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HHOACHUTEJIBHAA 3AIIMCKA

[TporpamMma o061ie00pa3oBaTenbHON yU4eOHONW AUCHMILTUHBI «MareMaTuka» MpeaHa3Ha-
YyeHa Ui U3Y4eHHUs MaTeMaTUKH B MpodeccuoHambHbIX 00pazoBarenbHbiXx opranuzaiusax CIIO,
peanu3yonmx 00pa3oBaTeNbHYIO IPOrpaMMy CpEIHEro o0mero oopa3oBaHus B Mpeienax 0CBO-
€HHUs OCHOBHOM npodeccronanbHoli obpaszoBarenbHoit mporpammbl CITO (OITOIT CIIO) Ha 6a3e
OCHOBHOTO 00111eT0 00pa3oBaHus MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX Pab0vHX, CITYKAIUX U
CIEIMAIICTOB CPEHETO 3BEHA.

[Tporpamma pazpaborana Ha ocHoBe TpeboBanmii PI'OC cpemHero odIero oOpa3oBaHus,
MPEIbSABISEMBIX K CTPYKTYpE, COJACP>KAHUIO U Pe3yjbTaTaM OCBOCHHS YYEOHON AMCLMITIUHBI
«MaremaTuka», B COOTBETCTBUM ¢ PeKOMEHmalMsIMU MO OpraHU3alH IOJYyYEHUsS CPEIHErO
o0miero o0pa3oBaHus B Mpejieiax OCBOEHUSI 00pa30BaTeIbHBIX MPOTrpaMM CpeaHero mnpodeccu-
OHAJILHOTO 00pa3oBaHMs Ha 6a3e OCHOBHOTO O0IIEro 00pa3oBaHUs C y4eTOM TpeboBaHuM deje-
paJIbHBIX TOCYJAapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB U MOJIYYaeMOU npodeccuu Wi crie-
UAJBLHOCTH CpeAaHero mnpodeccuoHaabHOro oOpa3oBaHus (mucbkMo JlemaprameHTta rocynaap-
CTBEHHOW MOJHUTHUKHU B chepe moaroroBku padouux kaapoB u 1O Munobpnayku Poccuu ot
17.03.2015 Ne 06-259).

[enp MaTemMaTHUeCKOro 00pa30BaHUs — BOCIUTAHUE MaTeMaTUYeCKO KynbTypbl. MaTe-
MaTH4Y€eCKasl KyJbTypa BKJIIOYAET B ceOs SICHOE MOHMMaHHE HEOOXOAMMOCTH MaTeMaTUYECKOTrO
o0Opa3oBaHus B OOIIEH MOATOTOBKE CTY/IEHTA, B TOM YHCIIE, BHIPAOOTKY MPEACTABIECHUS O POIU U
MEeCTe MaTEMaTUKH B COBPEMEHHOM IIUBUIN3ALIUNA U MUPOBOU KYJIBTYpE.

3amaun MaTeMaTH4eCKOro 00pa3oBaHUs:

—COOOMIUTH CTYJACHTaM OCHOBHBIE TEOPETUYECKHE CBEACHUS, HEOOXOAUMBIE IS U3yde-
HUS OOIIEHAYYHBIX, OOLIEMHKEHEPHBIX, CIICIIUAIBHBIX JUCIHUILTUH;

—pa3BUTH JIOTHUECKOE U aJITOPUTMUUYECKOE MBIIIJIEHUE;

—03HAaKOMHTH CTYJEHTOB C POJIbI0 MAaTEMAaTHKU B COBPEMEHHOM JKU3HU U TEXHHKE, C Xa-
PaKTEpHBIMU YepTaMHU MaTEMAaTHUYECKOTO METO/1a U3yUEHHUS MPAKTUUECKUX 3a/1a4;

—BbIpa0aThIBaTh MEPBUYHbIE HABBIKM MATEMaTHYECKOTO HCCIEIOBAHUS MPUKIATHBIX BO-
IIPOCOB;

—BbIpa0OTaTh HABBIKM JIOBEACHUS PEILIEHUs 33aa4d 70 MPUEMIIEMOro pe3yibTara — Yuc-
na, rpaduka, TOYHOTO Ka4eCTBEHHOTO BBIBOJA C IIPUMEHEHUEM aJICKBATHBIX BBIYMCIUTEIBHBIX
CPEICTB, TAOHII, CIPABOYHHKOB;

—BbIpabOTaTh YMEHUE CAMOCTOATEIBHO Pa3dUpaThCsl B MaTeMaTHUYECKOM anmnapare, npu-
MEHSEMOM B JIUTEPAType, CBA3AHHOMN CO CMIEUNATBbHOCTBIO CTY/ICHTA;

—HAy4YUTh ONEPUPOBATH C AOCTPAKTHBIMH OOBEKTaMU U OBITH KOPPEKTHBIM B yNOTpeOIie-
HUU MaTEeMaTHYECKUX MOHSITHA M CUMBOJIOB JUIS BRIPAKCHUS KOJIMYECTBEHHBIX U KAUYECTBEHHBIX
OTHOUIIEHHUM.

Copep:xanrie mMporpamMMbl HampaBlieHO Ha (OPMHUPOBAHUE y CTYACHTOB KOMIETCHIIMIA,
HeoOxoaumbIX i kadecTBeHHOTo ocBoeHUs1 OITOIT CITO nHa 6a3ze ocHOBHOTO 001IeT0 00pa3o-
BaHUs C MOJIyYEHHUEM CpeIHEro o01ero oopa3oBaHus U MPOrPaMMBbl TOATOTOBKH KBATU(DHUITUPO-
BaHHBIX PabOUUX, CIyXKaIIKX.



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI YUEBHOM
JUCHUIIVIIMHBI «BJ1.09 MATEMATHUKA»

1.1. MecTo AMCHMILVIMHBI B CTPYKType OCHOBHOH NpogdeccHoHAIBLHOI 00pa3oBaTe/bLHOM
nporpamMmsbl: bazoBble TUCIUIUIMHBI

Y4yeOHast TUCIUTUIMHA UMEET MPAKTUYECKYIO HAIMPABICHHOCTh U HCIOJB3YET MEKIIPEIMETHBIC
cBs3U ¢ obmeoOpazoBarenbHbiMu auctumuimHamu [1/1.02 Mudopmaruka, I1/1.03 Xumus, ¢ auc-
[UIUIMHAMHA MaTEeMAaTHYeCKOTO M 00IIero ecrecrBeHHoHayuHoro nukia EH.01 Maremartuka,
EH.02 Uudopmaruka, EH.04 NHdpopManmoHHbIe TEXHOJIOTHU B TPO(HECCHOHATBLHOM JACSITEIIBHO-
ctH, ¢ obmenpodeccruonanbabiMu quciuummHamMu OI1.01 T'eonesus, OIL.10 DxoHomuka opra-
Huzanuu 1 MenexmenT, Ol 11 Oxpana tpyna, OIN.13 KomneroTepnas rpaduka, OI1.16 Mnrxe-
HepHas rpaduka.

1.2. He.]'lb U IINTAHUPYEMBIC PE3YJbTATHI OCBOCHUS TUCHHUIIJIMHBI:

Kog IIK, OK

YmMmenusa

3Hauusd

OKI1-9

—yMETh JIOBECTH PEIICHUE 3aJla4H
A0 IMPAKTUYCCKHU [PUCMIIEMOI'O
pe3ynbrata — u4ucia, rpaduka,
TOYHOI'O Ka4Y€CTBCHHOI'O BbIBO/Ja C
INPUMCHCHUCM AACKBATHBLIX BBbI-
YUCIUTENbHBIX CPEACTB, TaOJHII,
CIPaBOYHHKOB;

—yMeTh CaMOCTOSITEJIbHO pa30u-
paTtbcs B MaTeMaTHYeCKOM arla-
pare, IpUMEHIEMOM B JIUTEpaTy-
pe, CBSI3aHHOM CO CHEIUAJIBHO-
CTBIO CTYZEHTA.

—3HaTh OCHOBHBIE TEOPETUYECKHE CBE-
JeHUS HEOOXOIMMBIE IS H3Yy4eHUs
oOLIeHAYYHBbIX, OOLIEMH)KEHEPHBIX,
CHEUUANTBHBIX AUCUUIUIMH M TIOCIIEay-

OmETo MPUIIOKCHUA MAaTEMAaTUKH

—3HaTh O POJIM MAaTEMATHKH U MecTe
MaTeMaTUKH B COBPEMEHHOU XHU3HH U
TEXHUKE, OOIIHOCTH €€ MOHATHH, O
XapaKTepHBIX YepTax MaTEeMAaTUYECKUX
METO/I0OB M3YYEHHUs NMPaKTHUECKUX 3a-
Jay, MaTeMaTHMYeCKOM MOJIEIHPOBa-
HUM; 00 UWHpOpPMAaLUHU, MeToJax ee

XpaHeHus, 00pabOTKH U MepeiadH.




2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

. O0beM B ya-
Bua yueOHoii padoThI
cax
Oo0si3aTesibHas y4eOHAsA HATPY3Ka, B TOM YHUCIIE 200
JICKIINH, YPOKH 100
MIPAKTUYECKHE 3aHATHS 100
CamocrosiTesibHas pa6oTa 100

IMpomexyTouHas arTtecTauus B popme nuddepeHmpoBaHHOTO 3a4eTa, IK3aMeHa

Bcero mo aucuuminge 300




2.2. TemaTn4eckui IJIaH U coacpkaHue TUCHUIIIMHBI

NoNe
pas-
JCIIOB
U TEM

HaumenoBanue pa3nenoB u tem /
Coneprkanre yueOHOTO MaTepuraia, 1abopaTopHbIe U MPaKTHIECKrue paboThl, CAMOCTOATENbHAS paboTa 00yUJarOMHUXCsl, Kypco-
Bas paboTa

O0BeM B gacax

2 o
pasne-

Iy,
TeMe

Z 1o
BUTY

Yacer

dop
MHU-

pye-
MbI€

OK

ITK

2

Paszoen. /leiicmeumensnuvie uucna. Anzedpauueckue npeodpazoeanus.

24

1.1

Tema: 3nauyenue mareMaTuku. MHOkeCTBA, 3J1IeMEHT MHOKeCTBA, MOJAMHOKECTBO, 00belMHEHNE U Tepeceye-
Hue MHOxkecTB. Hatypanbnbie uncia. [Ipocteie U coctaBHble yucaa. [deaurens u kpatnoe. Han6ouabmmumii
o0muii neaurensb. Hammenbiee o0mee kparnoe. Ilpuznaku neammoctu Ha 2,3, 4, 5, 9, 10, 25. MHuo:xecTBa
LeJIbIX, PALIMOHAJBLHBIX U JIelicTBUTEIbLHBIX unce. Koopaunarnas npsimasa. MoayJb (a0cosiloTHasi BeJTU4H-
HAa) el CTBUTEJbHOT0 YHCJIA M €r0 TeOMEeTPUYECKHi CMBICII.

Coaepxanue yueOHOro MmarepuaJia. Jlekuum, ypoku

3HayeHWe MaTreMaTUKU. MHOXXECTBa, 3JIEMEHT MHOXXECTBAa, MOJMHOXECTBO, OObEIUHEHHE M TEepeceyeHHe MHO-
xecTB. KoopanHatHas npsmas. Moayis.

IIpakTHyeckne 3aHATHA U 1a00paTopHbIe padoThI

[IpakTuueckast pabora Ne 1. MHoecTBa, 3J1€MEHT MHOXECTBA, IOJMHOKECTBO, OOBEAMHEHNE U IepecedyeHue
MHOkecTB. Hatypanbubie yucna. [IpocTtsie u coctaBHble yncna. Jenurens u kpatHoe. Hanbonpmmii obmuit nemnu-
tenb. Hanmensiee obmee kparnoe. [Ipusnaku genumoctu Ha 2,3, 4, 5, 9, 10, 25. MHOkecTBa 1EbIX, palluOHATb-
HBIX U JeHCTBUTENbHBIX uncen. KoopaunatHas npsmas. Moaynb (abcontoTHasi BETUYMHA) IEHCTBUTENLHOTO YUCIIa
Y €r0 TEOMETPUYECKUI CMBICII.

CamocrosiTesibHas padoTa 00y4aOIIMXCH

N3yuenne TeopeTnueckoro Mareprasia o TeMe 1Mo KOHCIIEKTaM JICKITUH

1.2.

Crenenn u KOpHH

Coaepxanue yueOHoro marepuaJa. Jlekuum, ypoxkun

Cremnenu u KOpHH C HAaTypaJIbHBIM I1OKAa3aTCJICM. ApI/I(I)MCTI/I‘-ICCKI/Iﬁ KOpPCHb. Crenenu c HYJICBBIM, ICJIBIM U palikio-
HaJIbHBIM I1OKa3aTCIJIAMHU.

IIpakTH4eckue 3aHATHA U J1a00opaTOpPHbIE padoThI

OK1

OK.




[TpakTrueckas padora Ne 2. CterneHn u KOPHH C HATypaJdbHBIM IOKazatesneM. Apudmerndeckuii kopeHb. CTETIeHH ¢
HYJIEBBIM, LIEJIBIM M PAllMOHAIBHBIM MOKA3aTeIsIMU

CamocrosiTesibHas padoTa 00y4alIuXxcs

IToaroToBKa K MPaKTUYECKUM padoTam

1.3.

IIponopuus. [IpoueHTsl

Coaepxanue yueOHOro marepuaJia. Jlexkuum, ypoku

[Tponopiusa. OCHOBHOE CBOMCTBO MpONnopuuu. [IponeHTsl.

IIpakTryeckue 3aHATHS U J1a00PaATOPHBIE PadOTHI

[Tpaktryeckas padora Ne 3. Ilpomopuusi. OcHOBHOE cBoiicTBO pornopuuu. [IporneHTs. TeKCTOBBIE 3a/1a4n HA MTPO-
TOPIMH U IPOLIEHTBHI.

CamocrosiTesibHas padoTa 00y4aommxcst

I/IsyquI/Ie TCOPCTUYCCKOI'0O MaTCpualia 1o TCMC 110 KOHCIICKTaM JICKIU K

1.4.

YucaoBbie BbIPAKCHMUS. Bblpa)KeHHﬂ C NIEPEMECHHBIMH

Copep:xxanue yueOHOro MarepuaJa. Jlekuuu, ypoku

Yucnosbie BLIPpA’XCHUA. Bpra)KeHI/ISI C ICPCMCHHBIMU. (DOpMy.]'IBI COKpAI€CHHOI'0 YMHOKCHMUI. PaznoxxeHue MHOro-
YJICHOB HA MHOXXHTCIIN.

IIpakTryeckue 3aHATHS U J1a00pPATOPHBIE PAa0OTHI

[IpaxTuueckast pabora Ne 4. Yucnosble BblpaxeHus. BeipaxkeHus ¢ nepeMeHHbIMU. TOX/1€CTBEHHO paBHbIE BhIpaXke-
HUs. POpPMyIIbl COKPAIIEHHOTO YMHOKEHHs. TOXIeCTBEHHbIe MpeoOpa3oBaHus airedpanyecKux BbIPaKEHHH, CO-
JIEpIKaIUX paJuKaibl U MOayiH. Pa3ioskeHre MHOTOUJICHOB HA MHOKUTENH. AnreOpandeckue Jpoou.

CamocrosiTesqibHasi padoTa 00y4al0IMXCs

N3yuenune TeopeTnueckoro Mareprasia o TeMe 1Mo KOHCIIEKTaM JICKITUH.

Ypaenenuﬂ U Hepasencmea

50

2.1.

IousiTHe ypaBHEeHH S

12

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoku

[Tonarue ypaBHenus. JIuneitnsle ypaBHenus. Jluneitnas pynkius u ee rpa¢puk. KBagpatusie ypaBHeHus. Gopmysbt
KOpHeH kBajpaTHoro ypaBHeHus. Teopembl Bueta (npsimas u o6patHas). bukBaapaTtHble ypaBHEHHUS.

Pemenue HCKOTOPBIX ypaBHCHI/Iﬁ BBICIINX CTCIICHEI. I/IppaLII/IOHaJ'ILHBIC YpaBHCHHA. Pemenue ypaBHCHI/Iﬁ C HCHU3-
BCCTHBIM IIOJ] 3BHAKOM MOOYJIA.

IIpakTHyeckue 3aHATHA U J1a00paTOpPHbIE padoThI

[IpakTuueckas pabora Ne 5. Jluneitnsle ypaBHeHus . PaBHOocuibHOCTH ypaBHeHu#. [IpeoOpa3oBaHus, Beaylme K
noTepe U NpuoOpeTEeHHI0 MOCTOPOHHUX KopHel. KBajgpaTHble ypaBHeHus. BoleneHue nojHoro KBajparta B BbIpa-

OKl1

OK.




2 o
JKeHusix Buma ax” +bX+cC. dopMynbl KOpHEl KBaapaTHOro ypaBHeHus. Teopemsl Buera (mpsiMast u obGparHas).
PaznoxeHne KBagpaTHOTO TpeXwIeHa Ha JMHEHHbIe MHOXHUTENN. MccnenoBanme KBapaTHeIX ypaBHeHUH. [ 'paduye-
CKO€ pEIICHNE KBAaIPaTHbIX YPABHEHUH.

[Ipaktuyeckas padora Ne 6. Pemienne HEKOTOPBIX ypaBHEHMH BBICHIMX cTerneHed. VppalroHalbHbIe YpaBHEHUSI.
Pemenne ypaBHeHHI ¢ HEM3BECTHBIM TOJI 3HAKOM MOJYJISL.

CamocrosiTesqibHasi padoTa 00y4YaoImmXxcst

PelnreHne TEKCTOBBIX 3314 C UCIIOIb30BAHUEM YPAaBHEHUM.

I/IsyquHe TECOPETHYCCKOI'O MaTCpurajia 1o TEMEC 110 KOHCIICKTaM J'IeKHPIfI

2.2.

HepaBeHncrBa

14

Copep:xanue yueOHOro MarepuaJia. Jlekuuu, ypoku

HepasencrBa. CBoiicTBa unciaoBbIiX HepaBeHCTB. KBaspaTHble HepaBeHcTBa. Pemienue HepaBeHCcTB. MeTon uHTEpBa-
n0B. I'paduyeckuii metos.

WppanmonanbHble HepaBeHCTBa. HepaBeHCTBa ¢ HEM3BECTHBIM 110/ 3HAKOM MOIYJISL.

IIpakTHyecKkue 3aHATHSA U 1a00paTOPHbIE pad0ThI

IIpakTuyeckas pabota Ne 7. MHOXxecTBO pelleHui HepaBeHCTBAa. PaBHOcuibHBbIE HepaBeHCTBAa. CHCTEMBbl Hepa-
BEHCTB ¢ 0JJHOM nepemeHHol. KBajparHeie HepaBeHcTBa. MeTon unTepBasos. ['paduueckuii meto.

ITpakTuueckas pabora Ne 8. UppanmoHalibHbIe HEpaBEHCTBA.

[IpakTuueckas pabora Ne 9. HepaBeHCcTBa ¢ HEM3BECTHBIM MOJ] 3HAKOM MOJYJISI.

CamocrosiTesqibHasi padoTa 00y4al0IMXCs

N3yuenne TeopeTnueckoro Mareprasia o TeMe HEpaBeHCTBA M0 KOHCTIEKTaM JICKIIUH.

2.3.

Jlorapudmuyeckue u NoKa3arejJbHbI¢ YDABHCHHS M HEPABEHCTBA.

24

Coaepxanune yueOHoro marepuaJia. Jlexkuum, ypoxkun

10

=a o o o o
[TokazarenbHble (QYHKIIMH y , UX CBOMCTBa, rpaduxu. OyHkuus, odpaTHas naHHOW. CBoiicTBa oOpaTHOMU

=log, X y y
¢ynkuuu. Jlorapudpmuyeckue GyHKIMH y Ya , MX cBoiicTBa, rpaduku. Jlorapupm. CBoiicTBa jgorapugmos.
JlorapudmupoBaHue, MoTeHIMpoBaHKe. JlecsTuaHbIe TorapuMBL.

IlokazaTenbHbIC YpaBHCHMUL.

Jlorapudmuueckre ypaBHEHUS.

IlokazaTenbHbIC HCPAaBCHCTBA.

JlorapudmMuueckrie HepaBeHCTBA.

NININDN

IIpakTH4yecKue 3aHATHS U JIA00OPATOPHBIE padoThl

ITpaktruyeckas padora Ne 10. [TokazaTenbHble ypaBHEHHUS.

N

IIpaktuueckas pabora Ne 11. Jlorapupmuyeckue ypaBHEHHUsI.

N




ITpakTrueckas padota Ne 12. [Toka3arenbHble HEpaBEHCTRBA. 2
[Tpaktuueckas pabora Ne 13. JlorapupmMuyeckue HepaBeHCTBA. 2
CamocrosiTesibHas padoTa 00y4alIuXxcs
W3yuenne TeoOpeTHUECKOTO MaTepualia o TeMe oKa3aTeabHbIe U Jorapu(pMUUECKue ypaBHEHHUS U HEPABEHCTBA 110 2
KOHCIEKTaM JICKIIHH.
Pemenue camocTosTenbHOI paboTHI IO TeME MOKa3aTeNIbHbIE U JIorapu(MUUECKUE YPaBHEHUS 4
3. Pewienue cucmem ypagneHuil u HepaseHcmae 26 OKl1
3.1. | Pemienue cucTeM JIMHEHHBIX U HeJIMHEHHBIX YPABHeHHIA 10 -
Coaepxanue yueOHoro marepuaJia. Jlekuum, ypoku OK.
Pemienue cucrem JIMHENHBIX YpPaBHEHUN 2 9
Pemrenne cucreM HETMHEHHBIX YPAaBHEHUN 2
IIpakTryeckue 3aHATHS U J1a00PATOPHBIE PA0OTHI
[IpakTuueckas pabora Ne 14. Pemenue cucreM ypaBHeHuid. McciienoBanue cucteM JIMHEHHBIX ypaBHEHUH. Pemienne 2
CHUCTEM HEJIMHEHWHBIX YPABHECHUM.
ITpakTuueckas pabora No 15. Penienne TeKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM ypaBHEHUM. 2
CamocTosTenbHas pabota o0yJyaroumxcs
[ToaroroBka K MpakKTUYECKUM 3aHATUSIM 2
3.2. | Pemienne cuCTeM MOKa3aTeJIbLHBIX M JIOTAPH(PMHYECKHX YPABHEHHUI 10
Coaepxanune yueOHoro marepuajia. Jlekuum, ypoku
Pemenue cucrem nokasaTesbHbIX YpaBHEHUH. 2
Pemienue cuctem JorapuMUUECKUX ypaBHEHUI. 2
IIpakTHYecKkue 3aHATHA U J1a00paTOPHbIE padoThI
[TpakTrueckas padota Ne 16. Pemenne cucrem noka3ateiabHbIX ypaBHEHHI 2
ITpakTruyeckas pabora Ne 17. Pemenue cucrem jorapuMUUECKuX ypaBHEHUH 2
CamocrosiTesqibHasi paboTa 00y4alomuXxcst
[loaroroBka K NpakTUYECKUM 3aHATUAM 2
3.3. | Pemmienne cucreM ypaBHeHMii ¢ HEM3BECTHBIMH MO/l 3HAKOM MOJYJIsI 6
Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoxku
Pemenue cucrteM ypaBHEHUI C HEU3BECTHBIMU T10]] 3HAKOM MOJTYJISI. 2
[IpakTuueckue 3aHsATHs U Ja00paTOpHBIE pabOTHI
ITpakTruyeckas padora Ne 18. Penenue cucteM ypaBHEHHH ¢ HEM3BECTHBIMU O] 3HAKOM MOJTYJISI 2
CamocTosTenbHas pabota o0ydyaronmxcs
IloaroroBka K NpakTUYECKUM 3aHATUAM 2

10



4 DYHKIHN U TPaduKH 6
Copep:xaHue yueOHOro MaTepuania. JleKuuu, ypoku 2
[IpsimoyrosibHas cucteMa KOOpAMHAT Ha IutockocTd. dyHKuusA, criocoOsl 3afanus GyHkiuu. O61acTe onpeneieHus,

MHOXECTBO 3HaueHui ¢yHkuuu. I'padux uncnoBoil pyHkmuu. MonoToHHOCTh (pyHKIMH. [lepruoandHOCTH, YeT-

HOCTb, HEYETHOCTh. DYHKIMU y=ax+b,y=ax’ +bx+c,y=x>, y=\/§ , Y= Ix y = E, ux

CBOWCTBA U TpauKu.

IIpakTHyecKue 3aHATHA H JIA00PaTOPHbIE PadOThI 2
[IpakTuyeckas padora Ne 19. O6sacTb onpeneneHus, MHOKECTBO 3HaueHU QyHkimu. I'paduk yncnoBoi GyHKIMH.
MonotoHHOCTh  (GyHKIMH. [lepromM4HOCTB, YETHOCTHb, HE4YeTHOCTh. [locTpoeHne rTpadukoB GyHKIUI
y=ax+b,y=ax®+bx+c,y=x>,y=x, y=%x , y=§

CamocTrosiTesibHas paboTa 00y4aOIIMXCS 10
ITonroToBka K MpakTUYECKUM paboTam

IToaroToBka K IpOMEXYTOYHOM aTTecTally, KOTopas NpoBoauTcs B popme 1udhepeHIMPOBaHHOIO 3a4eTa.

S. JAudpepeHunpoBaHHbIi 3a4eT.

6. Pasoen. Tpuzonomempus. 36

6.1. | Tpuronomerpuyeckne pyHKIuu 10
Conep:xxanue yueOHOro Marepuaja. Jleknuu, ypoku 4
I'panycHble U paguaHHble u3MepeHHs yrioB. IlojoxuTenbHble M OTpULATENbHBIE YIJbl. YTIbl, Goibiue 360°.
Omnpenenenne TPUTOHOMETPUIECKUX (PYHKIUI MPOU3BOIBHOTO Yrila. 3aBUCHMOCTb MEXIy TPUTOHOMETPHUECKUMH
(GYHKIMAMU OJTHOTO apryMmeHTa. TpuroHomerpuueckuil kpyr. HTepBanbl 3HaKOMOCTOSHCTBA U MHTEPBAJIbl MOHO-

TOHHOCTH TPUTOHOMETPHUYECKNX (PYHKIMI. Brrancienne 3HaYeHUN TPUTOHOMETPUIECKHUX (DYHKIIMHA HEKOTOPBIX YT-

70B. PerieHne nmpsiMOyrojbHBIX TPEYroJbHUKOB. YETHOCTh M HEUETHOCTb, NEPUOJUYHOCT TPUTOHOMETPUUECKUX

dbynkumii. MccnenoBanue tpuronomerpuuecknx Gyukmuii. [locrpoenne rpaduxos.

®opMyIbl KOCHHYCA, CHHYCA, TAaHI€HCA CYMMBI U Pa3HOCTH JIBYX apryMEHTOB. BbIpakeHue TpUTOHOMETPUUYECKHUX

GbyHKIWH ABOWHOTO apryMeHTa W TOJOBUHHOTO apryMeHTa 4depe3 (YHKIIMH OCHOBHOTO apryMeHTa. DOpMyITbl 1Mo-

HIDKEHUS CTENEHH. BrlpaskeHre TPUrOHOMETpUUYECKHX (YHKLUI uepe3 TaHreHC MOJIOBUHHOTO apryMmeHTa. @opmy-

JBI TIOHWKCHUS CTETICHH. BBIpaykeHHe TPUTOHOMETPHUYECKUX (DYHKIMIA dYepe3 TaHTEHC MOJOBMHHOTO apryMEHTa.

®opmyinbl npeoOpa3zoBaHus mpousBeaeHUi Sin o Sin B, oS acos B3, Sin acos B B cymmy. [IpeodpazoBanue cymm

sino. £ sinf , cosa. £ COSP B mpou3BeJICHUE.

IIpakTH4yecKue 3aHATHS U JJA00pATOPHbIE padoThl 4
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[IpakTuueckas padora Ne 20. 3aBUCHMOCTb MEKy TPUTOHOMETPUUYECKUMH (PYHKIMSIMH OJHOTO aprymMeHTa. Brruuc-
JICHWE 3HAYEHUI TPUTOHOMETPHUYECKUX (DYHKIMN HEKOTOPBIX YrioB. [locTpoeHue rpadMKkoB TPUTOHOMETPHUECKUX

hyHKIHIA.

ITpaktuueckas pabora Ne 21. [IpuMeHeHne TPUTOHOMETPUIECKIX (DOPMYIL.

CamocTosTenbHas pabota o0ydaronmxcs

V3yueHne TeopeTuyeckoro Mareprasia o TeMe TPUrOHOMETpHIeCKre POPMYIIBI IO KOHCTIEKTAaM JICKITHH.

6.2.

DopMyJibl IPUBEIEHUS.

Coaepxanue yueOHOro marepuaJia. Jlexkuum, ypoku

®opmyiel mpuBeneHns. ToxIeCTBEHHBIE TPeoOpa30BaHUsl TPUTOHOMETPUIECKUX BBIPAKCHUH.

IIpakTryeckue 3aHATHS U J1a00pPATOPHBIE PAa0OTHI

[IpakTrueckas padora Ne 22. @opmysbl mpuBeAeHUs. TOXKIECTBEHHbBIE MPE0Opa30BaHUsI TPUTOHOMETPUUYECKUX BhI-
paKeHHUiA.

CamocrosiTesibHas padoTa 00y4alommxcst

IToaroroBka K IMPAKTHUYCCKUM 3aHATUAM

6.3.

OOpaTHble TPMTOHOMeTPHYeCKHe (PYHKINH.

Conep:xxanue yueOHOro Marepuaja. Jleknuu, ypoku

O6patHbie Tpuronomerpuyeckue GyHkiuu. Mx cBoiicta u rpaguku.

IIpakTHYecKkue 3aHATHA U J1a00paTOPHbIE padoThI

ITpakTryeckas padora Ne 23. O6paTHble TpUroHomerpuueckue pynkiuu. Mx cBoiictBa u rpaduku.

CamocrosiTesibHAas paboTa 00y4alommXxcs

I/ISY‘ICHI/IG TCOPCTUYICCKOTO MaTCpHraJia 1o TEMEC 06paTHBIe TPUTOHOMCTPHUYICCKHUC q)YHKI_[I/II/I 110 KOHCIIEKTaM JISKIIHMH.

6.4.

Pemenue TPUTOHOMETPUICCKHUX ypaBl—[eHl/lﬁ U HEPABECHCTB

12

Conep:xkaHue yueOHOro marepuaia. Jlekuuu, ypoku.

TpuronomeTpruyeckue ypaBHEHHUS.

TpuronomeTpuuecKkre HEpaBeHCTBA.

IIpakTHYecKkue 3aHATHA U J1a0opaTOpHbIe padoThI.

[IpakTnueckas pabora Ne 24. PenieHre TpUroHOMETPUYECKUX YPaBHEHUH.

ITpakTuyeckas pabora Ne 25. PenieHne TpUrOHOMETPHUECKUX HEPABEHCTB.

CamocrosiTesqibHasi padoTa 00y4aloIMXxcst

N3yuenne TeopeTnueckoro Mareprasia no TeMe TPUTOHOMETPUIECKHE HEPaBEHCTBA 10 KOHCIIEKTaM JICKITHH.

Pemenne caMmoCcTOsSTENBLHOM pa6OTLI 110 TEMC TPUTOHOMCETPUUCCKHUC YPABHCHUS

OK1

OK.

Bexmoput

14

BekTopa u 1eiicTBUS ¢ HUMH.

OK1
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Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoxku

IlonsTue BCKTOpaA. AOco0THAs BEJIUYHHA U HaIpaBJICHUC BCKTOPA. PaBencTBO BCKTOPOB. CnoXeHHE U BBIUMTAHHUC
BCKTOPOB. VYMHOXEHHE BCKTOpA HA YHCJIO. KOJ'IJ'II/IHeapHHC 1 KOMILIaHapHBIC BEKTOpPA.

IIpakTHYecKkue 3aHATHA U 1a00paTOPHbIE padoThI

[TpakTrueckas padorta Ne 26. Bexktopa u 1eHCTBHS C HUMHU.

CamocrosrenbHas paboTa 00yJarommxcs

I/I3yquHe TECOPETHYCCKOI'O MaTEpHralia 1o TEMC BEKTOpPa 1 HeﬁCTBHH C HUMH I10 KOHCIICKTaM J'IeKI.IPIﬁ.

OK.

7.2. | CkaasipHoe nMpou3BeeHne BEKTOPOB 8
Conep:xxanue yueOHOro Marepuaja. Jleknuu, ypoku
KoopaunaTsl TOUKH M KOOpAMHATHEI BeKTOpa. CKaIsIpHOE IPOU3BEACHUE BEKTOPOB.
IIpakTHYecKkue 3aHATHA U J1a00paTOPHbIE pad0ThI
IIpakTuyeckas padota Ne 27. CxansgpHoe IpOU3BEIEHUE BEKTOPOB. Y CIIOBUS MApaJIeIbHOCTH U MEPIEHAUKYISPHO-
CTH BEKTOpOB. [IpriiokeHust cKaJIispHOTO MIPOU3BEIEHUS BEKTOPOB.
CamocrosiTesqibHAs padoTa 00y4al0mmMxcs
M3y4yeHne TeoOpeTUUECKOro MaTepraa 1o TeMe BEKTOPHOE ITPOU3BEICHNE BEKTOPOB 110 KOHCIIEKTAM JIEKIIHU.
W3ydyeHue TeopeTHuecKoro MaTepuraia 1o TeMe CMEIIaHHOE IPOU3BEIEHNE BEKTOPOB IO KOHCIEKTAM JIEKIIHH.
8. Cmepeomempus 24
8.1. | [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 6 OK1
Coaepxanune yyeOHoro marepuaJia. Jlexkuum, ypoxkun -
OcHOBHbIE MOHATHUS, aKCUOMBI CTEpeOMeTpuu. TeopeMa o Tpex neprneHauKkynspax. JAByrpanssie yribl. JInHeHbIH OK.
yroJl ABYTpaHHOro yrina. [Tpu3Hak nepneHuKyJIspHOCTH ABYX INIOCKOCTEH. 9
IIpakTHYecKkue 3aHATHA U 1a00paTOPHbIE padoThI
[Tpaktrueckas padora Ne 28. OcHOBHBIC TOHATHS, aKCUOMBI cTepeomeTpun. [1nockoctu. [lapannensubie U nepece-
Karomuecs iockocTy. IIpusHak mapamienbHOCTH NPSAMON M IUIOCKOCTH. [Ipu3Hak napauieIbHOCTH IUIOCKOCTEH.
Yroam Mexay npsAMOHR M IUIOCKOCTHIO. [IpH3Hak meprneHaIuKyIsspHOCTH NMPSMOM M IUIOCKOCTH. TeopeMa o Tpex mep-
neHAuKyaspax. JIByrpanHbele yrubl. JIuHenHbll yrosn aByrpaHHoro yria. llpusHak nepneHIuKyJIsspHOCTH IBYX
IIJIOCKOCTEM.
CamocrosiTesqibHasi padoTa 00y4al0IMXcst
W3ydyeHne TeopeTueckoro MaTepuraia 1o TeMe npsiMble U IIOCKOCTH B MPOCTPAHCTBE 110 KOHCIIEKTaM JICKIUH.
8.2. | MHOrOrpaHHHKH 10

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoxku

Muororpanauku. Mx Bepunssl, pedpa, rpanu, nuaronanu. [Ipusma, napamienenunen, Kyo.

Muororpanauku. [Tupamuga. CumMerpus B KyOe, mapajuienenumnese, npusme 1 nupamuae. CeueHus Ky0a, IpU3MBI

13



" [IUpaMU/JIbl. HpaBI/IHBHHe MHOT'OI'DaHHUKMH.

IIpakTHYecKkue 3aHATHA U 1a00paTOPHbIE padoThI

[Ipaktrueckas padora Ne 29. [Ipusma npsimas u HakioHHas. [IpaBuiabHas npu3zma. GopMyITbl TUIOMIAIN TTOBEPXHO-
cti 1 oobema npusMmbl. [lapamnenenumnesn, ky6. @opMyisl mIOMIAIM MOBEPXHOCTH U 0OBbeMa Mapajiesenunena u
ky0a. O0beM mapajuienenumnena u Kyoa.

[Ipaktuyeckas padora Ne 30. [Tupamuna. [IpaBunbHas nupamuaa. YcedenHnas nupamuna. GopmMyssl omaam mno-
BEpPXHOCTH, 00beMa nupamuabl. CummeTpus B KyoOe, napasuienenunesne, npusMe u nupamuzae. Ceuenus Kyba, npus-
MBI ¥ tupaMubl. 1IpaBuiibHble MHOTOTPDAaHHUKH.

CamocrosiTesibHasi padoTa 00y4alIuXxcs

H3ydeHune TeopeTHyecKoro Marepuana 1o TeMe MHOIOTPAaHHHUKH 110 KOHCIIEKTaM JICKLIUI

8.3. | Tesia M MOBEPXHOCTH BpalleHUsl 8
Copep:xanue yueOHOro MarepuaJia. Jlekuuu, ypoku
@urypsl BpalieHus: [IMHAP, KoHYc. DopMyIibl IoH[a 1M NOBEPXHOCTU M 00beMa WIMHJIpa U KOHYCA.
@urypsl BpaieHus: cepa, map. [Inockocts, kacatenpHas k chepe. Popmyna oobema mapa. Popmyna MmIoOMAIHN
cdepsl.
IIpakTryeckue 3aHATHS U J1a00pPaATOPHBIE PAa0OTHI
[Ipaktryeckas padota Ne 31. @urypsl BpaleHus: TUIHHADP, KOHYC. DOPMYIbI TUIOMAANA TOBEPXHOCTH B 00beMa
WIMHApa U KoHyca. durypsl Bpamenus: chepa, map. Ilnockocts, kacatenbHas k chepe. Popmyna od0bema mapa.
dopmyna mromnaau chepsl.
CamocrosiTesqibHasi padoTa 00y4al0IMXCst
IToaroToBKa K MpakTUYECKUM paboTam
9. Ilocnedosamenvrnocmu u npozpeccuu 18 OK1
9.1. | YucaoBble NoCIe10BaATEILHOCTH 6 -
Coaepxanue yueOHoro marepuaJia. Jlekuum, ypoxku OK.
Yucnossle nocienoBareabHoCTH. [Ipeaen yncioBoil nociaenoBaTebHOCTH. TeopeMa o mpenenax nocie10BaTeIbHO- 9
CTH.
IIpakTHyeckue 3aHATHA U J1a0opaTOpHbIe padoThI
[IpakTuyeckas padora Ne 32. UucnoBsle nocieaoBarenbHocTH. [Ipeaen uncnoBoii nocnenoBaTeabHOCTH. Teopema o
npeJiesax nociae0BaTeIbHOCTH.
CamocrosiTesqibHasi padoTa 00y4al0IMXCst
IloarotroBka K npakTH4ecKuM paboTam
9.2. | Apujdmernyeckue mporpeccuu 6

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoxku
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Apudmernueckue nporpeccuu. DopMyIibl N-ro 4ieHa U CyMMbI N- NEPBBIX YJICHOB.

IIpakTHYecKkue 3aHATHA U 1a00paTOPHbIE padoThI

[IpakTuueckas pabora Ne 33. Apudmernueckue nporpeccun. Qopmyisl N-TO YJIeHA U CYMMBI N- IEPBBIX YICHOB.

CamocrosrenbHas paboTa 00yJarommxcs

HOI[FOTOBKa K IIPaKTHYCCKOMY 3aHATHUIO 110 TEMC apI/I(l)MeTI/I‘IeCKI/IC IIpOrpeCcCun

9.3.

FCOMeTpI/I‘lECRI/Ie nmporpeccum

Coaepxanue yyeOHoro marepuaJia. Jlexkuum, ypoku

I'eomerpuueckue nporpeccud. @opMynbl N-ro 4jaeHa U CyMMBI N- MEPBBIX YJIEHOB. beckoHEYHO yObIBaromias reo-
MeTpuueckas nporpeccusi. O0paiieHne 6€CKOHEYHON JECITUYHOM TpoOH B OOBIKHOBEHHYIO.

IIpakTryeckue 3aHATHS U J1a00pPaATOPHBIE PA0OTHI

[IpakTuueckas padora Ne 34. ['eomerpuueckue nporpeccur. @opmynsl N-TO WieHa U CyMMBI N- MEPBBIX YICHOB.
beckoneuHo yObIBarolias reoMerpuyeckas mporpeccus; oopaiieHue 60eCKOHEYHOM AeCATUUHONW poOH B OOBIKHO-

BEHHYIO.

CamocrosiTesqibHAs padoTa 00y4al0ImMXxcs

HOILFOTOBKa K NPAKTHUICCKOMY 3aHATUIO 11O TEMC I'COMCTPHUICCKUC ITPOTrPpCCCUU

10.

Henpepuvienocms u npeden pynkyuu 6 mouxe

10

Copep:xxanue yueOHOro MarepuaJia. Jlekuuu, ypoku

[Ipenen ¢ynkmuu B Touke. OmnpeneneHue mpeaena U HEMPEPHIBHOCTh PyHKIMU. Touku paspeiBa. OmnpeneneHue
0ECKOHEYHO OONBIINX U OECKOHEYHO MAIbIX.

PackpbITre HEOIIpeIeIEHHOCTEH 101 3HAKOM ITpejeria

IIpakTHYecKkue 3aHATHA U J1a00paTOPHbIE padoThI

[Tpaktuyeckas padora Ne 35. Ilpenen pynkmum B Touke. OmpeneneHue npenena U HeMpepbIBHOCTh QYHKINHU. BbI-
YHCIICHUE NPeJIesIOB (PYHKIMU B TOUKE.

[Tpaktryeckas pabora Ne 36. PackpeITre HeonpeneeHHOCTe! o 3HAKOM Ipesernia

CamocTosiTenbHast pabota o0yJaroumxcs

I/I3y‘-ICHI/IC TCOPCTUUCCKOTO MaTCpHraJia 10 TCMEC 110 KOHCIICKTaAM JIEKITUM

OKl1

OK.

11.

Jugpgpepenyuanvnoe ucuucnenue pynkyuu 000l euiecmeennoil NEPEMEeHHOll U RPUI0IHCEHUA Ouddepenyu-
A1bHO20 UCUUCTIEHUSA

24

111

ITpousBognas pynkuun. Ee reomeTpuyecKuii 1 MeXaHM4eCKH CMbICII.

Coaepxanune yueOHoro marepuaJia. Jlekuum, ypokun

[IpousBonnas ¢pynkuuu. Ee reomerpudeckuii 1 Mmexanudeckuii cmpici. Tabnuiia mpou3BOAHBIX U MPaBUIa HAXOXK-
JE€HUs TPOU3BOJHBIX.

IIpakTH4ecKkue 3aHATHA U 1a00paTOpPHbIE padoThI

OK1

OK.
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[Ipaktrueckas padora Ne 37. IlpomsBoanas ¢yHkiuu. Ee reomeTpuueckuii 1 MexaHWYeCKHid CMbICI. Tabmuia
npou3BoaHbIX. [IpaBuna nuddepeHmpoBanus.

CamocrosiTesibHas padoTa 00y4alIuXxcs

W3ydenne yueOHOr0/T€OPETUYECKOro MaTepralia o TeMe M0 KOHCIIEKTaM JICKIIHA

11.2.

IIpousBognas caoxuoil pynkuuu. [llpousBoanast ooparnoii pynkumuu. Jlorapugmudeckoe nudpepenunpona-
Hue. [IpousBoaHbIe BHICHIMX MOPS/IKOB.

12

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoku

ITpousBosnas cnoxxHo ¢pyHkuuu. [IponsBoanas odparHoi ¢pyHkumu. [Ipon3BoJHBIE BRICIINX MOPSIKOB.

Juddepernnan GyHKIUN U €T0 TEOMETPUUECKUN CMBICH, CBSI3b C IPOM3BONHON. JuddepenHnuan cymMMbl, TPOuU3-
BEJICHUS M YaCTHOr0. Y paBHEHHE KacaTeNbHON U HOpMaJIU

IIpakTHyecKkue 3aHATHA U 1a00paTOPHbIE padOThI

ITpaktuueckas pabora Ne 38. IIpousBoanas cioxHOM QyHKIUU.

[Tpaktryeckas pabora Ne 39. [IponsBoanas oOparHoi ¢pyHKuuu. [Ipon3BogHbBIE BEICIINX NOPSIKOB.

N

ITpakTuueckas pabora Ne 40. YpaBHeHue KacaTeIbHON H HOPMAJIH.

CamocTosiTenbHas pabota o0yJyaroumxcs

HOI[FOTOBKa K IPAKTUYCCKUM 3aHATHAM

11.3.

YcaoBust MOHOTOHHOCTH (yHKuMH. JKcrpemMyMm ¢ynkoun. HeoOxogumoe ycioBue 3kcrpemyma (Teopema
®epma). locTaTouHbie YCI0BUS IKCTPEMyMa.

Coaepxanune yueOHoro marepuaJia. Jlexkuum, ypoxku

VYcnoBusi MOHOTOHHOCTH (yHKIHH. DKcTpeMyM (yHkuu. HeoOxonumoe ycioBue skctpemyMa (Teopema depma).
JlocTaTouHBIEC YCIOBHS DKCTPEMYyMa.

IIpakTHYecKkue 3aHATHA U J1a00paTOPHbIE padoThI

IIpakTuyeckas padora Ne 41. Dxcrpemym pynkiuu. Heobxoaumoe ycnoBue sxctpemyMma (teopema depma). locra-
TOYHBIE YCIIOBHSI SKCTpeMyMa. HaxoxkieHre HanOoJbIIero 1 HauMEHbBIIero 3HaYeHUs (PyHKIUU HA 3aMKHYTOM HH-
TepBaJe.

CamocTosiTenbHas pabota o0ydyaroumxcs

BrinonHeHnue caMocTosITeNbHOM paboThI IO TEME HKCTpEMYM (QYHKIIMU U HAXOXJACHHE HanOOJbIIero 1 HauMeHblIIe-
ro 3Ha4YeHUs! PYHKIIMU HAa 3aMKHYTOM HHTEpBaJIe.

12

I/Iumezpaﬂbuoe ucuucjiienue

18

12.1.

OnpenesieHne HeonpeaeJeHHOT0 HHTErPaJia M ero cBoiicTBa. MeToibl HHTETPHPOBAaHUSI.

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoku

Omnpenenenne HEONPEAEIEHHOTO HHTETPala U €r0 CBOWCTBA. | ' €OMETpHYECKUI CMBICII HEONIPEAEIEHHOT0 MHTErpasa.
HenocpeacTBeHHOE MHTErpUPOBAHUE 10 TAOJIUIIE MHTErPaIoB. 3aMeHa IEPEMEHHOMH 1101 3HAKOM HEOIIPEIEIIEHHOTO

OK1

OK.
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HHTCI'pajia

IIpakTHYeckue 3aHATHA U 1a00paTOpPHbIE padoThI

[IpakTuueckas padbora Ne 42. HenocpeacTBEHHOE HHTEIPUPOBAHUE IO TAOIUIE HHTETPAJIOB.

[TpakTrueckas padota Ne 43. 3aMmeHa mepeMeHHOM B HEOTIPEISJICHHOM HHTETpae.

CamocrosiTesibHasi paboTa 00y4arIuXcs

I/IsyquHe TEOPETUYECCKOI'O MaT€purajia 1o TEME 110 KOHCIICKTaM J'IeKHPIfI

12.2.

OmnpeenieHne onpe/IeJICHHOro HHTerpala.

10

Copepxanue yuyeOHoro marepuana. Jlekuuu, ypoku

Omnpenenenue onpeaeieHHOro HHTerpaia. 3aaayuu, MpUBOSAIINE K IOHATHUIO ONPEIEICHHOr0 HHTerpaina. @opmyna
Hrerorona—JleiiOnmia. 3ameHa nepeMeHHO B OnpeieIcHHOM UHTerpale.

Brrauciienne miomanei niockux Guryp

[TpakTuueckue 3aHsATHs U 1a00paTOpHBIE PaOOTHI

[Tpaktuueckas pabora Ne 44. dopmyna Hetorona—JleiiOnuia.

[TpakTuueckas pabora Ne 45. Briunciienue niomanen miockux Guryp.

CaMocTrosTenbHas pa60Ta O6y‘IaIOIJ_[I/IXC$I

HOHFOTOBK& K IPAKTUYCCKHUM 3aHATHAM

13.

Ananumuueckan ceomempus Ha Ni1OCKoOCmu.

10

Conep:xanue yueOHOro Mmarepuajia. Jleknuu, ypoku

AHanmuTH4ecKas TeOMETPHS Ha IJIOCKOCTH. BHUIbI ypaBHEHUI IPSIMON. Y CIIOBHSI MAPAJLIEIbHOCTH U IEPIICHIUKYIISAP-
HOCTH NPSIMBIX HA IIJIOCKOCTHU. IIpsIMOYTOIbHBIE U NTOJIAPHBIE KOOPAUHATEI.

YpaBHEHUE OKPYKHOCTH. PacCcTostHuE MEX Ty IByMsI TOUKaAMHU.

IIpakTH4ecKkue 3aHATHA U J1a00paTOpPHbIE padoThI

[TpakTryeckas pabora Ne 46. Bunel ypaBHEHUI IPSIMOiA. Y CTIOBUS TTAPAJUIETBHOCTH W IEPIICHIUKYISIPHOCTH TTPSIMBIX
Ha IJIOCKOCTH.

[IpakTuueckas padota Ne 47. IIpsiMoyrosbHbIE U OJISIPHBIE KOOPAWHATHL. Y paBHEHHE OKpYKHOCTH. PaccTosiHue
MEXIY JBYMs TOUKAMH.

CamocrosiTesqibHas padoTa 00y4aommXxcs

Brinonnenue HHAWBUAYAJIBHOI'O 3aJaHUs 110 TCME IIpsAMas Ha IJIOCKOCTHU.

OKl1

OK.
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14

dnemenmel meopuu eepo;lmuocmeﬁ U Mamemamuyeckou CmamucmuKku

24

14.1.

OCHOBBI TEOpUHU BEPOSTHOCTEN

12

Conep:kanue yueOHOro marepuaJa. Jlekuum, ypoxku

DneMeHTbl KOMOMHATOPUKH.

Anrebpa coobiTuii. Knnaccuueckoe ornpezenenne BepoaTHOCTH. Teopema ciiokeHus (00muid ciaydai u ciaydan
HECOBMECTHBIX cOOBITHIT). Teopema yMHO)eHUS (00U CITyqaid U Ciiydall He3aBUCUMBIX COOBITHIA). Y CIIOBHBIC BE-
POSITHOCTH.

IIpakTHYecKkue 3aHATHA U 1a00paTOPHbIE padoThI

[TpakTuueckas pabora Ne 48. DmemeHTHl KOMOMHaTopukw. Kiaccmueckoe ompeleieHHe BEepOSTHOCTH. Teopema
ciokeHust (001U cirydail U ciiydail HeCOBMECTHBIX cOOBITUI). Teopema ymHOKeHus (0OIHii ciiydail u cimydail He-
3aBUCHMBIX COOBITHIT). Y CIIOBHBIE BEPOSATHOCTH.

[Ipaktuyeckas padora Ne 49. Onpenenenue ciaydaiiHoil BeTMUMHbI. [IMCKpeTHbIE cay4aiHble BeIMYMHbI. 3aKOH pac-
IIPEACIICHNs] TUCKPETHON CIIy4yalHON BenM4nHbl. OYHKIUS pacipeleseHus U ee CBOMCTBA. UNCI0BbIE XapaKTepH-
CTHKHU JUCKPETHBIX CIIy4alHbBIX BEJIUYHUH U UX CBOMCTBA.

CamocrosiTesibHas padoTa 00y4aommxcst

HSy‘leHI/IC y‘Ie6HOFO/TeOpeTI/I‘IeCKOFO MaTcpuraja 1o TCMC 110 KOHCIICKTaM JICKIUH

14.2.

OCHOBBI MATEMATHYECKOH CTATUCTUKH

12

Coaepxanune yueOHoro marepuaJia. Jlexkuum, ypoxku

I'enepanbHas u BbIOOpOYHAsi COBOKYNMHOCTU. Bapuanumonnsiil pan. Iloauron u rucrorpamma. CratucTudeckue me-
TOJIbl 00Pa0OTKH IKCIIEPUMEHTANIbHBIX IAHHBIX.

CpeL[Hee BBI60pO‘IHOe, AUCHICPCHUA U CpCAHEC KBAAPATHUYHOC OTKIIOHCHUC  IIPpU3HAKA BapUAIMOHHOIO psla.
IloHsITHE COCTOSATEILHOCTH U HECMCIICHHOCTH OILICHOK.

IIpakTHYecKkue 3aHATHA U J1a00paTOpPHbIE padoThI

[Tpaktryeckas padora Ne 50. Cratuctuueckre METObl 00padOTKH IKCIIEPUMEHTAIBHBIX TAaHHBIX. BaprarmoHHbIi
psa. Ioauron u rucrorpamma. CpeziHee BBIOOPOYHOE, AMCIEPCUS U CpelHEe KBaJIPaTUUYHOE OTKIOHEHHE
IIPU3HAKA BapHaIMOHHOrO psaa. Mona. Menuana.

CamocrosiTesibHas padoTa 00y4aOIIMXCs

14

BrImonaenne caMoCTOSITEILHOM pa6OTI)I 10 TEME MaT€MaTU4dYCCKasd CTaTUCTHUKA.

OK1

OK.

IloaroToBka k HpOMC)KyTO‘-IHOfI aTTeCTallu, KOTOpad IMpoBOJHUTCS B (I)OpMC OK3aMfC€Ha.

18



3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JTUCITATIIINHBI

3.1. Jlnsa peanu3anuu HpOrpaMMmbl yY4eOHOW JMCHUIUIMHBI — JOJDKHBI OBITH IPEIYyCMOTPEHBI
CIIEAYIOIINE CIIeUANIbHBIE TTOMEIIEeHHs: yueOHbIi KabuHeT, pabouee MeCTO mpemnojaBarens, padbodne
MECTa 110 KOJIMYECTBY O0YUYAFOLIMXCsl M KOMIIBFOTEPHBIH KITacc JJIsl IPOBEICHHS TECTUPOBAHHSI.

3.2. UndopmanmnonHoe odecrieyeHne peaau3anum mNporpamMmmbl

Jns peanuzanuu mporpamMMmbl OnOIMOTeYHBIH (POHA 00pa3oBaTENbHONW OpraHM3alMU JIOJIKEH
UMETh IIeYaTHbIE W/MIM JJIEKTPOHHBIE OOpa3oBaTeNbHBIE M WHPOPMAIMOHHBIE  PECYPCHI,
PEKOMEHIyeMBbIX JJIsl UCIIOJIb30BaHUs B 00pa30BaTEIbHOM IIpoLecce

IMeuaTHble U3KaHUSA
OcHoBHas JInTeparypa

1. Boromomnos, H. B. Tlpaktuueckue 3anstust mo Matematuke B 2 4. Yacte 1 : yueGHOe mocoOue
s cpeqHero npodeccuonanpHoro oopazosanus / H. B. boromonos. — 11-e u3z., mepepab. u
nomn. — Mocksa : MzgarensctBo FOpaiit, 2021. — 326 c. — (IIpodeccuonansuoe obpa3oBa-
uue). — ISBN 978-5-534-08799-4. — Texkcr : anexrponnsiii // DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/470650.

2. boromonos, H. B. Ilpaktuyeckue 3aHatusi mo Mmarematuke B 2 4. Yactp 2 : yueOHOe mocodue
JUIsL cpeHero npodeccuoHanbHoro odpazosanus / H. B. boromonos. — 11-¢ u3a., nmepepab. u
nor. — Mocksa : M3garensctBo FOpaiit, 2021. — 251 ¢. — (IIpodeccronaiiboe odpa3oBa-
Hue). — ISBN 978-5-534-08803-8. — Texkcr : anexktponnsiii // ObC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470651.

JlomoJIHuTeIbHAS JIUTepaTypa

3. bappun, 1. 1. Maremaruka A TEXHHYECKUX KOJJIEIKEH M TEXHUKYMOB : YUEOHHMK U MPaKTH-
KyM Ui cpemHero mnpodeccrnoHansHoro obpasoBanusi/ U. W. baBpun. — 2-e w3n., uchp. u
non. — Mocksa : U3narensctBo HOpaiir, 2021. — 397 c. — (IlpodeccuonansHoe oOpa3oBa-
uue). — ISBN 978-5-534-08026-1. — Texkcr : anmexrponnsiii // DbC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/470393.

4. Tucun, B. b. Maremaruxka. [IpakTukyM : ydaeOHOE 1OcoOHe Ui CpEeIHEr0 MPOPECCUOHANBHOIO
obpazoBanusi / B. b. I'mcun, H. IIl. Kpemep. — Mocksa : H3znarensctBo IOpaiit, 2020. —
202 c. — (Ilpodeccnonanproe obpazoBanme). — ISBN 978-5-9916-8846-8. — Tekcr : smek-
tponHsbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449059.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIHUILINHBI

PesyabTaThl 00yueHus

Kpurepun onenkn

®opMbI U METOABI
OIIEHKH

3HaHus:

3HaHHE OCHOBHBIX TEOPETHUECKHUX
CBEICHMIA, HEOOXOIUMBIX JJIsI U3y4e-
HUS 0OIICHAYYHBIX, OOIIEHHKEHEP-
HBIX, CTICIIUATBHBIX JUCIUIUIMH U TI0-
CJIETYIOIIETO MPUIIOKEHUS MaTeMa-
TUKH

3HaeT OCHOBHBIC TEOPETUUYCCKUE
CBEJICHWSI, HEOOXOIUMBIE IS U3Y-
YeHUs 00IIEHAYYHBIX, OOIICHHKE-
HEPHBIX, CIICIUATBHBIX JUCIUILTAH
Y TIOCJICIYIOIIETO MPUIIOKCHHS Ma-
TEMATUKHU

3HaHUE O POJIM MATEMATHKH U MECTE
MaTeMaTUKU B COBPEMEHHOM JKU3HU U
TEXHHKE, OOITHOCTH €€ ITOHSATHH, O
XapakTEepPHBIX YepTax MaTeMaTHye-
CKHX METOJIOB U3Y4YEHHUS MMPaKTUYe-
CKUX 3aJa4, MaTeMaTHISCKOM MOJIc-
JIMPOBAHUH

3HaeT 0 POJIM MaTEeMaTUKH U MECTE
MaTE€MaTHUKH B COBPEMEHHOM KU3HU
1 TEXHHKE, OOIIHOCTH €€ TIOHSATUH,
0 XapaKTepHBIX YepTax MaTeMaTH-
YEeCKUX METOJIOB U3yUEHUS IPAKTH-
YECKHUX 3aJ1a4, MaTeMaTUICCKOM
MOJCIIUPOBAHUU

3HaHHe OCHOBHBIX MOHATHI MaTeMa-
THYECKOTO aHaln3a, nuddepeHIu-
AJIbHOTO UCYUCIICHUSI.

Bnageer OCHOBHBIMH TOHSITHSIMH
MaTeMaTH4YeCcKoro aHanusa, nudde-
PEHITMATEHOTO HCYUCIICHUS.

TectupoBanue, KOH-
TPOJIbHBIE PAOOTHI,
OLICHKa BHEAYAUTOPHBIX
CaMOCTOSITENILHBIX pa-
00T; OlIeHKa UHIUBUIY-
aJlbHBIX 3aJaHUH,
nuddepeHIpOBaHHBIN
3a4yer, IK3aMeH

YMmenus:

YMEHUE JIOBECTHU PEIICHUE 3a]1a41 0
MIPAKTUIECKH MTPUEMIIEMOTO PE3YITh-
TaTa — yucia, rpaduka, TOYHOTO Ka-
YCCTBCHHOI'O BbIBOJA C HpI/IMeHeHI/IeM
aJIEKBaTHBIX BBIUMCIIUTEIbHBIX
CpEeJICTB, TaOJIHI], CIIPABOYHUKOB;

yMEEeT JOBECTH pelIeHUE 3aJa4M J10
IPAKTUYECKH MTPUEMIIEMOTO PE3YJlb-
TaTa

YMEHHUE CaMOCTOSITEIbHO pa3orpaTh-
Csl B MaTEMaTUYECKOM arlnapare,
IIPUMEHSIEMOM B JINTEPATYPE, CBA-
3aHHOM CO CIEIUAIbHOCTBIO CTYJICH-
Ta.

yYMEET CaMOCTOSITEIIbHO pa30upaTh-
Csl B MaTEMAaTUYECKOM arapare,
IIPUMEHSIEMOM B JINTEPATYPE, CBS-
3aHHOMU CO CHEIUAIBHOCTBIO CTY-
JIEHTA.

TectupoBanue, KOH-
TPOJIbHBIE PAOOTHI,
OIIEHKa BHEAYJAUTOPHBIX
CaMOCTOSTENIbHBIX pa-
00T; OlIEHKa UHIUBUIY-
ATLHBIX 3aJJaHUH,

b hepeHIMPOBaHHBIN
3a4eT, 9K3aMeH
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