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1.MACHOPT IPOI'PAMMBI YYEBHOM JUCIUIIINHBI
II1.01 MaTemaTuka: ajredpa, Ha4ajIa MAaTEMATHYECKOT0 AHAJIN3Aa, Te0MEeTPHUA

1.1. O61acTh NpUMEHEHHUS IPOTPAMMBbI

Pabouas mporpamma JUCIMIUIMHBI — SIBIIIETCS  YacThIO TPOTPaAMMBI  MOJATOTOBKH
crienanucToB cpennero 3BeHa B cootTBercTBHM ¢ PI'OC CIIO mno cnemmansuoctu 09.02.02
KomrmbroTepHsie cetu.

1.2. MecTO I1MCHUNJINHBI B CTPYKTYpe HNPOrpaMMbl NOATOTOBKH CHEIHATHCTOB
CpeJHero 3peHa

YyeOHast naucimmumHa «Maremaruka: aireOpa W Hadala MaTeMaTHISCKOTO aHaJN3a;
reoMeTpus» U3ydaeTcsi B 00IeoOpa3oBareibHOM IMKIC, Ha 0a3e OCHOBHOTO OOIIEro
00pazoBaHws.

JIis  OCBOGHHMS JIUCIMIUIMHBI CTYACHTHI HCTIOJIb3YIOT 3HAHUSA, YMCHUS W HABBIKH,
c(hOopMHPOBAHHBIC Ha 3Tare OCBOCHUS MPOrPAaMMBbI 10 MaTeMaTHKe OCHOBHOM IIKOJIBI.

1.3. leau 1 3a0a4u JUCUMILIMHBI — TPeOOBAHMS K pe3y/bTaTaM OCBOCHUS

AUCUMTLTHHBI
B pesynbrate m3yuenus o0s3aT€NIbHOM 4acTH Y4€OHOTO IMKIJIA OOYy4aroIIuiics
JTOJDKEH:

3HaTh:

1. 3HaueHWe MaTeMaTHYECKOW HAyKH JJISi PEHICHHMS 3a7ad, BO3HHKAIOIIMX B TCOPHH U
MPAKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHMYEHHOCTh MPUMEHEHHsS MaTeMaTUdeCKUX METOJ0B
K aHAIM3Y W HWCCIJICIOBAHMIO TIPOTIECCOB U SIBIICHUH B MPHUPOJIE ¥ OOIIECTBE;

2. 3HaueHWE TPAKTUKH W BOMPOCOB, BO3HHKAIOIIMX B CaMOW MaTeMaTHKe IS
dbopMHpOBaHMA U PA3BUTUA MaTeMaTMYECKOW HAyKH; HWCTOPUIO pa3BUTHSI TOHATHS YHCIIA,
CO3JIaHMsl MaTeMaTUdeCKOTO aHaInW3a, BO3HUKHOBEHHS W PAa3BUTUS T'€OMETPHH;

3. yHHMBEpCalbHBI XapakTep 3aKOHOB JIOTHKM MAaTeMaTHYECKHX pacCYXICHUH, HuX
NPUMEHUMOCTh BO BCEX 00JIACTAX YEJIOBEUYECKOU NeATENbHOCTH;

4. BEpOSATHOCTHBIM XapakTep pPa3jMYHbIX MPOLECCOB OKPYXKAIOLIETO MHpA.

Ymertn:

1. BemoOnHATH apupMeTHUECKHE JEWUCTBHS HAJ UYHCJIaMH, CO4YeTas YCTHbIE U
NMCHbMEHHBIE TIPUEMbl; HAXOJWUTh TPHOJIDKEHHbIE 3HAYCHUS BEJIMYMH W TOTPEIIHOCTH
BBIUHCJICHUH (a0COJIIOTHAS ¥ OTHOCUTEJIbHAS); CPAaBHHUBATh YHWCIIOBBHIC BBIPAKCHUS;

2. HAaxXOJWTh  3HAYCHUS  KOpHA, CTEMeHHW, JorapupmMa, TPUTOHOMETPHYECKHUX
BBIPAKEHUI HAa OCHOBE OTIPEJEeJICHHS, MWCTIOJIB3YS TpU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIE
CpelICTBa; MOJIb30BaThCSl MPUOIKE HHOM OIICHKOM TMPH MPaKTHYECKUX pacyeTrax;

3. BBHINOJHATH TPeOOpPa3OBaHUSI BBIPAKCHUH, TPUMEHSS (OPMYIBI, CBS3aHHBIE CO
CBOWCTBAMHM CTEIECHEH, JIOTapu(PMOB, TPUTOHOMETPUUECKUX (DYHKIMIA;

4. BRMUCIATH 3HaueHHWE (QYHKIMHM TI0 33JaHHOMY 3HAUCHHIO apryMeHTa TpU Pa3IMuHBIX
crioco0ax 3ananus (QyHKIUY;

S.ompenensaTh OCHOBHBIE CBOWCTBAa YHCJOBBIX (YHKIMH, WUIIOCTPUPOBATh WX Ha
rpadukax;

6.ctpouth TpadWKu W3YYEHHBIX (DYHKIMIA, WUTIOCTPUPOBATh IO TpaduKy CBOMCTBA
AIIEMEHTApHBIX (DYHKIMIA;

7.¥MCTI0JTb30BaTh TIOHATHE (DYHKIMHU JIS OTIMCAHUS W aHAM3a 3aBUCUMOCTEH BEJIMYUH;



8. HaxXOaUTh MPOM3BOJHBIC AIIEMEHTAPHBIX (DYHKIWIA;

9. wucmoib30BaTh TMPOVBZBOAHYIO JJISI W3YYEHHMS CBOWCTB (YHKIMA W TOCTPOCHUS
rpaduKoB;

10. npumeHATh TMPOMZBOAHYIO JJIsi TPOBEJCHUS] TPHOJIMKCHHBIX BBIUKCIICHHH, pEIaTh
3a[]a4u¥ NPUKJIQJHOTO XapaKTepa Ha HAXOXJIEeHHE HAWOOJbIIEr0 W HAUMEHBIIETO 3HAUYCHUS,;

11. BBMUCIIATE B TPOCTEUIIMX CJydasx IUIOM@QAM U OOBEMBI C WCIOJb30BaHHEM
OTIPEIEJIEHHOTO HHTETpaa;

12. pemare palpoHaANbHBIC, MOKa3aTeibHbIC, JOrapuPMUIECKHe, TPUrOHOMETPHUIECKUC
ypaBHEHMS, CBOJSIIMECS K JIMHEHHBIM M KBAJpPATHBIM, a TAKXKe AHAJOTUYHBIE HEpPABEHCTBA M
CUCTEMBI;

13. ucnonp3oBare rpaduuecKuii METOJ PEIICHHs YpaBHEHHI U HEPABEHCTB;

14. moOpaxarh Ha KOOPAMHATHOW IUIOCKOCTH PEIICHUS YPaBHCHWI, HEPABEHCTB W
CUCTEM C JABYMsI HCM3BECTHBIMU;

15. cocTaBisATh W peliaTh YpaBHEHWS] W HEPABEHCTBA, CBS3BIBAIOIINEC HEH3BECTHEIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YWHCJIC TIPUKIAAHBIX) 3a1a4ax.

16. pemares mnpocTeiiive KOMOHMHATOPHBIE 3aJaud METOJOM Tiepebopa, a Takke C
HCTIOJIb30BAaHUEM HM3BECTHBIX (POpMYIT,

17. BBMUCIAT, B NPOCTEHIIMX CIIydasX BEPOSTHOCTH COOBITHI HAa OCHOBE MOJCYETA
quclia UCXOJ0B;

18. pacno3HaBath Ha dYepTEkKAX M MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMepHble OOBEKTHI C UX OMUCAHUAMH, W300PAKEHUSIMU;

19. ommchiBaTh B3aUMHOE PACTIONIONKEHHE TPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE,

20. aHamBupoBaTh B MPOCTEHMINMX CIIydasX B3aUMHOE pACTIOJIOKEHHE OOBEKTOB B
NPOCTPAHCTBE

21. moOpaxxaTb OCHOBHbIE MHOTOTPAHHMKH M KPYTJIbIC TEJa; BBINOJHITH YEPTEIKHU IO
YCJIOBUSIM 33j1ad;

22. pemiaTb IUIAHUMETPUYECKUE U TMPOCTEHIMe CTepeoMEeTpHYECKHe 3aJadyd  Ha
HAXOXKJIEHUE T€OMETPUUECKHUX BEJIMYWH (JJIMH, YTJIOB, IWIOMaAei, 0O0beMOB);

23. UCTIOJIL30BaTh MPHU PEIICHHH CTEPEOMETPUUECKUX 3a/1ad IUIAHUMETPUIECKUE (PaKTh
Y METO/IbI;

24. MpoBOIUTH JIOKA3aTe/IbHBIC PACCYXKICHUS B XOJ€ PEIICHUS 3ajad.

MaxkcumanbHas ydeOHas Harpyska oOyuaromerocst 351 yac, B TOM 4HCIe:
— o0s3arenbHas ayAuTOpHas ydeOHas Harpyska oOydaromierocs 234 yaca;
— camocTosTeNbHas paboTa oOyyaromerocs 117 yacos.



1.4. IlepeyeHb IUIAHHPYEMbIX Ppe3yJabTATOB OOYyYeHMSs 10 JUCHUIIHHE
(mepeyeHb popMuUpyeMbIX 3HAHUI, YMEHUH M ONTHI JAeSITEJIbHOCTH)

HanmeHnoBanue B pe3ysbrate n3yueHus: yueOHON NUCUUIUIMHBL 00y4Yaromuecs TODKHBI
TeMbl 3HaTh yMeTb UMETb MPAKTUYECKUNA OTIBIT
AJITEBPA 31 3nHaueHue Matematuyeckod | Y1 BeimosiHsATe apudmernueckue | Ol HCIO0JIb30BaTh
HayKd JUisl pelleHus 3ajad, | AeHCTBHA HaJ 4HCIaMHM, codeTas | MPHOOpETeHHble  3HAHUA U
OCHOBEI BO3HHMKAIOIMX B TEOPUH U | yCTHBbIE M NMUCbMEHHBIE NMPUEMBI; | yMEHUsI B INPaKTUYECKOH
TPUTOHOMETP | TPAKTHKE; WHPOTY M B TO K€ | HAXOIMTH NpUOIMKCHHBIE JEATENHHOCTH. u
N BpeMs OTPAaHUYEHHOCTb | 3HAYEHUS BEJIMYUH U | MOBCEIHEBHOW JKH3HU
MPUMEHEHH] MAaTeMaTU4ECKUX | MOTPEUIHOCTH BBIYUCIICHUI | V11 TNpaKTHYECKHUX pacdeToB
METONOB K  aHam3y W | (abcomoTHas M OTHOCHTENbHas); [ mo  Qopmynmam,  Brouas
HCCIIEZI0OBAaHUIO IIPOLIECCOB U | CpaBHUBAThH YHUCIIOBEIE | (hOpPMYIIH, coJeprKaliue
SBICHHH B  TPHUPOJE W | BBEIPAXKCHHS, CTEeICHH, paJuKabl,
oOmecTse; V2 Haxo/WTh 3HAYCHHSA KOPHSA, | JOTapH(OMBI u
32 3HadeHWE TIPAKTHKA W | CTENCHH, norapudmMa, | TpUrOHOMETpHUIECKHE
BOTIPOCOB, BO3HHKAIOIIUX B | TPUTOHOMETPHUIECKUX GyHKOMY, HCHONB3YyS  TIPH
camoit MaTeMaTHKe U1 | BBIpQKCHHH Ha OCHOBE | HEOOXOIMMOCTH CIIPABOYHBIC
dbopMHUpOBaHUA W Pa3BUTUS | ONPEICNCHMS, WCIONB3YysS IIPH | MaTepHalbl ¥ IIpoCTeHIme
MaTeMaTH4eCKOH HayKd; | HEOOXOMMOCTH BBIYUCIIUTENIbHBIE YCTPOICTBA;
HUCTOPUIO PAa3BUTUS MOHATHSA | MHCTPYMEHTAIbHEBIC CpeJcTBa;
qHCHa, CO37aHUS | MOJIB30BATHCS IpUOIDKEHHO
MaTeMaTH4eCcKOTo aHamM3a, | OEHKOW  NpU  MPAKTHICCKHUX
BO3HHKHOBEHHSI ¥ Da3BHTUS | pacderax;
reOMETPHH; Y3 BBINOJHATE NpeoOpa30BaHUSL
33 yHHUBepcaJbHBII XapakTep | BBIpaKCHHUH, TIPUM EHSIS
3aKOHOB JOTUKU | (GOPMYIIBI, CBSI3aHHBIE co
MaTeMaTHYECKUX CBOMCTBAMH CTEeIICHEH,
paccyaeHuii, ux | yorapupmos,
HIPUMEHUMOCTb BO BCEX | TPUTOHOMETPUUECKUX (yHKIUI;
obmacTix 9eJI0BeYeCKOI
JIeATEIbHOCTH;
OYHKINN UX 31 3HaueHue MateMaTHdeckou | Y4 BBIYMCIIAT 3HadyeHue | 02 HCIOJIb30BaTh
CBOWICTBA U HayKd sl peueHus 3ajgad, | QyHKouu 1o 3aaHHOMY | MPUOOpETCHHbIC  3HAHUS U
I'PAD®UKN BO3HUKAIOIIMX B TEOPUU U | 3HAUEHUIO apryMeHTa MpU | yMEHUS B IPaKTU4YECKOU
IpaKTUKe; IIMPOTY M B TO )K€ | PasiMYHBIX CcHoco0ax 3aJaHus | JEATEIbHOCTH u
BpeMs OTPaHUYCHHOCTh | ()yHKIHH; MOBCEHEBHOM JKU3HU
NpPUMEHEHH MaTeMaTH4ecKux | Y5 OTpeeNiATh OCHOBHBIE | U1 ONHCaHHA C TIOMOIIBIO
METOZIOB K  aHamm3y U | cBoiictBa dYHCNOBBIX (yHKIWH, | QyHKIMH Pa3IMIHBIX
HCCIIEJOBAaHUIO MPOLECCOB WU | MIUTIOCTPHPOBATH nx Ha | 3aBUCHMOCTEH,
SBICHWH B  Tpupone U | rpadukax; TIpEICTABICHUS ux
obmrecTse; Y6 ctpouts rpaduKi M3YYEHHBIX | TpadUUecKd, HHTEPIPETAIN
32 3HadeHWe TpakTHKd W | QYHKIWH, WUIOCTPUPOBATh MO | IpadHKOB;
BOTIPOCOB, BO3HHKAIOIIUX B | TpaduKy CBOWCTBa
caMoi MaTeMaTUKe U1 | 3JIEMEHTAPHBIX (yHKINH;
dbopmupoBaHusl W pasBuTHi | Y7 HCTIO0JIb30BaTh TIOHSITHE
MaTeMaTHIeCcKOn HayKW; | GyHKOMM 11 ONHCAHHA W
UCTOPUIO Pa3BUTUS MOHATUS | aHAJIM3a 3aBUCUMOCTECH BEIMYHH;
qHCTa, CO3maHUsA
MaTeMaTHIeCcKOro aHaIN3a,
BO3HUKHOBEHUSI ¥  Pa3BUTUA
TreoMeTpHH;
33 yHUBepcalbHBIN XapakTep
3aKOHOB JIOTUKH
MaTeMaTH4eCKUX
paccyXIeHuH, 1504
MPUMEHUMOCTb BO BCEX
obmacTix qeJ0BeYeCKOI
JIeATENbHOCTH;




HaumenoBanue B pesysbrate m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs TOIDKHBI
TEMBI 3HATh yMETb UMETb NIPAKTUYECKUN OIBIT

HAYAIJIA 31 3HaueHwe mMarematudeckod [ Y8  HaxoauTh npousBoHbie | O3 HCTOJIb30BaTh

MATEMATHYE HayKd JUII pelleHus 3a7ad, | dJeMEHTapHBIX (YyHKIUH; NpHOOpETeHHBIE  3HAHUS W

CKOro BOZHUKAIONIMX B Teopud U | Y9 HCHOIB30BaTh NPOMU3BOJHYIO | YMEHHS B IPAKTUUECKOH

AHAJIM3A MPaKTHKe; IIUPOTY W B TO XK€ | JUI1 M3Y4YCHHS CBOWCTB (YHKUMH | NEATEIRHOCTH 31
BpeMs OTPaHWYCHHOCTh | M MOCTPOCHHMS IpauKOB; [IOBCEIHEBHOU JKU3HU
OpUMEHEeHUsT MateMaTndeckuX | Y10 DnpuMeHSTs NPOM3BOJHYIO | JI1  PELICHUs  [PUKIAJHBIX
METOZI0OB K  aHamM3y W | U1 NPOBEJICHUS MPHOIDKCHHBIX | 3a1ad, B TOM yucie

HCCJIICIOBAHUIO TMPOUECCOB U

BBIUMCJICHUH, pemarb 3a7aduu

COINAJIbHO-3KOHOMHNYCCKUX H

SBICHMH B  MPHPOJE W | NPUKIAJHOTO  XapakTepa  Ha | (U3WYECKHX, HAa HAHOOJIBIINE

oburecTse; HaXOXKJeHWE  HaMOOJBIIEr0 ¥ | U HAaUMEHBIINE 3HAYCHHSA, HA

32 3HaueHHe MPAaKTMKU U | HAUMEHBIIETO 3HAYCHHUS; HaX0XKJICHUE  CKOPOCTH U

BOIIPOCOB, BO3HUKAOMMUX B | Y11 BBIYUCIATL B MNPOCTEHIIUX | yCKOPECHHS;

camoit MaTeMaTHKe I | cioydasx IUIOIagd U OO0BEMBI C

dbopMupoBaHUA M Pa3BUTUS | UCTIOJIB30BAHUEM OIPEACICHHOTO

MaTeMaTH4ecKon HAyK{; | MHTerpana;

HUCTOPUIO Pa3BUTUS  MOHATUS

qHcHa, CO37aHUs

MaTeMaTH4ecKoro aHaIu3a,

BO3HMKHOBEHUS] M  DPa3BUTUS

reoMeTpuH;

33 yHHBepCaJbHBIN XapaxkTep

3aKOHOB JIOTUKH

MaTeMaTH4eCKUX

paccyxaeHui, ux

MIPUMEHAMOCTh BO BCEX

obmacTix YeJI0BEYECKOM

JIESITENIbHOCTH;
YPABHEHUSA U | 31 3Hauenue matematnyeckoir | Y12  pemats pauuoHanbHble, | O4 HCMOJIb30BaTh
HEPABEHCTBA HayKd JUIl pENIeHWs 3ajad, | IMoKasaTesbHBIE, IpHOOpeTeHHBIE  3HAHUS W

BO3HHKAIOMIAX B TEOpHWH W | JorapudMudeckue, YMEHHS B  IIPaKTHUECKOH

IIPaKTUKE; MIHUPOTy U B TO K€ | TPUTOHOMETPUUECKUE JIESITENIbHOCTH u

BpeMs OrPaHUYEHHOCTh | YpaBHEHUS, CBOJSIUECS K | IOBCEIHEBHOU JKU3HU

IpPUMCHEHHS MAaTeMaTHYeCKUX | IMHEWHBIM W KBaJPaTHBIM, a | i MIOCTPOEHHUS u

METOJOB K  aHaliu3dy U | TaKxke AHAJIOTUYHBIC | MCCIIEIOBAHUS MIPOCTEHIINX

HCCIIEJ0BAaHUIO IIPOLECCOB U | HEPABEHCTBA U CUCTEMBI; MaTeMaTHYeCKIX MOJeTeH;

sSBIeHMH B  mpupojge ® | Y13 mcmomp3oBaTe rpadudeckmit

obmrecTse; METOJ pCLICHUS YpaBHCHUH W

32 3HaueHHe MPAKTMKU U | HEPABEHCTB;

BONPOCOB, BO3HUKamommx B | Y14 n300paxkaTh Ha

caMoii MaTeMaTHKe Ul | KOOpAMHATHOM IJI0CKOCTH

dbopMHUpOBaHUA M Pa3BUTHS | pelIeHUs ypaBHEHHH,

MaTeMaTH4ecKon HAyK{; | HEpaBEHCTB U CHCTEM C [ByMs

UCTOPUIO Pa3BUTUS MOHATHSA | HEU3BECTHBIMU;

4Hcoa, cosmaHus | Y15 cocraBmATe U pemaTh

MaTeMaTH4ecKoro aHalM3a, | ypaBHEHHs W HEPaBEHCTBa,

BO3HUKHOBEHUSI ¥ Pa3BUTUA | CBA3BIBAIOLIME HEU3BECTHBIE

reoMeTpuH; BEJIMYUHBI B TEKCTOBBIX (B TOM

33 yHuBepcalpHBIIl XapakTep | YUClie MPUKIAIHBIX) 3aJadax.

3aKOHOB JIOTUKH

MaTeMaTH4YeCKUX

paccyxaeHui, ux

MIPUMEHAMOCTh BO BCEX

obmacTIax 4EeJI0BEYECKOH

JIESITENIbHOCTH;
KOMBUHATOP 33 yHuBepcanbHbIM xapakrtep | Y16 pemarts npocreiimue | O5 HCI0JIb30BaTh
HKA, 3aKOHOB JIOTUKH | KOMOWHATOpHBIE 3aJa9y | IpUOOpETeHHBIe  3HAHUS W
CTATUCTUKA MaTeMaTH4eCKIX METOJIOM Tmepedopa, a TakKe C | yMEHHsT B MPAKTHIECKOM
" TEOPUA paccyXIeHUH, UX | HCIIOJB30BaHUEM HU3BECTHBIX | NEATEIBHOCTH 31
BEPOATHOCTE IIPUMEHUM OCTh BO Bcex | Gopmym MOBCEIHEBHOU JKU3HU:
74 obmacTiax yenoBedecko | Y17 BelUMCHATE B IPOCTEHINMX | JUIL aHaim3a pealbHBIX

JIESITENIbHOCTH; ClIydasix BEPOSTHOCTH COOBITHH | YHCIOBBIX JIAHHBIX,




HaumenoBanue B pesysbrate m3ydeHus: y4eOHON MUCIUTUTMHB 00YYarOIINECs TOIDKHBI
TeMBI 3HaTh yMeTb AMETh MPAKTHYECCKUN OTIBIT
34 BepOSATHOCTHBIM XapakTep | HA OCHOBE TOJACYETA YHCNA | MPEICTABICHHBIX B BUJIE
Pa3IMIHBIX MPOIECCOB | MCXOJIOB; JyarpaMm, rpauKoB;
OKPYXKAIOIIEro Mupa 06 HCIIOJIb30BaTh
npuoOpeTeHHBIE  3HAHUS W
YMEHHS B  IIPaKTHUECKOH
JIeATeIbHOCTH u
MOBCEIHEBHOW  JKW3HU  JIjIs
aHanm3a nHpOpManuH
CTATUCTHUYECKOTO Xapakrepa;
I'EOMETPIA 31 3naueHue Martematuueckoid | Y18 pacmos3HaBate Ha ueprexkax | O7 HCIIOJB30BaTh
HayKd U1 peIleHHus 3ajad, | ¥ MOJEIIX IPOCTPAHCTBEHHBIC | IPHOOpPETeHHBIC  3HAHUS U
BO3HHKAIOMIMX B TeOpUH U | GOPMBI; COOTHOCHTH TPEXMEPHBIE | YMEHUSI B NPaKTHYECKOH
IpaKTHKE; IIUPOTy U B TO K€ | OOBEKTHI C UX OIMCAHHUAMH, | JEATEeIbHOCTU u
BpeMs OTPAaHUUYEHHOCTh | M300paKEeHUSIMHU; MMOBCETHEBHON JKU3HU
MpUMEHEeHUs] MaTeMaTuieckux | Y19 OTIHCHIBATD B3aUMHOE | Wit UCCIIeJOBaHUS
METOJOB K  aHaliuM3y U | paclojokeHue IPSAMBIX U | (MomerMpoBaHuUsl) HECIOKHBIX

HCCIIEIOBAHUIO MPOLECCOB HU
SBIEHUH B NPUPOJIE U

o0111eCTBE;

32 3HaueHHWE TPAKTUKH U
BOTIPOCOB, BO3HUKAIOIIUX B
camoit MaTeMaTHKe U1
(bopMHUpOBaHHI W  Pa3BUTHA
MaTeMaTHYeCcKOn HaYKH;
HCTOPUIO Pa3BUTUS OHATUS
qucIa, CO3TaHus
MaTeMaTHYeCcKOro aHaI3a,
BO3HUKHOBCHUS W Pa3BUTUS
TeOMETPHH;

33 yHHBepCalbHBIN XapakTep
3aKOHOB JIOTUKA
MaTeMaTHd eCKUX
paccyXJIeHHH, ux
MIPUMEHUM OCTh BO BCEX
o0macTix YyeJIoBe4YeCcKoi
JIeSITeIILHO CTH;

IUIOCKOCTEH B IPOCTPaHCTBE,

Y20

aHaJIM3UpPOBaTh B

OPOCTEHINNX CioydasX B3aMMHOE

pacrojio)keHHe  OOBEKTOB B
NPOCTPAHCTBE;
Y21  u3obpaxaTh  OCHOBHBIC

MHOTOTpaHHUKU U KPYIUIbIC TCJIa,

BBIIIOJIHATD

YEPTEIKHU 1o

YCIOBHUSIM 3a1a4;
VY22 pemath NIAHUMETPUUYECKUE

u npocreimme
CTepeOMETpHUYCCKUe 3aJaddl Ha
HaXOK/ICHNE TeOMETPHYECKUX
BEJIMYIHMH (mmH, YIJIOB,

wioniaael, 00peMoB);
V23 ucnonb3oBaTh NpU PELICHUU

CTEPEOMETPUIECKHX 3a1a4
IUIAHAMETpUUecKue  (aKTel W
METOBI;

Y24 npoBOaMTH JIOKa3aTelbHBIE
paccyXIeHHsS B XOJ€ pEUICHHS

3a7a4

MPaKTUUYECKUX CUTyallud Ha
OCHOBE H3Y4YEHHBIX GOpMyI U
CBOMCTB Quryp;

08 HCIOJIb30BATh
HNpUOOpETEeHHbIE  3HAHUA M
YyMEHHS B  IIPaKTH4YECKOW
JeSITeTIbHOCTH u
HOBCEJHEBHOM  JKH3HU VIS
BBIYMCJICHUsI ~ 00BEMOB U
niomanen MIOBEPXHOCTEH
MIPOCTPAHCTBEHHBIX TeJl MpPH
pelIeHun TIPAKTHICCKAX
3ajad, HCTIONB3Y S Ipu
HEOOX0MMOCTH
CIIPaBOYHUKH u
BEIYNCIIHTEIIEHBIC
yCTpOICTBa.




2. CTPYKTYPA M COJAEPKAHUE YUEBHOW JUCIUILTAHBI

2.1. O0beM y4yeOHO TUCHUIIMHBI M BUIbI Y4eOHOM padoT

IT171.01 Maremaruka: anreOpa, Hadajia MaTeMaTHdECKOTO aHAINW3a, T€OMETpPHs

Bun yueOGHoi paboThI Bcero Cemectp
4acoB 1 2
YuebHast Harpy3ka (Bcero) 351 144 207
AyuTopHas Harpy3ka (Bcero) 234 96 138
B TOM YHCJIE:
JICKIIMOHHbBIE 3aHATUS 116 48 68
PAKTUYECKUE 3aHITHS 118 48 70
CamocTosiTenbHAs paboTa (BCero) 117 48 69
B TOM YHCJIE:
pedepar 14 2 12
KOHCYJIbTaI[H 12 6 6
caMOCTOsITeNIbHas BHeayJUTOpHas pabota B BHAC JOMAIIHUX IPAKTHYCCKHX 91 40 51
3aJaHui, WHIMBHIyAIbHBIX 3aJaHUH, CaMOCTOSTENBHOTO TOJ0Opa W H3yYCHUS
JIOTIOJIHUTEIIFHOTO TEOPETHYECKOr0 MaTepualia
ITpomexyTOYHAS aTTeCTAIHS 9K3aMeH 9K3aMeH
2.2 CTpyKTypa AHCUUIJIUHBI
KoimyecTBO ayIWTOPHBIX YACOB
IlpakTHuyeckue u CamocTosiTe/IbHast
HaumeHoBaHue pa3jesioB W TeM TeopeTHueckoe
Bcero J1adopaTopHbIe pabora cryaeHra (4ac)
o0y4yeHune
3aHATHS
1 cemecTp
Paznen 1. AJITEBPA 12 6 6 4
Paznen 2. OCHOBbBI 20 8 12 8
TPUT' OHOMETPUU
CBOUCTBA U I'PA®UKU
Paznen 4. HAUYAJIA 28 16 12 20
MATEMATUYECKOI' O AHAJIM3A
2 cemecTp
Paznen 4. HAUAJIA 8 2 6 2
MATEMATHUYECKOI'O AHAJIM3A
Pasgen 5. YPABHEHUA U 18 8 10 10
HEPABEHCTBA
Paznen 6. KOMBTHATOPUKA,
CTATHCTHKA ¥ TEOPUS 24 14 10 12
BEPOSITHOCTEN
Paznen 7. TEOMETPUS 88 44 44 45
Bceero no aucruiumae 234 116 118 117
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2.3 TemaTH4yecKHUil MJIaH U coJlep:KaHUe YU4eOHbIX 3aHATHH

HanmenoBanue Conepikanne y4yeOHOro Marepuasia, HpaKTHYecKue padoThbl, Oo0bem YpoBenb
pa3nesioB U TeM caMoCTOsITe/IbHAsE padoTa 00y4YaroLMXCS. 4acoB OCBOEHMS
1 2 3 4
Paznen 1. AJITEBPA 16
Tema 1.1. Coneprkanue yueOHOTO MaTepuaia 12
JlelicTBUTEJILHBIE 1 Lensle v panMoHAaNBHBIE YUCTA. 2 1
qucaa 2 | ApudpmMeTndeckuil KOpeHb HATYPaIbHON CTCTICHH. 4 1.2,
[IpakTnueckue 3aHATUSL 6
1 | CreneHb ¢ panMOHANBHBIM M ICHCTBUTEJIBHBIM ITIOKa3aTeseM. 2
2 | CsoiicTBa cTeneHu ¢ parMOHaIbHBIM U JICHCTBUTEIBHBIM 4 12
MOKa3aTelieM.
CamocTosTenbHass paboTa 00ydaromuxcs 4
Penrenue 3anau 1o teme 4
Pazgen 2. OCHOBBI TPUTTOHOMETP NN 28
Tema 2.1. Coneprxanue yuyeOHOro MaTepuaia 12
TpuroHome Tpuye 1 OnpeneneHue cuHyca, KOCHHYCa U TAHTEHCA YIJa. 2 1
ckue GopMyJIbl. TpuroHoMmeTpuueckue ToxzaecTsa. PopMyJbl CIOKEHUS .
3 CuHyC, KOCHHYC ¥ TaHTeHC JBoitHOTO yria. [lonoBuHHOTO yrIna. 2 1
DopMyJibl IPUBEACHUS.
[IpakTnueckue 3aHATHS 8
1 CuHyC, KOCHHYC ¥ TaHTeHC JBOItHOTO yria. [TonoBHHHOTO yrua. 2
2 Dopmyisl npuseneHns. CyMMa U pa3sHOCTs cuHycoB. CymMma 2
pa3HOCTh KOCUHYCOB. 1
CamocrosTensHas paboTa 00ydaromuxcs 4
Penrenne 3ama4 1o teme 4
Tema 2.2. Conepskanue y4eOHOTO MaTepHana 8
TpuroHome Tpuye 1 [pocreiinre TPUTOHOMETPHIECKUE YPABHEHHUS 2 12
CKHE ypaBHCHMsI. 2 PenieHue TpUroHOMETPUYECKUX YPABHEHUM. 2 1
[TpakTueckue 3aHATH 4
1 VYpaBHeHue cos X = o
VYpaBHeHue sin X = o 2
VYpaBHeHue tg X = o.
2 PenieHue TpUroHOMETPUYECKUX yPaBHEHUU. 2 1
CamocrosTensHas paboTa 00ydaromuxcs 4
Penrenne 3a1a4 mo teme 2
Kouncynpranuu 2
Pazgea 3. PYHKIIMM MX CBOUCTBA U I'PA®UKU 52
Tema 3.1. ConeprxaHre ydeOHOTO MaTepHuaia 6
Crenennast 1 | CrenieHHasi pyHKIIHS, €€ CBOWCTBA M rpauK. 4 12
¢ynxuus. IMpaktueckue 3aHATHA 2
1 | HppannoHanbHbIe ypaBHCHHUS. 1
CamocTosTenbHas paboTa 00ydaromuxcs 4
Penrenue 3amau mo teme 2
Koncynpranuun 2
Tema 3.2. CozepxaHue y4eOHOTO MaTepuaa 8
Ioka3zarenb Hast 1 | INoxaszatenpHast QyHKIMS, €€ CBOWCTBA U IpaduK. 4 1
(yHKnmst. IpakTuueckue 3aHATHS 4
1| [lokazatenbHble ypaBHeHus. [loka3aTenbHble HEpaBEHCTBA. 1
CamocTtosiTenbHas paboTa 00yUYaromuxcs 4
Pentenne 3amay mo teme
Tema 3.3. CojeprkaHne y4eOHOTO MaTepHasa 16
Jlorapupmuueckass | 1| Jlorapudmsl. Coiictsa sorapupMos. 4 12
byHkuus. 2 | Jlorapupmuueckast GyHKIuUs , ee CBOMCTBA U rpad UK. 4 1
IIpakTuueckue 3aHsITHUL 8 1
1| Jorapudmuueckue ypasuenus. 4
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2 | JlorapudMudeckue HepaBEHCTBA.

CamocTosTebHAs pa60Ta O6y‘IaIOHH/IXC$I
Pemenue 3amadg mo teme

Tema 3.4.
TpuroHome Tpuuec K
ue pyHkumu.

ConeprxaHue y4eOHOTO MaTepHaia

1 | CBoiicTBa TPUrOHOMETpHUECKUX (PYHKUMH U UX rpaduKu.

IIpakTHueckue 3aHATUS

1| ObOpaTHBIC TPUTOHOMETPHUECKUE ()yHKIIUH.

2 | Pemenne 3amau mo teMe « TpuroHoMetpruueckue (yHKIHm.

CaMmocTosTensHas paboTa 00yJaromuxcs
Pemtenne 3amay mo reme

A IV~

Paznen 4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ol
o0}

Tema 4.1.
IocaenoBareabHOC
TH.

ConepxaHue yueOHOTO MaTepuaia

1 | CnocoObl 3aJaHUsT ¥ CBOMCTBA YHCIIOBBIX IOCIEN0BATEILHOCTEH

12

IIpakTHueckue 3aHATHS

1| BeruucneHus 4jeHOB MOCIEA0OBATENHHOCTH. [Ipenern
MOCTIEJOBATEIBHOCTH.

CamocTosTensHas paboTa 00ydarommxces

Pemenune 3amau 1o teme

Koncynpranus

Tema 4.2.
IlponsBogHas M ee
reoMeTpuYecKH it
CMBICJL.

CopneprxaHne y4eOHOTO MaTepHaa

[IpouzBoanas. ['eomeTpuuecKkuii CMBICI IPOU3BOHON

1
2 | TlpaBmma u popmys! mud GepeHIpoBaHus.
IpakTaeckue 3aHATASA

IpaBuma ¢ epenmpoBanus.

1
2 | TIpon3BoHEIC HEKOTOPHIX JIEMCHTAPHBIX (YHKIHH.

CamocTosiTensHas padoTa 00ydJaronuxcs
Penrenne 3ama4 mo teme

O (NN BININ|OIN®|o N ININ|A~

Tema 4.3.
IIpumenenune
NMPOM3BOIHOI K
HCCJIe]0BAHUIO
(ynkuuu.

CozepxaHue y4eOHOTO MaTepuaa

[N
N

1| BospacTtanue u yObIBaHHE ()yHKIIHH.

12

2 | Dkctpemymbl pyHkimu. Hanbonbiiiee U HauMeHblIee 3HAYCHUE
G YHKIUH.

12

IIpuMeHeHne MPOU3BOIHON K MOCTPOCHHIO rpadyuka (yHKIHH.

AKTHYCCKHEC 3aHATUA

Bospactanue u yosiBanue QyHKIUU.

[IpuMeHeHne Npou3BOAHON K MOCTPOCHHUIO Tpaduka GyHKIHH.

W[N]k [H|w

Pemenue 3amau no tTeMe «IpuMeEHEHUE NPOU3BOIHOMN K
HCCIICIOBAHUIO ()YHKIHID).

N (NN OIN] NN

CamocTtosiTenbHas padoTta 00yUyaromuxcs
Pentenne 3agau mo reme

SN

Tema 4.5.
IlepBooOpa3Has u
HHTETrpaj

(@)

oJiep>kaHue yueOHOro Matepuana

[EY
N

IlepBooOpa3zHasi..

[IpaBuna HaxoXAeHHs MEePBOOOPa3HOU (yHKIIMH.

[E

[Inomans KpUBOJIMHEHHON Tpamelnyuy U UHTErpal

AKTHYCCKHC 3aHATHA

[paBuia HaxOXXAEHUS TIEPBOOOPA3HOM () YHKIUH.

Brrumcnenue mromaniei ¢ MoMOIIbI0 HHTErpaa.

w|N|k[g|w|N|-

Jud pepennnanpaeie ypaBHEHUS

CamocTosTensHas padoTa 00ydarommxcs
Pemenue 3amau 1o teme

AOINININ[OINININ

Pasnen S. YPABHEHUSI U HEPABEHCTBA

Tema 5.1.
YpaBHenuss u
CHCTEMBbI
YPaBHEHHU ii.

Coneprxanne y4eOHOTO MaTepHaia

1 | PammonansHbIe, HppaIOHANBHEIE, TOKa3aTeIbHBIC
1 TPUTOHOM ETPUUECKUE YPABHEHUS U CHCTEMBI.

2 | PaBHOCWIIBHOCTh ypaBHEHHH, HEPABEHCTB, CHCTEM.

Hp AKTHYCCKHC 3aHATHA

1 | Kopru ypaBHeHHH. PaBHOCHIFHOCTD ypaBHEHHUH.

2 | IIpeoOpa3oBaHue ypaBHCHH.
OCHOBHBIEC TIPUEMBI PENICHHUS YPaBHEHH.

3 | Pemenne cucteM ypaBHCHHH.

CamocTosTenpHas paboTa 00yJaromuxcs

12




Pemenne 3amau mo teme

Koncynpramuu

N |OINN

Tema 5.2. Coneprxanue ydeOHOTO MaTepHaia
HepaBenctBa. 1 | PannonaisHBIe, HppalMOHANBHEIC, TOKA3aTeIBHEIC 1 1
TPUTOHOM ETPHUECKHE HEPABCHCTBA.
2 | Hcrmosmm3oBaHue cBOICTB M rpadyMKOB QYHKIMI MPH pEIICHUH 2 12
YpaBHEHHI U HEPABEHCTB.. '
[pakTnyeckue 3aHATHS 4
1 | MeTo MHTEPBAJIOB. 2 1
2 | VBoOpakeHre Ha KOOPIUHATHOW TUIOCKOCTH MHOKECTBA PELICHUM 2
YpaBHEHUI 1 HEPABCHCTB C IBYMsI TIEPEMEHHBIMU H HX CHCTEM.
CamocTosTenpHas padoTa 00yYarOIIUXCS 6
Pemrenne 3ama4 mo teme 4
Koncynpranun 2
Pazgen 6. KOMBUHATOPUKA, CTATUCTUKA W TEOPUsSI BEPOATHOCTEU 36
CozepxaHue y4yeOHOTO MaTepHala 24
1 | [paBuna komOuHATOpUKU. PelieHne KOMOUHATOPHBIX 33/1a4. 4 12
2 | PasmernieHus, COYeTaHUS U TEPECTAHOBKH. 2 1,2
3 | Kinaccuueckoe omnpe/erneHre BEPOSTHOCTH, CBOWCTBA BEPOSTHOCTEH | 2 1,2
4 | Teopemao cymMMe BEpOSTHOCTEH. 2 1,2
5 | Boruncnenue BepositTHOCTeH. [IpukiaaHbie 3amayu. 2 1,2
6 | IlpencrapneHue YMCIOBBIX JaHHBIX. [IpuKIagHbIe 3a7a4uH. 2 12
IIpakTuueckue 3aHATUL 10
1 | INpaBuma xoMOUHATOPHKH. Pemenne kKOMOMHATOPHEBIX 3a1a4. 2 1.2
2 | Pa3menieHus, coueTaHus ¥ EPECTAHOBKH. 2
3 | Kmaccuueckoe omnpeeneHe BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEH | 2
4 | Teopemao cymMe BepOSTHOCTEH. 2
5 | Beruucnenne BeposiTHoCcTel. [IpukiagHble 3amadn. 2
6 | IpencraBneHne YHCIOBHIX JAHHBIX. [IpHWKiIamHbIe 3amaun. 2
CamocTosTensHas padoTa 00ydJaronmxces 12
Pemenne 3a1a4 o Teme
Pasgea 7. TEOMETPUSA 133
Tema 7.1. ConieprkaHue y4eOHOTO MaTepHalia 24
TpsiMble U 1 | MpeaMer crepeomMeTpHL.. 2 1
IUIOCKOCTH B 2 | Axcuombl ctepeoMeTpu. HeKOTOphIe CIICACTBUSI M3 aKCHOM. 2 1
TIPOCTPAHCTBE 3 | [MapamwrenpHBIEC MpsIMBIC B IPOCTPAHCTRE. 2 1
4 | TMapannenbHble TUIOCKOCTH. 2 1
5 | lepnenukyasspHbIC OPSIMBIC B IPOCTPAHCTBE. 2 1
[pakTnueckue 3aHsITHS 12
1 | AKCHOMBI CTEpPEOM CTPHH. 2
2 | HekoTopble ClieNCTBUSL M3 aKCHOM. 2
3 | MapamnenpHbIe MpsIMBIC B IPOCTPAHCTRE. 2
4 | TlapasienbHbIC MJIOCKOCTH. 2 1
5 | IlepneHuKyIsIpHBIE MpsIMBIE B IPOCTPAHCTRE. 2
6 | [MapamienbHbIC MPsIMbIC, IEPICHIUKYIIPHBIC K IIOCKOCTH. 4
JIByTpaHHbII yToJL
CamocrosTensHas paboTa 00ydaromuxcs 1
Pemenne 3amau mmo teme
Tema 7.2. CopnepsxaHne y4eOHOTO MaTepHaa 12
MHororpaHHHMKH. 1 | TlonsiTME MHOTOTpaHHHKA. 2 12
2 | Tlpusma. 2 1,2
3 | Tlupamuna. 2 1
INpakTnueckue 3aHATHS 6
1 | IInomans MOBEPXHOCTH NPHU3MBEL. 2
2 | Pemenne 3amau no reme «IIpmsma. [TmpaMumay. 2
3 | CumMeTpus B MPOCTPAHCTBE. 2
CamocrosTensHas paboTa 00ydarommxcs 6
Pemenne 3ama4 mo teme
Tema 7.3. ConieprkaHue y4eOHOTO MaTepHalia 20

13




Koopaunater u 1 | Ilonstus BexTOpa. PaBeHCTBO BEKTOPOB. 2 12
BEKTOpbI B 2 | CroxeHHe W BEIYUTAHHAE BEKTOPOB. 2 12
NPOCTPAHCTBE. 3 | Pa3morxeHne BeKkTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM . 2 12
4 | TlpsaMoyroJibHAsI CHCTEMa KOOPUHAT B IIPOCTPAHCTBE. 2 1,2
5 | CBs3b MeXly KOOpJMHATAMH BEKTOPOB M KOOPJMHAT TOYEK. 2 12
IIpakTnueckue 3aHATU 10
1 | CymMmMa HECKOJIbKHUX BEKTOPOB. 2
2 | YMHOXeHHE BEKTOpa Ha YHUCIIO. 2
3 | Kommnanapasie Bekropa. [IpaBuiio mapasuiesnenunesa. 2
4 | Tpoctelimme 3a1a4u B KOOPAUHATAX. 2 1
5 | Yroa mexay Bekropamu. CKalsipHOE MPOU3BEICHHE BEKTOPOB. 2
BbluncieHne yriaoB MexIy NPsSMbIMH U TUIOCKOCTSIMHU.
CamocTosTenbHass padoTa 00y4JaroIuXCs 8
Pemienne 3ama4 mo teme
Tema 7.4. CozepxaHue y4eOHOTO MaTepuala 16
Tena u 1 | Houstie numuHmpa. 2 12
NOBEPXHOCTH 2 | Konyc. YceuéHHblil KOHYC. 2 12
BPALLIEHUS 3 | Cdepa. YpaBHEeHUE Chepsl. 2 12
4 | TInomanp cdep. 2 12
IIpakTuueckue 3aHATHS 8
1 | mmegp. Pemenne 3amad. 2
2 | YceuéuHsblii KOHYC. 2 1
3 | Chepa. YpaBHenue cdepsl. 9
4 | Pemenme 3ama4 mo TeMbl «Tema BpameHus.
CamocTosiTenbHas paboTa 00yUJaroIuxcs 10
Pemenne 3ama4 mo teme 8
Koncynprammn 2
Tema 7.5. O0bembl ConieprxaHue y4eOHOTO MaTepHalia 16
TeJ 1 | Honstre o6veMa. O6bEM NPSIMOYTOJIHHOTO TapaJuIeIeUIe Ia. 4 12
2 | O0BeM IPSAMOYTOIEHON IPU3MBL. 2 12
3 | Oobem uImHApa. 2 12
4 | O0peM nHpaMupL. 2 12
5 | O6bem KoHycCa. 2 1,2
[pakTnueckue 3aHITHS 8
1 | Beruncnenre 00beMOBTEN C TIOMOIIBIO HHTErpaJa. 2
2 | O6beM HAKJIOHHOM MPHU3MBI. 2 1
3 | O6beM MIAPOBOTO CETMEHTA, MIAPOBOTO CJIOS, CEKTOpa. 2
CamoctosiTenbHas paboTta 00yyaromuxcs
Pemienue 3ama4 mo teme 9
BCEI'O 351
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2.4 Conepxxanue pa3iesioB y4eOHOW IMCHUIIHHBI

2.4.1 3anaTNA JeKIHOHHOTO THIIA

Ne HaumenoBanue CopneprxaHue paszgena dopma
pasmema | paszema TEeKyIIETO
KOHTPOJIS
1 AJITEBPA BBenenne vV, P
MateMaTuka B HayKe, TEXHHUKE, YKOHOMUKE, HH(OPMAIMOHHBIX TEXHOJOTUIX
U IpakTHuecKoi nestenbHOcTH. Llenmm M 3amaum uM3ydyeHuss MaTeMaTUKU IIpU
ocBoenuu npodeccuii CIIO u cneunansrocteit CIIO.
Lenble u panyoHanbHble yucna. JleficTBUTENIbHBIE YHCIA.
Tema. Kopan, crenenu u jorapugmsl
KopHu HaTypasbHOW cTemeHM M3 uMciIa M UX cBoidctBa. CremeHu c
palMOHaNbHBIMU TOKa3aTessIMU, UX cBoicTBa. CTemeHu ¢ AEHCTBUTEIBLHBIMHU
MoKa3aTesIMHU.
Tema. Jlorapupm. Jlorapupm wuymcma. OcHoBHOe JorapudMHUUECKOE
TOXAeCTBO. JlecsTHUHbIE M HaTypaibHble Jorapudmpl. [IpaBuia nedcTBuid ¢
norapudmamu. [lepexo K HOBOMY OCHOBAHHIO.
Tema. IlpeoGpasoBanme anredpamdyecknx BbIpaxkeHmii. I[IpeoOpasoBaHme
paLUOHAbHBIX, UPPALMOHAIBHBIX  CTENEHHBIX, NOKa3aTelbHbIX U
JorapuMHUIECKUX BRIpaKCHHH.

2 OCHOBBI Tema. OcHOBHBIE TOHATHS VvV, P
TPUTI'OHOMETP Pamuannas mepa yrina. Bpamarensnoe npmxenue. CHHYC, KOCHHYC, TAHTCHC U
m KOTAHI'€HC YHCIIa.

Tema. OCHOBHbIE TPUIOHOMETPUYECKHUE TOMK/IECTBa

®opmynel  npuBeneHus. DPopmynsl  cnoxeHHs. DopMysbl  yABOCHUS.
IMpeobpazoBanus TpOCTEHIIIX TPUTOHOM €TPHIECKUX BBIpaXKEH Wi
IIpeobpazoBanne CyMMBI TPUTOHOMETPHYECKUX (DYHKIMHA B MPOU3BEACHHUE U
MPOU3BE/ICHAS B CyMMY.

Tema. Tpuronome rpuyecKkue ypapHeHHsl H HepABEHCTBA

IpocTeiimme TpUTOHOMETPUIECKUE yYPABHCHHUSI.

Tema. OOparHble TpUroHOMeTpHYeCcKHe (QYHKIMH.

ApKCHHYC, apKKOCHHYC, apKTaHTCHC.

3 OYHKIIMY, MUX | Tema. ®yHkumu. Vv, P
CBONCTBA N | O6macte ompermeneHHs W MHOXXECTBO 3HAauUeHHWH; Tpaduk ¢yHKOuM,
I'PA®UKN nocTpoeHue rpadukoB HYHKUUH, 3aJaHHBIX PA3IMYHBIMU CTIOCOOaMU.

Tema. Ceoticmsa @pynkyuu.

MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAaHMUYEHHOCTh, MNEPUOIUUHOCTD.
[lpoMexxyTku Bo3pacTaHusi M yObIBaHMSA, HauOoJbllee M HaUMEHbLIEE
3HAa4YeHMUs, TOYKM OKCTpemMyMa. ['paduueckas wunTtepmpetanus. IlIpumeps
(YHKUMOHANBHBIX 3aBUCUMOCTEH B pealbHbIX HpoLeccax U SBICHUSIX.
Apubpmetnyeckue omeparmu  Han  ¢GyHkumaMu.  CnoxkHas — QyHKUHA
(xommo3unus). [lonsmue o Henpepvl@HOCMU QYHKYUU .

Tema. OopatHbie (pyHKUIHUN.

Obnacmv onpedenenus u obracme 3HaueHuit obpamuou @yukyuu. Ipapuk
obpamnou  @ynkyuu. CTeneHHblE, TMOKa3aTeNbHble, JOrapuHMHUUICCKHE |
TPUTOHOMETPUYECKUE ()yHKINH.

OG6patHple TpuroHOoMeTpuueckue GyHkuun OnpexencHus QYHKINHA, WX
CBOMCTBa U rpaduKH.

IMpeo6pazoBanust  rpadukoB. [lapammenbHBIE  MEpEeHOC,  CUMMETPHS
OTHOCHTEJIbHO OCeil KOOpIMHAT W CHMMETPUS OTHOCHTENHHO Hadaya
KOOPIMHAT, CHMMETPHS OTHOCHTEIIFHO NPAMOHN Y = X, pacTDKCHHE M CXKATHE
BJIOJIb OCEH KOOpIMHAT.

4 HAYAJIA Tema. IlociexoBareab HOCTH. vV, P
MATEMATHYE CriocoOBI 3aaHUsl W CBOWCTBA YHCIIOBHIX IOCIEAOBaTeNbHOCTEH. [lonamue o
CKOIo npedene nocredogamenvhocmu. CywecmeosaHnue npedeia MOHOMOHHOU
AHAJIM3A oepanuyennol nociedogamenvrocmuy. CyMMHUPOBaHUE TIOCIIEIOBATEIHHOCTEH.

beckoHeuHO yObIBaromasi reoMeTpryecKasi IpOTPECCHs M €€ CYMMa.
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Tema. Ilpou3soanas.

IMonaTHe O TPOM3BOAHOW (YHKIUH, €€ TEOMETPHYCCKAH U (PUBHICCKHMA
CMBICI. YpaBHEeHHE KacaTelbHOU K rpaduxy dyHkmmu. [Ipon3BoHEIE CYMMEL,
pa3HOCTH, MPOM3BEACHHMS, YacTHBIC. [IpOM3BOHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢ynkouit. IIpuMeHeHHEe TPOW3BOAHOM K HCCICNOBAHMIO (QYHKIUH U
nocTpoeHuto rpadukoB. [Ipouzsodnvie 0OpamHou QyHKYuu U KOMROIUYUU
@yuxkyuu. TlpuMepsl  HCIOJB30BAaHUS INPOW3BOIHOW I HAXOXKACHUS
HAWIy4IeTO pEeHIeHWs B MNPHUKIAAHBIX 3a7adax. Bropas mpomsBojHas, ee
TeOMEeTpHUeCKHd ® (Qu3ndeckuii cMbIicn. HaxoxkneHme CKOpOCTH Wit
mpo1ecca, 3a1aHHOT0 PopMynoit u rpadukom.

Tema. IlepBoodpa3nasi W UHTerpal.

[lpuMeHeHHe OMNpeAeNeHHOTO HMHTerpaja Il HAXOXKICHUS IUIOLIaIH
KpuBoJMHEHHON 1Tpamenun. @Popmyina HeiotonHa—IJleitOnuna. Ilpumepst
MpUMEHEHHsI MHTerpaia B (pU3MKe U FeOMETPHH.

YPABHEHUA WU
HEPABEHCTBA

Tema. YpaBHeHHsI M CHCTeMBbl YpaBHEHHii.

PannonansHble, MppalMoOHalIbHbIE, MOKa3aTelbHBIE U TPUTOHOMETPUUECKUE
ypaBHEHHUs] U CUCTEMBbl. PaBHOCHIIBHOCTb ypaBHEHHMH, HEPAaBEHCTB, CHCTEM.
OcHOBHBIE TNpHEMBl HUX peElIeHUs (pa3lo’KeHHEe Ha MHOMKHUTENM, BBEACHUE
HOBBIX HEM3BECTHBIX, MOJCTAaHOBKA, rpa)UueCKUil METON).

Tema. HepaBencTBa. PannonanbHble, HppalMOHAlbHBIE, TOKa3aTelbHBIE U
mpuzoHomempudeckue HepaBeHCTBa. OCHOBHBIE IPHEMBI UX pelleHus. MeTon
uHTepBanoB. M3oOpakeHHe Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA
pelleHui ypaBHEHUH U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

KOMBHUHATOP
HKA,
CTATHCTHUKA

n TEOPUA
BEPOATHOCTE

n

Tema. DiieMeHTBI KOMOUHATOPUKH

OCHOBHBIC TIOHATHS KOMOWHATOPUKH. 3a/1a4M Ha MOJCYET YHCIIA pa3Melle HIi,
MepeCcTaHOBOK, codyeTaHnil. Pemenne 3anau Ha mepedop BapuanToB. Popmyna
ouHOMa HproToHa. CpoiicTBA ~ OMHOMHHAJBHBIX  KO3( ()HUIHUEHTOB.
Tpeyronpauk [Mackans.

Tema. JJieMeHTbI TeOPUH BepOSITHOCTEMH

CoObITHE, BEPOSTHOCTH COOBITHS, CIOXEHHE W YMHOXXEHHE BEpOSTHOCTEH.
Tonsmue o muesagucumocmu cobvimuii. JUCKpemHas CAYHAUHAS GEIUYUHA,
3aKk0H ee pacnpedenenus. Yucnogvie Xapakmepucmuku —OUCKPemHOU
cayuauHou genuyunvl. Illonsmue o 3axone 601bWUX YUCE.

Tema. DjleMeHTbl MaTeMAaTHYeCKOW CTATUCTHKU

[pencraBnenne MaHHBIX (TaOJWIBI, AMATPaMMBl, TpadUKH), ceHepanbHas
COBOKYNHOCb, 8bIOOPKA, cpedHee apugmemuyeckoe, meouana. Ionamue o
3a0auax mamemamuueckou cmamucmuxu. Pewenue npaxmuueckux saoau c
npuMeHenueM 6eposSIMHOCIHbLIX MEeMo008.

I'EOMETP U

Tema. IlpiMble M IWIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacmonoxeHHe ABYX HPSMBIX B HpocTpaHctBe. [lapamiensHOCTH
npsMoil u miockoctd. [lapamnensHocTs mockoctei. IlepneHauKynspHOCTH
npsAMoi U miaockoctd. [leprneH MKy sip ¥ HAKIOHHAsA. YTOJ MEXAy NMpsAMOH U
IJIOCKOCTBIO. JIByrpaHHbIi yIoJL. Yron  mexny IJIOCKOCTAMH.
[epnieHMKyJISIPHOCTh IBYX IUIOCKOCTEH. ['eomeTpuueckue mpeoOpazoBaHUS
OpOCTpaHCTBA:  MHapajUieNbHBI ~ MEepPeHOC, CHUMMETPUs  OTHOCHUTENBHO
miockoctd. [lapannensHoe mnpoextupoBaHue. Iliowads o0pmozoHaANbHOL
npoekyuu. 306 pakeHne NpoCTPaHCTBEHHBIX QUTYD.

Tema. MHOrorpaHHMKH

Bepmmnbl, pedpa, rpaHd MHOTOTpaHHUKa. Passepmka. MHozoepantvle yeiibl.
Buinyxnvie muocoepannuxu. Teopema Dunepa. llpusma. llpsamas u waxnounas
npusma. IIpaBuneHas npusma. Ilapamnenenumnen. Ky6. Ilupamwuna.
IlpaBunbHas nupamuga. YcedeHHas nupamuja. Terparap. Cummerpuu B
kyOe, B mapajuenenurnese, B npusme u nupamuje. Ceuenust Ky6a, IpuU3Mbl U
nupamuel. [IpenctaBieHre O TPaBIIBHBIX MHOTOTPaHHHKAaX (TeTpa’jipe,
KyOe, OKTaspe, IoJeKa’ipe W MKOca’ape).

Tema. Tes1a ¥ NOBEpXHOCTH BpALLCHUS

Ilmmanp u koHyc. YcedeHHbIT KoHyc. OcHOBaHHe, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasytomas, pa3Beptka. OceBble CEYEHHS W CEUYCHHS,
napawwiensHeie  ocHoBanmto. Illap u cdepa, mx ceuenus. KacarenpHas
TUIOCKOCTh K cepe.

Tema. U3mepeHusi B reoMeTpuu

O6bem u ero uzmepenue. aterpanpHas popmyna o6bema. DopmyIsl 06beMa
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Ky0a, TpSMOYTOJBHOTO NapajuleNienunena, NPU3MEL, IUmMHAPa. DPopMyIs!
o0beMa mupamMubl U KoHyca. GopMyIIbl IO TOBEPXHOCTEH WIMHIPA H
koHyca. QPopmymsl obsema mapa u Iomam cdepsl. Ilomobue Tem.
OtHomIeHNA IToNaied MOBEpXHOCTeH M 00BEMOB ITOI0OHBIX TEIL.

Tema. KoopiMHATBI ¥ BEKTOpbI

IpssmoyronpHas (IexkapToBa) CHcTeMa KOOPAWHAT B mpocTpaHctse. Popmyia
pacCTOSIHUSL MeXOy IBYMS TOYKaMH. YpaBHEHUs cdepsl, nrockocmu u
npamoi. Bextopsl. Mogyms Bextopa. PaseHcTBO BekTOopoB. CloxeHne
BEKTOPOB. YMHO)XEHUE BEKTOpa Ha 4ucio. PasnoxeHue BekTopa IO
HaIpaBJICHUAM. YTOJI MEXKAy AByMs Bekropamu. IIpoexuus Bekropa Ha OCb.
KoopmunaTe! Bekropa. CkamsipHOE HpPOU3BEICHHE BEKTOPOB. Mcmoib3oBaHue
KOOPJMHAT U BEKTOPOB NP PELICHUN MaTeMAaTHIECKUX U MIPHUKIAIHBIX 3a/ad.

2.4.2 llpakTyeckue 3aHATUSA

Ne
paszaena

HaumenoBanue
paszena

ConepixaHue paszena

dopma
TEKy 1l
€ro
KOHTPO

Paznen.
AJITEBPA

Apudpmernaeckne OeHCTBHA HaJX YHUCIAMH, HAXOXACHHE MPHOIIDKCHHBIX
3HAa4YeHUH

BEJIUYMH U MOTPEIIHOCTEH BBHIYMCICHUN (A0COJIOTHON M OTHOCHUTENBHON),
CpPaBHCHME UMCJIOBBIX BBIpAaXCHMH. BblunMClieHHME M CpaBHEHHE KOPHEH.
BeinmosHenne  pacueroB ¢ pagukamamMu. PelieHue  uppanuoHalbHBIX
ypaBHeHHWd. HaxoxneHue 3HaueHMl cTemeHedl ¢ palMOHAIbHBIMU
nokazateasiMu. CpaBHeHue  crteneHedd. [IpeoOpas3oBaHusi — BBIpaKEHUI,
CoZepXkalluX CTeleHu. PellleHue moka3aTeNbHBIX ypaBHeHHH. Pemenue
NpUKIaAHbIX 3adady. HaxokaeHue 3HaueHHH norapupMa 1o MpoOHU3BOILHOMY
ocHoBaHMIO. Ilepexol OT OIHOTO OCHOBaHUS K JIpyromy. Belumcnenue u
cpaBHenue  jorapudmos. JlorapudpMupoBaHMe M NOTCHIUPOBAHHE
BBIP)KEHUH.

[IpuOmKeHHbIe BBIYMCICHUS W pELICHHWs NPHUKIAAHBIX 3ajad. Perienne
JOTapUPMHUUECKUX YPaBHEHHUH.

P, T

Paznen.
OCHOBBI
TPUI'OHOMETP
5154

PamnanHbIll MeTO M3MEPEHUS YINIOB BPALIEHUS U CBS3b C IPAJTyCHOM MEPOU.
OCHOBHBIC  TPUTOHOMETPHYECKHE  TOXKACCTBA, (OPMYJIBI  CIIOXKCHUS,
YIBOCHUS, TNPeoOpa3oBaHHE CYMMBI TPHTOHOMETPHYCCKHX (QYHKIMH B
MPOU3BEICHUE, MNPEOoOpa30OBaHUE  MPOU3BEACHHUS  TPHUTOHOMETPHYSCKUX
¢byskuuit B cymmy. IlpocTeiiime TPUTOHOMETPUYECKHE YpaBHEHUS U
HEpaBEHCTBA.

OOpaTtHble  TpUTOHOMETpHYeckne (QYHKIUU: apKCHHYC, apKKOCHHYC,
ApKTAHIEHC.

Ip, T

Paznea.
OYHKIMH, WX
CBOICTBA "u
TPA®UKHA

IMpumeps! 3aBHCHMOCTEH MEXIy HEPEMEHHBIMH B PEasbHBIX IIPOIEccax W3
cMexHBIX mciuiumH. Onpenenenne ¢yHkumii. IlocTpoenme u 4YTeHHE
rpadukoB Qyskmumid. HccrmemoBanme Qynxnum. CBoHCTBa  JIMHEHHOH,
KBaJpaTHIHOW, KyCOYHO-TMHEHHOW W  JpoOHO-TMHEHHOW  (yHKUUiL.
Hemnpeprieabie 1 mepuommueckue (ynkmun. CpolicTBa M rpaduké cHHYyca,
KOCHHYyCa, TaHTeHca M KoTaHreHca. OOpaTHble (YHKIMH U HUX TpaduKi.
O6patHble TpuroHometpudueckne ¢yHkuun. IIpeoOpasoBanms rpaduxa
¢yHKOHN. TI'apmonuueckue KOJIeOaHUS. Ipuxnamueie 3aJaun.
INokazaTenbHbIe, JIOTAPUPMUIECKHE, TPUTOHOMETPUUECKHE YPaBHEHUS U
Hepagsencmsa.

Pazgen. HAUAJIA
MATEMATHYE
CKOI'O
AHAJIM3A

UnucnoBasi MOCNEIOBATEIBHOCTb, CIOCOOBI €€ 3aJaHus, BBIYUCICHUS UJICHOB
MOCJIEI0BATEIILHOCTH. Ilpenen HOCJIEI0BATEIILHOCTH. beckoneuno
yOBIBatoImas reoMeTpuIecKast MpOrpecCHs.

[Ipou3BogHasA: MEXaHMYECKHMM U TE€OMETPUYECKUN CMBICH TPOU3BOIHOM.
VYpaBHeHue kacatenmbHOW B oOmem Bume. [lpaBuma u  Gopmyis
mddepeHunpoBanus, Ta0IMIA TPOMU3ZBOJHBIX JJIEMEHTAPHBIX (YHKIHMIL.
HccnenoBanue GyHKIUHM C TOMOILIBIO

npousBogHoil. HaxokpeHue HambGosblIero, HAaMMEHBINErO0 3HAYEHUS U
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SKCTpEMallbHBIX 3HadueHWH (QyHkmuu. MHTerpan u nepBoobOpasHas. Teopema
Hrrotona—JleiiOnuma. [IpumeHeHne mMHTETpana K BBEIYUCICHUIO (DH3WIECKUX
BEJIMYUH H TIOIAIEH.

HaKJIOHHAsl K IUIOCKOCTH. YTOJI MEXIy HpsIMOM M IUIOCKOCTBIO. Teopemsbl O
B3aMMHOM  pacHoJIOKEHUM MpsMOHW U IUockoctd. Teopema o0 Tpex
MepIeHUKYJsIpax. IIpuznaku u CBOMCTBa napaJuiesIbHbIX u
HNepNeHUKYSIPHBIX IIOCKOCTeH. PaccTosHHEe OT TOYKM O MIOCKOCTH, OT
OpsIMOH 710  TIOCKOCTH, PAcCTOSHHE MEXOy IUIOCKOCTIMH, MEXIy
CKpPCIIMBAIOIIUMUCSA TPSMBIMH, MEXAy MPOU3BOJILHEIMH (UrypamMu B
npoctpaHnctse. [lapamnenbHoe NMPOEKTMPOBaHUE U €ro CBOWCTBA. B3amMHoe
pacrosuoKeHue MPOCTPAaHCTBEHHBIX ¢buryp. Pazmiunble BUJIBI
MHOTOrpaHHuKoB. Mx msoOpakenus. CedeHus, pa3sBEpTKH MHOTOTPAHHUKOB.
ITnomane nosepxHoctd. Buapl cummerpuit B npoctpaHcTBe. CUMMeETpuUs Tel
BpallleHUs M MHOTOTPaHHUKOB. BplducieHHe Tuomaned U 0OBEMOB.
Bektoper. [leiictBuss ¢ Bektopamu. JlekapToBa cHcTeMa KOOpAMHAT B
MPOCTpaHCTBE. YpaBHEHHE OKPYXKHOCTH, CQepsl, IIIOCKOCTH. PaccrosHme
MEXIy ToukaMu. JIeHCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU KOOpPIMHATAMHU.
CkajsipHOE MNPOU3BEACHHE BEKTOPOB. BekropHOe ypaBHEHHE HpSIMOH U
mIockocTd.  Mcnonb3oBaHWe  BEKTOPOB IPU  JIOKAa3aTENbCTBE  TEOPEM
CTEPEOMETPHUH.

Paznea. Kopum  ypaBHenmii. PaBHocwieHOCTe  ypaBHeHHmil. [IpeoOpasoBamme | ITP, T

YPABHEHUSI WU | ypaBHenuil. OcHOBHbIE IpUEMBl pEIICHUS ypaBHEHMH. PemieHue cucrem

HEPABEHCTBA ypaBHeHHUH. Vcmosm3oBaHNe CBOWCTB M TpaduKOB (YHKIHH I peIIeHHS
ypaBHEHUM M HepaBeHCTB. lIpuMeHeHuUE MaTeMaTMYeCKUX METOAOB Il
pelIeHus COJep KaTelbHBIX 3aJad W3 pa3NMIHBIX o0iacTedl HAyKd H
npaktuku. VHTepnperanus pe3yJbTaTa, yU4eT pealbHbIX OTPAHUYEHUM.

Paznea. Hctopust pa3ButHs KOMOWHATOPHKH, TEOPHH BeposTHOcTed M cratuctuku u | I1P, T

KOMBHHATOP X POJb B Pa3NHUYHBIX cepax deIoBedecKoil ku3HeaesTepHOCTH. [IpaBmma

HKA, KOMOHMHATOpUKHU. PemeHne KOMOMHATOPHBIX 3adad. PazMmerneHus, coueTaHus

CTATUCTHUKA n nepecrtaHoBku. bunom Herootona u Ttpeyrompruk Ilackamsa. Ilpuxnamseie

n TEOPHA | 3amaun. Knaccuueckoe ompenesieHHe BEpPOSITHOCTH, CBOMCTBA BEPOSTHOCTEH,

BEPOATHOCTE TeopeMa O cyMMe BeposiTHocTel. Brruncienue BepostHocTed. [IpuknaaHbie

/| 3agauu. [IpencTaBieHne YUCIOBBIX JaHHBIX. [IpuUKIagHbIE 3aJadyu.

Paznea. Ilpu3Haky B3aMMHOIO pACIOJOXKEHHUA MNPAMBIX YToua Mexay npsambimu. | IIP, T

T'EOMETPUA BzaumHoe pacnosnoxeHue mpsAMBIX U IUockocteil. [lepneHmukymsip u

2.4.3 JTabopaTopHbIe 3aHATHSA

He npenycmotpenst

2.4.4 Coaep:xkanue camocrosTesibHOM padoTel (IlpuMepHas TemaTnka pedeparoB)

Tembl pedeparoB

| .Maremaruka B Hayke.

2.HemnpepsiBHbIE 1pOOH.

3.CtenieHd ¢ OEeWCTBUTENLHBIMU IOKA3aTEISIMU.

4 I'paduueckoe pelieHne ypaBHCHUH.

5.I'paduaeckoe pernieHre ypaBHEHU W HEPABEHCTB.

6.IlonsiTvie uddepeHnraTa U ero MpUIoKEHUS .

7.MccnenoBanuii ypaBHEHUN U HEPABEHCTB C NapaMeTpamu.

8.Cxembl bepHyu MOBTOPHBIX HCIIBITAHUM.

9.CpenHue 3Hau€HUsI U UX MPUMEHEHHE B CTATHCTHUKE.
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10.ITapannensHOE€ MPOEKTUPOBAHUE

11.IIpaBuibHBIE ¥ MOJIYTIPABUIbHBIE MHOTIOTPAaHHUKU.
12.KoHnueckue cedyeHus U MX NPUMEHEHHE B TEXHUKE.
13.BekTopHOE 3a7aHue MPSIMBIX U INIOCKOCTEW B MPOCTPAHCTBE
14. Maremaruka | >KU3Hb.

15. Marematuka U My3bIKa.

16. UaTynims 1 matemaruka.

2.4.5 llepeyeHb y4eOHO-METOAUYECKOT0 00ecIeYeHUsI CAMOCTOSATEILHOH PadoThI

Oﬁy‘lalOI[II/IXCﬂ mo AMCIHUIIJINHE

Haganom opranmaimm mr000i CaMOCTOSITEIbHOW padOThl JOJDKHO OBITH TPUBHUTHE
HaBBIKOB M YMEHHII I'paMOTHOI paboThl ¢ y4eOHOM M HaydyHOU JMTeparypoil. DTOT mpouecc, B
IEPBYIO OuYepelb, CBA3aH C HAXOXKIEHUEM HEOOXOAMMOM I YCNEIIHOTO OBJAJECHHUS Y4eOHBIM
MatepuaioM Jureparypoil. CTylaeHT NOJDKEH YMETh TNO0Jb30BarthCs (GoHIaMU OHOIMOTEK U
CIMPaBOYHO-OMOMOTPa) MIECKUMH M3 TaHUSMML.

CrygeHtsl A7l  TOJHOIIGHHOTO OCBOEHMS Y4eOHOro Kypca JIOJDKHBI COCTaBIISITh
KOHCTIEKTHl KaK MpH TPOCIYIIMBAaHUM €r0 TEOpeTHUECKOW (JEeKIMOHHOM) dYacTW, Tak U TpU
NOATOTOBKE K MpakTHYeCKUM (JlabopaTopHbIM) 3aHATHsAM. JKenmarenabHO, 4TOOBI KOHCIIEKTHI
JIEKIMI 3alMChIBAIUCH B JIOTMUECKOM MOCIIEA0BATENbHOCTH M3YUYEHUs Kypca U COJIEpKaIUCh B

OJHOU TETpaJIH.

HauMenoBaHue paszena, Iepedens y4e6HO-METOAMUECKOTO 00eCTIeYeHHs QUCIUILTMHEL 110 BBIIOIHEHHIO
TEMBI CaMOCTOATENEHOM PabOTHI
AJIT'EBPA Bammakos M. M. Maremamika : aarebpa M Hauala MaTeMaTH4eCKOro aHAJM3a,

reoMeTpust : YuyeOHUK IUI1 MCIOJNB30BaHMs B y4eOHOM mpolecce 00pa3oBaTeNIbHBIX
yupexzaennii CIIO Ha 0aze OoCHOBHOro o0miero oOpa3oBaHMs C TOJYYCHHEM CPEIHETO
obmero oopasopanus / M. WM. Bammakos. - 4-e¢ u3n, crep. - M. : U1 "Axagemus", 2017. -
256 c. - (IlpodheccronansHoe oOpazoBanue. OOIIE0Opa3oBaTeNbHbIE MUCIUILIHHEL). - ISBN
978-5-4468-5988-7

bammmakos M. M. MatemaTuka : cOOpHHMK 3amad MpOQUILHOW HANMPaBICHHOCTH : y4eOHOE
nocoOue Uil CTyJICHTOB yUpEeXICHUH cpemHero mpodeccnoHaasHOro obpaszoBanms / M. .
bammaxkoB. - 2-e¢ u3m., ctep. - M. : UI] "Axagemus", 2018. - 208 c. - (Ilpodeccuonansuoe
obOpaszoBanue. O0meoOpa3oBatenbHbie TUCIMILIMHBI). - ISBN 978-5-4468-6567-3

OCHOBBI BammakoB M. M. MaTematuka : anrebpa M Hauada MaTeMaTHUYECKOTO aHAJM3a,
TPUT"OHOMETPUH reoMeTpusi : Y4eOHMK i MCIHOJB30BaHMS B y4yeOHOM mpolecce 06pa3oBaTeNbHBIX
yupexnenuii CIIO Ha 6a3e OCHOBHOTO 0OmIETO 0Opa3oBaHUS C MOJyYCHHUEM CPEIHETO
obmero oopasosanus / M. WM. Bammakos. - 4-e¢ u3n., crep. - M. : U1 "Axagemus", 2017. -
256 c. - (IlpodheccronansHoe oOpazoBanue. O0IIE00pa3oBaTe/bHbIE MUCIUILIHEBL). - ISBN
978-5-4468-5988-7

bammmakos M. M. MatemaTuka : cOOpHHK 3amad MpOoQUILHOW HANMPaBICHHOCTH : y4eOHOE
nocobue s CTYACHTOB Y4peXIeHHU# cpemtero npodeccuoHansHoro oopasosanus / M. W.
bammaxkos. - 2-¢ u3m., ctep. - M. : UI] "Axkagemus", 2018. - 208 c. - (Ilpodeccuonansroe
obOpaszoBanne. O0meoOpa3oBatenbHbie TUCIMILIMHBI). - ISBN 978-5-4468-6567-3
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OYHKIMU HX
CBOHMCTBA U I'PA®UKU

bammakos M. M. Marematuka : anrebpa M Hauajga MaTeMaTHYECKOIO aHaJM3a,
reoMeTpus : y4eOHHK U1 WCHOJB30BaHMSA B y4eOHOM Tpolecce o0pa3oBaTeIbHBIX
yupexaennit CIIO Ha 0a3e OCHOBHOTO 00IIEro 0Opa30BaHUS C TOJyYECHHEM CpPEIHEro
obmero o6pasosanus / M. . Bammakos. - 4-e¢ u3n, crep. - M. : U1 "Axagemus", 2017. -
256 c. - (IlpotdheccrnonansHoe oOpazoBanue. O0IMIE0Opa3oBaTeILHBIE NUCIUILTHHEL). - ISBN
978-5-4468-5988-7
bammakos M. WM. Matematuka : cOOpHHK 3aad NMpOQPUILHOW HANPaBICHHOCTH : y4eOHOE
nocoOue i1 CTYJICHTOB YUpeXIeHUH cpemHero npodeccrnoHansHOro odpaszoBanus / M. U.
bammaxkos. - 2-e¢ u3m., ctep. - M. : ULl "Axkagemus", 2018. - 208 c. - (Ilpodeccuonansroe
obOpaszoBanne. O0meoOpa3oBatenbHble AUCIMILIMHBL). - ISBN 978-5-4468-6567-3

HAYAIJIA
MATEMATHUYECKOI' O
AHAJIN3A

bammakos M. M. Marematuka : airebpa M Hauajga MaTeMaTHYECKOIO aHaJM3a,
TeOMeTpHsl : YYEeOHUK JUIi HCIOJb30BaHHMS B y4eOHOM Tporecce 00pa3oBaTeIbHBIX
yupexnennii CIIO Ha 0a3e OCHOBHOTO 0O0IIero oOpa3oBaHHS C MOJYYECHHUEM CPEIHETO
obmero o6pazosanus / M. . Bammakos. - 4-e¢ u3n, crep. - M. : U1 "Axagemus", 2017. -
256 c. - (IlpodeccrnonansHoe oOpazoBanue. O0IME0Opa3oBaTeNbHBIE UCIUILTHHEL). - ISBN
978-5-4468-5988-7
Bammakos M. M. Matematuka : cOOpHHK 3amad MpOQUILHOW HAMpaBICHHOCTH : y4eOHOe
nocobue i1 CTyJCHTOB YUpeXIeHUH cpenHero mpodeccuoHansHOro oOpazosanus / M. U.
Bammaxkos. - 2-¢ u3m., ctep. - M. : ULl "Axkagemus", 2018. - 208 c. - (Ilpodeccuonansroe
obOpazoBanne. O6meoOpazoBarebHble auciuIUMHBL). - ISBN 978-5-4468-6567-33. Anrebpa
W Hadajla MarteMatmdeckoro aHammsa. 11 wmacc : B 2 4. U. 1. : YueOHHUK I ydamumxcs
00meo0pa3oBaTeIbHBIX yUpexkaeHuil (mpodmibHEI ypoBeHs) / A. I'. Mopaxosuy, I1. B.
CemeHOB. - 7-e u3z., crep. - MockBa : MHemo3uHa, 2013. - 287 c.
4. Anrebpa u Hauanma MaTeMatuueckoro aHamiza. 11 kmace : B 2 u. Y. 2. : 3apmauHuK st
yyammxcs 001eo0pa3oBaTeIbHbIX YUpexKaeHUH (MpouibHBIA ypoBeHb) / MopakoBud A.
I'., pex. - 7-e uzn., crep. - Mocksa : Muemo3suHa, 2013. - 264 c.

YPABHEHUA U
HEPABEHCTBA

bammmakos M. W. Maremartnka : amrebpa W Hadajsa MaTeMaTHYECKOTO aHAIM3a,
reoMeTpust @ yd4eOHHK U1 HCHOJB30BaHMS B Y4eOHOM mpomecce 00pa30BaTeIbHBIX
yupexaenuii CIIO Ha 0a3e ocHOBHOTO 00IIero oOpa3oBaHUs C MOJyYEHHEM CpPEIHEro
obmero o6pazoBanus / M. . bammakos. - 4-e uzg., crep. - M. : U1 "Axagemus", 2017. -
256 c. - (Ilpodeccuonamsuoe obpazosanue. O6meodpazoBaTeNbHbIe AUCIUIUHHEL). - ISBN
978-5-4468-5988-7
bamvakos M. . MaTtemaTuka : cOOpHHMK 3amad IpoQHIbHON HANpaBICHHOCTH : yueOHOe
nocoOue I CTyJEHTOB yUpeXaeHui cpennero npodeccuonansHoro obpasosanus / M. .
bammaxkoB. - 2-e¢ u3m., ctep. - M. : UI] "Axagemus", 2018. - 208 c. - (Ilpodeccuonanproe
obpazosanue. O61eo0Opasoparenpubie mucuuiumbbl). - ISBN 978-5-4468-6567-3

KOMBHHATOPHKA,
CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

bammaxkos M. M. Marematnka : amrebpa M Hadala MaTeMaTHYECKOTO AaHAIM3a,
reoMeTpust @ yd4eOHHK U1 HCHOJB30BaHMSA B Y4eOHOM mpomecce 00pa30BaTeIbHBIX
yupexaenuii CIIO Ha 6a3e oCHOBHOTO 00miero oOpa3oBaHUS C MOIy4YEHHUEM CPEIHETO
obmero obpazoBanus / M. . bammakos. - 4-e uzg., crep. - M. : U1 "Axagemus", 2017. -
256 c. - (Ilpodeccuonampuoe obpasosanue. ObIIC00pazoBaTebHbIC qUCUUILHHE). - ISBN
978-5-4468-5988-7
Bammakos M. WM. Matematuka : cOOpHHMK 3aJad MpoQUILHON HAMpaBIeHHOCTH : yueOHOe
nocobue I CTYACHTOB YUpEXICHUI cpenHero nmpodeccnoHanbHoro odpasosanus / M. W
bammaxkoB. - 2-¢ u3m., ctep. - M. : UI] "Axagemus", 2018. - 208 c. - (Ilpodeccuonanproe
obOpaszoBanue. O0me0Opa3oBaTenbHble TUCIMILIMEBI). - ISBN 978-5-4468-6567-3

I'EOMETPUA

bamvakos M. M. Marematuka : amrebpa M Hadala MaTeMaTHYECKOTO AaHANM3a,
reoMeTpust : yd4eOHHK U1 HCHOJNb30BaHMSA B ydeOHOM mpolecce 00pa3oBaTeNbHBIX
yupexaenuit CIIO na 0a3e ocHOBHOro o0miero o0pa3oBaHHs C TOJy4YEHHEM CpPEIHEro
obmero o6pazoBanus / M. . bammakos. - 4-e uzg., crep. - M. : U1 "Axagemus", 2017. -
256 c. - (Ilpodeccuonanpuoe obpasosanue. O6IIC00pazoBaTeNbHbIC UCIMIUTHHEL). - ISBN
978-5-4468-5988-7

Kpome nepeyncieHHbIX HCTOYHUKOB CTYJIEHT MOYET BOCIOJIB30BaThCS MOUCKOBBIMU
cucteMaMu ceTd VHTepHeT 1o TeMe caMOCTOSITEIbHOU paboThI.

JI1s OCBOGHHSI JJaHHOW NHCIMIUTMHBI U BBIMOJHEHUS] TPEyCMOTPEHHBIX Y4eOHOMU
MpOTpaMMOM Kypca 3aJaHuii TI0 CaMOCTOSTEIILHOW padoTe CTYAEHT MOXET MCTIOJIb30BaTh
creayrolee yaeOHo-MeToudecKoe obecneyeHue:

-METOMYECKIE PEKOMEHIAIMK TPETo/iaBaTelisi K caMOCTOATENHLHON padoTe.
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3. OBPASOBATEJIBHBIE TEXHOJIOI'MHA

Jlnsg  peanmzald  KOMIIETEHTHOCTHOTO TOJX0Ja MPEJAYCMATPUBACTCs HCIOJb30BaHHE B
ydeOHOM TMpoIlecCe aKTHUBHBIX MW HHTCPAKTHBHBIX (OpPM TPOBEJACHUS ayJHTOPHBIX U
BHEAY/IUTOPHBIX 3aHSATHA C LEJbI0 (OPMHUPOBAHUS U Pa3BUTHS MPO(PECCHOHATBHBIX HABBIKOB
00yJarommxcsi.

B yueOHOM mpomecce Hapsaay C TPaaUIMOHHBIME O00pPa30BaTEIbHBIMU TEXHOJIOTHIMU
UCTIOJIb3YIOTCSI KOMIIbIOTEPHOE TECTUPOBAHME, TEMAaTHMUYECKHE IPE3EHTAlMY, HHTEPAKTUBHBIE
TEXHOJIOTHHL.

3.1. O6pa3oBaTesibHbIE TEXHOJIOTHHU NPH NMPOBEACHUM JeKIMIA

W3y4aemble pa3aensl (TEMBbI) TexHonoruu, NpUMeHIEMBIE IPH

JCIATUTIHEL MPOBEACHNUH JICKIIMOHHBIX 3aHATHI Koz-so uacos

AJITEBPA TexHomnorMsl pa3BUBAKOIIETO 00y4YEHUS
AyInoBH3yallbHbIE TEXHOJIOTHH 6 (2%)

OCHOBBI TPUT'OHOMETPUUA Texaomnorus pa3BHBAIONIETO 00yUYCHHS 8 (4%)
AyIuoBH3yaJlbHBIE TEXHOJIOTHH

OYHKIUN NX CBOUCTBA U Texaomnorus pa3BHBAONIETO 00yUYEHHS 18 (10%)

I'PAOUKHU AyMoBU3yaJIbHbIE TEXHOJOTHH

HAYAJIA Texaomnorus pa3BHBAONIETO 00yUYEHHS

MATEMATHUYECKOI O AyIuoBH3yallbHBIE TEXHOJIOTHH 18 (8%)

AHAJIM3A

YPABHEHUA U Texaonorus pa3BHBAIONIET0 00yUYEHHS 8 (4%)

HEPABEHCTBA AyMoBU3yaJIbHbIE TEXHOJOTHH

KOMBHMHATOPUKA, Texaomnorus pa3BHBAIONIETO 00yUCHHS

CTATHUCTHUKA U TEOPUA AymoBH3yallbHbIE TEXHOJIOTHH 14 (8%)

BEPOSITHOCTEN

I'EOMETPUA Texaomnorus pa3BHBAIOIIET0 00yUYeHHS 44 (20%)
AyIuOBH3yaJIbHBIE TEXHOJIOTHH

Bcero 116 (56*)

3.2.00pa3oBare/ibHbIe TEXHOJOTHMH NPU NPOBEACHUN MPAKTHYECKUX 3aHATUHI

(-1abopaTopHbIX padoT)

TexHonornu, MpUMEHSIEMEBIC IPH
Nzyvaemsbie pasneisl (TeMbl)
NPOBEACHUN MPAKTHICCKUX H Kon-Bo wacor
JIACTITUIHHBL Ta00PATOPHBIX 3aHATHI
AJITEBPA I'pynmnoBeie mUCKyccuun
KoMIIbIOTEpHBIE CHM YJIALIHH 6 (2*)
OCHOBbBI TPUT"OHOMETPUUN I'pynmnoBeie mucKyccuu 12 (8%)
KoMmbloTepHBIE CHMYISIIAA
OYHKIMN MX CBOUMCTBA U I'pynmnossie qucKyccuun
I'PAD®UKHA KoMmbroTepHBIE CHMYIISIIAN 18 (10*)
Pa300p KOHKPETHBIX CHUTYaIHi
HAYAJIA I'pynmnossie qucKyccuun
MATEMATHUYECKOI O Komnvromepmvie cumynsyuu 18 (8*%)
AHAJIM3A
YPABHEHUA U KommbroTepHbIe CUMYIISITHI 10 (4%)
HEPABEHCTBA Pa300p KOHKPETHBIX CHUTYaIHi
KOMBHUHATOPHUKA, I'pynmoBsie qucKyccuun
CTATUCTUKA U TEOPUS KoMmbroTepHBIEe CHUMYISIIAN 10 (8*%)
BEPOSTHOCTEH Pa300p KOHKPETHBIX CHUTYaIHi
I'EOMETPUA KommbroTepHbIe CUMYIISITIHI 44 (20%)
Pa300p KOHKPETHBIX CHUTYaIHi
Bcero 118 (60*)
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4. YCJIOBMUS PEAJIM3ALIUA MPOTPAMMBI YUYEBHOM JUCHUITUIHBI

4.1. MarepuaibHO-TeXHHYecKasa 0a3a, Heo0XoaMMasi 1JIsl OCYLIEeCTBICHUSA
00pa3oBaTe/ILHOTO Mpollecca Mo TUCHUIJINHE
Peammamms yq4eOHON MUCIMITIMHBI OCYIIECTBIBIETCS B CHIEIMATIBHO 00OPYJ0BAaHHOM
KaOMHETe MaTeMaTHUECKUX JUCLMIUTHH
O6opynoBanre ydeOHOro KaOMHeTa MaTeMaTHIECKUX JUCIIVILINH:
—  MYJbTUMEIHATIPOCKTOD,
— KOMIIBIOTED,
— DKpaH,
— JI0CKa MeJioBas,
— yueOHas meOeb,
— HarjsaHbIE TOCOOW,
— yueOHO-METOAMYECKIE MaTepHaIb,
— TEOMETpPHUECKHE MOJICIIH,
— CcrelpajibHas JIUTeparypa,
— BbIXOX B MHTEpHET

4.2. [lepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 O00ecreYeHUust

1.7-zip apxuBarop; (ymeH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmoTpmiuk daiiioB ; (JIHMIEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpadwmueckuii pemgakrop; (JveHsus -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbili makeT; (JMICH3US -
http://mwmw.o penoffice.org/license.html)

5. FreeCommander - npoBojnuk; (NMueH3us -
https://freecommander.com/ru/%d0%bb%d0%b8% d1%86%d0%hb5% d0%bd%d0%b7%d0%hb8
%d1%8f/)

6. Google Chrome — Gpay3ep; (JuueH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHslii maket (B CBOOOIHOM IOCTYIE);

8. Mozilla Firefox - opayzep.(munensust - https://www.mozilla.org/en-US/MPL/2.0/
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5. IEPEYEHb OCHOBHOM U JONOJIHUTEJIbHOMN YYEFHOU
JIMTEPATYPBI, HEOBXOJIUMOM JJIS1 OCBOEHU A JUCLIUITJINHBI

5.1 OcHoBHas JiUTEpaTYypa

1. bammakos M. WM. Maremaruka : airebpa ¥ Hadaja MaTeMaTUdECKOTO aHAIM3a,
reoMeTpust : Y4YeOHHMK i1 HCIOJb30BaHMS B Yy4eOHOM mpolecce oOpa3oBaTelbHBIX
yupexaennii CI1O Ha 6a3ze oCHOBHOTO 001IeTO 00pa30BaHKs C TIOJIYYCHHEM CPEIHETO OOIIEro
o6pazoBanms / M. W. bammakoB. - 4-e¢ w3a., crep. - M. : ULl "Axagemus", 2017. - 256 c. -
(ITpodeccuonanbHoe oOpazoBanre. OOmeoOpazoBarenbHble aucimumabl). - ISBN 978-5-
4468-5988-7

2. bammakoB M. WM. Maremarnka : cOOpHHMK 3amad TPO(WILHOW HANPaBJICHHOCTH :
yueOHOoe mocoOue sl CTYICHTOB YUYPEKACHUM CpeaHero mpoQecCHOHATLHOTO0 00pa3oBaHus /
M. W. bammakoB. - 2-¢ mna., crep. - M. : Ul "Axamemmsa", 2018. - 208 c. -
(ITpodeccuonanbroe oOpazoBanme. OOmeoOpazoBarenbhple aucimumebl). - ISBN 978-5-
4468-6567-3

5.2 lonmoJiHMTEIbHAS JIUTEPATypa

1. Illeuna, I'.B. Teopust u npakTka peuieHus 3amad mno anreOpe : yueOHoe mocoOue /
I'.B. lllewna. - M. : IIpomereir, 2015. - 100 c. - ISBN 978-5-9905886-4-6 ; To xe
[Dnextponnsiii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=426719

2. Maremaruka: anre6pa ¥ Hauajga MaTeMaTHYECKOTO aHaim3a, reoMmetpusi. Airebpa u
Hayasia MareMmarmdeckoro aHammsa. 10-11 kmaccel. ba3oBblif U yriryOJeHHBI YPOBHH: y4E€OHUK
st obmieoOpa3oBatenbHbiX opranm3aimid / AmumoB I A u gp. - 5-e mn. - M. :
[Tpoceemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

3. Maremaruka: anreOpa u Hauana aHanmza, reomerpus. ['eometpus. 10-11 kmaccol.
ba3oBblil 1 yriayOieHHBI YPOBHM @ Y4eOHHMK JJisi 001ieo0pazoBaTesbHbix opranmsaimii / JI. C.
Aranacsii, B. ®@. byry3os, C. b. Kagomres u ap. - 4-¢ ma. - M. : IIpocsemenue, 2017. - 255
c..wL - (MI'Y - mkoune). - ISBN 978-5-09-046610-3

5.3 llepuoanveckue u3TaHus

1. Becthnuk Bonrorpaznckoro rocynapctseHHoro ynusepcurera. Cepus 1.
Maremaruka. @muka. (Maremaruueckas (u3vka ¥ KOMIbIOTEpHOE MojenupoBanre) — URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

2. BectHuk Boponexckoro rocynapctBeHHoro ynuBepcureta. Cepus: dusuka.
Maremaruka. — URL: http://elibrary.ru/contents.asp?titleid=9761

3. Bectnuk MockoBckoro YuauBepcureta. Cepust 1. Maremaruka. Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045/udb/890

4. BectHuk MockoBckoro Yuusepcurera. Cepust 15. BerauciurenbHas maremartuka U
kubepreTrka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890
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https://dlib.eastview.com/browse/publication/9166/udb/890

5. Bectnuk IIckoBckoro rocymapctBeHHoro yHusepcureta. Cepusi: EcTecTBEHHBIE M
dmuko-maremarmdeckue Hayku. — URL: http://elibrary.ru/contents.asp?titleid=37511

6. Bectauk Cankr-IletepOyprckoro yHuBepcuretra. Maremaruka. MexaHuka.
Actponomus. — URL.: https://dlib.eastview.com/browse/publication/71206/udb/2630

7. Maremaruka B BbiciieM oOpa3oBanuu. - URL:
https://e.lanbook.com/journal/2368#journal_name

8. Maremaruka u ee npwioxkeHus. JKypHan BaHOBCKOTO mMareMaTH4ecKOro
obmiecta. — URL: http://elibrary.ru/title_about.asp?id=32863

9. Maremarnueckue 3ameTku CBOY. HayuHo-uccneqoBaTebCKUii MHCTUTYT
mareMmaruk CeBepo-BoctouHoro ¢genepansHoro ynupepcuteta um. M.K. AMmocoBa
(Axytck). — URL: https://elibrary.ru/contents.asp?titleid=52949

10. MareMaTtrdeckre METOAbI U MOJAEIM: TEOPUsl, TIPIWIOKEHHUS U POJib B 00pPa30BaHHUML
VIbSHOBCKHMI TOCYAapCTBEHHBIM TeXHMYECKUW yHuMBepcuTeT (YibsHOBCcK). — URL:
https://elibrary.ru/contents.asp?titleid=54645

11. Maremarmaeckue Tpyasl / Mucturytr maremaruku mMm. C.JI. Co6oneBa CO PAH
(HoBocubupck). — URL: https://elibrary.ru/contents.asp?id=34069380

12. MaremaTi4ecKUil BECTHHK IEJIBY30B U YHHMBEPCHUTETOB Boaro-Bstckoro permona
(Kupos). — URL: https://elibrary.ru/contents.asp?titleid=28395

13. Maremarmaeckuii ¢popym (HMtoru nayku. IOr Poccum). FOxubIii MaTtemarudeckuii
MHCTUTYT BragukaBKa3CKOro Hay4yHOTO LeHTpa POCCHHCKOM akagemMuu HayK W
[IpaBurenbctBa PecnyOmuku CeBephas Ocetwsi-Ananust (Brnanmkaskaz). — URL:
https://elibrary.ru/contents.asp?titleid=32642

14. Maremarmaeckoe oOpazoBanrie / DoHI MaTeMarndiecKoro oOpa3oBaHus U
npocBemennst (Mockra). — URL: https://elibrary.ru/contents.asp?id=34529652

15. CMmekanka : Hay4YHO-TIOMYJISIPHBINA €XeMeCsSYHbIN xypHan / yupeaurens OO0

"MexTyHapoJHBIM MHCTUTYT TPOMBIIUIEHHOW coOctBeHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal_red&jid=253041

5.4. IlepevyeHnb pecypcoB HH(OPMANNOHHO-KOMMYHUKAUNOHHOI ceTn « AHTepHETY,
HEO0O0XOAMMBIX 1JI51 0CBOCHMS AU CUMILIMHBI

1. BBC «YuuBepcurerckas Ouommoreka ONLINE» [yueOnble, Hay4yHble 37aHUSA,
NEPBOMCTOYHUKH, XYJOXECTBEHHbIE MPOM3BEIACHUS PA3JIMUHBIX W3AATebCTB; IKYpPHAJIBL
MYJbTUMEIUMHAS ~ KOJUICKLMS:  ay[MOKHWTH, ayAuo(ailibl, BHUICOKYPChHI, HHTEPAKTHBHbIC
KypChl, O3KCIpPECC-NOJATrOTOBKAa K SK3aME€HaM, [pe3€HTalMy, TeCThl, KapTbl, OHJIAMH-
SHIMKJIOTIe MK, cyoBapu] : caiir. — URL: http://biblioclub.ru/index.php?page=main_ub_red.

2. ObC wmwnparenbctBa «Jlawp» [ydueOHble, HayuHble W3[aHUS, [€PBOUCTOYHHKU,
Xy/IO’)KECTBEHHBbIE TPOW3BEJCHUA pa3IMuHBbIX M3/AaTeNbCTB; KypHambl| : cair. — URL:
http://e.lanbook.com.

3. DBC «Opaiir» [pazpen «BAHIA TIOAINMCKA: ®wman Kyol'Y (r. CnaBsiHCK-Ha-
KybOann): yueOHukm wu yueOHble mocoOus w3aarenpctBa «lOpaitty] : caitt. — URL:
https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E- A737-37D3A9E6DBFB.

4. ObC «Znanium.com» [y4eOHblE, HAy4YHbIE, HAYYHO-TIOTYJISIPHBIE MaTepHaIbl
Pa3NIMYHBIX HM3JATEIbCTB, KypHabl| : cair. — URL: http://znanium.com/.

5. DbC «BOOK.ru» [yueOnble m3manmsi — kourekims 1 CIIO] @ caitr. — URL:
https://mwww.book.ru/cat/576.

6. Hayusmas omextponHas OwubmmoTexka. MoHorpaduy, W3JaHHBIE B W3/1aTEIbCTBE
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Poccuiickoit Axkanemmn EcTecTBO3HaHMS [MOJHOTEKCTOBBIM pecypc CBOOOIHOTO JOCTyma| :
caiir. — URL: https://www.monographies.ru/.

7. Hayunmas osnexkTpoHHas OwubimoTexka crateil u  myOmukammii  «eLibrary.ru»
[poccHiickmii  MHPOPMAIMOHHO-AHAMTHYMECKHH  MOpPTaAT B O0JIACTH  HAYKH, TEXHOJIOTHH,
MeJIMIMHBI, 00pa3oBanus; OOJbINasg 4YacTh W3JaHMl — CcBOOOMHOTO gocTyma] : cair. — URL:
http://elibrary.ru.

8. basel mamapix kommanmu «Mct Bero» [pazmen: Ilepuwonmueckue wm3manms (Ha
PYCCKOM sI3bIKE€) BKIIOYaeT KoJUiekiyy: I3manms 1o OOIIeCTBEHHBIM M TyMaHUTapHBIM
Haykam; V3manmsi mo nmenmarormke W oOpasoBanmro; M3nmanms 1o mH(GOpPMAIMOHHBIM
texHonorwim; Cratuctimyeckue w3ganuss Poccum u  ctpan CHIl @ caiir. — URL:
http://dlib.eastview.com.

9. KubepJlennHka : Hay4yHas OJCKTpPOHHAas OWOJIMOTEKAa [HAYYHBIC JKypHAIBl B
MOJIHOTEKCTOBOM (hopmate cBoOoiHOTO aoctyna] : cair. — URL: http://cyberleninka.ru.

10. Enpyroe  okHO JoCTyma K  0Opa3oBaTesibHBIM — pecypcaM  :  deaepaibHas
WHpOpMAIMOHHAsE ~ CHUCTeMa  CBOOOJHOTO  JOCTylla K  HUHTETPAIbHOMY  Karajlory
00pa3oBaTeNIbHBIX HMHTEPHET-PECYPCOB M K D3JCKTPOHHOW OMOIMOTEKE Y4eOHO-METOMMIECKUX
MaTepuaJioB sl BCeX  yYpoBHeW  oOpa3oBaHus:  JOIIKOJbHOE, oOmiee, cpeaHee
npodeccroHaIbHOE, BBICIICE, AomoaHuTebHOe : cait. — URL: http://window.edu.ru.

11. ®denepanpHblii HEHTP HHGOPMAIMOHHO-00pa30BaTeIbHBIX PECYpPCOB [mist o0mero,
cpeHero Mpo¢)eCCHOHATLHOTO, JIOTOJHUTEIHHOTO 00pa3oBaHus; TIOJTHOTEKCTOBBIA pecypc
cBoOoHOTO nocTyma] : caitr. — URL: http://fcior.edu.ru.

12. Enunas koJuiekmpsi 1MQPOBBIX 00pa3oBaTe/IbHBIX PECYPCOB [ TpeTioJaBaHus |
MBYy4YeHHs YYEOHbIX MNWCIMIUIMH HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIETO W CPEIHEro
(momHOTO) O0O0IIEro 00pa3oBaHMs; MOJHOTEKCTOBBIA pecypc CBOOOJHOTO JOCTyIa] : caur. —
URL.: http://school-collection.edu.ru.

13. OpmmanbHelii  WMHTEpHET-TIOpPTAN  MpaBoBoW  uHbopMaimu.  ['ocymapcTBeHHas
cucTeMa NpaBOBOW HMHPOPMALMKM [MOJTHOTEKCTOBBIA pecypc CBOOOJHOIO JOCTyma] : calr. —
URL.: http://publication.pravo.gov.ru.

14. Dapxnoneauym  [OHmukionenny.  CrnoBapu.  CHpaBOYHMKH  :  TOJIHOTEKCTOBBIM
pecypc cBobomnoro goctynal // ObC «YuuBepcurerckas Oumoymoreka ONLINE» : caifr. —
URL.: http://enc.biblioclub.ru/.

15. Dnexrponnbiii karamor KyO0aHCKOTO TOCYIapCTBEHHOTO YHHMBEpPCUTETa W (DHHMaioB.
— URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. Dnextponnas O6uodmMoTeka «Grebennikony» [pasmen: JKypHambl (Ha PycCCKOM SI3BIKE)
10 SKOHOMHKE M MeHekMeHTy] : cair. — URL: http://grebennikon.ru/journal.php.

17. YuranpHplii 3a1 : HAMOHAIBHBIM TMPOEKT CcOEpekeHUs PYCCKOW JIMTEpaTypbl
[KypHasbl, ambMaHaxH, ra3eThl cBoOogHOro poctyma] : cair. — URL: http://reading-
hall.ru/magazines.html.

18. Hayunas  memarormdeckas — dnekrTpoHHas — OwoOmworeka  (HIIDB)  [cereBas
MH(POPMAIMOHHO-TIOUCKOBAsI cuctema Poccwuiickoit aKaJeMH1u 00pa3oBaHus,
MHOTO()YHKIIMOHATIFHBIA TOJHOTEKCTOBBIA pecypc cBoOomHoro noctyma] : caiir. — URL:
http://elib.gnpbu.ru.

19. DnekTpoHHasA oubmmoreka  [ocymapcTBeHHOW ~ TyOJIMUHOW ~ HCTOPHYECKOM
oudmotexu (I'TIMB) Poccum [monmHOTEKCTOBBINA pecypc cBoOoaHOro aoctyma) : cair. — URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

20. dynnameHTampHas 3JeKTpoHHas OubmoTeka "Pycckas mwmreparypa u (oipkiop” —
MOJTHOTEKCTOBass MHPOpPMAIMOHHAs CHUCTEMa [MOJHOTEKCTOBBIM pecypc CBOOOJHOTO AOCTYMA]
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: caiit. — URL: http://feb-web.ru/.

21. Kynmprypa.P® — mopran KynsTypHOTOo Hacienus W Tpaammii Poccum. Kuno. Myszewn.
My3sbika. Teatpwl. Apxurektypa. Jlureparypa. [lepconsl. Tpamumm. Jlexkmpm : caiir. — URL:
http://www.culture.ru.

22. TPAMOTAPY : cnpaBoyHO-MHQOPMAIMOHHBIN WHTEpHET-TopTan : caifr. — URL:
http://mwmw.gramota.ru.

23. CJIOBAPU.PY. JluarBuctrika B MHTEpHETE : JMHIBUCTUYECKUN MOPTAT : CaMT. —
URL.: http://slovari.ru/start.aspx?s=0&p=3050.

24. CnoBapp ()MHAHCOBBIX M IOPUIWYECKHX TEPMUHOB [MOJHOTEKCTOBBIA pecypc
cBoboaHoro noctyma] // KoncynprantlLmoc : crpaBodHO-TIpaBOBas cHCTeMa : O(UIMATLHBIN
caiir. — URL: http://www.onsultant.ru/law/ref/ju_dict.
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6. METOOMYECKHUE YKA3AHHS OBYYAIOUIUMCS IO OCBOEHHIO
JJUCIIUIIJINHBI

JlucimvHa — HaresieHa Ha  (OPMHpPOBaHME OOIIEYYEOHBIX KOMIICTCHIMIA, TAKMX  KaK
CIIOCOOHOCTh JICMOHCTpAIMM  OOIICHAYYHBIX 0a30BBIX 3HAHWA MaTeMaTHWK{, TIOHMMaHUE
OCHOBHBIX (DaKTOB, KOHIICTIIMM, MPUHIIMIIOB W TEOPUA MaTEMAaTHKH.

OOydeHrue CTYIEHTOB OCYIIECTBISIETCS MO TPAIUIMOHHOW TEXHOJOTHMM  (JICKIHH,
MPAKTHKHM) C BKIFOYEHHEM HMHHOBAIIMO HHBIX 3JIEMEHTOB.

C TOYkM 3peHHs WCIOJb3YEeMbIX METOJOB JICKIMHA TOJAPA3ACISIOTCS  CJIETYIOIINM
oOpazoMm: HMHPOPMAIMIOHHO-O0OBSICHUTENIbHAS JICKIMSA, TIOBECTBOBATE/IbHAS, JICKIMsI-Oecena,
npoOJieMHast JISKIWST U T. .

YcTHOE mW3NOKEHME Y4eOHOTO Marepuaia Ha JICKIMA JOJDKHO KOHCTIEKTHPOBATHCS.
Chymarh JeKIMIO HY)KHO yMETh — TIOJJICPXKHMBaTh CBOE BHHMAaHWE, TOHATh W 3allOMHHTH
YCIIBIIIIAHHOE, YJIOBUTH Tay3bl. B mporiecce W3I0XKeHUs TMpernojaBarelieM JEeKIMH CTYACHT
JIOJDKEH BBUICHUTH BCE HETOHATHBIE BOIPOCHL. 3alChIBaTh COJCP)KaHUE JICKIMH HYKHO
00s13aTelbHO — 3alCH TIOMOTAIOT TOJJICPKUBATh BHUMAHHUE, CMOCOOCTBYIOT TIOHMMAaHHIO U
3alIOMUHAHUIO YCJIBIIIIAHHOTO, TIPUBOJIUT 3HAHWE B CHUCTEMY, CIyXaT OTOPOM I mepexona K
Ooliee TIy0OKOMY CaMOCTOSTEIILbHOMY M3YyYEHHIO TIPEeIMETA.

MeToanueckue peKOMEHAAIMA TI0 KOHCTIEKTUPOBAHUIO JIEKIIWI:

— 3amMch JOJDKHA OBITh CHUCTEMHOM, MpPEICTaBIATh COOOW COKpAaIIEHHBIN BapHaHT
JeKmM mpeniogaBaressi. HeoO6xoammo ciymiats, 00MyMBIBaTh M 3alMCHIBaTh OHOBPEMEHHO;

— 3aMuCch BENETCS OYEHb OBICTPO, YETKO, M0 BO3MOKHOCTH KOPOTKMMHU BBIPAKCHUSM U;

— He TpeKpamas Ciyarh TperojaBarelisi, Hy)KHO 3alliChIBaTh TO, YTO HEOOXOIUMO
ycBOUTh. Henb3s 3ammchiBaTh Cpa3y e BBICKa3aHHYIO MBICIIb TPETofaBaresisi, CleayeT e
MOHAThL W TIOCJE OTOTO Kparko 3ammMcaTh CBOWMH CJIOBaMH WIM CJOBaMHU TIPETIOaBaTelIs.
Baxno, 4T0OBI B HEWl HE OBUT IOTEPSIH OCHOBHOM CMBIC]I CKa3aHHOTO;

—¥MMEHa, JaThl, HA3BaHWUS, BBIBOJIBI, OTIPSACIICHHUS 3alMCHIBAIOTCS TOYHO,

—cienyeT oOparurb BHUMaHue Ha odQopmieHwe 3amicu JieKmud. s Kakmgoro
npeaMeTa 3aBoaurcs oO0mias TeTpaab. OTAMYHBIM OT OCTAJbHOTO IBETA CJEAYET BBIACIATH
OT/IEJIbHBIC MBICIIH W 3aroJIOBKH, COKpAIaTh OTASIbHBIE CJOBA W TMPEJJIOKCHHUS, UCTIOIh30BaTh
YCJIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO W TPEYECKOro an(aBUTOB, a TAKKE HEKOTOPBIE MPUEMBI
CTEHOTpapUIECKOTO COKpAIIEHHS CJIOB.

[IpakTidaeckue 3avsATHA MO AWCIMIUIMHE «MareMartuka» MPOBOJISATCS MO CXEeMeE:

— YCTHBIM OTPOC MO TEOPUM B HAYase 3aHATHS;

— paboTa B rpymax IO Pa3pelICHUI0 Pa3IMIHBIX CUTYallUd 10 TeME 3aHATHS;

pellleHHe TPAKTHIECKUX 3a/1ad;
— WHIMBUIYaJbHbBIC 3aJaHus JIJISI IOJTOTOBKHU K MPAKTHYCCKUAM 3aHATHUSIM.
Llenb mpakTUYECKOTO 3aHATHS - HAYYWUTh CTYIEHTOB NPUMEHSITh TEOPETUUCCKHE 3HAHUS
NPH PEIICHUM MPAaKTHIECKUX 3a/1a4 Ha OCHOBE PEabHBIX JTAHHBIX.
Ha mpakTrdeckux 3aHATHAX MNpeoOIagaroT CIeAYIOIIUe METObL:
BepOanbHbIe (TPe0OIaJaI0NMUM METOI0M JIOJDKHO OBITh OOBSICHEHHE);
npakTHIecKue (MIChbMEHHbIC 3/1aHus, TPYIMOBLIE 3aJaHus U T. IL).
BaxHeiM 111 cTymeHTa SBISIETCS YMEHHE pAlMOHATIBHO TOAOHMpaTh HEOOXOIUMYIO
yueOHyto sureparypy. OCHOBHBIMU JIMTEPATypPHBIMU UCTOYHHKAMU SIBIISTIOTCS:
— oubmmoreunble GoHabl puwmana Kyol'V;
— DIIEKTPOHHAs OWOJHMOTEeUYHas CHUCTEMa «YHHBEpPCHTETCKass OMOIMOTEKAa OH-JIalH»;
— JJIeKTpOHHasi OwOmmoTedHas cucteMa M3marensctBa «Jlanby.
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[louck kHMUr B OMOIMOTEKE HEOOXOAMMO HAYMHATH C M3YYEHHS TPEAMETHOTO KaTajora
U CO3JIaHMs CIMCKa KHHT, TMOCOOMH, METOIMYECKHX MATepUajioB M0 TeMe W3yUYCHHS.
[IpocMOTp KHMI'M HAYMHAETCA C THUTYJIBHOTO JIMCTa, Cieayroulero mnociie oOjoxku. Ha wéM
OOBIYHO TOMEIIAIOTCSI BCE OCHOBHBIC JIaHHBIC, XapaKTepW3YIOIIME KHHUTY: Ha3BaHHE, aBTop,
BBIXOJIHBIC JIaHHBIE, JaHHble O mepem3gaHud U T.J. Ha oGopore TuTynbHOTO JHcTa Aaétcs
aHHOTAIWs, B KOTOPOW yKa3blBaeTCS TEeMarhka BOTMPOCOB, OCBEHIEHHBIX B  KHUTE,
ONpEACIAETCS KPyr 4YHTAareJed, Ha KOTOPbIM OHA paccuuraHa. boJblIoe 3HAYCHHE HMEET
NPEIUCIIOBHE KHUI'M, KOTOPO€ 3HAKOMHUT YHUTAaTelsl C JIMYHOCTBHIO aBTOpa, UCTOPHEH CO3/aHus
KHUTH, PACKphIBaeT cojepkanue. [IpounB mpeauciIoBHe W TMOJMY4YHB OOIEe MpeJCTAaBICHUE O
KHUI'e, cleayeT oOparurbcsi K oriaBieHuo. OTrJiaBjieHUe KHUTH 3HAKOMHUT O00y4aeMoro c
COZECp)KaHHEM W JIOTUUECKOW CTPYKTypOM KHHUIH, TIO3BOJIIET BHIOpAaTh HYXHBIH Marepuas
U1l v3ydeHwss. 107 M3aHusi KHUI'M TO3BOJISIET CYAWTh O HOBM3HE Marepuana. Uem  uyarie
KHHTa  m3JaéTcsl, TeM OOJIBIITYI0 TICHHOCTh OHA TPEACTaBIsieT. B KHUrEe MOTYT OBITH
NpUMEYaHusi, KOTOpbIE COJEpXKaT pa3JIMuHble JOTOJHHUTENbHbIE cBeneHus. OHU meuaTaroTcs
BHC OCHOBHOTO TEKCTa M Pa3biICHIIOT OTAeTbHbIC BOMPOCHL [IpeameTHbie W andaBUTHBIC
yKazarely 3HAYUTEJIbHO OOJIerdaroT MOBTOPEHHE M3JI0KEHHOIO0 B KHMre Marepuana. B koie
KHUTM MOXET pacroJiaraTbCcsi BcHioMoraresbHelii Marepual. K Hemy OOBIMHO OTHOCATCS
WHCTPYKLIMH, TPWIOXKECHUS, CXEMBbl, CHUTYalMOHHBIC 3a[a4H, BOMPOCHI IJISI CAaMOKOHTPOJIS H
T.JI. Jlns mydimero mpecTaBiICHUS W 3allOMHUHAHMS MaTepuasia [eJIeco00pa3HO BECTH
3alMCU ¥ KOHCTIEKTHl PA3IMIHOTO COJEPKaHHs, a IMEHHO:

— NIOMETKH, 3aMe4aHusl, BbIJIEJICHUE TJIAaBHOTO;

— IUTaH, TE3WCHI, BHIMHCKH, LMTATHI,

— KOHCIIEKT, paboyas 3anmuch, pedepar, JOKIal, JCKIUI U T.I.

Yurare yuyeOHMK HEOOXOJMMO BAYMYMBO, BHUMATENbHO, HE TMPOIMYCKas TEKCTa,
CTapasiCh TIOHATh KaXKAyH (pazy, OJHOBPEMEHHO pa30upas TPUMEPHI, CXEMBbI, TaOJHIpI,
PUCYHKH, TpuBeIEHHbIE B YydeOHMke. OOHMM W3 BOXHEWIIMX CPEJCTB, CTMOCOOCTBYIOIINX
3aKpEIUVICHUIO 3HAHMH, SBJSIETCS KpaTKas 3amlyMch NPOYWUTAHHOTO Marepuajia — COCTaBJICHHUE
KOHCTIeKTa. KOHCTIEKT — 3TO KpaTrkoe CBSI3HOE W3JI0KECHHE COJIepKaHWS TeMbl, ydeOHHKa WM
ero uyactd, Oe3 moJapoOHOCTe M BTOpocTenmeHHbIX Jnetaneil. [lo cBoeil cTpykrype u
MOCJIEJOBATEIbHOCTH KOHCHEKT JIOJDKEH COOTBETCTBOBATh IUIaHy yueOHuka. [loatomy BaxHO
CHayajla COCTaBHTh IUIaH, a MOTOM IHMCaThb KOHCIIEKT B BHIE€ OTBETa HAa BOMPOCHI iaHa. Ecmm
yueOHUMK pa3/ieni€éH Ha HEeOOJbIIME  O3arJIaBIICHHbIE YacTH, TO 3aroJIOBKM  MOJKHO
paccMmarpuBarh Kak IyHKTHI IUIaHA, a W3 TEKCTa KAKIOW YacTU CleAyeT 3alcaTb T€ MBICIIH,
KOTOpBIE PACKpPBHIBAIOT CMBICII 3aroJIoBKa. TpeOoBaHUs K KOHCIIEKTY:

— KpPaTKOCTh, CXKaTOCTh, LIEJIECOO0PA3HOCTh KAKAOTO 3alCHIBAEMOTO CJIOBA;

— COJIepKaTeNIbHOCTh 3alMCH- 3alMChIBAEMbIE MBICIH clieAyeT (popMyaMpoBaTh KpaTko,
HO Oe3 ymepba myis cMbicia. O0BEM KOHCTEKTa, KaK MpaBWIO, MEHBINE M3y4aeMOT0 TEKCTa B
7-15 pasz;

—KOHCTICKT MOET OBITh KaK MPOCTBIM, TaK M CJIOHBIM IO CTPYKTYpe — 3TO 3aBUCHT OT
COJIEP/KaHNsl KHUI'M U LEJU €€ W3y4CHUs.

Meroandeckye peKOMEHIAIMU 0 KOHCIIEKTUPOBAHUIO:

— TMpexae 4YeM HauyaTh COCTaBISITh KOHCTEKT, HY>KHO O3HAKOMHUTHCA C KHHIOW,
npouuTaTh €€ CHauajga J0 KOHIA, MOHATh MPOYUTAHHOE;

— Ha OOJIOKKE TeTpaau 3alMChIBAIOTCS HA3BaHHE KOHCIIEKTUPYEMOW KHUTU WU HMS
aBTOpa, COCTABJISIETCS IUIAH KOHCIIEKTUPYEMOTO TECTa;

— 3amMcH JIydIle JejiaTh Mpy NPOUYTEHWH HE OJIHOTO-IIBYX a03areB, a Iejioro maparpada
WIH TJIaBBI;

— KOHCTICKTHUPOBAaHHWE BEAETCS HE C IIEJbI0 MMETh OMpeeNEHHBIN 3amicy, a s 0oJiee
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MOJIHOTO OBJIAJICHUS COJIEPKAHUEM M3y4aeMOro TEKCTa, MO3TOMY B 3alMCSIX OTMEYaeTcs u
BbIJIEJISIETCS] BCE TO HOBOE, MHTEPECHOE U HYXHOE€, YTO OCOOEHHO MpPUBJICKIO BHUMAaHUE;

— Tmocjie TOro, Kak CJellaHa 3amuch cojepxkaHus maparpada, TJaBbl, CJEAYeT
nepedyurarh €€, 3aTeM CHOBa OOpaThCsi K TEKCTYy M MPOBEPUTH CeO0sl, PABWIHHO JIM U3JI0KEHO
COJIEPIKaHME.

TexHrKka KOHCTIEKTUPOBAHUS:

— KOHCTICKTUPYSl KHUT'Y OOJILIIOTO 00BEMA, 3aICh CJICTYET BECTH B OOIIEH TETpay;

— Ha KaXJIOW CTpaHUIle CJIeBa OCTaBJSIOT TMOJisi IMpuHOM 25-30 MM 18 3amicu
KOPOTKHX TOJ3ar0JIOBKOB, KPAaTKUX 3aMEuaHuii, BOMPOCOB;

— KaXJasi CTaHWLA TEeTpaaud HyMEpyeTcs;

— Q7S TOBBIIICHWS YWTAEMOCTH 3alMCH OCTaBJIAIOT HHTEPBAIBI MEXIY CTPOKAMHU,
a03araMy, HOBYIO MBICIb HAYMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCTICKTMPOBAHWM HIMPOKO WCTIOJIB3YIOT Pa3jMIHbIE COKPALICHUS WU YCJIOBHBIC
3HaKM, HO He B  ymep0 CMbIciy  3anMcaHHoro.  PekoMmeHmgyercs — NMpPUMEHSTbH
o0IeyrnoTpeOUTEIbHBIE  COKpAIlleHUs, HampuMmep: M.0. — MOXeT ObITh; TOC. —
rOCYJapCTBEHHBIN; 1.0. — TOKHO OBITH H T.I.

— He CJIeIyeT COKpallarh MMEHAa W Ha3BaHWs, KPOME OYCHb YacTO TMOBTOPSIOIINXCS;

— B KOHCMIEKTE HE [IODKHO OBITh MEXaHWUYECKOTO TMEperuChiBaHMs TekcTa 0e3
NPOJYMBIBaHUSL €TO COJEP)KaHHs M CMBICIIOBOTO aHAJIM3A.

CamocTtosaTenbHas paboTa CTYIEHTOB SBJSIETCS BaxHeWmer ¢opmoil ydeOHO-
No3HaBareJbHOro mpouecca. OCHOBHas IeJib CaMOCTOATENbHOM pabOThl CTyJEHTa IpU
MBYYEHHH JUCLMIUIMHBI — 3aKpelUTh TEOPETHUECKHUE 3HAHWS, MOJIyYEHHbIE B XOJI JICKIHOHHBIX
3aHATHM, a Takke C(HOPMHUPOBATH NMPAKTUIECKHE HABBIKM MOJTOTOBKM B 00JIACTH MaTeMAaTHKH.
CamocTosiTeNibHasE paboTa CTyJeHTa B TIPOIECCE OCBOCHHS JIUCIMIUIMHBI «MareMaTikay
BKJTIOYAET:

— M3Y4EHUE OCHOBHOW M JOTOJIHUTEILHOUW JIUTEPATYpHhl MO KYypCy;

— paboTy C JIEKTPOHHBIMU Y4E€OHBIMU pecypcamu;

— BYYEHHE MAaTepUaIoB MEPHOJAMYECKON TeyaTH, MHTEPHET PECYPCOB;

— NOJTrOTOBKY K TECTUPOBAHUIO;

— VHIVBUIyaTbHbIE W TPYITOBbIE KOHCYJIbTAIMM TI0 HAaWOOJee CJIOKHBIM
BOIIPOCAM.

Ha camocrosiTenbHyt0 paboTy cTylneHToB oTBoaurcss 117 yacoB yueOHOro BpeMEHH.
Hauanom opranmammm mo0oi caMOCTOSTENbHONW pabOThl TOJDKHO OBITh NMPUBHUTHE HABBIKOB U
YMEHHH TpaMOTHOW padoThl ¢ y4eOHOW M HAyYHOW JHMTEPaTypod. DTOT MpOLECC, B TIEPBYIO
odepellb, CBS3aH C HAXOXICHUEM HEOOXOMUMOM Uil YCIEIIHOTO OBJAJCHHsI YueOHBIM
MarepuasioM Jureparypoil. CTyIneHT HOJDKeH yMETh T0JIb30BaThCs (GOHIaMH OUOJIMOTEK U
CrpaBOYHO-OnOmorpapudeckumu  mAaHusIMA.  CTyHAEHTBI I TMOJHOIIGHHOTO  OCBOCHUS
yu4eOHOTO Kypca JIOJDKHbI COCTaBJIATh KOHCIEKTHl KaKk TIpU  MPOCHYIIMBAHMM  €T0
TEOPETUUECKOM (JIEKLIMOHHOM) 4YacTH, TaK U MPU MOJATOTOBKE K IMPAKTUUECKUM (CEMMHAPCKHM)
apsiTUsIM.  JKenareiabHO, YTOOBI KOHCTEKTHl JIEKIMA M CEMUHApOB  3alMCHIBAINCH B
JIOTUYECKON TIOCJIEeNOBATEIPHOCTH WM3YYEHHS Kypca M COJACpXaIMCh B OJHOW TETpaJIH.
Benenne KoHCHeKTa SIBISIETCS HEOOXOAMMBIM BHUIOM y4ueOHOUM naestenbHOCTH. [loCKOJBKY
KOHCTIEKT:

— B TMOJHOM OOBEME OICHMBAETCS KaKk pPa3HOBHIHOCTh MHCHbMEHHOTO OTBETAa HA
M3y4aeMble BOIPOCHL;

— ciayxur 0a30i i yCTHOTO OTBETa HAa CEMHHape II0 OJHOMY W3 BOIPOCOB
paccMarpuBaeMoro IUIaHa;
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— CBEICHMA M3 KOHCIIEKTa MOTYT BBICTYIIATb B KAuye€CTBE HCTOYHMKA JOIOJHEHUH K
OTBETaM JAPYI'HX CTYIAEHTOB.

Opranmzaiysi TEKyIIETO KOHTPOJISI 3HAHHMM, YMEHHMA U HABBIKOB OO0YyYaroluxcs
OCYILECTBISIETCS ITyTEM TECTUPOBAHUS.

@opMON UTOrOBOTO KOHTPOJIA SABJSIETCS OK3aMEH. OK3aMEH COCTOUT U3 JBYX
TEOPETUIECKUX BOIPOCOB.

7. OHEHOYHBIE CPEACTBA /IS KOHTPOJISA YCIIEBAEMOCTH

7.1. TacnopT poHIA OLIEHOYHBIX CPECTB

Ne K HaunmenoBanue

i OHTPOJHMPYEMBIE pazeibl (TeMbI) IUCIUILIUHBL OTICHOUHOTO CPEICTRA
' TECT, OIpPOC

5 OCHOBBI TPUI'OHOMETPUU 31. V2, 02 Pedepart, mpakr. paboTa,
: TECT OMPOC

3 ®YHKIMU WX CBOMCTBA W I'PA®UKU 32, ¥3,03 Pedepat, npaxr. paboTa,
' TECT, OMpocC

4 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A 33. V4, 04 Pedepar, npaxr. padoTa,
: TECT OIPOC

5 YPABHEHUSA U HEPABEHCTBA 32, V5,05 Pedepar, npakr. padora,
: TECT OIPOC

KOMBUHATOPUKA, CTATUCTUKA U 34, Y6, 06 Pedrepar, npaxr. paGota,

6. TEOPHUS BEPOSTHOCTEI TecT 0mpoc

7 I'EOMETPUA 35. V7,07 Pedepar, npakr. padora,
' TECT OIPOC

7.2 Kputepuu oueHKH

Kontponr u  omeHka pe3ylbTaroB  OCBOEHHMS  JIUCIMIUIMHBI  OCYIIECTBIISICTCS
npernojaBarejieM B Tpolecce TMPOBEICHUS TNPAKTHIECKHX 3aHATHH, J1a00paTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIIOJHEHWSI OOYYAIONIMMHUCS WHIUBUAYATbHBIX CaMOCTOSITEIBHBIX
3a]aHHI.

Pedepar. [IpoaykT camocTosITENbHOW pabOTHl CTYACHTA, MNPEACTABISIONIMN COOO0M
KpaTKOE€ W3JI0KECHHE B IMUCbMEHHOM BUIE TMOJIyYEHHBIX PE3YyJbTaTOB TEOPETHUECKOTO aHAIM3a
OTIpeICJICHHON HaydyHOW (y4eOHO-HCCIIeIOBATEeIbCKOM) TEMBI, TJE€ aBTOpP PACKPHIBACT CYTh
ucclelyeMOl TpoOieMbl, NPUBOAWT pa3JIMUHbIE TOYKH 3pEHUS, a Takke COOCTBEHHBIC
B3IJIAbl Ha Hee. Pedepar oleHMBaeTCs MO KOJMYECTBY IPHUBJICUYEHHBIX WCTOYHHMKOB, TIIyOUHE
aHan3a TPOOJEeMBbl, KadeCcTBe 0OOCHOBAHMSI aBTOPCKOM MO3MWIMH, TIYOWHE PACKPBITHS TEMBL.

TpeOGoBanus k HanMcaHuio pedepara

Pedepar mo mamHOMY Kypcy SBISIETCS OJHAM W3 METOJOB  OpraHM3allii
CaMOCTOSITEJIbHOU PabOTHI CTY/IEHTOB.

Tembr pedepaToB SBISIOTCS JONOJHUTEIBHBIM MaTePUAIOM I M3YYEHHE JIaHHOW
TUCIMIUIMHBL Pedepar oneHMBacTCS B OJMH 0aUT B OICHKE MTOTO dK3aMeHa

Pedepar nomkeH ObITh IOATOTOBJICH COTJIACHO TeME, MPEJIOKESHHO W TIPETio1aBaTeIeM.

JlomyckaeTcsi CaMOCTOSITENIbHBIA BBIOOp TeMbl pedepara, HO MO COIJIACOBAHUIO C
npenogaBaresieM.
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Jnst  Harmcanmsi  pedpepara  CTYyO@HT  CaMOCTOSITENIbHO — TOAOMpPAeT  MCTOYHUKH
uHpOpMaIMKM MO BBIOpaHHOW TeMme (JuTepaTypa ydeOHas, NepUOIUYecKas ¢ HHTEPHET-
pecypchl)

O0weMm pedepara — He meHee 10 ctpanuy Gopmara A 4.

Pedepar nomkeH umeTh (TUTYIBHBIA JIMCT, COAEP)KaHKUE, TEKCT JAOJDKEH ObITh pa3OuT Ha
pa3Jienibl, COTIIACHO COJAEpPXaHus, 3aKII0UEeHUEe, CIMCOK JIMTepaTypbl HE MEHEe 5 UCTOYHUKOB)

OO6cyxnenre TeM pedeparoB MPOBOAUTCS HA TEX MPAKTHIECKUX 3aHATHSAX, TIO KOTOPHIM
OHHM pacmpeiefieHbl. JTO sBIsieTCs 00s3areNbHbIM TpeboBanueM. B ciydae He mpeacTaBieHHs
pedepara cormacHO yCTaHOBJICHHOTO Tpaduka (0e3 yBaXWUTEIbHOW MPUYMHBI), CTYJEHT 00s3aH
MOJITOTOBUTh HOBBINA pedepar.

Nudopmamms mo pedepary He nospkHA mpeBbimath 10 MuHYT. BhicTymaromuii goJnkeH
MOATOTOBHUTH KPaTKWe BBIBOJBI MO TeMe pedepara i1 KOHCTIEKTUPOBAHMS CTYICHTOB.

Cnaua pedepata npenogaBaresito 00s3aTeNbHa.

Tect. CucteMa CTaHZAPTU3MPOBAHHBIX 3a/IaHUWiA, TO3BOJISIONIAS  ABTOMATHU3UPOBATH
NpoLelypy W3MEpEeHHs YpOBHA 3HaHMH W yMeHHil oOyudatomierocs. TecT olleHMBaeTcs IO
KOJIMYECTBY NPAaBWIbHBIX OTBETOB (He MeHee 60%).

Kputepun oueHk# 3HAHUI CTYI€HTOB B 1€JIOM IO JUCIUIJIMHE |

«OTIHYHO» - BBICTaBJIICTCS CTY/ICHTY, MOKa3aBIIeMy BCECTOPOHHHE,
CUCTEMATM3UPOBaHHbIC, TJIyOOKWE 3HAHWA Y4YeOHOW MPOrpaMMbl JTUCIMIUIMHBI W yYMCHHE
YBEPEHHO TPUMEHSITh KX HAa TMPaKTHKE TNpPU PEHICHAM  KOHKPETHBIX 3a/ad, CBOOOJHOE H
NpaBWIbHOE O00OCHOBAHWE TPHHATHIX PEIICHHI;

«XOPOI0» - BBICTABIIETCS CTYACHTY, €CJIM OH TBEPIO 3HACT Marepuail, IPaMOTHO H TIO
CYIIECTBY W3JlaraeT €ro, yMeeT MPUMCHSITh MOJyYCHHbIC 3HAHUS HA TPAKTHKE, HO JIOMYyCKacT B
OTBETC WIM B PEIICHHH 3a/1a4 HEKOTOPhIE HETOYHOCTH,

«YIOBJIETBOPUTEJILHO» - BBICTABISICTCS CTYJACHTY, TOKa3aBIIeMy (parMeHTapHbI,
Pa3pO3HEHHBIN XapakTep 3HAHWK, HEJOCTATOYHO TMpaBWIbHbIE (HOPMYIHPOBKH 0Oa30BBIX
MOHATHM, HApPYIICHUS JIOTUYECKOW TIOCIIEIOBATEBHOCTH B  W3JIOKEHHM IPOTPAMMHOTO
Marepuajia, HO TP OTOM OH BIAJEET OCHOBHBIMU pa3jiesiaMi y4eOHOW TpOrpaMMbl,
HEOOXOJAMMBIMU ISl JabHEHIIIET0 OOyYeHHS W MOYET MPUMEHSATH TOJYYCHHbIC 3HAHUS IO
o0Opa3ily B CTaHIAPTHOM CHUTYyaIluy;

«HEYI0BJIETBOPHUTEJBbHO» - BBICTABISICTCS CTYACHTY, KOTOPBIA HE 3HAET OOJbINCH
4acTH OCHOBHOTO COJCpXaHus Y4eOHOW TporpaMMbl JUCIMIUIMHBL, JOTyCKAaeT TIpyObie
OmuOKd B (HOPMYJIMPOBKAX OCHOBHBIX IOHATHH  JHUCIMIUIMHBI M HE YMEET KCIOJIb30Barh
TIOJTyYCHHBIC 3HAHWS TPH PEIICHUM TUIIOBBIX NPAKTHUCCKHX 3aj1ad.

7.3. OnleHO4YHBbIE CPeCTB 1JIM IPOBeJAeHHUS TeKYlIel aTrecTaluu
Texymmii KOHTPOJb MPOBOAHUTCS B hOpPME:

-(pOHTANBHBIA OTPOC

-TECTUPOBAHUE TI0 TEOPETHISCKOMY MaTepHary

-mpakTHaeckas (JraboparopHasi) pabota

-3a1mTa pedepara
N [Ipumeps!

dopma Ipaxmnueckuit Jndmble Kauectsa | PP

3HaHUA YmenHus OIICHOYHBIX
aTrecTalluu OTIBIT (BJAJCHUE) CTyIeHTa

CpEeJICTB
Vet Kontposns 3nanuit OueHka yMeHHs Ouenka HaBplkOB | OueHka KontponbHeie
(TUCBMEHHBIN) | MO OTPEACICHHBIM pasnu4aTs paboTsl ¢ CHOCOOHOCTH BOIIPOCEHI 110
ompoc mo | mpobremam KOHKPETHBIE JUTEePaTypPHBIMH OTIEpaTUBHO U TeMaM
TeMaM HOHATUSL HUCTOYHUKAMH Ka4eCTBEHHO MpUIaraTcsa
0TBEUATh HA
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MTOCTABJICHHEIE
BOTIPOCHI
Pedepatnt KonTtpons 3nanuit OneHka yMeHUs OrneHka HaBBIKOB Orenka Tembr
TI0 OTIPE/IeNICHHBIM pasmm4ath paboTsl ¢ CIOCOOHOCTH K pedepatos
npobiemam KOHKPETHBIE JIMTEPaTypPHBIMH CaMOCTOSITENIFHOM | IpmIararoTcs
TOHATHS HNCTOYHUKAMH paboTe u aHAIU3Y
JIMTEPaTypHBIX
HUCTOYHHUKOB
IIpakmnueckue | Kontpous 3HaHuA OueHka yMeHus Ouenka HaBplkOB | OueHka Temsl paboT
(;TabopaTopHBI | TEOPETUIECKHX BBITIOJIHSATD paboThI Mo CIOCOOHOCTH MIpUJIaratoTcs
€) paboTsl OCHOB MaTeMaTHKH | y4eOHBIC 3aaHUS | 3aJaHHBIM ONEPATUBHO U
IpUMEHSA aNropuTMaM Ka4eCTBEHHO
U3y4dCHHBIE pemats
IpaBuUIa, MOCTAaBICHHbIE Ha
dhopMybl, MPaKTUIECKUX
aJIrOpPUTMBbL paboTax 3ama4u u
apTyMEHTHPOBATh
pe3ybTaThl
TectupoBanue | KoHtponb 3HaHH OueHka yMeHHs Ouenka HaBbIKOB | Ouenka Bomnpocsr
O OTIPEJICNICHHBIM pasnmuaTh JIOTUYECKOTO CHOCOOHOCTH MpUIAraloTCs
npobremam KOHKpETHBIE aHamm3a u OTIepaTUBHO U
HOHATUSL CHHTe3a IpH Ka4eCTBEHHO
COTOCTaBICHUU OTBEYATh HA
KOHKPETHBIX MOCTABIECHHbBIE
MOHATHI BOTIPOCHI
Tect. Cuctema CTaHIAPTU3UPOBAHHBIX 3aJIaHHM, TO3BOJIIOIIAS aBTOMATU3UPOBAThH

NpoLeAypy M3MEPEHHs YPOBHs 3HAHWI W YMEHHH OO0y4aromerocs.
[TpumepHpIe TECTOBBIC 3aIaHHSA
1. ®ynkums y:3x2+5x-7 Ha3bIBACTCS:
1. -nuneinas;
2. -TIOCTOSIHHAS,
3. -KBajjpaTHyHasd;
4. -mpsiMasi MPOTIOPLMO HAJTb HOCTh.
2. Ecm anst mo6oro x u3 o6siacti onpeaesens QyHkimu f(X) BBINOIHASTCS YCIOBHE
f(-X)=f(X), T0o GhyHKIMA Ha3BIBACTCS:
1. -HedeTHas;
2. -4eTHasd,
3. -TepuoaNYecKas;
4. -MOHOTOHHAaSsI.

3. OyHKIWsA y=a' Ha3bIBAETCS:

1. -cTemneHHON;
2. -TIOKa3aTeJLHOM;

3. -norapupMHUIECKOM;

4. -KBagpaTU4HO U.
4. Pazgen reomeTpun. B KOTOpOM m3ydaroTcsi CBOMCTBA (UIyp B IMPOCTPAHCTBE HA3BIBACTCS:
1. -mwianumeTpus;
2. -CTepeoMeTpus;
3. -aHaMTUYECKas TE€OMETpPHS;
4. -eBKIIM0OBA T€OMETPHS.
[TPUMEPHBIE TEMbI PE®EPATOB.
1. Teopus mpenesos.
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2. beckoHneyHo OombIme M OECKOHEYHO Majble (DYHKITHH.
3. OHOCTOPOHHME TPEJIEIIbI.

4. ITonsiTe TIPOW3BOTHOM.

5. HeomnpeneneHHplii MHTErpall.

6. Onpe1eJICHHBIN MHTETpAJL.

7. OCHOBHBIC TIOHATHS M METOJbI IUCKPETHOW MaTeMAaTHKH.
8. [lonsTHE MHOXECTBA.

9. DneMeHThl KOMOHMHATOPHOTO aHAIK3a.

10. IIpeaMeT TeOpUM BEPOSITHOCTEM.

7.4 OueHoYHbIE CPeACTBA Jsl IPOBEJAeHUs MPOMEKYTOYHOM aTTecTaAluN

7.4.1 Bonpocsl 1J151 NPOBEeHHUS 3a4eTa

He npenycmotpen

7.4.2 Bonipochl /151 IPOBeAeHUS IK3aMEeHa

[lenble n panMoOHaIBLHBIE YHCIA.

[lepnesauKyJIsipHBIE TPSIMBIE B IPOCTPAHCTBE.
AprnpMeTnuecKknil KOpeHb HaTypaJbHOW CTENEHU.
[lapannenbHble NpsMble, NEPHCHAUKYIIIPHBIE K IVIOCKOCTH.
CreneHp C palMOHaNbHBIM U JEHCTBUTEIILHBIM IOKa3aTeIEM.
[Ipu3HaK NEPNEHAUKYJIAPHOCTU NPAMON U INIOCKOCTH.
Crenennast ¢GyHKIMS, €€ CBOMCTBA U rpaduk.

Teopema o npsAMOH, MEPHNCHAUKYISAPHOU K IDIOCKOCTH.

© © N o o ~ w0 b F

BzanmmHo oOparHbie (QyHKIMH.

=
o

. PaccTosiHue OT TOUKH J0 INIOCKOCTH.

-
-

. PaBHOCWIIbHBIE ypaBHEHUs M HEPAaBEHCTBA.

=
N

. Teopema o Tpex meprieHIUKYIIpax.

[N
w

. Uppaipio HaJIb HbIE  YpaBHEHMS.

[EEN
N

. YTOJI MEXKIY NPSIMOM U ITIOCKOCTBIO.

[EY
ol

. IlokazatenbHast (QyHKIWMsI, €€ CBOMCTBA U rpaduk.

=
»

. JIByrpaHHbIid yroJI.

-
\]

. Iloka3aresnbHble ypaBHEHUS .

=
oo

. [Ipm3HaK MNepHeHIUKYISIPHOCTA ABYX IUIOCKOCTEH.

=
(o)

. [lokazarenbHble HEpaBEHCTBA.
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20. IIpssMOYyTOJIbHBIA TIApAUICIIC TUTIET.

21. CpoiicTBa QyHKIMHU Yy = tg X U ee rpaduK.

7.4.3 Ilpumepsnl 3K3aMeHAITMOHHBIX 32124

1. Ympocture: %@-(2%{’%).
2. Boruauciurs: V125 0.027,

3. Pemmure ypaBHeHMs: a)cos X =%; 6)"""r§ tg x-1=0.
4. Haiinure 3HaueHue BhIpaxeHws: log354 + log3%

‘IE 4 =0
\IEH V128

- Yy
5. Ympocture: Vi2s |

6. Beraucamrs: 0,3*V 10 xv/6xV15 -0,1.

b
7. Haiinure 3Hauenue BhIpaxeHus: log21é6 .eciu log2 b=3.

8. Pemmre ypaBHeHmsi: a)sin X =1;0)tg x+3=0.

9. Vnpocture: V272323

i &I
10. Bomucsmrs: v (—3)7 x2V8* 9

35 75
11.Hatinure 3Hauenwie BbIpaxkenwus: log5 2 +1og57 .

12.Pemure ypaBHeHus: a)tg x =V3 ;0)2sin x-1=0.
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8. JONMOJHUTEJIBHOE OBECIIEYEHME JUCIHUIIINHBI
Ipunoxkenue 1. KpatTknii KOHCHEKT JeKIMOHHBIX 3aHATHI
JIEKITA Ne 32
Tema: KIIACCUOUKAIIMA CIIYYAWHBIX COBBITUN. KIACCUYECKOE OIIPEJIEJIE-
HUE BEPOSITHOCTU. CBOMCTBA BEPOSITHOCTHU COBBITUS, HEIIOCPEJICTBEH-
HbIN TOJACYET BEPOSITHOCTU. IIPUMEPBI.

Pesynbrar, ucxon wucnbiTaHus Ha3biBaeTcsi coObITHEM. COOBITUSIMU SIBJISIOTCS: BbINAJICHUE
repba wiM 1MQpsl, MOMAJaHMe B LEJb WIM MPOMax, MOSBICHUE TOTO WIM MHOTO YKCIa OYKOB
Ha OpOIIEHHOW WrpambHOM KOCTH. Uit 0003HA4YeHHsT COOBITUN MCTIOIB3YIOTCS 00JIbINEe OYKBBI
jJaTuHCKoro andasmra: A, B, C u T.1.

Ecimm mpu KaxIoM UCTBITAHWM, TP KOTOPOM TMPOMCXOIUT COOBITHE A, NPOUCXOAUT U
coOwiTHe B, TO roBOpAT, uTO A BieUYeT 3a co0oi cobbiTie B (BxoauT B B, sBisieTcst 4acTHBIM

ciyuaeM, BapuantoM B) wim B Brmouaer coObitue A, u 0603HauaroT ACB.

JIBa cOOBITHSI HA3BIBAIOTCS COBMECTHMBIMH, €CJIM TOSBJICHHE OJHOTO M3 HUX HE HCKIIIOYACT
MOSIBJIEHHE JIPYTOTO B OJTHOM U TOM K€ UCTIHITAHHH.

2 CcOoOBITHA Ha3bIBAIOTCS HESCOBMECTHMMBIMH, €CJIM IIOSBIICHHE OJIHOIO W3 HHX HCKIIOYACT
TMIOSIBJIEHHE JIPYTOTO B OJTHOM U TOM K€ UCTIHITAHHH.

HecoBmectumocTs Oosiee 4eM ABYX COOBITHMH B JTAHHOM HWCTIBITAHWM O3HAYAET WX IOTAPHYIO
HECOBMECTHUMOCTb.

JIBa coObitmsi A m B Ha3wpIBarOTCS NPOTHUBOIOJIOXKHBIMH, €CJIM B JAHHOM HWCIIBITAHHHA OHH
HECOBMECTHMBI M OJHO W3 HUX OO0s3arenbHO mpoucxoaur. CoObITHE, NPOTHUBOTIONOXKHOE
coObITHIO A, 0603Ha4a0T A .

CoObITHie Ha3bIBaeTCS JOCTOBEpHBIM (00OO03Hauaem (), e€Ciad B JaHHOM HCTILITAHUH OHO
SBJISCTCS €IUHCTBCHHO BO3MOJKHBIM €TI0 HKCXOJOM, U HEBO3MOXHBIM, €CJIH B JIAHHOM
WCTILITAaHWM OHO 3aBeJOMO He MOXeT npomoitn. CoObITHEe HA3bIBAETCS HEBO3MOYKHBIM
(o603Hawaem (J), eciu B pe3yabTaTe HCTIBITAHWSI OHO BOOOIIE HE MOXET MPOU30MTHU.

CoObiTie A Ha3bIBAaCTCS CIYYAWHBIM, €CJIM OHO OOBEKTMBHO MOJKET HACTYIHTh WIA He
HACTYIUTHh B JIAHHOM HWCTIBITAHU .

Anredpa cOOBITHIA.

Cymmoii cobOwitnii A U B HazweiBaeTcsi coObitie C = A + B, cocrosiiiee B HACTYIUICHUH TIO
KpaliHeli mepe oJHOro u3 coObIThii A wm B.

AHAJIOTMIHO CYMMOUM KOHEYHOTO YHCHa COOBITHH A;, Ay, ..., Ay Ha3bpIBaeTCs COObITHE A =
Ait+A, + ... + Ay, cocTosIee B HACTYIUICHUU XOTs Obl oJiHOTO M3 coObiThii Al, (1 =1, ..., K).

N3 ompenenenust cinenyer, uto A + B = B + A. ChpaBeaiMBo Takke M COYETATEIBHOE
cBoiicTBO. OqHako A + A = A (a me 2A).

[IpomBeacHreM coObTHiAi A M B HaswBaeTcs coOwnitie C = AB, cocrosiiee B TOM, 4TO B
pe3ylibTare UCTIHITAHUS TPOWM3ONUIM U coObITHE A, U cOOBITHE B.

AHATOTHYHO TPOM3BEJEHHEM KOHEYHOro uwmcia coowsrtmii Al, A2, .., AK Ha3sbBaercs
cobObitie A = Al1A2...AK, cocrosimiee B TOM, 4TO B PE3YJIbTaTe HCIIBITAHHS MPOWOILIA BCE
yYKa3aHHbIE COOBITHSA.

N3 ompenenenus HemocpencTBeHHo cieayer, 4to AB = BA. ChopaBemmmBbel Takxke
coueTaTeNbHpIl U TUCTPUOYTHBHBINA 3akoHbl. OnHako AA = A (a He Ad).

['oBOpAT, 4TO COBOKYNMHOCTH COOBITHI OOpa3yeT MOJIHYIO TPYINY COOBITHM [JIsi JAHHOTO
UCTIBITAHUS, €CIIH €r0 PEe3yJbTaTOM 00s3aTeIbHO CTAHOBUTCSI XOTSI OBI OJTHO U3 HUX.
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PaccMoTpuM mosHYIO TpyImy TOTIAQPHO HECOBMECTHMBIX COOBITHH A, Ao, .., An,
CBS3aHHYI0O C HEKOTOPBHIM  WCIBITaHHEM. [IpeAmnonoxuMm, dYTO B OTOM  HCIBITAaHUU
OCyIIeCTBICHHE Kakaoro w3 coowitmii Ai, (I = 1, 2, ..., K) paBHOBO3MOHO, T. €. YCIOBUS
UCTIBITAHKST HE CO3/Ial0T TPEHMYIIECTB B TOSBICHHM KAaKOTO-JMOO COOBITHS Tepell IpPyrUuMHu
BO3MOKHBIMU.

Cobbitust A;, Ay, .., An, o0Opasyoliue MOJHYI0 TPyMIy MONAPHO HECOBMECTUMBIX W
PaBHOBO3MOKHBIX COOBITHH, HA3BIBAIOT JJIEMEHTAPHBIMHU COOBITUIMHE ().

CoOpiTHe A Ha3bIBaeTCsl 0JIATOMPHSATCTBYIOMIMM COOBITHIO B, ecim HacTymieHue coObITHI A
BJIEUET 3a cOOO0M HACTyIUIeHHE CcOObITHA B.

Krnaccuaeckoe ompenenienne BeposTHOCTH. BepositHocteio P(A) coObrtusi A Ha3bIBaeTcs
OTHOIIIEHWE M/N YHCIIa ANIEMEHTAPHBIX COOBITHH, OJIATOTPHATCTBYIOMIMX COOBITHIO A, K YHCIY
BCEX JIEMEHTAPHBIX COOBITHIA, T.€.

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

1. BeposTHOCTh JI0CTOBEPHOTO COOBITHSL paBHA 1. JIeHCTBHUTEIILHO, HOCTOBEPHOMY COOBITHIO
JIOJDKHBI OJIarompHUsATCTBOBATh BCE N BJIEMEHTAPHBIX COOBITHIA, T.€. M = N U, CJIeA0BaTeIbHO,
P(Q)=m/n=n/n =1.

2. BeposTHOCTh HEBO3MOXKHOTO coObITH paBHa 0. B camom jese, HEeBO3MOXKHOMY COOBITHIO
HE MOET OJIarONpUATCTBOBATh HH OJTHO W3 DJIEMEHTapHBIX COObITHH, T.c. M = 0, oTkyma: P(Q)
=m/n=0/n=0.

3. BeposSTHOCTHL CIVYAHHOTO COOBITHS €CTh IOJIOKHTEIBLHOE YHCIIO, 3AKIIOUYEHHOE MEXKIY
HyleM U eaunuied. JleHcTBUTENBHO, CIydailHOMY COOBITHIO OJIArOMPHUSATCTBYET JIHMIIL YacTh
w3 O00mIero 4Yuciia aJIeMEHTapHbIX coObIThil. [losTomMy B 3TOM ciiyqae 0<m<n u, 3HAYMT,
O<m/n<1. CnenoBarensHo, 0<P(A)<I. T.0., BeposATHOCTh JFOOOTO COOBITHS YHOBIECTBOPSCT
nBoiHOMY HepaBeHCTBY: 0 < P(A) <1.

3ameuanne. M3 onpeseneHusi BEPOSITHOCTH CIEAYET, YTO JICMEHTAPHbIC COOBITHS SBISIOTCS
PABHOBEPOATHBIMH, T. €. 00JIa1al0T OJHOM U TOM e BEPOSITHOCTHIO.

CoObITHs, BEPOSITHOCTH KOTOPBIX OUYE€Hb MaJibl (OJIM3KU K HYJIIO) WIM OY€Hb BEJIMKH
(OMMBKM K €IMHUWIIE), HA3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMU HWITH
NPAKTUYECKU JOCTOBEPHBIMU COOBITHSAMU.

CTATUCTUYECKOE OIPEAEIEHUE BEPOATHOCTHU COBBLITUA U YCIIOBUA

EI'O NIPUMEHVUMOCTHU. TIPUMEP.

CratucTuueckoi BEpOATHOCTBIO COOBITHS A HAa3bIBA€TCS OTHOCUTENbHAS YacTOTa (4acTOCTh)
MOSIBJIEHHUS] TOTO COOBITHSI B N MPOM3BEJACHHBIX HCIBITAHUSAX, T.€.

m

IS(A)=W(A)=F’

I'ne P(A) - cratuctimueckas Bep-Tb coObITust A; W(A) - OTHOCHUTENBHAS 4acTOTa (4acTOCTh)
coOBITHS A; M - YHUCIIO HWCTBITAaHWH, B KOTOPBIX TIOSBWIOCH COOBITHE A; n - 00IEe YHUCIIO
WCTIBITAaHU .

B ommmuue oT «mMaremarndeckoi» BeposTHOCTH P(A), paccMarpuBaeMoii B KIacCHYECKOM
ompefeleHud, cTathcTHdeckas Bep-Tb P (A)  gpigeTcs  XapakTepUCTMKOM — OIBITHOM,
skcriepuMeHTaTbHON. Ecmu P(A) ecth gonsi ciaydaeB, OJarompusITCTBYIOIIMX COOBITHIO A,
KOTOpas oInpejesseTcs HelNocpeACTBEHHO, 0e3 Kakux-imubo ucnbitanuii, o P (A) ects moms
Tex dakTHyecKky NPOM3BEICHHBIX HCTIBITAHUN, B KOTOPBIX COOBITHE A TOSBIIOCH.

Crartuctuueckoe OmpeJesieHUe Bep-TH, KaK W HNOHATHS U METOJbl TEOPUH BEPO-TEH B ILIEJIOM,
NPUMEHUMBI HE K JIIOOBIM COOBITHSIM C HEOTPEIEJICHHBIM HCXOJ0M, KOTOPBIE B KUTEHCKOU
NPAKTUKE CYUTAIOTCS CJIydyalHbIMH, a TOJBKO K TEeM W3 HHX, KOTOpble 00j1a1ai0T
OIIPEJICICHHBIMHU CBOMCTBAMHU.
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1) PaccmarpuBaembie coOBITHA 1.0. HWCXOJaMHM TOJBKO TEX HCIBITAHUN, KOTOphIE M.0.
BOCIPOM3BE/ICHBl HEOTPAHMYEHHOE YHUCIIO pa3 MPU OJTHOM U TOM K€ KOMIUIEKCE YCJIOBHIA.

2) CoObITusi AOJDKHBI 00JIaIaTh TaK HA3bIBAEMOUM CTATHCTUUECKOW YCTOWYHMBOCTHIO, WIH
YCTOWUHMBOCTHIO OTHOCHUTENIbHBIX YaCTOT. OJTO O3HAYAET, YTO B PA3JIMYHBIX CEPUSIX HCTIHITAHUN
OTHOCHTEJIbHAs 4YacTOTa (YacTOCTb) COOBITHS HM3MEHAETCS HE3HAUUTEIbHO (TeM MEHbIIE, YeM
OOJIbIIIE YHUCIIO HCTIBITAHMH), KOJEOJSCh OKOJIO MOCTOSTHHOTO 4Yucsia. OKa3aloch, YTO 3THUM
MOCTOSIHHBIM UYHCJIOM SIBJISIETCS BEPOSITHOCTh COOBITUA. DakT NPUOMDKEHUS] OTHOCHUTEIILHOU
YacTOThl, WIM YacTOCTH, COOBITWSI K €ro Bep-TH TpU [ Yucja WCTILITaHUH, CBOJSIIUXCS K
CXeMe CIy4aeB, TOATBEPXKIACTCSA MHOTOYHMCICHHBIMH MAacCOBBIMH  SKCIIEPUMEHTaMH,
NPOBOJMMBIMM Pa3HbIMU JIMIAMH CO BPEMEH BO3HUKHOBEHMSI TEOpPUU BEp-TEIl

3) UYwucno wWCTbITaHW, B pe3yibTaTe KOTOPBIX TMOSIBISETCA COOBITHE A, TODKHO OBITH
JIOCTaTOYHO BEJIMKO, MOO TOJILKO B 3TOM CJydae MOKHO CUUTaTh BEP-Th coObITHsS P(A)
NPHOJIMKEHHO PAaBHOW €€ OTHOCHUTEJIbHOM dacToTe. Pe3tomMupysi, MOKHO CKa3aTb, YTO TEOPUS
BEep-Tel M3y4yaeT JMIb TaKue COOBITHSA, B OTHOUICHWM KOTOPBIX HMMEET CMBICI HE TOJIBKO
yIBepXKIeHHE 00 WX CIy4aillHOCTH, HO M BO3MOXKHAa OOBEKTHBHAS OICHKA OTHOCHTEJILHOU
YacTOThl MX MOSIBJICHHS. Tak, YTBEp)KIE€HHE, UYTO TPH BBHIMOJHEHUN OTPEIEIEHHOTO KOMIUIEKCa
YCJIOBU S BEPOSATHOCTh COOBITUS = P, O3HAYACT HE TOJBKO CIYYalHOCTh COOBITHS A, HO H
OTIpEeICTICHAYI0, JOCTATOYHO OJIM3KYIO K P, JOJIO TIOSBICHUNA COOBITHS A TIpH OOJBIIIOM YHCIIE
WCTIBITAHW; a 3HAYUT, BHIpAKACT OMNpEJIEJICHHYI0 OOBEKTHBHYIO (XOTS M CBOCOOpPa3HYIO) CBS3b
MEXIYy KOMIUIEKCOM YCJIOBUM S U coObITHEM A (HE 3aBHCAIIYI0O OT CYOBEKTHUBHBIX CYXKICHUN
O HAJIMYMM 3TOM CBSI3U TOTO WIM MHOTO Ji@a). M naxe mpocTo CyIIeCTBOBAaHUE BEPOSTHOCTH P
(korma camoO 3HauU€HME P HEM3BECTHO) COXpaHsAET KAa4eCTBEHHO CYThb ATOTO YTBEPXKICHUS,
BBIJICJIEHHYIO KYpPCUBOM.

Jlerko mpoBEpHUTh, UTO CBOWCTBA BEP-TH, BBITCKAIONIMEC U3 KIACCHYECKOTO OMpe/eNICHNs,
COXPAHSIIOTCS U MPH CTATUCTUIECKOM ONPEJEJICHUM BEPOSITHOCTH.
3ameuanve: 1) Craructideckas BEp-b MOXET ObITh HaiieHa TOJBKO TMOCJE TNPOBEICHUS
OTIBITOB, @ JJIl KJIACCUYECKON BEPOSTHOCTU OIBITHI He HyXkHbl. 2) CraThcTH4ecKas Bep-Tb
MOJyJaeTCs Pa3JIMdHON JUII Pa3HBIX CEPHH OMBITOB, OJIHAKO TIPH JOCTAaTOYHO OOJILIIOM
KOJIMYECTBE OIBITOB IMPAKTUUECKUA JIOCTOBEPHO, UYTO CTATUCTUYECKAas BEp-Th OyJET CKOJIb
YrOJIHO MaJIO OTAMYATCS OT KJIACCUYECKOU Bep-TH (YCTOMIMBOCTh CTAaTUCTUUECKOUW BEp-TH).
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JINCT

MBMEHEHH paboueil yaeOHOM mporpaMMBbl MO JTUCIMILIN HE
I1/1.01 MaTtemaTnka: ajredpa, Ha4uajia MAaTeMATHYE€CKOT0 AHAJIN3Aa, TeOMeTPHs

JlononHeHusT ¥ U3MEHEHHsI, BHOCUMbBIE B pab0vyr0 MPOTrpaMMy JUCIHILTN HbI

OcHOBaHMSI BHECEHUS Paspen PII/I, B koTOpBIN ConeprkaHrie BHOCHUMBIX
MOTIOJIHEHUHU U BHOCATCS M3MEHEHUS JIOTIOJTHCHUH, M3MEHEHUI
W3MEHEHUI
[Ipennoxenue HET HET
paboTtoarens
[Ipennoxenue HET HET
COCTaBUTEJ MPOrPaMMBI
[TpuoGpeTenue n.5. [lepeyeHbr OCHOBHON U OOHOBJICHHE CTIMCKA
JauTeparypbl, OOHOBICHHE | JOTOJHUTEIbHON yueOHOM PEKOMEHIYEMOU JIUTEPATypPHI
MepeYHs U COJICPKAHUS JTepaTyphl, HEOOX0TUMOM
ObC u 6a3 gaHHBIX JUJIsl OCBOEHMS JTMCUMIUIV HBI

CocTaBurelib: MpeTo1aBaTeib B.P. Enaroumiena

MOJIITHCh

VTBepKIeH Ha 3ace/IaHii MPEIMETHO-IMKIOBOH KOMHCCHH (DU3MKO-MAaTeMaTHICCKHUX H
CIICIMAIb HBIX JUCIMIUIAH CTEIMATbHOCTH KOMIbIOTepHBIE CEeTH
npotokodl Ne 10 ot «11» mons 2019 1.

[Ipencenarens mpeaMETHO-IMKJIOBOW KOMUCCHH (PUBUKO-MAaTEeMaTHIECKUX U
ClielMab HIX JIMCUMIUIMH crielpanbHOCTH KommbroTepHble ceTu
A.b. umkua

«11» wrons 2019 .

Hauanpauk YMO ¢wmana A.C. lemueHKO
«13» mons 2019 1.

3aBeayromas OuOIMOTeKON (rraia M.B. ®ydanbko
«13» mons 2019 1.

Hagampauk MBI (mporpamMmmHo-uHbOpMaIiio HHOE
obecneueHrne 0Opa3oBaTeILHOW MPOTPAMMBbI) B.A. TkaueHko
«13» mons 2019 .

38



