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1. HACITIOPT ITPOI'PAMMBI OY/.05S MATEMATHUKA

1.1. ObsacTb NpUMEHEHUsI POrPaMMbI

[Iporpamma  yue6Hoit auctumuael  OV]I.05 «Martemarukay sBisieTcs
4acTbl0  OCHOBHOW mnpodeccuonanbHoi mporpammel ['BIIOY «Tpounuxkoro
TEXHOJIOTUYECKOTO TEXHUKYMa CIIELIMAIBHOCTH 23.02.07 TexHuueckoe
00CIy’>KMBaHHE U PEMOHT JIBUTaTeJei, CUCTEM M arperaroB aBTOMOOUIIEH.

2.1.MecTto0 IMCUMIVIMHBI B  CTPYKType MNpOrpaMMbl  NOATOTOBKH
CHENMAJINCTOB CPeHero 3BeHa: YueOHasa nucuuiuinHa «MartemaThka
ABJIIETCSI Y4€OHBIM MPEIMETOM 00s53aTeIbHOM MpeaMETHOW 00JacTu
«EctectBennsle Haykun» @I'OC cpennero o0uiero oopa3oBaHus.
VYuyebHnas aucuunianHa «MaTemaTuka» u3ydaercst B 0011e00pa30BaTeIbHOM LIUKIIE
yuebHoro miana OIIOII I'BIIOY «Tpouikuii TEXHOJIOTMYECKUI TEXHUKYM» Ha 0a3e
OCHOBHOI'O 00ILero 00pa3oBaHUs C IOJIyYEHHUEM CpEIHEro oouero oOpa3zoBaHUs
(IMCC3) mo cneuuanbHoctu 23.02.07.Texnnyeckoe oOCTYyKMBAaHUE M PEMOHT
JBUTATEJIEeH, CUCTEM U arperaroB aBTOMOOMIIEH.
2.1.1eau ¥ 3a4a4¥ JMCHUIUIMHBI — TPeOOBAHHSI K pe3yJbTaTaM OCBOCHHA
AUCUMILIUHDI:
ConepxaHue mporpaMMbl  0011€00pa30BaTeNIbHON  y4eOHOM JMCIUIUIMHBI
«Mamemamuka» HanpaBICHO Ha JOCTHXKCHUE CICAYIOIIUX LICJIECH:

so0ccreucHre chOPMUPOBAHHOCTH MPEACTABICHUIN O COIMAIBHBIX, KYIbTYPHBIX U
HUCTOPHUYCCKUX (paKTOpax CTAHOBIICHUS MAaTEMAaTHKH,;
* oOecrieucHre cHOPMHUPOBAHHOCTH JIOTHIECKOTO, aATOPUTMUIECKOTO 1
MaTEeMaTHYCCKOTO MBIILICHUS;
* oOecrieucHre cHOPMHUPOBAHHOCTH YMEHHUI PUMEHATH TOIyUYCHHBIC 3HAHUS IIPH
PCIICHUH pa3InYHbIX 33144,
* o0ecrieueHre CHhOPMUPOBAHHOCTH MPEACTABICHUA O MaTeMaTHKE KaK YacTH
00IIEYEIIOBEYCCKOM KYIbTYPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, IIO3BOJISIOIIEM
OIKMCHIBATh U U3Y4YaTh PEAJIbHBIC MPOICCCHI M SIBICHHMS.

OcBocHHUE cojcp)KaHUs y4eOHOM MUCHUIUTMHBI «MaTteMaTnka» oOecleunBaeT

AOCTHIKCHUA CTYyACHTAMHU CIICAYIOINUX PC3YJIbTATOB!

¢ JIMYHOCTHBIX:
-CCI)OpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ O MATCMATHUKE KdK YHHBCPCAJIBHOM A3BIKC
HayKH, CpCACTBC MOACIHMPOBAHUA SIBJICHUM U nponecCcoB, HACIAX MW MCTOHdAxX
MaTCMATHKH,

-IOHMMAHUE 3HAYMMOCTH MATEMAaTHUKW JJIsi HAyYHO-TEXHHYECKOTO IIporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUS K MaTEMaTHKE KakK K YacTH OOIIeYeIOBEUYECKOU



KyJbTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpWEH pa3BUTHS MATEMaTHKH, 3BOJIOIUECH
MaTeMaTHYECKUX UJCH;

-pa3BUTHE  JIOTUYECKOTO  MBIIUICHHUS,  HPOCTPAHCTBEHHOTO  BOOOpaXKEHHUS,
AITOPUTMHUYECKON KYNBTYpPbl, KDUTUUYHOCTH MBIIIICHUSI HA ypOBHE, HEOOXOINMOM
i Oyaymiei mpodecCUOHaIbHON ACSITeTbHOCTH, [Tl TPOJOIKeHUS 00pa3oBaHus U
caMo00pa3oBaHus;

-OBJIaJICHUE MATEeMAaTHYECKUMU 3HAHUSAMH ¥ yMEHHUSMH, HEOOXOJUMBIMU B
MOBCETHEBHO JKU3HM, JIJISI OCBOSHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U
TUCIMIUINH MPOo(eCcCHOHATBFHOTO LUKIA, JUIA TMOMydeHusl oO0pa3oBaHUs B 00IacTsX,
HE TpeOyIoIMX yriyOJeHHON MaTeMaTH4eCKO MOATOTOBKH;

-TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHUIO, B TOM YHCIE CaMOOOpa3oBaHUIO, Ha
NPOTSDKEHWH  BCEH  KU3HW; CO3HATEIbHOE OTHOIIEHHWE K  HEMPEePHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIEHNIHOW Mpo(ecCHOHANbHOW U  OOIIECTBEHHON
JeSITebHOCTH;

-TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSTEIHHONW TBOPYECKOW W OTBETCTBEHHOM
JeSTENLHOCTH;

-TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-HCCIIEA0BATEIHCKOM, MPOSKTHON
U IPYTUX BUOAX JIESATCIbHOCTH;

-OTHOIICHHE K TMPO(ECCHOHAIBHON NeATEIbHOCTH KaK BO3MOKHOCTH YYacTHs B
pPEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooeM;

¢* ME€TANpPEAMETHDBIX:

-YMEHHE CAMOCTOATENIBHO ONPENENATh LENU ACATEIbHOCTH M COCTABIATH IJIAHBI
NEATENIbHOCTU; CAMOCTOSATENIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATENbHOCTh;, HWCIOJB30BaTh BCE BO3MOXHBIE PECYpChl IS  JOCTHKEHUSA
MIOCTABIICHHBIX II€JIEH M pealu3alii TUIAHOB JESITENIbHOCTU; BHIOUpATh YCHEIIHbIC
CTpPaTEeTHH B PA3JIUYHBIX CUTYaLIHSIX;

-yMEHHE TPOIYKTUBHO OOIIATHCS U B3aMMOJCHCTBOBATH B IPOIIECCE COBMECTHOM
JESTENHHOCTH, YUUTHIBATH MO3UIIUU JPYTUX YIACTHUKOB ACATEIBHOCTH, () (PEKTUBHO
paspeniaTb KOH(JIUKTHI,

-BlIaJICHUE HABBIKAMH TTO3HABATENIBHOM, Y4eOHO-MCCIIEIOBATENHCKON M MPOEKTHOMN
NIESITEIHbHOCTH, HABBIKAMH pa3penieHus mpoOjeM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELIEHUs] NPAKTUYECKUX 3a]1a4, PUMEHEHUIO
Pa3IMYHBIX METOAOB MTO3HAHUS;

-TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIIbHON WH()OPMAIMOHHO-TTI03HABATEIBHON
NEATENBHOCTH, BKIIIOYas YMEHHE OPUEHTHPOBATHCS B PAa3JIMYHBIX HCTOYHHUKAX
uHopMaIMi, KPUTUYECKH OIEHWBATh W HWHTEPHPETUPOBATH HH(MOpMaIHIo,
MOJY4aEMYIO U3 Pa3JIUYHbIX UCTOYHHUKOB;

-BJIQJICHUE A3BIKOBBIMU CPEJICTBAMH: YMEHUE SICHO, JOTUYHO M TOYHO HM3J1araTtb CBOIO
TOYKY 3PEHUSI, UCIIOJIb30BATh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

-BJIaJICHUE HABBIKAMHU I[103HABATEJIbHON pe(IeKCMHU KaK OCO3HAHUSl COBEpIIaeMbIX
JNEUCTBUA W MBICIMTEIBHBIX IPOLECCOB, MX PE3yJIbTaTOB M OCHOBAaHWM, T'PAHUIL
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CBOEr0 3HAHWA M HE3HAHMs, HOBBIX ITO3HABATEIBHBIX 3a1ad U CPEACTB ISl UX
JNOCTHKECHUS;

-LIEJIEYyCTPEMJIEHHOCTh B TOMCKax M MNPUHATUU PELICHHH, COOOpa3UTENbHOCTh U
UHTYMUIIUS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CIOCOOHOCTH
BOCIIPUHHUMATh KPAacoTy U TAPMOHHUIO MUPA;

¢ IPCAMETHDBIX:

-c()OpMHUPOBAHHOCTH MPECTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOU KYJIbTYPHI U
MECTe MaTeMaTUKH B COBPEMEHHOW ITMBWIM3AIMU, CHOCO0aX OMUCAHUS SIBICHUUN
pEaIbHOTO MHpPA HA MATEMATUUYECKOM SI3BIKE;

-c()OpMHUPOBAHHOCTH MPEACTABICHUNA O MATEMAaTUUECKUX MOHITUAX KaK BaKHEUIIHUX
MaTeMaTUYECKUX MOJEISIX, O3BOJISIIONIMX OMUCHIBATh U M3Yy4aTh Pa3HbIE MPOIECCHI
U SBJICHUSA; TOHMMAaHUWE  BO3MOXKHOCTM  AKCHOMATHYECKOrO  IOCTPOEHUS
MaTeMaTUYECKUX TEOPUId;

-BJIaJICHUE METOJaMM JIOKa3aTEIbCTB U QJITOPUTMOB PEIICHUS, YMEHUE WX
MPUMEHSITh, IPOBOJAUTH JIOKA3aTEIBHBIE PACCYKICHUS B XOJI€ PELICHU S 3a/1a4;
-BJIaJICHUE CTaHJAPTHBIMU MPUEMaMU PEIICHUS PAllMOHAIBHBIX U UPPAUOHAIBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX yPaBHEHUU M HEPABEHCTB, HX
CHUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE IS
NOMCKA IYTH PEUIEHUS U WTIOCTPALIMK PEIIEHUSI YPABHEHU U HEPABEHCTB;
-c(OpMUPOBAHHOCTDh TPENICTABICHUH OO0 OCHOBHBIX MOHATHUAX MAaTEeMaTHYECKOTO
aHaiM3a U UX CBOMCTBAX, BJIa/ICHHE YMEHUEM XapaKTepHu30BaTh MOBEACHUE (PYHKIUH,
UCIIOJIb30BAHUE TOJNYYEHHBIX 3HAHUW [JJI1 ONWCAaHMWS M aHalIW3a pealbHBIX
3aBUCHUMOCTEH;

-BJIAJICHUE  OCHOBHBIMM  TOHSATUAMM O IUIOCKUX U  NPOCTPAHCTBEHHBIX
T€OMETPUYECKUX PUTYypaX, UX OCHOBHBIX CBOMCTBAX;

- c¢OpPMHUPOBAHHOCTH YMEHUS PaCIIO3HABATh F€OMETpUYECKUE GUTYPHI HA YEPTEkKaX,
MOJENSIX U B PEATIbHOM MHUpPE; MPUMEHEHUE HU3YyUYEHHBIX CBOMCTB I€OMETPUYECKHUX
buryp u hopmyn Uil pelieHus reoMeTpPUUeCKHX 3a7ad M 3a7ad C MPaKTHYECKUM
COAEPKaHUEM;

-cOpMUPOBAHHOCTh TPEJCTABICHUNH O Tpolleccax U SIBICHUSAX, HMEIONUX
BEPOATHOCTHBIM XapakTep, CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B PEAIBHOM MHDE,
OCHOBHBIX TOHSTHSX AJIEMEHTAPHOM TEOPUM BEPOSTHOCTEM; YMEHUW HAXOOUTh M
OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B MPOCTEUINNUX MPAKTUIECKUX
CUTyalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbBIX BEJINYNH;

-BJIaJICHUE HABBIKAMH HCIOJIB30BAaHUSI TOTOBBIX KOMITBIOTEPHBIX IPOrPAMM IpH
pELICHUH 3a7a4.

2.1. KosnvyecTBO 4acoB Ha mnporpamMmy o001eoOpa3oBaTe/ibHON y4eOHOH
AUCUMILTAHBI:

00beM 00pa3oBaTesbHOM HArpy3Kku Bcero - 246 4acos,

yueOHasi Harpy3Ka BO B3aMMOJICHCTBUU ¢ MpernojaBaresieM (Bcero) — 234 yaca.
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2. .CTPYKTYPA U COAEP KAHUE
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

2.1. O0bem 00me00Opa3oBaTeJIbHON Y4eOHOW JUCHMIUVIMHBI U BHAbLI y4eOHOU
HATPY3KH

Bup yyeOHol padoThI Oovem uacoe
OobOpa3oBaTesibHasi HArpy3Ka (Bcero) 246
CamocrosiTeibHass padora -
Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C MNpemnojaBaTesieM 234
(Bcero)
B TOM YHCJIC:
Teoperuueckoe oOydeHue 184
1ab0paTOpHBIC 3aHITHS He
npedyCMompeHbl
MPAKTUYECKUE 3aHATHUS 50
IpaKTHYECKast MOJTOTOBKA 20
Koncynpranmu 6

Hmocosas ammecmayusl 6 c])opMe IK3AMEHA




2.2. TeMaTH4eCKHH IVIAH U COAep:KaHUe 001Ieo0pa3oBaTeabHON ydyeOHoH aucuuiuabl <MATEMATHUKA»

HaumenoBa | Coodepicanue yueonozo mamepuana u popmsl opeanuzayuu = Jocmuzaemvie pezyromamol 00yueHusn
HHUE deamenvHoCmu 00y4aruwuxcs Z al 3 =

pa3iesos u = § §_ g

TeM © = » 38

1 2 3 4

IloBTopenue | Conepsxkanue ydeOHOro MaTepuaJa 14

Pemenne 3a1a4 ¢ HCIOJIL30BaHUEM CBOMCTB YHCEI U CUCTEM
CUUCJIEHUS], IEIMMOCTH, JA0JIEH U YaCTel, MPOLIEHTOB,
MOJIyJIel uncen. Pemenne 3a1a4 ¢ CMoIb30BaHUEM CBOMCTB
CTeNeHe! U KOpHEH, MHOTOYWIEHOB, IpeoOpazoBaHUil
MHOTOYJIEHOB ¥ IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH.

Monynb yncia 1 ero cBoiicTBa. Pemenue 3aga4 Ha IBUKEHUE
1 COBMECTHYIO Pab0Ty, CMECH U CIUIaBBI C TTOMOIIHIO
JIMHEWHBIX, KBAJIPATHBIX U IPOOHO-PAITMOHAIBHBIX YPaBHEHUN
H UX CHCTEM.

Pemrenne 3a1au ¢ TOMOIIBIO YUCTIOBBIX HEPABEHCTB U CHCTEM
HEPABEHCTB C OJIHOW MEPEMEHHOM, C TPUMEHEHUEM
M300pakeHUsT YUCITIOBBIX MPOMEKYTKOB.

Pemenne 3a1au ¢ uCnoJib30BaHUEM YUCIIOBBIX (DYHKITUN U UX
rpadukoB. Mcrnoas30BaHne CBOUCTB M rpad)iKOB JIMHEHHBIX U
KBaJpaTUYHbIX (PYHKIHH, 0OpaTHOW MPOTIOPIMOHATBPHOCTH U

byHkun Yy = \/; . I'pacduueckoe perienre ypaBHEeHH U

HEPaBEHCTB.

Hcnonbs3oBaHue oneparnuil HaJ MHOKECTBaMU U
BbICKa3bIBaHUAMU. [IprMeHeHMe pu pelIeHuy 3a/1a4 CBOMCTB
apu(pMeTHYECKON U reOMETPUYECKON MPOrPECCHH,
CYMMHPOBaHUsI OECKOHEUHOH CXOAsIIeiCsl TeOMETPHUUECKOM
IIPOTPECCHUHU.

CamocrositesbHasi padora

IIpakTnyeckas padora

JlabopaTopnasi pabora

CaMOCTOSITENIHO ~ OMNpeAeNATh Iefd, 3aJaBaTh MapaMeTpel U
KPHUTEPHH, 10 KOTOPBIM MOXHO ONPEAETUTh, YTO 1[eJIb JOCTUTHYTA;
WCKaTh M HAXOAUTH 0000IIEHHBIE CIIOCOOBI pelIeHHs 3a1a4, B TOM
YHCIIe, OCYLIECTBIISTh Pa3BEPHYTHIA HH(POPMAIIOHHBIH ITOUCK U

CTaBUTh HAa €r0 OCHOBE HOBBIE (yueOHbIC 1 MO3HABATENbHbIE)
3a/1a4y;

BBITIOJIHATH BBIYUCIICHUS U TIpeoOpa3oBaHus
BBIPAXEHUI, COJEPIKAMX ICHCTBUTEIIbHBIC YUCIIA, B
TOM YHCJIE€ KOPHU HaTypalbHbIX CTEIICHEN;
MPUMEHSTH [IPU PEIICHUH 3a]1a4 MPeoOpa30BaHUs
rpaduKoB (PyHKITUH;

BJIAJIETh NOHATUSAMHU YUCIIOBAsI MOCIEA0BATEIBHOCTD,
apudmeTnyecKas u TeoMeTpUUYecKasi Iporpeccus;
IIPUMEHSATH [IPU PELLICHUH 33/1a4 CBOMCTBA U IPU3HAKU
apupMETUYECKOU U TEOMETPUUYECKON TTPOTPECCHIA.




HpaKTI/I‘leCKaH MnoAroToBKa

Pa3znen 1 DinemenTtsl Teopry MHOKECTB M MATEMATHIECKON

16

JIOTUKHU.
Tema 1.1 Conepxxanue yueOHOro Marepuasa 12
DJIeMEeHTBI OCYIIECTBIIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO
Teopuu MHoxecTBa (UUCIOBbIE, TEOMETPUUECKUX PUTYD). CBEPCTHHKAMH, TaK ¥ CO B3POCIBLIMH (KaK BHYTPH
MHOKECTB M | XapakTepHCTUYECKOE CBOWCTBO, 3JIEMEHT MHOKECTBA, 00pa3oBaTeIbHOIT OPraHU3allNy, TAK U 33 ¢e
MaTEMaTH4€ | ycToe, KOHEUHOE, OECKOHEYHOE , CYETHBIE U HECUETHbIE npesienamn);
CKOM MHO3KECTBO. pa3BEpHYTO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY
JIOTHKH. CriocoOs1 3aianust MHOKecTB [logmMHoOkecTBO. OTHOLIEHUS 3PCHHS C HCTIONB30BAHMEM AJICKBATHBIX (YCTHBIX
MIPUHAJUIEKHOCTH, BKIIFOUECHHUSI, paBeHCcTBa. Onepanny Hal MHChMEHHBIX) SI3BIKOBBIX CPEJICTB;
MHOKECTBAMIL. HaxOJIUTh W TIPUBOJUTH KPUTUYECKHE apTyYMEHTHI B
Kpyru Diinepa. [lepsbie npeacTaBieHns 0 MHOKECTBE OTHOIICHWH NCUCTBHH W CYXICHHUU APYIoro, CIIOKOMHO
KOMILIEKCHEIX YHCEIL. U Pa3yMHO OTHOCHUTHCS K KPUTHUYECKHM 3aMEYaHHUSIM B
HcTruHHBIC U T0KHBIE BRICKA3bIBAHMS, OTIEPAIIUN HAJT OTHOILIEHUH COOCTBEHHOTO CYXICHUSI
BBICKa3bIBAaHUSAMU. CBsI3b BBICKA3bIBAaHHUM C MHOKECTBAMHU.
KBaHTOPBI CYIIECTBOBAHHS H BCEOOIIHOCTH CBOOOHO ONEPUPOBATH' MOHATHAMHU: KOHEUHOE MHOXKECTBO,
3 p ) 3JIEMEHT MHOXKECTBA, MOJJMHOXECTBO, TIepeceyeHue, 00beINHEHHIE
AKOHBI JIOTHKH. I'CIICHIC JEOFHIIGCKHX 3alaq ¢ 1 Pa3HOCTb MHOXECTB, YACIIOBbIE MHOKECTBA HA KOOPAUHATHOMN
HCMOJIb30BAHUEM KPYToB Jilsiepa. YMO3aKIIOYEHHUS. NPAMOIt, OTPE30K, HHTEPBAJL, IOTYHHTEPBAI, IPOMEKYTOK C
O0oCcHOBaHUA U J10Ka3aTCJIbCTBO B MAaTCMATUKE. TeopeMsl. BBIKOJIOTOM TOYKOM, rpaduuecKkoe IpeIcTaBICHNE MHOKECTB Ha
p p
Buapl maTemaTuyeckux yrBepxkaeHuil. [Ipu3Hak u cBOMCTBO, KOOPMHATHOH TIOCKOCTH;
HeO6XOHI/IMBIe JIOCTaTOYHBIE YCHOBI/IH 3aJaBaTb MHOXECTBA TICPEUYUCIICHUEM W XapaKTEPUCTUYECKUM
CBOMCTBOM;
OIlEpUpPOBATh MOHSTUAMM: YIBEPKIEHUE, OTpULIAHNE
YTBEPKACHUS, HCTUHHBIE M JIOKHBIE YTBEPKACHUSA, NPUYMHA,
CamocTosiTeqbHasA paﬁoTa - CJIC/ICTBHE, YACTHBINA CITydail OOIIEro yTBEPKAECHHS, KOHTPIIPUMED;
MpakTHYecKHe PAGOTHI 2 MIPOBEPSTHh NPUHAMIEKHOCTD 3JIEMEHTA MHOXKECTBY;

Ne2 «PermieHue 1orud4eckux 3ajay ¢ IOMOUIbIO KPyToB
Olinepay

JlabopaTopnasi paGora

HaXOAWTh IepecedeHre M OObEANHEHHE MHOXKECTB, B TOM UHCIE
MPEACTAaBICHHBIX TpapWuecKH Ha 4YHCIOBOH TpsMOH © Ha
KOOPAMHATHOM ITIOCKOCTH;

MPOBOJIUTH JIOKAa3aTENbHBIE PACCY)KACHUS OIS O0OOCHOBaHMS




IIpakTHyeckasi MOArOTOBKA
Nel «Cnoco0bl 3a4aHUS MHOKECTB»

HMCTUHHOCTHU yTBEPKJICHUH.

B noBcenHeBHOM XU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:
HCIOJIB30BaTh YHCIOBBIE MHOXECTBA HA KOOPJIWHATHOW NPSIMOU U
Ha KOOPJIMHATHOM IJIOCKOCTH JIJISl OIUCAHMS PEAIbHBIX MPOIECCOB
U SIBJICHHH;

MPOBOANTH  JIOKAa3aTENIbHbIE  PAcCyXJECHHUSA B  CUTYyalUsX
MOBCETHEBHOM JKU3HU, TIPU PEIICHUH 3a]1a4 U3 IPYTUX MPEeIMETOB

Paznen 2 Crenennasi, nokasarejbHasi M Jorapugpmuyeckasi 22
pynkuumn.
Tema2.1 Conepxxanue yueOHOro Marepuaja 6
CreneHHast | orenn o eHCTBHTE/bHBIM [IOKA3aTeleM, CBONCTBa Pa3BEpHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS
dyHkuus C HCIIOJIb30BAaHUEM aJIeKBATHBIX (YCTHBIX U

CTEIEHH.
Crenennas ¢pyHKIMS U ee cBOiicTBa U rpaduk. Bzaumuo

obOparnble pynkuuu ['paduku B3auMHO 0OpaTHBIX QYHKIUH.

HppanmonaibHbIe ypaBHEHHUS.

MMACbMEHHBIX) SI3BIKOBBIX CPEJICTB;
BBIXOJIUTH 32 paMKH Y4€OHOTO MpeamMeTa 1
OCYIIECTBIISATH IIeJICHAITPABICHHBIN MTOUCK

CamocrosiTesibHas padoTa

BO3MO’KHOCTEH [UIsl IIUPOKOTO MEPEHOCA CPEACTB U

IIpakTHyeckas pabora

CIIOCOOOB JIEHICTBUS,

JlaGoparopHas pabora

CaMOCTOSITENIBHO OINPEAEATh 1IeU, 331aBaTh
napaMeTpsl U KPUTEPUH, 110 KOTOPHIM MOKHO

IIpakTHYeckas MOAroTOBKA

OTIPENIETIATh, YTO 1e/b JOCTUTHYTA

BJIAJICTh OHATHUEM CTENEHHAs QYHKLUS; CTPOUTH €€
rpauK ¥ yMEeTb IPUMEHATh CBOICTBA CTEIIEHHOM
(GYHKIUY NIPH pEeILIEHUH 3a/1a4;

OBJIaJIETh OCHOBHBIMU TUIIAMH UPPALUOHAIIBHBIX,
CTCIICHHBIX YPABHEHUI U HEPABEHCTB U CTaHIAPTHBIMU
METOJIaMU UX PELIECHUI U IPUMEHSTH UX IPU PELICHUH
3ajady;

BBIIIOJIHATh CTAHJAPTHBIE TOKIECTBEHHbBIE
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX,
Jorapu(pMHUECKUX, CTENIEHHbBIX, UPPALMOHATBHBIX
BBIPAXKCHUM.

BBIIIOJIHATH CTAHAAPTHBIE TOXKIECTBEHHBIE
npeoOpa3oBaHus CTENEHHbIX, UPPALMOHATBHBIX
BBIPAXKCHUM.
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Tema 2.2

Conepxxanue yueOHOro Marepuaja

IToxasarensH | [TokasaTenbHas QyHKIHS U ee CBOCTBa U rpaduk. Yucio € u OUCHUBATH PCCYPCRI, B TOM HHCIIC BPEMA U JIPYTHC
as ynkums | pynxius y =e*. IlpocTeiilnue nokasaTeabHble YpaBHEHUS U penaTEpnATb b PESYPCERL HEOOXOAMMEIE AU AOCTIAEHILS
IIOCTaBJICHHOU LCJIH,
HCpaBCHCTBA HaxXOJWUTh U MPUBOJANTE KPUTHYCCKHUEC apTyMEHTHI B OTHOIIICHUH
JACUCTBUN U CY)KACHUU APYTOro,
IIpu OC CCTBJICHUMU T TIOBOM PabOTEHI OBITH KaK
CaMOCTOﬂTeHLHaﬂ paﬁOTa pyP;COBOI}[,I[/II"IFeHeM, TakK I/II‘){J}'III;HOM KOI;/IaHZ[I)I B pa3JIMYHBIX POJIAX;
IIpakTnueckas padora
Ne3 «Iloka3aTesnbHbIE YpaBHEHHSI U HEPABEHCTBA BJIa/IETh MOHATHUIMM MOKa3aTeabHask GyHKLHUSA,
JlabopaTopHas paGora HKCIOHEHTA; CTPOUTH UX T'pauKU U YMETh IPUMEHSITh
TpaKkTHyecKast MOArOTOBKA CBOMCTBA MOKa3aTeNbHON (PYHKIIUHU MPU PEIICHUU
3ajady;
OBJIaJIeTh OCHOBHBIMH TUIIAMU MOKa3aTeIbHBIX
ypaBHEHU U HEPABEHCTB U CTaH/IAPTHBIMU METOJAAMHU
UX pelIeHU U MPUMEHSTh UX MIPU pelIeHnH 3ajay;
Conep:xaHue y4eOHOro Mmarepuasa
Tema 2.3 Jlorapudwm, cBolicTBa orapudma. JlecaTnansiii u
Jlorapupmuu | HatypansHbIi orapudm. [IpeobpazoBanue OpraHu30BBIBaTh () (HEKTUBHBIN MOUCK PECYPCOB,
eckas nmorapugmuueckux BelpaxeHuil. Jlorapudmuueckue HEOOXOIUMBIX JJIS1 JOCTHXKEHUS ITOCTABJIEHHOW LENH;
GbyHKIMSA ypaBHEHUs U HepaBeHcTBa. Jlorapudmudeckas GyHKIUS U e BBICTPanBaTh MHAUBHIYaJIbHYIO 00pa30BaTEeIbHYIO

CBOMCTBa U rpaduk.

CamocrosiTesqibHast padoTa

IIpakTHyeckue padoTbl

JlabopaTopnasi paGora

IIpakTHYeckas MOAroOTOBKA
Ned «Jlorapudmudeckrie ypaBHEHUS U HEPABEHCTBA»

TPACKTOPHIO , YIUTHIBASL OTPAHUYUEHUS CO CTOPOHBI
JIPYTUX YYaCTHUKOB W PECYPCHBIE OIpaHUYCHHUS,;

pacno3HaBaTh KOHMOIMKTOT€HHbIE CUTYAIH U
peoTBpaIaTh KOH(IUKTHI 10 UX aKTUBHOU (asbl,
BBICTPanBaTh JAEJIOBYIO U 00pa30BaTENbHYIO
KOMMYHHKAIIHIO.

BJIQ/IETh MOHATHEM Jorapudmuueckas GyHKIIHS;
CTpOUTH ee rpaduk u yMeThb NPUMEHSITh CBOWCTBA
JorapupmMuuecKoi (yHKINU IpU peIIeHUH 3a/1a4;
OBJIJICTh OCHOBHBIMH THUIIAMHU JIOTapU(PMUUYECKUX,
yYpaBHEHUH U HEPABEHCTB M CTAHAAPTHBIMU METO1aMHU
UX pPEUIeHUH U MPUMEHATh UX NPH pelIeHUH 33]1ay;
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BBIIIOJIHATL CTAHAAPTHBIC TOKIACCTBCHHBIC
npeoOpa3oBaHus JIorapu(MUIECKUX BHIPAKCHUH.

Paznen 3 IlpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 24
HOBTOpe Pemienue 3a1a4 ¢ uCmob30BaHNEM CBOMCTB GUTYp Ha 8
IJI0CcKOCTH. Pelienue 3a7a4u Ha 10Ka3aTeabCTBO U OCTPOEHUE HaXOJMUTh U IPUBOJUTh KPUTUYECKUE APIYMEHTHI B
HHE KOHTpHpUMepoB. [IpuMeHeHrne NpoCTENINX JOTUYECKUX OTHOUIECHUH JICUCTBUM U CYKIACHUI
npaBuil. Perenue 3a1au ¢ HCMOJIB30BaHUEM TEOPEM O JPYroro; CHOKOMHO ¥ pa3yMHO OTHOCHUTBCS K
TPEYroJbHUKAX, COOTHOIIEHUH B MPSIMOYIOJIbHBIX KPUTHYECKUM 3aMEYaHUsIM;
TPEYroJbHUKaX, (PaKTOB, CBA3aHHBIX C YETHIPEXYT OJbHUKAMHU. pa3BepHYTO, JIOTUYHO U3JIaraTh CBOO TOUKY 3PEHMUS C
Pemrenue 3agau ¢ ucnosib3oBaHueM (HakToB, CBI3AHHBIX C WCIIOJIb30BaHNUEM aJIeKBATHBIX (YCTHBIX U
OKpY)KHOCTSIMU. Pelienne 3aa4 Ha U3MepeHMsI Ha IIIOCKOCTH, MUCHbMEHHBIX )SI3bIKOBBIX CPEJ/ICTB;
BBIYMCIICHUS IJIMH U IJI0NIa/IeH. IIPU OCYIIECTBIIEHUHU TPYNIIOBOM pabOThI OBITH Kak
CamocrosiTesibHasi padora - PYKOBOJUTENEM, TaK U YICHOM KOMAaH/Ibl B Pa3IMYHBIX
IIpakTHyeckas padora - POJIAX;
JIaGopartopHast paGora - yMeTh (OPMYITHUPOBATh U JTOKA3bIBATh TEOMETPUUCCKHE
IIpakTHYeckas MOAroTOBKA - YTBCPKIACHUA,
BJIa/IETh MOHATHSIMH CTEPEOMETPUHU: MTPU3Ma,
napajuiesienune, nupaMmuaa, TeTpadip;
UMETh MpeCTaBleHus: 00 akcnoMax CTEpPEOMETPUU U
CIIEJICTBUSIX U3 HUX U YMETh MPUMEHSAThH UX MIPU
Tema 3.1 Coaep:xkaHue yueOHOro MaTepuajia 12 pCLICHNN 3a7a1;
[psiMbie 1 YMETb CTPOUTH CEUEHUSI MHOTOTPAHHHUKOB C
IIOCKOCTH B MCIIOJIb30BAHUEM PA3JIMYHBIX METO/IOB, B TOM YHCJIE U
npoctpancTB | Harmsimuas crepeomerpus. [Ipusma, mapannenenunern, METOMa CICIOB,

(&

nMpamuaa, TeTpasip.

OcHOBHBIE IOHATHS T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI
CTepEOMETPUU U CIEACTBHS U3 HUX.

[TocTpoenue ceyeHuii MHOTOTPaHHHUKOB METOJOM CIIEOB.
HentpansHoe npoexktupoBanue. [loctpoenue ceuenuit
MHOTOTPaHHUKOB METOJIOM MPOEKLIUM.

CkpetuBarouecs npsiMble B IPOCTPAHCTBE. YTOI MEXKIY
HUMU..

Teopembl 0 MapauIeIbHOCTU MPSIMBIX U MJIOCKOCTEN B

UMETbh IPEJICTABICHNE O CKPEIINBAIOIINXCS MPSMBIX B
IPOCTPAHCTBE M YMETh HAXOJUTh YTOJ U PACCTOSIHHE
MEXLy HUMH;

HPUMEHSTh TEOPEMBI O MAPaICIbHOCTH IPSMBIX U
IUTOCKOCTEH B MPOCTPAHCTBE MPH PELICHUH 33/1ay;
YMETh MIPUMEHSITh TapajlIeIbHOE TPOSKTUPOBAHHE JUIS
n3o0paxxeHus puryp;

YMETh MIPUMEHSITh MEPIECHANKYIIPHOCTH NPSIMOH U
IUTOCKOCTH TIPH PEUICHUH 33]1a4;
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npocrpaHctse. [lapamienpHoe MpoeKTUpOBaHUE U
nzobpaxxenue uryp. IlepneHIUKYIIPHOCTD MPSIMOH U
mI0cKoCcTU. OpTOrOoHaNbEHOE

npoektupoBanue. Hakinonnsle u npoexuuu. Teopema o Tpex
MepIEeHIUKYIIsApax.

Paccrosaus mexay ¢purypamu B mpoctpancTe. OOrmii
MEPIEHIUKYIIAP ABYX CKPELIMBAIOLINXCS MPSMBIX.

VYrusl B npocTtpaHcTse. [leprieHIuKysipHbIe MIIIOCKOCTH.

CamocrosTeIbHasA paﬁoTa

BJIAJICTh IOHATUSMHU OPTOrOHAJIBHOE IIPOCKTUPOBAHHUE,
HAKJIOHHBIE U MX IIPOEKIUHU, YMETh IPUMEHATh TEOPEMY
0 Tpex MEPIEeHANKYIApax pU PEIICHUH 3aad4;

BJIAJICTh MOHATHUAMH PACCTOSTHHE MEXY (PUTypamH B
IIPOCTPAHCTBE, OOIIMI EPIEHIUKYIISAP ABYX
CKPELIMBAIOIIMNXCA NPSMBIX U YMETh IIPUMEHSTh UX IIPU
peleHnn 3a1ay;

BJIAZIETh IOHATUEM YrOJI MEKY NPSMOU U MJIOCKOCTHIO
Y yMETh IPUMEHSATH €r0 IIPU PELICHUN 3a/1a4;

BJIAJIETh NOHATUSMH JBYTPAHHBIN YIrOJI, yroJI MEXKIY

MpaxTuaeckas paGora 2 IUIOCKOCTAMH, NIEPIECHAUKYIAPHBIE IIIOCKOCTH U YMETh
Ne6 «Teopema 0 Tpex MepreH MKy IIpax» MPUMCHATE MX HPH PCILICHIHI 3a/at,
JlabopaTopHas padora -
IIpakTHYeckasi MOAT0TOBKA 2
No5 «BzanmHoe pacnonoxeHue npsiMbIX U
IUIOCKOCTEM B IIPOCTPAHCTBECY
Pa3nen 4 BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE 14
Tema 4.1 Coaep:kaHue y4e0HOT0 MaTepHajia 10
BekTopsl n CaMOCTOSATEIILHO OIIpEAEIIATh LIENH, 3a/1aBaTh
KOOpaAMHAT Bekrops! u koopauHaThl. CyMMa BEKTOPOB, YMHOKCHHE - napaMmeTphl A KpUTEpUH, 0O KOTOPBIM MOXKHO
bI B BCKTOpa Ha YUCJIO. VYron MECKIY BEKTOPAMMU. CKaJ'I}IpHOC OIIPENAECIATh, YTO LENb I[OCTI/IFHYTa;
npocrpaHcer | HPOU3BCACHHUC. KpUTHYECCKHU OIICHUBATh u HHTEPIIPETUPOBATH
Be ypaBHeHI/Ie IIJIOCKOCTH. CDOpMyJ'Ia pacCTOSAHUA MCKAY HH(i)OpMaHI/IIO C pa3HbIX MO3UIUM, pacrno3HaBaTth H#
TOYKaMH. ypaBHeHI/Ie C(I)epbl. ,ZZ@wacesz 6 npocmpancmee:. (1)I/IKCI/IpOBaTL OPOTUBOPCUMSI B I/IH(i)OpMa]_[I/I()HHLIX
napanienbHbiu NEPEHoC, CUMMEMPU OMHOCUMENLHO NIOCKOCIU, HMCTOYHHKAX;
YEHMPATIbHAS CUMMEMPU OCYILIECTBIIATE JI€JIOBYI0O KOMMYHHKAILMIO KaK CO
CBEPCTHUKAMH, TaK U CO B3POCIIBbIM;
IIpakTnyeckas padora 2
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Ne8 «CxkansipHoe npousBeieHHE BEKTOPOB)

BJIaI[GTB TMOHATHUAMU BCKTOPLI U UX KOOPAUHATHI,

CamocrosiTesibHas padoTa

YMCTH BBIIIOJIHATD OIICpallii HAd BCKTOPAMU,
HCII0JIb30BATh CKAJAPHOC ITPOU3BCACHNEC BEKTOPOB IIPU

JlabopaTopHas pa6ora

pelIeHnu 3a1ay;

IIpakTHyeckas MOArOTOBKA 2 NPUMEHSTH YPaBHEHHE TUIOCKOCTH, (popMyy
Ne7 «CnosxeHre U BBIYMUTaHHE BEKTOPOB. Y MHOKECHUE paccTosTHUS MEXly TOUKaMH, YypaBHEHHE Cephl Ipu
BEKTOpa Ha YHUCIIO» pelIeHNH 3a/1ay;
PUMEHSTh BEKTOPHI K METO/I KOOPIMHAT B
IPOCTPAHCTBE MPH PELICHUH 3aa4
Pazgen S OcHoBBI TPHrOHOMETPHH 30
Tema 5.1 Conep:xxanue yuyeOHOro marepuaja 8
Tpuronomer CTaBUTh H (HOPMYJIHUPOBATH COOCTBEHHBIC 3ajJaud B
pHYECKHe PamanHas Mcpa yTIa, TPHTOHOMETPHICCKas OKDYIKHOCTS. 00pa30BaTENbHON NESTENbHOCTU U JKH3HEHHBIX CHTYaIHsX;
bopmyser Tpuronomerpuyeckue GyHKIUU yucen 1 yrioB. opmyis MPH  OCYUCCTRICHI IPYMMOBOH ~padoTer Okt kak
PYKOBOAUTEIIEM TaK U YICHOM KOMAaH/BI B pa3HbBIX POJIAX]
IIPUBEJICHUS, CIIOKEHUSI TPUTOHOMETPHUECKUX (QYHKINH,
(opMyIbI IBOMHOIO M MOJIOBUHHOTO apryMEHTA.
[IpeoOpa3oBaHue CyMMbl, pa3HOCTH B IPOU3BECHUE
TPUTOHOMETPUUYECKUX (PYHKLUI, U HA000POT.
—  BBINOJIHATh CTAHJAAPTHBIE TOXKAECTBEHHbIE
CamoctonTennas pabora . Hp606p8.30]faHI/I${ TPUTOHOMETPUYECKHUX,
BBIpA)KEHUII.
IIpakTHyeckasi padora 1
Ne9 «Dopmyiibl ciioKeHMsI, JBOMHOTO YIila»
JlaGoparopHasi padora -
IIpakTHYeckasi MIOATOTOBKA 1
Ne 10 «@opmyssl IPUBEACHUS»
Tema 5.2 Coaepikanue yueOHOro MaTepuajia 8
Tpuronomer Be1Oupate myTh JOCTHKEHHUS 1€ IIJIAHUPOBATh
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puyeckue Tpuronomerpuueckue ypaBHeHUs. OJTHOPOIHbIE pelIeHUE TIOCTABJICHHBIX 3a7a4, ONTUMUHUPYS
YPAaBHEHUS U | TPUTOHOMETPUUYECKUE YpaBHEHUS. Pelienre npocTenmumx MaTrepHualbHble U HEMATEpUAJIbHBIC 3aTPATh;
HEPABEHCTBA | TPUIOHOMETPUYECKUX HEpaBeHCTB. [Ipocrelimue cucrteMbl pacrio3HaBaTh KOH(JIMKTOTEHHBIE CUTYalluU U
TPUTOHOMETPUUYECKUX YPABHEHUU. MPEIOTBPAATh KOH(IIUKTHI IO MX aKTUBHOH (asbl,
BBICTPAMBATh JICTIOBYIO U 00pa30BaTEIbHYIO
CamocTosTeJIbHAst paboTa KOMMYHHKAIIHIO, N30erast JMYHOCTHBIX OLEHOYHBIX
IIpakTnueckas padora CYXKJICHUM;
BJIaICHUC CTaHJAapTHBIMHA npueMamMu peuICHuA
TPUTOHOMETPUUCCKUX YPAaBHCHHUUN W HEPABCHCTB, UX CHUCTCM,
ﬂaﬁopaTopHaﬂ paﬁoTa HCIIOJIb30BAHNE T'OTOBBIX KOMIIBIOTCPHBIX IpOrpamMm, B TOM
IIpakTH4eckasi MOArOTOBKA YHCIIE UIS ITOMCKA ITYyTH PELIEHUs U WUIFOCTPAIUN PELICHUS
Nell «IIpocreitime TPUrOHOMETPUYECKHAE YPABHEHUSD) YpaBHEHUH W HEPABEHCTB;
Tema 5.3 Copep:xaHue y4eOHOIro MmaTepuaja
Tpuronomer Hynmu pyskimm, mpoMeXyTKu 3HaKOTIOCTOSTHCTBA, CaMOCTOSITEIBHO ONpENENATh e, 3a/1aBaTh
puyeckue MOHOTOHHOCTh. Hanbouibliee 1 HauMeHblllee 3HaYeHHEe rnapaMeTpbl U KpPUTEPUHU, IO KOTOPBIM MOMXKHO
GyHKIHH.. ¢byuknun. [lepuoanyeckue GyHKINY U HAUMEHBIIUN TIEPUO. OIIPENENIATh, YTO LIENIb JOCTUTHYTA;

UerHbie u HeueTHbIe GyHKIMH. [IpeoOpazoBanms rpadukoB
(GyHKIMI: CIBUT, YMHOKEHHE HA YUCIIO, OTPaKEHUE
OTHOCHUTEIILHO KOOPJMHATHBIX OCEH. TpUTOHOMETpUUYECKUe
(YHKIMU YKMCIIOBOrO aprymMenTa Y =C0SX, Y =Sin X,
y=1gX, y =ctg x. CoiicTBa u rpadpuxu
TPUTOHOMETPUUECKUX (PYHKIIMA.

OO6paTHble TpUroHOMETpUUYecKUe (QYHKIIMH, UX TJIaBHbIE
3HAYEHUs, CBOUCTBA U rpaduKu.

CamocrosiTesibHas padoTa

IIpakTuyeckas padora
Nel2 «OpHOpOAHBIE TPUTOHOMETPUUECKHUE YPABHEHUSD)

JlabopaTopnasi pabora

IIpakTHYecKkast MOATO0TOBKA
Nel3 «IlocTpoenue u urenue rpadukoB GYHKIUID

KPUTUYECKH  OICHMBAaTh W HMHTEPIPETUPOBATH
UHPOpPMALIMIO C pPa3HBIX MO3UIMHA, pPACIO3HABAaTh U
buKCHpOBaTh MPOTUBOpPEYHS B HHOOPMAITMOHHBIX
UCTOYHUKAX;

OCYIIECTBIISITH  JICJIOBYIO KOMMYHHKAIIMIO KaK  CO
CBEPCTHUKAMH, TaK M CO B3POCIIBIM;

BraneTh MOHATHAMU: 3aBUCHMOCTD BETMYUH, (QYHKIIUS,
apryMeHT U 3Ha4YeHUe QPYHKIHH, 001aCTh ONPEICIICHHS
Y MHOXKECTBO 3HaYCHUU (YHKIUH, TpaduK
3aBUCHUMOCTH, rpaduk GyHKIHUU, HYIH GYHKIIHUH,
MPOMEKYTKU 3HAKOTIOCTOSIHCTBA, BO3pPAaCTaHKUE Ha
YHCIIOBOM MPOMEXKYTKE, YObIBAHUE HA YHUCIOBOM
pOMeXyTKe, Hanboblliee 1 HAaNMEHbIIIee 3HAaUeHUE
(GyHKIIMM Ha YUCIIOBOM MPOMEKYTKE, MePHOInIecKast
dbyHKIMSI, IEpUOJI, YeTHAS ¥ HeueTHas! PYHKIUHU; yMETh
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IIPUMEHSATD 3TU IOHATHUSA IIPU PELICHUH 3a]1a4;
BJIAJICTh MOHATUAMHU TPUTOHOMETPUYECKUE (PYHKITUH;
CTPOUTH UX I'papUKH U yMETh IPUMEHSATH CBOWCTBA
TPUTOHOMETPHUYECKIX (QYHKIMHI MPHU pEIICHUH 3a/1a4;

Pa3zgess 6 MHOrorpaHHMKHU M KpYIJible TeJia 28
Tema 6.1 Coaep:kanue yueOHOro MaTepuajia 10
MHuororpasn BbIOMpATh IYTh TOCTHKEHHUS LEJU IUIaHUPOBATh
UKH Buibl MHOTOTPaHHHKOB.. pellIeHre TIOCTABIEHHbIX 33124, ONTUMI3HPYS
[IpaBunbHbIe MHOTOTpaHHUKK. [Ipu3ma. [lapamenenunen. MaTepHaIbHBIE 1 HEMATEPHAIBHBIE 3aTPATHI
CsoiictBa mapasienenuneaa. [IpsmMoyroabHbIi pacro3HaBaTh KOH(M)IMKTOTEHHBIE CUTYAIH U
napajienenumnel. HakIoHHbIE NPH3MBL. IPEI0TBPAIATh KOHQIUKTHI IO HX aKTHBHOM (as3sl,
[Mupamuna. Buasl nupamui. DneMeHThl IPaBUIIbHON BBICTPanBaTh JCIIOBYIO U 00pa30BaTEIIBHYIO
nupamuabl. [Tupamuasl c PaBHOHAKIIOHEHHBIMH pebpamu u KOMMYHHKAIMIO, H30erast TMUHOCTHBIX OLEHOUHBIX
IpaHsMHU, UX OCHOBHBIE CBOMCTBA. CYHKICHHI;
[Inomany moBepxXHOCTEH MHOTOTPAaHHUKOB. Y CEUEHHAs!
nupamuja. [lonsrue o0bema. O6GbeMbl MHOTOTPAHHUKOB
CamocTosiTe1bHasi paboTa - BJIAJICTh MOHATUAMU NIPU3Ma, NapajuiesIenunes 1
IIpakTHyeckas padora MIPUMEHSTh CBOMCTBA MapaJlieJenuneaa Ipyu peeHnn
3ajay;
BJIAJICTh MOHITHUEM NPSAMOYIOJIbHBIN MapajuleIenunes u
JlaGopaTtopuas paGora - INPUMEHSATH €r0 IPH PEeIIeHUH 3a/1a4;
IpakTHyecKast IOArOTOBKA 2 BJIAJICTh NOHATUAMU MUPAMMJIA, BUbI TUPAMU]L,
Nel4 «Bpruncnenue miomazaei 1 00beMOB MHOTOTPAHHUKOB) DIIEMEHTEI IPABUIIbHON MMPAMHJIb! K YMETh HPUMEHATH
UX IIpU PELICHNH 3a/1a4;
UMETb IIPEJCTaBICHNUE O TeopeMe Dilnepa, MPpaBUIbHbBIX
MHOTI'OI'paHHHKAX;
BJIAJICTh MOHATHUEM ILIOLIAIU IOBEPXHOCTEH
MHOTOI'PaHHUKOB U YMETb IPUMEHSATh €ro Mpu
pelLlIeHNH 3a/1ay;
Tema 6.2 Coaepikanue yueOHOro MaTepuajia 11
Tenan OCYIIIECTBIIATh AEJIOBYI0O KOMMYHHKAIUIO KaK CO
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IIOBEPXHOCTHU CBEPCTHHUKAaMH, TaK U CO B3POCIJIBIMU (KaK BHYTPH
BpallleHUS Tena Bpamenus: TUINMHIP, KOHYC, ap U chepa. CeueHus 00pa30BaTEIIbHOI OpraHu3alny, TaK 1 3a €€
HWIMHAPA, KOHYca U mapa. [IlapoBoii cerMeHr, mapoBoi npeaenamMu);
CJIOM, IIIapOBOM CEKTOP (KOHYC). pa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOYKY
VYcedeHHas nupaMKia ¥ yCEUEHHBIN KOHYC. 3pEeHUsl C HCIOJIb30BaHUEM aJIeKBAaTHBIX (YCTHBIX H
KacarenbHble npsiMble U IIIOCKOCTU. Brincanusie u IIMCbMEHHBIX) A3BIKOBBIX CPEJICTB;
omncannbie cepsl. O0bemMbl Ten BpameHus. [omanp HaxXOJUTh W MPUBOAUTH KPUTHUECKHUE apryMEHThl B
ctepsl. [Lmomans MOBEpXHOCTH UIMHIPA U KOHYCA. OTHOUIEHUH JIEUCTBUUA U CY)KACHUW IPYroro; COKOWHO
KoMOuHaim MHOTOrpaHHUKOB M T€J BpallCHUS. U pa3yMHO OTHOCHUTHCSI K KPUTHUYECKUM 3aMEUYaHHSIM B
[Tono6ue B mpocTtpanctBe. OTHOIIEHNE 00BEMOB U TIJIOIIA IEH OTHOIIIEHUH COOCTBEHHOTO CYXICHUS
MMOBEPXHOCTEN MOJOOHBIX (hUryp.
BJI4/IETh MOHATHUIMM TeJa BpalleHus (MIMHIP, KOHYC,
niap u cdepa), X CeUeHUsI U yMETh IPUMEHSATh UX IIPU
pelleHnH 3a/1ay;
MMETh NMPEJCTABIEHUS O BIIMCAHHBIX U OMUCAHHBIX
cdepax U yMeTh IPUMEHAThH UX MPH PEIICHUHN 3a]1a4;
BJIQ/IETh MOHATHIMH 00BEM, 00BEMBI TEJ BPAIICHUS U
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;
UMETh MPEJCTABICHUE O pa3BepTKe IIIIUHAPA U
KOHYCa, TUIONIa/IM IOBEPXHOCTH IIMIIMHAPA U KOHYCAa,
YMETb PUMEHSThH UX IIPU PEILICHUH 3a]1a4;
CamocTosiTebHast paGoTa UMETh MpeJICTaBlIEHUE O IUIoaau chepbl 1 yMETh
MpakTuueckas paGora 4 MPUMEHSITh €r0 IIPU PEILIeHUH 3a/ay;
NelS «Bprluncnenue miomaay 1 oobeMa HUIMHIPA U Iapay YMETh pemaTh 3a1a41 Ha KOMOMHAIMH
Nel6 «BzaumHoe pacnosnoxeHue cepsl U IIOCKOCTU MHOTOTPaHHUKOB H TEJ BPALCHHA,
UMETh MPEJCTaBICHUE O M0I00UU B TPOCTPAHCTBE U
JlaGopaTtopuas padora - YMEThb pelIaTh 3a/1a4i Ha OTHOIIEHHE 0OBEMOB U
MpakTHYecKas MOArOTOBKA 1 Ionaiel MoBEPXHOCTEN MOI0OHBIX QUTYD.
Nel7 «Bpruncnenue miomaseil 1 00beMOB TeJ BPALICHUS
Pasznen 7 Hauajga maTeMaTH4eCKOro aHAJIN3a 22
Tema 7.1 Coaepikanue yueOHOro MaTepuajia 20
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[IpousBonna | Ilonstue npenena ¢pyHkuuu B Touke. HempepbiBHOCTH OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYyrue
s ¢byHKIMH. HeMaTepHaIbHbBIE PECYPChl, HEOOXOAUMBIE /IS
Huddepenuupyemoctsb Gynknuu. [IponsBogHas GyHKIMH B JIOCTHKEHHS IOCTaBICHHOM LIETH;
touke. Kacarenpnas x rpaguxy Qynkuuu. ['eomerpuaeckuii u HAXOJUTh M IPUBOJIUTh KPUTHUYECKHE apTyMEHTHI B
¢bu3nveckuii CMBICI TPOU3BOIHOMU. [Ipon3BoaHbIE OTHOILICHUH JEUCTBUM U CYKIEHUHN JPYroro;
anemMeHTapHbIX (yHkuuid. [IpaBuna nuddepenuupoBanms. IIPU OCYIIECTBIIEHUHU TPYNIIOBOM pabOThI OBITH Kak
Bropas npousBoHast, ee reOMeTpUIeCKUi 1 (pru3ndecKuit PYKOBOJUTENEM, TaK U YWIEHOM KOMaH/Ibl B Pa3JIU4HbIX
CMBICII. pOJISIX;
Touku skcTpeMyma (MakCUMyMa U MUHUMYMa).
HccnenoBanue sneMeHTapHbIX GYHKIMM Ha TOUKH IIPUMEHATD JUIS PELIEHU 3a/1a4 TEOPUIO IIPENIETIOB;
JKCTpeMyMa, HauOoJIbllIee U HAUMEHbIIIee 3HAaUEHUE C BJIAJIETh IOHATUAMU: IPOU3BOIHAS (PYHKIMH B TOUYKE,
ITOMOIIBIO0 TPOU3BOJHOM. NIPOM3BOIHAS (PYHKITHH;
CamocTosiTeJIbHAsi padoTa BBIUUCIIATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (QYHKIIHHA 1
IpakTHyeckas pabora MX KOMONHAIIHIT;
UCCIIEIOBaTh (PYHKIMU HA MOHOTOHHOCTb U
IKCTPEMYMBI,
CTPOUTH TPaQUKH U IPUMEHSTH K PEIICHHIO 3a/1a4, B
JlaGopaTtopuas paGora - TOM YHCJIE C TapaMETPOM;
BJIQ/IETh MOHATHEM KacaTelbHasl K rpaguky GyHKIUU U
IpakTHYecKast MIOArOTOBKA 2 YMETh MPUMEHSTH €ro MpHU pPeuIeHUH 3a/1a4;
Nel8 «Borarcienne mpou3BoIHON (QYHKITUN
Nel9 «MccnenoBanre GyHKIIMM HA MOHOTOHHOCTh. TOUYkH
IKCTPEMYMa
Pasznen 8 MHnarerpaa 16
Tema 8 Coaep:kaHue y4e0HOT0 MaTepHaja 11
WuTerpan [TepBooOpasnas. HeonpeneneHHsblil HHTErpaJl. OCYILECTBJIATh JI€TOBYI0 KOMMYHHUKAIMIO KaK CO

[TepBooOpa3ubie anemMeHTapHbIX GyHKIMi. [Inomanb

KpuBOJMHEWHOH Tpanenuu. @opmyna Herotona-JleitOnuma.

OmnpeneneHHblil HHTErpaj

CamocrosiTesibHast padora

CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH
00pa30oBaTeIbHOW OpraHU3aIiH, TaK 1 3a €¢
npeaenaMu);

pa3BEpHYTO, JOTMYHO M TOYHO H3JIAraTh CBOI TOYKY
3peHUsI C HCIOJB30BaHUEM aJeKBAaTHBIX (YCTHBIX H
MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

HAaXOAWTh W TPUBOAUTH KPUTHUECKHE AapryMEHTHI B
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IIpakTnueckas padora 4 OTHOILLIEHUH JCHUCTBUU U CYXICHUU APYroro; ClIOKOMHO
Ne21 «HeonpeneneHHslil HHTErpam» U Pa3yMHO OTHOCUTHCS K KPUTHYECKUM 3aMEYAHUSAM B
No22 «OnpeneneHHbIN UHTErPA OTHOIICHUH COOCTBEHHOTO CYXKICHHS
JlabopaTopnas pa6ora BJIAJICTh MOHIATUSAMH TIEPBOOOpa3Has QyHKIHSA,
IIpakTHYeckas MOAroTOBKA 1 OTIpeIeIeHHBIN HHTErpal;
Ne20 «HaxoxaeHne nepBooOpa3HbIX JIEMEHTAPHbBIX npuMeHsTh TeopeMy Hprotona—Jleiibnuma u ee
GyHKIHID CJIEACTBHS ISl pEIICHUS 3a7a4.
Pa3nen 9 BeposiTHOCTH M CTATUCTHKA, JIOTHKA 22
, TCOPUSHA Fpa(l)OB " KOMﬁI/IHaTopHKa
IToBTrOopenue | CopepskaHue y4eOHOIro MaTepuasa 8
CaMOCTOATEIIBHO ONPECACIAThL HEIN, 3a/laBaTh MapaMeETphbl 1
Hcnons3oBanue TadIMIl U Juarpamm it NpE€ACTaBJIICHUA KpUTEPUH, N0 KOTOPBIM MOXKHO OINPEJICINTh, YTO 1I€]Ib JOCTUTHYTA,
aHHBIX. Pemenue 3amau Ha MPUMEHEHHUE OIHACATEIIbHBIX HCKaTh U HAXOIUTh 00O0OIIECHHBIE CITOCOOBI PEIICHHS 33a/1a4, B TOM
XapaKTEPUCTHUK YHMCIOBBIX HAOOPOB: CPeTHNX, HANOOIBIIEro HHCIE, OCYNIECTBIIATE PA3BEPHYTEIH HH(OPMALMOHHELH NIOHCK
CTaBUTh HAa €r0 OCHOBE HOBbIC (YueOHbIC U MO3HABATEIILHBIC)
Y HAaUMEHBILIETO 3HAYEHUs, pa3Maxa, TUCIIEPCU U saxaun:
CTaHJAPTHOIO OTKJIOHEHUs. Bbruncienne 4actor u
BEpPOSATHOCTEH COOBITHI. Brruncienue BeposSTHOCTEH B
OIIbITaX ¢ PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHU UCXOJaMH. OIIEpUPOBATH OCHOBHBIMU ONUCATEIbHBIMU
Hcnonb3oBanne koMmOMHATOpUKH. Borunicienue XapaKTepUCTHKAMHU YHCIOBOTO HabOpa, OHATHEM
BCpOﬂTHOCTCfI HE3aBUCHUMBIX cOOBITHH. Mcroab30Banue reHepajbHasi COBOKYITHOCTb U BbI6OpKOI71 U3 HEE,
(bopMyHH CJIOKCHUSL BGPOHTHOCTefI, AuarpaMmm Bﬁnepa, BJIAAETH OCHOBHBIMH IMOHATHUIMHA KOM6I/IHaTOpI/IKI/I )58
JiepeBa BEpOSTHOCTEH, hopMyJisl bepHym. YMETBb UX PUMEHATH IIPU PELLICHUHN 3a1a4;
UMETh MpeCTaBlIeHUuEe 00 OCHOBAX TEOPUU
CamocrosiTesibHas padoTa - BEPOSITHOCTEH;
IIpakTHyeckas padora
Ne23 «Bpruncnenue 4acToT U BEPOSATHOCTEN COOBITUI»
Ne24 «Bpruncnenue BeposiTHOCTEH HE3aBUCUMBIX COOBITHI
JlabopaTopHasi pabora -
IIpakTHYeckasi MOATOTOBKA 2

Ne23 «BpluncieHHe 4acTOT ¥ BEPOSITHOCTEH COOBITHI
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Ne24 «Brpruncnenne BeposSTHOCTEH HE3aBUCHMBIX COOBITHID

Tema 9.1 Coaepikanue yueOHOro MaTepuajia 8
o OLCHUBATH PECYPCHI, B TOM 4HCJIC BpEMA U nue
?;:)GI)NI[/I@;TH éZJIOBHaSI BEPOSATHOCTD. HpaBI/IJI(c)D yMHomellismi BEPOSITHOCTEH. HeﬁaTepHaﬂfﬁILI}e]ppe.(:prLI, HeOGXO}II/IpMLIe Hﬂ;:{p;'(r)cmmeﬂm
pMYyJia IOJJHOU BEPOATHOCTHU. WOopMYyJia baucca. MOCTaBJICHHOMU LICIIH,
BCPOATHOCTH | JyckpeTHBIE CIlydaiiHbIE BEIMUUHBI U PACIIPENEIEHHS. HAXOJMTh ¥ PUBOJUTH KPUTHYECKHE APTYMEHTBI B OTHOILIEHHH
1 CoBmecTHBIE pacnpeneneHus. Pacnpeaenenne cyMmMbl U AeHCTBU 1 Cyxnennit Apyroro;
MaTeMaThaCC | ypop3BeieHNs HE3aBUCUMBIX CITYYalHBIX BEJTHUNH. TpH OCYMIECTRIICHNH IPYNTOBOii paboThi GhiTh Kax .
KOI\/JI MaTeMaTquCKoe OXKIIAHIE 1 I[I/Icnepcpl;[ CﬂyqaﬁHOﬁ PYKOBOAUTEIIEM, TaK U YJICHOM KOMAH/BI B Pa3JIMYHBLIX POJIAX;
CTATUCTUKH. | gepyunpl. MaTeMaTHYECKOE OKUIAHUE U TUCIEPCUS CYMMEI
CITy4aHHBIX BEIMYHUH. OIIEPUPOBATH MOHATHUAMM: YaCTOTA U BEPOATHOCTh
bunapnas ciydaiiHas Benu4MHa, pacnpezesenue beprymm. COBBITHUS, CYMMa H POU3BEICHHE BEPOSITHOCTEH,
['eomerpuueckoe pacnpesenerue. buaomuanbHoe BBIYUCIISITH BEPOSITHOCTH COOBITUI HA OCHOBE TOJICUeTa
pacripeziesieHue U ero cBorcTBa. HempephiBHbIE ClrydaliHbIe YHCIIa UCXOJIOB;
BENIMYNHEIL. [I10THOCTE BeposTHOCTH. DYHKIMS VMMETH MPECTABICHUE O TUCKPETHBIX U HENIPEPBIBHBIX
pacnpesenenns. PaBHoMepHOE pacrpe/iesieHHe. CIIy4allHBIX BEJINYMHAX U PACIPENCIICHUSX, O
Hopmanesoe pacnipenenenue. @ynkuus Jlannaca. HE3aBHCUMOCTH CITy9aliHBIX BEJINYHMH;
Hapal\{eTPH HOPMAJILHOTO pacnpeseneHus. [pumeps UMETh MPEJICTABIICHUE O MATEMaTHIYECKOM OXKUIAHUH U
CITyJalfHBIX BEIMYHH, IT0JINHEHHBIX HOPMAIbHOMY 3aKOHY JWCTIEPCHHY CITYYaiHBIX BETHUNE;
(IIOrpenHOCTE N3MEPEHHIA, pocT 4YernoBeka). Kosapuarus UMETh MPEJICTABIICHUE O COBMECTHBIX PaCpeICIICHUIX
JBYX ClIy4alHbIX BeauduH. [lonsTre o koadduunenrte CIIYYaiHBIX BEJIHYHH;
koppessiun. CoBMECTHbIC HAOMIFONCHUS JIBYX CITyYalHbIX MMOHUMATh CYTh 3aKOHA OOJIBIIIUX YHUCET U BLIOOPOYHOTO
BCJIMYHMH METO/1a U3MEPEHHUS BEPOSTHOCTEH;
CamocrosTeabHast padora ) MMETh MPECTABICHUE O HOPMAIBHOM pacIpeae/iCHUN
MpakTHYeckas padoTa 4 U IPEMEpax HOPMAIBHO PACIPE/ICIICHHBIX CIyqaiiHbIX
No25 «BblunciaeHHe AUCKPETHBIX CIIyYaiiHBIX BEITIHH, .
UMETh MPEJCTABICHUE O KOPPEISIUH CITyJaiHbIX
BEJIMYUH))
BEJINYUH.
Ne26 «IlorpemHocTh U3MEPEHUIN»
JlaGoparopHnas padora -
IIpakTHYecKkast MOATOTOBKA
Pa3nen 10  YpaBHeHMSI M HEPABEHCTBA 26
Tema 10.1 Coaepikanue yueOHOro MaTepuajia 10

YpaBHeHHUA U

CaMOCTOATCIIBHO OIPCACIIATH OcIiu, 3aaaBaThb
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CUCTEMBI I'paduueckuii meron perieHus: ypaBHeHuil. Pemenue rapaMeTpbl U KpPUTEpPUHU, IO KOTOPBIM MOXHO
ypaBHEHUI YPaBHEHUH COJEpKAIIMX IEPEMEHHYIO 110 3HAKOM MOMYJIS. ONPENEIIATD, UTO LIE€b JOCTUTHYTA;

CucTeMbl MOKa3aTeNbHBIX, JOTapUPMUUECKIX U KPUTHMYECKM  OLIEHMBAaTb M HUHTEPIPETUPOBATH
UppalMOHAJIbHBIX YpaBHEHUH. Y paBHEHUS, CUCTEMBI UHPOpPMALIMIO C pa3HBIX MO3UIHMHA, pPACMO3HABaTh M
yYpaBHEHUH C mapaMeTpaMHu. ¢UKCHpOBaTh MPOTHUBOPEYUS B  HH(POPMAITMOHHBIX

HCTOYHUKAX;

CamocrosiTesibHasi padora OCYILECTBIIAITh  JEJIOBYI0 KOMMYHHUKAIlMIO KaK CO
IIpakTuueckas pabdora CBEPCTHHUKAMHU, TaK U CO B3POCIbBIM;

Ne27 «O06mue npreMbl perieHnid ypaBHEHUN»

Ne28 «Mcnonb3oBanue cCBONUCTB U rpadukoB (YHKIIAN JTs CB0O0O/IHO OTIEPHPOBATH NOHATHAMHU: YPABHEHHE,
pelIeHNs YpaBHEHUN» PaBHOCHJIbHBIE YPAaBHEHUS U ypaBHEHHE, ABIIAIOIIEECS
JlaGopatopHas paGora CJIEICTBUEM JPYroT0 YpaBHEHMsI, ypaBHEHUS,

pPaBHOCUJIbHBIE HA MHOYKECTBE, PABHOCUJIbHBIE
IIpakTHYeckasi MOATOTOBKA MPe06PA30BAHNS YPABHEHH;

peliaTh pa3Hble BUbl ypaBHEHUHN U UX CUCTEM, B TOM
YHCIIE HEKOTOPbIEC YpaBHEHHS 3-11 U 4-i1 CTeNeHew,
JIpOOHO-pallMOHAIbHBIE U UPPALIMOHAIILHBIE;
pelaTh aaredpandyeckue ypaBHEHHs U UX CUCTEMBI C
napamMeTpamMu anredpandeckuM U rpaduaeckum
METOIaMU;

Tema 10.2 Conep:xanue y4yeOHOro MmaTepuasa

Hepasenctaa OCYIIECTBIIATH JEJIOBYI0O KOMMYHHUKALUIO KaK CO

I'paduaeckuit MmeTos perieHus: HepaBeHCTB. Pemenue
HEPaBEHCTB COJEPKAILUX [IEPEMEHHYIO II0JI 3HAKOM MOJTYJIsl.
CucreMbl IOKa3aTeNbHBIX, JOTAPUPMUUECKUX U
MppalMOHAIbHBIX HEPAaBEHCTB. METO 1 HHTEPBAJIOB IS
pelIeHNs] HEPaBEHCTB.

CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH
00pa30oBaTeIbHOW OpraHU3alluy, TaK 1 33 e
npeaenamMu);

pa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTh CBOK TOYKY
3peHHS] C WCIIOJIb30BAaHUEM aJICKBAaTHBIX (YCTHBIX H
MUCHMCHHBIX) SI3BIKOBBIX CPE/ICTB;

CamocrosiTesibHass padora

HaxXoAuTb MW IMPUBOAUTH KPUTHUUCCKHUEC AaAprymMCHTHI B

IIpakTnuyeckas padora
Ne 29 «OcHoBHBIE MTpUEMBI PELIEHUs HEPAaBEHCTB»
Ne 30 « Perienue HepaBeHCTB METOJIOM MHTEPBAJIOBY

OTHOLLIEHUH NCHCTBUU U CYXKIACHUHU APYroro; ClioKOWHO
U Pa3syMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEYaHUSIM B
OTHOILIEHUH COOCTBEHHOTO CYXICHUS

JlabopaTopnasi pabora
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HpaKTI/I‘leCKaH MnoAroToBKa

CBOOO/IHO OTIEPUPOBATH MOHSATUSMU: HEPABEHCTBO,
PaBHOCUJIbHBIC HEPABEHCTBA

Bcero

peuiaTh pasHbIC BUABI HCPABCHCTB U UX CUCTEM,
HCII0JIb30BAaTh METO MHTCPBAJIOB MJIA PCHIICHUSA
HCPAaBCHCTB, B TOM YHCJIC I[pO6HO-paIII/IOHaJII)HBIX nu
BKJIIOYAIOUINX B c€0sl UppalliOHAIbHbIE BBIPAKECHMS;
pemaTh anredpanvyeckue HepaBeHCTBA U UX CUCTEMBI C
napamMeTpamMu alnredpandeckuM u rpaduueckum
METOJIaMU;

BJIAZICTh pa3HBIMU METOJaMH JOKA3aTCIIbCTBA
HEPaBEHCTB;

22




2.3. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOU
AEATEJIBHOCTHU CTYAEHTOB

Conepxxanue
oOyueHus

Koi-
BO
4acoB

XapakTepuCTHUKa OCHOBHBIX BUIOB JICATEIILHOCTHU CTYJCHTOB (Ha ypOBHE
y4eOHBIX JIeHCTBHIA)

IToBTOpEHUE

14

Pemenue 3aga4 ¢ UCIOIb30BaHUEM CBOMCTB YHCEN U CUCTEM CUUCIICHUS,
JIETUMOCTH, JI0JIEN U YacTel, MPOLUEHTOB, MOIyJIeH uncen. Pemenne 3agau
C UCIIOJIb30BAHUEM CBOWCTB CTEIEHEN U KOPHEW, MHOTOWICHOB,
npeoOpa3oBaHUi MHOTOWIEHOB U JJPOOHO-PALlMOHATIBHBIX BBIPaXKEHUH.
Monynb uncia v ero cBoicTBa. Pemenue 3a1a4 Ha IBUKEHHUE U
COBMECTHYIO pabOTY, CMECH U CIUIaBbI C IOMOIIBIO TUHEHHBIX, KBAaJIPATHBIX
U JpOoOHO-pallMOHANIBHBIX YpaBHEHUH U UX cucteM. Pelienue 3anad ¢
MTOMOIIBIO YHCIIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJIHOM
MIEPEMEHHOM, C MPUMEHEHUEM N300pakKeHHsI UUCIIOBBIX TPOMEKYTKOB.
Pemenue 3aa4 ¢ UCMOJIb30BaHUEM YHCIIOBBIX (PYHKIUN U UX IpadUKOB.
Hcnonb3oBanue cBOMCTB U rpapUKoOB TMHEHHBIX U KBaIpaTUYHBIX

(GbyHKIM, 00paTHOM MPONOPLUUOHAIBHOCTH U QYHKIMH Y = \/; .
I'padmueckoe pemenre ypaBHeHUI 1 HepaBeHCTB. Mcronb3oBaHue
orepaluii HaJl MHOKECTBaMU U BbICKa3bIBaHUAMH. Vcnonb3oBanue
HEPaBEHCTB M CHCTEM HEPABEHCTB C OJJHOU MEPEMEHHOM, YHCIOBBIX
MMPOMEXYTKOB, NX 00BeTMHEHUH U TIepeceueHuid. [I[puMenenne nmpu
peleHn! 3a/1a4 CBOMCTB apru(pMETHUECKON U TEOMETPUIECKOIN TTPOTPECCHH,
CYMMHUPOBAHUSI OECKOHEYHOM CXOAIICHCS T€OMETPUIECKOU MPOTPECCHUH.

Pazgen 1
DJIEeMEHTHI TEOPUHU
MHOKECTB H
MaTeMaTHUECKOM
JIOTHUKH.

16

O3HaKOMIICHHE C IMOHITHEM: MHOKECTBA( YUCIIOBBIE, TEOMETPHUCCKUX
¢uryp) CpoiictBa MHOKeCTB. CITOCOOBI 3aJaHUSI MHOKECTB.
[ToxMHOXecTBO. 3HAHKE 3aKOHBI JIOTUKHU. Permarh toruyeckue 3aaauu ¢
UCIIOJIb30BaHUEM KpyroB Diiepa. [IpoBoUTh YMO3aKITIOUEHUS,
000CHOBaHHMS U JI0OKA3aTEIbHBIC PACCYXKICHUS B CUTYAIIMSIX TIOBCEIHEBHOM
YKU3HU, IPU PEIICHUH 33124 U3 JPYTUX IPeMETOB

Pazmen 2
CreneHHas..
MoKa3arelbHas U
norapumMuuecKas

GyHKIHH.
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O3HakoMJIEHHE C IOHATHEM CTENIEHU C JEHCTBUTEIbHBIM IT0KA3aTEIEM,
CBOICTBA cTeneHH, Jjorapudmom, cBoiicTBa orapupma. 3HaHUE CBONCTB
CTerneHe, JorapugmoB. JlecITUUHBINA 1 HaTypaIbHBIN Jorapudm.
HaxosxaeHne 3HaueHu# CTeneH!, UCTIONb3Ysl TPH HE0OXO0AMMOCTH
UHCTPYMEHTAJIbHBIE CPE/ICTBA.

Pewrenne nppaliMOHaJIBHBIX YPABHEHUN.

Pemienune npocredmnx , MOKa3aTeNbHbIX, JIOTapU(PMUUECKUX YPAaBHEHUN U
HEPaBEHCTBA.

BrimonHenue npeobpazoBaHuii BeIpakeHU, TpUMEHEHHEe GopMy,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JIorapu(pMOoB.

Omnpenenenne o0NMacTH TIOMYCTUMBIX 3HAYSHUHN JTOrapu(pMUIecKoro
BBIpaXKCHUSA

O3HaKoMJIEHHE C ONpeJIeTICHUEM JIOTapu(PMUYECKOH , TOKa3aTeIbHOMH,
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cTerneHHON (yHKIMel, rpaduku QyHkmmid. Yucno € u pyHkuus y =e*.
Haxosxnenue obnact onpeaenaeHus U 00JacTy 3HaYeHUN QyHKITHH

Paznen 3
[IpsimMble n
IIJIOCKOCTH B
IIPOCTPAHCTBE
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@opMyIMpOBaHUE U MPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aMHOTO
PacmoJIoKEeHUs NPSIMBIX U IUIOCKOCTel. Pacrio3HaBaHue Ha uepTexax u
MOJIENISIX Pa3IMUHBIX CIIy4aeB B3aUMHOIO PACIOJIOXKEHUS MPSIMbIX U
IJI0CKOCTEH, apryMEHTUPOBAHUE CBOUX CYKICHHI.

DopMyIUpOBaHUE OMPEAECIEHUN, TPU3HAKOB U CBOMCTB MapalIeIbHbIX U
MEePIEHINKYIISIPHBIX TTIOCKOCTEH, BYTPAHHBIX U JIMHEHHBIX YIJIOB.
BrinonHeHue nocTpoeHus yriioB MEX Iy MPSIMBIMH, MPSIMOMN U TIOCKOCTHIO,
MEXAY MIOCKOCTSIMU 10 OMMCAHUIO U pacliO3HaBaHUE UX HAa MOJEIISX.
[IprMeHeHne NpU3HAKOB U CBOMCTB PACTIOJIOKEHUS IPSIMBIX U IUIOCKOCTEN
IIpH pelIeHNH 3a/ay.

N300paxkenne Ha pUCYHKaxX U KOHCTPYUPOBAHUE Ha MOJIENISIX
MEPIEHIUKYIISIPOB M HAKIIOHHBIX K TUIOCKOCTH, TIPSIMBIX, TTapaJUIEIbHBIX
TIJIOCKOCTEH, YTIIOB MEXK Ty MPSMOMN U TJIOCKOCTHIO U 000CHOBaHUE
MTOCTPOCHHSI.

Pemenue 3a1a4y Ha BbIYKMCIIEHHE T€OMETPUUECKUX BeIUUUH. ONMChIBaHUE
PacCTOSIHUS OT TOYKH JI0 TJIOCKOCTH, OT MPSAMOM /10 TIIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEXIY CKPELIUBAOIIMMUCS MPSIMBIMH, MEX Y
MIPOU3BOJILHBIMU (PUTypamMu B IPOCTPAHCTBE.

@opMyIHpPOBAHKE U TIOKAa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosTHUAX(TEOpeM CyIeCTBOBaHUs, CBOMCTBA). M300pakeHne Ha
yepTekax U MOJIENIX pacCTOSIHUS K 000CHOBaHHE CBOUX CYXKICHUI.
Onpenenenre U BEIYUCIEHUE PACCTOAHUMN B MpocTpaHcTBe. [Ipumenenue
(dhopMyI U TeopeM IIaHUMETPUH JJIs PElIeHUs 3a1ay.

O3HakoMJIEHHE C IOHATHEM APaUIEIbHOTO IPOEKTUPOBAHUS U €r0
CBOWCTBAMHM.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUHN U BBIYUCIICHUH.
ApPryMEeHTHpPOBAHHE CBOUX CYXIEHUH O B3AUMHOM PaCIOJIOKEHUU
IPOCTPAHCTBEHHBIX QUTYD

Pa3zmen 4
BekTops! u
KOOP/AMHATHI B
MIPOCTPAHCTBE

14

O3HaKoOMJICHHE C IOHITHEM BCKTOpaA. I/I3yquI/Ie ,Z[eKapTOBOﬁ CHUCTCMBbI
KOOpAUHAT B IIPOCTPAHCTBEC, IIOCTPOCHUC I10 3alaHHBIM KOOPpJUHATAM
TOYCK U HHOCKOCTeﬁ, HaXO0XKXJIACHHUC KOOPpAWHAT TOYCK.

Haxoxnenue ypaBHCHI/Iﬁ OKPY’KHOCTH, C(i)epbl, MJIOCKOCTU. Briuncienue
paCCTOHHI/Iﬁ MCXKAY TOUKAMH.

I/I3yquI/Ie CBOMCTB BCKTOPHBIX BCJIMYHH, ITPABUJI PA3JIOKCHHUA BEKTOPOB B
TPEXMEPHOM IMMPOCTPAHCTBEC, IIPABUJI HAXOXKACHUA KOOPANHAT BEKTOpPA B
IMPOCTPAaHCTBEC, IIPABUJL JIENCTBUI C BCKTOpaMH, 3alaHHBIMH KOOPJAWHATAMU.
HpI/IMeHeHI/Ie TCOPpHHU IIPpU PCUHICHNUU 3a0aY Ha JIENUCTBHS C BCKTOpPaMH.
I/I3yquI/Ie CKaJIIPHOTO ITPOU3BCACHUA BEKTOPOB, BEKTOPHOI'O YPABHCHU A
HpHMOI\/'I " IIIIOCKOCTH. HpI/IMeHeHI/IC TCOPHUHU IIPU PCIICHUH 3a1aY Ha
JIENCTBHSA C BCKTOpaMHu, KOOp,[[I/IHaTHHﬁ MCTOH, MPUMCHCHUC BEKTOPOB IJIA
BbBIYHMCJICHUA BSJIMYUH YIJIOB U paCCTOSIHI/Iﬁ.

Paznern 5
OCHOBEI
TPUTOHOMETPUHU

30

N3ydeHne painaHHOTO METOJA U3MEPEHUS YIIJIOB BpPAILlEHUs U UX CBS3H C
rpagycHoit Mmepoid. M300paxeHune yrioB BpaleHust Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIA C €70 PACIIOJIOKEHUEM.

DopmynupoBaHUe ONpeAeTICHUNH TPUTOHOMETPUUECKUX QYHKIMN I
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YIJI0B ITIOBOPOTA U OCTPBIX YIJI0B IPSIMOYIOJIBHOIO TPEYrOJIbHUKA U
00BsICHEHUE UX B3aUMOCBSI3U.

[IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOKIECTB JIJIS1 BEIUMCIICHUS
3HaYeHUN TPUTOHOMETPUUECKUX (DYHKIIMIA 1O OJTHOM U3 HUX

N3yueHre 0CHOBHBIX (pOPMYT TPUTOHOMETPUH: (POPMYIIBI CIIOKEHUS,
yIBOCHHUS, IPe0OPa30BaHMsi CyYMMbI TPHTOHOMETPHUYECKUX (QYHKIIUIH

B [IPOM3BE/ICHUE U MPOU3BEACHUS B CYMMY U IIPUMEHEHUE pU
BBIYHCIICHUH 3HAUYEHUSI TPUTOHOMETPUYECKOTO BHIPAYKEHUS U YIPOLICHUS
ero.

O3HaKoMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHOMN
OKPY>XHOCTH ¥ IPHUMEHEHHE UX JJISl BBIBOJIA (POPMYIT TPUBEICHHS
Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYTY POCTEUILINX
TPUTOHOMETPUUECKUX YPABHEHUH.

[Ipumenenue 001X METOIOB PELIEHUS] YpaBHEHU (IIpUBEIEHUE K
JIMHENHOMY, KBaJJpATHOMY, METOJI Pa3JI0KEHHsI HA MHOYKUTEIIH, 3aMEHBI
MIEPEMEHHON) NP PELICHUH TPUTOHOMETPUUECKUX YPAaBHEHHH.

YMeHue otMedarh Ha Kpyre perieHus MpoCcTeHINX TPUTOHOMETPUYECKUX
HEPABEHCTB.

O3HakoMJIeHHE C IOHITHEM 0OpPaTHBIX TPUTOHOMETPUUECKUX (PYHKIIHH.
N3ydeHnne onpeneseHnii apKCUHYcCa, apKKOCHHYCa, apKTaHT€HCa YHCIa,
(dhopmynupoBaHHe UX, U300paKEHUE HA EMHUYHON OKPYKHOCTH,
MIPUMEHEHHE ITPH PEIIeHUH YPaBHEHHH

Paznen 6
MHOrorpaHHuKu 1
KpYyTJble Tela
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Ornrcanne 1 XapaKTePUCTUKA PA3TUIHBIX BUIOB MHOTOTPAaHHUKOB,
MIEPEUNCIICHUE UX PJIEMEHTOB U CBOMCTB.

N300pakeHne MHOrOrpaHHUKOB U BBITIOJTHEHNE TOCTPOCHUS Ha
M300paXKeHUSIX U MOJIEISIX MHOTOTPAaHHHUKOB.

Brrunicnenue TMHERHBIX 3JIEMEHTOB U YIJIOB B TPOCTPAHCTBEHHBIX
KOH(pUTrypanusx, apryMeHTUPOBAHUE CBOUX CYXKICHHI.

XapakTepucTuka U N300pakeHne CEUCHUS], Pa38ePmMKU MHO20SPAHHUKOS,
BBIUHCIICHHE IJIOMAAeH MOBEPXHOCTEH.

[TocTpoenue nmpocrelmmx ceueHuil Kyda, Mpu3Mbl, MUPAMUIbL.
[Ipumenenue GpakToB U CBEACHUI U3 IIJIAHUMETPHUH.

O3HakoMJIeHHE ¢ BUJJaMU CUMMETPHil B MPOCTPAHCTBE, POPMYTUPOBAHUE
OIPEIECICHUN U CBOMCTB. XapaKTEPUCTUKA CHUMMETPHUU Tl

BpallleHUs U MHOTOTPAaHHHUKOB.

[IpumeHeHre CBONCTB CUMMETPHH MPU PELICHUH 3a/1au.

Hcnonb3oBanue npruoOpeTeHHBIX 3HAHUM JUTsl UCCIIeIOBAHUS U
MOIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300pakeHne 0OCHOBHBIX MHOTOT'PAHHUKOB U BHITIOJTHEHUE PUCYHKOB TIO
YCIOBUSIM 3aj1au

O3HakoMJIeHHE ¢ BUJIAaMU TeJl BpalleHus, JOpMYITHUPOBAHUE HX
OIIPENEIICHU U CBOWCTB.

@opMyIHpPOBAHUE TEOPEM O CEUEHUHU 1Iapa MIIOCKOCTHIO U MIIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTHKa U N300pakeHHe TeJ BPAIlIeHUs, X Pa3BEPTKHU, CEUCHUSI.
Pemenue 3a1a4y Ha MOCTPOCHHE CEUCHHI, BEIUUCIICHUE JUTUH, PACCTOSTHHM,
yrioB, miomaaei. [IpoBenenne qokazaTenbHBIX pacCyXAeHUN

MIpH peIIeHNH 3a]au.

[IpumeHeHre CBONCTB CHMMETPHH TMPU PEIICHUH 33/1a4 Ha TeJla BPAIICHHUS,
KOMOUWHAIIUIO TeTl.

N300pakeHne OCHOBHBIX KPYTIIBIX TEIl U BHIMIOJTHEHUE PUCYHKA TI0
YCIIOBHIO 33J1a4M
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Pemenue 3a1a4y Ha BRIYUCIICHUE TUIOMIAJICH IIIOCKUX QUTYP C
MPUMEHEHHEM COOTBETCTBYIOUIMX (POPMYI U (PaKTOB U3 TUIAHUMETPHH.
N3ydeHne TeopeM 0 BBIYMCIEHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEll,
peleHue 3a1a4 Ha IpuMeHeHne (HopMyIT BEIYHCICHUS 00BEMOB.
Nzyuenne Gopmyn uIst BEIYUCICHUS TUIOMIAACH TTOBEPXHOCTEH
MHOT'OI'PDAHHUKOB U TEJ BPALLCHHUS.

O3HaKOMIICHHE C METOJIOM BBIUMCIICHUS IJIONIA TN TOBEPXHOCTH CEPHI.
Pemrenue 3a1a4 Ha BEIYMCIICHHE ILIOIIAIEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

Paznen 7 22

Hauvana O3HakoMJIEHHE C IOHSATUEM Ipesiena (PyHKIUU B TOUKE. HEIPEPHIBHOCTh

MaTeMaTHYECKOTO byHKIMH,

aHanmu3a mudpdepenurpyeMocts pyHkuuu. [IponsBonHas GyHKIMH B TOUKE.
Kacarenbnas x rpaduky ¢pynkiuu. ['eomerpruueckuii u pu3nyeckuii CMbICIT
MIPOU3BOIHOM. BhluniciieHre npou3BOIHBIX AIEMEHTAPHBIX (PYHKIUH.
YcBoenue npasui quddepeHIrnpoBaHMsL.
O3HaKOMJIEHHEM C MOHITHEM BTOpas Mpou3BoiHas. M3yuenue u
(dhopMynupoBaHHe €€ MEXaHUYECKOTO ¥ F€OMETPUUECKOTO cMbIcia Touku
JKCTpeMyMa (MakcuMyMa U MUHUMYMa). [IpumeHenne npou3BoIHOM Jyis
WCCIIEIOBAaHUS dJIEMEHTapHbIX (QYHKIMI Ha TOUYKH SKCTPEMYMa,
HauOoJbIlIee U HAaMEHbIIee 3HAaUeHHUE.

Pazgen 8 16 | O3HakOMIICHHE C TIOHSATHEM WHTErpajia v IepBOOOPA3HOIA.

HuTterpan N3yuenune mpaBuia BEIYUCICHUS ITEPBOOOpa3HON U TeopeMbl HproToHa—
JletiOuuIa.
Pemenue 3a1a4 Ha cBsI3b IEpBOOOPa3HON U €€ IPOM3BOJHOM, BHIYUCIICHUE
nepBOOOpa3HOM Il TaHHOW (DYHKIIUH.
Pemenue 3a1ay Ha MpUMEHEHUE UHTETPaNa JUI BEIYUCICHUS (PU3UIECKUX
BEJIMYUH U IUIONIAAeH

Paznen 9 22 | O3HaKOMJICHHEM C IOHATHEM YCIIOBHAs BEPOSITHOCTh. [I[puMeHeHue

BepositHOCT M IpaBUjIa YMHOXEHHUS BEPOSTHOCTEM, BOPMYJ IIOJIHOW BEPOSITHOCTH.

CTaTUCTHUKA, ®opmyna baiieca.

JIOTHKa, Pewienue 3a1a4 Ha BBIYMCIIEHUE TMCKPETHOM CIy4ailHOM BEIMYMUHBI U

KOMOMHATOpHKA pacnpenenenusi. CoBMeCTHbIE paciipeesieHus. Pacnpenenenue cyMmsl U

IIPOM3BENICHUS HE3aBUCUMBIX CIIy4allHbIX BEIMYMH. MaTemaTnueckoe
0’KHJaHHME U JUCIIEPCHUS CIIydalHOM BEIMYMHBI. MaTreMaTH4ecKkoe
0’KUJAHHUE U JUCIIEPCUS CYMMBI CIIy4alHbIX BEJINYMH.

bunapnas ciydaiiHas BeIM4MHa, pactpeaeienue bepuymn.
I'eomeTpuueckoe pacnpenencHue. buHOMUaIbLHOE pacpenesieHUe U €ro
cBolicTBa. HenpepeiBHBIE CcilydaliHble BEIUYUHBL. [I10THOCTE BEPOATHOCTH.
OyHkuus pacupeneneHus. PaBHOMeEpHOe pacpeesieHue.

HopmansHoe pactipenenenue. @yuknus Jlariaca. [Tapamerpsl
HOPMAJIBHOTO pactpeneneHus. [IpumMepsl ciydallHbIX BEJIIMYUH,
MIOTYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUH,

poct uenoseka). KoBapuanus AByx ciaydyailHbIX BelnuuH. M3yunuTs
nouaTue o ko3dduruente koppensauu. CoBMecTHbIE HAOTIIOICHUS
JBYX CIly4alHbIX BEJIUYHUH
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Paznen 10
YpaBHeHus u

HepaBeHCTBa
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O3HakoMJIEHUE C MPOCTEHIITUMU CBEJCHUSIMU O KOPHSIX alreOpandecKux
YpaBHEHUH, MOHATUSIMU HCCIIE0OBAaHUS YPAaBHEHUN U CUCTEM YPAaBHEHU.
N3yuenune Teopun paBHOCUILHOCTH YPaBHEHUN U €€ TPUMEHEHUS.
[ToBTOpEHME 3anucu penieHus: CTaHAAPTHRIX YpaBHEHUN, TPUEMOB
npeoOpa3oBaHusl ypaBHEHUM U1l CBEJICHUS K CTAaHIAPTHOMY YPaBHEHHIO.
Pemienne panmoHanbHBIX, HPpPAMOHATBHBIX, TOKA3aTEIBHBIX U
TPUTOHOMETPUIECKUX YPABHCHUM M CUCTEM.

Wcnonb3oBanue cBOMCTB U rpaduKoB PYHKIUH A7 peLIEHUS] YpaBHEHHH.
[ToBTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS CUCTEM.

Pemenne ypaBHeHUH ¢ MpUMEHEHHUEM BCEX TIPUEMOB (pa3JIoKeHHS Ha
MHOYHUTEJIH, BBEJICHUSI HOBBIX HEU3BECTHBIX, MTOJCTAHOBKH, Tpaduueckoro
METO/1a).

Pemenne cucrem ypaBHEHUH ¢ TPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakoMJIeHHE C OOIMMHU BOTIPOCAMHU PEIICHUSI HEPABEHCTB U
WCIIOJIb30BaHUE CBOMCTB M rpaMKOB (PYHKITUH TP PEIICHUH HEPABEHCTB.
Penienne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM PA3TTMYHBIX
CITOCO0O0B.

[IpumeHneHre MaTeMaTHYECKUX METOJIOB JIJIsl PELIECHUS] COIEPKATEIIbHBIX
3a/1a4 U3 pa3IMuHbIX 00J1acTel HAyKU U MpakTUKH. IHTepripeTnpoBanue
pE3YJIbTAaTOB C YUETOM PEabHBIX OrpaHUYCHUN

3. YCJIOBUSA PEAJIN3AIIMU OBIIIEOBPA3OBATEJIBHOM YYEFHOM

T COUTIITAHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecreYeHue:

st peanuzanuu mporpamMMbl  Y4eOHOW JUCIUIUIMHBI B HAJUYUH HMEETCS

y4eOHBII KaOMHET MaTEeMaTHKU.

O6opynoBanme yueOHOro KaOMHeTa:

- IapThl;

-CTYJIbSI;

- 10CKa C MarHuTHOM IOBCPXHOCTBIO;

- paboudee MECTO Mperno1aBaTes;

-HarjasaHbIC mocooust (y‘-Ie6HI/IKI/I, OIIOPHBIC KOHCIICKTHI-IUIAKAThI, CTCHAbI, KAPTO4YKH,

pPa3IaTOYHBIN MaTepua, KOMIIEKThI MPAKTUYECKUX PadoT).
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- KOMIUIEKT U3MEPUTEIbHBIX THCTPYMEHTOB: JIUHENKA, TPAHCIIOPTHP, YTOJIbHUK,
HUPKYJIb,

-TeXHUYECKHUE CpEJCTBA O6V‘-I€HI/I$I: KOMIIBIOTCP, TCJICBU30pP, IICYATHBIC

ayJIMOBU3YaJbHbIE U KOMIIBIOTEPHBIE TOCOOUS, MPUOOPHI ¥ MPUHAIIEKHOCTH OOLIETO
Ha3HAYEHUs, IPUOOPHI IEMOHCTPALIMOHHBIE.
KoMmmekt yueOHO—MeTOAnYeCKOi TOKYMEHTALIUHU

-pabouas mporpamma y4yeOHOU TUCHUIUTUHBI «MaTemaTuka
- TEeMaTHYECKOE TITAHUPOBAHHUE;
- IporpaMMa U METOAMYECKHEe YKa3aHUs 10 BHEAYAUTOPHON CaMOCTOSTEIHLHOU
pabote
CpenctBa KOHTPOJIA:
- KOMIUIEKT KOHTPOJIbHO — U3MEPUTEIIBHBIX MAaTEPUAJIOB M0 TUCIIUTUINHE;
- KOMIUIEKTBI TECTOB TIO pa3/iesiaM JUCIUTLTAHBL.
Harmsaasie mocoOust:
—TIaKaThl, TAOJUIIBI, CXeMBI, PoTOorpaduu, KAPTOUYKH, TIOTUIECKHE CTPYKTYPHI.

3.2. UupopmannonHoe obdecnevyeHHs peau3alvy NPOrpaMMbl

3.2.1 OcHOBHBIE ITIEUATHBIE U3JaHUS
1. Mopakosuu A.I'. Anrebpa 1 Hauajga MaTeMaTHYeCKOTO aHanu3a. Yacts 1.
Vuebuuk10-11 kn.-M.,2013
2.  MopnkoBuu A.I'. AnreOpa u Havana MaTeMaTUYECKOro aHanuza. Yacts 2.
3agauauk10-11 k1.-M.,2013
3.  Cwmupnoa .M, CmupnoB B.A T'eometpus 10-11 k1 — Muemosuna, 2013

3.2.2 OCHOBHBIE SJICKTPOHHBIE U3TaHUA
1. Marematuka B OTKpbITOM KoJiemke http://www.mathematics.ru
2. Oobmepoccuiickuii MareMatudeckuii mopran http://www.mathnet.ru
3. Enunas xomnekmuu mudpoBbIx 00pa3oBaTeIbHBIX pecypcoB Www. school-
collection. edu. ru
4. HVudopMmannoHHBIC, TPEHUPOBOYHBIC U KOHTPOJIBHBIE MaTepuaibl Www. fcior.
edu. ru

3.2.3 JIonOaHUTEIbHBIE UCTOYHUKH (IIPU HEOOXOIUMOCTH ):

1. Aranacsu JI.C., byry3zos B.®., Kagommnes C.b. u ap. ['eomeTpus (6a30BbIit 1
npoduneHEI ypoBHH). 10-11. — M., 2014.
Amumos III.A. Anrebpa u Hauana ananuza. 10(11) kn.-M.,2019.

Kommoropos A.H. u ap.. 10 (11) k1. — M., 2013.
Bunenkun H.A u np. Anre0pa u Hayana ananu3a. 10 (11) k1. — M., 2012.
AnreOpa u Hauana aHanuza. TemaTtudyeckue TecThl v 3a4eThl. 10-11 k1. M.

2013

SARE o
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http://www.mathematics.ru/
http://www.mathnet.ru/

3.3. Opranuszanusi 00pa3oBaTeJIbHOI0 Mpolecca

N3yuenne o6meoOpa3oBaTeibHON y4yeOHON MUCIUIUIMHBI TPOBOJIUTCS Ha
IIEPBOM Kypce Ha MPOTSHKEHUH | 1 2 ceMecTpa U 3aBEpIIAeTCs IK3aMEHOM.

OCHOBHBIMM ~ METOJAMU  OOy4Y€HHUsl SIBISIIOTCA  CIIOBECHBIC, HArJsIHBIC,
PENpPOAYKTUBHBIE METOAbl O0Yy4YEHHs, MpakTU4yeckass padoTa CTYIEHTOB, METOJ

po0IEMHOTO 00yUYEHUS.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM YYEFHOM JUCIUILINHBI

PesynbTaTsl 00yyeHus

(I)OprI H METO/bI
KOHTPOJIA H OLICHKHA

pe3yJabTaToB 00y4eHH sl

JInuHOCTHBIE:

-[IOHMMAHUC 3HAYUMOCTU MATCMATUKU [JII HAYYHO-TCXHHUYCCKOI'O
nporpecca,

chOpMUPOBAHHOCTh OTHONIEHUSI K MaTeMaTHKe KaK K 4YacTH
00111eYeI0BEUECKON KyJIbTYPhl Yepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS
MaTEeMAaTHUKH, YBOJIIOINEH MaTeMaTHUCCKUX HJICH;

-pa3BI/ITI/I€ JIOTHYECKOT O MBINIJICHUA, HpOCTpaHCTBeHHOFO
B006pa)KeHI/I$I, aHFOpHTMquCKOfI Ky.]'IBTypI)I, KpI/ITI/I‘-IHOCTI/I MBIIIJICHU A
Ha ypoOBHE, HeoOXomuMoM it Oyaymed  mpodeccuoHambHOM
NEeSTETHFHOCTH, JIJIS1 TIPOJIOJDKEHUS 00pa30BaHus U caM000pa30BaHMUs;

-OBJIaICHUEC MaTeMaTNYCCKNMU 3HAHUsAMHAU u YMCHUAMU,
HGO6XOHI/IMBIMI/I B HOBCGHH@BHOﬁ KU3HHU, TJI1 OCBOCHHUA CMCKHBIX
€CTECTBEHHOHAYYHBIX IJUCHMIUIUH U JUCHUIUIMH Mpo¢eCCHOHATBHOTO
UKJIA, JJIA TIOJIydeHUs OOpa3oBaHUs B 00JIACTAX, HE TpeOyOmux
YTIIyOJICHHOW MaTeMaTH4eCKOU MOJATOTOBKH,

-TOTOBHOCTh ¥ CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE
caMO0O0Opa30BaHNI0, HA TMPOTSHKCHUM BCCH JKU3HH; CO3HATEIHHOE
OTHOIIICHHE K HENPEPHIBHOMY OOPa30BaHMIO KaK YCIOBHUIO YCICIIHOMN
podeccHoOHAIBLHON M 00IIECTBEHHOM JCSITEILHOCTH;

-TOTOBHOCTH M CIHOCOOHOCTh K CaMOCTOSTEILHOM TBOpquKOﬁ n
OTBETCTBCHHOM JACATCIIBHOCTH,

-I'OTOBHOCTb K KOJIJIGKTHBHOM pa60Te, COTPYAHHUYICCTBY cOo
CBCPCTHHUKaMU B 06pa30BaTeJ'IBHOI71, 06I_HGCTBCHHO HOH@SHOﬁ, yqe6Ho-
HCCHGHOB&TCHLCKOﬁ, HpOCKTHOﬁ U JPpYyTrux BUJAax ACATCIIbHOCTH,

-OTHOILIEHHE K MPO(PECCHOHAIBHON AEITEIbHOCTH KaK BO3MOXKHOCTH
y4acTHss B PEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX,
00IIIeHAIIMOHATIBLHBIX MTPOOJIEM;

Ilegaroruueckoe
HaOJIFOIEHNE

MeranpeaMeTrHsble:

“YMEHUEC  CaMOCTOATCIIBHO OonpeAciiATL  LCJIM  ACATCIIbBHOCTU U
COCTaBJIATh IUJIAHBI JACATCIBHOCTU; CaAMOCTOSATCIBHO OCYIICCTBIIATD,
KOHTPOJIUPOBATE U KOPPCKTUPOBATH ACATCIBHOCTb, HCIIOJIB30BATH BCC
BO3MOKHBIC PECYPChbl A JOCTUKCHHUA TIOCTABJICHHBIX neiae u
pcajim3aliun MJIaHOB ACATCIILHOCTHU, BBI6I/IpaTL YCIICHIHBIC CTPATCTHUU B
PA3JIMYHBIX CUTyallUAX;

-YMCHUC TMPOAYKTUBHO 06H_[aTBC$I 1 B3aMMOJICHCTBOBAaTh B nmponecce

OI_IeHKa BBITIOJTHCHU A

HHAUBUAYAJIbHBIX

BaﬂaHHﬁ, MPAKTHUYICCKUX

pador.
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COBMECTHOHM JEATEIbHOCTH, YYUTHIBATH MO3UIMU JPYTUX YYACTHHUKOB
NeATeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

-BJIaZICHUE HaBBIKAMH MO3HABATEIBbHOM, y4eOHO-UCCIEI0BATENLCKON U
MPOEKTHOW  JEATENbHOCTH, HAaBBIKAMHU  paspeuleHus  npooiem;
CMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOHMCKY METOJIOB
pelICHrA MPAaKTUYCCKUX 3ajad, HNPUMCHCHHIO Pa3JIMYHbBIX MCTOIOB
MIO3HAHUS;

-TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OPMAIMOHHO-
II03HABATEIbHOW AESITEIBHOCTH, BKIIIOYas YMEHHE OPUEHTUPOBATHCS B
pPa3IMYHbIX HCTOYHUKAX HMHQPOpMallMM, KPUTHUECKH OLEHUBATh U
UHTEPIPETUPOBATh HMHPOPMALUIO, TOJYyJaeMYI0 M3  Pa3IUYHBIX
HMCTOYHUKOB;

-BJIAACHUC A3BIKOBBIMU CPCACTBAMU: YMCHHE ACHO, JIOTUYHO W TOYHO
Hu3jiaratb CBOIO TOYKY 3PCHUS, HCIIOJIB30BAaTh aJICKBATHBLIC A3BIKOBBLIC
CpEnCTBa;

-BJIQJICHUE HABBIKAMH TIO3HABAaTEIbHON pedIeKCUH KaK OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUM M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB
W OCHOBaHHWH, TpaHWI] CBOETO 3HAHWS W HE3HAHWS, HOBBIX
MMO3HABATEBHBIX 3371a4 M CPEJCTB IS KX JOCTIKEHNS,
-[eJIeyCTPEMJIEHHOCTh B~ TIOMCKaxX M MNPHUHITHM  PELIEHUH,
COOOpa3UTENbHOCTh W HWHTYUIHUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX
Mpe/ICTaBICHU; CIOCOOHOCTh BOCIPUHMMATh KPacoTy M TapMOHHIO
MUpA;

IIpenmeTHbIe:

-COPMUPOBAHHOCTh TPEJCTABICHUNH O MaTeMaTHUKe KaK 4YacTd
MHUPOBOH  KyJAbTYphl W MeCT€ MaTeMaTMKH B COBPEMEHHOI
LUMBUIIU3ALMK, CHOCO0AX OMUCAaHUS SBJICHUI peaJbHOr0 MHUpa Ha
MaTeMaTH4YEeCKOM SI3bIKE;

-C(bOpMHpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ O MaT€MaTHYCCKUX ITOHATHAX KaK
BaXHEHIIINX MaTeMaTHYECKUX MOJCIIAX, IIO3BOJIAKOINUNX OIIMChIBATH U
HU3y4aTb PaA3HBIC HNPOHCCChlI U ABJICHUA; NOHHUMAHUC BO3MOKHOCTHU
AKCHUOMATHUYCCKOI'O ITOCTPOCHUA MATCMATHYCCKHUX TCOpHﬁ;

-BJIAACHHUC MCTOAAaMU NOKA3aTCIbCTB U AJITOPUTMOB PCHICHUSA, YMCHUC
HUX IIPUMCHATH, MNPOBOAUTHL JOKA3aTCIIbHBIC PACCYKICHHUA B XOJIC
PCUICHHA 3a1a4;

-BJIAACHUC CTAHAAPTHBIMU IIPUCMAaMU PCHICHUA PpAOUOHAJIBHBIX U
HPppallUOHAJIbHBIX, TMOKAa3aTCJIbHBIX, CTCIICHHBLIX, TPUTOHOMCETPUUCCKUX
ypaBHeHI/Iﬁ U HCPABCHCTB, HUX CUCTEM; HUCIIOJIB30BAaHHUC TOTOBBLIX
KOMIIBIOTCPHBIX MpOTpamMM, B TOM YHUCJIC IJId INOUCKA IMYTU PCIICHUA U
HIUTIOCTpAal pCUICHUS ypaBHeHI/Iﬁ " HCPABCHCTB,

'C(bOpMI/IpOBaHHOCTB HpCIICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX TIOHATHUAX
MAaT€MaTudYCCKOro aHajin3a W HX CBOﬁCTBaX, BJIaICHUC YMCHUCM
XapaKTCpUu3oBaTb INOBCACHUC (I)YHKLII/Iﬁ, HCIIOJIb30BAHUEC TOJYUYCHHBIX
3HAHUH 171 OIIMCAaHUS M aHaIn3a PCATBHBIX 3aBHCHMOCTCﬁ;

YcTHBI onpoc,
TEeCTUPOBaHUE,
TEPMHUHOJIOTUYECKHIA
JTUKTaHT,
WHIUBUAYaJIbHbBIE
3aJaHusl, pelleHue
3aja4, MPaKTHIECKUe
paloThI,
WHIAUBUAYaIbHbII
IIPOEKT.
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-OCHOBHBIMH  IIOHATHSAMH O  IUIOCKMX M IPOCTPaHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, UX OCHOBHBIX CBOICTBaX;
-c(hopMHPOBAHHOCTh YMEHHS PACHO3HABATh I'€OMETPHUYECKUE (UTYPHI
Ha 4YepTrexkax, MOJEIAX U B PEAIbHOM MHUPE; IPUMEHEHUE U3Y4EHHBIX
CBOWMCTB reoMeTpudyeckux ¢uryp u GopMyn Jius  perieHus
reOMETPUYECKHX 3a/1a4 U 3314 C IIPAKTUYECKUM COJICPKAHUEM;

-COPMUPOBAHHOCTh TMPEJCTABICHUA O TIpOIeccax | SBJICHUSAX,
HMMEIOIINX BEPOSITHOCTHBIIN Xapaxrep, CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B  pEaJbHOM  MHpPE, OCHOBHBIX  IOHSTHUAX
3JIEMEHTAPHON TEOPUH BEPOATHOCTEN; YMEHHI HaXOAUTh M OLICHUBATh
BEPOSTHOCTH HACTYIUICHHS] COOBITUHA B MPOCTEHIINX MPAKTHYECKUX
CUTYalsIX U OCHOBHBIE XapAKTEPUCTUKHU CIYYANHBIX BEJIUYNH;

-BJIaJICHUE HABbIKAMH HCIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
MIPOrpaMM IPH PEIICHUH 3a]1ay.
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IIpuioxenue

Tembl noKJ1a10B
JIuHeliHble ypaBHEHUS.
Marematnueckasi CTaTUCTHKA.
Teopust BEpOSTHOCTH.

[IpousBoaHbIE U UX PUINYECKUIA CMBICI.

TeMmbl pedepaToB
Anrebpa 1 reoMeTpusi: CBS3b C IPYTUMU HAYKaMHU.

MaremaTnka B BBIOpAHHOW CHENUATBHOCTH: OCOOEHHOCTH U
poOJIeMbl TPUMEHEHHS.

CucTeMbl JIMHCHHBIX YPaBHCHUM: ONIPECIICHUE, TPUMEHEHUE.
BekTopHas anreOpa: IpUMEHEHHUE Ha MPAKTHKE.

[TpuMeHEeHnEe MaTEMAaTHIECKUX TOJIOBOJIOMOK, HTP.

I'paduku rmemeHTapHBIX ()YHKITUH.

Wuterpansl: omnpeneneHue, (QU3WYECKUM CMBICI U CIIOCOOBI
BBIUHCIICHUS.

Tembl HHAUBUAYAJIBbHBIX IIPOCKTOB

Hcnonp3oBanue  MaTreMaTHYECKOM  CTATUCTUKA B PEIICHHE
YKU3HCHHBIX CUTYaIUH.

MaremaTtuka u nHGOpPMAITMOHHBIE TEXHOJIOTUH.
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