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1. HACHOPT IIPOTPAMMBI YUEBHOH THCITUILTHHGI
MATEMATHKA

1.1 Ob6aacTh NpHMeHEeHAS NPOTPAMMBI

IIporpamMma y4yeOHOM NHCLHILINEEI IpefHAsHAYCHA U1 PEATH3allil [OCY AapCTBeHHEIX TpeGoBanuii K
MHHHMYMY COIEPKaHMI H YPOBHIO TIOATOTOBKH BEITYCKHHKOB IO clieliansHocTy 25.02.06 «[IpoussoncTeo
H o0CIyKABaHHE aBHAITMOHHOH TEXHUKI»

1.2 MecTo AHCHHIUIMHEI B CTPYKTYPE 0CHOBHOI nipodeccuonalibHoil o0pazosareibHOM
nporpaMmby:  ydeOHas  nucummiamHa  «MareMmaTuka» — seaserca  ofszatemkHOM  YacTsio
obmmenpodeccHOHANBHOTO LHKIa 00pa3oBaTeNbHO IporpaMMEL.

1.3 Uesm 1 3apa4n y9eOHOM QTUCHHIVIMHBI — TPEOOBAHHA K Pe3YJILTATAM OCBOCHMS JHCIHILIHILI:
B pesyiprare oCBOSHHS NUCHUIUINHGI 00yyarouiica JOIKSH YMETh:
® pemarh DPHKIATHLIC 3afa4i B 00nacTH NpodiecCHOHANEHOMN NesITeIbHOCTH
3HATh!

* 3HAYEHHE MATEMAaTHKH B IPOQECCHOHANIBHOM AeaTebHOCTH ¥ IpH ocBoenny [1TICC3;

® OCHOBHEIC MaTeMaTH4YECKHE METOIBI PEIleHHS NPHKIAJHBIX 3a8au B 06macTH mpodecCHoHanbHOM
NeATeILHOCTH;

® OCHOBHbIC IIOHATHS M METOHBl MATEMaTHYECKOrO aHaH3a, JUCKPETHOH MATEMATHMKH, JHHEeHHOH
anredpel, TEOPHM KOMIUICKCHBIX YHCEN, TEOPHH BEPOSTHOCTEH B MaTeMaTHYSCKOM CTATHCTHKH,

¢ OCHOBBI HHTEIPaIBHOTO U IHDPEepeHIIHATEHOTO HCHHCIICHHS.

BrIDyCKHHK, OCBOMBUIMH 00pa3oBaTelbHYI0 HpOrpaMMy, [XOJKeH o06JajaTh ClledyHmuMu
O0IMHMH KOMIICTCHIIHSAMH:

OK 01. Botbupars criocofsl pemeHns 3anad npodeCCHOHANBHOM JEATEFHOCTH MPUMEHHTENBHO K
Pa3NMYHLIM KOHTEKCTaM;

OK 02. Mcnonb3oBaTh COBpPEMEHHEIE CPENCTBA MOHMCKA, aHANM3a ¥ MHTEPUpPETAnME HHPOpPMAIHH H
uH(GOpMAaHOHHBIE TEXHOIOI MY i BRIIONHEHH 3884 HpOodECCHOHATBHOM JIeITENEHOCTH,

OK 03. [InauuposaThk H peaM30BbIBATE COOCTBEHHOE NMPOQECCHOHANLHOE W NMYHOCTHOE Pa3BHTHE,
HPENNPHHEMATENBCKYIO JEATENBHOCTE B NPOecCHOHANBHOMH cdepe, HCHONB30BaTh 3HAHKSA 110 [IPABOBOH H
(brHaHCOBOM IPAMOTHOCTH B PA3JIMYHBIX XUIHEHHEIX CHTYAITHIX;

IIK 1.4. Bectu TeXHHYECKYIO JOKYMEHTAIHIO IPH TEXHUIECKOM O0CIYKUBAaHHH H PEMOHTE
aBMAIHOHHOH TEXHHKE.

IIK 2.1. OcyniecTBIATE OLEHKY TeXHHYECKOI'O COCTOSHHS aBHAMOHHON TEXHHKH B COOTBETCTBHH C
TpeGOBaHHAME HOPMATHBHO-TEXHHYIECKOH M (M) KOHCTPYKTOPCKOH (IPOESKTHOM) JOKYMEHTAIMH,

1.4. PexoMeHnayemMoe KOJTH4YECTBO 9ACOB HA OCBOCHHE YUeOHOM NUCIHILIHHDE:

MaxkcnmanbsHol 06BEM yueOHOM AHCHUIUTHHEL — 232 4acoB, B TOM YHCHIE:

npakTHuecKue 3aHaTHa — 140 yacos.



2. CTpyKTypa U cogep:xaHHe Y4eOH0H JHCUHITHHLI
2.1 MecTo JcunIBHLE B CTPYKTYpe ofpa3oBaTebHoii mporpammsel CHO

O6imeobpaszoparensuas  AUCUMIUIHHA  «MaTteMaTHka»  gBIgeTcE  O0A3ATENBHOH  YacThIO
obmeofpasoparensEOro uMkna obpazoparenbHolf IporpaMmel B cootBeTcTBEHM ¢ OI'OC  mo
CTIeLHANBHOCTAM:

25.02.06 «[IpousBoicTBO B 0OCIYKHBAHHE ABHANMOHHON TEXHMKH»

2.2. Ilenu ocBoeHus yueOH0i THCHANIHHEI «MaTeMaTHKa»:

Ocpoenue comepikanus y4eOHoM juwenurumHel «MaTteMaTikay obecriednBaeT JOCTHIKEHHE
KypCaHTaMH CIeIyIONIMX IeeH:
JHYHOCTHBIX
* Cc(HOpPMHPOBAHHOCTD IIPEACTABICHUH O MATEMATHKE KaK YHHBEPCAILHOM A3BIKE
HayKH, Cpe/IcTBE MOJEIMPOBAHHS ABJICHHH H IPOIECCOB, HAEIX H METOJaX MaTeMaTHKH;
* [OHHMaHHE 3HAYHMOCTH MATEMATHKH UL HAYYHO-TEXHHHECCKOr0 Nporpecca,
chOpPMHPOBAHHOCTS OTHOLIEHH I K MaTeMaTHKe KaK K JacTH obmederoBedeckoi
KYJIBTYpPH Yepe3 3HAKOMCTBO C UCTOpHEH pasBUTHS MaTeMAaTHKH, SBOIIONHCH
MAaTeMaTHUECKHX HACH;
® pAasBHTHE JIOTMYECKOTO MBHIUIEHHS, IPOCTPAHCTBEHHOIO BOOOpaKeHHS, alTropUTMHUYECKO
KYJSTYPBL, KPHTHYHOCTH MBIIUICHAS HA YPOBHE, HEOOXO0AUMOM I
Oyayeit npodeccHOHATEHOM NeSTeABHOCTH, I IIPCHOJDKEHAS 00pa3oBaHus |
camMo00pazoBaHu;
e OBJIAJIEHHE MaTEeMAaTHHYCCKHMMH 3HAHUAMM U YMEHUSMH, HeOOXOIHUMBIMH B IIOBCEIHEBHOH MKH3IH,
Il OCBOGHHA CMEXKHBIX €CTECTBEHHO-HAYYHBIX NMCIHUIUIMH H IJHCHHIUIMH NpOodecCHOHATBHOTO
LHKIA, JUII TMONyYeHHsS oOpa3oBaHHs B 00NacTaxX, He TpeOyroImuX yriayOIeHHOM MaTeMaTHYecKoH
NOJACOTOBKH;
& TOTOBHOCTB H CIIOCOOHOCTE K 00pa30BaHHIO, B TOM YHCJIE CaMO00pa3oBaHHIO,
Ha TPOTSDKCHHH BCeH SKHU3HH; CO3HATENBHOS OTHOINEHHE K HEIIpepBIBHOMY 00pa3OBaHHIO KaK YCIIOBHIO
yenemHo# npobeccHoOHANLHOH B 00INEeCTBEHHOH eI TeFHOCTH;
® TOTOBHOCTE M CIIOCODHOCTH K CAMOCTOSTENLHON TBOPYECKON H OTBETCTBEHHOM NeATENbHOCTH,
® TOTOBHOCTh K KOJUIEKTHBHOM paboTe, COTPYOHHUECTBY CO CBEPCTHHKAMH B 00pazoBaTenbHOIM,
06IIeCTBEHHO ONIE3HOH, yIeOHO-HCCIIeIOBATENECKOH, IPOEKTHOH H APYTHX BHIAX JESTENLHOCTH;
® OTHOLICHHE K IPOeCCHOHANBHON HesSTeNbHOCTH KaK BOIMOMKHOCTH YYACTHA B PELIEHHH JHYHEBIX,
00IIECTREHHEIX, TOCYAAPCTREHHEBIX, OOINSHAMOHALHBIX TPo0ieM; MeTalpeAMETHEIX;
®  yMEHHe CaMOCTOSTEIBHO OMPEAEIATE eI ACATENBHOCTH H COCTaRMIATE IIAHEL
JIEATENBPHOCTH; CaMOCTOATCNEHO OCYINECTBIATE, KOHTPOIUPOBATE M KOPPEKTHPOBATH OCATENBHOCTE
HCIIOJIB30BATEH BCE BO3MOMKHBIC PECYPCHI JUist JOCTHIKEHI
MIOCTaBJICHHEIX IeNeH ¥ peaTH3aiiii IUTAaHOR JeITSIHOCTH; BEIOHPATh YCHEIIHEIE
CTpaTeruy B pasiMYHBIX CHTYanHuIX;
® yMeHHe IPOJYKTHRHO 00IIaThC H B3aUMONEHCTBOBATE B IIPONECCE COBMECTHOM
JNESTENLHOCTH, YYUTBIBATH YIO3MIMM APYTMX YYAaCTHHKOB JEATENBHOCTH, 3GbGeKTHBHO paspelraTh
KOH(IIKTEL,
® planeHHe HaBLIKAMH IO3HABATENBHOH, yaeOHO-HCCIeIOBaTENLCKOM 1 IPoeKTHOI!
JEATENLHOCTH, HABBIKAMHU pa3pelleHns npobieM; crrocobHOCTs U TOTOBHOCTD K
CaMOCTOATEIBHOMY IIOMCKY METOHOR PELICHM NPAKTHYECKHX 31144, IPHMEHEHHIO
pa3snHUHBIX METOOB [TO3HAHM;
¢ TOTOBHOCTE H CIIOCOOHOCTH K CaMOCTOATENEHON HH(OPMANHOHHO-TI03HABATENBHOM
IeqaTebHOCTH, BKIFOUas YMEHHE OPHEHTHPOBATECH B PAa3NMUYHBIX MCTOYHHKAX HHGOPMAIMH, KPUTHYSCKH
OLIEHUBATH U HHTEPIIPETHPORATE HHMOPMATHIO, OTYIAEeMYIO B3 PA3IHIHBIX HCTOYHHKOB;
® BI3JICHUE J3BIKOBEIMH CPEACTBAMH: YMEHHUE SCHO, JIOTHIHO ¥ TOYHO H3NIAraTh



CBOIO TOYKY 3pEHM:, HCIOIB30BaTh aJEKBATHEIE S35IKOBBIC CPEICTBRA;
e BlaJcHHE HaBHIKAMH IIO3HABATCHNBHOH pE(EKCHH KdaK OCO3HAHHMA COBEPINAGMBIX JCHCTBHH H
MBICTMTENBHEIX NPONECCOB, HX PE3yIbTaTOB H OCHOBaHMH, IpaHHI[ CBOETO 3HAHWUS W HE3HAHHA,
HOBEIX TIO3HABATENBHEIX 334  CPEICTB I X NOCTHKCHHUS,;
® IIEICYCTPEMIIEHHOCTE B IIOMCKAX H HPHHATHH PEIeHUH, cooOpasHTensHOCTE B
WHTYHINS, PasBHTOCTh IIPOCTPAHCTBEHHBIX IIPEACTAaBICHHH; CIIOCOOHOCT: BOCHPHHHMATH KPacory u
TapMOHHIO MUPa;
npeaAMeTHBIX
* Cc(oOpMHEpPOBAHHOCTH IIPEACTABICHAH O MATEMATHKE KaK YacTH MHPOBOI KyNbTypsE
H MECTa MaTEeMaTHKH B COBPEMEHHOH IMBHIM3ALAH, CI0cODaX ONUCAHHA ABIEHUH
pealibHOrO MHpa Ha MaTeMaTHIECKOM SA3BIKE;
¢ chOpPMHUpPOBAHHOCTH  IIPEJCTABICHHH ©  MaTeMaTHYeCKHX  IIOHATHAX KAk  BaueHmmux
MaTeMaTHYCCKHX MOJEIIX, HO3BOJMIOMMX ONMCHIBATE M H3YYaTh pa3HBIE TPOMECCH H ABICHHI,
TOHHMAaHHE BO3MOKHOCTH aKCHOMATHYECKOrO IIOCTPOCHHS MATEMATHYECKHIX TCOpHii;
* BIAJCHHE METOJAMH AOKA3aTE/ECTB H AITOPHTMOB PEINEHHS, YMEHHE HX IPHMEHATh, IIPOBOIUTH
NOKa3aTeNBHEIE PAcCy KACHHA B XOA€ PEIICHUS 3a1a9,;
*  BIQJICHHME CTAHTAPTHEIMH IIPHEMAaMH PEUISHUS PAHOHAILHEIX H HPPaUOHAIBHEIX,
MOKa3aTeIbHBIX, CTEIIEHHBIX, TPHIOHOMETPHYECKHX YPaBHEHMH H HEPABCHCTB, UX CHCTEM; HCIOJB30OBAHUE
TOTOBBIX KOMIBIOTEPHEIX INPOTrPaMM, B TOM WHCIE AJII IIOHCKA IYTH PelIeHHs ¥ WITIOCTPAIMH PelleHHs
ypaBHEHHH H HEPaBEHCTB;
* c(OpPMHEpPOBAHHOCTE NPEACTABIICHIEH 00 OCHORHEIX TOHSTHIX MATEMATHYECKOTO
ananu3a H MX CBOMCTBAaX, BIAZICHHC YMEHHEM XapakIepH30BaTh NOBelcHHE (YHKOHH, HCIIONL30BAHHUE
TIONYUEHHBIX 3HAHUH JUIF ONMCAHMSA M aHANM3a PeallbHBIX 3aBHCHMOCTEI;
¢ BIAJCHHE OCHOBHBIMH ITOHATHAMH O INIOCKHMX H IIPOCTPAHCTBEHHBIX FEOMETPHUCCKHX (Urypax, MX
OCHOBHEIX CBOHUCTBAX;
¢ chOpPMHPOBAHHOCTE YMEHHS DacilO3HABATh FeOMETpHUYecKHe (UIYPH Ha YepTeXax, MOIEIX H B
peanbHOM MHpE; IpHMeHEHHe H3YYEHHEIX CBOHCTB reOMEeTPHYECKUX GUTYp B QOpMYIT IiId pelieHus
TEOMETPHYECKHX 3a/1a4 ¥ 347144 ¢ IPAKTHUYECKHAM CONCPIKAHHEM;
¢ cHOpMHUPOBAHHOCTE IPEACTARICHHAH O IPOLECCaX M SBJISHMAX, AMEIOINUX BEPOSTHOCTHEIN XapaKTep,
CTATHCTHYECKHX 32aKOHOMEPHOCTAX B PEallsHOM MHUpE,
OCHOBHBIX IOHATHAX DJIEMEHTAPHOH TEOPHH BEPOATHOCTEH; YMEHHH HAaXOIMTEH M OLEHHMBATL BEPOSTHOCTH
HACTYIUIEHHs COOBITHH B IPOCTEHIMX NPAKTHYECKUX CHTYAIMAX U OCHOBHEIE XapAKTEPHCTHKH CIYYalHbIX
BCIIHYHH;
e BJa/ICHHE HABBIKAMH HCITOJIb30BAHMA NOTOBBIX KOMIIBIOTEPHEIX IIPOTPaMM IIPH
pELICHHH 3a4a4.
HpemmeTHble pesyNsTaThl OCBOSHMS y4eOHOH NUCIMIUIMHEL «MareMarThkay yTOUHSIOTCS B pabounx
nporpaMMax Ha ocHose IIpumepHOH ocHOBHOHM 00pa3oBaTeNbHOH ©pOrpaMMbl CpegHero oOMmEro

obpazoBarus ¢ y4€roM Inpoduis HpodecCHOHANBHOrO 00pa3oBaHus, OCBAMBAEMON CIENHATLHOCTH
[IICC3.



2.3. O6nemM AUCHMILTMHET B BHALI YueOHOii paGoThI

bazonelit yposens
Bup yuednoii padoTbi

Odsem obpaszoBaTebHOH NporpaMMbl JHCIHIIIMHBI 232
1. OcHoBHOE cogepkaHue 232
BT. 9.
TeopeTHYecKoe obyJdeHue 92
IIPaKTHYECKHE 3aHATHI 140
2. IIpodreccronanbHO OPHEHTHPOBAHHOE CONEPKanne (COXEPIKARME
NPHKEJATHOTO MOTYJIA)
BT. 4.:
TeopeTHYecKoe 00ydeHne 6
NPAKTHYSCKUE 3aHATHS 2

IIpomexyTognas aTTecTanuA (3K3aMeH)




3. TemaTnyeckuii IJIaH U cogepKaHue y1eOHOH NUCIUIINHBI

HaumenoBanue pasienos Copepixanne yaedHoro MaTepuaja (0CHOBHOE H NpogecCHOHAMBLHO- Oonem @opmupyemble
" TEM OPHEHTHPOBAHHOE), Ja00PATOPHBIE H NPAKTHYECKHe 3AHATHS, IPHKJIATHOM yacon KOMIETEHIHH
MOZYJIb (NPH HAJTHYHH)
1 2 3 4
OcnoBHO® CoOAepKaHHe
Paznen 1. IlorTopenne 2 OK-01, OK-02,
Kypca MaTeMaTHKH OK-3,1IIK 1.4,
OCHOBHOH OIK0JIBI [IK 2.1
Tema 1.1. Ifens u 3agaun Conepxxanue yaeOGHOr0 MaTepHana
METCMATHICH TIDH OCBOCHEHH basoBrle 35aHES M YMEHHS 10 MaTeMaTHKe B TPod)ecCHOHANBHOM | B 110 i
MMOBCEIHERHOH

CHELMATEHOCTH m P a

JIesITeThHOCTH. 2

KomOGuHaupoBaHHOE 3aHATHE
Paznen 2. Crenens 1 16 OK-01, OK-02,
KopHH. CTeneHHas OK-03, 1K 1.4,
pyHKDHS [IK 2.1
Tema 2.1 Conepxanue yueGHOro MaTepuaia

e g o -

Cr TeHnad Qymwms, 6 [TOHATHS KOPHS N-0¥ CTENEHH U3 JeHCTBHTeNsHOTO unena. Gynknus y = Vx ux
CBOHCTRA cBoiicTBa M rpapuxu. CBolicTBa KOpHI n-0ff CTEIEHH. 4

KomOuuEpOBaHHOE 3aHATHE
Tema 2.2 Conepxarue yuebHOro Marepuana
IIpeotp d30BaHHe IIpeobpaszoBarne HppallMOBAILHBIX BEIpaXKeHHH
BEIPAXKCHHUN ¢ KOPHAMH n-

", IIpaxTraeckoe 3auarae Nel, Ne 2

oif cremeny 4
Tema 2.3 Conepxanne yueOHOTO MaTepHana
CrofteTsa cTeneRH ¢ TloHsATHE CTENEHH ¢ JHOGEM pPallHOHATEHEIM TokasaTeneM. Creresnsle (yHKUMH, KX
paiHOHAILHEME CBOHCTBa H rpahiKy 5

[Ipaktrueckoe 3ansaTHe Ne 3
Tema 2.4 Coneprxanue yueOHOTO MaTepHana
Permenye HppalHOHAIHEHBX
ypaBHEeHHii HepaBeHCTB PargoCHIBHOCTL MppaiHOHANBHEIX YPAaBHEHNUH M HEPABEHCTB. METOAEI HX PEIICHHA.

Pelmenue nppaunoHaIbHBIX YPaBHEHHH 1 HEPABSHCTR. 4

[paxtuzeckoe 3anstre Ne 4, Ne 5




Tema 2.5 Copnepxanne yueOHOr0o MaTepHana

CTenmeHH H KOPHH. — — —

Cremenmias dywwmzs Onpe,rgenegne crenennoll dymxnuu. Heromssosanue e€ cBoHCTE Ipi pelneHyn
VpaBHEHHH ¥ HEPaBEHCTR. )
Konrposmsnas pabota

Paspen 3. 18

IlokazaTeabHasa GyHKIAA

Tema 3.1 Copepxanne yueOHOro MaTepaana 0OK-01, OK-02,

Ie—éoé(:;;?;zﬂaﬂ byrKmns, Crenens ¢ IpoH3BONBHEIM AeHCTBHTENEHEIM MOKasaTeneM. OupenencHune OK"?_?E’CI;HT 14,
IoKa3aTelnbEOH QyHKIHH, e€ cBoifcTBa ¥ rpaduK. 3HAKOMCTRO ¢ HPUMEHEHHEM :
HOKa3aTeNnbHOM QyHKiy. Pemenne nokasareisHbIX ypaBHeHHH GyHKIHOHATLIHO-
rpadHYecKaM CHOCOO0OM 4
IpaxTugeckoe 3austae Ne 6, Ne 7

Tema 3.2 Cojnepxanune yuebHoro Marepuana

Permenue nokasaTenbHEIX — ~

ypABHEHUI ¥ HEPABCHCTB Pemrenne nokazaTelnbHEIX YPaBHEHHH METOIOM YPaBHMBAHUS IIOKA3ATENEH, METOIOM
BBEJICHHA HOBOM NepeMenHoH, QYHKIHOHATEHO-TPahHISCKHM METOIOM, PelneHne
ITOKa3aTeNbHLIX HEPARSHCTR 8
[IpaxTmgeckoe 3angtie Ne 8, Ne 6, Ne 10

Tema 3.3 Copepxanue yaeOHOro MaTepHana

CHcreMs! MOKa3aTeIbHBIX =

. Pemenne crcTeM NOKa3aTebHBIX YPaBHEHMH

YPaBHEHHH
IIpaxTiueckoe 3amarme Ne 11, No 12 4

Tema 3.4 Conepxanue yueGHOTO MaTepHaia

Pemenwe sayay. -

ToxazarensHas Gysxmas Perrenne TOKA3ATENbHBIX YPABHEHHH METONOM YPaBHHBAHHS NOKA3ATENe H METOOM
BBEJICHHA HOBOH MepeMennoil. PeienHne moka3aTebHEIX HEPaBEHCTH 5
Kontpompuas pabota .

Pazgen 4. 20

Jlorapngmsi.

Jlorapugmageckan

dyuknua




Tema 4.1

Jlorapudm uyncna.
HecaTayHplii H
HaTypaIBHBIHN I0oTapadMEL,
qHCTIO e

Conepxanre yuebHoOro MaTepHana

Jlorapudm umcna. JecATHUHBIA U HATYpaJIbHBIH JIOTAPH(MEL, YHCIIO €

KombGusnpopanHoe 3aHaTHE

Tema 4.2 Cozepxanue yueOHOro MaTepuana

CeoiicTsa nMorapa(hMoB. CgoiicTsa norapudMos. Onepaius norapupMHUpPOBaAHHAS
Onepauus

norapuMIpOBaHAT [Ipaxrryeckoe 3agaTHe Ne 13, Ne 14

Tema 4.3 Coneprxanye yaeDHOro Mareprana

Jlorapudmuueckas JlorapudmMugeckas Gyaxnus, e€ cBoiicTBa

¢dbyHkus, e€ cBoHcTBa

KoMOUHIpOBAHHOE 3aHATHE

Tema 4.4

Pemenue
JOTapHEPMUIECKIX
YpaBHEHMH M HEPAaBEHCTB

Copepxanue yaebHOT0 MaTepHana

[TonsTue sorapudMEIECKOT0 ypaBHEeHHS. TpH OCHOBHEIX METOA PEINCHHA
norapu(pMUYecKiHxX ypapHeHHH: QYHKIHOHATBEHO-TpadIeckKuif, MeTo
HOTSHIAPOBaHMS, METO)| BREIEHNS HOBOM nepemeHHoH, Jlorapu@gmMudeckue
HEpPaBEHCTBY

[pakrraeckoe 3anaTre No 15, No 16, Ne 17

Tema 4.5

CucreMbl
JorapuGMIgeckux
YpaBHEHHH M HEPAaBECHCTB

Conepxanue yueOHOTO MaTeprana

AJTOPHTM PELICHUS CHCTEMEl YPABHEHMHE, PaBHOCHIIBHOCTS JIOrapubMagecKux
ypaBHEHHH W HEPABEHCTB

KoMOMHMpOBaHHOE 3aHATHE

Tema 4.6
Jlorapu(MEI B IpHpoOJie B
TEXHHKE

[TpotdeccHOHANBHO-OPHEHTHPOBAHHOS COACPKAHKE (COAEPIKAHUE NIPUKJIATHOIO
MOJTYJIST)

Ipumenenue norapudma. JlorapudmMuaeckas ciupains B npupoze. Bé
MareMaTd9eckiie cBoticTBa

KoMOuHHpOBaHHOE 3aHATHE

Tema 4.7 Cozepxanne yueOHOTO MaTepHana

Pernenne 3amaq. —

JlorapudmsL. JlorapumMer. Pemerne norapudMudeckux ypasHeHn#H. Jlorapudmirgeckas Gysaxnms
Jorapudmuyeckas KoHTpoabHAT paboTa

yHKIYs

0OK-01, OK-02,
OK-03,IIK 1.4,
TK 2.1
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Paznein 5.

OCHOBBI TPHTOKOMETPHM.
TpuronomMeTpHYCcKHe
PyHKIHR

28

Tema 5.1
TpuronoMeTpuyecKue
GYHKIIHE IPOH3BOJIBHOTO
yria, qucna, Pajuagnas u

Copeprkanue yueOHOT0 MaTeprana

Panuannas mepa yrna. IloBopoT Touku BOKpyT Hauana koopuusar. Oupeneneime
CHHyca, KOCHHyca, TAHreHca H KOTaHreHca, 3HaKky CHHYCa, KOCHHYCa, TAHTeHCa H
KOTaHI'eHCa IO YETBEPTAM. 3aBHCHMOCTh MEXXIY CHHYCOM, KOCHHYCOM, TAHI'CHCOM H

rpagycHas Mepa yria. KOTAHTCHCOM OJHOT'O H TOTO e yIia
KombunupoBannoe 3aHaTHe 4
Tema 5.2 Copepxanre yueOHOTO Marepuana
OcHoBHEIE
TpuronoMetprdeckue ToxxaecTa. CHHYC, KOCHHYC, TAHTCHC ¥ KOTAHTEHC YITIOB
TPHTOHOMETPHYUECKHE
& ¥ — . DopMyIIsI IpHBEACHIS
ToxIecTBa. POPMYIILI
KomOunuporanHoe 3aHATHE
TIPUBENCHHUS 2
Tema 5.3 Conepxxanue yuebHOr0 Marepuana
HHYC, KOCHHYC
Cryc, xo Hy » TAHIEHC CymMMa ¥ pasHocTs cHMHYCOB. CyMMa M pa3HOCTE KOCHHYCOB. CHHYC H KOCHHYC
CYMMEL él PasHOCTH IBYX NBOHHOrO yrna. @opuMyssl HONOBUHHOIO yriia. IIpeobpasopanre cCyMMEI
YIIIoB. LHHYC H E)OCHHYC TPHTOHOMETPHUESCKHUX (PYHKUNH B IPOU3BEACHHE B MPOA3BEACHHE B CYMMY,
ABOHHOTO yIita. "OPMYJBL | Bymaserie TPHIOHOMETPHYECKHX (YHKIMI Yepe3 TAHIEHC TIONTOBHHHOIO
HOIOBHHHOTO yTIa aprymeHTa. [Ipeobpazosarnne npocTeiMAxX TPETOHOMETPHYESCKUX BEIPAKCHHH.
Kombunuposannoe sanaTHe 6
Tema 5.4 Conepxanne yueOHOTO MaTepHana
Oynkuun. Fx cBolicTra. O6nacth onpegeeH s H MHOXKECTBO 3HaUYeHHH. YETHOCTS, HEYETHOCTD,
CEOCO{SEI SalaHusT HepHOAHYHOCTE GyHKImi. Coco6LI 3amanns QyHKITHM, )
it
ymiu KomOuHHpOBaHHOE 3aHATHE
Tema 5.5 Conepxanne yueGHOTO MaTeprana
TpuronoMeTpuueckue e —
. O0nacth onpeneneHES U MHOKECTBO 3HaYeHuit, UETHOCTE, HEYETHOCTS,
dyaknmE. X cBoiicTBa H ' 9 .
rpadxe NEPHOANYHOCTE TPHTOHOMeTprueckux ¢yuxiuii. ColictBa rpaduky Gyukiumi y =
sinx,y=cosx,y=tgx,y=ctgx 2

KomOuHuporasnoe 3auITHE

OK-01, OK-02,
OK-03,TIK 1.4,
IK 2.1
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Tema 5.6
IIpeobpasosanre rpagpHKoOB

Copepxanue yaeOHOTO MaTepHana

TPHTOHOMETPHICCKHIX Cxarve ¥ pacTsKeHHe rpayHKOB TPHIOHOMeTpUUeckuX dyHxIHi.
dynxomi IIpeoGpasosanue rpadHKOB TPHIOHOMETPHUECKHX DYHKITHIH
KombunupopaHHOoe 3aHATHE 5
Tema 5.7 Copnepxanue yaeOHOro MaTepHana
OOpatHbie —
TPHTOHOMETPHHECKHE ObpatHEIe TpuronoMeTpudeckre Gbyukmuy. Mx cBoifcTRa u rpaduxn
yHxIER
KombuHUpoBaHHOE 3aHATHE )
Tema 5.8 Copepxanre y1eOHOro MaTepHana
TpurosoMerpayeckue -
yPABHEHNS ¥ HEPABEHCTEA YpasHeHHA COS X = (. YpaBHEHHT Sin X = a. VYpasHEHuS tgx = a, ctugx =a.
Pemenne TpuroEOMETpHYECKUX YpaBHEHHI OCHOBHEIX THITOB: IIpOCTeiImie
TPUIOHOMETPHYECKHE YPABHEHUS, CBOMALIMECH K KBAXPATHEIM, PEIIaCMEIC
pasjio:keHHeM Ha MHOXHTeNH, ogHoponssie. IIpocTeiinmie TpHIOHOMETPHIECKHE
HepaseHCTBa
ITpaxTuyeckoe 3anarue Ne 18, No 19, Ne 20 6
Tema 5.9 Copeprxanne yueOHOTO MaTepHana
Pemenne safa. OCHOBE | Tjneofhasonanne TPHIOHOMETPHYECKIX BEPAKOHRH, POIICHNE TPHIOHOMCTPHIECKIX
TPHTOHOMCTPEHIL. YpaBHEHHH H HEPaBEHCTB B TOM YHCJIE C HCIONb30BAHHEM CBOMCTE (yHKIHI
TpHroHOMeTpHYECKHE
hYHKIIHH
Konrtponsnas pabora 2
Hrtoro 3a 1 cemecTp: 84 uaca
Pazpmen 6. 8
KomnexcHble qHcaIa
Tema 6.1 Cozepaanue yueGHOI0 MaTepuana
KomMrnexcurie yucna ITorsaTHE KOMINIEKCHOrO yrcia. ConpskeHHBIE KOMIUIEKCHBIE YHCTA, MOIYIIb H
apryMenT XOMIUIEKCHOTO uncna. PopMa 3amucy KOMIUIEKCHOTO JHCa
(reomMeTpHYecKas, TPHTOHOMETpHUECKAs, anredpamdeckas). ApHEpMeTHIECKHE
INeHCTBHA C KOMIUIEKCHBIMHE UHCIIAMHE
[IpakTideckoe 3ansTue Ne 21, Ne 22 4

12



Tema 6.2
[IpuMeHEeHHE KOMITIEKCHEIX
qUCE

Cozepxanue yueOHOro Marepuana

Brmonnenue PAcCHdETOR C IIOMOINBH) KOMITICKCHBIX THCCIL. HpI/IMepBI HCIIONBE30BaHHA
KOMITJICKCHELX YHCEII

TIpaxTayeckoe 3anaTue Ne 23, Ne 24 4
Paznen 7. Ilpoussoguasn 36
dyHKIHH, € NpHMeHEeHUE
Tema 7.1 Conepxanne yuebHOTO MaTepHana OK-01, OK-02,
HoHsATHE IPOU3BONHOH. OripenencHre YMCIOBOH MOCIEAOBATSIBHOCTH | CII0co0sI ef 3amanus. CeoiicTBa OK-03
@OpMyIIEI B IPaBHIIa YHCIIOBBIX TIOCIE0oBaTeNbHOcTeH. Onpeenenue npeseia nocae 0BaTeNbHOCTH.
nupepennpoBanns Brramcnenue npenenos mociefoBaTensHocTei. [penen GpyHknuy Ha 6eCKOHEUHOCTH.

[Ipenen dyuxuue B Touke. Hpupammenue aprymenta. [Ipupainenne QyHKITHH.

3ajadus, DpHBOJAIINE K IIOHATHIO IPOR3BOAHO. OnpenencHue IpOH3BOTHO.

ANTOPUTM OTBICKAHMS NPOH3BOAHOM,

KombunupoRasHOe 3aHsTHE 6
Tema 7.2 Coznepxanne yueOHOro MaTepHaia
TIpousBogHEIE CYMMEL, ®opmyns! quddepenipporanns. pasuna mubdepennyposanys
PasHOCTH, TIPOU3BCACHHA, IpakTadeckoe 3agaTre Ne 25, No 26, No 27
9acTHOTO 6
Tema 7.3 Copeprxanne yaebHOTO MaTepHana
TIponseogusie Onpenenenne caoxuo# ¢yaknuy. [IpousBoagas TpPHrOHOMETPHICCKUX (DYHKITHI.
TPHTOHOMETPHYECKHX [IpousBonnas CIHOKHOH HYHKIHH
bynxnuit. [Ipouspoeas KoMOHHEEpPOBAHHOE 3aHATHE
CIHOXHOY QYHKITHH 4
Tema 7.4 Conepxanue yueOHOTO MaTepuana
IHonATre 0 HEMPEPEIBHOCTH | TJonsTHE HenpepHBHOM (hyrKun. CBOACTBA HeIPepLBHON hyHKIHE. CBI35 MEXTY
Pynxuun. Metox HETIPEPEIBHOCTEIO H AA(/(QEpeHITHPYEMOCTRIO (DYHKIMK B TOYKE, ANTOPHTM PEIICHES
HHTCPBAIIOB HEpaBEHCTB METOJ0M HHTEPBAJIOB

KoMmbuHMpORaHHOE 3aHATHE 4
Tema 7.5 Conepxxanue yuebHOro Matepuana

I'eoMmeTpuYecKui 1
bH3AIeCKHHE CMEICTT
MPOH3BOTHOU

IeoMeTpryuecKHH CMBICT IPOM3BOIHOH QYHKIMH — YTTIOBOH KoadhHLIHEHT
KacaTenbHOH K rpaduKy QYHKIHY B TOUKE. Y paBHEHHE KacaTeNnbHoH K rpatduKy
GYHKIHAE. ATOPHTM COCTaBIICHHS YpaBHEHHS KacaTenbHOMH K rpaduky QyHrimn

y=f(x)
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KombuuupoBaHHOS 3aHATHE

Tema 7.6
OH3ndecKHil CMBICT
MIPOH3BOHOH B

Copepxanue yaeOGHOTO MaTepHaa

(usyyecknit (MeXaHWYECKH) CMBICT IPOU3BOAHOM — MTHOBCHHASA CKOPOCTE B
MOMEHT BpeMerH £: v = §'(t)

;[al?: f:;icmﬁaﬂmw{ IIpakruueckoe 3agatae Ne 28 2
Tema 7.7 Cozep:xanue yaeOHOTO MaTepHaa
MonoTouHOCTs GyHKIHH. | Bospacramue i yOrBanue QyHKIHH, COOTBETCTBYE BO3PACTAHNI B YORIBAHHU
Touxu sxerpemyma (YHKIHH 3HaKY IIPOM3BOIHOM. [ToHSTHE IPOH3BOAHON BEICIIIETO NOPSAKA, 4
COOTBETCTBHE 3HAKA BTOPOH [IPOM3BOHOM BEITYKJIOCTH (BOFHYTOCTH) (PYHKITMM Ha
OTpe3Ke. 3afadi Ha MaKCHMYM H MEHHMYM. ANTOPUTM HCCIETOBAHHS QYHKIHH U
HOCTPOEHHA €€ IpahiKa ¢ NOMOIIBIO IPOH3BOAHOM
KomburHpOBaHHOE 3aHATHE
Tema 7.8 Cozeprkanuie yyeOHOI'0 MaTepHaia
Hccnenopanne pynkman 1 | HMecnexopanue GYHKIMH Ha MOHOTOHHOCTE H IIOCTPOEHHE rpadukoB
IOCTOPCHHHE rPadHKOB IpaxTHgeckoe 3anasTHe Ne 29, No 30 4
Tema 7.9 Copepxanpe yuebHOro Marepraa
Haubonpinee u Haxoxnenne HanGoNbINero ¥ HANMEHBIIETO SHAYSHIH (hYHKIHi
HAHMEHDITICS 3HATCHH IIpaxTiueckoe 3amgaTue No 31, Ne 32
(ysxIUH 4
Paznea 8. 18
IlepBoobpaznasn
JyHKIHH, ¢€ NIpHMMeHEeHHe
Tema 8.1 Copgepxanue yaebHOro Mareprana
Ileppoobpashas GYHKIWL. | 3araua o BOCCTAHOBIEHMH 3aKOHA ABIKEHHS 10 H3BECTHOH CKOPOCTH. [IOHATHE OK-01, OK-02,
IIpasrna HaxOM/CHHS MHTerpapoBanud. O3HAKOMICHNE C IOHITACM HHTETpala M HepBoobpasHoil st OK-03, IIK 1.4,
IEPBROODpasHEIX yskmun y = f(x). Pemmenue 3a1ay Ha CBA3E NEPBOOOPazHOH U ee IPON3BOIHOM’, K 2.1
BEIYHCIIEHHE ITepBooOpasHol st nanHoi ¢pyukiuu. Tabnuna hopmMyn ns
HaXOXICHHS IepBooOpa3HbIX. M3yueHne npaBiia BEMHCIEHAS HEPROOOPA3HO
KoMOUHUPOBaHHOE 3aHATHE 4
Tema 8.2 Conepxanne yyeGHOro MaTepHana

[Inomans xpuBOMHHEHHOM
Tpanenuu. GopMyna
Herotona-Jle#ibuma

3ajayud, IPHBOAAIINE K ITOHATHIO ONPESJICHHOTO HHTErpaia — 0 BEUHCIICHHH
IUIOINATH KPHBOJMHHEHHOH Tpanenuy, o epeMeneHAd Touky. [lonaTae
onpenencHHoro yurerpana. ®opmyna Helotona- Jlelibnumna
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KoMOHHHPOBAHHOE 3aHATHE 2
Tema 8.3 Copepxagne y9eOHOr0 MaTepHana
HeorpeneneHHbIi Iousitre HeonpeeIeHHOro HHETErpaa. | eoMeTpHIecKiH CMBICI ONPENEIEHHOTO
HHTErpan HHTErpaia

TIpaxTrueckoe 3auaTae Ne 33, Ne 34 4
Tema 8.4 [podeccroransHO-0pHEHTHPOBAHHOE COAEp)anme (coaepXKaHne IPHKIafHOro
OmpepeeHHBIT HHTEIPa B | MOJYILA)
KU3HH T'eomeTprueckuii CMBICH onipeneneHHoro uaTerpana. ®@opmyna Herotona-

Jleiibunna. Pemenne 3anay Ha MpiMeHEHHE HATETpaa 11 BEYUCICHHA QH3HTISCKAX

BEeIHYHH H INIOmaaeH

TpaxTiyeckoe 2amsTre Ne 35, No 36 4
Tema 8.5 ConepxaHre y4eOHOIO MaTepHana
Pemenue 3amay. TleprooGpaznas Gyukimy. Ipasina HaxoxIeHEs] nepBooOpasHeX. EE npuMeneHHe
IlepBoobpasnas dynaxume, | KonTponpHas pabota
e IpUMEHEHHE 2
Paznen 9. 14
IIpaMeie H INIOCKOCTH B
IpPOCTPAHCTBE
Tema 9.1 Copeprxanue yuebHOro MaTepHaa OK-01, OK-04,
OCHOBHEIE TOHATHS IIpenMer crepeomerpun. OCHOBHEIE TOHATHS (TOUKA, IIPAMas, INIOCKOCT, OK-03
CTEPEOMETPHH. mpocTpancTBO). OCHOBHEIE aKCHOMEI cTepeoMeTpud. [lepecexaromuecs,
PacnonoxxeHHe IpsMEIX B | mapaUlebHEIE B CKPELTHBAOIIHECS NpsMble. IIpH3HaK ¥ CBOHCTBRO
IIPOCTPAHCTBE CKpeIquBaoImuXcs psMbix. OCHOBHBIE IPOCTPAHCTREHHBIC (GUIYDPBI

KOMOHHHPOBAHHOE 3aHATHE 4
Tema 9.2 Cogepxanue yge0HOTo MaTepuana
[MapannensHOCTE MpaMBIX, | ITapamrensusie npamas U miockocts. Onpenencrre. Hpusnak. Ceoiictea (¢
TIPSIMOH M IIOCKOCTH, JoxasarenscTBoM). Ilapannensusie mwiockoctd. Onpenenenue. Ipusaak. CpoticTsa (¢
INTOCKOCTeH JIOKa3aTensCTBOM). Terpadap u ero anementsl Ilapaiienenunesn 1 €ro sJIeMeHTEL

CroiicTBa IPOTHBOMONOXKHEIX IPAaHEH M AUAroHajel  napallelleluIena.

IlocTpoenne ceuennii. Pemenue 3amay.

KoMO6uHEpOBaHHOE 3aHATHE 6
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Tema 9.3 Conepxanune ygebHoro Matepuana
HePHeHﬂHKYMPfIOCTB Hepnenaukynapable npsMele. Jlapannensueie npsaMple, NepOeHAMKYIIIPHEIE K
IPAMBIX, MIPAMOH H IUTOCKOCTH. 1IpH3HaK NepIeHIRKYIIPHOCTH [IPSIMOM | INIOCKOCTH. JIokasaTeILeTRo.
TLIOCKOCTH, INIOCKOCTEH Ileprnenmuxyap ¥ HakJIoHHasL. [IeprenaukyispHsie WIocKocTH. [IpH3nak

NepIeHAMKYIIPHOCTH mockocTelt. JlokasarenscTBo. PaccToSHMS B IPOCTPAHCTRE

KoMOuuHpoORaHHOE 3aHATHE 2
Tema 9.4 Conepxanne yueGHOro Matepuana
Teopema o Tpex Teopema o Tpex nepnermuKymApax. Jloka3zatensCTBO. YOI MEXIY MPIMOH H
TICPICHARKyTIpax IUIOCKOCTBIO. YTOJI MEXIY IIOCKOCTAMH

: KoMOuHMpOBaHHOE 3aHATHE 2

Pa3nen 10. 38
MuororpaHHHAKH H TeJIa
BpAIIEHHUS
Tema 10.1 Copepxanne yaeOHOT0 MaTepHaTa OK-01, OK-02,
Bepmmunsl, pé6pa, rpadH TlosaTHE MHOTOTpAHHHKKA. ETro 3)I€MeHTHL: BEPIIMHEL, pedpa, rpany. [[Harosans. IIK 1.4, 11K 2.1
MHOTOI'DAHHMKA Cegenne. BEIIYKITBIe B HEBBINYKIIBIE MEOTOTPAHHHKH

[IpaxTrueckoe 3anaTae Ne 37

2

Tema 10.2 Conepxanne yuebHOro Mareprana
IIpn3Ma, ee COCTABISIONIHE, -
ceuerme. [IpsMas u ITonarue nmpusmel. E6 OCHOBaHHS K 60KOBBI?I'paHI/I. Bricora npusmel. [Ipsamas u
NIPABHTBHAS TIPH3MA HakJIoHHax npu3Ma. [IpaBunsHas opusMa. B ceuenne

IIpaxkrHyeckoe 3amaTue Ne 38 2
Tema 10.3 Conepxanue yuebHOro Marepuana
Iapansenemumen, xy6. ITapannenenumnes;, cBoiicTBa IPAMOYTONLHOTO Napajuienenunena, kyd. Ceuenne
Cewenue kyba, KyOa, mapannenenunena
napajuieNeAneaa

IpakTHueckoe 3ansaTae No 39

2

Tema 10.4 Conepxanne yuebDHOro Marepuana
ITupamuna, e€ " ”
COCTABIIAIONIHE, CCHCHE. IIupamuga, €€ cocTapisromye, cedeHre. [Ipapunpras mupaMuna. Y ceudanas

NHPaMHAIA
[IpaBunsHas nupaMuEga.




ITupamupa u e€ snementsl. Cedenne nupamupl. [Ipasunpyas napavuia. YceueHHas
IHpaMuaa

IIpaxTuaeckoe zanaTue Ne 40

Tema 10.5

Bokopas 1 monHas
TIOBEPXHOCTE HPH3MEL,
ITHPAMHEIBI

Copepxxanue ydeOHOro Marepuana

ITnomane 60k0BOM H IIOJIHOH MOBEPXHOCTH IPH3MBL, THPAMEIL!

IIpakTgeckoe 3ansatue Ne 41

Tema 10.6

CuMMeTpH4 B Ky0e,
napajUieNIeTHIIeaAe, TPH3Me,
IHpaMuAe

Conepxanue yueOHOTO MaTeprana

CHMMETpHS OTHOCHTENEHO TOUKH, IPAMOIH, IockocTH. CHMMeTpHs B Kybe,
HapaJuieNenuIe]ie, IpU3Me, HpPaMuIe

Ipaxtiueckoe 3ausTie Ne 42

Tema 10.7
ITpumeps! cumMeTprit B
npodeccrn

IpodeccHonanbHO-OPHEHTHPOBAHHOE CONEPIKAHAE (COASPIKAHME HPUKAATHOTO
MOJLYJIs)

CHMMeTpHS B IDHPOJIE, apXUTEKTYPE, TEXHHKE ¥ OBITY

IpaxTiaeckoe 3agaTHe Ne 43

Tema 10.8 Conepixanue yaeOHOr0 MaTepHana
BHJIBHEIE =
Ilpa Ilonsarre npaBHABHOTO MHOTOrpaHHAKa. CBOMCTBA HPAaBHIIBHEIX MHOIOIPAHHHKOB
MHOTOTPaHHHKH, HX
CBOHCTBa IlpaxtHueckoe 3ansTre Ne 44
Tema 10.9 Conepxanue y4eGHOro MarepHana

unuanp u ero
coctapiTrompe, Ceyenue
LENHHIpa

Uunuaap 1 ero snemerTsl. CedeHre UMEIPa (apaelbHEE OCHOBAHHIO H OCK).
PasBeprka wumHOpa

IlpaxTryeckoe 3ansTre Ne 45, Ne 46

Tema 10.10
Konyc, ero cocrarmsromue.
Ceuenue xoHyCa

TpodeccronansHO-0pHEHTHPOBAHHOE COAEPKANHE (CONEPIKAHHE IPHKIATHOTO
MO/TyJIT)

Komnyc u ero snementsl. Cederne XoHyca (IapaiTeNbHEIE OCHOBAHHIO H XPOXOIAIIHE
yepe3 BepINHAY ), KOHHYECKHE cedeHMs. PasBepTka KOHyca

Ipaxtageckoe 3ansTHe Ne 47, Ne 48

Tema 10.11
YceyE€HHBIH KOHYC.
Ceuernne yceu€HHOTO
KOHyca

Conepxagne yaeOHOro MaTepHana

YceugnHEni konyc. Ero odpasyromas u Beicota. CedeHne yeeu8HHOTO KOHyca

IIpaxTnueckoe 3ausTre Ne 49
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Tema 10.12
[Map u chepa, ux ceueHua

Copnepxanue yaeOHOro Marepuana

Ilap u chepa. Bianmuoe pacnonoxenune chepsl 1 miockoctd. CeueHne mapa, chepsl

2
IIpakrnyeckoe 3auste No 50
Tema 10.13 Conepxanne yuebHOro MaTepuana
Tonsrue o6 06BEMe Tena. | Ilomarue 06 o06néMe Tena. OOBEM Kyba B IPAMOYTONBHOTO IApaIlIeETHIIE TA.
Otnomenne 00bEM0B O6réM pu3Mel B mmmHApa. OTHONIEHHE 00BEMOB TOOOHEIX Tel
TIOA0OHEIX TET ITpaktuueckoe 3aHgaTHe No 51, Ne 52 4
Tema 10.14 Conepxanue yueOHOTO MarepHana
OO6BEMEL M ITOIATH O6BEME! IapamMBsl B koryca. O0sEM mapa. Ihnomany morepxHocTelH Ten
NOBEPXHOCTEH T IpaxTryeckoe 3amsTre Ne 53, Ne 54 4
Tema 10.15 Copepxanne y4eOHOr0 MaTepHana
Pemmenne 3amag. OOBEMEI H ILTOIMAAH HTOBEPXHOCTH MHOTOTPAHHUKOR H TEJI BPallleHHT
MHororpaHH{KH M TEla
BpALIEHHA Kontponsuas pabota 2
Paznen 11. 10
KoopanHaThi H BEKTOPHI
Tema 11.1 Conepxanue yueGHOTO MaTepHaa 0OK-02, OK-03
JlexapTOBEI KOODMHATH! B _
IPOCTpAHCTEE. JlekapToBBI KOOPIHHATEL B IIpOCTpaHCTBe. [IpocTeimue 3aqaun B KOOpAAHATAX.
PacCTOSHYE MEXTY IBYMS PaccrogHue Mex Iy IBYMS TOUKaMH, KOOPIUHATEI CEpeIvHE] OTPe3ka
TOUKAMH.
KoopauHaTE! CepeuHE! ITpaxruzeckoe 3aHaTre Ne 55, Ne 56
OTpesKa 4
Tema 11.2 Conepxaine yaebHOro MaTepHana
Bexropst B ipocTpascTBe. | BexTops: B mpocTpancTie. ClI0KEHHE H BEIMHUTAHHE BEKTOPOB. YMHOMKEHHE BEKTOPa
YToI MeXAY BEKTOPaMH. Ha uncno. KoMnnanapHble BeKTopEL. CKalsgpHOe NPOU3BEeHHe BEKTOPOR.
Cxanaproe IpoH3BeleHHe | PasioxeHHe BEXTOPA IO TPEM HeKOMIIIAHAPHEIM BeKTopaM. KoopauHaTEl BeKTOpa,
BEKTOPOB CKaJIAIPHOE IIPOH3BEACHHE BEKTOPOB KOOPAMHATAX, YIOJI MEXKIY BEKTOPAMH, YTOJI
MEXIY IPAMOH H INIOCKOCTEIO, YTOJI MEXKAY INIOCKOCTAMH. Y paBHEHHE IIIOCKOCTH.
IIpakriueckoe 3anaTue No 57, No 58, No 59 6
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Pazpen 12. 22
JJIeMeHTBI
KOMOHAATOPHUKH,
CTATHCTHKH H TEOPUH
BEepOATHOCTEN
Tema 12.1 Conepxanue yuebHOro Marepaana OK-01, OK-02,
OcHoBHBIE IOHATHS TlepecTaHOBKY, PASMEIICHHS, COUETAHHSL. OK-03, 1IK 1.4,
KOMOHHATOPHKH TIpakTHyeckoe 3agatHe Ne 60, Ne 61 4 1K 2.1
Tema 12.2 Conep:kadre yueOHOTo MaTepHala
CoOriTHE, BEpOSTHOCTD CoBMecTHBIE H HECOBMECTHBIE COOBITHA. TeOpeMEl 0 BEPOSTHOCTH CYMMEI COOBITHIL
coOpITHa. CHOXEHHE U YcnopHas BEpOATHOCTE. JABHCHMBIC H HE3dBHCHMEIE COOBITHSA. TeOpeMEL O
YMHOMKEHME BEPOATHOCTEH | BEpOSTHOCTH IIPOH3BEACHUS COOBITHIH.

IlpaxTtueckoe 3ansaTue No 62, No 63 4
Tema 12.3 IlpodeccnonanbHO-OpACHTHPOBAHHOE CoZepKaHue (cofiepXaHre IPHKIaTHOrO
BepostaocTs B MOJYJIS)
npodeccHOHATBHBIX OtrocuTenpHas 9acToTa coOBITHS, CROMCTBRA €8 yeToluuBocTH. CTaTHuecKoe
3ajadax onpefeneHye BeposTHOCTH. OlleHKa BepOSTHOCTH COOBITHS

ITpaxruyeckoe sarsaTie Ne 64, Ne 65 4
Tema 12.4 ConepixaHne yueOHOTO MaTeprana
Juckpernas cirygaiinas Bupr: cnyqaiinsx senmaus. OnpenelieHHe JUCKPeTHOH cnydaiinoll BeTHYHHEL. 3aK0H
BEIMHHHA. 3aK0OH €€ pacIpeeNnesnd JUCKpeTHOH cnygaiinoil BenuunHEL EE 4iCI0BEe XapaKTepHCTHKH
pacnpeeleHus] IlpaxTugeckoe 3ausaTHEe Ne 66, Ne 67

4

Tema 12.5 Copeprxanne yqebHOro MaTepuana
3anaym MaTeMaTHYecKoi BapuanunonHsLi psn. Homuron gacror # recTorpamMma. CraTHCTHUSCKHE
CTaTHCTHKH XapaKTepHCTHKH psafa HabloJaeMbIX JaHHEIX

ITpaktaueckoe 3aHaTHe Ne 68, Ne 69 4
Tema 12.6 Conepxanne yaeOHOTO MaTepHana
Pemenne 3amad. DneMeHTH | DneMentht KomOuHaropuku. CoOrrrre, BepostHocTh cobpitast. CIOXEHHE 1
KOMDHHATOPHKH, YMHOJKEHHUE BEPOATHOCTEH
CTATHCTHKH H TEOPHH
BEPOATHOCTEH

Konrpoisaas pabota 2
Pazaen 13. 4

YpaBHEeHHA A

19



HEPABCHCTBA

Tema 13.1
PaBHoCHIEHOCTS
YpaBHEHHI ¥ HEPABESHCTB.
Obmme MeTOAB! PEIEHHS

ConepxxaHne yaeOHOr0 MaTepraa

PaprocuncHOCTE ypasHerHi 1 HepaBerCcTB. Onpenenenus. OCHOBHBIE TEOPEMEL
PaBHOCHIILHEIX IIepexofiax B YPaBHEHUAX B HepaBeHcTBax., OOInKe METOIBI peHICHHS
YpaBHEHHIA: IIEPEXO)T OT paBeHCTBA GYHKIMH K paBeHCTBY apryMEHTOB IJIs
MOHOTOHHBIX (QYHKIHIH, METOJ Pa3JIOKEHHA Ha MHOKHUTENH, METO, BBEACHHS HOBOM
HepeMeHHOH, (YHKITMOHATBHO-TpahHIeCKHH METO

OK-01, OK-02,
OK-03, JIK 1.4,
MK 2.1

ITpakTHYeCcKOe 3aHITHE 2

Tema 13.2 I[TpotheccronallHO-OPHEHTHPOBAHHOE COMEPKaHKe (COAepKaHue IPHKIATHOTO
Cocragnernue H perreHye MOJYJLA)
NpOheCCHOHANBHEIX 33824 | Peluenue TEXCTOBBIX 38424 IPOdECCHOHANEHOTO COEPIKAHHS
¢ MIOMOINBLIO YpaBHEHUH

HIEI0 ¥P IIpaxTuueckoe 3ansatae Ne 70 5
IK3amen
Beero: 232
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4. Ycaosus peanu3auul NpPorpaMMbl JHCHHIIHHLI

4.1 Tpebopanusl kK MHHHMaJbHOMY MaTE€PHAJILHO-TEXHUYECKOMY 00€ecne4eHHI0

Peamuzanusa nporpaMMsl  JUCIHINMHEL Tpebyer Hanmuaums ydeOHOro KabuHeTa
MaTeMaTHKa:

Obopyodoesanue yuebrozo kabunema:

1. Cronsl yuennueckue 15 T,

2. Cron npenonasartens 1.

3. Crynesa yuenmdeckue 30 nr.

4, Hocka lmr.
Yyebrno—naznsaonvie nocobus:
- KOMIDIEKTH! y4e0HO-HarIagHBIX OCOOHH IO JUCLIMILIHEE.
Inaxamer:
-CcBOMCTBa Norapu(MoB;
- CBOMCTBA TPUTOHOMETPUYECKUX (hYHKITHH;
- Tabnuia 3HAYCHUH TPHTOHOMETPHYECKIX (QYHKLIHIA;
- TabJIKIa CTeleHelH;
- (QOPMYIIEI CYMMBI ¥ Pa3HOCTH apI'yMEHTOB TPHTOHOMETPHYECKHX (yHKITHIA.
Texnuueckue cpeocmea obyuerus.
IIK.
MyneTuMeaMHHBIA TPOEKTOP.
DKpaH HaCTEeHHBIH.

KomriekT cTeHnoB & it

MHoro@yHKIHOHAIIEHBIH KOMIUIEKC npenogasateis; Microsoft Office
Professional Plus 2013 (License: 63756500)

Vb W

4.2 Nudopmaumonnoe obecnedenne odydenns. Ilepedens pexoMenayeMbIx
y4eOHbIX u3aanuii, InrepHer-pecypcos, XOMOTHUTEILHOH JTUTEPATY DI

HudopmanronHoe obecneuenue oGydenns
Ilepeuens yuebHBIX H3manmui, MTHTepHET-peCypCOB, JOMOMHUTELHOM IHTEPATYPhI

g kypcaHTog.
1. Amumos [ILA. Anrebpa u Hayana MaTeMaTHuecKoro ananusa.-M:Ipoceemenue, 2016
2. Namasu A.A. Maremaruxa: Yuebuux -M: ®opym,2013

3. JanasH A.A. COopHEK 3a1a4 110 MaTteMaThke. -M: ®opym, 2013

Jns npenogasareeii.

1. O6 obpasosannyu B Poccuiickodi @enepamum: denep. 3akon or 29.12.2012 Ne273-®3 (= pen,
@epepansubix 3akoHoB oT 07.05.2013 Ne99-d3, ot 07.06.2013 Nel20-®3, ot 02.07.2013 Ne
Nel70-@3, or 23.07.2013 Ne203-®3, or 25.11.2013 Ne317-®3, ot 03.02.2014 Nelil-®3, or
03.02.2014 Nel5-@3, ot 05.05.2014 Ne84-®3, ot 27.05.2014 Nel35-®3, ot 04.06.2014 Neld§-
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@3, ¢ u3M., BHecEHHEIMHA QefiepanbHEM 3akoHOoM 0T 04.06.2014 Ne145-33, B pea. ot 03.07.2016,
c u3M. Ot 19.12.2016)

2. Ipmxa3z MunnctepcTBa obpasoBanns ¥ Hayxa P® or 31 gexabps 2015 r. Nel578 «O sHecenuun
H3MeHeHHl B (emepanbHEIN IrOCYXApCTREHHBIH 00pa3oBaTENbHBIH CTAHAAPT CpelHero obuliero
ofpasoBanus, yTBEPXKAEHHEIH MpHKazoM MummcrepcTBa oOpa3oBaHMs M HAYKH POCCHHCKOM
®enepanuu ot 17 mas 2012 . Ned13»

3. Ilpumepnas OcHoBHad ofpasoBaTenbHas HporpaMma cpefHero ofmero o0pa3oBaHus,
of00OpeHHas pemieHueM QelepalbHOTO yIeOHO-METONMYECKOro Oo0beAHHEeHus ho ObIeMy
obpazoBaHMio (IpoTOoKON OT 28 urous 2016 r. Ne2/16-3).

4. @enepansubii 3akok o1 29.12.2012 Ne 273-03 «O6 obpazoranun B Poccuiickoit Oegepamumy.

5. Ilpuxas MunucrepcTBa 0Opasosanus 1 Haykd P® ot 17.05.2012 Ne 413 «O6 yrBepxacHms

6. deaepanbHOrO rOCYAapCTBEHHOTO 00pPa30BaTENBHOrO CTaHAApTa CpeAHero ([oaHoro) obmiero
0b6pazoBaHULY.

7. Ilpukxaz MuHmcTepcTBa oOpazopanusd H Haykun Pd ot 29.12.2014 Ne 1645 «O BHecenum
msMenenwd B Ilpukas MunHcTepcTBa obpasoBamMs H Haykw Poccuiickoit ®emepanum ot
17.05.2012

8. Ne 413 «“O0 yreepxienun ¢emepalbHOro rocyJapCTBEHHOTO 00pa30BATENLHOIO CTaHAApTa
cpenrero (moyHoro) obimero oOpazoBasmT .

9. Ilucemo [lemapraMenTa rocyIapCTBEHHOH NONHTHKH B cQepe IMOATOTOBKH pabouMX KaupoB H
JIIO Munucrepctea obpazopanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «PexoMeHAAIMH 110
OpraHH3aly  NONyuYeHus cpeiHero ofmero oOpa3oBaHus B Opefenax  OCBOCHHS
obpazoBaTeNbHEIX IIpPOTpaMM CpemHero npodeccHoHANBHOro obpa3oBaHHa Ha 6a3¢ OCHOBHOTO
obmero obpazoBaHus ¢ ydeToM TpeGoBaHHH (elepanbHEIX TOCYIaPCTEBEHHEX 00pa3oBaTeNEHEIX
CTAHMApPTOB M MOJy4YaeMOH NpodecCHH MIH CIIEONHANLHOCTH CPEAHEro IpodecCHOHAILHOTO
00pazoBaHHIY.

10. bammaxoB M.H. MaTtemaTHka: KH. JUid [(peIOZaBaTeNns: METO. Hocobue, — M., 2013

11. bammmakos M.H. Iferraros LK. MeTtoanueckoe mocobue mms noxroToBky k EI'3. - M., 2014

HUHTEPHET-PECYPCBI:

http://festival. 1 september.ru/

http://’www.fepo.ru

WWW.MATHEMATICS.RU

WWW.FCIOR.EDU.RU (MHO®OPMAIIMIOHHEIE, TPEHMPOBOYHBLIE U
KOHTPOJIBHBIE MATEPUAJIBI).

e WWW.SCHOOL-COLLECTION.EDU.RU (EJVHA ST KOJUIEKLIMI
IMMPPOBLBIX OBPA30OBATEJIBHBIX PECYPCOB). .
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S. KouTpons H oLieHKa pe3yJILTATOR OCBOEHHS 0611e00pa3oBaTeNLHOM

Kourposs u  onenka

pe3yabTaTOB

JHCIHILTHHEI

OCBOCHHA

061meobpa3oBaTenbHON  NHCHHILIHHED

PacKpBIBAKOTCS Yepes NUCIUINHAPHEIE Pe3yIbTaThl, HallpaBleHHEE Ha QOPMHPOBAHKE OOIIHX
H npodeccHOHANLHEIX KOMIIETEHIIHH 0 pa3fieaM B TeMaM COJEpIKaHus y1eOHOro MaTepraa.

Ob6man/mpodeccHOHAILHAR Pasznen/Tema THn oeHOYHBIX
KOMIIETEHIH MepoNnpuaTHH
P1,Temal.l Tectupopanne
npoccroRaHOl P4, Tewat 4.1, 42,43, 44,45, 46, oo
IEATENBEHOCTH 4.7 AHKTAHT
TPUMEHUTENBHO K PA3IIUHBIM | P 5 Temp 5.1, 5.2 Wnnmeunyansaas
KOHTEKCTaM P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | “aMOCTOATCIbHAA
7.7,7.8,7.9 paGora
P8, Temi8.1,82,83,84,85,86 | [LpoAcTasicuue
P9, Temr19.1,9.2,9.3,9.4 PESyIETATOB
P 10, Temst 10.1, 10.2, 103, 10.4, 10, | TPAKTAtecKux padot
5,10.6, 107, 10.8, 10.9, 10.10, 10.11, | S8WHTa TBOpHeciix
10.12, 10.13, 10.14, 10.15 pador
P 12, Tews: 12.1, 12.2, 123, 124, | S30HTA
125’ 12.6 HHIHUBHOYAIIBHBIX
P 13, Tems1 13.1, 13.2 TIPOCKTOR
Konrtponeras pabota
Brmonrenue
IK3aMECHAllHOHHBIX
3amaHuf
P1,Temal.l Tectuporanue
o |PIS I e
TIOHCKa, aHAITH3a i P4 Teme 4.1, 4.2, 43, 44, 4.5, 4.6, | " ATCMATHCOKIH
MHTEpPApETALME HHQOPMALMH | 4 7 AUKTAHT
1 HHOPMALIMOHHES P 5, Temst 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | VIBAMBHIyanbHas
TEXHOJIOFHH OJIA BBIHOJIH?HI/IH 5‘7, 58 caMoCTOSITeNbHAS
3ANBT IPOGCCCHORAMKOR | 7 pe 71 79 73 7.4,7.5, 7.6, | Padora
JeATeNLHOCTH 77.78.79 [pesicranene
P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5 pesyipIaton
P9, Temr19.1,9.2,9.3,9.4 HPAKTHIECKHX paboT
P 10, Temsr 10.1, 10.2, 10.3, 10.4, | S@WATA TBOPYECKHX
10.5, 10.6, 10.7, 10.8, 10.9, 10.10, | PadoT
10.11, 10.12, 10.13, 10.14, 10.15 3ammra
HEJHEAOYATLHEIX

P 12, Tems 12.1, 12.2, 12.3, 124,
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12.5,12.6 IIPOEKTOR
P 13, Tems1 13.1, 13.2 Kontpomsnas pabora
Brinmonnenne
HK3aMEHAITHOHHEIX
3amaHmit
P1, Temal.l TecTnporanue
e e |13 IST122202425 | Yemaomoe
MpodeccronabHOe P4 Tewsi 4.1, 42, 4.3, 4.4, 4.5, 4.6, | " rreManriecki
AAYHOCTHOE Pa3BHTHE, 4.7 APKTAHT
TP MIPHHUMATEIIECKYIO P 5, Temst 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, | BIMBAAyaIEHAS
IO oo, | 37151 cavooromera
It S—— 5 77 71‘;1\4;197.1, 7.2,73,7.4,7.5, 7.6, ?{ap e‘:; .
IIpaBOBOH U (PHUHAHCOBOMH SERELIEE
IPAMOTHOCTH B PA3ITHYHEIX P 8, Temsbr 81, 82, 83, 84, 8.5 PE3YJIBTATOR
KHA3HEHHBIX CHTYAIHSX; P9, Temsi 9.1, 9.2, 9.3, 9.4 MPaKTHYECKHX PaboT
P11, Temsr 11.1, 11.2 Samuta TBOpYECKIX
P 12, Temst 12.1, 122, 12.3, 12.4, | Pabot
12.5,12.6 3awputa
P 13, Temsr 13.1, 13.2 HHAHBHIyAIBHEIX
MIPOEKTOB
KonTponsaag pabora
Brmonaenue
9K3aMEHATHOHHEIX
3a0aHuH
P1, Temer 1.1 Tectuposanue

IIK 1.4. BecTy TeXHHUECKYIO

P2, Temrr2.1,2.2,2.3,2.4,2.5
P3, Temrr3.1,3.2,3.3,3.4

YerHeli onpoc

AOKYMCHTAIIHIO TIpH MareMaTruecKHi
TeXHAYeCKOM obcnyxuBanun | P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
H PEMOHTE aBHAIlMOHHOH 4.7 AUXTanT
TEXHHKE. P 5, Tems 5.1, 5.2 WnnusuayabHas
P 8, Tems: 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 CaMoCToATeIbHAsA
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10, | Pabora
5,10.6, 10.7, 10.8, 10.9, 10.10, 10.11, | 1lpeAcrasienue
10.12, 10.13, 10.14, 10.15 PesyILTaIOoB
P 12, Temsr 12.1, 12.2, 12.3, 12,4, | MpaKT#ieckux pabor
12.5, 12,6 Kontpomsuas pabota
P 13, Temst 13.1, 13.2 Bemonxere
3K3aMEHAIIHOHHBIX
3aJaHHH
P1, Temrl.1 TecrupoBanne
[IK 2.1. OcymecTsnars P2, Tems12.1,2.2,2.3,2.4,2.5 VeTHBIR ompoc
OLIEHKY TEXHHYECKOIO P3,Temrr3.1,3.2,3.3,34 MaTeMaTHIecKi
COCTOSAHHA ABHAIHOHHOM P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
TEXHHKH B COOTBETCTBHH C 4.7 AHKTaHT
TpeboBannsaMy HOPMATUBHO- | P 5, Temel 5.1, 5.2 Wapuunyaisnas
TeXHEIeCKOH B (HimH) P8, Temsi8.1,8.2,8.3,84,85,8.6 | CaMOCTOATNbHAL
KOHCTPYKTOPCKOH pabota
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(MPOEKTHOM) TOKYMEHTAIHH.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.
5,10.6,10.7,10.8, 10.9, 10.10, 10.11,
10.12, 10.13, 10.14, 10.15

P 12, Temmr 12.1, 122, 12.3, 12.4,
12.5,12.6

P 13, Temsr 13.1, 13.2

IIpencraBnenne
pe3yIbTaToB
[IPaKTHYeCKUX paboT
KonTponsnas pabora
Brmmonnenue
9K3aMeHalMOHHEIX
3alaHuH

3amectuTens qupexropa Kupcanosckoro ATK-
¢ummana MI'TY I'A o YMP

3aBenyrONIMH OTACICHHEM

Kupcanorckoro ATK-¢pumuana MI'TY I'A

IIpenopasatens Kupcanosckoro ATK-

¢umana MI'TY T'A

001e00pazoBaTesbHOH OArOTOBKH

ITpotoxon Ne£ or A% L6 2025r.

7

t/’ f - .‘
//\%/{// / H.H. Kapnayenko /
% / A.B. Manuuaus /
/%ﬁ)%-—- / 1O. B. Xapnamoga/
/

ITporpamma oGcyx1eHa U 0JJ0OpeHa Ha METOAUYECKOM COBEINAHUH I[HUKIA
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