA 8
1 | Pemenne 3aga4 o Temsl «Tena BpameHus» 4
2 | Cdepa. YpaBrenue chepsl. [lmomans ceps 4 2,3
Tema 7.5. O6bembr | CopmepikaHue Y4eGHOr0 MaTepuajia 8
Te 1 | O6beM IpAMOYTOIBFHOTO HapaIICICIHIICAA U TTPHU3MBI 2 1,2
2 | O0beM mUIMHIpA 2 1,2
3 | O6beM mIpamMuIBI 2 1,2
4 | O6bpeM KOHYyCa 2 1,2
IIpakTuyeckue 3aHATHSA 6
1 | Berunucnenne o0GbeMOB TEJ ¢ TOMOUIBIO HHTETpasIa 2
2 | OObeM HaKIOHHOHW IPU3MBI 2 2,3
3 | OO6BbeM mapoBOTo CETMEHTa, IAapOBOTO CIIOS, CEKTOPa 2

BCETO

234
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2.4 Coaepxxanue pa3aesoB y4eOHOW TUCHUIINHbBI

2.4.1 3aHaTHusa TEKIIMOHHOTO THUIIA

Ne

HaumenoBanue
pa3nena

Copep:xaHue pa3aesia

®opma
TeKYILero
KOHTPOJIs

Pasznen. AJITEBPA

BBenenne. MaremaTka B HayKe, TEXHUKE, SKOHOMUKE,
NHQOPMANMOHHBIX  TEXHOJNOTHSIX M IPAKTUYECKOH
JesarenbHOCTH. llenu W 3a1auM M3y4eHHS MaTeMaTHKH
npu ocBoenun mnpodeccuit CIIO u crnenuanbHOCTEN
CIIO.

Ilensle ¥ panuoHanpHble 4Yucia. JleHCTBUTECIBHBIE
yHcia.

Kophu, crenenn u norapudmbl. KopHu HaTypanbHOH
CTETIEHM U3 4Wcla W uxX cBodcTBa. CremeHnm ¢
palMOHAIBHBIMH TOKA3aTENsIMU, UX CBOMcTBa. CTeneHH
C  JAeHCTBUTENBbHBIMH  TOKazaTexsiMu.  Jlorapudm.
Jlorapudm  umcnma.  OcHOBHOe  yorapudmMuueckoe
TOX/ECTBO. JleCATHUHBIC W HATYypaJbHBIE JOTApU(MBIL.
[IpaBuna nmeficteuii ¢ morapupmamu. [lepexon Kk HOBOMY
OCHOBAaHHUIO.

IIpeobpa3oBanue anredpanyecKux BBIpa)KEHHH.
[Ipeobpa3oBaHue  palMOHANBHBIX, HpPPaAlMOHAIBHBIX
CTENCHHBIX, MOKa3aTeJIbHBIX ¥  JIOTapUPMUUECKHX
BBIPAJKEHUI.

vy, P, T

Paszgen. OCHOBBI
TPUTOHOMETPUU

OcHoBHBIC TTOHATHA. PannanHasg mepa yria.
BpamarensHoe nBmxenne. CHHyC, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA. DOPMYIIBI
npusegeHus. opMynsl croxkeHus. @opMyIIbl yIBOCHHUS.
[IpeobpazoBanus TPOCTEHIINX TPUTOHOMETPHUYECKUX
BeIpakeHuit [IpeoOpa3oBaHne CyMMEI
TPUTOHOMETPUUECKUX (DYHKIUI B IPOU3BENICHHE U
NpPOMU3BEEHHUS B CyMMy. TpHUroHOMETpHU4ecKne
ypaBHEHHUs U HepaBeHcTBa [Ipocreiiiine
TpUrOHOMETpUYecKue ypaBHeHus1. OOpaTHbIE
TPUTOHOMETpUYecKHe QYHKIUH. APKCHHYC,
APKKOCHHYC, apKTaHT€HC.

Pazpen. ©YHKINH,
X CBOUCTBA U
I'PAOUKU

Oynkiun. O61acTh  ONMpeAeieHuss U MHOXKECTBO
3Ha4YeHUH; Tpaduk (QYHKIUH, MOCTPOCHHE TPa(uKOB

GyHKIMHA,  33aJaHHBIX  paslMYHBIMH  cIloco0amu.
CaoiicTBa QyHKIHH.

MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OTPaHWYEHHOCTB, MIEPUOANIHOCTD. [TpomexyTkn
BO3pacTaHMs W yObIBaHWS, HAHOOJNbIIee W HauMEHBIIIEe
3HAYCHMS, TOYKH JKCTpEMyMa. I'pacduueckas
HHTEPIIpETALHSL. [pumepst (bYHKIIMOHAIBHBIX

3aBHCHMOCTEH B pealbHBIX IpoIeccaX W SBICHUSAX.
Apupmernueckue onepannu Hax ¢pyHKuuamu. CioxHas
¢yakumsa (kommosunms). lloHsATHE O HENpepBIBHOCTH
¢ynkun. O6parnsle Gyakunu. O0nacTb onpeaeIeHus u
obymacte 3HaueHWd oOpaTtHOW ¢QyHkumu. I'padux
obpatHoi  QyHkumu. CreneHHble, MOKa3aTeJbHBIE,
norapuMUYECKUe W TPUTOHOMETpUUYECKHE (DYHKINH.
O6patHble TPUTOHOMETPUYECKHE byHKIMH
Omnpenenennst (QyHKIMHA, HMX CcBOWcTBa M Trpaduku.
IIpeobpazoBanms rpadukoB. IlapamrensHBIA TMEpeHOC,
CHMMETpPHSl  OTHOCHTEJBHO  OCell  KOOpAMHAT |
CUMMETpHs  OTHOCHTEIPHO  Hadalma  KOOpAMHAT,
CHMMETpPHSI OTHOCHTENBHO NMPSAMOH y = X, PaCTSDKCHHE U
C)KaTue BI0JIb OCEH KOOPAHMHAT.
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Pazgen. HAUAJIA
MATEMATHUYECKOI'
O AHAJIM3A

[MocnenoBarensHocTn. CriocoObl 3a/laHusi M CBOMCTBA
YHUCJIOBBIX HocienoBaTesnbHocTel. [loHsTne o mpenene
MOCIIEI0BATENBHOCTH. CymiecTBoBaHNE npenena
MOHOTOHHOM  OIpaHHMYEHHON  IOCJIENOBATENBHOCTH.
CymMupoBaHHe mocienoBarenbHOCTel. beckoHedHO
yOBIBaroImas reoMeTpUIecKasl MPOTPECCHS M €€ CyMMa.
[IpomsBonnas. [lonarne o mpowsBomHOW (yHKIHH, €e
reOMETpUYECKHH W (QHU3NYECKUIl CMBICI. YpaBHEHHE
KacarenbHOH K rTpaduky ¢yHkuun. I[IpomsBoaHbie
CYMMEBI, pa3HOCTH, MIPOU3BEACHNUS, YJaCTHBIE.
[IpousBoiHBIE OCHOBHBIX JJIEMEHTApHBIX  (YHKIUH.
[IpumeHeHne NPOM3BOAHON K HCCIICAOBAHUIO (DYHKIUH 1
noctpoeHuto  rpadukoB. [IpousBogHele  0OpaTHOM
¢byHEKIMH W KoMmo3mnumu  GyHKmuu.  [Ipumeps
HCTIONB30BaHUSI  NPOU3BOJHOW O  HAXOXKICHHSA
HAWITy4llIero pelleHys B MPUKIAAHBIX 3ajadax. Bropas
NIPOM3BOMHASL, €€ TEOMETPHUYECKHH W (U3HMUECKHI
cmbicll.  HaxoxneHwe  ckopocTH I IIpoLecca,
3aaHHOTO (popMyION U rpadUKOM.

[epBooOpaznas " UHTETpa. [Mpumenenue
OTIpPEJIeJIEHHOTO MHTerpaja Uil HaxOXJIEHHs IUIOIIaau
KpuBonMHEHHON Tpanenuu. ®opmyna HeroToHa—
JleiiOnuua. [Ipumepsl npuMeHeHus1 HHTerpaia B Qusnke
U F€OMETPUH.

VY, KP

Paznen. YPABHEHU A
N HEPABEHCTBA

VYpaBHEHMsI U CHUCTEMBbl ypaBHEHMU. PanuoHanbHble,
HUppaLMOHAJIbHEIE, MOKa3aTeIbHbIC u
TPUTOHOMETPUUECKHE YpaBHEHHUS u CHUCTEMBI.
PaBHOCUIBHOCTE  ypaBHEHUH, HEPABEHCTB, CHCTEM.
OCHOBHBIE TIpHEMBI WX pelIeHus (pas3lIoXeHHe Ha
MHOXXHTEJH, BBEJICHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpadudeckuii Merom).  HepaBeHCTBa.
PaunonanbHble, HppalUOHANIBHBIE, IOKA3aTEIbHBIE U
TPUrOHOMETpUYecKHe HepaBeHCTBA. OCHOBHBIC MPUEMBI
uxX pemieHus. Merton wuHTepBaIOB. M3o0pakeHue Ha
KOOPJMHATHOW  IUIOCKOCTH  MHOXKECTBA  PEILICHUU
YpaBHEHUW U HEPABEHCTB C JBYMS NEPEMEHHBIMU U UX
CUCTEM.

Paznen.
KOMBUHATOPUKA,
CTATUCTUKA U
TEOPUS
BEPOSITHOCTEM

OneMeHTs! KOMOMHATOPUKH. OCHOBHBIE  MOHSATHA
KOMOMHATOpWKH.  3ajadyd  Ha  MOJCYET  YHCIa
pa3MeLIeHnl, MEepecTaHOBOK, coyeTaHud. Pemienue
3aja4 Ha mnepebop BapuaHToB. Popmyna OuHOMA
Herorona. CpoiicTBa OMHOMHUHAIBHBIX KOA()(OHUIIEHTOB.
Tpeyronpauk [lackans.

OneMeHTHI TEOPUH BEPOSITHOCTEM. CobpiTHeE,
BEPOSATHOCTh  COOBITHS, CIOKEHHE ¥ yMHOXKCHHE
BeposTHOCTeH. [loHATHE O HE3aBUCUMOCTH COOBITHH.
JuckperHas  ciydailHas ~ BEJMYMHA, 3aKOH €€

pacnpeneneHusl. Yucnossle XapaKTEPUCTUKHU
JUCKPETHOH cilydaiiHON BenuuuHbl. [loHsiTHE O 3aKOHE
OOJIBIIMX  YHCEI. ONIEeMEHTHI MaTeMaTU4eCKOi

cratuctiuk. IlpencraBneHne  gaHHBIX  (TaOiMIBI,
JuarpaMmsbl, Tpaduku), TeHepalbHas COBOKYIHOCTb,
BBIOOpKa, cpepHee apupmeTndeckoe, meauana. [lonstrne
0 3aJadyax MaTeMaTU4eCKOll cTaTHCTUKU. Pemenue
MPAKTUYECKUX 33ad C NPUMEHEHHEM BEPOSTHOCTHBIX
METOJIOB.

Y,P, T

Paznen. TEOMETPIA

Ilpsamble W TJIOCKOCTHM B TpOCTpaHCTBE. B3amMmHoe
pacroyio’KeHne  JIByX MpPSIMBIX B IPOCTPAHCTBE.
ITapannenbHOCTD pSIMOU u IIJIOCKOCTH.
ITapannensHocTh 1IOCKOCTEH. [lepneHauKyISpHOCTH
npsAMOM W TJIOCKOCTH. [lepneHaukynsip W HaKJIOHHAs.
VYron Mexay npsMOi U MIOCKOCThIO. JIByrpaHHbIN yroJ.
Yron Mexay miockocTsiMu. [leprneHanKyIspHOCTh ABYX

VY, P, KP
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IIOCKOCTEI. I'eomerpuueckue npeoOpa3oBaHus
NPOCTPAHCTBA: TApAJUICNIbHBIA NEPEeHOC, CHMMETPHS

OTHOCHTEIILHO TUIOCKOCTH. [MapannensHoe
npoekTupoBanue. Ilnomans OpTOroHanNbHON MPOEKLHUH.
Uzobpaxenne MIPOCTPAHCTBEHHBIX turyp.
MHororpaHHuKu

Bepmmnsl, pebpa, Tpann MHOTOTpaHHUKa. PasBepTka.
MHororpaHsele  yribl. BbINykible MHOTOTPaHHUKH.
Teopema Oiinepa. Ilpusma. Ilpsamas u HakIoOHHas
npusma. IlpaBunbHas mpusma. [lapamnenenumnen. Kyo.
Ilupamuna. IlpaBunbHas  nupamuza.  YcedeHHas
mupamuaa.  Terpasap. Cummerpun B Kybe, B
napajienenunene, B npusme u nupamune. CeueHus
KyOa, mpu3Mbl ® nmpaMmunael. IIpeacraBneHme o
MPaBWIBHBIX ~ MHOTOTpPaHHUKaxX  (TeTpa’ape, Kyoe,
OKTa’/pe, JOAEKadApe U UKOCadpe).

Tena u moBepxHocTH BpamieHus. LlunuHAp M KOHYC.
VYceuennsrit konyc. OcHOBaHHE, BBICOTa, OOKOBas
MIOBEPXHOCTh,  OOpasyromasi, pasBepTka. OceBble
CeUeHMsI U CeueHMs, NapaijensHsle ocHoBaHuto. [ap u
chepa, ux ceuenus. KacarenbHas IockocTh K cdepe.
Wsmepenus B reomerpun. OO0bEM U €ro H3MEpEHHE.
WnrerpanbHas ¢opmyina obbema. Dopmysbl oObeMa
Ky0a, MpPSIMOYroJbHOTO MNapaUlelenuneaa, MIPU3MBI,
munueapa. Popmynsl o0beMa NHpaMHIBl U KOHYca.
DopMyIIel IIOMIAIN NOBEPXHOCTEN LMIUHIPA U KOHYCA.
®opmynel 00peMa mapa U miomana chepsl. [logodue
ten. OTHOIICHUS IUIOHIaNei MOBEpXHOCTEH M 0OBEMOB
TOJJOOHBIX Tel. Koopannatsl u BEKTOPBIL.
[IpsmoyronbHast (nexkapToBa) CHCTEMa KOOpAHMHAT B
npoctpancTBe. DopMylia pacCTOSIHHA MEXAy IBYMS
TOYKaMH. YpaBHEHUS CGepbl, MIOCKOCTH U MPSIMOIl.
Bekropel. Mopayns BekTopa. PaBeHCTBO BEKTOpOB.
CrnoxeHne BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
PasnokeHne BEKTOpa MO HANpaBICHUSM. YTOI MEXIy
IByMs BekTopamMu. lIpoexkmms BekTopa Ha  OCb.
Koopaunater BekTtopa. CkamsgpHoe TNpOU3BEJICHHE
BeKTOpOB. lcrnonb3oBaHne KOOPAMHAT U BEKTOPOB IpPH
pelIeHNH MaTeMaTHYECKUX U MIPUKJIAJHBIX 3a/1a4.

2.4.2 TlpakTHyeCcKue 3aHATHS

Ne HaumenoBanue HaumeHoBaHHe MPpaKTHYeCKUX padoT ®opma
pazaena TeKyLIero
KOHTPOJIS
1 Pazgen. AJITEGPA CreneHb ¢ pallMOHAJIBLHBIM U AEUCTBUTENbHBIM 1P, ¥y
roKazarejaemM
CBoiicTBa CTEIIEHH C PAIlMOHAIBHBIM U JIEHCTBUTEIEHBIM
ITOKA3aTeJIeM.
2 Paznen. OCHOBBI CuHyC, KOCUHYC U TAaHTE€HC JBOWHOTO yTJa. P, ¥
TPUTOHOMETPUUN ITonoBuHHOTO yria.
®dopmynsl puBeaeHns. CymMmma U pa3HOCTh CHHYCOB.
CymMa 1 pa3HOCTh KOCHHYCOB.
Pelienue TpUroHOMETpUYECKUX YPaBHEHUM.
3 Paznen. ©YHKI NN, HppaumoHnansHble ypaBHEHHUS. [P, vy

UX CBOUCTBA U
TPA®UKU

[oka3zaTenbHblc ypaBHeHHs [loka3aTenbHbIC
HEPaBEHCTBA.

Jlorapudmuyeckue ypaBHCHUS.
Jlorapudmuyeckrie HepaBEHCTBA.

Pemenue 3anau mo teme «TpuroHoMerpudecKue
hyHKITINY.
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Pazgen. HAUAJIA
MATEMATHYECKO-
'O AHAJIM3A

Brruncienust wieHoB nocnenoBaresnsHocTH. [Ipenen
MIOCJIEI0BATENLHOCTH.

[pasuna quddepernnpoBanms. [IponsBomHbIE
HEKOTOPBIX 3IEMEHTAPHBIX (YHKIHHA.

Bospacranue u yobBaHue QyHKINH.

Pewenue 3anau no teme «IIpumeHeHne npou3BOJHON K
HCCIIEIOBAHHIO (QYHKIHI.

[TpaBusia Hax0X/I€HHs TIEPBOOOPA3HOM (QYHKITHH.

TP, ¥

Pazgen. YPABHEHUS
1 HEPABEHCTBA

IIpeobpazoBanue ypaBHeHU. OCHOBHBIE PUEMBI
pelieHus ypaBHEHHH.

Pemenne cuctem ypaBHEHMIA.

Merox UHTEpPBAIIOB.

M3o0paxkeHue Ha KOOPAUHATHON TNIOCKOCTH MHOYKECTBA
pelieHnii ypaBHEHUH 1 HEPABEHCTB C JBYMS
NIEPEMEHHBIMU U UX CHCTEM.

P, Yy

Pasznen.
KOMBUHATOPHKA,
CTATUCTUKA 1
TEOPUSI
BEPOSITHOCTEN

[TpaBuna komOuHaTOpUKH. Pemenne KoOMOMHATOPHBIX
3a1a4.

Pa3smenienus, coueTanus U NEPeCTaHOBKH.
Knaccudeckoe onpeneneHne BEpOSITHOCTH, CBOMCTBA
BEPOSITHOCTEMN

TeopeMa o cymme BeposiTHOCTEH. Boruncnenue
BeposiTHOCTel. IIpuknannsle 3anauu.
[IpencraBpneHue 4UCIOBBIX JaHHBIX. [IpuKiagHbIe
3aJa4H.

P, ¥

Paznen. TEOMETPUA

[TapannensHsle npsMbIe B TpocTpaHcTBe. [lapaniensHble
ITIOCKOCTH.

[TapannensHble NpsMBIE, IEPIEHAUKYIIPHBIE K
IJIOCKOCTH. [[ByrpaHHbId yroJ.

[Tomans MOBEPXHOCTH TTPU3MBL.

Pewenue 3anay no teme «Ilpusma. [lupamunar.
CumMmeTpus B IPOCTPAHCTBE.

ApudmeTnueckue qeicTBUS C BEKTOpaMHU.
[pocteiimue 3axa9u B KOOPAUHATAX.

VYron mexay Bektopamu. CKansgpHOe IPOU3BeICHNIE
BEKTOPOB. BEIUHCICHNE YTIIOB MEXIY MPSIMBIMU U
TUTOCKOCTSIMH.

Pemenue 3anau no Teme «Tena BpareHus .

Cdepa. Ypasuenue chepsl. [Lnomians cheps
Berluncienue 00beMOB TeJ ¢ TOMOIbIO HHTETpajia.
O0BeM HaKJIOHHOU TIPU3MBI

O0BeM mapoBOTroO CErMEHTa, IAPOBOTO CJI0s, CEKTOpa.

TP, Y

2.4.3 JIaGopaTopHBbI€ 3aHSTUS
He npenycmorpensr
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlns peanm3anid  KOMIIETEHTHOCTHOTO TMOAXO0JIa IPEAyCMATPUBACTCS WCIOIH30BAaHUE B
y4eOHOM TIPOIleCCe aKTUBHBIX M HWHTCPAKTHBHBIX (OPM TPOBEACHHS ayIUTOPHBIX U
BHEAYIMTOPHBIX 3aHITUN C 1ENbI0 ()OPMUPOBAHUS U Pa3BUTUS MPO(PECCHOHATBLHBIX HABHIKOB
oOyJaronuxcs.

B mpomecce mnpenonaBaHus TPUMEHSIOTCS 00pa3oBaTelbHBIE TEXHOJOTUU Pa3BUTHUS
KPUTHYECKOrO MbIIUICHHS. O0sS3aTeIbHBl KOMITBIOTEPHBIC J1a0OPATOPHBIC NPAKTUKYMBI I10
paszenaM AUCIUILTUHBL

B yueOHOM mporecce Hapsay ¢ TPaIUIMOHHBIMH OOpa30BaTCIIBHBIMH TEXHOJOTHUSIMHU
UCTIONIB3YIOTCS KOMITBIOTEPHOE TECTUPOBAHUE, TEMATHUYECKHE MPE3CHTAINH, WHTEPAKTHUBHBIC
TEXHOJIOTHH.

3.1.00pa3oBaTenbHble TEXHOJIOTHH MPU MPOBEACHUN JCKIUI

Buabl npuMeHsieMbIx 00pa3oBaTeIbHBIX
HN3yuyaemble pa3ieanl (TeMbl) AUCHUMIIIMHBI . KoJ-Bo yacoB
TeXHOJIOT Hii
Pazgen 1. AJITEBPA TexHOJIOTHS Pa3BUBAIOIIETO O0YUCHUS 8 (2%)
Pasznen 2. OCHOBBI TPUT'OHOMETPUUN [Ipobnemuoe oOyueHmE 16 (4%)
Paznen 3. ®YHKIIVU X CBOWCTBA U TexHOIOTHS Pa3BUBAIOIIETO O0YUCHHS 18 (10%)
'PA®UKU
Paznen 4. HAUAJIA TexHOIOTHS Pa3BUBAIOIIETO O0YUCHUS 18 (8%)
MATEMATUYECKOI'O AHAJIM3A
Pazgen 5. YPABHEHUS U TexHOIOTHS Pa3BUBAIOIIETO O0YUCHUS 14 (4%)
HEPABEHCTBA
Pazmen 6. KOMBUHATOPUKA, [Ipobnemuoe 0OyueHMe
CTATUCTHKA U TEOPYSL 14 (8*)
BEPOSTHOCTEU
Pasnen 7. TEOMETPUSI TexXHONOTHS Pa3BUBAIOIIETO O0YUCHUS 46 (20%)
Bcero 134 (56%*)
3.2.006pa3oBaTebHbIC TEXHOJIOTUH MPU TPOBEICHUH MPAKTHUECKUX 3aHATUN
Buabl npuMeHsieMbIX 00pa3oBaTeJbHbBIX
H3yuaemble pa3aensbl (TeMbl) THCHUIIMHBI | TEXHOJOTH KoJji-Bo yacoB
Paznmen 1. AJITEBPA TexHoMOTHA PabOTHI B MAJIBIX TPYIIIAX 6 (2%)
Paznen 2. OCHOBbBI TPUTTOHOMETPUUN TexHosorus npodIeMHOTO 00yUeHHUS 12 (2%)
Pazzen 3. ®YHKIIUM UX CBOMCTBA 1 TexHosorus paboThl B MaJIbIX TPYyIIIIax 16 (6%)
I'PAOUKU
Paznen 4. HAYAJIA TexHosorus paboThl B MaJIbIX TPYyIIIax 16 (4%)
MATEMATHUYECKOI'O AHAJIM3A
Pazngen 5. YPABHEHUA 1 TexHoMOTHA PabOTHI B MAJIBIX TPYIIIaX 10 (4%)
HEPABEHCTBA
Pazmen 6. KOMBUHATOPUHKA, TexHomorus mpobIeMHOTO 00yIeHUS
CTATUCTUKA U TEOPUS 10 (6%*)
BEPOSITHOCTEN
Paznmen 7. TEOMETPUA TexHomorus mpobIeMHOTO 00yIeHUs 30 (14%)
Bcero 100 (38%*)
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4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JUCHHUILJIMHBI

4.1 MatepuajibHO-TEXHHYECKas 0a3a, He00X0AUMAas Il OCYIIeCTBJIEHHUs
00pa3oBaTeJILHOIO NMpolecca no JUCUUILIHHE

Peanu3zanus yueOHON nuciumuinHbl Marematuka: anredpa, Hauana MaTeMaTHYeCKOTo aHAIN3a,
reoMeTpusi TpedyeT Hamu4usi y4eOHOTo KaOMHEeTa /ISl IPOBEJCHUS TEOPETUICCKUX U
NPaKTUYCCKUX 3aHIATUH.

Peanu3anus yueOHON NUCIUIIIMHBI KaK MPABUIIO OCYIIECTBISIETCS B CIICIIHATILHO
obopynoBannoM kabunere MATEMATHKMU, koTopslii BKITFOYAET B ceOs:
MYJIBTUMEANAPOCKTOP

JKpaH,

KOMIIBIOTED,

Jocka yueOHas,

yueOHast MmeOeb.

Y4eOHO-MeToInYecKoe obecreueHue:

Pabouas yuebnas nmporpamma

Y4eOHUKH

Metoauueckue pa3paboTKU K 3aHITUIM
JrnakTHuecKui pa3IaToyHblid MaTepHrall
Kaprouku-3ananus, TeCTOBbIE 3aaHUS
JleMoHCTpalMoOHHBIE MaTepUaibl (MyJIbTUMEIUWHBIE IPE3EHTALIUH, BUIEO(PUIbMBI)
KommuiekT yueOHO-HarIIHbIX TOCOOUIA 10 MaTeMaTHKe
KomMruiekT uepTexxHbIX pruOOpOB

KoMiuiekT mopTpeToB MareMaTukoB

KoMmiekT 31eKTpoHHBIX mocoOuit

Tabmu1rel Mo MaTeMaTHKe

4.2 IlepeueHb HEOOXOAMMOIO IPOIPAMMHOT0 0OECTIEUEHUS

1. 7-zip (muuensus 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 (nuien3us -
https://freecommander.com/ru/%d0%bb%d0%hb8%d1%86%d0%b5%d0%bd%d0%hb7%d0%hb8%
d1%8f/)

6. Google Chrome (numiensus - https://www.google.ru/chrome/browser/privacy/eula_text.ntml)
7. Libre Office (B cB0O0IHOM J0CTYIIE)

8. Mozilla Firefox (mumensust - https://www.mozilla.org/en-US/MPL/2.0/)
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5. HIEPEYEHb OCHOBHOM 1 g[OHOJIHI/ITE.JII)HOFI YUYEBHOU
JIUTEPATYPBI, HEOBXOJIUMOM JJ1s1 OCBOEHUS TUCLUIIINHBI

5.1 OcHoBHasi JuTEpaTypa

1. bammakos, M.U., Marematuka : yueOnuk / M.U. bammakoB. — Mocksa :
KuoPyc, 2021. — 394 c. — ISBN 978-5-406-08166-2. —
URL :https://book.ru/book/939220 . — TexkcT : anekTpoHHbIH. To *Ke:

2. bammakos, M. U. Maremarnka : y4eOHUK JUIsl HUCIIOJIB30BaHUS B ydeOHOM
npoiiecce oOpazoBarenbHbix  yupexxaenuit CIIO nHa 06a3e OCHOBHOro 00IIEro
o0pa3zoBaHus C MOJy4YeHHEM cpefaHero oOmiero obpazoanus / M. U. bammakos. - 7-¢
u3a., crep. - MockBa : Axamemms, 2020. - 253 c¢. : wun. - (IIpodeccronanbHoe
obpazoBanue. OOmeoOpazoBaTeabHbie AUCIUTIINHEI). - ISBN 978-5-4468-9242-6 : 720
p. 76 k. - Tekct : HenocpencTBeHHblil. boromonos, H. B. MatemaTtuka : y4eOHUK A
cpeanero npodeccuonanbHoro odpazosanusi / H. B. boromonos, I1. . Camoiinenko. —
5-¢ m3x., mepepab. u mom. — Mocksa : M3zmarensctBo IOpaiit, 2022. — 401 c. —

(ITpoeccnonansHoe  obOpazoBanme). — ISBN 978-5-534-07878-7. —  Texkct
anekTpoHHbld  //  OOpa3oBarenbHass mnatpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489612

3. Maremaruka: anreOpa W Hayaja MaTEeMaTHUYECKOTO aHallu3a, TEeOMETpPHs.
AnreOpa W Hauajna MareMmatuyeckoro anamuza. 10-11 xmacesl : yueOHUK Aus
oOureo0pa3oBaTeNbHBIX OpraHu3anuii : 0a3oBbld W yriyOneHHeld ypoBHu / II. A.
AmumoB, FO. M. Komsarun, M. B. TkaueBa u jap. - 5-¢ wu3a. - Mocksa
[Ipoceemenue,2017, 2018.- Tekcr : HEMOCPEACTBEHHBIN.

4. [Totockyes, E. B. Martemaruka: anrebpa v Havajla MaTeMaTHYECKOro aHaJIN3a,

reomerpus. ['eometpus. 11 knacc. Yrmybnenusiii yposens : yueOnuk / E. B. Ilorockyes,
JI. . 3panmu. - 4-¢ wm3a., crep. - MockBa : [lpoda, 2018. - 384 c. — Tekcr:
HETOCPEICTBEHHBIN

S. [Totockyes, E. B. Martemaruka: anrebpa v Havajla MaTeMaTHYECKOro aHaJIN3a,
reomerpus. ['eomerpus. 11 knacc. YrnyOnennsiit ypoBeHs : 3agaynuk / E. B. [lotockyes,
JI. . 3panmu. - 4-e usa., crep. - MockBa : [lpoda, 2018. - 236 c. — Tekcrt:
HETIOCPEICTBEHHBIN

6. [Torockyes, E. B. Matemaruka: anrebpa W Hayajlla MaTeMaTHYECKOTO aHAJIN3a,
reomeTpus. ['eomerpust. 10 knace. Yray6nennsiil ypoBens : 3aaaunuk / E. B. Ilorockyes,
JI. . 3Banmu. - 6-¢ u3a., crep. - MockBa : [lpoda, 2018. - 256 c¢. — Tekcr:
HETIOCPEICTBEHHBIN

7. [Torockyes, E. B. Matemaruka: anrebpa n Hayaja MaTeMaTHYeCKOTO aHaJIH3a,
reomeTpus. ['eometpus. 10 kmacc. Yrinyosennsiid ypoBeHs : yueOnuk / E. B. Tlotockyes,
JI. . 3Banuu. - 6-¢ w3m., crep. - MockBa : [lpoda, 2018. - 223 c. - Tekcr :
HETIOCPEICTBEHHBIN
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5.2 JlonoJIHUTeJIbHAS JIUTEpaTypa

1. baBpun, W.WM. MaremaTuka: y4yeOHMK U TPAKTUKYM JJs  CPEIHEro
npodeccrnoHanbHOro obOpazoBanusi / . U. baBpun. — 2-e wu3nm., mepepab. u morm. —
Mockpa :  WMzmarenbctBOo  HOpaiir, 2022.— 616c.—  (IIpodeccronanbHoe
obpazoBanmue). —  ISBN 978-5-534-15118-3. — Tekctr : oJeKTpoHHBIN  //
Oo6pa3zoBatenbHas maTdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/490174

2. bapun, W.M. Marematuka: Yy4eOHMK W TPAKTHKyM JUISI CPEIHETO
npodeccuoHanpHoro odbpazoanus / W. . baBpun. — 2-e wusn., mepepab. m oI —
MockBa :  UznmarensctBo  FOpaiir, 2022.— 616c.—  (IIpodeccuonanpHoe
obpazoBanmue). —  ISBN 978-5-534-15118-3. —  Tekcr : SnIeKTpoHHBIH  //
Oo6pa3zoBatenbHas mwaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490174

3. baspun, M. 1. Maremartuka. 5—11 kiaccel: KpaTKUH CIPaBOYHUK IIKOJIbHUKA :

crpaBouynuk / U. U. baBpun. — Mocksa : ®uzmatiut, 2017. — 180 c. : w1 — Pexum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=485171.
— ISBN 978-5-9221-1744-9. — TekcT : 2JIeKTPOHHBIN

4. Bboromonos, H. B. Maremaruka. 3agaun ¢ pemenusamu B 2 4. Yacte 1 : yueOHOe
nocobue as cpeanero mnpodeccrnoHabHOro obOpaszosanus / H. B. boromomo. — 2-¢
u3n., wucnp. u gon. — MockBa: HMzmarensctBo FOpaiir, 2022. — 439c. —
(ITpopeccmonanpHoe  oOpazoBanue). —  ISBN 978-5-534-09108-3. —  Tekcr
anekTpoHHbld  // OOpa3oBarenbHas miatpopma FOpait [caiit]. — URL:
https://urait.ru/bcode/490794 (nara obpaienus: 19.01.2022).

d. boromornos, H. B. Maremaruka. 3agaun ¢ pemenusmu B 2 4. YacTs 2 : yueOHOe
nocobue ansa cpenHero mpodeccuonanpbHoro obpaszomanus / H. B. boromonos. — 2-e
u3l., wuchnp. u jgon.— MockBa: MW3marensctBo IOpaiir, 2022. — 320 c. —
(ITpodeccuonanvuoe  obpazoBanme). —  ISBN 978-5-534-09135-9. —  Tekcr
aekTpoHHBI  //  OOpa3oBatenbHas 1uargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/490795 (nara obpamenus: 19.01.2022).

6. Breicimass  maremartuka :  y4eOHMK W MPAKTUKYM I CPEIHEro

npodeccuonanbHoro obpazoanusi / M. b. Xpunynosa [u ap.] ; mox obmiel penakuuen
M. b. Xpunynosoii, W. U. I{piranok. — Mocksa : HW3parensctBo Opaiit, 2022. —
472 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr :

anekTpoHHbld  //  OOpasoBarenbHas minatgopma FOpait [caitir]. —  URL:
https://urait.ru/bcode/491581

7. HNanasH, A. A. Marematuka : yueonnk / A.A. JlanasH. — 3-e u3/., UCIp. U JIOIL.
— MockBa : HMH®PA-M, 2021. — 544 c¢. — (Cpennee mnpodeccHoHaIbHOE
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekctr : osmekrponHsid. - URL:
https://znanium.com/catalog/product/1214598 . — Pesxum g0CTyIA: IO MOMUCKE.

8. HNanasH, A. A. COopHEK 3a/1a4 110 MaTeMaTuke: Y4ueOHoe mocooue/danasu A. A.,

3-¢ m3a. - MockBa : ®opym, UHOPA-M Wzparensckuit [Jom, 2018. - 352 c.: -
(ITpoeccuonansroe oOpazosanue). - ISBN 978-5-91134-803-8. - Tekcr : 3€KTPOHHBIN.
- URL.: https://znanium.com/catalog/product/970454— Pexxum gocTyma: 1Mo moAmnucKe.

9. Breicimass  maremaruka :  y4eOHMK W MPAKTHUKYM IS CPEIHEro
npodeccuoHanbHOro obpazoBanusi / M. b. Xpumnyrosa [u ap.] ; mox obOmell penakmnuen
M. b. XpunynoBoi, W. N. [Ipiranok. — MockBa : HM3narensctBo FOpaiit, 2022. —
472 c. — (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-01497-6. — Tekcr
auiekTpoHHBI  //  OOpa3oBatenbHas 1uiarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/491581
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10. Hopodeesa, A. B. Maremaruka : yueOHHUK ISl CpelHEro mpo(ecCrOHaTBLHOTO
obpazoBanusi/ A. B. JlopopeeBa. — 3-e¢ wm3a., mnepepadb. u gom. — Mocksa :
WznarensctBo FOpaiit, 2020. — 400 c. — (IIpodeccuonanbHoe 00pa3oBaHHE). —
ISBN 978-5-534-03697-8. — Texkct : snexkrponnbsiii // OOpa3oBarenbHas tuiatgopma
FOpaiit [caiit]. — URL.: https://urait.ru/bcode/449047

11. HlopodeeBa, A.B. Marematuka. COOpHHK 3adad: Y4eOHO-IPAKTHIECKOE
nocobue i cpemaHero mpodeccuoHanbHOro obpaszoBanus / A. B. lopodeeBa. — 2-¢
u3na. — Mocksa : UMspatensctBo IOpaiit, 2020. — 176 c.— (IIpodeccronanbHoe
obpazoBanmue). —  ISBN 978-5-534-08796-3. — Tekctr : oneKTpoHHBIH  //
Oo6pa3zoBatenbHas maTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/449051

12. Maremaruka : y4eOHHUK JUIs CpeaHero mnpodeccnoHaabHOro oOpa3oBaHus /
O. B. TarapuukoB [u ap.] ; mox ob6meit penakmmeit O. B. TarapuukoBa. — Mockaa :
WznarensctBo FOpaiit, 2022. — 450 c. — (IIpodeccuonanbHoe o0pa3oBaHHE). —
ISBN 978-5-9916-6372-4. — Texkct : snexktpoHHbIl // OOpa3oBarenbHas Iuiatgopma
[Opaiir [caiit]. — URL: https://urait.ru/bcode/490214

13. Maremaruka. [IpakTuKyMm : yaeOHoe nocodue TUTS CpEIHETO
npodeccuoHanbHOro obpazoBanusi / O. B. TarapuukoB [u ap.] ; moa obiiei penaxiuen
O. B. TarapuukoBa. — MockBa : M3marensctBo  FOpaiit, 2022. — 285c. —
(ITpopeccmonanpHoe  oOpazoBanue). —  ISBN 978-5-534-03146-1. —  Tekct
ekTpoHHBIH //  OOpa3oBatenbHas 1uiargopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/490215

14. [TaBmrouenko, lO. B. MaremaTnka : y4eOHUK ¥ TPAKTHKYM I CPEAHETO

npodeccuonanbHoro obpazosanusi/ 0. B. [laBmrouenko, H. III. Xaccan ; mon oOmei
penakuueit FO. B. [laBmtouenko. — 4-e uz ., nepepad. u non. — Mocksa : U3gaTenbcTBO
FOpaiir, 2022. — 238 c. — (IIpodeccuonanbroe obpazoanue). — ISBN 978-5-534-

01261-3. — Tekcr : snexTpoHHbIN // ObpazoBarensHas miatdopma HOpait [caliT]. —
URL: https://urait.ru/bcode/489875

15. Cenpix, W.}). Marematuka: y4eOHUK W TIPAKTUKyM JUISI CPEIHETO
npodecCruoHaIbHOTO oOpa3zoBaHus / . 1O. Cenpix, 1O. b. I'peGenninkos,
A. 1O. IlleBeneB. —  MockBa :  M3marensctBo  IOpaiit, 2022. — 443 c.—
(ITpodeccuonanvuoe  obpazoBanue). — ISBN 978-5-9916-5914-7. —  Tekcr
anekTpoHHbld  //  OOpazoBarenbHass mnatgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/490012

5.3 Ilepuoguyeckue U3IaHUA

1. I'eomerpus u rpaguka. - URL:
https://znanium.com/catalog/magazines/issues?ref=9830c955-1df0-11e4-b05e-
00237dd2fde2

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

3. Maremartuka B IIKOJIE. -
URL:https://dlib.eastview.com/browse/publication/92111/udb/12
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5.4 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX JIJI5l OCBOECHHS THCIHUTLTHHBI

1. 9BbC «YHUBEPCUTETCKAS oubnmoreka ONLINE: CauT. —
URL:http://biblioclub.ru

2. OBC Usznarenscta «Jlaub»: caiit. — URL:http://e.lanbook.com

3. OBC «IOpaiiry»: caiit. “URL:https://urait.ru/
4
5
6
7

OBC «BOOK.ruy: caiit. — URL: https://www.book.ru
OBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com
Baser nanasix koMnauuu «ct Beroy: caiit . —URL: http://dlib.eastview.com

. Hayunass  snektponnas  Oubnuoreka  «elLabrary.ru»: caiir. —  URL:
http://elibrary.ru/

8. OnektpoHHas OubOnuorteka "W3natenbckoro noma "I'pebennukos". - URL:
http://www.grebennikon.ru/

9. Yuusepcurerckas uandopmarmonnas cuctrema POCCHUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlektopuym TB" - Buzeonekuuu Benymux JjektopoB Poccun. - URL:
http://www.lektorium.tv/

11. ba3za y4eOHBIX MMIaHOB, Y4eOHO-METOIWYECKHX KOMIUICKCOB, ITyOJIMKAIMK U

xoH(pepenmit KyoI'y. - URL: http://docspace.kubsu.ru/
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6. METOIUUYECKHE YKA3AHUSI OBYYAIOIMMCS IO OCBOEHHUIO
JTUCHMILTAHBI

JucuumiyHa HauesneHa Ha  (GOpMHpOBaHHE OOLIEYy4eOHBIX KOMIETEHLMH, TAKUX  Kak
CHOCOOHOCTh AEMOHCTpALUU OOIICHAayYHBIX 0a30BBIX 3HAHUH €CTECTBEHHBIX HAYK, MATEMaTHKH,
IOHUMaHHME OCHOBHBIX (PaKTOB, KOHLIECIILU, IPUHIUIIOB U TEOPHIl.

OOydeHue CTy/IeHTOB OCYIIECTBIISECTCS 0 TPAAUIIMOHHON TEXHOJIOTHH (JIEKIIUHU, TTIPAKTUKH) C
BKJIIOYEHHEM MHHOBALIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3peHHUS HCMOJb3YEMbIX METOJOB JIEKIIUH IOAPA3ACISIOTCS CIEAYIOUMM 00pa3oM:
MH(POPMALIMOHHO-00BACHUTENbHAS JIEKIIUS, [TOBECTBOBATeNbHAs, JEKIMs-Oecena, MpodaeMHas
JCKIHS U T. 1.

YcTHOE U310KEeHHEe yueOHOro MaTepuaia Ha JEKIHH J0JDKHO KOHCIEeKTUpoBaThes. CiaymiaTh
JCKIMIO HY)KHO YMETh — IOJAJEPKHUBATh CBOE BHHUMAHHWE, MOHATh M 3alIOMHUTH YCIBIIIAHHOE,
yJIOBUTH May3bl. B mporecce U310kKeHUs MpernoiaBaTeaeM JIEKIUU CTYAEHT JO0JDKEH BBIACHUTH
BCE HETOHSTHBIC BOMPOCHL. 3alMCHIBATH COJACP)KAaHUE JIEKIUU HYXHO 00s3aTeIbHO — 3aIllUCH
IIOMOTAIOT  MOJAJIEPKMBATh BHUMAaHME, CIIOCOOCTBYIOT IMOHMMAHUIO M 3allOMHHAHUIO
YCIIBIIIAHHOTO, TPUBOINT 3HAHUE B CHCTEMY, CIIy>KaT OMOPOM Ui Iepexoaa K 0osee riry0oKkomy
CaMOCTOSITEIFHOMY M3YYEHHUIO TIPEAMETA.

Meroanyeckne peKOMEHIAIUH 10 KOHCIIEKTUPOBAHUIO JIEKLIUI:

— 3alKCh JOJDKHA ObITh CUCTEMHOM, NMpeAcCTaBisATh COOOM COKpall€HHBbIA BapHaHT JIEKLUU
npenojasaresns. HeoOxoaumo ciaymare, 06lyMbIBaTh U 3alIUCHIBATh OJHOBPEMEHHO;

— 3aMKCh BEAETCS OYCHb OBICTPO, YETKO, IO BOZMOKHOCTH KOPOTKUMH BBIPKECHUSIMH;

— He MpeKpalias ciaylarh MpernojiaBaTelis, Hy>KHO 3alIUChIBaTh TO, YTO HEOOXOAUMO YCBOUTb.
Henb3s 3anmcbIBaTh cpasy ke BBICKa3aHHYIO MBICITb TIPEoIaBaTes, CIeyeT e€ MOHTh U TOCIIe
ATOr0 KpaTKO 3alicaTh CBOMMU CJIIOBaMM WJIM CJIOBaMU Mpenojasareis. BaxkHo, 4ToObl B Heil He
OBLJI MOTEPSIH OCHOBHOM CMBICII CKa3aHHOTO;

—MMEHa, J1aThl, Ha3BaHHUs, BBIBOJIbI, OTIPEJICJIEHUS 3aIHChIBAIOTCS TOYHO;

—creayeT oOpaTUTh BHUMaHHE Ha OQOpPMIICHHE 3amiCH JIEKIWHU. [l KakIoro mpeaMera
3aBoAMTCS oOmiast Terpaab. OTIMYHBIM OT OCTIBHOTO I[BETa CIEAYeT BBIACNATH OT/EIbHbIE
MBICIIH ¥ 3ar0JIOBKH, COKPAaIlaTh OTAEIBHBIC CIIOBA W TPENJIOKECHHUS, UCIOIH30BATh YCIOBHBIE
3HaKM, OYKBBI JIAaTUHCKOIO UM Tpeueckoro aia(aBUTOB, a TakKe HEKOTOpble MpPUEMBI
CTEHOTPa(QUUECKOTO COKpAIIEHHS CIIOB.

[TpakTyeckue 3aHATH 10 JUCHUITIMHE «MaTeMaTHKay IPOBOJIATCS 110 CXEMeE:

YCTHBIN OIPOC TI0 TEOPUU B HAYaJIe 3aHSITHUS;

paboTa B rpynmnax no pa3pereH1io pa3IMyHbIX CUTYaIUH [0 TeMe 3aHATus;

pelIeHne MPaKTHIECKUX 3a/1a4;

WH/IMBUyalIbHBIE 3aaHUs JJIs TIOJATOTOBKU K MPAKTUYECKUM 3aHATHSM.

Llenb MPaKTHYECKOTO 3aHATHUS - HAYYUTh CTYIEHTOB MPUMEHSITHh TEOPETUUESCKHAE 3HAHUS TIPU
pELICHUH MPAKTUYECKUX 3a/1a4 HAa OCHOBE PEabHbIX JAHHBIX.

Ha mpakTrueckux 3aHATHIX TMPeo0IagaroT CIeIyONIe METOIbI:

BepOasibHBIE (MTPe00I1aAaI0NIUM METOIOM JO0JKHO OBITh 0OBSCHEHNUE);

npakTu4deckue (MMChbMEHHBIE 3/IaHus, TPYIIOBBIE 33/IaHUS U T. I1.).

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

— Oubnuoreunsie pousl punmnana Kyol'y;

— DJIGKTPOHHAsI OMOIMOTEeYHAsI CUCTEMa «Y HUBEPCUTETCKAsi OMOIMOTEeKa OH-JIAaliHY;

— 3JIeKTpOHHas GubnnoTeyHas cuctema Msnarenserpa «Jlaup». ( KOPAIT)

[Touck kHUT B OMOMMOTEKE HEOOXOAMMO HAYMHATH C HW3YYEHUS MPEIAMETHOTO
(cucTeMaTHUeCKUid) KaTalora U CO3JaHus CIHCKAa KHHT, TOCOOMH, METOANYECKHX MaTepUalioB
1o TeMe u3ydeHus. IIpocMOTp KHHUIM HAuMHAETCs C TUTYJIBHOIO JIMCTA, CIEAYIOLIEro MOcie
0010xki. Ha HEM OOBIYHO MOMEMIAIOTCS BCE OCHOBHBIE JAaHHBIC, XapaKTEPU3YIOIIUE KHUTY:
Ha3BaHUE, aBTOp, BBIXOJHBIC JAHHBIE, JaHHbIE O NepenstaHuu U T.1. Ha obopoTe TuTyabHOrO
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nucTa Ja€Tcs aHHOTAalusl, B KOTOPOM YKa3bIBAa€TCs TEMAaTHKa BOIIPOCOB, OCBEIIEHHBIX B KHUTE,
omnpenensieTcss Kpyr 4uTaTelei, Ha KOTOpbIM OHAa pacCuMTaHa. boisbllioe 3Ha4YeHHE HMEET
IIPEIMCIOBUE KHUTHM, KOTOPOE 3HAKOMUT YMTATENsl C JIMYHOCTHIO aBTOPA, UCTOPUEH CO3MaHUS
KHUTH, pacKpbIBaeT cojepskanue. [IpounTtaB mpeaucioBre U Moiay4yuB oOliee MpeacTaBieHue o
KHUTE, CcleayeT oOpaTuThCs K orjiaBieHuro. OriaBieHMEe KHUTH 3HAKOMHUT 00ydaemoro c
COJIep’KaHUEM U JIOTHUECKON CTPYKTYpOW KHHTHU, TO3BOJISICT BBIOpATh HYKHBIN MaTtepuan JUist
u3ydeHusd. 1’01 M3aHus KHUTU TO3BOJISIET CYAWTh O HOBU3HE Marepuaia. Yem waile KHHUra
u3naéres, TeM OOJbIIyI0 IIEHHOCTh OHA MpeAcTaBisieT. B KHUre MOryT OBITH NMpHUMEuYaHus,
KOTOpBIE COJEPKAT pa3jUYHbIE JOINOJHUTEIbHBIE CBeeHUS. OHU [1€4aTaoTCsl BHE OCHOBHOTO
TEKCTa W  Pa3bsCHAIOT OTHAeIbHbIe Bompockl. [IpenmernHbie U andaBUTHBIE YyKa3aTeld
3HAYUTEIHHO 00JIETYAIOT MOBTOPEHUE M3JI0KEHHOTO B KHUTe Marepuaia. B KoHIle KHUTH MOXKET
pacronaraTbCsi BcrioMoraTelbHblii Martepuan. K Hemy OOBIYHO OTHOCATCS WHCTPYKLHUU,
IPWIOKEHUS, CXEMbI, CUTyallUOHHBIE 3a/1a4M, BOIIPOCHI JIJIsi CAMOKOHTPOJIS U T.1. s
Jy4IIero TPEeACTaBICHUs M 3alOMUHAHUS MarepHala Ilelecoo0pa3HO BECTH 3alluCu U
KOHCIEKTBI Pa3jIM4HOr0 COACpKaHMsI, @ UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BbIJICJICHUE TJIABHOIO;

— IUIaH, TE3UCHI, BBIMUCKH, IUTATHI;

— KOHCIIEKT, paboyast 3anuch, pedepar, T0KIal, JSKIHI U T. 1.

UnraTh yueOHMK HEOOXOIMMO BIYMYHMBO, BHUMATEJIbHO, HE IPOITYCKas TEKCTa, CTapasch
MNOHATh KaXAYyl ¢pa3y, OJHOBPEMEHHO pa3dupas MPUMEPBI, CXEMbI, TaOJUIbl, PUCYHKH,
npuBeA¢HHbIE B ydyeOHuKe. OIHUM M3 BaXHEWUIIMX CPEJICTB, CIIOCOOCTBYIOIIUX 3aKPEIUICHUIO
3HaHWM, SBISIETCS KpaTKas 3aluch MNPOYUMTAHHOIO Marepuaja — COCTaBICHUE KOHCIEKTA.
KoHcnekT — 310 KpaTkoe CBSI3HOE M3JI0KEHUE COJIEP)KaHUs TEMbI, yUeOHHKA UJIM €ro 4acTH, 0e3
noapoOHOCTe U BTOpocTeneHHbIX aeraneil. [lo cBoel CTpykType M MOCIEAOBATEIbHOCTH
KOHCIIEKT JOJDKEH COOTBETCTBOBATh IJIaHy y4eOHMKa. [losToMy BaXHO CHayana COCTaBUTh
IUIaH, @ IOTOM MHCATh KOHCIIEKT B BHJIE OTBETA Ha BONpPOCH MmiaHa. Ecnu yueOHMK pa3nienéH Ha
HeOOoJIbIINE 03arjlaBJIeHHbIE YaCTH, TO 3ar0JOBKH MOXHO paccMaTpUBaTh Kak MYyHKTHI IUIaHA, a
13 TEKCTA KaXI0M 4acTU CIEAYET 3allUCaTh T€ MBICIH, KOTOPBHIE PACKPBIBAIOT CMBICI 3aroJIOBKA.
TpebGoBaHMsI K KOHCTIEKTY:

— KPaTKOCTb, CKAaTOCTh, LIEI1eCO00Pa3HOCTh KaXI0T0 3alMChIBAEMOI0 CIIOBA;

— COJIEP>KATEIBHOCTh 3alMCH - 3aIMCBhIBAEMbIE MBICIH ClleyeT (pOpMyIUpoBaTh KpaTKO, HO
6e3 ymep6a g cmbicia. O0bEM KOHCIIEKTa, KaK MPaBUJIO, MEHbIIE U3y4yaeMoro Tekcra B 7-15
pas;

—KOHCIIEKT MOKET OBbITh KaK MPOCTBIM, TaK M CIOXXHBIM 110 CTPYKTYpe — 3TO 3aBUCHUT OT
COJIEp’KaHUsl KHUTHU U LIeTH €€ N3YUEeHHUS.

MeTtonnyeckue peKOMEHAANH 10 KOHCIIEKTUPOBAHUIO:

— MpeXJie 4YeM HauaTh COCTaBJIATh KOHCIEKT, HY’)KHO O3HAaKOMUTBCSI C KHUT'OM, IPOUYUTATh €€
CHayaja J10 KOHIIa, IOHATh IPOYUTAHHOE;

— Ha O00JIOKKE TeTpajad 3alHChIBAIOTCS Ha3BaHWE KOHCHEKTUPYEMOW KHUTHM M UMsI aBTOpA,
COCTaBJIISIETCS IJIAaH KOHCIIEKTUPYEMOI'O TECTA,

— 3aIUCH JIy4llle JeJaTh MPpU MPOYTEHUH HE OJHOro-ABYX al3alleB, a 1eoro naparpada miu
TJ1aBBI;

— KOHCIEKTUPOBAaHHE BEIETCS HE C IIeJIbI0 MMETh OIpenei€HHbIM 3amucu, a A Oosee
IIOJIHOTO OBJIAJICHUS COJEP/KAHUEM H3Y4aeMOI'O TEKCTa, MO3TOMY B 3alUCAX OTMEYAETCS U
BbIJIETISIETCS] BCE TO HOBOE, MHTEPECHOE U HY)KHOE, UTO OCOOEHHO MPUBJIEKIO BHUMAHUE;

— TI0CJIe TOTO0, KaK C/eJlaHa 3alich CoJepaHus naparpada, riaaBbl, clelyeT IepeunTaTh e€,
3aTeM CHOBa 00paThCs K TEKCTY U MPOBEPUTH ce0sl, MPABUIIHHO JIU U3JI0KEHO COAECpKAHUE.

TexHuKa KOHCIIEKTUPOBAHUS:

— KOHCIIEKTUPYS KHUTY OOJBIIIOro 00bhEMa, 3alich CIIEyeT BECTH B 00IIel TeTpaiu;

— Ha KaXJIOM CTpaHUILIE ClIeBa OCTAaBJSAIOT MOJIA MHUPUHOU 25-30 MM ISl 3alIUCHU KOPOTKHUX
MIO/A3ar0JIOBKOB, KPATKUX 3aME4YaHUi, BOIPOCOB;

— KaX/1as CTaHUIla TeTpaiu HyMepyeTcs;
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— JJI MOBBIIICHUA YUTACMOCTH 3allCHU OCTABJIAIOT MHTCPBAJIbI MCKAY CTPOKAMHU, 36331_[8.MI/I,
HOBYIO MBICJIb HAUMHAIOT C «KPACHOI» CTPOKH;

— IIPpA KOHCIIEKTUPOBAHNUU IIMPOKO UCIIONB3YIOT Pa3IMYHbBIE COKPAIICHUS U YCIOBHBIE 3HAKH,
HO HE B yIepO CMbICIy 3amUCcaHHOro. PekoMeHIyeTcss NpUMEHSTh 00LeynoTpeOuTeIbHbIe
COKpAIIIEHUS], HAlpUMeEp: M.0. — MOXKET OBbITh; TOC. — TOCYIaPCTBEHHBIN; 1.0. — JOKHO OBITh U
T.I.

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

— B KOHCIIEKTE HE JI0JKHO OBbITh MEXaHMYECKOr'0 MEePEeNUChIBAaHNs TeKCTa 0€3 IPOLyMbIBaHUS
€ro COJIep)KaHMs U CMBICIIOBOTO aHATU3a.

CryneHT JODKEH  yMeTb  IOJIb30BaThCsl  (oHZAMM  OMOIMOTEK M CIPAaBOYHO-
oubmmorpadguueckumu u3gaHusIMUA. CTYACHTHI Ui MOJHOIEHHOTO OCBOCHHUS y4eOHOro Kypca
JIOJDKHBI COCTABJIATh KOHCHEKTHI KakK NP MPOCIYLUIMBAHUU €0 TEOPETUYECKOM (JIEKLIMOHHOM)
YacTH, TaK U IPU MOJATOTOBKE K NMPAKTUYECKUM (CEMUHAPCKUM) 3aHATUAM. JKenaTelbHO, YTOObI
KOHCIIEKTHI JIEKIIMHA ¥ CEMMHAPOB 3aIIMCHIBAINCH B JIOTMYECKOMN MOCIIEA0BATENLHOCTH U3Y4YEHUS
Kypca U COJEpXKaJINUCh B OJHOHN TeTpaau. BeneHue KoHCHIEKTa SBISETCS HEOOXOJUMBIM BHJIOM
yueOHoil nesTenbHOCTH. II0CKOIBKY KOHCIIEKT:

B MIOJHOM 00OBEME OLCHUBACTCA KaK PAa3sHOBUAHOCTb NMHCbMCHHOI'O OTBCTA HAa HM3Yy4YaCMbIC
BOIIPOCHI;

CIy’KUT 02301 7151 YCTHOTO OTBETa Ha CEMHHAPE 110 OJJHOMY M3 BOIIPOCOB PACCMATPUBAEMOTO
IUIaHa;

CBCACHUA M3 KOHCIICKTAa MOT'YT BBICTYIIATb B Ka4€CTBC HMCTOYHHKA I[OHOJ'IHGHI/II\/JI K OTBE€TaM
JPYTUX CTYAECHTOB.

Opranuzanys TEKyLIEro KOHTPOJIA 3HAaHWM, YMEHUMM U HaBbIKOB 0OydarolIUXcCs
OCYILECTBIISICTCSI IYyTEM TECTUPOBAHUS.

@®opMOif UTOrOBOrO KOHTPOJS SBISETCS OHK3aMEH. OK3aMEH COCTOUT M3 OJIHOTO
TEOPETUYECKOI0 BOIIPOCA U OJTHOTO MPAKTUYECKOTO.
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7. OHEHOYHBIE CPEJICTBA JIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1. [TactiopT OoH/Ia OIICHOYHBIX CPEJICTB

Ne Konrposupyembie pa3aesibl (TeMbl) AUCHUNITIHHBI Haumenopauue onesoysoro
n/n p py pasi et cpeacTBa
Pazpmen 1. AJITEBPA Pedepar

VYceTHbIl onpoc
[IpakTrdeckas padora
TecTupoBaHue
Paszngen 2. OCHOBBI TPUTTOHOMETPHUU YTl onpoc
[pakTryeckas padora
TecTupoBaHue
Pazpen 3. ®YHKIINU UX CBOWCTBA U TPA®UKU Vel onpoc
[IpaxkTryeckas pabora
TecTupoBaHue

Pazgen 4. HAYUAJIA MATEMATHUYECKOI'O AHAJIM3A VYerHeblit onpoc
[IpaxkTryeckas pabora
KonrponsHas pabota

Paszngen 5. YPABHEHUS U HEPABEHCTBA VYeTHbIH onpoc
[IpakTrueckas padbora
TecTupoBaHue
Paznen 6. KOMBMHATOPUKA, CTATUCTUKA U TEOPUS Pedepar
BEPOSITHOCTEM VYeTHbIl onpoc
[IpakTrueckas padbora
TecTupoBaHue
Paznmen 7. TEOMETPUA Pedepar

VYeTHbll onpoc
[IpaxkTryeckas padora
KonTtposnsHas pabora

7.2 Kpurepun oneHku

KoHTponb M oOlleHKa pe3ylbTaTOB OCBOCHMS YY€OHOH IUCHMIIIMHBI OCYIIECTBIISIETCS
IpenojaBaTesieM B IPOLecce MPOBEAEHUS MPAKTUYECKUX padOT, TECTUPOBAHUS, cOOECeTOBaHUS
[0 pe3ylbTaTaM BBIIIOJHEHMs JIaOOPAaTOPHBIX PabdOT, a TaKKe pEIIeHHs 3aJad, COCTaBJICHUs
pabounx TaOIUI] U TOArOTOBKM COOOUIEHMHM K YpOKYy. 3HaHUS CTYIAEHTOB Ha MPaKTUYECKHX
3aHATUSAX OIICHHMBAIOTCS OTMETKAMM «OTJIIMYHO», «XOpOIIO», «YyJOBIETBOPUTEIBHO» U
«HEYAOBJIETBOPUTEIHHOY.

YCTHBIN OIpoC. YCTHBIM OTBET — 3TO Pa3BEPHYTHIM pacCKa3, BKIKOYAIOIUN TEOPETUYECKUE
MaTepuaibl U PUMEPHl UX MPUMEHEHHUS. Y JOBJIETBOPUTEIbHAS OLIEHKA CTABUTCS, €CITU CTYJIEHT
JIEMOHCTPUPYET HErIyOOKHe TEeOpEeTUYEeCKHE 3HAHUs, MPOsBISET c€i1abo chOpMUPOBAHHBIE
HABbIKM aHaJW3a SIBJICHUH M IMPOLIECCOB, HEJAOCTATOYHOE YMEHHUE JleNaTh apryMEHTHpPOBaHHbIE
BBIBOABI U TPUBOJIUTH NPUMEpPbI, TOKa3bIBACT HE JOCTATOYHO CBOOOJHOE BIIAJCHUE
MOHOJIOTHYECKON PeUbl0, TEPMUHOJIOTHEHN, JIOTUYHOCTHIO U MOCIIEA0BATEIbHOCTRIO U3JI0KEHUS,
JIeNlaeT OIUOKH, KOTOPbIE MOKET MUCIPABUTH TOJIBKO MPU KOPPEKIIMU MPENoIaBaTeIeM.

Pedepar. [IpoaykT caMOCTOSITENBHOM pabOTHI CTYIEHTA, MPEACTABISIOMNA COOOM KpaTKoe
U3JI0O)KEHUE B THMCBbMEHHOM BHJE MOJYYEHHBIX pPE3YJIbTaTOB TEOPETHUUECKOTO aHaIM3a
onpezeNeHHON Hay4yHOM (y4yeOHO-UCCIIeJOBAaTEeNbCKONM) TEMbI, IJIe€ aBTOP PAaCKpBIBA€T CYTh
UccleyeMoil mpo0sieMbl, MPUBOIUT Pa3IMYHbIE TOUYKU 3PEHHUS, a TAK)Ke COOCTBEHHBIE B3IJISIIbI
Ha Hee. Pedepar oleHuBaeTCs 1Mo KOJUYECTBY NMPHUBJICUEHHBIX MCTOYHUKOB, TJyOMHE aHaiu3a
npoOiemMbl, KayecTBe OOOCHOBAHMS aBTOPCKOM TO3WIUH, TIYyOMHE pPACKPBITHUS TEMBI.
VY 10BiEeTBOPUTENIbHAS OLIEHKA CTABUTCS, €CJIM TEMa OCBEIEHA JIMIIb YaCTUYHO, JOMYIIEHBI
(akTHueckue omuOKH B coiepkaHuu pedepara, Wik UMEIOTCS CYIIECTBEHHbIE OTCTYIUICHUS OT
TpeOoBaHuUl K pedeprupOBaHHIO, UM HEMOJIHbIE OTBETHI HA IOMOJHUTEIIBHBIE BOIIPOCHI.
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Tect. Cucrema CcTaHIApPTU3UPOBAHHBIX 33/aHUI, TMO3BOJAIONIAs ~ AaBTOMATH3HPOBATH
npoueaypy HM3MEpeHHs YPOBHS 3HAaHMHW M yMEHHH oOydaromerocs. TecT omeHUBaeTcs Mo
KOJIMYECTBY IpaBUIIbHBIX OTBETOB (He MeHee 50%.).

[lpaktnueckass pabora. IIpaktmueckas pabota — 3TO OCOOBI BUA JAEATEIBHOCTH
00yyYaromerocsi, YTo MOJAPa3yMeBaeT BBIMOJHEHUS PAa3HOIIAHOBBIX 3aJaHUN, HE CBS3aHHBIX C
00paboOTKOM TEOPETUYECKOro MaTepuaia. Bo BpeMms BBIIONHEHHS CTYICHTY HEOOXOIHMO
UCIIOJIB30BaTh paHee MOJy4YeHHBbIE TeopeTHueckue 3HaHus. [lomoxurenpHas OLEHKA CTaBUTCH,
€CIIM BBIIIOJIHEHBI BCE 3a1aHUsI PAKTHYECKOH pabOThI C 3aMEYaHUSIMHU; CTYJICHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYaHUSIMH.

KontponsHas pabora. KonrponbHas padoTa — 3TO BHJA AEATEIBHOCTH OOYYarOIIErocs, 4To
MOJpa3yMeBaeT KOMIUIEKCHYIO IMPOBEPKY TEOPETHYECKOr0 MaTephaja U yMEHHE INPHUMEHSTh
HOJTyYCHHbIC 3HAHUS NPU pelIeHuH 3aaad. [lomokuTenpHas OeHKa CTABUTCS, €CJIU BBITOIHEHO
60% 3amaHuii KOHTPOJIBLHON PaOOTHI.

OneHka «OTIMYHO»  BBICTAaBISIETCS, Korja oOydalomMecss II0Ka3blBaeT —IiIyOoKoe
BCECTOPOHHEE 3HAHUE pa3/iesia JUCHUIUIMHBI, 00S3aTEIbHOM U JIONOJHUTEIBHON JIMTEPaTypHl,
apryMEHTHPOBAHO M JIOTUYECKH CTPOWHO HM3JIaraeT MaTepuall, MOKET NPUMEHSATh 3HAHHS IS
aHaJIM3a KOHKPETHBIX CUTYaIIHH.

OreHka «XOpOIIO» CTaBUTCS MPH TBEPIBIX 3HAHMAX pasjieNa JAUCLMIUIMHBI, 00s3aTelIbHON
JUTEPaTyphl, 3HAKOMCTBE C JIOTIOJHHUTEIBHOW JUTEPATypOid, apryMEHTHPOBAHHOM H3JIOKEHHUU
Marepuaa, yMEHUH IPUMEHUTD 3HAHHS JJIS aHAJIN3a KOHKPETHBIX CUTYaIHH.

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

OneHka «HEYIOBIETBOPHUTEIBHO» CTABUTCSA, KOIJA CTYAGHT HE OCBOMJ OCHOBHOIO
COZIEPIKaHMS TIPeIMETa U C1a00 3HAET M3YyYaeMblil pa3el TUCIUILINHEL.

7.3 OneHOYHBIE CpPEICTBA IS TPOBEACHUS TEKYIICH aTTecTaliu
B nanHoM paszene npuBoAsTCs 00pa3libl OLIEHOUYHBIX CPE/ICTB.
Texkyuuii KOHTPOJIb IPOBOAUTCA B (hopMme:
-UHAWBUAYAJIbHBIN YCTHBIN ONPOC
-IUCbMEHHBII KOHTPOJIb
-T€CTUPOBAHNE 10 TEOPETUUECKOMY MaTepHaly
-pakTuyeckas padora
-3amuTa pedepara
-3aIlI1Ta BHIMOJIHEHHOT'O 3aJaHHs

. JIuunbie Ipumepsr
®opma IMpakTHyeckuii
S — 3Hanus Ymenust onbIT (BAaCHHE) KavecTBa OIIEHOYHBIX
CTYJIeHTa cpelacTB
VYceTHbId Konrpons Omnenka ymenusi | OmeHKa HABBIKOB Ornenka KonTponsn
(MMCBMEHHBIN) | 3HAHHUH MO pasau4arthb paboThI ¢ CIOCOOHOCTH bI€ BOIIPOCHI
OTIpOC MO orpeieJIeHHbIM KOHKpETHBIE JUTEpATypHBIMH OTIEPaTHBHO U 10 TeMaM
TeMaM npobiiemam TIOHATHS HCTOYHHKAMHU Ka4eCTBEHHO TIPUJIATatoTC
OTBEYaTh Ha S
TIOCTaBIICHHBIC
BOIIPOCHI
Pedeparsr KonTpons Onenka ymenust | OueHKa HABBIKOB Onenka Tembl
3HaHUH 110 pasznuuarb paboTsl ¢ CIIOCOOHOCTH K pedeparos
OIpe/ieIeHHBIM KOHKpETHBIE JUTEpaTypHBIMH CaMOCTOSATENLHOM | MPHIIAaraloTce
nmpoGieMamM TIOHSTHS HUCTOYHUKAMH paboTe u aHaNMM3y | 5
JIUTEPATypPHBIX
HCTOYHHKOB
IIpaktudeckre | CMBICT MOHATHHA: | BBIOJHATH HaBpikamu: Ornenka Tembr paboT
paboTHI qucio, yHkmus, | apudMETHIECKH | HaXOJIUTh 3HAYCHHUS | CIIOCOOHOCTH TIPUJIATAIOTC
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aorapudm, € IelcTBHS, KOPHSI HAaTypaJIbHOM | ONepaTHBHO U s
MPOU3BOIHAS, coderast yCTHbIE | CTENEHH, CTEIICHN C | Ka4eCTBEHHO
CHHYC, KOCHHYC, | M INCHbMEHHBIC | palMOHAIbHBIM pemats
TaHI€HC, TIPUEMBI; TIOKa3aTelIeM, TIOCTABJICHHBIE Ha
KOTaHT€HC, BBIYHCIIATH norapudma, MIPaKTHYECKNX
MHTETpaJ, Tea 3HAYCHHSA TIOTb30BATHCS paboTax 3ama4un U
BpAIlICHUS, YHCIIOBBIX U OLICHKOH 1 apryMEHTHPOBATh
MHOTOTPaHHUKH, | OYKBEHHBIX MIPUKUIKOH NIpU pe3yibTaThl
MOBEPXHOCTH, BBIPaYKCHUIT; MIPaKTHYECKUX
00beM OTIpeNieNATh paboTax; CTpOUTH
3Ha4YeHUe rpauku QYHKIMH;
(byHKIMH IO COCTaBJIATh
3HAa4YECHUIO ypaBHEHHS U
apryMeHTa IIPH | HEPaBEHCTBA I10
Pa3IUIHBIX YCIIOBHIO 33a4H;
crocobax CTPOUTH
3a7aHus npocTeie
GbyHKIHNT; cedeHms Ky0a,
BBIYHCIIATH TIPU3MBI, TUPAMUIBI
MIPOU3BOIHBIC U
nepBooOpasHbIe
; peuaThb
palMoHaJbHbIE,
IoKa3aTeJbHbIe
u
JorapupMIIEcK
ne ypaBHEHHS U
HEpPaBEHCTBA;
pemars
IUTAHUMETpHYEC
KUE U
npocreimue
CTepeoMeTpHYIeC
KHe 3a/1a4¥ Ha
HaXOXXICHUE
TreOMETPUUECKU
X BEJINYNH
(mmH, yTI0B,
TUIOIIAJIEH,
00bEeMOB
TectupoBanue | Konrtponb Ouenka ymenus | OneHKa HABBIKOB Ouenka Bomnpocsr
3HaHUH 110 pasnnyarb JIOTUYECKOTO CIIOCOOHOCTH TIPUJIATaloTC
OTIpeIeIeHHBIM KOHKpPETHBIE aHajM3a M CHHTE3a | OTEPaTHBHO U o
npobaeMam MTOHATHUS pH Ka4eCTBEHHO
COIIOCTaBJIICHUH OTBEYaTh Ha
KOHKPETHBIX MIOCTaBJICHHBIE
TIOHSITUH BOIIPOCHI
Kontponbnast | Kontposb Onenka ymenns | OrieHKa HABBIKOB Ornenka 3ananus
pabota 3HaHUI 10 Teme pa3nn4ath JIOTHYECKOT0 CIOCOOHOCTH MPUIIararoTc
(pa3neny) KOHKpPETHbIE aHaIM3a M CUHTE3a | ONEPaTHBHO M S
TIOHATHS Ipu KaueCTBEHHO
COIOCTaBIEHUU OTBEYaTh Ha
KOHKPETHBIX TIOCTaBIICHHBIC
TIOHSITHH BOIPOCHI
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7.4. OueHOuYHbIE CPEeNCTBA I IPOBEIECHUS IPOMEKYTOUHOM aTTECTALIUU

. JInunble IIpumepsnl
®opma IIpakTHyeckui
B — 3Hanusa YMmeHust ONBIT (B1AETD) KayecTBa OLICHOYHBIX
CTyJeHTa CpeACTB
Huddepernn | Konrporns 3uanus | Ouenka ymeHust | OneHKa HaBBIKOB Ornenka Bompocsr:
POBaHHBIN 6a30BBIX TIOHUMATh JOTUYECKOTO CIIOCOOHOCTH TIPUJIATaoTC
3ager/ TIOJIO’KCHUH B CTIEIHATBHYIO COIOCTABJICHUS U TPaMOTHO U YETKO | S
9K3aMEH obnactu TEPMHUHOJIOTHIO | XapaKTEPUCTHKH M3J1araTh
MaTeMaTUKH 00BEKTOB MaTepHa
Omenka ymenusi | OmeHKa HABBIKOB OreHka 3amaun
pemarb JIOTUYECKOTO CIIOCOOHOCTH NpUJIAraroTc
THUIIOBBIE 3371a4K | MBILUICHUS [IPH TPaMOTHO U YETKO | S
B o0Jylacti pelLIeHny 3a1a4 B U3J1araTh X0.
npodeccroHanb | 0071acTU pelIeHus 3a/1a4 B
HOM npodeccroHanbHo#l | obiactu
JEATENBHOCTH JEATENBHOCTH npodeccroHanbH
Ol IeSITeTbHOCTH
n
apryMEHTHPOBATh
pe3yIbTaTH

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

9K3aMEH)

Bompocs! k nuddepenniupoBaHHOMY 3a4eTy:

1.MHOXeCTBO I€HCTBUTENBHEBIX Yncell. JlelcTBus Hag ACHCTBUTCILHBIMU YHCIAMU.

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.Jlorapudmsl. CBoiicTBa Jorapu@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.UppanuonanbsHble Ynucia.

12.Pa3BuTHe MOHATHS O YUCIIE.

13.KoHeuHble 1 OECKOHEUHBIE JECSITUYHBIEC JPOOH.
14.0OkpyriieHne NpuOIMKEHHBIX 3HAYEHUH BEITUYHH.
15.0OcHOBHBIE TOHATHUSL TPUTOHOMETPUU

16.0OcHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA

17.®opmyssl IpUBENEHUS
18.DopMyIIbI CIIOKEHUS

19. TpuroHomeTpruecKrue ypaBHEHHs 1 HEPABEHCTBA
20.Oyakuun. O6IacTh ONMPEEICHUS U MHOKECTBO 3HAYCHHUH (PYHKITUN
21.CoiicTBa pyHKIUHU
22 I'paduku snemMeHTapHBIX (YHKIIANA

Bormpocs! 11t mpoBeieHust SK3aMeHa:

Ilenble 1 pauOHAJIbHBIC YUCIIA.
[lepnieHauKyIIApHBIE IPSIMBIE 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 QyHKLHs, €€ CBOWCTBA U I'pad UK.

TeopeMa 0 IpsIMO, IEPIIEHIUKYIISAPHON K IUNIOCKOCTH.
B3anMHO oOpaTHbIE PYHKITHH.

PaccrosiHME OT TOYKH 10 IUIOCKOCTH.

PaBHOCWIIBHBIE YDAaBHEHHS U HEPABEHCTBA.

TeopeMa 0 Tpex nepreHAuKyJIsIpax.

HppanuoHanbHble ypaBHEHUS.

Yron mexay npsiMoi U IJIOCKOCTBIO.

[Toka3zarenbHas GyHKIMS, €€ CBOCTBA U rpaduK.
JIByrpaHHBIN yroul.

IToxazarenbHble ypaBHEHUS.

[Tpu3Hak neprneHuKyIIpHOCTU ABYX MIIOCKOCTEH.
IToxazarenbHbIE HEPABEHCTBA.

IIpssMOYTONIBHBIN MTapajlIeIeIUIIe .

CucreMa noka3aTelIbHBIX YPAaBHEHUN U HEPABEHCTB.
Paanannas mepa yria.

Jlorapudmer.

[ToBOpOT TOUKM BOKPYT Haujia KOOPJMHAT.

CsoticTBa norapuMoB.

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

3HaKU CHHYCa, KOCUHYCA U TaHT€HCa.

Jlorapudmuueckas pyHKIUs, e CBOUCTBA U TpaduK.
3aBUCHUMOCTh MEXKy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOT'O U TOTO K€ yIJIa.
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 JBOMHOIO yIJIa.
[TapanienpHble IpsIMBIE B TPOCTPAHCTBE.

CHHyC, KOCHHYC M TAHT€HC ITOJIOBUHHOTO YIJIA.
[TapamienpHOCTD TPEX NPSAMBIX.

DopMyIbI IPUBEICHNUS.

[TapayuieabHOCTB IPSIMOM U INIOCKOCTH.

Cymma 1 pa3HOCTh CUHYCOB. CymMMa 1 pa3HOCTh KOCHHYCOB.
CkpenuBaronmecs npsiMole.

YpaBHEeHHE COS X = 0.

YpaBHeHHeE sin X = .

OO6paTHble TPUrOHOMETpHUUYECKHE (QYHKIUH.

VYTIIBI ¢ COHANpaBIEHHBIMU CTOPOHAMM.

YpaBHeHue tg x = a.

Yrois Mexay NpsSMBIMU.

OO6nacTh onpeaesieHns] 1 MHOYKECTBO 3HAUCHUM TPUTOHOMETPUIECKUX (PYHKITUH.
ITapajutenbHbIE INIOCKOCTH.

YeTHOCTh, HEYETHOCTD, NEPUOANYHOCTh TPUTOHOMETPUUYECKUX (QYHKIINH.
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 K3aMEHAIIMOHHBIC 33/1a4U Ha dK3aMeH/aud 3aueT
[TpakTHueckue 3a1aHusl.
Haiinure 3Hauenue BoipakeHus a8 (a-4)2 +a9 :all npu a=-2
Haiitu 3nauenue ¢pynknun:y = 4x-3 + 6x0,5 + 3, npu x = 0,25
Beruncnute 3Hadenue apobu S5a-2b  ecnu 8a-3b=0
3a-b
U3 popmynsl miomanu cexkropa S=I1R2a Beipaszute paguyc R
360
Bbrauciuts 3V640
3410
Haiigute 3HaueHue BoIpakeHust 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
Haiinure 3HaueHne 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
Haiinute 3Hauenue BelpaskeHust a2-8a+16 mpu a=2.

a-4
HaiinuTe nnomanp dYeThpexyroibHUKa ¢ BepimnHamu B Toukax A(-4;-1), B(-1;-1), C(6;3) u D(-
5;3)
[Tpu kakuX 3HAUEHUSAX X KBAJPATHBIN TpeXuwieH X2— 5X + 6 paBeH HYI0?
CKOJIBKO CYIIECTBYET CIIOCOOOB paccaauTh 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 paccrostuue 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
\V7-\5  NT7+V5
Cpasnure : 0, 389999... u 0, 389. ITu 22\7
Boruucnurs : 2,5L0g2,5 10 + 1
Beraucnuts : 52 — Log5 10
Hano: AABC, L A=900, AB = 90cm. Uepes ctopony AC mpoBeieHa IIIOCKOCTH 0, 00pa3yromias
¢ ockoctbio AABC yron 300 . Berunciuth paccTosiHue OT BEPIIMHBI B 10 MII0CKOCTH 0.

CpaBuuts: 730 u 440

B npsmoyronsHoM TpeyronasHuke ABC yron B- npsamoii, AB=3,CB=4. Haiinurte ckansipHoe
npoussenenue CA-CB.

Beraucnuts: 642/3 - 41/2 - (80) -3.
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8. JOIMOJIHUTEJBbHOE OBECIIEYEHHUE JUCHUIIJINHbI

[Tpunoxxenue 1. KpaTkuil KOHCIEKT JEKIMOHHBIX 3aHATUN

Jlexkimg Ne 32

Tema: Kiaccudukamust ciydailHpIx coObITH. Kitaccmueckoe ompeseneHue BepOSTHOCTH.
CBoICTBa BEPOSITHOCTH COOBITHSI, HETIOCPEACTBEHHBIHN MOJICYET BEPOATHOCTH. [Iprumepsl.
PesynbTar, ucxo uCcibITaHUsT Ha3bIBaeTCs COObITHEM. COOBITUSIMU SIBIISIOTCS: BBITIQJICHHE repOa
uin nudpel, MonajgaHue B 1Edb WM IPOMax, IMOSBICHHWE TOTO WM WHOTO YHCIa OYKOB Ha
OpomeHHO urpanbHO KocTh. st 0003HaueHUs] COOBITUH HCIIONB3YIOTCS OOJNbIINE OYKBBI
natuHckoro andasuta: A, B, C u T.1.

Ecnu npu kKa)I0M HCIIBITAHUU, IPH KOTOPOM MPOUCXOTUT COOBITHE A, TPOUCXOIUT U COOBITHE
B, To roBopsT, yTo A Bieder 3a coboi coObiTHe B (BXOauT B B, sBIsS€TCA YaCcTHBIM CiTydyaem,

BapuanToM B) miu B BriroyaeT coObiTie A, u 0603Ha4a0r A & B.

JIBa COOBITHS Ha3BIBAIOTCS COBMECTUMBIMH, €CIIM MOSIBIICHHE OJHOTO M3 HHUX HE HCKIIIOYaeT
HOSIBJIGHUE APYTOTO B OJTHOM M TOM K€ UCIIBITAHHH.

2 CcoOBITHS HAa3BIBAIOTCS HECOBMECTUMBIMH, €CIIM MOSIBJICHHE OJHOTO W3 HUX HMCKIIIOYAeT
HOSIBJIGHUE APYTOTO B OJTHOM M TOM K€ UCIIBITAHUH.

HecoBmectumocTs Gosiee yem IByX COOBITHII B JTaHHOM HCIIBITAHWM O3HAYaeT UX IOMAPHYIO
HECOBMECTHMOCTb.

JlBa coObiTHst A M B Ha3pIBarOTCS NPOTUBOIOJIOKHBIMU, €CIIM B JJAHHOM HCIBITAHUU OHHU
HECOBMECTHMBI M OJHO M3 HHX 00s3aTenbHO mnpoucxoauT. CoObITHE, MPOTHUBOIOJIOKHOE

coOBITHIO A, 0003HauaroT A .

CoObITHE HA3BIBACTCS JIOCTOBEPHBIM (0003Ha4YaeM (2), €CJIi B JJAHHOM UCIBITAHUU OHO SIBIISICTCS
€IMHCTBEHHO BO3MOXXHBIM €TI0 MCXOJOM, U HEBO3MOXKHBIM, €CIId B JIaHHOM HMCHBITAHUH OHO
3aBEJIOMO He MOKeT mpou3oiTH. CoObITHE HAa3bIBACTCS HEBO3MOXKHBIM (0003HauaeM (J), eciu B
pe3yNbTaTe UCTIBITAHKS OHO BOOOIIE HE MOXKET TPOU3OUTH.

CoObiTue A Ha3bIBaeTcsl ClIy4dallHbIM, €CIM OHO OOBEKTUBHO MOXKET HACTYNHTh WM HE
HACTYIUTH B JAHHOM UCTIBITAHUH.

Anrebpa coObITHA.

Cymmoii coobiTuit A u B HaszwiBaercs cobbitie C = A + B, cocrosiiiee B HaCTYIUIGHUU IO
KpaiiHeil Mepe oJJHOro U3 coObITHil A ninu B.

AHaJOTMYHO CYMMOM KOHeuHOro umcia coOwituit Al, A2, ..., Ak Ha3piBaeTcs coObiTHE A =
Al1+A2 + ... + Ak, cocTosiliee B HACTYIIJIEHUU XOTs ObI OJJHOTO U3 coobiThil Al, (1= 1, ..., k).

W3 onpenenenus cnenyet, uto A + B =B + A. CripaBeyIMBO Tak»Ke U COUYETATEIbHOE CBOMCTRO.
Opnnako A + A = A (aue 2A).

[TpousBenenueM coObiTuit A U B HaszwiBaercs coObitue C = AB, cocrosiimee B TOM, 4TO B
pe3yJbTaTe UCTIBITAaHUS POU3OLILTH U coObITHE A, U coObITHE B.

AHaJOTUYHO MPOM3BECHNEM KOHEUHOro ymucnia coosituii Al, A2, ..., Ak Ha3bIBaeTcsi COOBITHE
A = Al1A2...Ak, cocrosiiee B TOM, YTO B pe3yjbTaTe MCIBITAHUS MPOU3OLUIM BCE yKa3aHHBIE
COOBITHS.

N3 onpenenennss HenmocpeAcTBeHHO cienyer, 4to AB = BA. CopaBemiuBbl Takxe
COYeTaTeNIbHBIA U TUCTPUOYTUBHBIN 3akoHBL. OnHako AA = A (a He A2).

['oBOpAT, YTO COBOKYIHOCTH COOBITHM OOpasyeT MOJHYK TpyHny COOBITUH ISl JaHHOTO
UCTIBITAHUS, €CIT €T0 Pe3yJIbTaTOM 0053aTEIbHO CTAHOBUTCS XOTS OBl OJTHO U3 HUX.
PaccmoTpuM nosHy0 TpyIiny HOnapHO HECOBMECTUMBIX cOObITUM Al, A2, ..., An, CBSI3aHHYIO C
HEKOTOPBIM UCIbITaHUEM. [IpeNnonoxkumM, 4To B ’TOM UCTIBITAHUU OCYHIECTBIECHUE KAXKIOTO U3
cooprtuii Ai, (1 = 1, 2, ..., k) paBHOBO3MOXXHO, T. €. YCJOBHsS HCHBITAHHS HE CO3JAlOT
MPEUMYIIECTB B MOSBICHHH KAaKOTO-TMO0 COOBITHS MEepel APYTUMU BO3ZMOKHBIMHU.

Cobmrtust Al, A2, .., An, oOpa3ymoume TMOJHYI TPYMIy TOMapHO HECOBMECTUMBIX U
PaBHOBO3MOXHBIX COOBITUH, HA3BIBAIOT AJIEMEHTAPHBIMU COOBITUIMH (®).

CoOpiTHe A Ha3bIBaeTCs OJArOMPUSTCTBYIOIIMM COOBITHIO B, ecnm HacTymiieHne coObITHS A
BJIEYET 3a COOON HacTyImieHHe coObITus B.
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Knaccuueckoe ompezeneHne BepOATHOCTH. BepositHocThio P(A) coObiTusi A HasbIBaeTCs
OTHONICHHE mM/n YKcia dJIEMEHTAPHBIX COOBITHI, 0JaronpusTCTBYIOIIUX COOBITUIO A, K YHCIY
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/mn=n/n=1.
2. BeposiTHOCTH HEBO3MOKHOTO cOOBITHS paBHA (. B camoMm zese, HEBO3MOKHOMY COOBITHIO HE
MOJKET OJIaronpHUsATCTBOBATh HU OJHO U3 AJIEMEHTapHbIX COOBITUH, T.e. m = 0, orkyna: P(0) =
m/n =0/n=0.
3. BeposITHOCTB CllydaliHOTO COOBITHS €CTh MOJIOKUTEIHHOE YHCIIO, 3aKII0UEHHOE MEKTY HYJIEeM
U euHALCH. J[eiCTBUTENBHO, CIIy9allHOMY COOBITHIO OJIAarOMPHITCTBYET JIUIIH YaCTh U3 0OIIET0o
yucia d3JeMEHTapHBIX coObITud. [loaTomMy B 3TOoM ciywae O<m<n wu, 3HauuT, O0<m/n<l.
CrnenoBarenbao, 0<P(A)<l. T.o., BepOSTHOCTH JII0OOTO COOBITHSI YIIOBJIETBOPSIET JIBOMHOMY
HepaBeHcTBY: 0 <P(A) < 1.
3ameuanue. M3 onpenencHust BEPOSTHOCTH CIEAYET, YTO SJIEMEHTApHBIE COOBITHS SIBIISIOTCS
PaBHOBEPOSITHBIMHU, T. €. 00JIAJAIOT OJJHOM U TOU K€ BEPOSITHOCTBIO.
CoObITHS, BEPOSITHOCTA KOTOPBIX OYSHb MBI (OJTU3KH K HYJTIO) WJIM OYEHb BENUKU (OJM3KH K
€MHMIIC), HA3bIBAIOTCS COOTBETCTBEHHO NPAKTHUYECKU HEBO3MOXKHBIMU HJIM MPAKTHUYECKU
JIOCTOBEPHBIMU COOBITHUSIMH.
Cratuctudeckoe onpeiefieHue BepOsITHOCTU COOBITUS U YCIOBUS €ro MpuMeHUMOcTH. [Ipumep.
CTaTHCTHYECKON BEpPOSITHOCTHIO COOBITHSI A Ha3bIBa€TCSI OTHOCHTENIbHAS 4acToTa (4acTOCTh)
MOSIBJICHUS 3TOTO COOBITHS B N IPOU3BEICHHBIX UCTIBITAHUSX, T.C.

FRAO—~ve—"

M

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

B ornmmume ot «matemarmueckoit» BeposTHocTH P(A), paccmarpuBaeMoil B KJIacCHYECKOM
ompeneNneHnn, craTMcTHdeckas Bep-Th P (A sBisercss XapaKTEPUCTHKOH — ONBITHOW,
skcniepuMeHTaibHo. Ecmu P(A) ecte mois ciiydaeB, OJIaronpusiTCTBYIOIIHMX COOBITHIO A,

KOTOpasi ONpeJeNsercs HemoCpeICTBEHHO, 6e3 kakux-mi6o ucnsrranmii, To © (A ecrp nons
Tex DakTHUYeCKH TPOU3BEIECHHBIX HCTIBITAHUH, B KOTOPBIX COOBITHE A TIOSBHUIIOCH.
Craructuyeckoe ornpejesieHue Bep-TH, KaK U MOHATHS U METOJbl TEOPUHU BEPO-TEH B LIEJIOM,
MPUMEHUMBI HE K JIIOOBIM COOBITUSIM C HEOMPEICIIEHHBIM HCXOJ0M, KOTOpBIE B JKUTEHCKOMN
MPAKTUKE CYUTAIOTCS CIy4ailHIMH, a TOJIBKO K TEM W3 HHUX, KOTOpble 00JagatoT
ONpeIeJICHHBIMU CBOMCTBaMHU.

1) PaccmarpuBaemble cOOBITHS 1.0. HCXOJaMH TOJBKO TEX MWCIBITAHUM, KOTOpbIe M.O.
BOCIPOM3BEIEHBI HEOTPAHUUEHHOE YHCIIO pa3 MIPU OJHOM M TOM K€ KOMIUIEKCE YCIOBUH.

2) CoObITHS NODKHBI 00JIalaTh TaK Ha3bIBAEMOW CTATHCTHYECKOW YCTOWYMBOCTBIO, WIIU
YCTOMUYMBOCTBIO OTHOCUTEIBHBIX YaCTOT. IJTO O3HAYAET, YTO B PA3JIMUHBIX CEPUAX UCHBITAHUI
OTHOCHUTEJIbHAS YacTOTa (YacTOCTh) COOBITHUS M3MEHSIETCS HE3HAUYUTEIHHO (TEM MEHBIIe, YeM
OOoJbIlIE YMCIIO HWCHBITAHUN), KOJEOJSICh OKOJIO MOCTOSHHOro uucia. Okazanoch, YTO 3TUM
MOCTOSTHHBIM YHCIIOM SIBJISIETCS BEPOATHOCTH COOBITUS. (DakT mpuOIMKEeHUs OTHOCUTENbHOU
YaCTOTBI, MJIM YAaCTOCTH, COOBITHS K €r0 Bep-TH MpH [ YrciIa UCIBITAHUH, CBOJSIIMXCS K CXeMe
CIIy4aeB, IMOATBEPKIAETCSI MHOIOYMCIEHHBIMHU MAacCCOBBIMHM 3KCIIEPUMEHTAaMH, MPOBOJUMBIMU
Pa3HBIMU JIUIIAMHU CO BPEMEH BO3HUKHOBEHUSI TEOPUHU BEp-TEH.

3) Yucno wuCHBITaHHWN, B pe3yjdbTaTe KOTOPHIX TOSBISAETCS COOBITHE A, OJDKHO OBITh
JIOCTAaTOYHO BEJIMKO, MO0 TOJBKO B 3TOM CJIydae MOXHO CUMTaThb Bep-Th COOBITHS P(A)
MPUOJIMKEHHO PAaBHOW €€ OTHOCUTEIBHOW 4YacToTe. Pe3roMupys, MOXKHO CKaszaTh, YTO TEOPHS
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BEp-Te M3y4yaeT JHIIb TaKue COOBITUS, B OTHOLICHHM KOTOPBIX HMMEET CMBICT 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 COOBITHSI = p, O3HAYAE€T HE TOJIBKO CIy4allHOCTh COOBITHS 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 3aBUCSINYIO OT CYObEKTUBHBIX CYXKIACHUHN O
HAJIMYUK 3TOW CBSI3M TOTO WMJIM MHOro juua). M gaxke mpocto cyliecTBOBaHHE BEPOSITHOCTU P
(korga caMoO 3HAUYE€HHE P HEU3BECTHO) COXPAHSET KAue€CTBEHHO CYTh 3TOT0 YTBEP)KICHUS,
BBIJICJICHHYIO KYPCUBOM.

Jlerko mpoBepUTb, YTO CBOWCTBA BEP-TH, BBITEKAIOIIUE M3 KJIACCHUYECKOTO OIPEIEICHMUS,
COXPAHSIFOTCS U IIPU CTATUCTUYECKOM OIPECICHUN BEPOSTHOCTH.

3ameuanue: 1) Craructuueckass Bep-b MOXET OBITh HalJeHA TOJIBKO IIOCIE IPOBEIACHUS
OMBITOB, a JUIsI KJIACCMYECKOW BEPOATHOCTH OIBITHI HE HYXHbl. 2) CraTHcTuyeckas Bep-Tb
MIOJIyYaeTCsl Pa3IM4YHOM JJIs pa3HbIX CEpPHUHl OMNBITOB, OAHAKO MpPHU JOCTATOYHO OOJIBIIOM
KOJINYECTBE OIBITOB MPAKTUYECKU JOCTOBEPHO, YTO CTATUCTUYECKAsl BEP-Th OYyJET 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 KBaJipaTHBIX 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 | PemmnTe HEpaBEHCTBO: 1][-1;1]
6 -1<0 21(-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 | npyro# oTBeT
11 | PemmTe ypaBHEHUE: 1 |x=15 x=9
0 2 | x=-15
3741 3 | x=9
4 | npyroi 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 IIPUHAMAET OTPHIIATENBHBIE 2 | (2:4/2)
3HAYCHUS 3] (- 52 2)
4 | npyro#i oTBeT
15 | HaliguTe nATHIA Y4IeH TeOMETPUIECKOM 1|1
1 16
. a=1_ 9773 211
POTrpECCHH, ECITH u 15
3 1
18
4 | nmpyroit oTBeT
16 | Haitmute xoopauHaThl cepeauubl otpeska MN, | 1 | (2; 3)
ecmu M (1; 2); N (3; 4) 2 | (0;0)
31(1;1)
4 | nmpyroit oTBeT
17 | Haiigute paguyc OKpyXHOCTH, OIUCAaHHON 1| 365
OKOJIO TIPSIMOYTOJIEHOTO TPEYTOJIFHUKA C T
kareramu 13 cm u 14 cm oM
2 |15cm
3 | l6cm
4 | npyro# oTBeT
18 | Haiigute cTOpoHY KBajJpara, paBHOBEIUKOIO 1112 oM
MPSIMOYTOJILHUKY CO CTOPOHAaMU 3 ¢cM 1 4 cM
2 | V18 ¢
3|V o
4 | npyro# oTBeT
19 | Haiimute utomiaaps MpaBUIIbHOTO TpeyroabHuka | 1 | 9./3
CO CTOPOHOI 3 cM 4 o2
2 |9cem2
3 \/é cM2
4 | npyroii oTBET
20 | HaiiguTe paguyc OKpy>KHOCTH, €CITH 1|57 /6cm
nenrpansaomy yriy B 190° coorsercreyer nyra | 2 | 6 cm
JUHHOM 27 cM 3 |lcm
4 | npyroii oTBET

Bapuant Ne 0 —1

n/n

Coneprxanue 3agaHus

BapuaHnTb! 0TBETOB

A |b

|B
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3 2
(0,75:2) -9

1 -6 6 5,25 7 0,6
Haiitu 75% ot uucna:
[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
Beraucnuts: 3 -40
Haiitu o6nacte onpeneneHus GyHKIUM: X>2 X#2
4
y = lg(9x — 14— x2) <7 X7 X #2 X>2 i
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 X=5 x=5
7 Pemuth TpI/II‘OHOMe.TpI/IiICCKOC ypasHenue: | T | 7 ool Fenk | x= Tk x= (-1 Fnk
sinx =0,5 6 6 6 3 3
Haiitu nponsBoanyto pyHkunu
2
8 _X 2 2 6 2 0 1
x—1
Y BBIYUCIIUTD €€ 3HAaYCHHE MPH X = 2
9 20+/2x-7 =x x=16 |x=18 [~ x=18 o8
Pemnts ypaBHeHue x =22 X =28
B ocHOBaHWU TIPSIMOY TIPU3MBI JIEKUT
10 |¥Ba;par. /luaroHaab OCHOBaHHs V2 CM, 9 2 o3 |4 em3 2 o3 \/g o 4\/6 o
JMaroHasib 0OKOBOM TpaHu 2 CM.
Haiitu 00beM npusMel.
OtBernl: 1 —A;2-B;3-14-A;5-B;6-b;7-B;8—A;9-1; 10-T;
Bapuant Ne 0 — 2
Ne C BapuanTts! 0oTBETOB
| 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)’
” Ynpoctuth a’+2a+1 ; 4 2 1 3 >
) 3
a=|-
Y BBIYMCIIUTD IPU 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
Pemmth 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
Pemuth TpUrOHOMETPUYECKOE YPaBHEHHE:
7 tgx:l x:g x:§+2n-k x:%-;_;;.k x:§+2n~k x:§+n-k
Haiitu npousBoanyto QyHKIUH Y = SiNX |
8 Y BBIYHCJIMTD €€ 3HAUCHHEe IpU X = T/6 V3 % ) 1 0
2 _
x=0
2 ) / _ _ _ _ x =3 _
9 |Pemmuts ypauenne (x —4xNx-3=0 Ix=0 x =3 x =4 X =4 i ;i
VYo npu BepLIMHE 0CEBOTO CEUEHUS
4 T
10 |¥omyca paseH 900 , nnamMeTp OCHOBaHUS 2 oA J3 P 3 A v n
paBeH 2 cM. cM3 2 mem3 3 em3
Haiitu 06nem KOHYCA.
OtBernl: 1 -1;2—-A;3-5;4—-B;5-B;6-A;7-B;8—-A;9-T;10-I;
Bapuant Ne 0 —3
Ne Conenskatie 3a1amis Bapuantel oTBeTa
nm | OHP g A B C D
5 2
1 3" 2-+0,1]-0,25 2,5 0,25 25 6,25
Beruncnuts: S
J10 -6
2 \/— Jas -4/0,09 0,01 1 0,5 0,1
YIpocTurs: 12-v45
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1 0
3 Haiitu uncio, ecinu 92 % ot 3T0Oro0 yncia 200 50 20 169,28
cocrasisieT 184
4 9
c -c
-12 _ _
4 YHpocTuTh: c 2 2 0,25 0,25
Y BBIYMCIUTD Ipu ¢ =—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 5 . b+l 1
VrpocTuth: b+1 1+b b b 1-2b
BBIYrCIUTE KOOPAMHATHI TOYKH TIEPECCUCHUS
7 |bynkumii: (-2;-5) (1 6) (-45,0) [(2;5)
y=5x+5unu y=-2x-9
8 Pemnth HepaBeHcTBO: 3 —-5(2x+4)>7-2x  [X>-3 x<3 x<-03 |x £-3
B paBHOOeApeHHO Tpanennun oCcTphIii yroi paBeH
9 450, 6okoBas ctopoHa 4 V2 CM, a BEpXHeEe 40 cMm2 24 cm2 48 cm2 64 cMm2
OCHOBaHHE 6 CM.
Haittn nmomaas Tpaneuuu.
10 Onpenenutb, IPOXOTUT U TpaduK QYHKIIUU HpoxomT | HE B
y=-0,5x2 +2x - 0,5 4uepe3 Touky (4; 3,5). poXoz MIPOXOTUT
Otsets: 1) B; 2)D; 3)A; 4)B; 5C; 6)A; 7)A; 8)D; 9)A;
Bapuantr Ne 0 —4
Ne C Bapuantsl oTBeTa
e oJlep>KaHue 3aJTaHUS A B C D
1 [ l'3l—ﬁj'z 12 5 0,5 0,2
Beruncnuts: 4 8 255 , 1
2 Haiitu 0,5 % ot uncaa 10. 2 0,2 0,05 0,01
3 Haiitu x u3 mponopumu: 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 2y x4+ 2 2 _ 2 2
VIpoCTUTS: y Y X" =y X+y xX—=y Xt =y
5 Haiitu cymmy KopHel ypaBHEHUSI: 5 9 9 9
Bx+3)3-2x)=0 8 8
¥_®:4 @1 |
7 _ 8-1 8- (4D (41)
Pemnts cucremy ypaBHEHUN: 2x-3y=>5
8 Pemnth HepaBencTBo:  3(1 —Xx)—(2—-%x) <2 x<0,5 x<-0,5 x>-05 |x>05
Haittu nmomaas paBHOCTOPOHHETO TPEYTOJIbHUKA,
o 243 443 1633
BBICOTA KOTOPOTO PaBHA CM. em2 |16 eM2 8 cm2 3em2
2h 2 28 2
10 s= |7 R 2aSs g2 |, 280
Beipazuts 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
1 f(x)= w Ipu X = é ﬁ ﬁ — \/—
Bbraucauts: 13-x 2 2 4 V2 3
2 2 ! x 4 !
Haiitn 27 % ot umcna 81, 3 12 3 7
3 XHaI/ITM CyMMYy KopHe# ypaBHeHus: (x +1)2=11- 10 3 10 3
[IpencraBuTh B BHJIE CTENICHH C OCHOBAaHUEM N:
3 5 4 2
4 2n* -n — n 4n6 4n2
-1 -3 n 4
0,57 -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 GyHKIUu:
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 6cMmu 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
Ber T : T a’ a a a
pasutb T u3 popmyIsl:
Oteetel: 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 BapuanTs!l 0TBETOB
L |Conepkanne sanaus N 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 =] =] *t4:39 |02 4,5 15 5 1
5 16
Borancnnrs:
Haiitu obmacte onpenenenus QyHKINN: Tk
4 1 x>0 X#3 X#0 x#— |X#3nk
sin 3x
5 Pemmth 1mokaszarenrHOE HEPABEHCTBO: x<_3 . <2 w1 «>3
33x—3 > 27
Pemuts norapudmuueckoe ypaBHeHHE:
6 logx(x +12) =2 4 -3 10 -10 1

41




Pemnth TpUrOHOMETPUYECKOE YpaBHEHHE:

7 t ( nj B nk 3k Zink |3k [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 = ()
Vx+3=9-x _ — X =6 X=3 =
9 Pemnts ypaBHeHue Xx=06 x =13 =13 <=13 x=0
[Tmomaae 0ceBOro ceueHus MpsMoro
10 |munmmaApa paBHa 12 cM2, BBICOTA 3CM. 12t em3 |36 em3  |4w em3 2”;/3 6“3\/5
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;
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IIpakTnyeckas padora
IIpumeHeHue NPOM3BOAHON K MOCTPOCHUIO rpaduka QyHKIUU
LEJIb PABOTbI: Hayuutbcsi TOpUMEHATh MNOpaBuiaa AUPQGEpeHIUPOBAHUS IPU
UCCIIEIOBAaHUU (QYHKIUH U MOCTPOEHUS I'papUKOB.
J171st BBITIOJTHEHUS pabOThl HEOOXOAUMO YMETH MPOU3BOIUTH UCCIIEOBAHUS
GyHKIUH C TOMOIIBIO TPOU3BOHON U CTPOUTH IpaduKy.

1) f(x) =x3—12x +11;

2) f(x) =x*—-16x*-2;

3) f (x) = 4x° — 21x ? + 18x + 20;
4 fFX)=(x—-2)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;
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Ipuioxenne 3.
9K3aMeHAIMOHHBIN OMJIeT
MuHucTEpCTBO HAyKH U BhIciiero oopazoBanus Poccuiickoit denepanuu
bunuan gpeaeparbHOro rocy1apCTBEHHOTO OI0KETHOTO 00pa30BaTEIHLHOTO
YUPEKJEHUS BBICILIEI0 00pa30BaHuUs
«Ky06aHckuil rocyapcTBeHHbII YHUBEPCUTET» B I. [ eleHpK1Ke
Crnermmansrocts 09.02.07 UndopmanimoHHbie CHCTEMBI M POTPAMMHUPOBAHUE

Jucuurmimaa «MaremaTtuka

Bbuaer NelS
1.  TlonsTtue norapupmudeckort pyrkuun. O6IaCTh ONpeaeIeHHs U 00IaCTh
3HaueHHs. ['paduk orapudpMudeckor GyHKIIHH.

2. Tetpasap.
2 j—
3. CokpatuTh Apo0k: 2x° +2x-12
3x+9
[Ipeacenarens npeaMeTHON (IIUKIIOBOM ) KOMUCCUU JI. B. Kyx
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JIUCT
M3MEHEHUH padouell ydeOHOM MporpaMMBI IO JUCIHUILTHHE
OV ]1.04 MaremaTtnka

I[OHOJIHGHI/ISI N U3MCHCHUA, BHOCUMBIC B pa6oqu0 IporpaMmy JUCHHUIIIIMHBI

OcHOBaHMS BHECEHUS Pasnen PII/I, B koTOpBII ConepxaHre BHOCUMBIX
JIOTIOJIHEHUW U U3MEHEHUN BHOCSTCS N3MEHEHMUS JIOTIOJIHEHHH,
U3MECHCHUN

[Ipennoxenue paboronaresns
[TpeanoxxeHnue cocTaBUTENs

MPOTrpaMMBbl
[IpnoGperenue nutepatypsl, | Pazgensr No2.4.5 u Ne5 OO6HOBNEHUs IEPEYHS
0OHOBJIEHHE TIEPEYHS U IlepeueHb OCHOBHOM U JUTEPaTypbl
conepxkanus DbC u 6a3 JIOTIOJTHUTEIILHON ydueOHOM

JTAaHHBIX JIUTEPATYPBI

YTBepxkaeHa Ha 3aceIaHUU TPEAMETHOW (IIMKIOBOM) KOMHUCCHM MAaTe€MaTHYECKUX U
€CTECTBEHHOHAYYHBIX JUCHHUIUITMH TPOTOKOa Ne 10 ot «25» mast 2022 1o

o
3amecTurens gupekropa 1o YP puinana 7 / -~ T.A. Pe3ynenko

JI.I'. CoxonoBa

3aBeyromas CeKTopoM OnOIMoTeKn Qpuinana

HmkeHep-31eKTpOHUK (ITporpaMMHO-UH()OPMALIMOHHOE == /
obecnieueHue 0Opa30BaTEILHON IPOrPaMMBbI) i —_ A.B. Cmeranun

45



Penenszus
Ha y4eOHyI0 nporpaMMy y4eOHOM QUCIUILIAHEI
OY.04 MaremaTHKa
Ui CHEIUAIBHOCTH
09.02.07 MndopmManHOHHBIE CHCTEMbI H IPOrPaMMHPOBAHHE

Pabouas nporpamma yue6Ho# mucuumiuasl OV /.04 MATEMATHKA paspa6orana
Ha ocHOBe DelepalbHOrO TroOCYJApCTBEHHOIO  0Opa3oBaTeNBHOTO  CTaHAAapTa
NPEABSABISEMBIX K CTPYKTYpe, COICPXKAaHHIO M pe3ylbTaTaM OCBOEHHS Yy4eOHOM
AVCUUIUIMHBI, U B COOTBETCTBMM C PexoMeHJauusMH IO OpraHW3alud TOJNydYEeHHs
cpenHero oOmero o0pa3oBaHMs B NIpejeiaX OCBOSHHs O00Opa30BaTENBHBIX MPOrpamMM
CpeIHeTo NpodeccHoHanbHOro 00pa3oBaHus Ha 6a3e OCHOBHOIO 06IIEro 06pa3oBaHus C
y4€eToM TpeGoBaHul (eiepanbHBIX I'OCYAapCTBEHHBIX 00pa30BaTeNIbHBIX CTAHJAPTOB IO
CIIELMANIBHOCTH CpPeaHEro mnpodeccrioHanbHoro obpaszoBanus (manee — ®I'OC CIIO)
09.02.07 MadopmanimonHble CHCTEMBI U IPOTPAaMMHPOBAHHUE, YTBEPXKIEHHOTO IPHKA30M
MunucrepcTBa obpa3oBanus u Hayku Poccuiickoii @enepaiuu ot 28.07.2014.

HanHas  mporpaMMa  SBISIETCS. ~ 4YacThIO  OCHOBHOW  IpO(eCCHOHAIBHOM
o0pa3oBarenbHON nporpaMMmel B cootBercTBHH ¢ ®I'OC cpennero (momHoro) obimero
ob6pasosanus u ®I'OC no cenmansHocTy CIIO 09.02.07 MadopManoHHbIE CHCTEMBI U
IPOrpaMMHPOBaHHE.

Conepxanue y4eOHOH NUCHUIUIMHEI HAaNPaBlIeHO Ha GOPMUPOBAHKE 3HAHUN, YMEHHUH
¥ HaBBIKOB CTYIEHTOB B O0JacTH MaTeMaTHYECKUX BEIYHCIEHHM. PaGoyas mporpamMma
NpearnonaraeT pacnpelieieHue TeM M H3yYeHHE MaTepuajia 10 pa3[eliaM: OCHOBHBIE
NOHATHS M METOABl MaTeMaTH4YeCKOrO aHallk3a, YWCICHHBIE METOAbl pELIECHHs
NPUKJIAZHBIX  337a4, JJIEMEHTHl  MaTeMAaTHYeCKOH  CTaTUCTHKH, TEOMETPUH.
Tematnyeckuét mnaH ¥ conepkaHHe y4eOHOM  JWCUMIUIAHBI  PacKphIBAeT
NOCJIEIOBATeNIbHOCTE  TMIPOXOXK/EHHsS TEM, COOTBETCTBYeT y4eOHOMY IUIaHy M
pacmpeneneHuio 4acoB. B nmporpamme ompeneneHsl ¢popMa NMpoBeAeHHs, LEIH, 3a4a49u
y4eOHOW NHCUMIIMHEI, TPEICTaBIeHbl MaTepHaibl Ui TEKyIIed M NPOMEXyTOYHOM
arrecTanuv. B mporpamme peanu3oBaHBl JUIAKTHYECKHE TNPUHLMUIBLI OOyYEHHS:
LeJIOCTHOCTh, CTPYKTYPHOCTh; OTPa)X€Ha B3aUMOCBSI3b MEX/Y OTAEIbHBIMH 3JIEMEHTAMHU
CTPYKTYPHI, YYTE€HbI MEeXIIPEIMETHBIE CBS3H.

[TacniopT mporpamMmMbel 060CHOBAaHHO U IOJHO OTPaXKaeT COJAEPXKaHUE AMCLHILIMHEL, ee
POJb U MECTO B MOATrOTOBKE CIIEIMAIUCTA CPEAHETO 3BEHA, PACKPBIBAET LEJU U 3a1a4H
yuebHo# mucuunnuHbl. OnpeneneHsl TpeGOBaHMS K YMEHUSM ¥ 3HAHUAM CTY/ICHTOB.

IlepeueHb pEeKOMEHIYEMOM OCHOBHOM M JOMOJHHUTENBHOM JIATEPAaTyphl BKIIOYAET
OOILEIOCTyNIHbIE WCTOYHMKH, M3JjaHHBIE B TOCIEAHEe Bpems (He mo3gHee 5 Ier).
Ilepeunciennsie UHTepHET — pecypchl aKTyalbHbI U IOCTOBEPHEL.

Paboyas nporpamma aucnumnuasl OY [1.04 Maremarrka MoeT GbITh peKOMEHIOBaHA
IUIsS. UCTIOJIb30BaHusl B y4eOHOM Ipoliecce MpH MOATOTOBKE I}OBCIEEQHwIBHOCTH 09.02.07

WHpopMalMOHHEIE CHCTEMBI U IPOrPaMMHPOBAHME. /;ss%b‘cm O8D230,34 40y
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Peuensus
Ha y4e0HYIO IporpaMMy y4eOHOM JUCIUATLUIAHEL
OY .04 MaremaTuka
IUIsl CHIELUAIbHOCTH
09.02.07 UudopmanHoHHbIe CHCTEMBI H IPOrPaMMHPOBaHHE

JlanHas mporpamMma  SBIS€TCS YacTbIO OCHOBHOM  Npo(ecCHOHAIBHOM
oOpa3oBaTenbHON mporpaMmel B cootBercTBUr ¢ ®I'OC cpeanero (momHoOro) obiero
obpazosanus u PI'OC no cnenmansroct CITO 09.02.07 MHbOpPMALHOHHBIE CHCTEMBI
M TporpamMMupoBaHue. PaspaboraHa Ha ocHOBe ®enepalbHOrO rocyaapCTBEHHOTO
00pa30BaTeNbHOrO CTAaHAApPTa NPEABABISEMBIX K - CTPYKTYpE, CONEPXKAHHIO |
pe3yJbTaTaM OCBOEHHMsI y4eOHOM NUCLMILUIMHEL, ¥ B COOTBETCTBHUHU ¢ PexoMeHmanusamu
N0 OpraHu3alliM IMONy4YeHHs CpeJHEro obmero oOpa3oBaHUS B MpEAEaX OCBOCHHS
00pa3oBaTeNbHEIX NPOrpaMM CPEAHEro NpOQEecCHOHATHLHOrO 0Opa3oBaHMs Ha Oaze
OCHOBHOro  obmero ofpasoBanus ¢ yderoM TpeGoBaHMil  (emepaibHbIX
rOCyapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB II0 CHNELMAILHOCTH CpEIHEro
npodeccroHanbHOro  obpasoBanust  (ganee - @®IOC  CIIO)  09.02.07
WHpopMalMoHHble CHCTEMBI M IPOTPaMMHPOBAHHE, YTBEPHKAEHHOTO NPHKA30M
Munucrepcta o6pasoBanus u Hayku Poccuiickoi ®eneparuu ot 28.07.2014 N804,
3aperucTpupoBaH B Munrocte Poccuu 21.08.2014  Ne 33733.

Cozepxanve naHHOW y4eOHOM IMCLUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHHE
3HAHWM, YMEHMH M HAaBBIKOB CTYJEHTOB B 00JIACTH MaTeMaTUYeCKUX BHIYMCIICHUM. B
nporpaMMe omnpezeneHbl (popMa NMpOBeNSHHS, LENH, 3a1aud y4eOHOH MUCIIUILIHHEL,
OPEACTaBICHbl MaTepHalbl Uil TEKyIleH M MNpPOMEXYTOYHOM arrecTauuu. B
MporpaMMe pealu30BaHbl MMAAKTUYECKME MPUHIMOBI OOYYEHHS: LEJOCTHOCTD,
CTPYKTYPHOCTb; OTPaXK€Ha B3aUMOCBS3b MEXTy OT/EIbHBIMHU JJIEMEHTAMH CTPYKTYPBHI,
YYTEHBI MEXIIPEAMETHBIC CBsi3u. Pabouas mporpamma mpearnosiaraeT pacrnpeeieHne
TEM M HU3Y4YCHHME MaTepuaja IO pa3fejaM: OCHOBHEIE IIOHSTHUS U METOIBI
MaT€MaTH4YECKOTO aHallW3a, 4YHMCJICHHBIE METOIbl peIleHHs NpPUKIaJHbIX 3a7ad,
JJIEMEHTBl MaTeMaTUYeCKON CTaTUCTHKH, TE€OMETPHH. TeMaTW4YecKH IUIaH u
conepxkaHue y4eOHOM MMCLUILTMHBI PAaCKPHIBAET IOCIIEN0BATENBHOCTD IPOXOXKIECHHUS
TEM, COOTBETCTBYET y4eOHOMY IUIaHy M PaCIpe/IeICHUIO YacOoB.

ITacniopt nporpamMmMbl 060CHOBAHHO H TIOJIHO OTPAXXAET COIAEPIKAHHUE AUCLUAILIHHEI,
€€ pOJlb U MECTO B NOATOTOBKE CIELMANIMCTA CPENHEro 3BeHa, PAaCKpHIBAeT LENU U
3afa4d y4eOHO¥M mucuumiuHbl. OmnpeneneHs! TpeGOBaHUS K YMEHHSM M 3HAHHSM
CTYyJICHTOB.

Ilepeyens pexoMeHIyeMOW OCHOBHOM M [ONOJHHUTENBHOM JIUTEpPaTyphl BKIIIOYAET
OOILe/IOCTYNIHbIE MCTOYHMKH, W3JaHHBIE B IOCIE[Hee BpeMs (He MO3JHee 5 yer).
ITepeunciennsie IHTEpHET — pecypChl aKTYalbHBI H JOCTOBEPHEL.

Pabouas nmnporpamma gucummimesl  OYJ[.04 Martematnka MOXeT OBITH
PEKOMEHII0OBaHa [jIs MCIONb30BaHUA B y4eOHOM npouecce IpY TOATOTOBKE IIO




