1920

MHHUCTEPCTBO HAYKU U BBICIIIEI'O OBPA30BAHUSI POCCUMCKONU
OEJIEPAIIMA Dustyai dpeliepaibHoro rocyJ1IapcTBEHHOI0 OI0JIKETHOI0
00pa30BATEIILHOIO YUPEIK/ACHUS BBICIIETr0 00pa3oBaHUsI
«Kybanckuii rocy1apcTBeHHblil ynusepeure™ B . Tuxopeuke

YTBEPX/IAIO

[IpopexTop 1o yaebHO# padore,
a30BaHUA-11€PBbIN

KGHEE Y00

& ¥ C\»%\Oe (:g?%;géqu
& A 8/76/9 %

Aeperior >

A

T.A. Xarypos
2026 r.

PaGo4ast nporpamMmma JHCHMIINHBI
Y]1.02 MATEMATHKA

cnenuajibocTb 44.02.02 IpenogaBanne B HAYAJNbHBIX Kjlaccax

2

026



PabGouas mporpamma yuebroii aucuuruinabl Y /(.02 MaTtematuka paspaboraHa
Ha ocHoBe TpebOoBanmii @I'OC cpennero obmero obpazoBaHMs, NPEAbIBISIEMBIX K
CTPYKTYpE, CONEP)KAHHIO U pe3ylbTaTaM OCBOeHHS yueOHoM mucuuruiuHbl Y (.02
Marematuka, B COOTBETCTBHH ¢ PeKkoMeHIAIMsIMA 10 OpraHM3alUU IOTyYEeHHUs
cpenHero oOIuero oOpa3oBaHHs B Mpefesax OCBOCHHUS 00pa3oBaTENBHBIX IPOrpamMm
cpeaHero MpodeccHoHaIbHOro 00pa3oBanus Ha 6a3ze OCHOBHOTO 00Iero oOpa3oBaHMs
¢ y4eToM TpeboBanuii @enepaabHBIX roCyAapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
(namee — ®I'OC) mo cCHENUATBHOCTH CpPeqHErO MPO(ECCHOHATBHOTO 00pa30BaHHs
(manee — CITO) 44.02.02 IlpemomaBaHue B HadaJdbHBIX KiaccaxX, yTBEPKIECHHOIO
npukazoM MuHucTepeTBa mpocBelenus Poccuiickoit ®emepauun ot 17.08.2022
Ne742 (3apeructpupoano B Musntocte Poccuu 22.09.2022 Ne 70193).

Juciunnunaa VY ]1.02 MaremaTuka

®opma oOydeHus Oo4YHast

VY4eOHbIi rox 2026-2027

1 kype 1,2 cemectp

Bcero 340 yacos, B TOM YHCIIE:

JIEKIIAHA 178 gac.

IPAKTAYECKUE 3aHATUS 138 yac.

HITOroBblii KOHTPOIb 24 4ac.

(hopmMa UTOTOBOTO KOHTPOJIS 1,2 cemecTp — 3K3aMeH
CocraButens: npenoaasatens CITO W E.1O. [logxon3uua

U
VYTBepkleHa Ha 3acelaHUM MpPeAMETHON (ILMKIOBOH) KOMHUCCHU COLHAIBHO-
I'YMaHUTAPHbBIX JUCITUTUTHH

poTOKOI Ne 7/ ot «2%» e 2026 T

IIpencenarens npenMeTHOH (IIUKIIOBOM) KOMUCCUN
COLIMAIIBHO-TYMaHUTAPHBIX JUCIUILINH,

KaH1.(pUIOI. HAY K A H.B. ApnayTtoBa
e //«ﬁ» ni 2026 T
PertensenT (-b1): S N
N

e O.B. MUpOIIHAYEHKO

noONUCH, neyamo

Hupexrop MBOY COII Nel8 .|
[MapkoBoro |

IIpenogasarens CI1O dunuana
OI'GOY BO «Kybanckwit ‘
roCy1apCTBEHHBIM | A.B. Nmxosa
YHUBEPCUTET» B I'. TUXOperke L

HOONUCD




JIMCT
comiacoBaHus pabouel mporpaMMbl y4eOHOU TUCHUILIUHE]
Y ]1.02 Marematuka

CrnennanbHOCTD CpeiHero mpodeCCHOHAIBLHOT0 00pa30BaHuUS:
44.02.02 I'lpenonaBanue B HaYa bHBIX KIaccax

3amecTuTeNb AUPEKTOpa 10 Y4eOHO# paboTe l/ A.B. XapueHko
/> _qmr 2026
3aBenyronias OubIuoTeKol hunmrana ﬂ anl A.B. CxisipoBa

« Iy war  2026T

HNnxenep-nporpaMMuct

(mporpaMMHO-UH(OPMaIIMOHHOE

obecneueHne oOpa3oBaTeIbHON MIPOTPAMMBI) // C.A. MakeeB
&4» i 2026T




1.1.
1.2.

1.3.

2.1.
2.3

3.1

3.2

3.2.1.
3.2.2.
3.2.3.

o obk

COJEPKAHUE

ITACITIOPT ITPOT'PAMMBI JUCHUITJIMHBI VI.02 MATEMATUKA ................ 5
O061aCTh TPUMEHEHUS TIPOTPAMMDBI «...veevvveessteeessteesssseessseesseeessseeessseesssseesssseesssseessssesssssesssns 5
MecTo MUCHUIUIMHBI B CTPYKType MPOrpaMMbI MOJTOTOBKU CIEIUATHUCTOB CPETHETO

E):15) ¢ TP TSP PSRN 5
[enu v 3a7a4u QUCIUTUIMHBI — TPEOOBAHUS K PE3yJbTaTaM OCBOSHUS JUCIUTUIAHEL ......... 5
CTPYKTYPA U COAEPX KAHUE JUCHUITIIMHBI ..., 9
O0BeM 00pa30BaTEIIBHON MPOTPAMMBI JTACITUATIITHHBL ... vveiuvviessireessseesssseesssseesssneessssesssssessnns 9
TemaTnueckuii IaH U COAEPIKAHNE YUEOHBIX 3AHITUM .....ovvvveveeiiriesieisree e 10
YCJIOBUSA PEAJIN3ALIMN ITPOI' PAMMbBI YYEBHOU JANCHUITJIAHBI ....... 18
MarepuanbHO-TEXHUYECKAS 0a3za, HeoOxouMast TUTST OCYIIECTBIICHUS

00pa30BaTENbHOTO MPOIECCA MO TUCIUTITIHE ...vevvvesreesseeaseeesseessseessesssseessnesseessnssnesssneanns 18
HNudopmarionHoe 00ecTiedeHNE PEATH3ALNUU TPOTPAMMBI .......ovveveesreriresieesresieesreesresieenees 18
OCHOBHAS JTATCPATYP +.vvvveervveesssresssseeesssesesssesesssesssssessnsssssnsssesnsssssnssesssesssnsesssssesssssessssnesans 18
IS0 2000117 e (S0 N (SR 2 3 B2) 1 (T PSSP OU PP PURTPPRTPION 18
[lepeuenr pecypcoB uHGOPMALMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «HTepHeT»,

HEOOXOAUMBIX JUISL OCBOCHUS JUCIIAIIIIITHDEL ...evvvvvussssseesserssssanssssessesssssssnsssessssesssssnnssseesseenns 18
KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHWA JUCHUITJIMHBI ....... 19
JOITOJIHUTEJIBHOE OBECITIEUHEHUE JUCIHUIIIHBI ..., 26
METO/IMYECKHUE YKA3ZAHUA OB YUAIOIIMMCA 110 OCBOEHUIO.......... 29



1. MACIIOPT NPOT'PAMMBI IUCIHIUIIJINHBI Y]1.02 MATEMATHUKA

1.1. O6macTh NpUMeHEHHSsI POrPAMMBI

MaremaTrka sBIsieTcs (yHIAMEHTAIBHOW 00IIe00pa30BaTeIbHOW JUCIUILUTUMHON CO
CIIO)KHMBIIMMCSl YCTOWYHMBBIM COJICpKAHWEM U OOIUMH TpeOOBaHMSIMU K TOATOTOBKE
oOyJaromuxcs.

OOmume 1eaM U3Yy4eHHs MaTeMaTUKU TPAIUIMOHHO pEATM3YIOTCS B 4YEThIpEX
HaIPaBJICHUSX :

1) o6miee npeacrasienue 06 UAEAX U METOJAX MATEMATHUKY;

2) MHTEJUIEKTYaIbHOE PAa3BUTHE;

3) oBnaneHne HEOOXOMMMBIMU KOHKPETHBIMH 3HAHUAMU M YMEHUSMH;

4) BocrMTaTENLHOE BO3IEHCTBHE.

Conepkanue y4eOHOW JMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMHU
COJIep KaTEIbHBIMH JIMHUASMHU O0YYCHUSI MAaTEMaTHKE.

PaGowass mnporpaMMa JUCHUIUIMHBI  SIBJISETCS. YacThIO  NIPOTPaMMbI  MOJTOTOBKH
CrenuagucToB cpeaHero 3seHa B coorBeTcTBuU ¢ PI'OC CIIO mo cnenuaibHOCTH
44.02.02 IlpenogaBanue B HAYAJIbHBIX KJIaccax.

1.2. MecTo IMCHUMIUIMHBI B CTPYKTYpe NMPOrpaMMbl IMOATOTOBKH CIEIHAINCTOB
CpeaHero 3BeHa

I[I/ICIII/IHJII/IHa «MareMaTuka» N3y4acTCsa B IIHUKIIC 0o0s13aTeIbHbIE y‘-Ie6HI)Ie JAUCHUIIIINHBI,
u3ydaemble Ha yriyOJCHHOM YpPOBHE Ha 0a3e OCHOBHOTO 00IIero o0Opa3oBaHUs C MOJYYCHHUEM
cpenHero odIero oopa3oBaHusl.

Jlsisi OCBOGHUSI TUCIMILIMHBI OOYYaIONIMeCcss HMCIOJNb3YIOT 3HAaHUS, YMEHUS M HaBBIKH,
C(bOpMI/IpOBaHHBIG Ha 3Tari€ OCBOCHHA ITPOrpaMMbI 10 MAaTCMATHUKE OCHOBHOM IIKOJIBI.

1.3. Hean u 3amaum JUCHMIUIMHBI — TPe0OBaHHSI K pe3yJbTaTaM OCBOEHHS
AUCHHILIMHBI:

Ocoboe 3HaueHue AMCLUUIUIMHA UMEeT NpU (POPMHUPOBAHMM U PA3BUTUU CIIETYIOIINX
KOMIIETECHIIUH:

OK O01. BeiOupars crnocoObl pemieHus 3anad NpodecCHOHATBbHOM N1eATeNbHOCTH
IIPUMEHUTEIIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. HMcnonp30BaTh COBpPEMEHHBIE CPEICTBA IOWCKA, aHaIM3a U HUHTEPIpETalNuu
uHbopMaluu, U UHPOPMALMOHHBIE TEXHOJIOTUU I BBIMOJHEHUS 3a7ay MpodecCHOHATBHON
NeSITEIbHOCTH.

OK 03. [TnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHANTBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATEIBCKYIO JEATEIbHOCTh B NMPOQPECCUOHANBHON cdepe, UCIOIb30BaATh
3HaHUS 10 (UHAHCOBOM IPaMOTHOCTHU B PA3JIMUHBIX )KU3HEHHBIX CUTYaLUsX.

OK 04. DddexTnBHO B3aUMOJICHCTBOBATH U pabOTaTh B KOJIJICKTUBE M KOMAH/IE.

OK 05. OcymiecTBiasATh YCTHYIO M NHCBMEHHYI0 KOMMYHHUKALMIO HA TOCYJapCTBEHHOM
sa3pike  Poccuiickoit denepanun ¢ y4eToM OCOOEHHOCTEM COIMAIIBHOTO M KYJIbTYpPHOTO
KOHTEKCTA.

OK 06. [IlposiBiaATh TIpaxkIaHCKO-NATPUOTHUYECKYIO TO3MILHI0, JEMOHCTPUPOBAThH
OCO3HAHHOE MOBE/ICHUE Ha OCHOBE TPATUIIMOHHBIX OOIIEUEIOBEUECKUX LIEHHOCTEH, B TOM YHCIIe
C Y4eTOM TrapMOHHU3ALMM MEXKHAIMOHAIBHBIX M MEXPETUTHO3HBIX OTHOIICHUN, MPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOIO TIOBEIEHUS.

OK 07. CopneiicTBOBaTh COXPAaHEHHIO OKPYKAIOMIEH CpPENbl, PecypcocOEpeKeHHIO,
OPUMEHATh 3HaHWA OO0 M3MEHEHHWH KIMMaTa, NPUHLUUIB OEpeXIMBOr0 MPOU3BOJCTBA,
3¢ (eKTUBHO AeMCTBOBATH B UPE3BBIYAMHBIX CUTYAIIHSIX.

I1K 1.7. BeicTpauBaTh TpaeKTOPUIO MPO(HECCHOHATLHOIO POCTa Ha OCHOBE PE3yJIbTaTOB
aHaJIM3a rpoiiecca o0y4yeHus: ¥ caMOaHaINu3a J1eATeIbHOCTH.



[Tnanupyemsble pe3yabTaThl 00yYeHHs Ha JOCTUKEHHE CIICAYIOIIUX eI

- (¢opMupoBaHHE MpPEACTaBICHUN O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAyKH,
CPEICTBE MOJECIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 MAEAIX U METO/IaX MAaTeMAaTHKH;

- pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  HPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
QITOPUTMHUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOIMMOM JIJIsl OyayIieit
npodeccHoHABEHOM JIeATEIILHOCTH, TSI IPOIOJIKCHHSI 00pa30BaHUs U CaMOOOPa30BaHUS;

- OBJAJICHUE MAaTeMaTUYECKUMH 3HAHUSAMH M YMEHHSIMH, HEOOXOJUMBIMU B
MMOBCETHEBHOM KHM3HU, JJIS U3YYCHUS CMEXKHBIX €CTECTBCHHOHAYYHBIX JHUCIUILIMH Ha 0a30BOM
YpOBHE U AUCHMILTUH TpOo(eCCHOHAIBLHOTO IUKIIA, Ui MMOIy4YeHUs 00pa30BaHUs B 00JIACTAX, HE
TpeOYIOMMX YrITyOJIEHHOW MaTEMaTHYECKOHN MOTOTOBKH;

- BOCIHTaHHUE CPEJICTBAMH MATEeMaTHUKU KYyJIbTYpbl JIMYHOCTH, TOHUMAaHUSI 3HAYUMOCTH
MaTe€MaTUKU I HAay4YHO-TEXHUYECKOTO MpOrpecca, OTHOLIEHUS K MAaTeMaTHKE KaK K 4acTu
OOIIICUeIOBEUECKON KYJNBTYphl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS MaTEeMaTHKH,
3BOIIOIHEN MaTEMATUUECKUX HUJIEH.

OcBoeHue coep)aHus y4eOHOW NUCIUIUTMHBI 00eCreYnBaeT JTOCTHKEHUE CTYIECHTAMU
CIIEIYIOLIUX PE3yJIbTaTOB:

JIUYHOCHIHBIX:

- chOPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH U OOILECTBEHHOW NPAKTHKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, a TaKXkKe
pa3nuYHBIX (GOopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHWE CBOEr0 MECTa B IOJIUKYIHTYPHOM
MHUpE;

- chOpPMHPOBAHHOCTH OCHOB CaMOpa3BUTUS U CAMOBOCIUTAHUS B COOTBETCTBUH C
OOIIeUeIOBEYECKUMHU [IEHHOCTSIMH U HJeallaMd TPaKJAaHCKOro oOOIIecTBa; TOTOBHOCTh H
CIIOCOOHOCTH K CAaMOCTOSITEIILHOM, TBOPYECKOW M OTBETCTBEHHOM JIEATEIHHOCTH;

- TOJICPAHTHOE CO3HAHME U TMOBEJCHHE B NOJUKYIBTYPHOM MHpPE, TOTOBHOCTb H
CIIOCOOHOCTH BECTH JTUAJIOT C IPYTHUMH JIFOJIbMHU, JOCTUTATh B HEM B3aMMOIIOHMMAHHUSI, HAXOUTh
oO1Iue ean U COTPYIHUYATD JUIsl UX JOCTH)KCHUS;

- HAaBBIKM COTPYIHHMYECTBA CO CBEPCTHHKAMHU, JETHMH MJIAJIIETO BO3PACTa, B3POCIBIMHU
B 00pa3oBaTenbHO#, OOILIECTBEHHO TIOJE3HOM, y4eOHO-UCCIeNOBATENbCKON, MPOEKTHOH H
JIPYTUX BUAAX JAEATEIHHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUH BCEH JKM3HM, CO3HATENIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEeATEIbHOCTH;

MemanpeomMemHuvlx:

- YMEHHE CaMOCTOSATEIFHO OMNPEACNATh IIENH JACSITEIBbHOCTU M COCTAaBJIATh IUIAHBI
NEeSATEIbHOCTH;  CaMOCTOATENIbHO  OCYUIECTBJISATh, KOHTPOJUPOBaTh M  KOPPEKTHPOBATH
NEeSTeIbHOCTh; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IJIsl JOCTHXKEHUSI TIOCTABIICHHBIX Il
U peanu3alliy TIaHOB JIEATeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIIUSX;

- YMEHHUE TPOJYKTUBHO OOIIAThCS M B3aUMOJIEHCTBOBATh B IPOILIECCE COBMECTHOM
NEeSTeNbHOCTH, YYHUTHIBATh TMO3UIMU JIPYTHX YYaCTHUKOB JIEATEIbHOCTH, 3 EeKTHBHO
paspemiaTh KOH(IJIUKTHI,

- TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHON MH(GOPMAIMOHHO- MO3HABATEIbHOM
NEeSTEeTLHOCTH, BJIQJCHHEC HABBIKAMH TIOJYYCHHS HE0OXOoauMoill wHMOpManuu w3 CcJIoBapeu
pasHbBIX THUIIOB, YMEHHUE OpPUEHTHPOBATHCS B  PA3IUYHBIX MCTOYHHKAX HWH(POpMaLUH,
KPUTHYECKH OIIEHHBAThb W HMHTEPHIPETUPOBATh MHGOPMAUIO, MOIYYaeMYI0 M3 Pa3IUYHBIX
HCTOYHUKOB;

- BJIQJICHUC A3BIKOBBIMH CPCACTBAMH: YMCHHE SACHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pEHHsI, UCTIOIb30BaTh aJIeKBaTHBIE SI3BIKOBBIE CPEICTBA;

- BJIaICHUE HaBbIKaMH MM03HaBATEIILHON pe(bJ'IeKCI/II/I KaK OCO3HaHHdg COBCpIIaCMBbIX
JeWCTBUI M MBICITUTENBHBIX MPOLIECCOB, UX PE3Y/IHTaTOB U OCHOBAHMI, IPAHHI] CBOETO 3HAHUS U
HC3HAHHWA, HOBBIX MMO3HABATCIIBHBIX 3aaa4 U CPCACTB I UX JOCTUKCHHUA

npeomemmuuix:



- c(hOpMHUPOBAHHOCTH IPEJCTABICHUNA O MAaTEMATUKE KaK 4YaCTU MHPOBOM KYJIbTYpHI U
MeCTe€ MaTeMAaTUKHU B COBPEMEHHOM IMBHJIM3ALMM, O CIIOCO0AaX OMMCAHMS HA MAaTEMATUYECKOM
S3BIKE SIBJIEHUH PEAILHOTO MUPA;

- BJAJCHUE METOJAMM JOKA3aTeNbCTB U AJITOPUTMOB PELICHUs, YMEHHE UX IIPUMEHSTD,
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PELLIEHUS 3a/ay;

- BJIQJICHME CTAHJAPTHBIMM IIpUEMAMH PELICHMs pAallMOHAJIbHBIX U UPPALMOHAIBHBIX,
I10Ka3aTeIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKHUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

- BIAJICHHE OCHOBHBIMU MOHATHUIMM O IJIOCKMX U MIPOCTPAHCTBEHHBIX F€OMETPUUECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBAX;

- c(pOPMHUPOBAHHOCTH YMEHUS paclio3HaBaTh HA YEPTEXKaxX, MOJEIAX U B PealbHOM MUDE
reoOMeTpHYECKue PUrypsl; -

- INPUMEHEHUE HU3YYEHHBIX CBOICTB reoMeTpu4ecKux Guryp u Gopmyia I peuieHus
reOMETPUUYECKUX 3aa4 U 334 C IPAKTUYECKUM COJEPKAHUEM;

- cOpPMHUPOBAHHOCTH NPEACTABICHUNH O Ipoleccax M SBICHUSAX, HMEIOIIUX
BEPOSATHOCTHBIN XapakTep, O CTaTUCTHYECKUX 3aKOHOMEPHOCTAX B peaJbHOM MHpe, 00
OCHOBHBIX IIOHSATHUAX 3JIEMEHTAPHOU TEOPUHU BEPOSTHOCTEM;

- yMEHHUIl HaxXOJUTh U OLIEHUBATh BEPOSATHOCTU HACTYIMJIEHUS COOBITUH B MpPOCTEHIINX
MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJIMUYUH.

B pe3ynbrare u3ydyenus yueOHON AMCHUIUIMHBI «MaTeMaTHKay 00yJarolunics JOJKEH:

Anrebpa

yMeThb:

- BBIIIOJHATh apu(MeTudyeckue AEeWCTBUS HAJ YMCIAMM, COYETash YCTHbBIE U
[IUCbMEHHBIE TPUEMBbl; HAXOAUTh MPUOJIMKEHHbIE 3HAYEHUS BEIMYMH U IOTPELIHOCTU
BBbIUUCIICHUH (a0COIOTHASI U OTHOCUTEIIbHAS ); CPABHUBATh YMCIIOBBIE BBIPAKEHMS,;

- HaXOJUTh 3HAYEHUsSI KOpHS, CTENEHH, Jjorapudma, TPUTOHOMETPUUYECKUX
BBIPQKEHUII Ha OCHOBE ONPEIENIECHUS, HCHOIb3ys MpPU HEOOXOIMMOCTH HHCTPYMEHTAaJIbHbIE
CpEeZACTBA; MOJIb30BATHCS MPUOIMKEHHON OLIEHKOW IPY NPAaKTUYECKUX pacyeTax;

- BBITNIOJIHATH MIPE00pa30BaHUs BbIPAXKEHUN, TpUMEHSS (POpPMYIIbI, CBSI3aHHBIE CO
CBOMCTBaMHU cTeNeHe, JorapuMoB, TPUTOHOMETPUUECKUX (PYHKLINIA;

UCMOJb30BaTh MPUOOPETEHHBbIE 3HAHUS M YMEHHUs B NPAKTUYECKOH AEATENbHOCTH U
ITOBCETHEBHOM KU3HHU:

- JUISL IPAKTUYECKUX pacueToB 1o (opMmysaM, BKIoUYas (GOpMyIibl, coepKaline
CTENEHH, paJuKaibl, JorapupmMbl U TPUTOHOMETPHUECKHE (DYHKIUH, HUCHOIb3Yys IpH
HE0OXOIMMOCTH CIIPABOYHBIE MaTEpUANIbl U MPOCTEUIINE BHIYUCIUTENbHBIE YCTPOHCTBA.

QDyHKIMH U rpaduKy

yMeTh:

- OIpeJIeNIATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKLUH, MWILTFOCTPUPOBATH UX Ha
rpadukax;

- BBIUUCIIATh 3HaueHHe (YHKIMM TO 3aJaHHOMY 3HAYEHMIO apryMeHTa MpHu
Pa3IMyYHbIX criocobax 3aaHus GyHKINH;

- CTpOUTh TpadUKU U3YYEHHBIX (DYHKIHMHA, HIUTIOCTPUPOBATh MO Tpaduky
CBOMCTBA 3JIEMEHTApHBIX (PYHKIIHII;

- UCIOJb30BAaTh MOHATHE (QYHKUMHU ISl OMMCAHUS M aHaJIM3a 3aBHCUMOCTEH
BEJIMYNH;

HCIOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHHUS B NPAKTUYECKOW NEATENbHOCTH HU
TTOBCETHEBHOM KU3HU:

- JUII  ONMCAHHS C TOMOILIBI0  (YHKIMH  pa3IMuYHBIX  3aBHCHMOCTEH,
Mpe/ICTaBIeHUs UX TpapUUEeCKH, HHTEPIPETAINU IPadUKOB.

Havaa maTemMaTH4eCcKkoro ananmsa

ymemb:

- HaXO/UTh POU3BOTHBIC AIEMEHTAPHBIX (PYHKIINH;
- UCIOJIb30BATh MPOU3BOIHYIO JUISI M3yUEHUS CBOMCTB (DYHKIMI M MOCTPOCHUS

7



rpauKoB;

- MPUMEHATh TPOU3BOAHYIO JUIsI TMPOBEACHUS NPUOIMKCHHBIX BBIUYMCICHUH,
pemarh 3a7a4yd MPUKIATHOTO XapaKTepa Ha HAXOXKJIECHHWE HAWOOJBIIETO W HAWMEHBIIETro
3HAYCHMUS,

- BBIYHCIIATh B MPOCTEUINX CIyYasX IJIOMIAJAA U O0OBEMBI C HCIIOJIB30BAHHEM
ONPEACICHHOTO UHTETpaa;

- UCIIOJIb30BaTh TMPUOOPETCHHBIE 3HAHMS W YMEHHS B  IPAKTHYECKOH
JIESITEILHOCTH U IIOBCEAHEBHOM KU3HU;

- JUUISL pEeLICHUS TPUKIIAIHBIX 3a71a4, B TOM YHCJIE€ COLMATIbHO- SKOHOMHYECKUX U
(¢bU3MYeCKUX, Ha HaWOONbIIME W HAWUMCHBIIWE 3HAYCHUs, Ha HAXOXKJIECHHE CKOPOCTH U
YCKOpEHHS.

YpaBHEHHUS M HEPABECHCTBA

ymembu:

- pelarhb paloOHaNIbHBIE, IMoKa3aTelIbHEIC, norapuMuIecKue,
TPUTOHOMETPUUYECKUE YpPaBHEHHUS, CBOMSIIMECS K JIMHEHMHBIM M KBaJpPAaTHbIM, a TaKXe
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

- WCII0JIB30BaTh TpayuuecKuii METO PEIICHUs YpaBHEHUN 1 HEPABEHCTB;

- n300pakaTh Ha KOOPJMHATHOW IIOCKOCTH PEIICHUS] YPAaBHEHUH, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

- COCTaBJISITh U PEIIATh YPABHEHHSI U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIE
BEJIMYUHBI B TEKCTOBBIX (B TOM YMCIIE IPUKIIAIHBIX ) 3aa4ax;

- UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHUS U YMEHUS B  IPAKTUYECKOM
JIeSITEILHOCTH U ITOBCEAHEBHOM KU3HU;

- JUISI TIOCTPOCHMS M UCCIIEIOBAHMS IPOCTEUIINX MATEMATUYECKUX MOJICIICH.

KoMOMHATOPHKA, CTATHCTUKA U TCOPHUS BEPOSATHOCTEH

ymembo:

- pemaTh MpoCTeHIMe KOMOMHATOPHBIC 3a/ladyd METOJIOM Tepedopa, a TaKkKe
C MCTIOJIb30BaHUEM U3BECTHBIX (POpMYIT,;

- BBIYUCIISITH B TMPOCTEHIIMX CIydasX BEpPOSTHOCTH COOBITUH Ha OCHOBE
MmojAcyeTa 4rcia UCXOH0B;

- WCIIONB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS B  TMPAKTHYECKOM
JIEITETLHOCTH U ITOBCEIHEBHOMN KU3HU:

- JUIL aHAJI3a peaJbHbIX YHUCIOBBIX JaHHBIX, I[PEACTABICHHBIX B BHJE
auarpamm, rpadukos;

- aHann3a UHPOPMaIIUK CTATUCTHYECKOTO XapaKTepa.
I'eomerpus
ymemp:

- pacmo3HaBaTh Ha 4YepPTeXkKaxX U MOJIENSAX MPOCTPAHCTBEHHBIE (DOPMBI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMH, H300paKEHUSIMU,

- OMKCHIBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXJICHHUS 00 TOM PaCIOI0KEHHUH;

- aQHAIM3UPOBATh B MPOCTEHUININX CIydasX B3aMMHOE PACIOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

- M300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KPYTJIbIE TeENa; BBIMOTHSITH
YEPTEKU T10 YCIOBUSAM 33/1a4;

— CTPOUTH MPOCTEMIINE CeYeHHSI KyOa, PU3MBI, TUPAMUJIBI;

- penaTh MIaHUMETPUYECKUE U MPOCTEHIINE CTEepeOMETPUUECKHE 3aJayd Ha
HAXO0XJICHUE TEOMETPUUYECKUX BETUYHH (IJIMH, YTITIOB, IUIOMIAeH, 00hEMOB);

- WCIIOJIb30BaTh TMPH PEIICHWH CTEPEOMETPHUUECKHX 3a/Ja4 TIaHUMETPUIECKHE
(haKTBI U METOJIBI,

— MPOBOJUTH JOKA3aTENbHBIE PACCYXKICHHUS B X0/I€ PELLICHUS 3a/a4;



- UCTIONIB30BAaTh NPUOOpPETEHHbIE 3HAHUS M YMEHUS B  IPAKTUYECKOH
JEATEIHOCTH ¥ ITOBCEAHEBHOM KHU3HH;

- IUISL UCCIIEOBaHUS (MOICTMPOBAHNS) HECTOKHBIX MPAKTUUECKUX CHUTYallui Ha
OCHOBE M3YYEHHBIX (POpPMYI 1 CBOMCTB HUTYD;

- BBIYHCIICHUS! OOBEMOB M IUIOIIAJCH MOBEPXHOCTEH HPOCTPAHCTBEHHBIX TEN
OpU  pEUICHUHM [PAKTUYECKUX 3a7ad, HCIONB3Ys TNPH HEOOXOIMMOCTH CHPAaBOYHHKHA U
BBIYUCIIUTENIbHBIE YCTPOMCTBA.

MaxkcumanbHas yueOHast Harpy3ka oOyuatomerocst 340 yacoB, B TOM YuCIIe:
— o0s3arenbHas JICKIMOHHAS y4eOHast Harpy3ka oOydatomierocs 178 yacos,
— o0s3aTenbHas NpakTUIYecKas yaeOHas Harpy3ka ooydatomerocst 138 gacos;
— TPOMEKYTOUHAs arrectanus 24 yaca.

2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI
2.1. O6beM 06pa3oBaTeabHOI MPOrPAMMBbI THCIUILIHHBI

Bup yue6Hoii padoTnl Oo0bem 1 cemecTp | 2 cemectp
B Hacax

O0beM 00pa3oBaTe/ibHOI MPOrPaMMBbI 340 132 208
AMCIHILTHHBI

1. OcHoBHOe copepKaHue 260 106 154
B TOM YHCJIE:

TEOPETUYECKOe 00yUeHNE 198 62 112

[IPAKTUYECKHE 3aHATHUS 86 44 42

2. TIpogeccuonaibHo- 56 14 42

OPHEHTHPOBAHHOE COJePKAHHE
B TOM HUCJIC:

TEOpEeTUYEeCcKoe 00yUeHHE 4 2 2
IIPAKTUYECKHE 3aHATUS 52 12 40
IMpomesxyTounas arrecranus (1 cemectp - 24 12 12

IK3aMCH, 2 CEMECTP - 3K3aMel—l)

CTpyKTypa AMCHUILINHBI

KonnyecTBO ayTIUTOPHBIX 4aCOB
HanmeHnoBaHue pa3iesioB U TeM Bcero Teopernueckoe TpakTuaeckue
o0yueHue 3aHATUSA

Paznen 1. IloBropeHue kypca MaTeMaTUKU 28 14 14
OCHOBHOM IIKOJIBI
Paznen 2. Crenenn n kopau. CTereHHasl, 52 24 28
nokasaresbHas 1 Jorapumuyeckas GyHKIs
Paznen 3. OCHOBBI TPUTOHOMETPHH. 40 24 16
Tpuronomerpuueckne GyHKIUU
Paznen 4. IIponsBoaHas u iepBooOpa3Has 60 30 30
byHKIMN
Paznen 5. IIpsiMbie u mi10CKOCTH B 44 30 14
npoctpaHcTBe. KoopimHaThI M BEKTOPHI B
IPOCTPAHCTBE
Paznienn 6. MHOTOrpaHHUMKHM M TeJla BpallleHUs 48 30 18
Pa3znen 7. DnemMeHTHI TEOPUM BEPOSITHOCTEN 1 44 24 20
MaTeMaTHYECKOW CTATUCTUKA

BCEI'O 316 178 138




2.3 TeMaTHYECKHii IVIAH H COEPKAHUE YIeOHbIX 3aHATHI

HaumeHnoBanue Conep:kanue yueOHOro MaTepuasia, NPaKTHYIeCKUe PadoThl 00y4aromUXCs Oo0bem | Dopmupyembie
pa31esioB H TEM YacoB | KOMIETEHIIHHU
2 3 4

Pazea 1. IOBTOPEHUE KYPCA MATEMATUKHA OCHOBHO¥ IIKOJIbI 28 OK 01,

Tema 1.1. Ilean n Conep:kanue yueOHOro Marepuajia 4 OK 02,

3271291 MATEeMATHKH Yucna v BEIYKCIICHUS s OK 03

IPH OCBOCHHH ﬁopMynH COKpAIIECHHOTO YMHOKEHUS ,

CHeLMATLHOCTH PaKTHYeCKHe 3aHATUS 4 OK 04,
JeiicTBus Hax ynciaamu, padboTa ¢ JpoosiMu 4 OK 05
Conep:xxanue y4eOHOro MaTepuasia ’

Tema 1.2. 2 OK 06

IpoueHTHbIE [TporieHTHBIC BBIYMCICHHS 2 >

BBITHCTICHMS. IpakTHYecKHe 3aHATHS 4 IK 1.7

YpaBHeHnus u Thooh

HepaBeHcTBa WHCHHBIC, KBAJIPATHBIC YPABHECHUS M HEPABEHCTBA 4

Tema 1.3. Coaep:xanue y4eOHOro MaTepuasia 4

IpouenTHEBIE [TpocThbie U CI0XKHBIE MPOIICHTHI 4

BBIMHCICHUSH B IpakTHyecKne 3aHATHS 2

npogeccuoHAJIbHBIX il

3a124ax POILIEHTHBIE BRIYUCIICHUS B TPO(ECCHOHABHBIX 3a/1a4ax 2

Tema 1.4. Teomerpus Conep:xanue y4eOHOro MaTepuasa 4

HA IUIOCKOCTH ['eomeTpus Ha MIOCKOCTH 4

(podeccHOnaNbHO- 114, cryqeckne 3ansTHs 4

OpPUEHTHPOBAHHOE P

conepaanmue) eIIeHHE 3324 JIAaHUMETPUU 4

Pa3nen 2. CTEIIEHU U KOPHU. CTEIIEHHAS, TOTAPU®OMHUYECKAS ®YHKIIUN 52

Pasnen 2.1. Coaep:xanue y4eOHOro MaTepuaJa 5

Crenennasi pyHKIHS, Kopenb N-crenenu. CreneHHas QyHKIUs, €€ CBOWCTBA I TpaQuKu OK 01,

e€ cBolicTBa. IpakTHyecKue 3aHATHS OK 02,

IIpeoOpa3oBanue Tocos —

BbIpAsKEHHii B N-0ii peodpazoBaHue UPPALMOHATBHBIX BBIPAKEHHIA A OK 03,

CTCIICHU




Conep:xanue y4eOHOro MaTepuasia

Pasneua 2.2. CBoiicTBa 2
CTeleHH ¢ [lonsiTue cTeneHu ¢ palMoOHAIbLHBIM MTOKa3aTelieM 2
PalHOHATEHBIM H IpakTHyeckne 3aHATHSA 4
e CTBUTEIbHbIM C
TETICHHBIC KI[UHU, UX CTEICHHU U rpaduku
NOKAa3aTeJsAMH N pad 4
Conep:kaHue yueOHOro MaTepuajia
Paszngea 2.3. Pemienne aep y p 4
MPPANHOHATLHBIX PaBHOCHIIBHOCTBH MPpALIMOHATIBHBIX YPABHEHUNA. METO/IbI UX PELLICHUS 4
YpaBHeHHH IpaKkTHYeCKHe 3aHATHS 2
Pelenne nppanroHaabHbIX YpaBHEHUN 2
Conep:kanue yueOHOro MaTepuajia
Paznen 2.4. aep y p 4
MoxazaTebHAast CTeneHu ¢ Npor3BOJIbHBIM JEHCTBUTEIbHBIM MOKA3aTEIIEM.
dyukius, eé OrnpezenieHne moka3areabHON (YHKIIMY U € CBOMCTBA 4
9
. IIpakTHyeckue 3aHATHSA
CBOMCTBA. pa cekue sa 4
MokazarejabHbIe Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB
YPaBHeHHS U 4
HEPaBEHCTBA

Paznea 2.5. Jlorapudpm
yucaa. CBoiicTBa

Coaep:xxanue y4eOHOro MaTepuasa

Jlorapudm yucna. CBoicTBa T0rapugmoB.
Omneparus JorapuMHUPOBAHUS

Jlorapu¢msl B
NpHupoJe U TEXHUKeE

2
o 2
Jorapudma
P IMpakTuyeckue 3aHATHSA 4
Pemenue 3a1ay Ha cBolicTBa JIorapupmMoB 4
Conep:xkaHue yueOHOro MaTepuajia
Pa3nen 2.6. aep y P 4
Jorapudpmudeckas Jlorapudmuueckas GyHKIUS U €€ CBOHCTBA. 4
dyHicius, eé [TonsiTHE JOrapuMHUIECKOTO YPABHEHHS.
CBONCTEA. IpakTHyecKue 3aHATHS 2
Jlorapupmuyeckne MerTtob! penieHus JorapuMUUECKUX YpaBHEHH U HEPABEHCTB 5
HepaBeHCTBA
Pasnen 2.7 Copaeprxanue yueOHOro MaTepuajia 5
2
2
2

[Tpumenenue norapudma. Jlorapupmuueckas cnupaib 1 €€ CBOUCTBA

IIpakTHyeckHe 3aHATHA

[Tpumenenue norapupMoB B IPUPOJIE U TEXHUKE

OK 05,
OK 07




Conep:xanue y4eOHOro MaTepuasia

Paszngea 2.8. 4
CreneHHasi, CremneHHasi, mokazaTenbHas U JJorapupmMuieckue GyHKIuu 4
HokasaTeILHasi 1 IMpakTnyeckue 3aHATHS 6
Jorapupmuyeckue —
Fa—— Pemenne ypaBHeHui 6

KonrponbHas padora
Pazgea 3. OCHOBBI TPUTOHOMETPUU. TPUTOHOMETPUYECKHUE ®YHKIIUN 40 OK 01,
Paznen 3.1. Conepixanue yueOHOro MaTepuajia OK 02,
Tpuronomerpuyeckue | 1 PATOHOMETPUYCCKUEC yHKIMH OK 03
pynxunn IpakTHYecKHe 3aHATHS
NMPOU3BOJIbHOIO yIJia, — — OK 04,
unena HaxoxneHue 3Ha4eHUil TPUrOHOMETPHUSCKUX (DYHKIIHIA IPOU3BOJIBHOTO yIJia

OK 05

Pasznea 3.2. OcHOBHEIE

Coaep:xanue y4eOHOro MaTepuasia

[Ipeobpa3zoBaHre TPOCTEHIINX TPUTOHOMETPUIECKHUX (DYHKIIUN

TPUTOHOMETPHUYECKHE
ToXECTBA IpakTHYecKHe 3aHATHS
[IpuMeHeHrne TPUTOHOMETPUUECKUX TOXKAECTB
Coaep:xkanue yueOHOro MmarepuaJjia
Pa3znen 3.3. aep y P
TpurOHOMeTpuquKue CBoiicTBa TPUTOHOMCTPHICCKUX (I)YHKHI/Iﬁ n X Fpa(bI/IKI/I

dyuxkuum, ux
CBOMCTBA M rpapuku

IIpakTHyeckne 3aHATHA

[TocTpoenue rpagkoB TPUTOHOMETPUUYECKUX (PYHKLIUH

Pa3nen 3.4. O0paTHbIe

Coaep:xxanue yueOHOro MaTepuasia

CoiicTBa u rpaduku 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIUH

TPUTOHOMETPUYeCKHe
pynxunn IIpakTHYeckue 3aHATHSA
[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (HYHKIUH
Copaepixanue yueOHOro MaTepuajia
Paznen 3.5. Aep y P
Tpuronomerpuueckue [IpocTeniiie TPUrOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA
YPaBHEHUS 1 IIpakTH4Yeckue 3aHATHSA
HEepaBeHCTBA

Pemenne mpocTeMmnx TPUrOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB

Pa3gen 3.6. Pemienne

Conep:xaHue y4eOHOro MaTepualia

AN EIDNDDNDAIAS




3aaa4. OCHOBBI

[TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUN

TPUT'OHOMETPHH. IIpaKkTHYeCKHE 3aHATHS 2
TpuroHomerpuueckue = =
Pemienne TpUroHOMETPUYECKUX yPAaBHEHUHN M HEPABEHCTB C UCIIOJIb30BAHUEM CBOWCTB
pynkuuu . 2
byHKIMHA
Paznen 4. IPOU3BO/JHAS U IEPBOOBPA3HAS ®YHKIINU 60 OK 01,
Paznen 4.1. TlonsiTue Conepixanue yueOHOro MaTepuasia OK 03,
TIpou3BoaHOIi. [TonsiTue mpou3BOAHON. AITOPUTM OTHICKAHUS IPOU3BOIHON OK 04
@opMyJIbl M IPABHIA | []5 a0 eryyeckie 3aHATHS oK 06,
AU pepeHIpoBanits [Tpumenenue dhopmyi u npaBui auddepeHupoBaHus ’
Coaep:xanue y4eOHOro MaTepuasia OK 07

Pazgen 4.2. [TousaTue o

[TonsiTrie 0 HEMPEPHIBHOCTH (PYHKLIUU

HeNpepbIBHOCTH
$ynkuun. Meron IpakTHYecKHe 3aHATHS
HHTEPBAJIOB

ANTOPUTMBI pelIeHHs] METOI0M UHTEPBAJIOB
Pasnen 4.3 Coaep:xanue y4eOHOro MaTepuasia

I'eomerpuueckuii u
¢usnyecknii CMbICI

['eomeTpuueckuii U GU3NUECKUN CMBICT POU3BOJHON

IIpakTHyeckne 3aHATHA

NMPOM3BOHOH -
CocraBneHue ypaBHEHUs KacaTelabHOH K rpaduky QyHKIUN
Pasnen 4.4 Conep:xxanue y4eOHOro MaTepuasia
MOHOTOHHOCTH CBs13b IPOM3BOTHON U Tpaduka QyHKITUU
¢pynxunn. Toaxn IIpakTHyeckue 3aHATHSA
IKCTpeMyMa
Hccnenoanue pyHKIIMY HA MOHOTOHHOCTb U TOYKH SKCTpEMyMa
Pasnen 4.5 Copaepixanue yueOHOro MaTepuajia
HccienoBanme ANTopuTM HCCIenoBaHus (QYHKITMH U TOCTPOCHUS rpaduka
PyHKIIH H IIpakTHYeckue 3aHATHSA
NOCTPOCHHE
rpaduKos Hccnenoanue pyHKINU U TOCTpOEHUE TPaPUKOB
Pasnen 4.6 Coaepixanue yueOHOro MaTepuajia

Hauboanuiee u

HawuOospIiee 1 HanMeHbllee 3HaYeHUE (DYHKIIUN
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HaNMeHbIIee I[IpakTuyeckue 3aHATHSA 4
3Ha4YeHHe PYHKIUH Haxoxxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HAYeHUsT QYHKIUN 4
Coaep:kaHue y4eOHOro MaTepuajia
Paznen 4.7. aep y p 4
Haxosxaenne HaxosxieHne onTuMaabHOTO pe3yJibTaTa ¢ TOMOIIBI0 TPOU3BOHON 4
OHTHMAILHOTO IpakTHYecKHe 3aHATHS 2
pe3yJjabTara ¢ P —
HOMOLLBIO eIICHUE TPAKTUYCCKUX 3a]1a4 C IIOMOIIBIO TPOU3BOTHOM
NMPOU3BOJIHOI B 2
NMPaKTHYECKUX
3ajavax
Conep:kaHue yueOHOro MaTepuall
Pasznea 4.8. aep y p a 2
IepBooGpasHas [TonsiTre mepBooOpa3Hol QyHKIMH. HTErpan 5
¢pynxunn. [pasuia IpakTHYeCKHe 3aHATHSI 4
HAXO03K/IEeHUA P 5 v >
NepPBOOGPAZHBIX elICHHUE 3a]1a4 Ha CBSI3b MIEPBOOOPA3HOM U €€ TPOU3BOTHOM 4
Conep:kaHue yueOHOro MaTepuajia
Pasznen 4.9. Ilnomannb aep y p 2
KpUBOJIMHeHOi Ornpenenennbiii uaTerpai. [lnomaas KpUBOIMHEHHONM Tpanenuu 2
Tpaneuun. POpMyna | rynairyyeckne sansTus 2
Hpbrorona-Jleiionuna
Pemenue 3a1au Ha MPUMEHEHNE UHTETPANIA JUTS BBIYUCICHUS (PU3NUYSCKUX BEITUIHH U 5
) (DIENGET
Conep:xkaHue yueOHOro MaTepuajia
Paznen 4.10. Pemmenne aep y P 4
3aga4. [Iponssoanas [TpuMeHeHrne TPOU3BOTHON U TIEPBOOOPA3HOM B TEXHHUKE 4
U nepBoobpasnas IMpakTuyeckue 3aHATHSA 2
byHkuun
Pemenue 3amay o teme «IIpousBogHas u mepBooOpazHas) 2
Paznea 5. IPSIMBIE U IIJIOCKOCTH B TIPOCTPAHCTBE. KOOPAUHATHI U BEKTOPBI B m OK 01,
INPOCTPAHCTBE OK 02
Coaep:xkaHue yueOHOro MaTepuajia '
Pa3znea 5.1. OcHoBHBIE Aaep y p 4
MOHSTHS OCHOBHBIC TIOHATHS U aKCHOMBI CTEPEOMETPHH. 4 OK 03,
cTepeoMeTpHL. gSaI/IMHOC PACIIOI0KEHUE MPSIMBIX U INIOCKOCTEH. OK 05,
T — PaKTHYeCKHe 3aHATUS 2
2

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE




NPAMbIX H
IVIOCKOCTEH B

NMPOCTPAHCTBE
Coaep:kanue y4e0HOro MarepHuaJia

Pasznea 5.2. aep y p

Iapa/L1ebHOCT [TapaieabHOCTh MPSIMBIX, TPSIMOM M IJIOCKOCTH, TNTIOCKOCTEH

HPSIMBIX, HpPIMOH IpakTHYecKHe 3aHATHS

IJIOCKOCTH, ol —

o OCTPOEHHE HapaUIEIbHBIX IPIMBIX 1 IIJIOCKOCTEN

IJIOCKOCTEH p p p
Coaep:kanue y4e0HOro MaTrepHuaJia

Pasznea 5.3. aep y p

IlepnieHAUKYISPHOCTH
NPSIMbIX, PAMOH

HepHeHI[I/IKyHHpHOCTL IIPsAMBIX, HpHMOﬁ " IIJIOCKOCTH, IUIOCKOCTEH

IIpakTH4yecKkue 3aHATHS

IJIOCKOCTH,

LTOCKOCTEI [TpumeHeHne MpU3HAKOB MapALICIBbHOCTH U MEPIECHAUKYIIPHOCTH B POCTPAHCTBE
Coaep:kanue y4e0HOro MarepuaJia

Pasznea 5.4. aep y p

IepnenauxkyJsip u
HakJoHHadA. Teopema

Yroa Mexay NpsiMOH U IJIOCKOCTBIO.
Y101 MeXIY INIOCKOCTIMHU

HpaKanecm[e 3AHATUA

0 Tpéx
NEPHECHAMKYIAPAX Onpenenenne pacCTOSHUSA B IIPOCTPAHCTBE
Conep:xaHue yueOHOro MaTepuaJia

Pa3nea 5.5. Aep y p
Koopaunartsl n JlexapTOBbI KOOPIMHATHI B IPOCTPAHCTBE.
BEKTOPHI B %CKTODBI B IIPOCTPAHCTBE

aKTH4YecKHe 3aHATHSA
NPOCTPAHCTBE p eCcKue 3

HpOCTCI\/’IH_II/Ie KOOpAWHATHI B ITPOCTPAHCTBE

Paznea 5.6. Ilpsimblie u
MJIOCKOCTH B
NPAKTHYECKUX
3aa4ax

Conep:xanue y4eOHOro MaTepuasia

Pacnonoxenue IMPAMBIX U IJIOCKOCTEH B OKpYyKaromemM MUpe

IIpakTHyeckue 3aHATHA

Pemienne IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4

Pa3gen 5.7. Pemienne
3agau. [Ipsimbie u
IJIOCKOCTH,

Conep:xaHue y4eOHOro MaTepualia

[IpsmbIe 1 MIOCKOCTH, KOOPAUHATHI U BEKTOPHI B MPOCTPAHCTBE.
BeKTOpEI B MPOCTPAHCTBE

IpakTnyeckune 3aHATHSA
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KOOPAUHATDBI U

Pemenue 3anau no teme «IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE)

BEKTOPbI B 2

NPOCTPAHCTBE

Pa3znen 6. MHOI'OI'PAHHUKU U TEJIA BPAIIEHUS 48 OK 01,
Pasnien 6.1. Tipusma, Conep:kanue yueOHOro MarepuaJjia OK 04,
napajienenunen, Kyo, | [[pu3ma, napaiesnenunen, Kyo, mupamMua 1 HX CCYCHH OK 06
HpaMuja u ux IpakTHYecKHe 3aHATHS ,
cetemt [Toctpoenue ceueHuit 00bEMHBIX GUTYD OK 07
Pasnen 6.2. Coaep:xxanue y4eOHOro MaTepuasia

IpaBubLHbIE [IpaBuiibHBIE MHOTOTPaHHUKH B KU3HU

MHOIOrpaHHUKH B
KHU3HU

IIpakTH4yecKkue 3aHATHS

Brluucnenue 31eMeHTOB IMPOCTPAaHCTBCHHBIX (I)I/Il" Yp

Paznea 6.3. Huiaunap,
KOHYC, IIap U UX
ceyeHus

Conep:xxanue y4eOHOro MaTepuasia

Hmimeap, KOHyC, ap U UX CEYEHUs

HpaKanecm[e 3aAHATUA

[TocTpoeHue ceueHnii U pa3BEPTOK F€OMETPUUECKUX PUTYP

Pa3pen 6.4. O6beMbI 1
IJIOIATH
IMOBEPXHOCTEH TeJl

Conep:xxanue y4eOHOro MaTepuasia

®opmyIibl 00BEMOB U TUIOIIA/IEH TIOBEPXHOCTEH Tel

HpaKanecm[e 3AHATUA

[TpakTrueckoe onpeaeneHue 00bEMOB U TUIOINIAIEH TOBEPXHOCTEN Tem

Paznes 6.5. Ilpumepsl
CHMMETPHH B
npogeccuu

Conep:xxanue y4eOHOro MaTepuasia

[ToHsiTHE O CUMMETPHUH B TPOCTPAHCTBE

IpakTnyeckune 3aHATHSA

Hcnons3oBaHue CUMMCTPUU B HpO(I)eCCI/II/I

Pa3pnen 6.6. Pemienue
3ajad4.
MHOrorpaHHUKHU U

Conep:xanue y4eOHOro MaTepuasia

MHoror PAaHHHUKU U TCJIa BpALLICHUSA

IIpakTHyeckHe 3aHATHA

(OO NIINIINIIND BB IBEIDNDINDOOIDNMIDNMOIMWOININ OO




TeJa BpallCeHUusl

Pemenne 3anad no reme «MHOTOIpAaHHUKH U TeJa BPALLECHUS.

KoHnTtposbHas padota 6
Pa3znen 7. JIEMEHTbBI TEOPUU BEPOATHOCTEU U MATEMATHYECKOU CTATUCTUKHA 44 OK 02,
Coaep:xanue y4e0OHOro MaTepHuaJia
Pasgea 7.1. CobbiTHe, aep y P 6 OK 03,
BepPOSITHOCTh COBMECTHBIC U HECOBMECTHBIC COOBITHS. OK 04
TeopeMbl 0 BEpOSATHOCTH CyMMBI COOBITHHA. )
codbiTs. ClloxkeHne u YcinoBHas BEpOSITHOCTb. 6
YMHO:KeHUe 3aBUCHMBIE M HE3aBHCUMBIE COOBITHS. OK 05,
BEPOATHOCTEN TeopeMbl 0 BEPOSITHOCTH IIPOU3BEAECHUS COOLITHIA. OK 06
IIpakTHyecKkue 3aHATHS 2 ’
Pemenue 3a1ay Ha BEPOSITHOCTh COOBITHIA 2 [IK 1.7
Coaep:xanue yueOHOro MaTepuaJa
Pa3nen 7.2. aep y p 4
BeposiTHOCTD B OTtHocuTeIbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTHYECKOE 4
NPOheCCHOHATHHBIX ;Fpez[eneHHe BEPOSITHOCTH
3a129aX paKkTHYecKue 3aHATHS 4
Pemienue 3amau Ha BEpOSITHOCTH B TPO(PECCHOHATIBHBIX 3a7ja4ax 4
Coaep:xanue yue0OHOro MaTepmaJia
Pa3znen 7.3. aep y p 6
Juckpernas 3aKoH pacnpezeseHus: AMCKPETHOM ciyyaiiHON BeanurHbl. E€ unciaoBble XapakTepUCTUKH 6
c.ﬂyqam.i.aﬂ BEIMHMUHA, | IThakTHYecKHe 3aHATHS 4
3aKO0H e€ T v v
XOXKJIEHHUE TUCKPETHOM WHOH BEJIUYNHBI
pacnpeneenns axXO0XKJIEHHE JTUCKPETHOM CIIydaitHOU Be 4
Coaep:xanue yue0OHOro MaTepmaJia
Pasznen 7.4. 3agaun aep y p 4
MaTeMaTH4YeCcKoii OO0paboTKa CTATUCTHYECKUX JTAHHBIX 4
CTAaTHCTHKH IpakTHYecKHe 3aHATHSI 6
Pabora ¢ Tabnuuamu, rpadpukamMu, AuarpaMmMaMu 6
Paznen 7.5. Diementn | COAepikaHue yueOHOro MaTepuasia 4
TEOpHH BepPOSITHOCTEIi Bunbt coObiTHI. BeposTHOCTH COOBITUS 4
H MaTeMaTHYeCKO IpakTHyeckue 3aHATHSA 4
CTATUCTUKH Permrenue 3agay MaTeMaTH4eCKON CTaTUCTUKU 4
Bcero
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3 YCJIOBUSI PEAJIM3ALIMY IPOTPAMMBI YYEBHOM
JTACHUTLINHBI

3.1 MaTepI/IaJII)HO-TeXHI/I‘leCKaH 6333, H606X0)II/IMaﬂ AJIA OCYHIECTBJICHUSA
06p330BaTeJILHOF0 nmpouecca nmo IMCIHUIIJINHE

Peanuzanuss y4yeOHOW aucuuiuinHbl «MaremaTuka» TpeOyer Hamuuus Yy4eOHOro
KaOMHeTa JUIsi TPOBEACHUS TEOPETHUECKUX M MPAKTHYECKUX 3aHSATHH COOTBETCTBYIOIIECTO
npoQuIs.

Peanmzanus y4eOHON TUCHMIUIMHBI OCYIIECTBIISCTCS B CIICIUAIBHO O0OPYIOBaHHOM
KaOMHETe eCTECTBEHHOHAYYHBIX JUCIHIUIMH, KOTOPBIM BKIOYaeT B ce0s: MyJbTUMeIua
KOMIUIEKT (MYyJbTHUMEIUAIIPOCKTOP U SKPaH), KOMIIBIOTEP, JO0CKa yueOHas1, yueOHas MeOerb.

O06opynoBanue yueOHOTO KaObnHeTa:

- I0CaJ0YHbIC MECTA 10 KOJIMYECTBY O0YHAIOIIUXCS;
- pabouee MECTO MPETOIaBATEIS;

- KOMIUICKT yu4eOHO-HATJISAHBIX TOCOOUIA;

- KOMIUIEKT 3JICKTPOHHBIX BUACOMATECPHATIOB;

- 3aJaHusl ISl KOHTPOJIBHBIX padoT;

- npodecCHOHATEHO OPHEHTUPOBAHHBIC 33/TaHUS;

- MaTepuaibl SK3aMeHa.

3.2 UudopmannonHoe obecnevyeHne peaTn3alii MporpaMmbl
3.2.1. OcHoBHasi TUTEpaTYpa
1. bammakoB, M.1. MaremaTuka: DnektpoHHas ¢popma yuebnuka / M.W. bammakos. - Mockaa:

Axanemusi, 2024. - (OOmeoOpa3oBaTtenbHas mnoarotobka B yupexnenusix CIIO). - URL:
https://academia-moscow.ru/catalogue/5395/706896/ - Pexum goctyma: gns aBTOpH3.
HoJIL30BaTelei

2. bammvakoB, M WM. MaremaTnka: y4eOHHK JUIsi CTYJSHTOB YUYPESKICHUH CpEIHEro
npodeccuonansHoro oopazosanus / M.M. bammakos. - MockBa: Akanemus, 2024. - 284 c. - ISBN
978-5-0054-2706-9

3. bammaxos, M.M. Marematuka. 3agauHuk: DnekTpoHHast ¢popma yuebHoro nocobust / M. .
bammakoB. - MockBa: Axagemus, 2024. - (O0meoOpa3zoBaTesbHas MOJATOTOBKAa B YUPEKICHHSIX
CIIO). - URL: https://academia-moscow.ru/catalogue/5395/706899/ . - Pexum noctyma: ams
aBTOPH3. IIOJIb30BATENIEH

4. bammakoB, M. WM. Marematuka. 3amayHuk: ydeOHOe mocoOue IUisl CTYJASHTOB YUpexkIACHUN
cpenHero npodeccuoHanbHOTO oOpasoanms / M. W. bammakos. - MockBa: Axagemust, 2024. - 426
c. - ISBN 978-5-0054-2831-8

3.2.2. Tlepuoanyeckue U3TAHUSA

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

HauansHoe oOpazoBanue. — URL: https://eivis.ru/browse/publication/104666

ITemaroruka. — URL: https://eivis.ru/browse/publication/598

[TpoGiembr  coBpemenHoroobpasosanus. — URL: https://eivis.ru/browse/publication/18848
dynnameHTanbHas U npukiaaHas maremaruka — URL: https://book.ru/books/962324
Maremaruka B mkode - https://eivis.ru/browse/publication/92111

ok wnrE

3.2.3. IlepeyeHb pecypcoB HH(OPMALHOHHO-TEIEKOMMYHUKANMOHHOW ceTH «AHTepHET,
HeO00XO0IMMBIX /15 0CBOCHMS IMCIMIIIUHBI
DnexkrponHas oubmuorexka Hayunoit 6ubamoTexu Kyol'V http://megapro.kubsu.ru/MegaPro/Web



https://academia-moscow.ru/catalogue/5395/706896/
https://academia-moscow.ru/catalogue/5395/706896/
https://academia-moscow.ru/catalogue/5395/706899/
https://academia-moscow.ru/catalogue/5395/706899/
http://e.lanbook.com/journal/element.php?pl10_id=2372
https://eivis.ru/browse/publication/104666
https://eivis.ru/browse/publication/598
https://eivis.ru/browse/publication/18848
https://book.ru/books/962324
https://eivis.ru/browse/publication/92111
http://megapro.kubsu.ru/MegaPro/Web

DnekTpoHHO-O0ubmoTeunbie cuctemsbl (DBC)

1. BBC «YHuBepcureTcKast OndanoTeka ommaiu» http://www.biblioclub.ru/
2. DBC «Jlaup» https://e.lanbook.com

3. ObpazosarenpHas miathopma «tOpaiir» https://urait.ru/

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «BOOK.ru» https://www.book.ru

6. CJ10 «Akanmemusy https://academia-moscow.ru/elibrary/

[TpodeccrnonanbHbie 0a3bl TaHHBIX POCCUICKUE

1. HatmonaneHas anekTpoHHas oubimoreka https://rusneb.ru/

2. Ba3bl manubeix kommanun «MUBUC» https://eivis.ru/

3. Hayunas snekrponnas 6ubimoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TTomHOTEKCTOBAS KOJUICKITUS KypHaioB Ha tuiatrgopme PIIHU (DnexTpoHHBIE BEpCUU HAYIHBIX
xypHanoB PAH) https://journals.rcsi.science/

5. Ilpesupentckas oubmuoreka uMm. b.H. Enpuuna https://www.prlib.ru/

6. DnekrpoHHas OnOIMOTEYHas cucTeMa conno-ryManuTapHoro 3Hanust «SOCHUM»
https://sochum.ru/

[TpodeccrnonanbHbie 6a3bl TaHHBIX THOCTPAHHBIE

=

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

2. Tlomnorekcrosas koiurekius kuur eBook Collections nzgarenscrBa SAGE Publications
https://sk.sagepub.com/books/discipline

Pecypcsr Springer Nature https://link.springer.com/, https://www.nature.com/

4. China National Knowledge Infrastructure. 5J1 CNKI Academic Reference (AR)
https://ar.oversea.cnKi.net/

w

bazbl manHBIX OTKPBITOT'O JOCTYIIA

1. KubepJlenunka http://cyberleninka.ru/ ;

2. Jlekropuym TB - Buaeoneknuu Beaymux aektopoB Poccun http://www.lektorium.tv/

3. [IpuopurerHbie Hayunbie Hanpasnenus PY/IH. Crnenuansabie komtekuuu https://priority-
lib.rudn.ru/

WNHpopmalinoHHO — crIpaBOYHBIE CUCTEMBI

1. CIIC Koncynbrantllntoc (Hekommepueckas Bepcus) : caiit. - URL:
https://www.consultant.ru/online/

2. T'apant.Py: uadopmannonHo-npasosoii noprai. - URL: http://www.garant.ru/
bazwr gannbix Kyol'y

1. OTkpbITas cpea MOAYJIBHOTO TUHaMUUeckoro ooyuenns Kyol'y
https://openedu.kubsu.ru/

2. ba3a yueOHBIX IUIaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, IyOIMKAIUA U KOH(pEPEHIUHT
http://infoneeds.kubsu.ru/

3. DnexTpoHHBIH apxuB qokymeHnToB KyoI'Y http://docspace.kubsu.ru

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS JUCIUTIJIUHDbI

KoHTporms ¥ oOmeHKa pacKphIBAalOTCSA dYepe3 YCBOCHHBIE 3HAaHHMA U TNPHOOPETCHHBIC
o0y4aroIMMHUCsT YMEHUs, HalpaBleHHble Ha (opMupoBaHHe OOMMX U TPOPECCHOHATBHBIX


http://www.biblioclub.ru/
https://e.lanbook.com/
https://urait.ru/
https://znanium.ru/
https://www.book.ru/
https://academia-moscow.ru/elibrary/
https://rusneb.ru/
https://eivis.ru/
http://www.elibrary.ru/
https://journals.rcsi.science/
https://www.prlib.ru/
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https://onlinelibrary.wiley.com/
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KomnereHIi. KommnereHuy 10MKHBI ObITh COOTHECEHBI ¢ MPEIMETHBIMU pe3yabTatamu. [J{ns
KOHTPOJISI U OLEHKU pe3yJabTaTOB OOYYEHHUsS IpernoaaBaresb BhIOMpaeT (HOPMBI U METOIBI C

y4eToM MpodecCHOHATU3AIUN 00yUEHHS 110 TPOrpaMMe TUCHUTIIHHBL.

Ko u Hanmenosanue

Pasnen/Tema

Tun orieHOYHBIX

(hOpMHUPYEMBIX KOMIICTCHITUI MEPONPHUSITHH
OK 01. Beibupats criocoOb1 P1, Tema 1.1, 1.2, 1.3 IT-0/c5, - TECTUPOBAHHUE,
peleHus 3a1a4 1.4. - YCTHBIW OIIPOC;
npodeccuoHabHOU AestenbHoctd | P 2, Tembr 2.1, 2.2, 2.3, 2.4, - MaTeMaTH4eCKHii
HNPUMEHUTEIBHO K Pa3IHUYHBIM 2.5,2.6 I-o/c, 2.7 AUKTAHT,
KOHTEKCTaM P 3, Temn1 3.1, 3.2, 3.3, 3.4, “MHIUBHIyaIbHAA

35,36 CaMOCTOSTEIIbHAS
P4, Temni 4.1,4.2,4.3, 4.4, pabora;

45, 4.6, 4.7 I1-o/c, 4.8, 4.9, - NIPEJICTABIICHHE

4.10 pe3yabTaToOB

P 5, Temnr 5.1, 5.2, 5.3 II- o/c, NpaKTHYECKUX padoT;
54,5556

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

OK 02. Ucnonb3oBarhb
COBPEMEHHBIC CPE/ICTBA TIOUCKA,
aHaJIM3a U UHTEPIIPETAINN
nHpopManuu, 1 ”HGOPMAITMOHHBIC
TEXHOJIOTUH JIJISl BBIIOJTHCHUS
3a7a4 MpoheCcCHOHATLHOU
JESITeITbHOCTH

P1, Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,

P 3, Tems1 3.1, 3.2, 3.3, 3.4,
35,36

P2, Temr1 2.1, 2.2, 2.3, 2.4,
2.5,2.6, 2.711-0/c, 2.8

P7, Temrr 7.1, 7.2 IT-0/c, 7.3,
74

OK 03. [InanupoBats u
peann30BBIBaTh COOCTBEHHOE
npodeccuoHanbHOE U TMYHOCTHOE
pa3BUTHE, IPEATTPUHUMATEIBCKYIO
JeATEILHOCTD B
npodeccuoHaIbHOM cdepe,
UCIIOJIb30BATh 3HAHUS 10
(MHAHCOBOW TPaMOTHOCTH B
Pa3INYHBIX )KU3HCHHBIX CUTYAIIUSIX

P1, Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,

P2, Tems1 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 II-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4,10

P5, Temnr 5.1, 5.2, 5.3 I1-o/c,
54,55,5.6

P7, Temnr 7.1, 7.2 I1-o0/c, 7.3,

7.4
OK 04. DddextuBHO P1, Tema 1.1, 1.2, 1.3 IT-o/c,
B3alMO/ICIICTBOBATH U pabOTaTh B 14.

KOJIJICKTUBEC 1 KOMaH/Q

P 3, Temsr1 3.1, 3.2, 3.3, 3.4,
3.5,36

P4, Temr1 4.1, 4.2,4.3, 4.4,
45, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temr 5.1,5.2,5.3,5.4,5.5,

5.6 IT-o/c, 5.7
P 6, Temn1 6.1, 6.2, 6.3 I1-o/c,
6.4, 6.5, 6.6

OK 05. OcymiecTBisTh yCTHYIO U
MUCHMEHHYIO KOMMYHUKAIIUIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccutickoit denepanuu ¢ y4eTom
0CcOOEHHOCTEH COLMANbHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temall, 1.2, 1.3 I1-o/c,
1.4

P2, Temr1 2.1, 2.2, 2.3, 2.4,
2.5,2.6,2.711-0/c, 2.8

P 3, Temn1 3.1, 3.2, 3.3, 3.4,
3.5,3.6

- 3aIIMTa TBOPYECKHUX
pabor;

- 3allMTa
WH/IUBUTyaTbHBIX
MIPOCKTOB;

- KOHTpOJIbHAs paboTa;
- BBIMIOJIHEHHE
3aJlaHNi Ha PK3aMCHE.




P 7, Temnr 7.1, 7.2 IT-o/c, 7.3,
74

OK 06. ITposBasTh rpak 1aHCKO-
MATPUOTUIECKYIO TIO3UIIUIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TPaIUIIIOHHBIX
0011IeU€eI0BEUECKUX LIEHHOCTEH, B
TOM YHUCJIE C yYETOM
rapMOHHU3alUH MCKHAINMOHAJIBbHBIX
U MEXPEIUTHO3HbIX OTHOILICHUH,
IMPUMCHATH CTaHAAPThI
AHTUKOPPYMIIMOHHOTO OBEJICHUS

P1,Temal.l, 1.2, 1.3 I1-0/c,
1.4.

P4, Temr1 4.1,4.2,4.3, 4.4,
45, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 6, Temn1 6.1, 6.2, 6.3 I1-o/c,
6.4, 6.5, 6.6

OK 07. CopnelicTBOBaTh
COXPAHEHUIO OKPYKAIOILeH Cpe/ibl,
pecypcocOepekeHHIO0, TPUMEHSTh
3HaHUA 00 U3MEHEHUU KJINMara,
MIPUHITUITBI OEPEHKITNBOTO
MPOU3BOJICTBA, 3P PEKTHBHO
JIECTBOBAThH B UPE3BbIYaNHBIX
CUTYaIUsIX

P2, Temn1 2.1,2.2,2.3,2.4, 2.5,
2.6, 2.7 I1-0/c, 2.8

P4, Temn1 4.1,4.2,4.3,4.4,45,
4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10

P 6, Temn1 6.1, 6.2, 6.3 I1- o/c,
6.4, 6.5, 6.6

[IK 1.7. BeicTpanBath TPaeKTOPHUIO
npodeccnoHanbpHOr0 pocTa Ha
OCHOBE pe3yJIbTaTOB AHAJIN3A
mporecca 00y4eHus: 1 caMoaHaIn3a
JIEATETbHOCTH

IT/oc

Kpurtepumn oieHKH pe3yibTaToB 00y4eHHsI

KoHTponb M oOLEHKa pe3yslbTaTOB  OCBOCHHMS  JUCLUUIUIMHBI  OCYLIECTBIIAETCS
IIpenojaBaTesieM B TPOLECCE NMPOBEACHUS NPAKTHUUECKUX 3aHATUN, TECTUPOBAHUSA, a TaKkKe
BBITIOJTHEHUS CTY/IEHTaMU UHAMBHUIYAJIbHBIX CAMOCTOSITENIbHBIX 3aJaHUI.

YcrHbIil  ompoc. VYCTHBIM OTBET — O3TO PAa3BEpHYTBIM PACCKa3, BKIIOYAOIINN
TEOPETUYECKHE MaTepuaibl M TpPUMEpPbl UX TPUMEHEHHUS. YJIOBJIETBOPUTEIbHAS OLIEHKA
CTaBUTCS, €CIIU CTYJIEHT JEMOHCTPUPYET HErNyOOKHe TeOpeTHUYeCKHe 3HaHMUs, POSBISET cllabo
c(OpMUPOBAHHbIE HAaBBIKM aHAIW3a SIBJICHUM M MPOIECCOB, HEAOCTATOYHOE YMEHHUE JeNaTh
apryMEHTHPOBaHHBIE BBIBOJABI M MPUBOAMUTH MPUMEPHI, MOKA3bIBAET HEIOCTATOYHO CBOOOAHOE
BJIa/ICHHE MOHOJIOTMYECKON peublo, TEPMHHOJIOTHEH, JIOTMUYHOCThIO U IOCIEI0BATEIbHOCTHIO
U3JIOKEHUs, JleNlaeT OMMOKH, KOTOpble MOXET HCIPAaBUTh TOJBKO TPU  KOPPEKIHU
IpenojaBaTesieM.

Pegepar. Ilpoaykt camocToATenbHOM pabOTHI CTyAEHTa, MPEACTABIAIOMNUNA coOOM
KpaTKO€ M3JI0)KEHHE B NMHCbMEHHOM BHJIE€ MOIYYEHHBIX PE3YJIbTAaTOB TEOPETHUECKOIO aHaIM3a
onpejeNeHHOW Hay4yHOH (y4yeOHO-UCCIIeIOBATEIbCKOM) TEMbI, IJIe€ aBTOP PAaCKpbIBAaeT CYTh
UCClielyeMOl MpoOJIeMBbl, IPUBOAUT Pa3IMYHbIE TOUKU 3PEHHS, @ TAKXKE COOCTBEHHbIE B3TJISIbI
Ha Hee. Pedepar olieHHMBaeTcs MO KOJWYECTBY MPUBJICUYEHHBIX MCTOYHHMKOB, TNTyOMHE aHaIn3a
npoOnemMbl, KauecTBe OOOCHOBAaHHMSI aBTOPCKOM MO3UIMH, TIIyOMHE PpAcCKpBITHS TEMBI.
VY aoBneTBOpuTENbHAS OLEHKAa CTAaBUTCS, €CIM TeMa OCBELIeHA JIMIIb YacCTHYHO, JOMYIIEHBI
(akTHUecKue OomMOKN B COAEpKaHUU pedepara, UM UMEIOTCS CYIIECTBEHHbIE OTCTYIJICHUS OT
TpeboBaHUM K peeprupoBaHNIO, NI HEMIOJIHbIE OTBETHI HA IOMOJHUTENbHbBIE BOIIPOCHI.

Tecr. Cucrema cTaHIapTU3UPOBAHHBIX 3a/JaHUN, MO3BOJISIIONIAS ABTOMATU3UPOBAThH
IpoLelypy M3MEpEeHUsT ypPOBHSA 3HaHUM M yMeHui oOydaromierocs. TecT olieHHUBaeTcs MO
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%.).

IlpakTuyeckasi pab6ora. IIpakTudeckas pabota — 3TO OCOOBIM BHI JAESITCIBHOCTH



00y4aloIIerocst, 4To MoJApa3yMeBacT BBIIOJHEHUS Pa3sHOIUIAHOBBIX 3aJaHUI, HE CBA3aHHBIX C
00paboTKOI TeopeTHyeckoro marepuaia. Bo BpeMsi BBINOJHEHHS CTYICHTY HEO0OXOIMMO
UCTIONIF30BATh paHee IOIyYeHHbIE TEOpeTHYeCKHe 3HaHMA. [lomoxuTenbHas OIEHKa CTaBUTCH,
€CITU BBITIOJIHEHBI BCE 33/1aHUS MTPAKTUYECKON pabOThI C 3aMEYaHUSAIMU; CTYACHT OTBETHUJI HA BCE
KOHTPOJIBHBIE BOIPOCHI C 3aMEUYaHHUSIMHU.

KpuTepun onenky 3HaHN# 00y4al0IMXCS B EJIOM IO TUCHMIUINHE

«OTJIHYHO» - BBICTABIISIETCSA oOyuJaroremycs, IIOKa3aBIIEMY BCECTOPOHHHUE,
CUCTeMAaTHU3UpOBaHHbIC, IIIyOOKHE 3HAHUS Y4eOHOW NporpaMMbl JUCHUIUIMHBIL U yMEHHUE
YBEPEHHO MPUMEHITh WX Ha MPAKTUKE NIPH PEHICHUH KOHKPETHBIX 3aJa4, CBOOOJHOE U
MpaBHWJIbHOE 0OOCHOBAHUE MPUHATHIX PELICHHIA;

«XOpPOMIO» - BHICTABIISIETCS 00YYarOIIEeMYCsl, €CJIM OH TBEPAO 3HAET MaTepuai, FPaMOTHO U IO
CYLLECTBY H3JIaraer €ro, yMeeT NPUMEHATH I10JIYYEHHBIEC 3HAaHUS Ha IIPAKTUKE, HO JOITYCKAET B
OTBETE WJIU B PELICHUU 3aJa4 HEKOTOPbIE HETOYHOCTH;

«Y/IOBJIETBOPUTEJIBHO» - BBICTABISIETCS OOydaroleMycs, MOKa3aBiieMy (parMeHTapHBIMH,
pa3pO3HEHHBI XapakTep 3HaHWM, HEAOCTATOYHO IMpaBWIbHBIE (OPMYITUPOBKH 0a30BBIX
MOHATUH, HApPYIIEHUs JIOTUMYECKOW TMOCJIEIOBATEIbHOCTH B  M3JIOKEHUH MPOrpaMMHOIO
Marepuaga, HO TIpU 3TOM OH BIJIAJEET OCHOBHBIMH pa3ieliaMd Yy4eOHOW MpOrpaMMbl,
HEOOXOMMBIMH JUIS JAIBHEUIIETO OOYYCHHS W MOXKET NMPUMEHSTH TOJTYYCHHBIC 3HAHUS TI0
o0pa3ily B CTaHAAPTHON CUTYalIUU;

«HEeYT0BJIETBOPUTEIBHO» - BBICTABIISETCS OOydarolmeMycs, KOTOPBIM HE 3HAaeT OOJbIIeh
4acTU OCHOBHOTO COJIEp KaHMs yUeOHOU MpOrpaMMbl AUCHMILTUHBL, TOMYCKAaeT TpyOble OmnOKU
B (OpMYJIMPOBKAX OCHOBHBIX MOHATUM NUCHUIUIMHBI U HE YMEET HMCIOJb30BaTh IMOJYYCHHbBIC
3HaHUSA [IPU PEIIEHUU TUIOBBIX IPAKTUYECKUX 3a1a4.

IIpumepHbIe TeCcTOBBIE 3aJaHMS

1. ®yukums y=3x2+5x-7 Ha3bIBACTCSL:
-JIMHEHA;

-TIOCTOSIHHAS;

-KBaJ[paTUyHasi;

-IpsiMasi MPONOPLHMOHATBHOCTb.

2. Eciu uist mo6oro x y obmactu onpenenenust pyrxmuu f f(-X)=Ff(X), o ynxuns
Ha3bIBACTCS:

-HE4eTHas;

-4eTHas,

-[IEpUOUYECKas;

-MOHOTOHHASsI.

3. OyHKIWs y=aX Ha3bIBAETCS:
-CTETICHHOI;

-II0Ka3aTeIbHOM;

-norapu(pMUIECKOii;

-KBaJIpaTUYHOM.

4. Pazznen reomerpun. B koTOpoM u3ydaroTcsi CBOiCTBa (GUTYp B IPOCTPAHCTBE
Ha3bIBAETCS:

-IJTAHUMETPUS;

-CTEPEOMETPHS;

-aHAIUTUYECKas T€OMETPHUS;

-€BKJIM10BA TEOMETPHSL.

IIpuMepHbIe BONPOCHI 1JIsl MOATOTOBKH K IK3aMeHY
1. MHOXeCTBO ACHCTBUTEIBHEIX uncel. JlelHcTBUS HaJ ICHCTBUTEIILHBIMY YHCIIAMU.



2. Ilpubnuxennbie BerauciaeHus. OkpyrieHne mpuOIMKEHHBIX 3HAYCHUH BEJIMYYH.
3. JleticTBUs HaJ MPUOIM>KEHHBIMH 3HAYSHUSIMU BEJTMYHH.

4.Tlonstue crenenu. CBOICTBA CTENIEHEH.

5.ITonsitue kopHs. CBOMCTBA KOPHEH.

6.JIorapudmel. CBoiicTBa jorapudmos.

7.0npenenenue norapugpma. Teopemsl norapudmupoBanus. Harypanbueie norapudmer.
8.YnopsigoueHHble MHOXKeCTBa. [lepecTaHOBKY U pa3MeEIIeHHUS.

9.0cHOBHOE JTIorapu(PMUIECKOE TOKAESCTBO U APYTUE JOrapuPMHUUECKUE TOKIECTBA.
10.MHuoxecTBO. OCHOBHBIE ITOHSATHS.

11.MppanuoHanbpHele yucia.

12.Pa3Butre NOHATHS O YUCIIE.

13.KoHeuHbIe 1 OECKOHEUHBIC JECATHIHBIC TPOOH.

14.0kpyriieHre npuoOIMKEHHBIX 3HaYeHUN BETMYHH.

15.0cHOBHBIE OHATHS TPUTOHOMETPUU

16.0OcHOBHBIE TPUTOHOMETPUUYECKHE TOKIAECTBA

17. ®opmyinbl IpuBeICHUS

18. ®opmyIibl CHOKECHUS

19. Tpuronomerpudeckue ypaBHESHHUS U HEPABEHCTBA

20. ®ynkuuu. O6nacTh onpeaeneHuss ¥ MHOKECTBO 3HaYeHUH (pyHKINN

21. CpoiictBa pyHKUIUU

22 I'pacuku 211eMEeHTapHBIX PYHKIHN

IIpumepHbIe 3a1aHUA HA IK3aMeH

1. Haiinute 3HaucHue BeipakeHus: a*8 (a-4)*2 + a*9 : a*11 npu a=-2

2. Haiitu 3nauenue ¢pyakuuu: y = 4x-3 + 6x0,5 + 3, npu x = 0,25

3. U3 dopmymsl momamu cekropa S=ITR?a BeIpasnte pamuyc R

4. Berancauts 3640

5. Haiimure 3Hauenue Bepaenns 24\6+(N27-v32)2

6. Haiitu: (2x-2 + 3x0,5 - 2) npu x=9

7. HaiinuTe 3HaueHue BhIpakeHus a2+4a+4 npu a=-2.

8. BexkTop a cocTaBiseT ¢ MONI0KUTENbHBIM HanpasieHuem ocu OY 120°. Haiitu
KoopAuHaTy Y BEKTOpa a, €CIM U3BECTHO, YTO | a | =23

9. HaiinuTe 3HaueHue BblpaxkeHus a2-8a+16 npu
a=2. a-4

10. Haitmute mioraap 4eTIpeXyrojabHUKa ¢ BepiinHaMu B Toukax A(-4;-1), B(-1;-1), C(6;3),
D(-5;3)

11. IIpu kaKuX 3HAYEHUSIX X KBaJAPATHBIA TPEXWIEH X*— 5X + 6 paBeH HyI0?

12. CKOJIBKO CYIIECTBYET CITOCOOOB paccaauTh 8 TOCTEW 0 BOCBMH MECTaM 3a CTOJIOM

13. IlponotenumpoBats: logex= 2logca+logeb-1

14. TIponorapudmupoBaTth 1o ocHoBaHH0 a X=a2b:C

15. Haitnute paccrosinue mexay Toukamu C(-15) n
D(4,5) 7

16. Berancnuts: Log8 16 + Log27 9

17. Cpasnure: 0, 389999... u 0, 389.

18. Beruucauts: 2,5L092,510+ 1

19. Berauciuts: 52 — Log5 10

20. Mano: AABC, L A=900, AB = 90cwm. Yepes ctopony AC mpoBeaeHa mIocKoCTh 0,
oOpa3yromias ¢ mrockoctbio AABC yron 300. Beraucinute paccTosHue OT BEpIIMHEBI B 10
IUIOCKOCTH .

21. B npsmoyronsHoM Tpeyroiasauke ABC yron B- npsamoii, AB=3, CB=4. Haiinute
ckansgpHoe npousBenenue CA*CB.



22. Beruucnuts: 642/3 - 41/2 - (80) -3.

TECTbI
1 | B mapke mocaxeno 100 nepesbes: 6epes u knenos. | 1 | 60
Bepessi coctaBisiioT 30% 0T Beex IepeBbEB. 2170
CKOJIBKO KJICHOB B TIapke? 3180
4 | npyroi oTBeT
2 | Ckonbko kBagpaTHbIX MeTpoB B 10% ot 1 ra? 1| 1000 m2
2 | 100 m2
3 110m2
4 | npyroi oTBeT
3 | YOpoCTHUTh BhIpaXKEHHE: 1]2(x-2)
26+4 2 | 2/(x-2)
52 4 3 | 2H(x-2)
4 | apyroii oTBeT
4 | Haiigure cpeanee apu)METHIECKOE 11844
gucen: 7,82; 8,24; 9,26. 21842
318
4 | npyroii oTBeT
I 1] 28128
22.74 .78
Beraucnure: 2:22-2%-2 g 23 128
4 | npyroii oTBeT
6 | Halizdre X H3 OpONOpPIHHE: 1 191/210
7 2 |1 90/210
1,3:7=0,56:— 3 | 92/210
6 4 | npyroii oTBeT
7 | Pemmre 1] x>2
HEPaBEHCTBO: 3
x+3(1,5x-2)>x-3 2 | x>3
3| x>2
4 | npyroit oTBeT
8 PelliTe HEPABEHCTBO! 1| (-0;0]u(3;+x)
° <o 2 | (-90;0]
3-6 3| (35t
4 | npyroit oTBeT
9 PemmnTe HepaBeHCTRO:! 1]1-11]
~2 2 1(-1;1)
o —=1<0 3 (-1 1]
4 | npyroi oTBeT
10 | Pemmre ypaBHeHue: 1 [ x=0,x=4
46- 62 = 2 | x=0
3 | x=4
4 | npyroii oTBer
11 PemuTe ypapHEHHE! 1 | x=15x=9
5 2 | x=15
— =4 =1 3 x=-9
3 4 | npyroii oTBeT
12 PelHTe YpaBHEHHE: % 1266
No+3=3 3 [x=3
4 | npyro# oTBeT
13 |Hafita 06nacTe onpeneneHHd HYHKIHHA: 1 |x<6
, 2 | x>6
T = 3 [x>0




4 | npyro# oTBeT
14 | VkaxuTe npu Kakux 3HaYE€HUAX X QYHKIMS 1 (00; — \/2—) U (V2; +00)
o=—0 +2 MPUHUMAET OTPUIATETIbHBIC 3HAYCHUS | 2 (- \/2—); vZ)
3 (=28
4 | npyro# oTBeT
15 | Haiigure nsThIid wieH reoMeTpuyeckoii nporpecen, | 1 | 1
eciu 16
1L 211
G=1_973 15
311
18
4 | npyroii oTBeT
16 | HaiiguTe koopanHaThl cepeuHbl oTpe3ka MN, % Eé, gg
M(1;2);N(3;4 ;
ecmi M (1; 2); N (3; 4) ARG
4 | npyroit oTBeT
17 | HaiiguTe paguyc OKpy»KHOCTH, OITMCAHHON OKOJIO 1 /365
MPsIMOYTOJIBHOTO TPEYroJibHUKa ¢ KaTeTamu 13 cm "2 eu
u 14 cm 15 ont
3 |16cm
4 | npyroit oTBeT
18 | Haiigute cTopoHy KBajpara, 112 o
PaBHOBEIUKOTO MPSIMOYTOJIBHUKY CO 2 | Ji3
cTopoHamu 3 ¢M U 4 cM 13 oM
4 | npyroit oTBeT
19 | Haiinute niomaas npaBuiIbHOTO TpeyroabHukaco |1 | 93
CTOPOHOH 3 cM 4 o2
2 | 9em2
3 \/§ cm2
4 | npyro#t oTBeT
20 | Hangure Bannyc OKPYXHOCTH, €CITH IICHTPAIBHOMY | 1 | 5T /g cm
yray B 150° cooTBeTcTBYeT nyra ;MHON 2T CM > 16 oM
3 |1cMm
4 | npyroii oTBeT
TECT
Ne Costepantie sananms BapuanTtsl 0TBETOB
n/n A b B r ji|
32
((},?5:—] -9 -6 6 5.25 7 0.6
Haiita 75% o1 4HCna: 4
a c 1
[ —+—— ZJ .
— 0,5 1 0 4
VIIpocTHIE ™ ¢ da a-c 0
H BEMHCIHIB IpH A= 2. c=0.5-1
1 ‘4 -1
0,1253 + [ —] — 47! 6 | 4,75 2 1 0,25
BEIMHCTHTE! 3 -40
Haiitu oGnacte onpeneneHust pyHKIHH: X<2 X#£2
y=Ig(9x-14-x?) x>7 | X7 X#2 x>2 x#7




S PeIIHTE OKA3aTeIbHOS HEPaBEHCTRO!
P X<-2 | x>-2 X<2 X<0 x>0
0.5x > 0.25

6 Pemmuts norapudmMudeckoe ypaBHEHHE:

Logx(3x2+10)=2 +V8 | ¢ 5
7 Pemnth TpUroHoMeTprUUECKOe ypaBHEHUE: X x X x X

inx= s T
sinx=0,5 == | = (=1)k == | =(-D*=
6 =% 3 3
+ nk + mk +mk | +mk
8 HafTH IpoH3BOIHYI0 GYVHKIHH
2,
p=X *2 2 | 6 2 0 1
x—1

H BBIYHCIHTE €€ 3HATSHHE IDH X = 2

9 18
/ _ u

PemnTs ypaBHeHHe 21+42x -7 =x 16 18 4u22 28 28
10 | B OCHOBAaHHH MPAMOI IIPH3MBI T€KHT KBaIpart.

JIHaroHa b OCHOBAHHA V2 CM. IHATOHATE GOKOBOI 2\/? 4 om 2 em \/§3 46 oM

TpaHH 2 cM. M M

Haiit 00BeM IpH3MEL

5. JOINIOJTHUTEJBHOE OBECHHEYEHUE JUCIIUAIIJIMHBI

[Tpunoxxenue 1. KpaTtkuii KOHCIIEKT JIEKIIMOHHBIX 3aHATUN

Tema: Knaccugukanus ciydaitHeix coObituii. Kitaccuueckoe onpeieneHne BepOSTHOCTH.
CBolicTBa BEpOSITHOCTU COOBITHUS, HETIOCPEICTBEHHBIN M0JICYET BEpOATHOCTHU. [Iprumepsl.

Pesynbrar, wucxon wucnbiTaHUs HaszbiBaeTcsl coObITHEM. COOBITHSIMH  SBISIOTCA:
BbINaJieHue repba wiu nudpsl, nonajaHue B LENb WIM MPOMAaxX, MOSBICHHE TOTO WJIM HMHOTO
YUCJia OYKOB Ha OpOIIEHHON HrpanbHOM KocTH. JIjisi 0003HaYeHUs COOBITUN HCIOJIB3YIOTCS
Oosnblre OyKBbI JaTUHCKOTO andasurta: A, B, C u 1.1.

Ecnu npu kaxaoM HCIBITAHUU, TIPU KOTOPOM MPOUCXOTUT COOBITHE A, MPOUCXOTUT U
cobsiTHe B, TOo roBopdr, uro A BieueT 3a coboil coosiTHe B (Bxomut B B, sBnseTca yacTHBIM

ciy4aeMm, Bapuantom B) miu B Brimrogaet codbiTue A, n o003Hauaror A ©B.

JIBa CcOOBITHSI HA3BIBAIOTCS COBMECTHUMBIMH, €CIM TIOSIBJICHHE OJHOTO M3 HHUX HE
HCKJIIOYAET MOSBJIIEHUE IPYTOro B OJTHOM U TOM K€ UCIIBITAHUU.

2 cOOBITHS HA3BIBAIOTCSI HECOBMECTUMBIMHU, €CJIH MOSBJICHUE OJHOTO U3 HUX HUCKITIOYAET
MOSIBJIEHHE JPYTOro B OJJHOM U TOM K€ UCIIBITAHUHU.

HecoBmectumocts Gosiee 4eM JBYX COOBITMM B JAHHOM HCHBITAHUM O3HAYaeT HX
MONApPHYI0 HECOBMECTUMOCTb.

JIBa coObITrst A 1 B Ha3pIBalOTCA MPOTHBOIIOIOKHBIMHU, €CJIM B JAHHOM HCIIBITAHUH OHU
HECOBMECTHMBI M OJHO W3 HHUX 00s3aTensHO mnpoucxoauT. CoObITHe, MPOTHBOIOIOKHOE

cooObITHIO A, 0603HavatoT A .

CoOpITHE Ha3BIBA€TCS JOCTOBEPHBIM (0003HauaeM (2), €CM B JAHHOM HCHBITAHHH OHO
SIBJISIETCS] €AMHCTBEHHO BO3MOKHBIM €r0 UCXO/0M, U HEBO3MOKHBIM, €CJIM B JAHHOM UCIBITAHUU
OHO 3aBEIOMO HE MOXKeT Mpou3ouTH. CoOBITHE Ha3bIBA€TCA HEBO3MOXKHBIM (0003HadaeMm (),
€CIIM B Pe3yJbTaTe UCIIBITAHMS OHO BOOOIIE HE MOKET IIPOU3OUTH.

CoOpiTHE A Ha3bIBaeTCS CIy4allHBIM, €CJIM OHO OOBEKTHBHO MOXKET HACTYIHUTh WJIH HE
HaCTYNUTh B JAaHHOM HCIBITAHUH.

Anrebpa coOBITHH.

CymmMmoii cobpiTuii A u B HazeiBaercs coosiTe C = A + B, cocTosiee B HACTYIIJICHUH T10
KpaifHell Mepe ogHOTO U3 coObITHH A niu B.



AHAJIOTMYHO CyMMOM KOHEYHOTO0 uncia coobrtuii Al, A2, ..., Ak Ha3zbiBaeTcs coObITHE A
= A1+A2 + ... + Ak, cocrosiiiee B HACTYIUICHUH XOTs ObI OIHOTO U3 coObITHI Al, (1 =1, ..., K).

N3 onpenenenus cnenyer, uto A + B = B + A. CripaBelJIuBO Tak)Xe U COYETATEIbHOE
cBoiicTBO. OnHako A + A = A (a "e 2A).

[IpousBenennem coObiTuii A u B HazbiBaercs coobiTrie C = AB, cocTosiee B TOM, 4TO B
pe3ylbTaTe UCIBITAaHUS MPOU3OILIHN U COObITHE A, 1 cOOBITHE B.

AHaJIOTUYHO TPOU3BEJICHUEM KOHEUHOTO uucia cooeitmii Al, A2, ..., Ak Ha3wIBaeTcs
coosite A = A1A2...Ak, cocrosimee B TOM, YTO B pe3yJIbTaTe WMCHBITAHHS MPOU3OILIA BCE
yKa3aHHBIE COOBITHS.

N3 onpenenenuss HemocpencTBeHHO cieayer, uto AB = BA. ChnpaBeminBbl Takxke
coueTaTeIbHbIN ¥ TUCTPUOYTUBHBIN 3aKOHBI. OHako AA = A (a He A2).

["oBOpSAT, 4TO COBOKYIHOCTH COOBITHI 00pa3yeT MOJHYIO TPYIIYy COOBITHI Al TaHHOTO
WCIIBITAHUS, €CITH €T0 Pe3yIbTaTOM 00s3aTEIbHO CTAHOBUTCS XOTS OBl OJTHO U3 HUX.

PaccmoTpuM mosiHyrO TpymIy IOMAapHO HECOBMECTHMBIX coObiTuit Al, A2, .., An,
CBSI3aHHYIO C HEKOTOPBIM MCHBITaHHEM. [IpennonoKum, 4To B 3TOM UCIIBITAHUN OCYIIECTBICHUE
Kaxoro u3 coobrtuii Ai, (i =1, 2, ..., K) paBHOBO3MOXHO, T. €. YCJIOBHS UCIIBITAHHS HE CO3/IAI0T
MIPEUMYIIIECTB B MMOSBICHUH KAaKOTO-IMOO0 COOBITHS Mepe IPYTUMU BO3MOKHBIMHU.

CoObiTus Al, A2, ..., An, oOpa3yrolue MOJIHYI0 TpyHIy MONapHO HECOBMECTUMBIX U
PaBHOBO3MOJKHBIX COOBITHIA, Ha3bIBAOT JICMEHTAPHBIMU COOBITUSAMH ().

CoObiTHe A HazbpiBaeTcs OJIaronpUATCTBYIOLIUM CcOObITHIO B, ecnu HacryruieHue
coOBITHS A BJeueT 3a co00i HacTymIeHue coobiTus B.

Knaccuyeckoe onpenenenne BeposatHocTu. BepostHocThio P(A) coObiTust A Ha3biBaeTCs
OTHOILIEHHE M/N YHcia 3JEMEHTapHBIX COOBITHH, GJIarONpUATCTBYIOIIUX COOBITHIO A, K YHCILY
BCEX DIIEMEHTAPHBIX COOBITUH, T.€.

P(A) = min.

CBoiicTBa BEpPOSATHOCTU COOBITHSA:

1. BeposTHOCTh J10CTOBEpHOro cOObITHS paBHa 1. JIeHCTBUTENBHO, JOCTOBEPHOMY
COOBITHIO JOJDKHBI OJarompusiTCTBOBATH BCE N JJEMEHTApHBIX COOBITHH, T.e. M = N W,
cnenoBarensHo, P(QQ) =m/n=n/n=1.

2. BepostHocTh HEBO3MOXKHOTO coObITHS paBHa (0. B camom pgene, HEBO3ZMOXXHOMY
COOBITHIO HE MOXXET OJIaronpusATCTBOBAaTh HM OJHO M3 DJIEMEHTapHBIX COOBITHH, T.e. m = 0,
otkyna: P(Q) =m/n=0/n=0.

3. BeposaTHOCTH ciy4aifHOTO COOBITHS €CTh MOJIOKUTEIBHOE YHCIIO0, 3aKII0UEHHOE MEXTY
HyJIeM U eAuHuIel. J[efcTBUTENbHO, ClydallHOMY COOBITHIO OJarONpHUsTCTBYET JIHIIb YacTh U3
o0111ero yucna 3neMeHTapHbIX coObITHH. [ToaTOMy B 3TOM cinyyae 0<m<n u, 3HauuT, 0<m/n<l.
CnenoBarenbHo, 0<P(A)<l. T.o., BEpOATHOCTH JII0OOTO COOBITHSI YJOBIIETBOPSET IBOMHOMY
HepaBeHCTBY: 0 <P(A) < 1.

3ameuanue. 3 ompeneneHuss BEpPOATHOCTH CJENYET, YTO AJIEMEHTapHbIE COOBITHSA
SBJISIOTCS] PABHOBEPOSATHBIMHU, T. €. 00JIaZIal0T OJTHON U TOH K€ BEpOATHOCTBIO.

CoObITHS, BEPOSITHOCTH KOTOPHIX OUYEHb Malibl (OJIM3KM K HYNIO) WM OYEHb BEIUKHU
(OMM3KM K enuHUIE), Ha3bIBAIOTCS COOTBETCTBEHHO MPAKTUYECKH HEBO3MOXKHBIMH WM
MIPaKTUYECKH JOCTOBEPHBIMHU COOBITUSMHU.

CraTtucTudeckoe onpezesieHue BEPOSTHOCTH COOBITHS M YCJIOBUS €r0 NMPUMEHHMOCTH.
[Tpumep.

CraTHcTHYeCKOl BEpOSTHOCTHIO COOBITHSI A Ha3bIBA€TCS OTHOCUTENbHAs 4acToTa
(4acTocTh) MOSABIIEHUS ATOTO COOBITHS B N IPOU3BEIEHHBIX UCIIBITAHUSIX, T.€.

- m
P(A) = W(4) =
I'ne P(A) — cratucTiyeckas BepoaTHOCTE coObITHA A; W(A) - OTHOCHTENbHAs 4acToTa

(gacTocTh) COOBITHS A; M - YKCIO UCIBITAHHUN, B KOTOPBIX TOSBHUJIOCH COOBITHE A; N - 00Iee
YHUCJIO UCIILITAHUH.

B oTiiume ot «MateMaTu4ecKoi» BEpOSTHOCTH - (A), paccMaTpuBaeMoOi B KJTACCUYECKOM
OTIpe/IeNICHUH, CTAaTUCTUYECKasi BEPOSITHOCTh SIBJISIETCS XapaKTEPUCTUKOM OMBITHOM,



P(A4)

OTIpeJIeNIAETCSl HEMOCPEACTBEHHO, 0€3 KaKuX-IM00 UCIBITAaHHUH, TO P(A) ecrs, JIOJIS TEX
dakTUYeCKH, IPOU3BEAECHHBIX UCIBITAHUM, B KOTOPBIX COOBITHE A TIOSBUIIOCH.

CratucTuueckoe OnpeesIeHne BEPOSITHOCTH, KaK U OHATHS U METOJbl TEOPUU BEPO-TEU

B LIEJIOM, NPUMEHUMBI HE K JIIOOBIM COOBITUSIM C HEOINpPENENEHHBIM HCXOJO0M, KOTOpbIE B
KHUTEHCKOW TPAKTUKE CUYUTAIOTCS CIIy4ailHBIMH, a TOJBKO K T€M M3 HHUX, KOTOpbIE 00JanaroT
OIIpEACICHHBIMU CBOMCTBAMM.

1) PaccmaTtpuBaembie COOBITHS J1.0. MCXOJaMHU TOJBKO TEX HCIBITAHHU, KOTOpPbIC M.0.
BOCIIPOU3BEICHBI HEOTPAHUYEHHOE YUCIIO Pa3 IIPU OAHOM U TOM K€ KOMIIJIEKCE YCIOBHH.

2) CoObITHs TOJDKHBI 00J1a1aTh TaK Ha3bIBAGMOW CTATUCTUYECKOW YCTOHYUBOCTHIO, WU
YCTOMYMBOCTBIO OTHOCHUTEJIBHBIX 4aCTOT. JTO O3HAYAET, YTO B PA3JIMYHBIX CEPHUSIX HCIIBITAHUN
OTHOCHUTEJIbHAS YaCTOTa COOBITHS N3MEHSETCS HE3HAUUTENIFHO (TeM MEHbIIIE, YeM OO0JIbIIE YHCIIO
UCIBITAaHUI), KOJEOISICh OKOJIO MTOCTOSIHHOTO uncia. Oka3anoch, YTO TUM [TOCTOSIHHBIM YUCIIOM
SBIISICTCS BEPOSTHOCTH COOBITHS. DaKT NMPUOIMKEHUS OTHOCUTEIILHONW YaCTOThI, COOBITHS K €T0
BEPOATHOCTH IIPH N YHUCJIA WCHBITAHWM, CBOJALIMXCA K CXEME CIIydaeB, IOATBEPKAAeTCS
MHOT'OYHCIICHHBIMU MAaCCOBBIMU 3KCIIEPUMEHTaMH, IPOBOAMMBIMYU Pa3HbIMU JIMLIAMUA CO BPEMEH
BO3HUKHOBEHHSI TEOPUHU BEPOATHOCTEN.

JKCIIEpUMEHTANIBHON. Eciu €CTh JIOJISl CIIy4aeB, ONaronpHsATCTBYIOMIMX COOBITHIO A, KOTOpas

3) Yucno ucobITaHU, B pe3yjibTare KOTOPBIX MOSBISETCS COOBITHE A, TODKHO OBITH
JIOCTaTOYHO BEJIMKO, MO0 TOJBKO B ATOM ClIyda€ MOXHO CUMUTATh BEPOSTHOCTH cOObITUSA P(A)
NpUOJIMKEHHO paBHOM €€ OTHOCHUTENbHOM uacTtoTe. Pe3toMupys, MOKHO CKa3aTh, YTO TEOPHs
BEPOSTHOCTEH M3Y4YaeT JIMIIb TaKHE COOBITHS, B OTHOIICHUH KOTOPHIX UMEET CMBICT HE TOJBKO
YTBEp)KIEHHE 00 HX CIy4alHOCTH, HO W BO3MOXXHa OOBEKTHUBHAS OLIEHKAa OTHOCHUTEJIBHOM
4acTOThl UX MOsABIEHUS. Tak, yTBEpKICHHUE, YTO MPHU BBINOJIHEHUN ONPEIEIEHHOr0 KOMILIEKCa
yCIOBUH S BEPOSATHOCTh COOBITHSI = p, O3HAYaeT HE TOJBKO CIy4allHOCTh COOBITUS A, HO U
OTIpEeJINIEHHYIO, JOCTATOYHO OJNM3KYIO K P, JIOJIIO MOSIBICHUH COOBITHS A Tpu OOJIBIIOM 4YHCIIe
UCIBITAaHUN; a 3HAUUT, BBIPAXKAET OINPENIEIEHHYI0 OOBEKTUBHYIO (XOTSI U CBOEOOpa3HyI0) CBS3b
MEX/1y KOMILJIEKCOM YCJIOBUN S U coObITHEM A (HE 3aBUCSIIYIO0 OT CyOBEKTUBHBIX CYXKJIECHUN O
HQJIMYMU 3TOW CBSI3U TOTO MJIM MHOrO Juma). M nake mpocTo CyIiecTBOBAHHE BEPOSTHOCTH P
(korgja caMoO 3HAUYE€HHWE P HEU3BECTHO) COXpAHSET KAaueCTBEHHO CYThb 3TOTO YTBEPXKJEHUS,
BBIJIEJIEHHYIO KyPCHUBOM.

Jlerko TpOBEpPUTH, UYTO CBOWCTBA BEPOATHOCTH, BBITEKAIOIIME U3 KIACCHYECKOIO
OIIpEAEIIEHUS, COXPAHAIOTCA U IIPU CTATUCTUYECKOM OIIPENIETIECHUH BEPOSITHOCTH.

3ameuanue: 1) Crartuctudeckass BEpOSTHOCTb MOXKET OBITh HalJieHa TOJBKO IOCIe
IIPOBE/ICHUS ONBITOB, a JJISl KIIACCHUECKOW BEPOSITHOCTH OIBITHI HE HYXHBbI. 2) CTaTHucTHYecKas
BEPOATHOCTb TOJY4YaeTCsl Pa3IWYHON JUIs Pa3HbIX CEPHUIl OIBITOB, OJHAKO HPHU JIOCTATOYHO
OOJIBIIIOM KOJIMYECTBE OMNBITOB IMPAKTUYECKH JOCTOBEPHO, YTO CTATUCTHYECKas BEPOSTHOCTh
OyZeT CKOJb YrOAHO Mal0 OTJIMYATCS OT KJIACCHYECKOM BEPOSITHOCTH (yCTOMYMBOCTh
CTaTUCTHUYECKON BEPOSITHOCTH).

[Tpunoxenue 2. [Ipaktuueckas padota
[TpruMeHeHne NPOU3BOAHOM K NOCTPOCHHUIO Tpaduka GyHKINU
LEJIb PABOTDI: HayuuThcs mpuMeHsATh NpaBuia quddepeHupoBaHus IpH
UCCleIOBaHUH (DYHKIIMI U TIOCTPOEHUS TPaUKOB.
JUist BBIOJTHEHUSI pabOThl HEOOXOJMMO YMETh IPOU3BOIUTH UCCIIEA0BAHMS (DYHKIIUM C
MTOMOLIBIO TPOU3BOJTHON U CTPOUTH IPaPUKH.
1) f(x) =x3-12x +11;
2) f(x)=x*-16x%2-2;
3) f(x) =4x3-21x 2 + 18x + 20;
) ()= (x-22(x+2);
5) f(x) = In(x? - 2x + 4) ;



6) f(X) =x+eX;
NEX)=x2(x-4);

8) f (x) =x°-12x + 1;

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

10) f(x) =5x? +20x +9;
11) f(x) = -2x2 +8x-9;
12) f(x) = x(x? - 4) ;

13) f(x) =x3-12x 2+ x -1;
14) f(x) = -x® +15x2 - x - 250;
15) f(x) =x* -4x3 -18x2 +45;

[Tpunoxenue 3. DK3aMeHAUMOHHBINA OMUIIET
MuHuCTEpCTBO HAYKH | BhICIIETo oOpazoBanus Poccuiickoit denepanyu
bwman ¢enepaabHOro TOCYAAPCTBEHHOTO OFOHKETHOTO 00pa30BATENBHOTO  YUPEIKIACHUS
BBICIIIET0 00pa3oBaHus
«KybaHckuii rocy1apcTBEHHbIN YHUBEPCUTET» B I'. THXOpelke
CrnenuanpHocTh 44.02.02 [IpenogaBanue B HAYaIbHBIX Klaccax
Hucnunnuna «MaTtemaTuka
buner Nel5
1. Tlonstue norapudmuueckoit pynkuuu. O6IacTh ONpeaeIeHus U 001acTh 3HAYCHHUS.
I'paduk norapudmudeckoit GyHKIIHH.
2. Terparmp.

6 METOJIMYECKUE YKA3AHMS OBYUYAIOLUMCS 10O OCBOEHUIO
TUCHUATIIIVHEI

JucuunnuHa HareleHa Ha (GOpMHpPOBaHHE OOIEY4YeOHBIX KOMIIETCHIIMHM, TaKUX Kak
CIOCOOHOCTH JEMOHCTpPAILIUU OOIIEHAYYHBIX 0a30BBIX 3HAHUN €CTECTBEHHBIX HAyK, MATEeMAaTHKH,
MMOHMMAaHUE OCHOBHBIX (DAaKTOB, KOHIICTIIIHIA, TPUHIIAIIOB ¥ TCOPHH.

OOyueHue CTYIEHTOB OCYIIECTBISETCA TI0 TPATUIUOHHON TEXHOJOTHHU (JIEKIIHH,
MIPAKTUKHN) C BKITFOUCHUEM WHHOBAIIMOHHBIX 3JIEMEHTOB.

C ToukM 3peHHUS HCIOJB3yeMbIX METOJOB JEKIHUU TOAPA3AENSAIOTCS CIETYIOIUM
obpazom: WH(GOPMAIIMOHHO-OOBSICHUTENFHAS JICKIHS, ITOBECTBOBATENbHAs, JIEKIUsA- Oecena,
poOIeMHas JeKIUsS U T. 1.

YcTHOE UW3NMOXKEeHHWE Yy4yeOHOro MaTepuaiga Ha JEKUUH JOJHKHO KOHCHEKTHPOBATHCS.
Cnymarh JEKIHUI0 HYKHO YMETh — MOJJICPKUBATh CBOE¢ BHHUMAaHUWE, IMOHATh M 3allOMHUTH
yCIBIIIAHHOE, YIOBUTH May3bl. B mporecce W3NMOXKeHUs MpernojaBaTelieM JIEKIHH CTYIEHT
JOJDKCH BBIICHUTh BCE HEMOHSATHBIC BOIPOCHL. 3alMCHIBATh COJEP)KAHUE JICKIIMH HYKHO
00s13aTeNTbHO — 3alKCH TOMOTAIOT TOJACPKUBATh BHUMAHHE, CIIOCOOCTBYIOT MOHUMAHHUIO U
3aIIOMUHAHUIO YCJIBIIIAHHOTO, MPUBOJNAT 3HAHUE B CHUCTEMY, CIy)KaT OMOPOH JUIsS Mepexona K
0oJee rIy0OKOMY CaMOCTOATEIHLHOMY U3yYEHHIO TIPeIMETA.

MeTtoudeckre peKOMEHIAIHH 110 KOHCTICKTUPOBAHUIO JICKITHI:

— 3amuch JOMKHA OBITh CHCTEMHOW, MPEACTaBIATh COOOW COKpAmIEHHBIM BapUaHT
JIEKIIMU TipernoaaBarens. Heooxoaumo ciymars, 00AyMbIBaTh U 3aMCHIBATH OJJHOBPEMEHHO;

—  3amuch BEAETCSI OYEHb OBICTPO, YETKO, IO BOZMOXKHOCTH KOPOTKUMH BBIPAKEHHUSIMU;

— He mpeKkparmias cIymaTh IMpernojaBarels, Hy)KHO 3alHCBhIBaTh TO, YTO HEOOXOIUMO
ycBOWTh. Henmb3s 3ammchiBaTh cpa3y K€ BBICKA3aHHYIO MBICIH IIPEMOJaBaTeNs, CIEAyeT e¢
MOHSATH M TMOCJE 3TOT0 KPaTKo 3amucaTh CBOMMH CIOBaMU WIIHM CIIOBaMH TpernoiaBarens. BaxHo,
9TOOBI B HEH HE OB MOTEPSTH OCHOBHOM CMBICIT CKa3aHHOTO;



—MMeEHa, 1aThl, HA3BaHUs1, BEIBOJIBI, OTIPEACIICHUS 3aHCHIBAIOTCS TOYHO;

—creayeT o0paTuTh BHUMaHHE Ha oopMIICHHE 3alucu JeKuuu. [ kaxkaoro npeamera
3aBoauTCS 00Omas Terpagb. OTIMYHBIM OT OCTAIBHOTO I[BETA CIEAYET BBIACHATH OTICIIbHBIC
MBICIIM M 3aroJIOBKH, COKpAlllaTh OTIENIbHBIE CIOBAa M IMPEAJIOKEHHUS, UCIOJIb30BaTh YCIOBHbBIE
3HaKM, OYKBBI JIATHHCKOIO M TPEUECKOro aia(aBHTOB, a TaKKe HEKOTOpPHIE MPHEMBI
CTEHOTrpaUYECKOro COKpAIlECHHUS CIIOB.

[TpakTryeckue 3aHATUS 110 JUCHUILTUHE «MaTeMaTrukay MpOBOASATCS MO CXEME:

— YCTHBIN OIPOC 1O TEOPUH B HAYaJIE 3aHATHS,

— paboTa B rpymnax 1o pa3peieHuIo pa3inyHblX CUTYyallui 10 TeMe 3aHSTUS;

— pelIeHHe MPaKTUUYECKHX 3a/1a4;

—  UHAUBUIYaJbHBIC 33IaHUS JIJIS TIOATOTOBKH K IPAKTUYECKUM 3aHSATHSIM.

Llenp mpakTUYecKOro 3aHATHS - HAYYUTh CTYIACHTOB MPHUMEHSATHh TEOPETHUYECKHE 3HAHUS
MIPU PELICHUU MPAKTUYECKHUX 3a/1a4 HA OCHOBE peabHBIX JaHHBIX.

Ha npakTuyeckux 3aHATUAX MPe00JIaatoT CIECTYIOINE METO/IbI:

—  BepOanpHBIC (ITPEO0IIATAI0ONTUM METOIOM JOJKHO OBITh OOBSICHEHHE);

—  IpaKTHYeCKHE (MMCbMEHHBIE 3JaHus, TPYIIOBbIE 3aJaHUs U T. I1.).

BaxkHplM 1151 cTyleHTa SBISETCS YMEHHE pALMOHAIBHO MOAOMpPaTh HEOOXOAUMYIO
yueOHyro nutepatypy. OCHOBHBIMU JTUTEPATYPHBIMU UCTOYHUKAMU SIBIISIOTCS:

— oubmmoreunsie honapl prmana Kyol'y;

— JJIEKTPOHHAs OMOIMOTEYHAs cucTeMa «Y HUBEPCUTETCKAst OMOIMOTEKa OH- JTaliH;

— 3neKTpoHHas GubimoTteunas cuctema Msnarenscrsa «Jlaus». (FOPAIT).

[louck xHur B OHOTMOTEKE HEOOXOAUMO HAYMHATH C U3YYEHUS MPEAMETHOTO
(cucTemMaTH4ecKHid) Katajora U CO3JaHMs CIIHUCKAa KHHT, MOCOOWH, METOAMYECKHX MaTepuaioB
Mo TemMe u3ydeHus. [IpocMOTp KHUTM HAYMHAETCS C TUTYJIBHOTO JIMCTA, CIAEAYIOLIEro IMOocie
o0noxxkn. Ha HEM OOBIYHO MOMEMIAIOTCS BCE OCHOBHBIC JAaHHBIC, XaPaKTEPU3YIOIIUE KHUTY:
Ha3BaHME, aBTOP, BBIXOJHBIC JAaHHBIC, JaHHBIE O Mepeusnanuu U T.1. Ha 00opoTe TUTYIBHOTO
JUCcTa aéTcsl aHHOTAalUs, B KOTOPOM yKa3bIBaeTCs TeMaTHKa BOIPOCOB, OCBEUIEHHBIX B KHUTE,
OINpeZeIsAeTCsl Kpyr 4YUTaTelei, Ha KOTOPbIM OHAa paccuMTaHa. bonblloe 3Ha4eHHE HMMEET
MIPEMCIOBUE KHUTH, KOTOPOE 3HAKOMHUT YHUTATENsl C JUYHOCTHIO aBTOpa, UCTOpUEN CO3/1aHus
KHUTH, PacKpbIBaeT cojaepkanue. [IpounTtaB mpeauciaoBue U MOJyduB oOIIee MPeCTaBICHHE O
KHMIe, clielyeT oOpaTutbcs K oriaBiieHuto. OryiaBleHHE KHUTH 3HAKOMHUT 00y4yaemoro c
COJIepKaHUEM M JIOTUYECKOH CTPYKTYpOH KHHTH, MO3BOJISET BbIOpATh HYKHBIH MaTepual Jyis
u3ydyeHus. ['on M3JaHus KHUTM TO3BOJISIET CYyIUTh O HOBU3HE Marepuasia. Uem yaie KHHUTa
n3naéres, TeM OOJNIBIIYIO IIEHHOCTh OHA MpejcTaBiseT. B kKHure mMoryt ObITh INpHMEYaHus,
KOTOpBIE COJIEP’KaT pazIUYHbIe TOMOJIHUTENbHbIE cBeAeHUs. OHU MedyaTaiTcss BHE OCHOBHOIO
TEKCTa M pa3bsCHAIOT OTHeNbHble Bompochkl. IlpenmerHble W andaBUTHBIE yKa3aTeaH
3HAYUTENIbHO 00JIETYaloT MOBTOPEHUE U3JI0KEHHOI0 B KHUIe MaTepuaia. B KOHIle KHUTH MOXET
pacrioyiarateCsi BCIIOMOTraTeNnbHBIH Marepuaid. K HeMy OOBIYHO OTHOCATCS WHCTPYKIIHUH,
MIPUJIOXKEHHU S, CXEMBbI, CUTYaI[MOHHBIE 33J]a4M, BOIPOCHI JIsl CAMOKOHTPOJIS U T.J. J[ist mydiiero
NpPEJCTaBICHU W 3allOMUHAHMS MaTepuasia IeJIecCOO0pa3HO BECTU 3allUCH U KOHCIIEKTHI
Pa3IMYHOTO COJEPKAHUS, @ UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BblJI€JICHHUE TT1aBHOTO;

— IUIaH, T€3UCHI, BBIMMUCKH, LINTATHI;

— KOHCIIEKT, pabouas 3anucsk, pedepar, ToKIaa, TeKIus u T.1.

Yurarh yueOHUK HEOOXOAMMO BIyMUHBO, BHUMATEIbHO, HE MPOITYCKasi TEKCTa, CTapasiCh
MOHATh KaXAyl (pa3y, OJHOBPEMEHHO pa30upas MpHUMEpbI, CXEMbl, TaOJIHUIIbI, PUCYHKH,
npuBeAEHHbIE B ydeOHUKe. OJHUM M3 BaXXKHEMIIUX CPEACTB, CIOCOOCTBYIOLIUX 3aKPEIICHUIO
3HaHUH, SBJISETCS KpaTKas 3alucCh IMPOYMTAHHOTO MaTepuala — COCTAaBJICHHE KOHCIIEKTa.
KoHcnekT — 310 KpaTkoe CBS3HOE HU3JI0KEHHUE COZEepKaHHs TeMbl, ydeOHMKa WK €ro 4acTu, 6e3
noJpoOHOCTe M BTOpOCTENEHHBIX jetaned. Ilo cBoeil cTpykType M MoOcCen0BaTeIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBATh IUIaHy y4yeOHMKA. [lo3ToMy BakHO CHadajga COCTaBUTH



IUIaH, a TOTOM NHCAaTh KOHCIIEKT B BH/IE OTBETAa HA BOMPOCH! IutaHa. Eciu yueOHMK pa3aenéH Ha
HeOOJIbIINE 03arJIaBICHHbBIC YaCTH, TO 3ar0JOBKM MOKHO pacCMaTpUBATh KaK IyHKTHI IUIaHA, a
U3 TEKCTa KaXKJIOW YaCTH CIEyeT 3alncaTh T€ MBICIH, KOTOPbIE PACKPBIBAIOT CMBICI 3arojOBKa.
TpeboBaHUs K KOHCIIEKTY:

— KPaTKOCTh, CKATOCTh, IIEIECO00PA3HOCTh KAXKIOTO 3aITMCHIBAEMOTO CIIOBA;

— COZEpKaTeIbHOCTh 3AIKCH — 3aIMChIBAEMbIE MBICIH CIeAyeT (POPMYINpPOBaTh KPaTKo,
HO 0e3 ymepba s cMbicna. O0BEM KOHCIIEKTA, KaK MPaBHIIO, MEHBIIIE H3y4aeMOro TeKCcTa B 7-
15 pas;

— KOHCIIEKT MOXET OBITh KaK IPOCTBIM, TaK U CIIOKHBIM 110 CTPYKTYPE — 3TO 3aBHCUT OT
CoZiepKaHMsl KHUTH U LN €€ N3y4eHHSI.

Meroanueckre peKOMEHIANH 10 KOHCTIEKTHPOBAHUIO:

— NIpexJe YeM HayaTb COCTaBJIATh KOHCIEKT, HY)XKHO O3HAaKOMHMTbCA C KHHUIOH,
IIpOYUTaATh €€ CHaYyasa 10 KOHIA, IOHATh IPOYUTAHHOE;

— Ha OOJIO)KKE TeTpaJy 3alKCHIBAIOTCS HAa3BaHWE KOHCIIEKTUPYEMOW KHUTH M HMs
aBTOPA, COCTABJIAETCS IJIaH KOHCIIEKTUPYEMOI'O TECTa;

— 3alucH Jydlle AeaTh MpU NPOYTEHUH HE OJHOT0-IBYX a03aleB, a 1enoro maparpada
WIIH TJIaBBI;

— KOHCIIEKTUPOBaHME BEIETCA HE C LEJIbI0O MMETh ONpeNeEHHbIN 3anucu, a 1 oosee
IIOJIHOTO OBJIAJICHUSI COJIEP’)KAaHUEM H3Yy4aeMOI'o TEKCTa, MOATOMY B 3alHUCSIX OTMEYaeTcs U
BBIJIEJIAETCS BCE TO HOBOE, HHTEPECHOE U HY)KHOE, UTO 0COOEHHO MPUBJICKIIO BHUMAHUE,

— TIOCJIE TOTO, KaK C/IeJIaHa 3aluch CoAepKaHus maparpada, riaaBbl, CleayeT MepeynTaTh
e€, 3aTeM CHOBa 00paThCs K TEKCTY M IPOBEPUTH Ce0s1, TPABHIILHO JIM U3JI0KEHO CO/ICpPIKaHUe.

TexHuKa KOHCIEKTUPOBaHHUS:

— KOHCIIEKTHPYS KHHUTY OOJILIIOr0 00bEMA, 3aITUCh CIIEAYET BECTH B OOIIEH TETpaIu;

— Ha KaXJOW CTpaHMIIE CJieBa OCTABJIAIOT MO MHMpuHON 25-30 MM 118 3anucu
KOPOTKHX 03T 0JIOBKOB, KPaTKMX 3aMEeUaHHii, BOIIPOCOB;

— KaXk/1asl CTaHM1Ia TeTpaJu HyMepyeTcs;

— JJI TIOBBIIIEHHWSI YMTA€MOCTH 3allMCH OCTaBIIAIOT HMHTEPBAJIbl MEXIY CTPOKaMH,
a03a11aMu, HOBYIO MBICIIb HAQUHHAIOT C «KPAaCHON» CTPOKHU;

— TpH KOHCHEKTHPOBAHWHU MIMPOKO MCIOIB3YIOT PA3IMYHBIE COKPAIIECHUS M yCIOBHBIC
3HaKM, HO He B ymepd CMbICIy 3amMcaHHOro. PekoMeHayeTcs  IpPUMEHSTbH
o011eynoTpeOUTENbHbIE COKpAIIEHUs, HallpUMep: M.0. — MOKeT ObITh; FOC. — FOCY/1apCTBEHHBIN;
1.0. — TOJIKHO OBITH U T.1.

— He clleAyeT COoKpallaTh UMEHa U Ha3BaHUs, KpOME OYEHb YaCTO MOBTOPSIIOIINXCS;

— B KOHCIIEKT€ HE JOJDKHO OBITh MEXaHMYECKOro TIepenuchiBaHUsS TekcTa 0e3
MIPOAYMBIBAHUS €T0 COJEPKAHUS U CMBICIIOBOTO aHAJIM3a.

CTyneHT [JODKEH yMeThb IMoJb30BaThes (oHIAMM  OUOIMOTEK U CHpPaBOYHO-
oubnauorpadguueckuMu uzaHusAMU. CTyIeHTH! Ui MOJHOLEHHOIO OCBOEHMs y4eOHOro Kypca
JIOJDKHBI COCTABIISATh KOHCHEKTHI KaK MPH MPOCIYIIUBAHUM €r0 TEOPETHUYECKON (JICKIIMOHHON)
9acTH, TaK W TPU MMOATOTOBKE K MPAKTUIECKUM (CEMHHAPCKUM) 3aHATHSIM. JKenaTenbHo, 9TOOkI
KOHCIIEKTHI JICKIIM U CEMUHAPOB 3aIIMCHIBAIUCH B JIOTHYECKOM MOCIEI0BATEIbHOCTH U3yUCHUS
Kypca U coJepKaluch B OAHOW TeTpaau. BeneHue koHcmekTa SBIsSIETCS HEOOXOAMMBIM BHUJIOM
yueOHoi1 nesiTenbHOCTH. [T0CKONbKY KOHCIIEKT:

— B IOJHOM OOBEME OIEHHBAETCS KaK pPa3HOBUIHOCTb IMHUCHBMEHHOTO OTBETa Ha
M3y4aeMble BOIPOCHI;

— CHyXuT 0a30il i1 YCTHOrO OTBETa HAa CEMHMHape IO OJHOMY W3 BOIPOCOB
paccMaTpUBaeMOro IJiaHa;

— CBEJEHHUS U3 KOHCIIEKTa MOTYT BBICTYNAaTh B KauyeCTBE MCTOYHUKA JIOTIOJHEHHH K
OTBETaM JPYTUX CTYAECHTOB.

OpraHu3anuss TEKYIIEro KOHTPOJIS 3HAHMM, YMEHMH M HaBBIKOB OOYYaroLIUXCs
OCYILECTBISAETCA MyTEM TECTUPOBAHHUS.

DopMOI UTOTOBOT'O KOHTPOJIS SIBJIAETCS SK3aMEH.






Penensusn
Ha pa6o4yyl0 NporpaMmmy AUCIHHIIHHBI
V.02 MaTtemaTuka
crnenraabHOCcTh 44.02.02 IlpenogaBanne B Ha4aAbHBIX KJIaccax

Pabouas mporpamma ydue6roi aucruminasl Y /.02 Maremaruka pazpaborana
Ha ocHoBe TpeboBanuit ®I'OC cpennero obiero o6pa3zoBaHUs, NPEAbIBISEMBIX K
CTPYKType, COHIEPXKaHWUI0 W pe3yjbTaTaM OCBOEHHsS Y4eOHOM JMCLUILIMHBI
«MaremaTuka», B COOTBETCTBHM ¢ PeKOMeHIAlMsMU MO OpraHU3alUy IOJIy4eHHUs
cpelaHero oOuero odpazoBaHus B MpejeiiaXx OCBOSHUsI 00pa30BaTelbHbIX NIPOrpaMM
cpenHero mnpodeccHoHATBHOro obpasoBanusi, ¢ yderom tpebosanuii ®I'OC mo
CIIEIUAJIbHOCTHU CpeHEero npodecCUOHAIBHOTO 00pa3oBaHHs 44.02.02
IIpenonaBanue B HAYAIBHBIX Kilaccax.

JucnunnuHa uzydaercs Ha yriryOJIEHHOM YPOBHE U BXOIUT B IIUKJI JTUCIUIIINH
Y 1.00.

PaGouas mporpamma TmpexycMaTpuBaeT H3y4YeHHEe M OCBOCHUE 3HAHWWA B
obnactu anreOpbl, Hayajla MAaTeMAaTH4YeCKOr0 aHajlu3a U IeOMETpHH, OoOecledeHHue
cOPMHUPOBAHHOCTH TMPEACTABIEHUNA O MaTeMaTHKe KaK YacTH OOIIedYeloBEeUeCKOn
KyJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAayKH, IO3BOJSIOLIEM OIHMCHIBATH M HM3y4YaTb
peasibHble MPOLECCHI U SBICHHUS.

OcBoenue conepkanusi yueOHOM TUCHUIUTMHBI «MaTeMaTHKa» oOecreynBaeT
JOCTH)KEHHE  CTyJEHTAaMH JIMYHOCTHBIX, METalmpeIMETHBIX M  IPEIMETHBIX
pe3yiibTaToB. Cpeiu HUX MOKHO BBIJICJIUTS:

— TOHMMaHWE 3HAQUYMMOCTH MaTeMaTHKd Ui  HAy4HO-TEXHHYECKOTO
nporpecca, CQOPMHUPOBAHHOCTH OTHOIIEHHUS K MaTeMaTHKe KaKk K YacTH
00I1Ie4eT0BEUeCKOM KyIbTYPhI Uepe3 3HAKOMCTBO C HCTOPHEN pa3BUTHUS MaTEMaTUKHY,
SBONTIOLMEN MaTeMaTUIeCKuX UIeH;

— OTHOUIEHWE K TpPOQecCHOHANBHON NeATeIbHOCTH KaK BO3MOXXHOCTH
y4acTus B peLIeHun JTUYHBIX, 0O0I1IeCTBEHHBIX, roCy1apCTBEHHBIX,
OOLIeHAIIMOHANBHEIX TIPOOJIEM;

— BIaJeHUE HaBBIKAMHU T[I03HABATENFHOW, Y4eOHO-HCCIEAOBAaTEIbCKON H
IPOEKTHOW JEeSTeNbHOCTH, HaBbIKAMH pa3pelleHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIIeHMS MPaKTUYECKHUX 3a1ad,
IIPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHUS,

— BIAJICHUE METOJaMH JI0Ka3aTeIbCTB M QJITOPUTMOB PEIIEHUs, YMEHHE HX
IMPUMEHSTH, IIPOBOJUTH JOKAa3aTelIbHbIE PACCYKISHUS B XO€ PELLIEeHHs 3a1a4.

Copepxanue AUCHUTUIMHBI COOTBETCTBYET Yy4eOHOMY IUIaHY CIIELUaIbHOCTH
44.02.02 IlpenonaBanue B HadanmbHbIX Kiaccax ¢unuara @IBOY BO «Kybanckuit
rOCyIapCTBEHHBIN YHUBEPCUTET» B I'. TUXOpeEIKe

Penensent, nupexrop

MBOY COII Nel18 m. I[TapkoBoro O.B. Mupo1HA4YeHKO




Peuensus
Ha pa0o4ylo NporpaMmmy AUCIHHIIHHBI
Y1.02 MaTtemaTuka

cnenuaJbHOCTh 44.02.02 IlpenonaBanue B HaYa AbHBIX Kjaccax

Pabouast mporpamma yueOHOM NUCHUILUTHHBI «MartemaTukay paspaboTaHa Ha
ocHoBe TpeboBaHuit PI'OC cpemnero obmiero o6pa3oBaHMs, IMPEIBIBIIEMBIX K
CTPYKTYpE€, COAEpXKAaHUIO U pe3yJbTaraM OCBOEHHS y4eOHOM AMCLMIIIUHEI
«Maremartyka», B COOTBETCTBUH ¢ PeKOMEHIAUsIMU TI0 OpraHU3alid IIOJNy4YEeHHUs
CpenHero obmero o6pa3oBaHus B MpenesiaX OCBOSHUs 00pa30oBaTeIbHbIX IPOrpPaMM
CpeaHero mpoQeccuOHalbHOTO o00pa3oBaHus, ¢ yderoM TpeboBanuii ®I'OC 1o
CTIELHAIbHOCTH ~ CpeJHero  mnpogeccuoHansHoro  obpazoBanmsa  44.02.02
IIpenonaBanue B HAYANIBHBIX KiTaccax.

JucnumuirHa u3ydyaeTcs Ha yriryOJaEHHOM ypOBHE U BXOIUT B LUK JUCLUILINH
YAL.00.

PabGouell nporpamMmoil TNpeaycMOTpeHO MNpuoOpeTeHne 3HaHUM B OO0JacTH
anreOphl ¥ Hayajla MaTeMaTHYeCKOTo aHaIu3a, FeOMETPHH.

B xoze u3ydeHus paccMaTpUBaIOTCS CIIeAYIOIIUE pa3/ielbl:

— anre0pa;

— OCHOBBI TPUTOHOMETPHH;

— (YHKIHU MX CBOMCTBA ¥ rpaQuKH;

— Hayvajla MaTeMaTU4YeCKOro aHallu3a;

— YpaBHEHHS U HEpaBEHCTBA,

— KOMOMHATOpHUKa, CTATUCTHKA U TEOPHSI BEPOSITHOCTEA;

— IeOMeTpHusl.

B pabouell mporpamme OTpakeHbl YMEHHs HCIONB30BaTh NPUOOPETEHHBIE
3HAHUS B MPAKTUYECKOHN HESATEIBHOCTH U MOBCEAHEBHOM KU3HU: [UIsl IPAKTUYECKUX
pacyeToB mo ¢opmynaMm, BKIOuYas (OpPMYIIbl, COIAEpIKAllle CTEeTeHU, pPaauKalbl,
norapuMbl ¥ TPUTOHOMETpUYECKHe (QYHKIUHK, a TaK d>Ke ISl UCCIeNOBaHUS
(MOenpoBaHHsl) HECIOXKHBIX NPAKTHYECKMX CHTyalldii Ha OCHOBE H3YYCHHBIX
Gopmyn u cBOWCTB (GHUryp, [y BHIYMCICHHS OOBEMOB M ILIONIA/EH MOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TENl IIPU PELIEHWH IPaKTUYECKHX 3a/ad, MCIONB3Yys IpH
HEeOOXOMMOCTH CHPABOYHHMKH M BBIUUCIUTEILHBIE YCTPOMCTBA.

ObbeMm, CTpyKTypa u cojepkaHue pabodell MpOrpamMMbl IMCIHIUIAHBI
«MatemaTrKa»  COOTBETCTBYIOT y4yeOHOMY IulaHy crenmanbHocTH — 44.02.02
IIpenonaBaHue B HAYaIbHBIX KJIaccax.

Penensent, npenonasarens CITO
¢unuana ®I'BOY BO «KybGanckuii :
rOCyIapCTBEHHBIA YHUBEPCUTET : /

B I. Tuxopernxke A.B. NkoBa



