MUHUCTEPCTBO OBPA30BAHUSA KPACHOSAPCKOI'O KPASL
KPAEBOE I'OCYJJAPCTBEHHOE BIO/KETHOE ITPO®ECCHUOHAJIBHOE
YYPEXXJIEHHUE
«HOPWJIbCKHI TEXHUKYM IMPOMBIIIJIEHHBIX TEXHOJIOTUA 1
CEPBUCA»

YTBEPXJIAIO
3aMECTUTENDb JTUPEKTOpa
10 HAYYHO-METOAMYECKO paboTe
HopuiibCkoro TeXHUKyMa MpOMBIIIIIEH-
HBIX TEXHOJIOTHIA U CEpBUCA

%—U eee 710, M. Hanerosa
«IO» L B 20401“.

PABOYA S [TPOTPAMMA YUEBHO! IUCIUTUTNHBI
OVYJ1.03 MATEMATHUKA

HOPUJIbCK



[TporpamMma obmieo0pa3oBarenbHOM yaeOHOU quctuminHa «MaTtemaruka: anredpa u Ha-
Yaja MaTeMaTUYeCKOTO aHalu3a; reoMeTpus» (nainee — «Maremaruka») mpeaHa3HavYeHa s
U3y4eHHs] MaTeMaTUKd B TPoQecCHOHaNbHBIX oOpa3oBaTenbHblX opranmzanusx CIIO,
peanu3yonmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeAHero oOmiero oOpa3oBaHMs B Ipelenax
OCBOCHHSI OCHOBHOM NpodeccuoHanbHoM 00pa3oBaTenbpHoi nmporpammbl CITO (OITOIT CITO)

Ha 0a3e OCHOBHOTO 00IIIeT0 00pa30BaHMs MPH MOATOTOBKE KBATU(UIIMPOBAHHBIX pa0OUHX,
CIIy’KallluX U CIIEUAINCTOB CPEHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odiero oopasoBaHus,
NPEIBSIBISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yabTaTaM OCBOCHHS Y4eOHOH IUCIUTLIMHBI
«MareMaTuka», B COOTBETCTBUHM C PeKOMEHIAlUsIMH MO OpraHU3aIllUU IOJYYCHUS CPETHETO
obmiero oOpa3oBaHusi B Tpelelnax OCBOGHUS OOpa3oBaTEeNbHBIX IPOrPaMM  CPEIHEro
npodeccHoHaLHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOTO O0OmIEro OOpa3oBaHHS C Y4ETOM
TpeOoBaHuil (enepaabHBIX TOCYIapCTBEHHBIX 00pa30oBaTeNbHBIX CTAHJAPTOB U IOJy4yaeMOU
npodeccuu WM CHEIHATBHOCTH CpeAHEero Mpo¢deCcCHOHAaIbHOrO O00pa3oBaHUsS (MHCHMO
JlemaprameHTa rocyapCTBEHHOM MONUTUKH B chepe MoAroToBKU pabouux kajapos u JAI10
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Copnepxanne nmporpaMMmbl «MaTemMaTHKay HapaBIICHO HA JOCTHKEHUE CIICTYIONTIX
Lese:

v’ oOecneuenne CHOPMHPOBAHHOCTU NPEACTABIEHHHA O COLMAIBHBIX, KYJIBTYPHBIX |

HUCTOPUYECKHX (PAaKTOPAX CTAHOBJICHHS MaTEMATHKU;

v’ obecrieuenne cHOPMUPOBAHHOCTH JIOTHYECKOTO, aAITOPUTMHUYECKOTO M MATEMaTHYECKOTO

MBIIUICHHUS;

v’ oOecrieuenne CHOPMHUPOBAHHOCTH YMEHHUM NPUMEHATH IOJIYYCHHBIC 3HAHHS IPU
pEIIeHUH Pa3IUYHBIX 33/1a4;

v oOecrieuenne CcHOPMHPOBAHHOCTH NPEACTABIEHMH O MaTeMAaTUKe KaK 4YacTh
00IIeYeI0BeUECKON KyIbTYphl, YHUBEPCATHHOM S3BIKE HAYKH, IIO3BOJISIONICM OIUCHIBATH

Y U3y4aTh peajbHbIC TIPOIECCHI U SBICHHUS.

B nporpaMMy BKITIOUEHO CoJiepiKaHue, HAPABICHHOE Ha (JOPMUPOBAHUE Y CTYJICHTOB
KOMIIETEHIIMHI, He0O0X0auMBIX 11 KauecTBeHHOTro ocBoeHus OITOIT CITO Ha 6a3e 0CHOBHOTO
o0miero o0pa3oBaHus ¢ MOJYUYEHUEM CPEIHEro OOIIero 00pa30BaHMUS; MPOTPAMMEBI MOJATOTOBKU
KBaJTM(UIIMPOBAHHBIX PAa0OUYUX, CIYKAILIUX; MPOrPaMMbl MOJTOTOBKU CHEIHATUCTOB CPETHETO
3BeHa ([IIIKPC, IITICC3).

Opranuzanusa-pa3padoTuuk: KPAEBOE I'OCYAAPCTBEHHOE BIO/DKETHOE
[MPOD®ECCHUOHAJIBHOE YUYPEXJIEHUE «HOPUJIBCKMNI TEXHUKYM
[MPOMBIIIJIEHHBIX TEXHOJIOT'UM U CEPBUCA»

Pa3pabotumk (cocTaBuUTENB):

Hucrepenko Enena JImutpuesHa, npenojiaBarenb, | kKBaTupUKaUOHHAsA KaTETOPHS.
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1.MACIIOPT PABOYEN NPOT'PAMMBbI YUEBHOM JUCIUILINHBI
MATEMATHKA
1.1 Ob6aacTh NnpuMeHEeHHUsI MPOrPaMMBbI
[TporpamMa y4eOHOW AMCHUIUIMHBI SIBISETCS YacThiO OCHOBHOM Mpo(hecCHOHATBHON
obpazoBarenbHOl TTporpammsel B cooTBeTcTBHM ¢ PI'OC mo npodeccumu:
43.01.02 ITapuxmaxep.
1.2. MecTo yuyeOHO# IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOW MPO(ecCHOHAIBLHOM
o0pa3oBaTe/IbHON MPOrPaMMBbI: JUCLUIIIIMHA BXOAUT B 00pa30BaTEIbHBINA UK U OTHOCUTCS K
npoMIEHEIM 00111€00pa30BaTEIbHBIM JUCIUIUINHAM.

VYuebnas auciumuHa «MaTteMaTHKay OTHOCHTCA K 00meo0pa3oBaTeIbHOMY IIHKITY
oporpaMMbl  cpefHero  obmero  oOpa3oBaHMs M HampaBieHa Ha  (opMupoBaHue
CJIEYIOIINX O0IMX KOMIIeTEeHIHIi:

OK 1. IloHumate CyHmIHOCTh M COLMANbHYIO 3HAYMMOCTb CBOeHM Oyayied mnpodeccuu,
IIPOSIBIIATH K HEW YCTOMYMBBINA MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BBIOMpATh THUIIOBBIE METOJBI U
CHOCOOBI BHITTOJIHEHUSI TPO(ECCHOHANBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh M KaYECTBO.

OK 3. [IpuHuMate peueHus B CTaHAAPTHBIX U HECTAHIAPTHBIX CUTYALUSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOMCK W HCIOJb30BaHME MHGMOpMAIMM, HEOOXOAUMON i
3¢ PEKTUBHOTO BBIMTOJHEHHUS MPOGECCHOHATBHBIX 337ad, MPO(eCcCHOHANBHOTO M JMYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBathb MH(}OPMaLOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTUHU B
npodecCHOHATBLHOM 1eATeIbHOCTH.

OK 6. Pabotate B KOJJIEKTHBE W B KOMaHzae, S((EKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, ITOTPEOUTENISIMHU.

OK 7. Bpatp Ha ce0sl OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMaH[bl (IIOJYMHEHHBIX), 3a
pE3yJIbTaT BBIIIOJIHEHUS 3aJaHUi.

OK 8. CamocTOATENIEHO ~ ONpEAENATh 3ada4ll  MPO(YEeCCHOHATBHOTO W JMYHOCTHOTO
pasBUTHs, 3aHUMATbcd  €caMOOOpa3OBaHMEM,  OCO3HAHHO  IJIAHUPOBAaTh  IOBBILICHHE
KBaJIM(DUKALIHH.

OK 9. OpueHTHpOBaTHCS B YCIOBHSIX YacTOM CMEHBI TEXHOJOIMH B MpodecCHOHANbHOM
JeSITEIbHOCTH.

1.3. Hean wu 3apaum y4eOHOH AWCUMIUIMHBI- TPeOOBAHHS K pe3yabTaTam
OCBOCHMSA THCIHUIIHHBI:

OOm1re 1enu U3y4yeHus MaTeMaTHKU PEeaIn3yIOTCs B YEThIpEX HalpaBICHUAX:
1) ob1iee npencraBieHue 06 UAESIX U METOJaX MaTeMaTHKH;
2) UHTEIIEKTYaJIbHOE Pa3BUTHE;
3) oBiaeHNEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMH,
4) BoCTIMTAaTEeIbHOE BO3/ICHCTBHE.

[Ipodunmzanust menmeld MaTreMaTHUYeCKOro oO0pa3oBaHUsS OTpakaeTcsi Ha BbIOOpE
OPUOPUTETOB B OpraHU3alMd Y4eOHOW JeATeNbHOCTH oOywaromuxcs. [ TexHuueckoro,
COLMAJIbHO-9KOHOMHYECKOro Tmpoduieil mnpodeccuoHanbHOro o0pa3oBaHMs BBIOOp Iieseit
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CMELIAeTCsl B MParMaTU4E€CKOM HaIlpaBJIECHUH, MPEAYyCMATPUBAIOLIEM YCUJIEHUE U PACIINPEHUE
NPUKIATHOTO XapaKTepa W3yYEeHUs MaTEMaTUKH, MPEUMYIIECTBEHHOM OpUEHTAalUU Ha
ANTOPUTMUYECKUI  CTWIb  IO3HABATEIBHOW  JEATENBHOCTU. Jld  TryMaHuTapHOro H
€CTECTBEHHOHAYYHOro Tpodumieid mnpodeccnoHaTbHOTO 00pa3oBaHus Oojiee XapaKTEePHBIM
SBIISICTCS YCHIICHHE OOLIEKYIbTYPHOM COCTABISIONICH Y4eOHON AUCHUIUIMHBI C OpUEHTALIMEH Ha
BU3YaIbHO-00pa3HbIi U JIOTHYECKUN CTHIIN y4eOHOU padOoThI.

N3ydyenne mareMaTuku Kak npopuibHON 00111e00pa3oBaTeabHON Y4eOHOM AUCIUILTUHBL,
YUUTHIBaroONIeH crenupuky ocBauBaeMbIX cTyaeHTaMu cnernuanbioctu CI1O, obecrieunBaeTcs:

V' BBIOOPOM Pa3IMYHBIX TOIXO0/I0B K BBEJCHUIO OCHOBHBIX ITOHATHH;

v (popMHpOBaHHEM CHCTEMBI y4eOHBIX 3agaHuii, obecneunBarOIUX d(PdHeKTHBHOE
OCYILIECTBIICHHE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

v/ oboraimieHueM CIIeKTpa CTWiIeH y4eOHOM JeATEeNbHOCTH 3a CYeT COTrNIACOBAHUS C
BEAYIIUMH  JICATEIBHOCTHBIMU  XapaKTEePUCTHKaMH  BBIOpaHHOW  mpodeccun,
CIELNAJIbHOCTH.

[IpodunpHas cocraBnsomas oTpaxaeTcsi B TpeOOBaHUAX K MOATOTOBKE 00yUaIOLIUXCs B
YacTH:

v’ 001Ieil CHCTEMBbI 3HAHHIA: COjEp)KATEIbHbBIE IPUMEPHI UCIIOJIB30BAHUSA MAaTEMATHIECKHX
UJCH U METOJIOB B TPOGECCHOHATBHON JACSITEILHOCTH;

v/ yMEHWIi: pa3nudue B ypOBHE TPEOOBAHUH K CJIOKHOCTH IIPUMEHSEMBIX aTOPUTMOB;

v/ [IPaKTHUYECKOrO HCIIOIb30BAHUS IPHUOOPETEHHBIX 3HAHUN M YMEHMN: WHIMBUIYaILHOIO
yu4eOHOro omplTa B IOCTPOEHMM  MAaT€MaTHYECKHMX  MOJEJEH,  BBIIOJHEHUU
HCCJIEI0BATENbCKUX POEKTOB.

Takum oOpazom, peanuzanusi cojaepkaHHus Y4eOHOH AMCUUIIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJb MPOILECCYAbHBIX XapaKTEPUCTUK Yy4eOHON paboOThl, 3aBUCAIIMX OT
npoduins npodeccHoHaIbHOr0 00pa30BaHus, MOTYYSHHsI OMBITa UCIOJIBb30BaHUS MAaTEMAaTHKU B
COJIepKaTENbHBIX U MPOGECCHOHATBHO 3HAYMMBIX CHUTYalMsIX MO CPaBHEHHUIO ¢ (opMajibHO-
YPOBHEBBIMH PE3yJbTaTUBHBIMU XaPAKTEPUCTUKAMU O0YUECHUSI.

Copepxanuve y4yeOHOM IUCUUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JINHUAMU 00y4eHUsl MaTeMaTHKe:

v anzebpauueckas aunuA, BKIHOYAOIAsS CACTEMATU3AIMIO CBEIECHHUI O YHCIIaX; U3ydeHHE
HOBBIX U 0000IeHHEe paHee U3YUYeHHBIX omepaluil (BO3BeAECHUE B CTENEHb, U3BICUCHHE
KOpHsI, TIOTapu(MUPOBaHUE, CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC U OOpaTHbIE K HUM);
U3YYEeHHE HOBBIX BHJIOB UHCJOBBIX BBIpOKEHUH U (POpPMYN; COBEPIICHCTBOBAHUE
MPaKTUYECKUX  HAaBBIKOB W BBIYUCIHUTENIBHOW  KYJIbTYpbl, pacllUpeHUue U
COBEpUICHCTBOBAHNWE aJreOpandyeckoro amnmapara, c(GOpMHPOBAHHOTO B OCHOBHOM
IIKOJIE, U €0 MPUMEHEHHE K PEILICHUI0 MaTEMaTUUECKUX U MPUKJIAJIHbIX 33/]a4;

v meopemuko-@yHKyuonanbhan JuHUA, BKIIOYAIONIAs CUCTEMATH3AINIO M PACIIUPEHHE
CBEICHMM O (YHKIMSIX, COBEPUICHCTBOBAHHWE TIpaUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJaMH MaTeMaTHUYECKOTO aHaiun3a B 00beMe, MO3BOJISIONIEM
UCCIIEIOBATh DdJEMEHTapHble (QYHKIMUM H pellaTh MPOCTeHIne TeOMETPUYECKHE,
dbuznueckue u Ipyrue NpukiaaHble 3a1a4u;

v JuHuA ypasHeHuii u HePAGeHcme, OCHOBAHHAS HA MOCTPOCHHH W HCCICIOBAHUU
MaTeMaTUYeCKUX MOJIeNel, IepeceKammascs ¢ airedpanyeckoi M TEOpEeTUKO-
(GYHKIIMOHAIBHOW JIMHUSMU U BKJIIOYAIOIIAs pa3BUTHE U COBEPLICHCTBOBAHUE TEXHUKU
anredpandyeckux NpeoOpa3oBaHUM ISl pelleHUs] YpaBHEHUW, HEPaBEHCTB M CHUCTEM;
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¢dbopMHpOBaHHE CIIOCOOHOCTH CTPOUTH M HCCIEIOBATH MPOCTEUIIHE MaTeMaTHYECKUE
MOJICTI TIPU PEIICHWH NPHUKIATHBIX 3a7ad, 33Ja4 M3 CMEXKHBIX M CIEIUATbHBIX
JCITUTLIIVH;

v 2eomempuueckas  JUHUA,  BKIIOYAIONIAS  HAISIIHBIE  TIPEICTABICHHS 0
MPOCTPAHCTBEHHBIX (UTypaXx W HW3YYCHHE HUX CBOWCTB, (POPMUPOBAHHE U PA3BUTHE
POCTPAHCTBEHHOTO BOOOPAKCHUS, PA3BUTHE CIIOCOOOB T€OMETPUYECKHX H3MEPEHU,
KOOPJMHATHOTOM BEKTOPHOTO METOJIOB UISl PEIICHHS MATEMaTHUYECKUX W MPHUKIATHBIX
3ajay;

v\ cmoxacmuueckas JauHUA, OCHOBaHHAas Ha pa3sBUTHM KOMOWHATOPHBIX YMEHHIA,
MPEJICTABICHUA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIETO
mupa. Pa3gens (TeMbl), BKIIOYCHHBIE B COACpPXKAHUE yUCOHOW MUCIUIUIMHBI, SIBISIFOTCS
o0mmMu ISl Bcex mpoduuield mpodecCHOoHaIbHOr0 00pa3oBaHUs M MPH BCEX 00beMax
y4eOHOrO BPEMEHHM HE3aBUCHUMO OT TOTO, SBISIETCS JIM y4eOHas JUCIUIUIMHA
«MaremaTuka» 6a30B0# WM MPOGUITBLHOM.

PE3YJbTATBHI OCBOEHUSA YYEFHOM JUCIIATLIAHBI

OcBoeHue coaepkaHuss y4eOHOM  IucHUIUIMHBI — «MaTtematuka»  oOecreurnBaeT
JOCTH)KEHUE CTYJCHTaMU CIEAYIOINX PEe3yIbTaTOB:
* IUYHOCMHDBIX:
— c(OpPMHPOBAHHOCTh MPEJCTABICHUA O MAaTeMaTWKe KaK YHUBEPCAIBHOM SI3BIKE HAyKH,
CpEeACTBE MOJECIMPOBAHMS SIBICHHUI U TPOLIECCOB, UACAX U METO/IaX MaTEMATUKH;
— T[OHMMaHUE 3HAYUMOCTH  MaTEMAaTHKU JJI1  HAYYHO-TEXHHYECKOro  IMporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHUS K MAaTEMAaTHKE KaK K YacTH OOIIeUeIOBEYECKON KYIbTYpHI
yepe3 3HAKOMCTBO C UCTOpUEH Pa3BUTHS MaTeMaTHUKH, YBOJIIOLIMENH MAaTeMaTUYECKUX HUJICH;
— pa3BUTHE JOTHYECKOrO MBIIIICHHS, MPOCTPAHCTBEHHOTO BOOOPaKEHHUS, AITOPUTMUYECKOM
KYJIbTYpbl, KPUTHYHOCTH  MBIIIJICHUS Ha  YpOBHE, HeoOxomuMoMm  nans  Oymyiiei
PO EeCCHOHAIBHON JAEATENHHOCTH, JIsl TPOJOJDKEHHUST 00pa30BaHMs M CaMO00pa30BaHNs;
— OBJIAJICHHNE MATEeMAaTHYEeCKUMHU 3HAHUSMH M YMEHUSMH, HEOOXOTUMBIMH B TIOBCEIHEBHOI
KU3HH, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH ¥ JUCHUILIHH
npoecCHOHANBPHOrO 1LHMKJIA, JJs MOJy4eHHs oOpa3oBaHUS B 00JIaCTAX,HE TPeOyrOIMIMX
yri1yOJIeHHON MaTeMaTH4eckoi MOJATrOTOBKH;
— FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE caMOOOPa30BaHHUIO, HA MPOTKEHUN
BCEH JKM3HHU; CO3HATEIbHOE OTHOIIEHHWE K HENpepbhIBHOMY O0Opa30BaHHI0 KakK YCJIOBHUIO
yCIIEHIHOM Mpo(hecCHOHAIbHOM U 00IECTBEHHOM e TeIbHOCTH;
— FOTOBHOCTbH U CIIOCOOHOCTBH K CAMOCTOSITETLHON TBOPYECKON M OTBETCTBEHHOM JI€ITEIILHOCTH;
— FOTOBHOCTH K KOJUIGKTUBHOW paboTe, COTPYTHHUUECTBY CO CBEPCTHHUKAMH B 00pa30BaTEIIbHOM,
OOLIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEIOBATEIbCKOM, TPOEKTHOM M  JPYrUX BHUAAX
NeSITeTTbHOCTH;
— OTHOILIEHHE K NpOo(hecCHOHAIBHOM NEATETbHOCTH KaK BO3MOXHOCTH y4YacTHUsS B PELICHHH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATIBHBIX IPOOIIeM;
* Memanpeomemmvix:
— YMEHHUE CAMOCTOSITEIILHO ONPENEeNATh LU AeATeIbHOCTH U COCTABIIATh IUIaHbI JeSITEIbHOCTH;
CaMOCTOSITENIFHO ~ OCYIIECTBIISAT, KOHTPOJIUPOBATH ¥  KOPPEKTHPOBATH  JICATEIBHOCTE;
UCTIOJTB30BaTh BCE BO3MOKHBIC PECYPCHI JIISl TOCTHIKEHHS MTOCTABJICHHBIX IEJIeH W pealn3anuu
TUTAaHOB JIESITETIHHOCTH; BEIOMPAThH YCHEITHBIE CTPATETHH B PA3JINYHBIX CHTYAIIUsX;



— yMeHHEe TMpOAYKTUBHO OOHIAaThbCSl M B3aUMOJICHCTBOBaTH B MPOIECCE COBMECTHOU
NESTENIbHOCTH, YYUTHIBATh T[O3UIMW JPYIHX YYaCTHHKOB JAeSITeNbHOCTH, dS()PeKkTuBHO
pa3pemaTh KOHQIUKTHI;

— BIAQJCHHE HABbIKAMHU TI03HABATEIHLHOW, Yy4eOHO-UCCIIEOBATEICKOW W MPOCKTHOU
NESTEIIbHOCTH, HAaBBIKAMU  pa3pellieHds Mpo0JieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3a]1a4, IPUMEHEHHUIO pa3JInYHbIX
METO/IOB ITO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTb K CAMOCTOSTEIbHOM HH(POPMAIMOHHO-TIO3HABATEIHHOM
NESTENIbHOCTH, BKIIIOYasi YMEHUE OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOUYHUKAX HH(OpPMAIIHH,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOIYYaeMYI0 U3 Pa3IMYHBIX
HMCTOYHUKOB;

— BJAJCHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHUE SCHO, JJOTMYHO W TOYHO M3J1araTh CBOKO TOUKY
3pEHUS, UCIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEJCTBA;

— BJIaJICHHE HABbIKAMU MO3HABATENBHON pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBUM U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHUM, 'PaHUL] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX [T03HABATENIbHBIX 33]1a4 U CPEACTB IS UX JOCTHXKECHMUS;

— IIeNIeyCTPEMIICHHOCTh B MOUCKaX U MPHUHITHU DPELIEHUI, COOOpa3UTENbHOCTh U UHTYHIIMS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX IMPEJICTABICHHA, CIIOCOOHOCTh BOCIPUHUMATH KpPAcoTy U
rapMOHUIO MHUPA;

*NpPeOMemHubIx:

— c(OpPMHUPOBAHHOCTH IPEACTABICHUI O MaTeMaTHKE KaK 4acTH MUPOBOH KYyJIbTYpPHl M MECTE
MaTeMaTUKH B COBPEMEHHOW LMBUIIU3AILIMU, CIOCO0AX OMHCAHMS SBJICHHUM pealbHOr0 MHUpa Ha
MaTEMaTUYECKOM S3BIKE;

— copMHpPOBAHHOCTh TMPEACTABICHUH O MaTEeMaTHMYECKUX TMOHATHUAX KaK BaKHEUIINX
MaTeMaTUYECKUX MOJEIISX, MO3BOJIIONIMX ONKMCHIBATh U U3Yy4aTh Pa3HbIE MPOLECCHI U SIBJICHUS;
MMOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOI0 MOCTPOCHUSI MAaTEMaTHUYECKUX TEOPU;

— BJAQJACHUE METOJIaMH JIOKa3aTeJIbCTB M AJITOPUTMOB PEUICHUS, YMEHUE WX HPUMEHSITH,
MPOBOJUTH TOKA3aTEIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/1a4;

— BIIAJICHUE CTAHAAPTHBIMU MpPHEMAMH PENICHUS PAUUOHAIBHBIX M HWPPalMOHAJIbHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHHUN W HEPABEHCTB, WX CHUCTEM;
HCIIOJIb30BaHNE T'OTOBBIX KOMIBIOTEPHBIX NPOrPaMM, B TOM UKCIIE JIs TIOUCKA MTyTH PEIICHUS U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

— c(OpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MaTEMaTHUYECKOTO aHajIn3a U MX
CBOICTBax, BIIaJIcHHE YMEHHMEM XapaKTepH30BaTh TMOBeAcHHE (YHKIUN, HCIOIb30BaHNE
MOJTYYECHHBIX 3HAHUM [ ONTMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEM;

— BJIAJICHUE OCHOBHBIMHM TMOHSTHUSMH O IUIOCKMX W TMPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHHS PACO3HABATh T€OMETPUUECKUE
burypel Ha uepTeXaxX, MOJEIAX W B peaJbHOM MHpE; MPUMEHEHHE HW3yYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn Ui pelieHUs TEOMETPUYECKUX 3aJad M 3aJad C
MIPAKTUYECKUM COAEPKAHUEM;

— cOpMUPOBAHHOCTh MPEJCTABICHUN O MpOIeccaXx U SIBICHUAX, UMEIOIINX BEPOSTHOCTHBIM
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHPE, OCHOBHBIX IOHATHAX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEH; YMEHUW HaXOIWTh U OLEHUBATh BEPOATHOCTH
HACTYIUICHHSI COOBITHI B TIPOCTEHIITNX MPAKTHYECKUX CUTYAIIMSIX U OCHOBHBIC XapaKTEPUCTHKU
CIIyYalHBIX BEJIUYHH;



— BJIaJICHUE HABbIKAMHU HCIIOJNH30BaHMUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU PElIeHUU
3a/1au.
1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl YUeOHO JUCUMIIJIMHbI:

MakcumanbHas yueOHast Harpy3ka — 432
Obs3arenbHas ayquTopHas yueOHasi Harpy3ka — 288
CamocrositensHas padora odyvaromierocs - 144

oOsi3aTenbHas yaeOHas Harpy3ka odydaromierocs 288 yacos:
| kypc - 152 yaca,
Il kypc — 136 yacos.



2.CTPYKTYPA U COJEP)KAHUE YYEBHON JUCIUTIJIAHBI
2.1. O0béM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoi1 padoThI Oobvem uacos

MakcumanbHas yyeOHast Harpy3ka (Bcero) 432
O6s13aTesibHAsI ayUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 288
B TOM YHCIIE:

J1ab0paToOpHBIE PAOOTHI -

IIPAKTUYECKHE 3aHITHS 173

| kypc - 9
KOHTPOJIbHBIE paOOTHI 19 T xypo-10

KypcoBas pabota (nmpoekt) (eciu npedycmompeno) -

CamocrosiTesbHas padora o0yuyawuerocs (Bcero) 144
B TOM YHCJIe:

Ilpopabomxka xoucnexma nexyuti. Paboma c yueonvim mamepuanom. Omeemsi

Ha KOHMPOIbHbLE BONPOCHL. 28
Pewenue 3a0au. 50
Tloocomoexka memamuueckux coooujeHul 28
Iloocomosxka memamuueckux pegpepamos 10
Buvinonnenue unousuoyanvrvix 3a0anui 15
Paboma ¢ oononnumenvroii tumepamypoti 13

Hpomeofcymoqnaﬂ ammecmauus 6 ¢0pM€ IK3amMeHa
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Kanenoapno memamuuecxkoe naanupoeanue u cooepicanue yueonoi oucyunaunvt «0Y/1.03 Mamemamuxa» | Kypc

HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, NpakTu4eckue padorsl, O0bem 4vacos YpoBens
pa3aesioB M TeM CaMOCTOSITe/IbHAsA padoTa 00yYaruuxcst YCBOCHHS
lloemopenue [ToBTOpEHME MaTepuana
2 2
Beenenue MaremMaTHka B HayKe, TEXHUKE, JKOHOMUKE, HHPOPMALMOHHBIX TEXHOIOTUIX 1
U IPAKTUYECKOM AesaTesNbHOCTU. Llenn u 3agaum mM3ydyeHuss MaTeMaTHKU IPU 1
OCBOCHMHU TIpodeccuit
Pa3nen 1. OCHOBBI TPUTOHOMETPHH 16
Tema 1.1. Panuannas mepa yrna. BpamarensHoe nukenue. CUHyC, KOCUHYC, TAHT€HC U
OcHOBHBIE IOHATHUS KOTaHI'€HC YHcia 1
TPUTOHOMETPUH
Tema 1.2. Dopmyiibl cinoxeHus. DopMyribl IpUBEACHUS 1
OcHoBHBIE ®Dopmyisl ynBoeHus. @opmyIibl NOJOBUHHOTO yTJla.
TPUTOHOMETPHYECKHE 1 9
TOKAECTBA
Tema 1.3. [TpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIUHN B IPOU3BEICHUE U 1
IIpeodpazoBanue IIPOU3BENICHUS B CYMMY
NMPOCTEHIUX BripakeHue TpuronomeTpuyeckux pyHKINN Yepe3 TaHT€HC TTOJIOBUHHOTO 1
TPUTOHOMETPHYECKHX | apryMeHTa
BBIPA’KeHUH KonTpoabHasi padora Nel 1
Ilpakmuueckue 3anamusn:
— Pagunannblil METOJ U3MEPEHNS YIJIOB BPAIIEHUS U CBA3b C IPayCHOMN
MEpPOH.
— OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
— DopMyIIBl CIOKEHUS. 10

— DopMyJbl YABOCHHUS.
— IIpeobpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKINHN B
Mpou3BeieHne, npeoOpa3zoBaHue MPOU3BEICHUS TPUTOHOMETPUUIECKIX

byHKIMHI B cymMmy.
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CamocmoamenvHas paboma o0yuarOwuxcs:

Ilpopabomka xoucnekma nexyuu. Paboma c yuebnuvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCHL.

Pewenue 3a0au.

1lo0bop u npopabomra 0ONOIHUMENbHOU TUMEPAMYPbL.

Iloozomosums coobwenue: « Pazsumue mpuzonomempuuy,
«Tpuconomempuyeckue hynxyuuy

Buvinonnenue unousudyanvbHuix 3a0anuii

RN (PW N |©

Pasnen 2. ®ynkunu 18
Tema 2.1. Oynkiuu. O0acTh ONpeIeIeHNs 1 MHOKECTBO 3HAUeHUH; rpaduk QyHKImH, 1
DOyHKUMHU, UX oCTpoeHHe rpaguKoB (PyHKIMIA, 3aJaHHBIX pa3IMYHBIMU CIIOCOOAMHU
CBOIICTBA M rpaMKH CBoiicTBa ()yHKIIMN: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUICHHOCTb, 5
HEPUOJIMYHOCTh
[TpomexyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbIIIEE 5
3HA4YEHUs1, TOUKH IKCTPEMyMa
I'paduueckas narepnperanus. [Ipumeps! GyHKIIMOHATBHBIX 3aBUCUMOCTEH B 1
peabHBIX MIPOLIECCAaX U SIBICHUSIX
Apudmernueckue oneparun Haa GyHxusiMa. CiokHas GyHKIUS 1 )
(xomnozunws). [lonsimue o HenpepvisHOCMU YHKYUIL
O6parssie GyHkuu. Odracmes onpedeneHus U MHOMCECMB0 3HAYeHU 1
oopammuou ¢pynkyuu. I paghux obpamnou ghynxkyuu
Tema 2.2. Omnpenenenus QyHKUNN, UX CBOMCTBA U IpaUKH.
Tpuronomerpuieckne | [Ipeo6pazoBanus rpadukos. IlapannenbHblii nepeHOC, CAMMETPHS
pyHxkumuun OTHOCHUTEIIBHO OCEN KOOPAMHAT U CHMMETPHUS OTHOCUTEIIBHO Havalla 1
KOOpAMHAT, CAMMETPHUS OTHOCUTENIBHO NMPSAMON Y = X, PaCTSKEHHUE U CXKATHE
BJIOJIb OCEH KOOPJWHAT
KontpoabHasi padora Ne2 1
Ilpakmuueckue 3anamus:
— Ilpumepsl 3aBUCUMOCTEN MEXy IEPEMEHHBIMH B pealbHbIX 3

npolieccax U3 CMEXHBIX TUCHMILINH. OnpeneneHne GyHKIU.
[Toctpoenue u uteHue rpaguKoB QyHKIHA.
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— HccnenoBanue GyHKINH.

— CBolicTBa TMHEHHOM, KBaPATUUHON, KYCOUHO-JIMHEHHOU U JPOOHO-
nuHerHo# ¢yHKuuid. HerpepsiBHBIC U IepHOIUYeCKre (PYHKITUH.

— CaoiicTBa ¥ rpauKu CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHTCHCA.

— OOpatubie pyHKIMU U uX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢ynkuuu. [IpeobpazoBanus rpaduka QyHkiun. ['apmoHnueckue
kosiebanus. [Ipukinagaeie 3amaun.

Camocmoamenvnaa paboma oodyuarouguxca:

10

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonsamus ynkyuuy

Buvinoanenue unousuoyanvhvix 3a0anuii

Pa3n

ea 3. Tpuronomerpuyeckne ypaBHeHHsl 1 HEPABEHCTBA

Tema 3.1
TpuroHomerpuueckue

YPABHEHHS U
HepaBeHCTBA

OOpatHbie TpUroHOMETpUYecKrue QyHKIIMU. APKCUHYC, apKKOCUHYC,
apKTaHTeHC

[Tpocreiimye TPUrOHOMETPUYECKUE YPABHEHHS

HpOCTCﬁIHHC TPUTOHOMCTPUYICCKNEC HCPABCHCTBA

KonTposbsnas padora Ne3

Rk W -

Ilpakmuueckue 3anamusn:
— OO0patHble TpUroHOMETpHUUYeCKre QYHKIUU: apKCUHYC, ApKKOCHHYC,

apKTaHI€HC
— IIpocreiimne TPUroHOMETPUUECKNE YPAaBHEHUS M HEPABEHCTBA.
— Pemenne TpUroHOMETPUUYECKNUX YPABHEHUM U CUCTEM

11

Camocmoamenvnan paboma odyyarowuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHvim Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

TIloobop u npopabomra 0onoIHUMENbHOU TUMEPAMYPbL.

RN O
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Buvinonanenue unousuoyanvhvix 3a0anuii

Pazoen 4. 'eomempus

22

Tema 4.1.
IIpsiMbIe U MJIOCKOCTH
B IPOCTPAHCTBeE

Coaep:xanue yueOHOTo MaTepHaJia

BzanmHuoe PACIIOIOKCHUEC IBYX IIPSAMBIX B IIPOCTPAHCTBE

[TapannenbHOCTh NPAMON U TI0CKOCTHU. [lapanneabHOCTh MII0CKOCTEN

KonTposbHas padora Ne 4

[leprieH IuKyIApHOCTD MPSIMON U TNIOCKOCTH

IlepneHquKyIsip U HaKJIOHHAs

VYl MeXay NPSIMOU M TJIOCKOCTHIO. JIByrpaHHbBIN yrou

Yrael MeXAy IIOCKOCTAMH. [lepneHIMKyIIpHOCTh IBYX INIOCKOCTEN

[eomeTprueckue mpeodpa3oBaHus MPOCTPAHCTBA: MAPAILICIBHBIN MEpPEeHOC,

CUMMCTPHA OTHOCUTCIILHO ITJIOCKOCTH

R (RrRrRrRr kR

[TapannensHOe poeKkTHpoBaHue. [110wads opmo2oHaANIbHOU NPOEKYUU.

W3006paxeHne npocTpaHCTBEHHBIX (Uryp

-

KonTpoJsbHas padora Ne 5

Hpakmuqecmle 3aHamun.
— HpI/I3HaKI/I B3aUMHOT'O PACIIOJIOKCHUSA ITPSAMBIX.

— VYron Mexay npssMbIMu. B3auMHoe pacrosokeHue npsMbIx U
TJIOCKOCTEH.

— llepneHauKyIsp U HAKIIOHHAS K IJIOCKOCTH.

— Yros MeX1y NpsMOHN U IIIOCKOCTBIO.

— Teopemsl 0 B3aMMHOM PaCIIOJIOKEHNUHN ITPSMOM U TUNIOCKOCTH.

— Teopema o Tpex nepreHauKyIspax.

— IIpu3Haku 1 cBOMCTBA NapaJUICIIbHBIX U MEPIIEHAUKYIISPHBIX
TJIOCKOCTEM.

— PaccTosgHue OT TOUKH J0 MIIOCKOCTH, OT MPSIMOM J0 IUIOCKOCTH,
PACCTOSIHUE MEXAY TUIOCKOCTSAMM.

— PaccrosgHue Mex1y CKpeInBaAOIMIMMUCS TPSIMBIMUA, MEXKTY
MIPOU3BOJIHLHBIMH (PUTYPaMHU B TPOCTPAHCTBE.

— TNapanenbHOe TPOSKTUPOBAHUE U €TO CBOMCTBA.

12
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— Teopema o miIonaaM OPTOroHaILHON MPOEKIIMM MHOTOYTOJIbHUKA.
— BzaunmHOe pacmoyioxkeHrne mpOCTPAHCTBEHHBIX QUTYD.

Camocmoamenvnas padoma o0yuarOwuxca: 9

Ilpopabomka koncnekma nexyui. Paboma c yueouvim mamepuaiom. 2

H3zyuenue oononnumenvrou aumepamypsl. Omeemuvl HA KOHMPOIbHBLE 1

80NPOCHI.

Pewenue 3a0au. 3

Iloozomosums pegpepam: «llapannenvrhoe npoekmuposanuey 2

Buvinonnenue unousuoyanvHulx 3a0anuii 1
Tema 4.2. Conep:kanue yue6HOro MaTepuasa 20
Koopaunars! u [TpsimoyronbHast (IeKkapToBa) cucTeMa KOOPAMHAT B MIPOCTPAHCTBE. 2
BEKTOPbI dopmyra pacCTOSTHUAS MEXKTY IByMS TOUKAMH.

Bektopsl. Moayns BekTopa. PaBeHCTBO BekTOpOB. Clio)keHHE BEKTOPOB. 9

YMHOKEHUE BEKTOPA HA YUCJIIO

Koopaunartsl BekTopa. CKaJisipHOE TPOU3BEIACHUE BEKTOPOB 2

YpaBHenus cdepsl, IIIOCKOCTH U MPSMOi 2 2

PaznosxeHue BekTOpa 1o HampaBICHUSIM )

Yron mexnay nByms Bekropamu. [Ipoekuust BEKTopa Ha OCh

Hcnonb3oBaHWe KOOPAUHAT U BEKTOPOB NP PEILIEHUH MaTEMAaTUYECKUX U 5

MPUKJIAJHBIX 3a/1a4

KonTpoabHasi padora Ne 6 1

Ilpakmuueckue 3anamusn:

— JlexapToBa cucTeMa KOOpJMHAT B pocTpaHcTBe. PaccTosiHre Mexay
TOYKaAMHU.
— /JlelicTBus ¢ BeKTOpaMH, 3aAaHHBIMHU KoopAuHaTamMu. CKaJlspHOe
MIPOU3BEICHNE BEKTOPOB. 7

— BekTopHO€ ypaBHEHUE NPSIMOI U MJIOCKOCTH.
— VYpaBHEHHE OKPYKHOCTH, CPephbI, MIOCKOCTH.
— Hcnonb30BaHNe BEKTOPOB NPH J0KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.
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Camocmoamenvnaa paboma oodyuarouwuxcs:

Ilpopabomxka xoucnekma nexyuu. Paboma c yuebnvim mamepuaniom.
Omeemvl Ha KOHMPOIbHBLE BONPOCYHL.

Pewenue 3a0au.

Iloozomosums coobwenue: «/lexapmogvl KoOpOUHAMbL 8 NPOCMPAHCMEEY

Hanucamo peghepam no meme: « Bexkmopnoe 3a0anue npamvix u niocKocmei 8
NPOCMPAHCMBE)

Buvinonnenue unousudyanvHuix 3a0anuii

Pa3nen 5. Hayaiaa MmaTeMaTH4ecKOro aHajn3a

Tema 5.1.
ITocienoBaTebHOCTH

CriocoOblI 3a1aHUs U CBOWCTBA YUCIIOBBIX 11OCIEN0BATENbHOCTEN. [lonsamue o
npeoene nociedosamenvrnocmu. Cywecmeosanue npeoena MOHOMOHHOU
02PAHUYEHHOU NOCIe008AMENbHOCTIU

CymMupoBaHue 1ocie10BaTeNbHoCTe. beckoneuHo yobiBaromast
reoMeTpHuuecKas Iporpeccus U ee cymma.

Tema 5.2.
IIpousBoanas
byHKun

[TonsiTrie 0 MPOU3BOAHON PYHKIIMH, €€ TeOMETPUUECKUI 1 (PU3NUECKHI CMBICI

HpOI/ISBOI[HBIe CYMMBI, pa3HOCTHU, IPOU3BCACHUS, UACTHBIC

[Tpon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKITHA.
[TpousBogHas 00paTHON PYHKINMY U KOMIO3UIIMU (QYHKITUH.

KonTpoJsbHas padora Ne 7

YpaBHeHUe KacaTelbHOU K rpaduKy QyHKIUU

[IpumeHeHne MPOU3BOTHON K UCCIIETOBAHUIO (DYHKIIHI U MTOCTPOCHUIO
rpauKoB

RN N (W] e

Bropast npousBoiHas, ee reoMeTpUUeCKUi U GU3MUECKUN CMBICIT.
Haxo’xieHre CKopoCTH Julsl Tpolecca, 3a1aHHoro (opMysoi 1 rpadukom

HpI/IMepBI UCITIOJIB30BaHUA HpOHSBO}lHOfI I HaXO0XKACHUA HAWTYUICT O
pPCHICHUS B ITPUKJIAAHBIX 3aJa4aX

KonTpoabHasi padora Ne 8

Hpatcmuuecxue 3anamusn.
— Yucaopas noCIacaA0BaTCIbHOCTD, CIIOCOOBI €€ 3aJaHus, BBIYMCICHUA

YJICHOB MOCJICA0BATCIbHOCTHU. HpCI[CJ'I MMOoCICA0BAaTCIBHOCTH.
beckoneuno y6BIBaIOIJ_IaSI TeOMCETpHUYICCKAd ITPOrpecCus.

24
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— IIpou3BoaHasi: MEXaHUYECKHI U TEOMETPUUYECKHUI CMBICIT
MIPOU3BOAHOM.

— IlpaBuna u Gpopmyisl quddepeHTIpPOBaHHUS.

— Tabnuma npou3BOIHBIX MIEMEHTAPHBIX (PYHKIIUH.

— IIpousBoiHas CI0KHON (DYHKIIHH.

— IIpousBogHas TPUTOHOMETPUUECKHUX (HYHKIUI.

— VYpaBHEHHE KacaTelbHOU B OOIIIEM BHIC.

— IlpusnHak Bo3pactanus (yObIBaHMS) GYyHKITUN

— Haxoxnenue HauboIbI11ero, HANMEHbBIIETO 3HAYCHUS U
SKCTpEeMalIbHBIX 3HAYCHUH (PYHKIINU.

— Hccnenoanue pyHKIMH C TOMOIIbIO TPONU3BOIHOM.

Camocmoamenvnas paboma odyuarouyuxcs. 9
Ilpopabomka xoucnekma nexyuu. Paboma c yueonuvim mamepuaiom. 2
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.
Iloozomosxa coobwenus « M3 ucmopuu oughghepenyuanbHo2o UcyUCIeHUs» 3
07151 npogedenust beceovl
Pewenue 3a0au 3
Paboma ¢ oononnumenvnoii ntumepamypoi 1
HTorosoe noBropenue 3a | kypc 15

Ilpakmuueckue 3anamus.

— OcHoBHbIE GOPMYIBI TPUTOHOMETPHH

— IIpeoGpa3zoBaHrie TPUTOHOMETPUYECKIX BBIPAKEHHH

— Pemenne TpUroHOMETPUYECKUX YPaBHEHUN

— Permennie TpUroHOMETPUUYECKUX HEPABEHCTB, TPUTOHOMETPHUUECKHIX 13

CHUCTEM ypaBHEHUH
— Bexkropsl, A€CTBUSA HAJl BEKTOPaMHU.
— Beruncnenue npou3BoaHbIX QYHKIUN
— IlpumeHeHne mpOU3BOHON K UCCIEeI0BAaHUIO (QYHKIUI
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KonTpoubHas padora Ne9

1

Pemenue 3amau. [logsenenme uToros 3a rojg

1

Kanenoapno memamuueckoe naanuposanue u cooepiicanue yueonoi oucyunaunst «0Y/1.03 Mamemamuxa» 11 kypc

HMHuTerpaJ u ero npuMeHeHune 11
Tema 5.3. [TepBooOpasHas u uHTETpal 1
Hurerpan u ero [IprMeHeHune onpeeIEHHOr0 HHTErpaia il HaXOKACHHS IO n
pUMEHEHHE KpMBOJIMHENHOM Tpanenuu. ®opmysa Herorona—1Jleii6nuna . 2
[Tpumepsl IpUMEHEeHHsI UHTETpaia B pU3UKe U TeOMETPUHN 1
KontpoabHnas padora Ne 1 1
Ilpakmuueckue 3anamusn:
— IlepBooOpazHas
— HuTerpan
— ®opwmyna Herorona—JleitOnuma !
— Ilpumenenune HHTErpaa BEIYUCICHUIO (PU3MUYECKIX BEIIMYHH U
IJI0IIAEe T
Camocmoamenvnas paboma odyuaroujuxcs. 9
IIpopabomka koncnekma nexkyui. Paboma c yuebnvim mamepuanom. 1
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.
Buvinonnenue unousudyanvHulx 3adanuti no meme «@opmyna Hviomona- 5
Jetibnuyay
Pewenue 3a0au 3
Iloocomosumu coobwenue: Hecmopuueckas cnpaska noHAmMus «UHmMezpany. 2
Paboma ¢ oononnumenvrotl iumepamypoti 1
Paspnen 6. I'eomeTpus
Conep:xxanue yueOHOIro MaTepuaJia 15
Tema 6.1. Bepmmunsl pebpa, rpanu MHOTOTpaHHUKa. Pazeepmka. 1 2
MHororpaHHuKH MHnozozpannvie yenvi. Boinyxknvie mnozoepannuku. Teopema Jiinepa
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ITpusma. [Ipsamas u naknonnasa npusMma. [IpaBunbHas npusma.

[MTapamnenenunen. Kyo

ITnpamupa. [IpaBuiibHas nupamuaa. Y ceuenHas nupamuga. Terpasap

Cummerpun B KyOe, B mapajienenunese, B npusme u nupamuje. CedeHus
Ky0a, IpU3MBbl U TUPAMUIBI

I

[IpencraBienre O MpPaBUIBHBIX MHOTOTpaHHHMKAx (TeTpa’nap, KyO, OKTasip,
JIOJIEKa’Ip U MKOCAYIP)

[

KonrpoabHnas padora Ne 2

Ilpakmuueckue 3anamus:
— IIpusma. Pemenue 3anau.
— Ilapamnenenunen. Pemenue 3anay.
— IIupamuna. Pemenue 3anay.
— Pemenne 3aga4 o teme «Y ced€HHas MUPaMUAIA»
— Pemenne 3aga4 no reme «lIpaBriIbHbIE MHOTOIPAHHUKN

Camocmoamenvnan paboma ooyuarowuxca:

Ilpopabomka xoucnekma nexyuu. Paboma c yueonuvim mamepuaniom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

H3yuenue oononnumenbHoU 1umepamypbi.

Pewenue 3aoau.

Iloozomosums peghepamewi: a) IIpasunivHvle MHOCOSPAHHUKU,
0) [lnamonoswl mena.

W [N |

Pasznen 7. Anreopa

Coaep:xxanue yue0HOro MaTepHuaJia

Tema 7.1.

PasBurne nousitus o
qucjie

HCHLIG H pallMOHAJIBHBIC YK CJIa

JlelicTBUTENIbHBIE YUCIIA

HpuéﬂuofceHHbze B8blYUCTIeHUA

Komnnexcunvie uucna

Pl R PR o

Ilpakmuueckue 3anamusn:
— Apudmerndeckue 1eHCTBUS HAJ YUCIaMHU, HAX0XKJIEHUE
NpUOIMKEHHBIX 3HAYEHUH U MOTPEIIHOCTH BHIYUCIICHUH,
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CpaBHCHHUC YUCJIOBBIX BBIpa)i(eHHfI.

— HpI/I6J'II/I}KeHHBIe BBIYHCJICHUA W PCINCHUS ITPUKIIaJHBIX 3a1a4.

Camocmoamenvnaa paboma oodyuarowuxcs:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3a0au.

Ilooecomosumu COO6M4€HM€.’ ((HCWlOpI/l}l paseumusl KOMNIAEKCHblX Yuceil»

NWw N [

Tema 7.2. KopHu u
CTeneHu

Conep:kaHue y4eOHOT0 MaTepHuaJia

KopHu HaTypaabHOM CTENEHU U3 YUCIA U UX CBOMCTBA

CreneHu ¢ pallOHaJIbHBIMU ITOKA3aTCIIIMH, UX CBOMCTBa

Crenenu ¢ JIEHCTBUTEIBHBIMI  ITOKA3aTCIISIMH. Cesolicmea cmenenu ¢

oeticmeumesnbHblM NOKA3amesem

[TpeoOpa3zoBanre pallOHAIBHBIX, UPPALUOHATIBHBIX BBIPAKEHUN

G

Ilpakmuueckue 3anamus:
— Beluncienrne u cpaBHEHUE KOpHEN. BhITTOTHEHHE pacyETOB €
paavKaIaMu.
— Pemenune nppanvoHanbHbIX YPABHEHUN.
— Haxox/1eHue 3HaueHUl CTENEeHEN ¢ pallMOHAIbHBIMUA
nokasaresnsiMu. CpaBHEHUE CTENEHEN.

— IIpeoOpa3oBaHus BeIpaKEHUM, COAEPIKALINX CTEIICHH.

KontpoabHnast padora Ne 3

Camocmoamenvnas padboma o0yuarOwuxca:

IIpopabomxka koncnekma nexkyui. Paboma c yuebnvim mamepuanom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Tlooeomosumo COO6M4€HH€.' ((HCI’I’lOpM}Z paseumus KOMNIEKCHbIX Yucei»

Tema 7.3.
IToxa3zarennHas

Conep:kanue y4eOHOT0 MaTepuaJa

Onpenenenue GyHKINH, CBOMCTBA U rpaduKH.
[TpeoOpazoBanms rpaduKoB.

PN W NN e
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pynkuus Ilpakmuueckue 3anamus:
— Pemenne nokas3aTeabHbIX YPAaBHEHU U CUCTEM. 5
— Pemenne nokazareiabHbIX HEPABEHCTB.
KontposbHnas padora Ne 4
Camocmoamenvnas paboma o0yuarOwuxca:
Ilpopabomka xoucnekma nexyuu. Paboma c yueonuvim mamepuaniom. 1
Omeemvul Ha KOHMPOIbHBLE BONPOCYHL.
Pewenue 3a0au.
Tloocomosums pegpepam: « Pazeumue nonsmus ¢pyHxyuuy
Buvinonnenue unousuoyanvhvix 3a0anuii
Pazoen 8. Anzeopa
Coaep:xxanue yueOHOro MaTepuaJia 10
Tema 8.1. Jlorapudm. Jlorapudm uucma. OCHOBHOE JorapuPpMHUUECKOE TOXKIECTBO. 1
Jlorapu¢gmsl JlecaTuuHble U HaTypaJibHbIE JOTapH(pMbI )
[TpaBuna geiictBuii ¢ norapupmamu. Ilepexos K HOBOMY OCHOBaHHIO 1
[Tpeobpa3oBanue anredpanvyecKkux BBIPAXKEHUH. [Ipeobpa3oBanue 1
Jorapu(pMHUUECKUX BBIPAKEHUN
Ilpakmuueckue 3anamusn:
— Haxoxaenue 3HaueHuit jorapudma no nNporu3BoJIbHOMY
ocHOBaHMIO. [lepexos OT 0THOTO OCHOBAHHS K JPYTrOMY. 6
— BrIuucnenue u cpaBHeHUE JIOTapupMOB.
— JlorapudmupoBanue 1 MOTESHIIMPOBAHNE BHIPAKEHUN
Camocmoamenvnas paboma ooyuarOwuxca: 7
Ilpopabomxka xoucnekma nexyuu. Paboma c yueOnvim mamepuaiom. 2
Omeemvl Ha KOHMPOJIbHBLE BONPOCYHL.
Pewenue 3aoau. 3
Iloozomoeumsb coobwenue: Hcmopuueckas cnpaska o pazeumuu ROHAMUS
«nozapugpm» 2
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Tema 8.2.
Jlorapugmuyeckasn
dyHkuusn

Conep:xanue yueOHOTro MaTepuaJia

Onpenenenne GyHKIINU, CBOWCTBA U TPaQUKU.
[IpeoOpazoBanms rpaduKOB.

Ilpakmuueckue 3anamus:
— Pemenne norapuMUUECKUX ypaBHEHUH U CUCTEM.

— Pemenue norapudmMuueckux HepaBEHCTB.

KonrpoabHnas padora Ne 5

Camocmoamenvnaa paboma odyuarowuxca:

Ilpopabomka xoncnekma nexyuu. Paboma c yueOnvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Pewenue 3aoau.

Iloozomosums coobwenue: «Pazsumue nonsamus ynkyuuy

Buvinonnenue unousuoyanvHuix 3a0anuii

RPINDN PO

Paznen 9. ®yukuuu. [IpousBognas GpyHkuumii

Coaep:xxanue yueOHOro MaTepuaJia

Tema: 9.1
Crenennas pyHknus

Crenennas ¢pynkius. Onpenenenue GyHKINHN, CBOICTBA U rpaduk.

Ilpakmuueckue 3anamusn:
— IIpousBogHas nokasaTenbHON QpyHKINN
— IIpousBoaHas norapupmudeckoi GyHKIUN
— IlpousBoHast cTeNeHHOW (QYHKIUU

KonTpouabsnasi pabora Ne 6

Pazoen 10. 'eomempus

Conep:xanue yueOHOTo MaTepuaJia

11

Tema 10.1
Tesna u moBepxHoOCTH
BpalleHHsA

[Hunmuanp. OcHoBaHME, BEICOTA, O0KOBasi TOBEPXHOCTh, 00pa3yromias,
pa3BepTKa

Konyc. OcHoBanue, BbIcOTa, O0KOBasi IOBEPXHOCTh, 00pa3yolas, pa3BepTKa
Y ceu€HHBIN KOHYC
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OceBoe ceueHne u CCUCHM, MapaJlJICIbHBIC OCHOBAHWIO

lap u cepa. Mx ceuenus. KacarenpHas miaockocTs K cepe

[

KonTpoabsnas pabora Ne 7

Ilpakmuueckue 3anamusn:
— Pemenue 3a1a4 no teme «l{ununap»
— Pemenue 3a1a4 o teme «Konyc»
— Pemenne 3anau nmo reme «lllap u chepa»
— IlocTpoenune ceuenuii HUIUHIPA, KOHYCA, 11apa

CamocmoamenvHnas paboma o0yuarOwuxca:

IIpopabomka koncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

H3yuenue oononnumenvHou 1umepamypbi

Pewenue 3a0au.

Tloocomosums coobwenue «Tena spawenusn,

WIN N N |©

Tema 10.2.
HN3mepenus B

reoMeTpuu

Coaep:xanue yueOHOro MaTepuaJia

O0beMm u ero u3mepenne. MaTerpanbHas Gopmyna oobema

CDOpMy.]'ILI o0beMa Ky6a, MMPAMOYTOJIBHOT'O ITapaJuICIICIIuIICaa, IIPU3MBbI,
IMUpaMu bl

®opmyiiel 00beMa HUIMHIPA U KOHYCa

CDOpMy.]'II:I IJIomaau MMoBEpXHOCTHU NUIIMH/PA U KOHYCa

®dopmysl 00beMa mapa 1 Iioaan cQepsbl

[Tono6ue Ten. OTHOLIEHUE MIIOMIAAEH TOBEPXHOCTEN U 00BEMOB MOAOOHBIX
Tel

KonTposbnas padora Ne 8

R R RrRrRr k|-

Ilpakmuueckue 3anamusn:
—Haxoxnenune o6beMoB Ky0a, napasuienenunena, Npu3Mbl
—Haxoxnenne o0béMa TUpaMuIbI
—Haxoxnenrne 00beMOB IIITHHIPA, KOHYCA U IIapa
—Haxoxnenue romaa moBepXHOCTH IHIIMHIIPA, KOHYCa U
miapa
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Camocmoamenvnas paboma odyuarouguxcs.

Ilpopabomxka xoucnekma nexyuu. Paboma c yueonuvim mamepuaiom.
Omeemvl Ha KOHMPOIbHBLE BONPOCYHL.

Iloocomoska coobwenus « Mnmeepanvhvle enudunvly 0Jisi NPOBEOeHUs.
beceovl

Pewenue 3a0au

Paboma ¢ oononnumenvroil tumepamypoti

Pa3zoen

11. KomOuHaTOpuKa, CTATHCTHKA U TEOPUsI BEPOSITHOCTEH

Conep:kanue y4eOHOT0 MaTepuaJia

Tema 11.1.
JJIeMeHThI
KOMOMHATOPUKH

OcHOBHbBIE TOHATHA KOMOMHATOPUKH. 3a7aud Ha MMOACUYET YKCia pa3MelIeHHH,
MEPECTAHOBOK, COUETAaHUI

Pemenue 3a1a4 Ha iepedop BapuaHTOB

®opmyna 6unoma Herotona. CBolicTBa OMHOMUHABHBIX KOA(D(GUIIMEHTOB.
Tpeyrosbauk Ilackais

Camocmoamenvnas paboma odyuarouguxcs.

Ilpopabomka xoncnekma nexyuu. Paboma c yueonuvim mamepuaniom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCHL.

Iloozomoska coobwenus « M3 ucmopuu KoOMOUHAMOPUKUY

Pewenue 3a0au

NN O] - |

Tema 11.2.
DJIeMeHTBI TeOpHH
BEPOATHOCTEM

Co0bblITHE, BEpPOSITHOCTh COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSATHOCTEH.
Tonamue o nesasucumocmu cobvimuil. /Juckpemnas ciy4aunas 6eIuduna,
3aKoH eé pacnpedenenus. Yucnosvie xapakmepucmuku OUCKPEMHOU
cnyuaunou genuyunvl. Ilonsamue o 3axone 6016uUx Yucen

Tema 11.3.
1eMeHThI
MaTeMaTH4YecKoii
CTATHCTHKH

[TpencraBienne naHHbIX (TaOIMIIBL, JUATPAMMBI, TpadUKy), cenepanvrast
COBOKYNHOCMb, 8b100PKA, cpeonee apughmemuyeckoe, meouana. Ilonsmue o
3a0ayax mamemamuieckou CmamucmuKu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8eposiIMHOCIHbIX Meno008

Hpaxmuuecxue 3AHAMUA
— I/ICTOpI/IH Pa3BUTHA KOM6I/IH3.TOpI/IKI/I, TCOpUHn BCPOHTHOCTCﬁ n
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CTAaTUCTHKH U MX POJIb B PA3JIMUHBIX chepax uyenoBedecKoil
JKU3HEESATEIIBHOCTH.

— IlpaBuiia koMOuHaTOpUKHU. PemeHre KoOMOMHATOPHBIX 3a/1a4.

— Pa3memenus, coueTanus U IepecTaHOBKU.

— bunom HeroToHa u TpeyronapHuk [lackans.

— Kilaccuueckoe omnpeneneHue BeposTHOCTH, CBOWCTBA BEPOSTHOCTEH,
TeopeMa O CyMME BEPOSITHOCTEN

— Bprruucnenue BepostHoctel. [IpencraBinenue 4uciIOBbIX TaHHBIX.
ITpuknanHele 3a1a4u

Camocmoamenvnaa padoma odyuaouuxcs. 6
IIpopabomka xoncnexma nexkyuil. Paboma ¢ yueoHvim mamepuaniom. 1
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.
Iloozomoeka coobwenus «lIpoucxodrcoenue meopuu eposmnocmeniy, 2
«Cnyuatinvle 6enuduHbLy
Pewenue 3a0au 2
Paboma ¢ oononrnumenvrot aumepamypot 1
Pa3zoen 12. YpaBHeHHs U HEPABEHCTBA
Coaep:xanue yueOHOro MaTepuaJia 12
Tema 12.1. PaBHOCWIIBHOCTBH YpaBHEHMI, HEPABEHCTB, CUCTEM. OCHOBHBIE TPUEMBI UX
YpaBHeHHsI U CHCTEMBI | perenns (pasiioKeHHe HA MHOYKHTEIH, BBEICHUE HOBBIX HEM3BECTHBIX, 1
YPaBHCHHH TI0JICTAHOBKA, TPaQMIECKHI METO).
PanmonaneHble, MppalMOHaIbHbIE YPABHEHUS U CUCTEMBI 1 )
Tema 12.2. PannonaneHble, nppalnoHanbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX 1
HepaBencrBa peleHus
Tema 12.3. Meron UHTEpPBAJIOB.
Hcnonb3oBanue N300pakeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUH
CBOIICTB U rpadpukoB Y HEPABEHCTB C IByMsl IEPEMEHHBIMHU U UX CHCTEM 1
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¢yHxkumii npu
pelIeHNH YPABHEHUI U
HEPaBeHCTB.

[TpuMeHeHne MaTEMATHYECKUX METOZOB [UIsl PEIICHUS CONEP/KATEIbHBIX 3a1a4
U3 PA3UYHBIX 00JIaCTel HAYKU U MPAKTHKH.
WMHTepnperanus pe3yabTara, ydeT pealbHbIX OTPaHUYCHUM.

KontpoabsHast padora Ne 9

Ilpakmuueckue 3anamusn:

— Kopnu ypaBHeHunii. PaBHOCUIILHOCTD YpaBHEHUH.

— IIpeobpazoBanue ypaBHeHu. OCHOBHBIE IPUEMBI PELICHUS
YpaBHEHUH.

— Pemenne panmoHanbHbBIX YPAaBHEHUM U CUCTEM YPAaBHEHHM.

— Pelienne nppanmoHalbHbIX YPAaBHEHHU U CUCTEM YPABHEHUH.

— Pelenne paunoHanbHbIX, HPPALMOHAIBHBIX HEPABEHCTB, CUCTEM.

— PelieHne HepaBeHCTB METOJIOM UHTEPBAJIOB

— Hcnonp3oBanue cBOMCTB U rpaduKoB QYHKIIUN IS peIICHUS
YpaBHEHUI U HEPABEHCTB.

Camocmoamenvnan paboma odyuarouuxcs.

Ilpopabomka xoncnekma nexyuu. Paboma c yueOnvim mamepuaiom.
Omeemvl Ha KOHMPOJIbHBLE BONPOCYL.

Buvinonnenue unousuoyanvhvix 3a0anuii no meme « Pewenue ypasnenuti u
HepPaseHcma, co0epHCAUUX MOOYb»

Pewenue 3a0au

Paboma ¢ oononnumenvroil iumepamypoti

Pa3zoen 13. IloBTOpenune

11

Coaep:xanue yue0HOro MaTepHaJia

Ilpakmuueckue 3anamus:
— JlelicTBUA C AEUCTBUTEILHBIMM YHCIAMH.
— JlelicTBUSA C KOMILUIEKCHBIMH YHCIIaMU.
— IIpeobpazoBaHue BeIpaKEHHH, COIEPIKALTNX KOPEHD N-0ii CTETICHH.
— IIpeobpazoBaHue BEIpOKEHUN ¢ pallMOHAIBHBIMU MTOKA3aTEISIMU.

10
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— PeleHne noka3aTeabHbIX YPABHEHU U HEPABEHCTB.

— Pemenue norapudmuyueckux ypaBHEHUM U HEPABEHCTB.

— IIpousBogHas u ee IpUMEHEHNE
— IlepBooOpa3Has U UHTErpan
— Pemenue 3ana4 no tema
*  «MHOrOrpaHHUKH»
»  «Tena Bpamenus»

KonTpoJsbnas pabora Ne 10(uTorosas) 1 2
Camocmoamenvnas paboma odyuarouguxcs. )
Ilpopabomka xoncnexma nexyuil. Paboma ¢ yueoHviM Mamepuaiom. 1
Omeemvl Ha KOHMPOIbHBLE BONPOCDHL.
Pewenue 3a0au 2
Pewenue unousuoyanvHulx 3a0anuil. 1
Tloozomoeka Kk npomescymouHol ammecmayuu no Mamemamuxe.
Paboma c oononrnumensvrotl iumepamypotu 1
Hroro 432
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3.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIBHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH CTY/JAeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHI)

BBeaenue

O3HakOMJIEHHUE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHYECKOM JIeATEIbHOCTH.
O3HakoOMJIEHUE C HEJISIMU U 3aJja4aMH U3Y4YEeHUsI MaTeMaTUKU MPU
ocBoeHnu npodeccuii CI1O u cnenmansuocteit CI10

AJI'EBPA

Pa3Butue noHsTHS
0 Yucje

Beimonnenue apudMeTHUecKuX ACHCTBUI HaJA YUCIAMH, COYeTas
YCTHBIE U INCbMEHHBIE IIPUEMBI.

Haxoxaenne npuOIMKeHHbIX 3HAYCHUH BETMYHH U TIOTPEITHOCTEH
BBIUUCIICHUH (a0COIIOTHON M OTHOCUTENBHOI); CPaBHEHHE YHCIIOBBIX
BBIPAKCHU.

Haxoxnenue omubOoKk B 1peoOpa3oBaHUSAX M BBIYMCICHUSX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

KopHu, crenenu,
Jorapu(pmsl

O3HakOMJIEHHE C TMOHATHEM KOpHS N-i CTENeHH, CBOMCTBAMU
pasvKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.

@opMyJIMPOBAHUE ONPEACIICHUS KOPHS H CBOWCTB KOpHEM.
BbluncneHue W CpaBHEHHE KOpDHEH, BBIINOJHEHUE IPUKUIKU
3HAYEHHUsI KOPHS.

[IpeoOpa3oBaHue  4YUCIOBBIX M OYKBEHHBIX  BBbIpa)KEHUII,
COZIepXKAIIUX PaJUKAIIbL.

Beinonnenue pacderoB 1mo QopmyniaMm, COAEpXKAlUM pPaUKalbl,
OCYILECTBIISIS HEOOXOIMMBIE TTOACTAaHOBKH U TIPE0Opa3OBaHMS.
OnpeneneHue paBHOCWIIBHOCTH  BBIDAKEHUH C  paJuKalaMHU.
Pemenne nppanoHaIbHBIX YPAaBHEHUN.

O3HakOMJIEHHME C TOHATUEM CTENEHH C  JIEHCTBUTEIIBHBIM
ITOKA3aTEJIEM.

HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl IPH HE0OXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPENICTBA.

3anucbiBaHUE KOpPHSA N-M CTENEHW B BHUJE CTENEHU C JPOOHBIM
nokasareseM U Hao0opoT.

@OopMyJIMpOBaHHE CBOWCTB CTENEHEW. BpluncieHue creneHen c
palOHAIBHBIM II0KA3aTelIeM, BBIIIOJIHEHUE MPUKUAKUA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue  YUCIOBBIX M  OYKBEHHBIX  BBbIpaKEHUIl,
coaepKalux CTEIIECHH, IIPUMEHSIA CBOMCTBA. Pemenne
[IOKa3aTeJIbHBIX YPAaBHEHUM.

O3HakoMJIeHHME C TPUMEHEHUEM KOPHEM M CTENEeHEeW NpHu
BBIYMCIICHUM CPEJHUX, IEICHUU OTPE3Ka B <«BOJOTOM CEYEHUN».
Pemenne nmpukiagHeIX 3a/1a4 Ha CJI0KHBIE ITPOLIEHTHI

IIpeodpazoBanue
ajnredOpanyecKkux
BbIPAKEHU I

Beinonnenue npeobpa3zoBaHuil BRIpaKeHUH, TpUMEHEHUE (Gopmy,
CBSI3aHHBIX CO CBOMCTBAaMHU CTETICHEH U JJorapru(hMOB.
Onpenenenue o0IaCTH JOMYCTUMBIX 3HAUEHHUN JTOTapu(pMUIecKoro
BbIpaxkeHUs. Pemienue norapuMuueckux ypaBHEHUN




OCHOBbI TPUTOHOMETPHUU

OcHOBHBIE TOHATUSA

W3ydeHne paiuaHHOr0 METO/1a U3MEPEHUS YIJIOB BpALLEHUS U

UX CBSI3U C rpalycHOM Mepoil. 3o0paskeHue yriioB BpallleHus Ha
OKPYXHOCTH, COOTHECEHHE BEJIUYMHBI YIJIa C €r0 PacoIOKEHUEM.
dopMyIHpOBaHUE OIPEIeTICHUI TPUTOHOMETPHUYECKUX (YHKIUI
JUIsl  yIJIOB  TIOBOPOTa M OCTPBIX  YIJIOB  IPSIMOYTOJIBHOI'O
TPEeYrojbHUKa U OOBSICHEHHE UX B3aUMOCBSI3U

OcHOBHbIE [IlpumMeHeHre OCHOBHBIX TPHUTOHOMETPHUYECKHX TOXKIECTB IS
TPUTOHOMETPUYECKHE | BBIUYMCIICHUS 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 110 OTHON U3
TOKIECTBA HUX
IIpeodpazoBanus N3y4yeHne oCHOBHBIX (pOPMYIT TPUTOHOMETPHHU: POPMYJIBI CIIOKEHUS,
npocTedmux yIIBOCHHUS, IPEOOPa30BaHM CYMMbI TPUTOHOMETPHUECKUX (DYHKIIHA
TPUTOHOMETPUYECKHX | B NPOMU3BEIECHUE U IPOU3BEIACHHUA B CyMMY U INPUMEHEHHUE MpU
BBIpaKeHHUIi BBIUUCIICHUH 3HAYCHHUS TPUTOHOMETPUYECKOTO BBIPAXKECHHS U
YIIPOIIEHHS €T0.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHN TOUYEK HA €IMHUYHOU
OKPYXXHOCTH M IPUMEHEHHE UX JUIS BBIBOJIA (POPMYIT IPUBEACHUS
Ipocreiimme Pemenne mo ¢dopmymaMm HM  TPUTOHOMETPUYECKOMY  KPYTY
TPUTOHOMETPUYECKHE | IPOCTCHUIINX TPUTOHOMETPUIECKUX YPABHEHHIA.
YPaBHeHHS H [IpumeHeHne OOLIMX METOJIOB PeIICHHs ypaBHEHHH (TpUBEACHUE K
HepageHncmea JMHEHHOMY, KBaJJpaTHOMY, METOJ Pa3JI0KEHUSI HA MHOXKHUTEIIH, 3a-
MEHBl ~ NEPEMEHHOW) TpH  PEIICHWH  TPUTOHOMETPHYECKHX
YpaBHEHUM.
VMeHne  OoTMe4YaTh ~ Ha  Kpyre  pemieHus  MPOCTEHIIMX
TPUTOHOMETPHUYECKUX HEPABEHCTB
Apkcunyc, O3HakOMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPHUYECKUX
APKKOCHHYC, GbyHKUINA.

APKTAHI'CHC YHCJIa

W3ydeHue onpezeneHuii apkCUHyca, apkKKOCHHYCa, apKTaHTeHca
yuciaa, (HopMyaUpoBaHME HUX, M300pakeHHE Ha EIUHHYHOU
OKPYXKHOCTH, IPUMEHEHHE NTPU PEIIEHUH YPaBHEHUN

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DYyHKIHH.
IHonsTHe o
HENpepbIBHOCTH
pyHkumMu

O3HaKkoMJIEHHE C TOHATHEM NIEPEMEHHOM, MPUMEPaMHU 3aBUCUMOCTEH
MEXy IepEMEHHBIMH.

O3HakoMJIeHHE c HOHSITHEM rpaduxka, ornpezeneHne
NPUHAAIEKHOCTH TOYKM Trpaduky ¢yHkuuu. OmnpeneneHue 1o
dbopmyse mpocTeHIeit 3aBUCUMOCTH, BUJa €€ Tpaduka. BeipakeHue
1o (hopMyJie OHOM MepeMeHHOH uepe3 apyTue.

O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
Haxosxnenue obiactu onpesieneHus 1 006JacTy 3HaueHu QyHKIuu

CpoiicTBa QyHKIHM.
I'padguyeckasn
HHTepNpeTanus.
Ipumepsl
(pYHKIHOHAJIBHBIX
3aBHCUMOCTEH B
peajbHbIX

O3HakoMJieHHE C TMpuUMepaMu (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH B
pEaIbHBIX ITpOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HaKOMJIEHHUE C T0KA3aTENbHBIMH PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJApaTUYHOM (QYHKIUI, TpoBeJIeHUE
WCCJICIOBAHUS JTMHEHHOM, KYCOUHO-THHEHHOM, APOOHO-TUHEHHON 1
KBaJpaTUUHOW (PyHKIMH, mocTpoeHue ux rpaduxos. [Toctpoenue u
yreHue rpaduxos pynkuuid. Mccnenopanue GyHkuuu.
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npoueccax u ABJICHUAX

CocraBnenne BHIOB (PYHKIUH 1O JTaHHOMY YCJOBHIO, DPEIICHHE
3a]1a4 Ha DKCTPEMYM.
Brimonaenune npeobpazopanuii rpaduka GyHKIUHA

Oo0paTHble pyHKIMHT

W3yuenne mnoHsATHS OOpaTHON (QYyHKUIWHU, OIpEesieHHe BHAA U
nmocTpoeHue rpaduka oopaTHo GYHKIINH, HAXOXKIEHHE €€ 00JacTH
ornpeneneHus U obiaactu 3HaueHui. [Ipumenenne cBOUCTB QyHKITHI
IIPU UCCIIEIOBaHUM YPaBHEHUH M PEILICHUH 33Jja4 Ha IKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIIOKHOW (DYHKIIUU

CreneHHble,
noxKaszareJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHE
GyHkumu.

Oo0paTtHble
TPUTOHOMETPHYECKHE
GyHkumnu

Brruncnenne 3naueHuit GyHKIIAN 110 3HAYEHUIO apryMEHTA.
Onpeznenenne NOJI0KEHUS TOYKH HA TpaduKe 1Mo ee KOOpIuHaTaM U
Hao00pOT.

Hcnonb3oBanue CBOMCTB (YHKUMH [ CpaBHEHHS 3HAYCHHUN
CTelNeHel U jorapu@mos.

[TocTpoenne rpaIKOB CTETIEHHBIX U JOTapUPMHUUECKUX PYHKINH.
Pemienne moka3aTenbHbIX UM JIOrapU(QMHUUYECKMX ypaBHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HakOMJIEHHME C TIOHATUEM  HENPEPBIBHOM  IEPUOAUYECKON
¢ynkunu, QopMynMpoBaHME CBOWCTB CHHYyca M KOCHHYCA,
HOCTPOCHHE UX I'PapHKOB.

O3HakoMJIEeHME € TIOHATUEM TapMOHMUYECKUX KoJeOaHuih U
IpUMEpaMu FapMOHUYECKHUX KojeOaHUH JJIsl OMHUCaHMsI IPOLIECCOB B
¢u3nKe U Jpyrux oonacTax 3HaHUs.

O3HakoOMJIEHHE C IIOHATHEM Pa3pbIBHOM MepUOANYECKO QyHKIIH,
(GopMyJIMpOBaHUE CBOICTB TAHI€HCA U KOTAHI'€HCA, IOCTPOEHUE UX
rpaduKoB.

[IpumeneHue CBOMCTB (PyHKUMH i1 CpPaBHEHUS 3HAYEHUU
TPUTOHOMETPUUYECKUX (YHKLUUH, pEIIeHUs] TPUTOHOMETPUUECKUX
YpaBHEHUM.

Ilocmpoenue epaghuxkoe obpamubix mpueoHOMeMmpudecKux QyHKyu
u onpeoenenue no papuKam ux ceoucms.

Beinonnenue npeobpa3zoBaHus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociexoBaTebHOCTH

O3HakOMJIEHME C TIOHATHUEM YHCIOBOH IOCIEAO0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HaKOMJIEHHE C TOHATHEM IIpeiesa MOCIeJ0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbl OECKOHEYHOTO YHCIOBOTO
psla Ha MpUMEpe BBIYMCICHHUS CYMMblI OECKOHEUHO YObIBaromien
T€OMETPUUYECKON MTPOTPECCUM.

Pemenne 3amau Ha mnpuMeHeHHE (QOPMYNBI CyMMBI OECKOHEYHO
yOBbIBaIOLIE reOMETPUUECKON TPOrPECCUn

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHATHEM ITPOU3BOTHOMN.

N3yuenne u  ¢QopMyaupoBaHME €€  MEXaHHYeCKOro H
FEOMETPUUECKOT0 CMBICTIA, M3yYEHUE alrOpUTMa BBIYUCICHUSA
IIPOM3BOJHON Ha IMpPHUMEpPE BBIUMCIECHHWS MTHOBEHHOW CKOPOCTH M
yTII0BOTO KO3 PuImenTa KacareabHOM.

CocraBieHue ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.

VYceBoenue npaBui AudGepeHnnpoBaHns, TAOJIHUIIB TPOU3BOIHBIX
AIIEMEHTapHBIX (PYHKINN, TpuMeHeHue ais auddepeHnpoBaHus
(GyHKIM, COCTaBIIEHUSsI ypaBHEHUS KacaTEIbHOM.

M3yueHne TeopeM O CBSI3M CBOMCTB ()YHKIMU M TIPOU3BOIHOM,
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dbopMyIUpOBKa UX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHON HCCIENOBaHUA (PYHKIIUH,
3alaHHON (hopMyITOii.

YcTaHOBIEHUE CBSI3M CBOMCTB (DYHKIMH M TPOM3BOJHOW MO HUX
rpadukam.

IIpuMeHeHne NpOU3BOJHON IS PELICHMS 3a]1a4 Ha HaX 0K ICHHUE
HauOOJIBIIEr0, HAWMEHBIIEro 3HAUYEHUs M Ha HaXOXKJIEHHE
JKCTpEMyMa

IlepBooOpa3nasn
U MHTerpaJ

O3HakoMJIEHHE C IOHATHEM MHTErpasa 1 nepBooOpa3Ho.

W3yueHne mpaBuiia BEIYMCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona—JleitOaumna.

Pemenue 3amau Ha CBA3b IIEPBOOOpPA3HOM U €€ IPOU3BOJHOM,
BBIUHMCIICHHE [IEPBOOOPA3HOI U1l JaHHOM (QyHKIIMH.

Pemenue 3amau Ha DOpUMEHEHHME MHTErpajga s BbIYMCICHUS
(GU3MYECKUX BEJIUYMH U IUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs] M CHCTEMBI
YPaBHEeHU
HepaBencrBa n
CHCTEMbI HEPABEHCTB C
ABYMS

nepeMeHHbIMH

O3HakoMJIeHHME ¢  [POCTEWIIMMM  CBEICHHUAMU O  KOPHSX
anreOpandyeckux ypaBHEHHH, MOHATUSAMHU UCCIIEIOBAaHUS ypaBHEHUHN
U CUCTEM YpaBHEHMH.

W3ydyeHne Teopuu paBHOCUIBHOCTU YpaBHEHUH U €€ NMPUMEHEHUS.
[ToBTOpeHue 3amucu pelieHusl CTaHIApTHBIX YPaBHEHU, MpUEMOB
npeoOpa3oBaHus ypaBHEHUH Ui CBEJEHUS K CTaHAapTHOMY
YPaBHEHHUIO.

Pemenue panrioHanbHbIX, HPPALUOHAIBHBIX, I0KAa3aTEIbHBIX

U TPUTOHOMETPHUECKUX YPAaBHEHUN U CUCTEM.

Hcnonp3oBaHne CBOWCTB U TIpa@uKOB (QYHKUMHA A7 pELICHUS
ypaBHeHM. [loBTOpeHrEe OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHUl ¢ MPUMEHEHUEM BCEX IPUEMOB (pa3ioKeHUs
Ha MHOMXUTENIM, BBEJIEHHS HOBBIX HEM3BECTHBIX, I1OJCTAHOBKH,
rpauuecKoro MeToaa).

Pemenue cucteM ypaBHEeHMH ¢ IPUMEHEHUEM PA3JIMYHbIX CIIOCOOOB.
O3HakoMJieHHME C OOIIMMHU BONPOCAMH pEIICHHs HEPAaBEHCTB U
UCMOJIb30BaHUE CBOMCTB M TpapukoB (GYHKUMH TpPU pELICHUH
HEPABEHCTB.

Pemenne HEpaBeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHne  MaTeMaTU4YeCKUX  METOJOB Ui pPELICHUS
CoJIepKaTeNbHbIX 3aj[ad U3 Pa3InYHbIX 00acTel HAyKH U MPAKTHKU.
HHuTepnpeTupoBaHUe pe3yJIbTaTOB C yUETOM pEaJIbHbIX OTPaHUYECHUN

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

W3ydenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU PEILICHUU
KOMOWHATOPHBIX 3a/1a4.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOAOM iepedopa U 10 IPaBUITy
YMHOKCHUS.

O3HakoOMJIEHHE C TOHATHUSIMH KOM6I/IHaTOpI/IKI/II pPasMCIICHUSAMH,
COYETaHUSIMH, IEPECTAHOBKAMHU U (hOpMYJIaMH I UX BBIYUCIICHHUS.
OObsicHeHHEe U IpUMeHeHue GopMYyJI 171l BBIUMCIICHHS pa3MEeleHHH,
[IEPECTAaHOBOK U COYETAaHUN IIPU PELICHUN 3a/1a4.

Oznakomienue ¢ 6uHomMoM HetoToHa u TpeyronpHukom Iackars.
PemeHne npakTUYECKMX 3aJad C MCHOJIB30BAHUEM IIOHATUH U
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MpaBUJ KOMOMHATOPUKH

JJIeMeHTbI TEOPHH

I/I3yquI/Ie KJIIaCCUYCCKOro OIpCACICHUS BCPOATHOCTH, CBOMCTB

BepPOSATHOCTE BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenune npumMepoB BEIUKCICHUS BEpOosTHOCTEN. Pemenne
3a]1a4 Ha BbIUMCIIEHUE BEPOSITHOCTEN COOBITUI
IIpencraBienue O3HakOMJIEHME C NPEICTABICHUEM YHUCIOBBIX JAHHBIX U HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabamubl, Pemenue npakTruecKux 3aaa4y Ha 00padOTKY YMCIOBBIX JaHHBIX,
AUATPaMMBl, BBIUHCJICHUE UX XapaKTEPUCTUK
rpaguku)
I'EOMETPUA
IIpsiMbIe ¥ MIOCKOCTH @opMyIMpOBKa W IPUBEACHHME JOKA3aTCIIbCTB  IPU3HAKOB
B IIPOCTPAHCTBeE B3alMHOI'0 pacnoaokeHus MPSIMBIX u IIJIOCKOCTEH.
PacniosHaBaHue Ha 4eprekax M MOJENAX Pa3IUYHBIX CIIy4acB
B3alMHOI'0 pacmoIokeHus IPSIMBIX u IJIOCKOCTEH,

apryMEHTHPOBAHHUE CBOUX CY)KIEHUM.

@opMyJIMPOBAHUE  ONPEIACICHUM, IPU3HAKOB H  CBOWCTB
NapaJUIEIbHBIX U MEPIEHANKYIISAPHBIX INIOCKOCTEH, IBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BhinonHeHne NOCTPOEHUs YITIOB MEXAY HPSIMBIMH, HNPSIMOW U
IUIOCKOCTBIO, ~ MEXJAY  IUIOCKOCTSMH  II0  OIMCAaHHIO U
pacrno3HaBaHUE UX HA MOJETIAX.

IIpuMeHeHrne NPU3HAKOB M CBOMCTB PACIOJIOKEHUS IPSAMBIX H
IUIOCKOCTEH MPHU PELICHUH 3a1a4.

N300paxeHune Ha pUCYHKax U KOHCTPYUPOBAaHUE Ha MOJAECIIAX
NEPIEHUKYJIAPOB U HAKJIOHHBIX K INIOCKOCTH, MPSMBIX,
MapaJUIEIIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY MPSAMOM U INIOCKOCTHIO
1 000CHOBaHUE MOCTPOEHUS.

Pemenne 3agad Ha BBIUMCIECHHE TIE€OMETPUYECKHUX BEIUYMH.
OnucelBaHME PACCTOSIHUS OT TOUYKH /10 IUIOCKOCTH, OT MPSIMOU 10
IJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXAY CKPEIIUBAIOLIUMUCS
HPSMBIMU, MEXKAY NPOU3BOJIBHBIMU (DUTYpaMU B IPOCTPAHCTBE.
@OopMyJIMpOBaHHE M  JIOKAa3bIBAHWE OCHOBHBIX TEOpPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHMUS, CBOMCTBA).

N3o00paxenne Ha dYepTexxkax M MOJENSIX pAcCTOSHUA H
000CHOBaHHME CBOMX CYxXJIeHHH. OmnpeneneHue U BbIUUCIICHHUE
paccrosiHui B mpocTpaHcTBe. IIpumenenue Qopmyn u TeopeM
IJIAHUMETPUH IJIs PEIICHUS 3a/1a4.

O3HakoOMJIEHHE C MOHATHEM IapajljIeIbHOIO MPOEKTUPOBAHUS U
ero cBoiictBamu. @opmynuposanue meopemvi O HIOWAOU
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenne Teopuu s OOOCHOBAHMSA IOCTPOEHUH H
BBIYMCIICHUM.

AprymeHTUpoBaHUE CBOUX CYKJIEHUU 0 B3aUMHOM
PacnoI0KEeHUH MPOCTPAHCTBEHHBIX QPUTYP

MHoOrorpaHHuKHu

Onucanne u XapaKTEPUCTUKA pa3INYHBIX BHJIOB
MHOT'OI'DAHHUKOB, IEPEUNCIEHUE UX DJIEMEHTOB U CBOMCTB.
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N300pakeHrie MHOTOTPaHHUKOB U BBIIOJHEHHE MOCTPOSHMs Ha
U300paKeHMSIX M MOJIEIISIX MHOTOTPaHHUKOB.

Beruucnenue JMHEWHBIX 3JIEMEHTOB u yTJIOB B
IPOCTPAHCTBEHHBIX KOH(UTYpAIUIX, apryMEHTHPOBAHUE CBOUX
CYKICHUM.

XapakTepucTuka U HU300paK€HUE  CEUEHUs,  Pa3BEPTKHU
MHOI'OI'PaHHHUKOB, BBIYMCIICHHUE TUIOIAAEH IOBEPXHOCTEH.
ITocTpoeHue mnpocTredmMX Ce4eHU KyOa, MPU3MbI, HMUPAMUIBI.
[TpumeHeHnue GpakToB U CBEICHUN U3 IUIAHUMETPHH.
O3HakoMJIeHME C BHJAMHU CHMMETPUMl B  IIPOCTPAHCTBE,
dbopMynupoBaHuEe ONpeAerIeHUd M CBOMCTB. XapaKTepHCTUKA
CUMMETPUH TEJI BPAIllEHNsI U MHOTOTPAaHHUKOB.

[TprMeHeHHEe CBONCTB CUMMETPUH NIPH PEILICHUH 3ajad.
Hcnonb30Banue MpUOOPETEHHBIX 3HAHUN IS UCCICNOBAHHS H
MOJICJINPOBAHMSI HECIIOXKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOIOTPAHHUKOB M BBIIOJHEHHUE
PHCYHKOB I10 YCJIOBUSAM 33Ja4

TeJsia 1 MOBEPXHOCTH
BpallleHUs

O3HakoMJIECHHE C BHJAMU TeJ BpalleHus, (OopMyIUpOBaHUE HX
ONPEAEIIEHUN U CBOMCTB.

@OopMyIHpPOBAaHUE TEOPEM O CEYEHUM MIapa IUIOCKOCTBIO H
TUIOCKOCTH, KacaTeJIbHOM K cdepe.

XapakTepucTuka U u300pakeHue Tell BpallleHUsl, UX pa3BepTKH,
CEYEHHUS.

Pemenne 3amady Ha MOCTPOCHHE CEUYEHMM, BBIUMCICHUE [UIMH,
paccTosHuM, yriaoB, Iomaaci. IIpoBeneHne mokazaTenbHBIX
paccykJI€HUM MPU PELICHUH 3aau.

IIpuMeHeHne CBOMCTB CHMMETPHUM IIPU PEIICHWM 3aJad Ha Tesa
BpallleH!s1, KOMOMHAIINIO TEl.

N300paxeHre OCHOBHBIX KPYIVIBIX T€JI U BBINOJIHEHHE PUCYHKA
10 YCJIOBUIO 33J1a4H

HN3mepenus B reomeTrpuu

O3HakoMJIEHHE C MMOHATUAMU IO U 00beMa, aKCHOMaMHU

Y CBOMCTBAMH.

Pemenue 3asa4 Ha BBIYMCIIEHUE IUIOIIAAEH IUIOCKUX ¢(uryp c
IPUMEHEHUEM COOTBETCTBYIOIIMX (opMyal U  (HakToB U3
IUTAHUMETPHH.

W3ydyeHne TeopeM O BBIYMCIEHUH OOBEMOB MPOCTPAHCTBEHHBIX
TeJ, pelleHHe 3a7ay Ha MpUMeHeHHe (OpPMYN BBIYUCICHUS
00BEMOB.

N3yuenne ¢opmyn ans BBIYUCIEHHS IJIOLIAJiel MOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€JI BpallleHHS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIEHUS IUIOIIAIN MOBEPXHOCTH
chepsr.

Pemenne 3amauy Ha BBIUKCICHHME IUIOIIAJECH IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

KoopanHaTtsl 1 BEeKTOPBI

O3HakoMJIEHHE C TMOHATHEM BeKTOopa. [3ydeHuwe pexapToBOU
CHUCTEMBI KOOPJIMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3aJaHHBIM
KOOpPJMHATAM TOYEK M IUIOCKOCTEH, HAXOXKICHUE KOOPAMHAT
TOYEK.
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Haxoxxnenne ypaBHEHHM OKPYXHOCTH, CQEphl, IJIOCKOCTH.
Beluncnenue paccTossHUN MEK1y TOYKAMH.

W3y4yeHne CBOMCTB BEKTOPHBIX BEIMYMH, NPABUJ Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, INPABHUI HAXOXKICHUS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, IPABWJI JNEHCTBUH C
BEKTOpPaMH, 3aIaHHBIMA KOOPJAMHATAMM.

IIpuMeHeHHe TEOpUM MpU PEIICHUM 3aJad Ha JEUCTBUS C
BEKTOPaMH.

W3y4yeHne CKaasIpHOrO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MpsIMOM M IUIOCKOCTU. lIpumenenue teopum 1pu
pElICHNN 3aJad Ha JEHUCTBUSA C BEKTOPaMHU, KOOpPIWHATHBIN
METO/, IPUMEHEHUE BEKTOPOB ISl BBIYMCIICHHS BEIUYUH YIJI0B U
pacCTOSHUM.

O3HakOMJIEHHE C JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  pPacCIOJIOKEHUU  HpsIMBIX W IUIOCKOCTEH ¢
HCIIOJIb30BAHUEM BEKTOPOB

34




4. YCJIOBUS PEAJIM3AIINU YYEFHOU JUCHUILJIAHBI
4.1 MaTepuaJbHO-TeXHHYECKOMY 00ecIe4YeHU 0

Peanuzanus yueOHON AUCHUILIMHBI TpeOyeT Halu4us yueOHoro kabunera «MaTteMaTHKa
O06opynoBaHue yueOHOTO KaOHWHETa:
* JlocamouHble MecTa 0 KOJIMYECTBY 00yUaroIuxcs;
* Pa0ouee MecTO npenogaBaress;
*  KoMIIIeKT yueOHO-HATIAIHBIX TOCOOUH 0 MaTeMaTHKe;
* JllHTepakTHBHAs JOCKAa C JIMICH3UOHHBIM NPOTPAaMMHBIM OOecreueHHueM u
MYJIbTUMEANA IPOSKTOP (METOANYECKHI KaOMHET)

4.2. UudopmanuonHoe odecriedeHne o0ydeHust

OcCHOBHbIE HCTOYHUKH:

M.N. bammakos «MareMaTtuka». — M.: Akagemus, 2012

M.U. banmmakos «MareMmaTnka. 3agaqduk». — M.: Akagemus, 2013

A. H. KonmoropoB «AnreOpa u Havana aHanu3a, 10-11 kmace». — M.: [Ipocsemenue, 2008
A.B. Iloropenos «I'eometpus, 7-11 kmacce». — M.: Ilpocsemenue, 2008

I[OHOJIHI/ITBJIBHI)IC HCTOYHHUKHU:

1. A.T. Mopakosuy, E. E. TynpunHckas «Anredpa 1 Hayasia aHalu3a.
KonTponbubie padote». - M.: Muemo3una, 2007

2. JLU. 3BaBuy, JI.A. llnanoynuk, b.B. Kozynun «KoHTposibHbIE U
poBepoUHbIe paboTh». — M.: JIpoda, 2003

3. T. B. Konecuukosa, O. H. KonecuukoB «Anredpa u Hauaia aHaiusa.
COopHUK 3a/laHui IS IOJTOTOBKH K UTOTOBOM aTTecTanumy. — M.: Dk3ameH, 2006

4, N. M. Ilerpymenko, B.U. IIpoxopenko, B. ®@. CaponoB «COopHUK 3a7a4

o asiredpe, reoMeTpun U Hadasiam ananuzay. — Cankr-IlerepOypr, Mocksa, Kpacnonap:
JIans, 2007

HNudopmaninoHHble cpeacTBa 00yUeHUS:
https://my.1september.ru/
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5.KOHTPO.JIb M OIIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOMI
JUCHUIIIMNHBI
KOHTpO/Ib M OlleHKA Pe3yabTaTOB OCBOCHUS y4eOHOM JUCIUIUIMHBI OCYIIECTBIISCTCS

mpenoaaBaTcJIEM B IIPOLECCC IMPOBEACHUA CaMOCTOATCIbHBIX pa60T, KOHTPOJIbHBIX pa60T,
YCTHBIX OTBCTOB 06y11a10Lu1/1xc;1, a TaKXXC BBIIIOJIHCHU A O6y‘-IaIOIJ_II/IMI/IC$I JOMAaIIHUX 33.[[8,HHI>1.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOCHHbIE 3HAHUS)

®opMbI M METOAbI KOHTPOJIS U
OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Vmenua:

v\ HaxXOJWTh 3HAYCHUS
TPUTOHOMETPUYECKUX BBIPAKCHUI HAa OCHOBE
OTIpeIeJICHUs], UCTIONB3YS MTPH HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA, BHIIOIHATH
npeoOpa30BaHus BIPAKEHHA, TPUMEHSIST (HOPMYIIbI
TPUTOHOMETPHH;

@poHTaNBHBINA U UHIUBULYAIbHbIN
omnpoc. CamocTosTenbHas padboTa.
Pemenune ynpaxuenuii. Ouenka p/o —
(bpOHTAIBHBINA U UHIUBUTYJIbHBIN
onpoc Bo Bpems ypoka. OreHka
PE3yJIbTaTOB CAMOCTOSITENLHOM
paboTHI.

v\ BBIUMCIIATH 3HA4YeHHE (YHKIHH [0
3aJIaHHOMY 3HAYCHHIO apryMEHTa MPH Pa3IMIHbIX
croco6ax 3agaHus GyHKIINH,

Pemenue ynpaxuenuii. [Iucemennas
camocrosTenbHas pabora. Oenka p/o
aHaAJIN3 U OLICHKA PE3y/IbTaTOB
BBITNIOJIHEHUS] CAMOCTOSATEIbHON
paboTHI.

v\ omnpenensTh  OCHOBHBIE  CBOMCTBa
YUCIOBBIX (YHKIWMHA, WUIIOCTPUPOBATH HX Ha
rpadukax;

[Toctpoenwue rpapukos. UreHue
rpaduxos. Ouenka p/o. AHanus3 u
OLIEHKA 3HAHWI NIPU BBIITOTHEHUN
YIPaXHEHUM.

v’ crpouTh rpaduKu M3YYEHHBIX
(GYHKIMIA, WUTIOCTPUPOBATH 10 rpadUKy CBOWCTBA
AIIEMEHTAPHBIX ()YHKIIHIA;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OlLlIEHKa YMEHHI paboTaTh C
rpadukamu.

v\ UCIONB30BaTh HOHATHE (DYHKIMU IS
ONMCaHUs U aHaJIN3a 3aBUCUMOCTEH BEIIMUMH;

HCNO0JIb30BATH NMPUOOPETEeHHbIE 3HAHUSA U
YMEHUSI B MNPAKTHYECKOM [IeATeILHOCTH M
MOBCEeTHEBHOM KU3HU

CamocrositenbHas padora.
ITocTpoenue u uteHne rpaguKoB
JIBYDKEHUS, N3MEHEHHSI TEMITEPATYpP.
Onenka p/o. O1ieHKa HaBBIKOB paOOThI
¢ rpauKamMu.

v’ UIA ONHMCAaHUS C TOMOINBI0 (DYHKITHIA
pa3IMYHBIX 3aBHCUMOCTEH, TPEICTABICHUS HX
rpaguyecKky, HHTEpIpETaIy IpadrKoB.

NuauBuyansHbIN onpoc.
Or1ieHka p/o — OLIEHUTh HaBBIKU YTCHUSI
rpauKoB.

v’ pewmarthb npocreiinme
TPUTOHOMETPHYECKHE ypaBHeHHS,
TPUTOHOMETPHYECKHE YPABHEHHS, CBOISIIIHECS
K JIHHEHBIM M KBAaJPATHBIM, a TAaKKe
AHAJOTHYHbIE HEPABEHCTBA H CHCTEMBI;

CamocTosTenbHas paboTa.
Kontponbnas padota. Ouenka p/o.
AHanuM3 1 OLIEHKa pe3yIbTaTOB
MUCHbMEHHBIX PaboT.

v\ ONUCHIBaTh B3AUMHOE PACIIOIOKEHHUE
OpPSAMBIX B MIPOCTPAHCTBE, aAp2yMeHMUposams ceou
cyarcoenusi 06 3MoM pacnoloHCeHul,

@pOHTAIBHBIN OIIPOC.
WuauBuayansHelil onpoc. OneHka p/o
— aHaJIu3 U OLICHKA YCTHBIX OTBCTOB
00yJaromuxcs.

v\ aHaIM3MUPOBATH B MPOCTEHUIINX CITyJasx
B3aUMHOE pacroioxeHue 00BEKTOB B
IIPOCTPAHCTBE;

®ponTaneHbIM onpoc. OneHka
p/o. O1IeHUTh OTBETHI 0OYUYAIOIIUXCS.

v\ ONHUCHIBaTh B3aWMHOE PaCIOJIOKEHHUE
IJIOCKOCTEH B MPOCTPAHCTBE, ap2YMeHmuposams

OpOHTAIBHBIN OIIPOC.
CamocrositenpHas padbora. Onenka p/o
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ceou cyofcdeﬂuﬂ 00 3mom pacnonoosrcenuu,

v\ aHaNM3MpOBATh B MPOCTEHIIMX CITyJasx

@pOHTAIBHBIN OIIPOC.

B3aUMHOE pacroyiokeHue 00BEKTOB B | UnauBuayanbHelii onpoc. OueHuTs p/o
MIPOCTPAHCTBE; — OLIGHUTH OTBETHI 00YJAFOIIUXCSI.
v' HaxoIHWTh IIPOM3BOJIHBIC Pemienue ynpaxHeHui.
AJIEMEHTAPHBIX (PYHKIIN; CamocrositenbHas padora.
Kontponbnas padota. Ouenka p/o.
AHanu3 M OlleHKa MUCbMEHHBIX padoT.
v\ HCNOJB30BaTh  MPOM3BOAHYIO  JUIS ®poHTaNBHEIIA OTPOC.

U3y4eHHUs] CBOMCTB (YHKIMH ©  IMOCTPOCHUS

rpaduKoB;

CamocrositenpHas padbota. OueHka p/o.
AHanu3 1 OlleHKa OTBETOB M paboT
00yJaroIuXcsl.

V' IpUMEHSTH MIPOU3BOIHYIO TUIS
MPOBEJICHUS TPUOTMKCHHBIX BBIYUCIICHUN, PEIIaTh
3aJauMd MPUKIAJAHOTO XapakTepa Ha HaXO0KJIEeHUE
HanOOJIBIIIETO0 U HAUMEHBIIIETO 3HAYCHUS;

HCII0JIb30BATHh HpHOﬁpeTeHHble 3HAHUA U
ymeHuss B HpaKTI/I'leCKOﬁ ACATCJIbHOCTH H
HOBCEIIHeBHOﬁ KM3HU LU PCIICHUSA ITPUKIaIHBIX
3aga4, B TOM YHCJIC COIHMAJIbHO-3KOHOMHNYCCKHX U
(1)I/ISI/I‘IGCKI/IX, Ha HauOOJbIIME K HAWMEHBIIHE
3HAYCHUS, HAa HAXOKACHHUEC CKOPOCTU U YCKOPCHUS;

Penrenune npukiagHpIX 3a1a4.
CamocrositenbHas padora.
Kontponbnas padota. Onenka p/o —
OIICHKA YCTHBIX OTBETOB, aHAIH3 H
OLIEHKAa ITMCbMEHHBIX PadoT
oOydJaromxcsi.

v paciio3HaBaTb Ha YCPTCIKAX U MOACIIAX

HPOCTPAHCTBEHHBIE ¢dopMbl; COOTHOCUTH
TpeXMEpHbIE OOBEKTBI C HX  OIHCAHHSIMH,
M300paKCHUSIMU;

n306pamaTb OCHOBHbBIC MHOTIOT'PAaHHUKH

NunuBuayansHbi 1
(bpoHTATBHBIN ONPOC, TOCTPOCHHE
n300pa’keHUH MHOT'OI'PaHHHUKOB.
Omnenka p/o. OueHka yCTHBIX OTBETOB,
aHaJIM3 U OLICHKA TOCTPOCHUS
M300paKeHHI.

v\ BBINOJHATH YEPTEKH IO YCIOBUAM
3a/1a4;

[TocTpoenue ueprexeit. Ouenka
p/o. O1ieHUTH TPaBUIBLHOCTD U
KaueCTBO YepTEkKeEH.

v pemaTL HHaHI/IMCTpI/ILIeCKI/Ie 158
NPOCTEHIINEe CTEPEOMETPHUYECKHE  3aJaydl  Ha
HaXOXICHUC FeOMeTpI/I‘ICCKI/IX BCIINYNH ()IJ'II/IH,
yIJI0B, TUIoNIaiel, 00HEMOB);

WunuBuayanbHas pabora.
CamocrosrenbHas padora. OueHka p/o.
Ananus u OLICHKA YCTHBIX OTBETOB U
pe3yJIbTAaTOB PEelIeHHs 3a]1au.

v\ HCIOJIB30BaTh npu peleHnn WNHuBuayansHBIN OpoC.
CTepeOMEeTpUYECKUX 3ajad IulaHumerpuueckue | @ponTansHeli onpoc. OueHka p/o.
(bakThl U METOJIBI, OneHka 0TBETOB 00yUaIOIUXCSL.

v\ TPOBOIUTH JIOKa3aTeIbHbIE Pemenue 3anau. Onenka p/o —

PACCYXKIACHHA B XOA€ PCIICHUA 3a4a4,

AQHAJIM3 U OLICHKA PacCyXJICHUN
o0yJaromuxcs.

v' u300pakaTh KPYIJIbIE TeJla; BHIOIHATD
YEPTEXKU 110 YCIOBUAM 3a/ay;

BrInonHeHne puCcyHKOB.
IIpoBepka p/o. [IpoBeputsb
MIPAaBUJILHOCTD BBINIOJHEHHS PUCYHKOB.

v' HCIOIh30BaTh pu peleHnn ®poHTanbHbIM onpoc. OueHka
CTEpPEOMETPUYECKUX 3a/lad  IUIlaHuMeTpuyeckue | p/o. OLeHUTh OTBEThI 00yUYaIOLIUXCS
(aKThl 1 METOJIBI;

v\ TpOBOIHTH J0Ka3aTeJbHbIE WNHauBuayansHbIN onpoc.

pacCyKa€Hus B XO0A€ pCUICHUSA 3a/1a4,
HCIT0JIb30BATb l'lpHOﬁpeTeHHble SHAHUA U

[Tposepxka p/o. OLIeHUTH OTBETHI
00yJaromuxcs
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YMeHHsI B MNPAKTHYECKOH [1eATeJILHOCTH MW
MOBCEAHEBHOM KH3HU:

v’ s uccienoBaHus  (MOIEIMPOBAHMS)
HECJIOKHBIX TMPAaKTUYECKUX CHUTYyalluid Ha OCHOBE
M3y4eHHBIX (OpMYIT U CBOKCTB (uryp;

CamocrosTenbHas padora.
Omnenka p/o — OLIEHUTH Pe3yIbTATHI
BBITIOJIHCHUSI CAMOCTOSITEIbHOM
paboTHI.

v\ BBIUHMCIIATH OOBEMBI M  IUIONIAIH
MOBEPXHOCTEH  MPOCTPAHCTBEHHBIX  TEJl  MpHU
pellIeHUH TMPAKTUYECKUX 3a/ay, HCIOJNb3Yys Mpu
HEOOXOAUMOCTH CIPABOYHUKHU M BBIUYUCIUTEIIbHBIC
YCTPOICTBA;

Pemenue 3agau. ®poHTaNbHbIN
onpoc. MuauBuyanbHbIN onpoc.
OneHka p/o — OLIEHUTb OTBETHI
00y4aromuXxcst U Pe3yJIbTaThl pEIIeHUs
3ajau.

v BBIYHUC/IATH B l'IpOCTQfIIIIHX ciryvyasix
IJI01IHAAHU " 00Bb€eMBI ¢ HCII0JIH30BaAHHEM
OnpeacJICHHOT0 MHTEIrpaJia;

Pemenwue 3amau. [IpoBepka p/o —
aHaJIM3 U OICHKA PEIICHHS 3a/1a4.

v HaxXOJUThb 3HAUCHUA KOPHsI, CTCIICHH,

CamocrosiTenbHas pabora.
OreHka p/o — MPOBEPUTH U OIICHUTH
CaMOCTOSITEIILHBIC PA0OTHI.

v BBINOJIHATH IPeOOPa30OBAHUS
BBIPOKEHUI, IPUMEHSS (HOPMYJIBI, CBI3aHHBIC CO
CBOMCTBaMM CTCIICHCIH;

@pOHTAIBHBIN OIIPOC.
NupuBunyaneHbiii onpoc. Pemenune
3anad. [IpoBepka p/o — OLEHUTH OTBETHI
oOyuaromuxcsi. AHaJIu3 U OlEHKa
pe3yJIbTAaTOB PEMICHUS 3a1a4.

v peliaTh MOKa3aTCJIbHBIC YPABHCHUS,
CBOJAIIUECA K JIMHECIHBIM U KBaApaTHBIM, a TaAKXKE
AHAJIOTUYHBIC HCPABCHCTBA U CUCTCMBI;

@®poHTATBHBIN OIPOC.
CamocrosrtenbHas padora. [IpoBepka
p/0 — aHAIIU3 ¥ OLIEHKA PE3YJIbTaTOB
MMCbMEHHBIX pa0oT.

v\ HaXOJWTh 3HAYEHUS Jorapupma Ha
OCHOBE OIIPEEIIECHUS, UCIIONb3Ys IPU
HE00XOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;
MOJIb30BaThCsl MPUOIMHKEHHON OLIEHKOM MpH
MPAKTUYECKHUX pacyeTax;

@pOHTAIBHBIN OIIPOC.
NuauBuayansHbI onpoc.
CamocrosrenbHas padora. [IpoBepka
p/0 — aHaNU3 U OLIEHKa KayecTBa
BBITIOJTHEHUS MTUCbMEHHBIX paloT,
OILICHKA YCTHBIX OTBETOB.

v BBINOJIHATH IPEOOPa30OBAHUS
BBIPOKEHHH, TPUMEHSSI (POPMYJIBI, CBSI3aHHBIEC CO
CBOWCTBaMH JIOTapr(hMOB;

Pewenne ynpaxHeHuil.
®ponTanbHsbIi onpoc. [Iposepka p/o.
OueHUTh YCTHBIE OTBETHI U aHAINU3 U
OLICHKA PE3YJIbTATOB IMCbMEHHBIX
pabor.

v\ pemiath Jorapu(pMHUUECKUE YPaBHEHUS,
CBOJISIIMECS K IMHEWHBIM U KBaIpaTHBIM, a TaK)Ke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

®poHTanbHEIN onpoc. Pemenne
ynpaxHeHuil. CamocTosTenbHast
pabota. KonTponbHas paboTa.
[TpoBepka p/o — OLIECHUTH OTBETHI U
MCbMEHHBIE paOOTHI.

v\ pemarh npocTeinme KOMOWHATOPHBIE
3aJaud  MeTojJoM  repebopa, a TaKke C
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT;

®poHTaneHEIN onpoc. Pemenne
ynpaxHeHni. OLleHKa OTBETOB U
pe3yJIbTAaTOB PEIICHUS YITPAXKHECHHUIA.

v\ BBIUMCIIATH B MPOCTEHINIMX CIIydasx
BEPOSITHOCTH COOBITHII HAa OCHOBE TOJICYETAa YHCIIA
HCXOJIOB;

HCIOJIB30BaATH npnoﬁpeTem{me 3HAHUA H
YMEHUA B HpaKTquCKOﬁ ACATCJIbHOCTH H

Pewrenue ynpaxxHeHU.
@pOoHTAIBHBIN OIPOC.
WNunuBunyansHelii onpoc. IIposepka
p/0 — OIIEHUTH OTBETHI O0YYAIOIIHUXCSI.
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MOBCEIHCBHOM KU3HU !

v\ uls aHamu3a pPealbHBIX  YHCIOBBIX Urenue nuarpamm, rpaduKoB.
JaHHBIX, TMPEACTABICHHBIX B BuAe auarpamm, | [IpoBepka p/o. OLeHUTH OTBETHI
rpaduKoB; oOydJaronmxcs.

v’ ananmsa UHpOpMaLIUU ®poHTaneHbIi onpoc. [Iposepka
CTAaTUCTHUYECKOTO XapaKTEPA. p/o. O1IeHUTH OTBETHI OOYJAIOIITUXCSI.

Pa3paboTunku:
(MecTo paboThI) (3aHMMaeMast TOJKHOCTH ) (MHALMANTEL, (haMUITHS)
(MecTo paboTHhI) (3aHMMaeMast TOJKHOCTD ) (vHUIMATEL, (haMUTTHIS)
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