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cpennero obmero oopasosanus. [Iporokom No 3 ot 21 urons 2015 r. PeructpalldoHHbIM HOMED
penensuu 377 ot 23 mons 2015 r. PTAY «®UPO».
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PE3YJIBTATBI OCBOEHMSA YYEBHOI'O IPEJIMETA

OcBoenue comepkanus ydeOHOro mpeamera «Maremarnkay obOecrednBaeT
JOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOIIMNX PE3YJIbTATOB:

* JIUYHOCHIHDBIX'
JI1 — chopmMupoBaHHOCTH MpEACTAaBICHUN O MaTEMAaTUKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJCTBE MOJEIMPOBAHUS SIBJICHUN U MPOIIECCOB, UAESIX U METOJIax
MaTEeMaTUKH;
JI2 — noHrMaHue 3HAYUMOCTH MaTEMaTUKU Il HAyYHO-TEXHUUECKOTO Mporpecca,
c(OpMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K 4acTh OOIIeueI0BEYECKO
KyJbTYpPhl Y€pe3 3HAKOMCTBO C HUCTOPHUEW pA3BUTHA MATEMAaTUKH, 3BOJIIOLUEN
MaTEeMaTHUYCCKUX UCH;
JI3 — pa3BuTHE JOrMYECKOTO MBIIUICHUS, MNPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMHYECKON KYJIBTYPbl, KPHTUYHOCTH MBIIUIEHHS Ha YPOBHE, HEOOXOAMMOM
st Oyayied nmpodeccuoHanbHON eI TENbHOCTH, JJIsl TPOIODKEHUsT 00pa3oBaHus
U caMo0Opa30BaHus;
JI4 — oBnajeHNMe MaTeMaTUYECKUMHU 3HAHMSIMU M YMEHUSIMH, HEOOXOIAUMBIMH B
IIOBCEHEBHOM JKWU3HH, JUUIl OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYUYHBIX IUCLUILINH
U JUCUUIUIUH TNPO(PECCHOHAIBHOTO IMKJA, JUIsl TOJy4eHuss o0pa3oBaHUs B
o0nacTax, He TpeOyIOMHUX YIIIyOJIeHHON MaTeMaTHUE€CKON TIOrOTOBKHY;
JIS — TroToBHOCTH M CIOCOOHOCTh K OOpa3OBaHMIO, B TOM YHCIE M K
caM000pa30BaHUIO, Ha MPOTSKEHUH BCEM MKU3HU; CO3HATEIBbHOE OTHOIICHHE K
HEMPEPLIBHOMY OOpPA30BaHUIO KaK YCIOBUIO YCHEIIHOM mpodeccuoHaIbHONH U
OOIIECTBEHHOU JICATCIILHOCTH;
JI6 — rOTOBHOCTB M CLIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OOLIECTBEHHOMN
NEesATEIbHOCTH;
JI7 — roTOBHOCTHh K KOJUJIEKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0paszoBaTeIbLHOM, 00IIIECTBEHHO-TI0JIC3HOM, y4eOHO-UCCIIeI0BATENBCKOM,
MIPOCKTHOM U JPYTUX BUJIAX JCSITEIBHOCTH
JI8 — oTHOMIEHNE K PO eCCHOHATBHON e TEIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npo0iem;
JI9 —11s1 ryxux, cinabocblanyX, H03IHOOTIOXIINX 00yYaroMXCs: CIOCOOHOCTh
K COIMAJIbHOW ajanTallii M UWHTErpanuu B oOmectBe. B Tom wyucie mnpu
peasin3alyy BO3MOKHOCTEH KOMMYHUKALMU Ha OCHOBE CJIOBECHOW peuu (BKIItOUas
YCTHYI0 KOMMYHHKAIIMIO), @ TaKXKe, MPHU >KEJaHUM, KOMMYHHKAallMd Ha OCHOBE
YKECTOBOM peUH C JIMIIAMHU, UMEIOIIMMH HAPYILIEHUS CITyXa;
JI10 - nans oOywaromuxcs C HapylICHUSIMH OTMOPHO—IBUTATEILHOIO armrmapara:
BJIAJICHUE HAaBBbIKAMHU MPOCTPAHCTBEHHOW M COLMAIbHO-OBITOBOM OPUEHTHUPOBKHU;
YMEHHUE CaMOCTOSITEJIbHO U 0€30MacCHO MEPEeIBUTaThCsl B 3HAKOMOM U HE3HAKOMOM
MPOCTPAHCTBE C HCIMOJIb30BAHUEM CIIELUATIBLHOTO OOOpPYAOBAaHMS; CIIOCOOHOCTH K
OCMBICTIEHUI0O W auddepeHnmanuy  KapTUHBI ~ MHpa, €€  BPEMEHHO-
IPOCTPAHCTBEHHOM OpraHU3alui; CIOCOOHOCTH K OCMBICIIEHUIO COLIMAIBHOTO
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OKpY)KEHHs, CBOET0 MecTa B HeM. [IpuHSITHE COOTBETCTBYIOIIHUX BO3PACTY
LIEHHOCTEW U COLIMAIIBHBIX POJIEH;

JI11 - jana  oOydvarommxcsi C pacCTPOMCTBAMU ayTUCTHYECKOTO  CIIEKTpa:
dbopMupoBaHHE yMEHHs CIIEAOBATh OTPaOOTAHHOW CcHCTEME MpPAaBHJ MOBEACHUS U
B3aMMOJICUCTBHUS B TPUBBIYHBIX OBITOBBIX, YUEOHBIX M COIMAIBHBIX CHUTYyaIlUsX,
YAEpKUBATh TPAHULIBI  B3aUMOJCHCTBHUS;, 3HAHME CBOUX  MPEANOYTECHUHN
(orpannueHuii) B ObITOBOM chepe u chepe HHTEPECOB.

® MemanpeomMemHplx:

Kommynukamugnuix:
KYY/l — ymeHue npoayKTHBHO OOLIATBCA M B3aMMOJIEWCTBOBATH B IPOLECCE
COBMECTHOM JE€ATEIbHOCTH; BIJIAJICHUE BCEMH BHJIAMH PEYEBOU JEATEIBHOCTH:
ayJIMpOBaHUEM, YTEHUEM (IOHUMAHUEM ), TOBOPEHHEM, IHCHbMOM,;
KYY/J2 — yMeHue yuuThIBaTh NO3ULHMM JPYTMX YYaCTHHUKOB JAESATEIBHOCTH,
BJIAJICHUE S3BIKOBBIMU CPEACTBAMU — YMEHHUE SICHO, JIOTUMHO M TOYHO M3Jararh
CBOI0O TOYKY 3pEHHS, HCHOJb30BATh aJICKBATHBIC  SI3bIKOBBIE  CPENCTBA,;
UCIIOJIb30BaHUE TPUOOPETEHHBIX 3HAHUM W YMEHUM [UIs aHaiu3a S3bIKOBBIX
SIBJICHMI Ha MEXKIIPEAMETHOM YPOBHE;
KYY3 — ymenue 3pPexkTuBHO pazpemiarb KOH(PIMKTHI; MPUMEHEHHE HaBBIKOB
COTPYIHHYECTBA CO CBEPCTHUKAMH U
B3pOCJILIMM B IPOLIECCE PEUEBOro 0OILeHusi, 00pa30BaTENIbHOM, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HUCCIIeI0BATEIbCKOM, MPOEKTHON U APYTUX BUJIAX JIEATEIbHOCTH;
KYY/4 — yMmenue $SCHO, JOTUYHO M TOYHO H3JIararb CBOK TOYKY 3pCHMA,
UCIIOJI30BaTh aJI€KBAaTHBIE SI3BIKOBBIE CPEACTBA; OBJIAJICHUE HOPMAaMHU PEYEBOrO
NOBEACHUS B PAa3IUYHBIX CHUTYaUUSIX MEXIMYHOCTHOTO M MEXKYJIBTYPHOTO
00IIeHNS,
e It O0Y4arOIIKUXCS C PACCTPONCTBAMHU ayTUCTUUECKOTO CIEKTpa:
KYVY/S — oBnanenue yMeHMEM aJ€eKBATHO pearupoBaTh B CTAHAAPTHOW CUTYyallUU
Ha ycHexX M HeyAady, KOHCTPYKTHUBHO JAEHCTBOBAaTh AK€ B CUTyalHsIX Heycmexa
IIPY OPTaHU3YIOLIEN TOMOIIN THIOTOPA;
KYYJI6 — cnocoOHOCTh CamMOCTOSATETbHO OOpaTUThCA K IEJarorn4ecKoMy
paboOTHUKY (TIeAarory-rncuxojory, COLMaJIbHOMY IENarory) B cllydyae JIMYHBIX
3aTpYJHEHUI B pEIIeHUH KaKoro-audo Borpoca.

Ilo3nasamensnoix:

IIYYJI1l — roTtoBHOCTb M CIOCOOHOCTh K CaMOCTOSITENIbHOW HH(OPMAIMOHHO-
MO3HABATEIbHOW JEATEIIbHOCTH, BKJIIOUAsl YMEHUE OPUEHTHUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX UWH(OpManMy, KPUTHUUYECKH OIICHUBATh W  HHTEPHPETUPOBATH
nH(pOpMaIHIo, MOTYyYaeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

MMYYJ2 — yMmeHuwe wu3BICKaTh HEOOXOAUMYI0 WH(GOPMAIMIO W3 Pa3THUYHBIX
WCTOYHUKOB: Y4Y€OHO-HAyYHBIX TEKCTOB, CIPABOYHOM JUTEPATyphl, CPEICTB
MaccoBoil mHbopMaIry, WHHOPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHMA
JUIS pElIeHUs] KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OpPraHM3allMOHHBIX 3a]ay B
MpoIecce H3YyYeHUS] MaTEMaTUKW; YMEHUE  KPUTHYECKH  OLIEHUBATh U
WHTEPIPETUPOBATH MHGOPMAIIHIO, TIOTyYaeMYI0 U3 PAa3IMYHbIX HCTOYHUKOB;

5



MYY/3 — ymeHue nNpoBOAUTH ONEPAIMH CHHTE3a, aHAM3a C IEeIbl0 0000IIeHUS
MIPU3HAKOB, XapaKTEPUCTHK, (haKTOPOB;

IIYY]l4 — BnajgeHue HaBBIKAMU MO3HABATEIBHOM, Y4EeOHO-UCCIEAOBATEILCKON U
MPOCKTHOW JACATEIBHOCTH, HABBIKAMHU pa3pelieHUus NpoOJeM; CIIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSATEIIbHOMY MTOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3JIUYHBIX METOJIOB O3HAHUS,

MHNYYIAS — g riayxwX, CcIa0oCHbIIIaiyuX, MO3JHOOTIOXIINX O0y4YaronIuXcs:
BJIaJICHUEC HAaBBIKAMH OIPEJCICHUS W HCIPABICHUS CHEU(PUISCKUX OIMMOOK
(arpaMMaTH3MOB) B IIMCHbMEHHON U YCTHOM peun;

e I 00YYAIOIINXCS C paCCTPOUCTBAMU ayTUCTUUECKOTO CIIeKTpa:

HHYY[l6 — oBnaneHne yMEHMEM BBINOJIHATH IEUCTBUA MO 33JaHHOMY aJITOPUTMY
UM 00pa3ily MpU COMPOBOXKAAIOUIEH IMOMOIIM MEIarorMueckoro pabOTHUKA U
OpraHU3YIOIIEH MTOMOIIHU ThIOTOPA;

HNYYA7 — oBnageHWe yMEHUEM AKTHUBHOIO  HCIIOJB30BaHHUS  3HAKOBO-
CUMBOJIMYECKUX CPEACTB A TNpeAcTaBieHUus HHOpMaUU 00 U3y4aeMbIX
00BEKTax U MpoIleccax, pa3IMYHbIX CXEM PEIICHUS YUYCOHBIX U MPAKTUUYECKUX 3a7a4
MIpY OPraHU3YIOIICH TOMOIIY Me1arora-rncuxoJyiora U ThloTopa;

INYY/8 — criocoOHOCTh CaMOCTOSITEIIBHOM JIEMCTBOBATh C 3aJaHHBIMU ATaJOHAMH
IIpU TTOMCKE HHGOPMAIIUU B Pa3IMYHBIX HCTOYHUKAX.

YMEHHUE $SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, HCIOJIb30BaTh
aJICKBAaTHBIC SI3BIKOBBIE CPEICTBA

IIYYA9- oBnajgeHue yMEHHEM aJICKBAaTHO pearupoBaTh B CTAHIAPTHOW CHUTYaIUU
Ha yCIleX U HeyJauyy, KOHCTPYKTUBHO ACHCTBOBAaTh JaXe B CHUTYalUsX HEycrexa
IIPY OPTaHU3YIOLIEH TOMOIIHU THIOTOPA;

Pecynamuenvix:
PYY /1 —ymeHre caMOCTOSITENIBHO OMPENECTATh LENN JIESITEIbHOCTH U COCTABISATH
IUIaHbl  JIESITEIbBHOCTH; CAaMOCTOSITEIbHO OCYLIECTBJSATh, KOHTPOJIHUPOBATH H
KOPPEKTUPOBATH JIEATEIBbHOCTD;
MCITOJIB30BaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHKEHUS MOCTABJICHHBIX LIEJIEH U
peanu3aiuu MIaHOB JESITEIbHOCTH; BHIOUPATH YCIICUIHBIE CTPATETHU B PA3TUYHBIX
CUTyalusX;
PYY]JI2 — yMmeHue caMOCTOSITEIbHO OIIEHMBaTh W NPUHUMATh PEIICHUS,
ONPEAEISIIONIME CTPATErHI0 MOBEAEHUS, C YUYETOM I'PAXKIAHCKMX W HPABCTBEHHBIX
IICHHOCTEH;
PYY/3 — BnaneHue HaBbIKAMU I[103HABATENbHOW pe(IeKCUH KaK OCO3HAHMS
COBEpILIAEMBbIX JEHCTBUA W MBICIUTEIBHBIX MPOLECCOB, HX PE3YIbTATOB H
OCHOBAHM, TPAHUIl CBOETO 3HAHUS W HE3HAHWsS, HOBBIX MO3HABATENIbHBIX 33J1a4 U
CPEJIICTB UX JOCTUKEHUS;
PYY /14 — criocoOHOCTh KOMMEHTHUPOBATh OTBETHI TOBAPUILIEH;
PYVY]S — ymeHue caMOCTOSITENILHO ONPEAETATh LHEIU ACATEIbHOCTA U COCTABIIATh
IJIaHbl  JIESITEIbBHOCTH; CAaMOCTOSATEIBHO OCYILIECTBISATh, KOHTPOJMPOBATH M
KOPPEKTUPOBATH JIEATEIBbHOCTD;
e s 00y4aroLIUXCsl C PACCTPONCTBAMHU ayTUCTUYECKOTO CIIEKTpa:



PYY 16 — ciocoOHOCTH TIaHUPOBATh, KOHTPOJIUPOBAThH U OLIEHUBATH COOCTBEHHBIE
ydeOHbIE JEWCTBUS B COOTBETCTBUU C TIOCTABJICHHOW 3aladell W YCIOBUSMH €€
peanu3anuyi MPU  COMPOBOXKIAIOMIEH IMOMOINM TIEAarOTMYECKOro paOOTHUKA W
OpPraHu3yIOUIEN MOMOIIM THIOTOPA;

PYYJ7 — oBnajeHue yMeHUEM ONpeneniarh HauOosee 3(PpQPeKTUBHBIE CHOCOOBI
JOCTUKEHHUSI PE3yibTaTa MpPU COMPOBOXKIAKOIIECH MOMOIIM MEJAroruieckoro
pabOTHHKA ¥ OPraHU3YIOIIEH TTOMOIIHU THIOTOPA;

PY Y8 — oBnaseHre yMEHUEM OLICHUBATh PE3YJIbTAT CBOM JIEATEIHOCTH B
COOTBETCTBHHM C 33JJaHHBIMH 3TAJIOHAMH MPU OPTraHU3YIOIIEH MOMOILIHU ThIOTOPA;
PYY /9 — xpuTU4ECKHU OIICHUBATH U MHTEPIIPETUPOBATH MOTYyUAEMYIO
UH(OPMAIUIO U3 PA3TUYHBIX UCTOUYHUKOB.

®  NpPeOMemHbIX:
ITY1 —BnajgeHre MeTOAAMHM JOKAa3aTebCTB M AJTOPUTMOB PELIEHUS, YMEHHE HUX
IIPUMEHSITh, TPOBOJINUTH JTI0KA3ATEIBHBIE PACCYKIACHHUS B XO/I€ PELICHU 3314,
IIY2 - BrnageHue CTaHAAPTHBIMH TIpHEMaMH PCEIICHUS PAIMOHAIBHBIX M
UppalMOHAIbHbIX, [MOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX IMPOrpaMM, B
TOM YHCJE JUIsl TMOWCKAa MYTH PEUICHUS W WUIKOCTPALUU PEIICHUS YpaBHEHUU U
HEPABEHCTB;
ITY3 — BrnajgeHue OCHOBHBIMU TMOHSTHUSMU O IUIOCKMX W MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTrypax, MX OCHOBHBIX CBOWMCTBaX; C(HOPMHUPOBAHHOCTH YMEHHSI
pacno3HaBaTh T'€OMETPUYECKUE (PUTYphl Ha YEpTEkKax, MOJAEIAX U B peaJbHOM
MUpE; TPUMEHEHHE H3YyUYECHHBIX CBONCTB TeOMeTpuueckux Guryp u dopmyn st
peleHns reOMETPUYECKUX 3a1a4 U 3a]1a4 C IPAKTHUYECKUM COJEPKAHUEM;
I1Y4 — BnaneHue HaBBIKAMU HCIIOJIB30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM
IIPU PEIICHUY 3a/1a4;
131 — chopmMupOBaHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KyJbTYPbl 1 MECTE€ MAaTEMATHKU B COBPEMEHHOM LIMBHIIM3AIMH, CIIOCO0AX OMHUCAHUS
ABJICHUN PEaIbHOTO MUpPA HA MAaTEMATUYECKOM SI3bIKE;
I3 2 — chopMHUPOBAHHOCTH TMPEACTABICHUM O MATEeMAaTHYECKUX TOHITHSX Kak
BAKHEHIINX MATEMaTUYECKUX MOJIENAX, MO3BOJSIONIMX OIKCHIBATH M H3y4aTh
pasHble IIPOLECCHl U SBJICHHS; IMOHMMAaHUE BO3MOXHOCTH AaKCHOMATHUYECKOIO
IIOCTPOEHHSI MATEMATUYECKUX TEOPUL;
N3 3 - chopMupoBaHHOCTH TIPEACTaBICHHH 00 OCHOBHBIX TOHSITHSAX
MaTeMaTHYECKOTO aHaju3a U UX CBOMCTBAaX, BJIAJEHUE YMEHHUEM XapaKTEepU30BaTh
noBeZeHUue (YHKLUMNA, HWCIOIb30BAHUE IMOJMYYEHHBIX 3HAHUN Ui ONUCAHUS H
aHaJIN3a PeAIbHBIX 3aBUCUMOCTEN;
I13 4 — chopmMupoBaHHOCTH MPECTABICHUNA O MPOLECCaX U SBJICHUIX, UMEIOUIUX
BEPOSITHBI XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHUPE,
OCHOBHBIX TOHATHUAX DJIEMEHTAPHOU TEOPUU BEPOSITHOCTEW; YMEHUU HAXOAUTH U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEHINMX MPAKTUUECKUX
CUTYyallMsX U OCHOBHBIE XapAKTEPUCTUKU CITyYaWHBIX BETUYUH.
II311 — s cnensix, cIa0OBUASAIIMX 00yJarONIUXCs: CPOPMUPOBAHHOCTH HABBIKOB
MMChMa Ha OPailJIeBCKOM MeYaTHON MAITMHKE;
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312 - ngng Toyxwmx, Ccaa0OCHBIIIANMX, TO3JHOOTVIOXIINX —OOYJarOIINXCS:
C(OPMUPOBAHHOCTh W PA3BUTHUE OCHOBHBIX BHJIOB PEUYEBOM JEATEIBHOCTH
00y4aromuxcs — CIyX0-3pUTEIBHOTO BOCHIPHUATHS (C UCHOIB30BAHUEM CIYXOBBIX
annaparoB U (WJIM) KOXJIEAPHBIX UMIUIAHTOB), TOBOPEHHUSI, YTEHUS, TUCHhMA;

Y13 — nanga oOydaromuxcs C pacCTpOMCTBAaMU ayTUCTUYECKOTO CIIEKTpa:
OBJIaJICHUE OCHOBHBIMU CTHJIMCTUYECKHUMH PECypCcaMU JIEKCUKH U (Ppa3eosIorvu
S3bIKa, OCHOBHBIMU HOPMaMH JIUTEPATYPHOTO $3bIKa, HOPMaMU PEYEBOTO ITHUKETA;
NpUOOpETEeHUE OMbITa WX UCIOJIb30BAaHUS B PEUEBOM U aJbTEPHATHUBHOU
KOMMYHUKATUBHOM  TMpaKkTHUKE MpPU  CO3JaHMM  YCTHBIX,  IHUCHMEHHBIX,
QIbTEPHATUBHBIX  BBICKA3bIBAHMM;, CTPEMJICHUE K BO3MOXKHOCTH  BBIPA3UTh
COOCTBEHHbBIE MBICIIA U YYBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIMIO.



COAEPXAHUE YYEBHOI'O ITPEIMETA

BBenenue
MatemaTuka B HayKe, TEXHUKE, SKOHOMUKE, THPOPMAITMOHHBIX TEXHOJOTHUAX
U TPAKTUYECKOW JesTenbHOCTH. llenn W 3amaum w3ydyeHUsT MaTeMaTUKH TpH
ocBoenuu npodeccuii CI1O u cnermansuocteit CI10.

AJITEBPA

PasBuTHE IOHATHUA O YHUCIE

Ilensie u panuoHanbHBIC umcla. JlelicTBUTENbHBIE yucaa. [Ipubaudicentvie
evruucaenus. Komnaexcuvie uucna.

KopHu, crenenu u sorapupmsi

Kopuu u crenenu. KopHu HaTtypaiabHON CTENEHW W3 YKUCIAa U UX CBOMCTBA.
CreneHn C palMOHANIBHBIM  MOKazareneMm, uX cBoWcrBa. (CreneHu C
NEUCTBUTEILHBIMU  ITOKa3zaTreaxaMu. Ceoucmea cmenenu ¢ OeucmeumeibHbiM
noxasameinem.

Jlorapudm. Jlorapudgm uuciaa. OcHoBHOE JOrapupMUUYECKOE TONKIECTBO.
JlecsaTuuHble U HaTypajbHble Jorapudmsl. [lpaBuna aeiicTBuil ¢ norapudmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue  ajaredOpamyeckux  BbIpaskeHuil. [IpeoOpaszoBanue
pPalMOHAJIbHBIX, UppalMOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHBIX 151
Jorapu(pMUYECKUX BBIPAKEHU.

Ilpakmuueckue 3anamus

Apudmernyueckre ACHUCTBUS HaJA YHCIaMH, HaXO0XKJACHHE MNPUOIMKEHHBIX
3HAUYCHUW  BEJIMYMH M  TIOTPEHIHOCTEHW  BbIUMCIEHUW  (aOCONIOTHOW |
OTHOCUTEJIHHOM ). CpaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Brruncnenue u cpaBHeHHE KOpHEW. BhITOTHEHNE pacyeTOB € pailuKaIaMHu.

Pemenne uppaunoHaIbHBIX ypaBHeHUN. HaxoxaeHne 3HAYEHU CTENEHEH C
panMoHanbHbIMU  TokazatensiMu.  CpaBHenue — creneHeil.  [IpeoOpazoBanus
BBIPAKECHUH, COJIEpKAINX CTEIEHU. PellieHne nokazaTebHbIX YPaBHEHUH.

Pemenune npukinagHeIx 3a1a4.

Haxoxnenue 3HaueHwil Jsorapudma 1O MPOU3BOJIBHOMY OCHOBAHHIO.
[lepexon OT OZHOrO OCHOBaHUS K JpyroMy. DBpluncieHne u CpaBHEHHE
norapudmos. JlorapudmupoBaHre U MOTEHIMPOBAHUE BhIPAXKEHUH.

[Tpubnn>keHHbIE BEIYUCIECHUS U PEIICHUS] PUKIIATHBIX 3a/1a4.

Pewenue norapu(pMuyeckux ypaBHEHHM.

OCHOBBI TPUTTOHOMETPUUA
OcHOBHbBIC IOHATHS

@opmynbl  npuBeneHus.  DPopmyinbl  cnoxeHusd. DopMynsl  yABOEHHS.
@opMyJIbl IOJIOBUHHOTO YyIJa.

IIpeoOpa3zoBaHusi NpOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHUIt

[IpeoOpa3oBanre CyMMbl TPUTOHOMETPUYECKUX (PYHKUUN B MPOU3BENECHUE U
NPOU3BEICHUSI B CYMMY. BbsipasweHnue mpucoOHOMempuyeckux @QyHKkyui uepes
MAH2EeHC NOJIOBUHHO20 APSYMeEHmA.
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[Ipocreimmue TPUTOHOMETPUYECKHUE YPaBHEHHS. Ilpocmeriwue
Mpu2oHOMempuyecKue HepageHcmada.

O0OparHble TpUroHOMeTpUYeckne (YHKUMH. APKCHUHYC, apKKOCHHYC,
ApKTaHTEHC.

IIpakTHyeckue 3aHATHS

PanukaneHblli METOA W3MEpPEHHUs YIJIOB BpAIEHHUS U CBSI3b C TPagyCHOMN
MEPOH.

OCHOBHBIE  TPUTOHOMETPUYECKUE  TOXKAECTBA, (POPMYJIBI  CIOXKEHUS,
YABOCHMs, TMpeoOpa3oBaHME€ CyMMbl  TPUTOHOMETPHUYECKMX  (QYHKIMA B
Mpou3BeJcHUE, MpeoOpa3oBaHWe TPUTOHOMETPUYECKUX (GYHKIUA B CyMMYy.
[IpocTelimme TPUroHOMETPUUECKNE YPABHEHHS U HEPABEHCTBA.

OOpatHble  TpUTOHOMETpUYECKHE (YHKUMU: APKCHHYC, apKKOCHHYC,
apKTaHTEHC.

®YHKIMU, UX CBOMCTBA U TPAOUKHA

@Oynxkuuu. OO0macTb omnpeneneHuss W MHOXKECTBO 3HAYEHHH; Tpadux
(GyHKUIHH, TOCTpOeHUE TpauKoB GYHKUINHU, 33]JAHHBIX PA3IMYHBIMHU CIIOCOOAMH.

CsBoiicTBa GyHKIun. MOHOTOHHOCTb, YETHOCTD, HEYETHOCTbD,
OTPaHUYECHHOCTb, MEPUOAUYHOCTb. [IpoMeXyTKM Bo3pacTaHusi W YOBIBaHWUS,
HauOoJIbllIee W HaWMMEHBIIEe 3HAYEHUsS, TOYKH OJKcTpemyma. ['paduueckas
uHTepnperanus. [lpumepsl GyHKIUOHANBHBIX 3aBUCHUMOCTEH B pEaJIbHBIX
mpolieccax U sABJICHUAX. ApupmMernueckue omepanuu Haj QyHKkuusMu. CroxkHas
bynkuus (komnosuius). Ilonsamue o Henpepvl8HOCMU YHKYUU.

Oopatnble ¢Qynkuuu. Ob6nacmv onpedeneHuss u obaacms 3HA4eHUll
obpamuou gyuxyuu. I pagux oopamnoti pynkyuu.

CreneHHble, MOKa3aTeJbHbIE, JorapugmMuyeckue, TPUrOHOMEeTPUYECKHUE
pyHkumn.
OoOparHbie TPUroHOMeTpUUYecKHe GyHKIMH

Onpenenenue QyHKIMM, UX CBOMCTBA U TpadUKH.

[IpeoOpazoBanusi  rpaduxoB. [lapanmnenbHbIi  TepeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEW KOOPAMHAT M CUMMETPHUSl OTHOCHUTEJIBHO Hadajla KOOpAUHaT,
CUMMETPHUSI OTHOCHUTEIBHO MNPSIMOW Y=X, PACTSDKEHHE M C)KATHE BJOJb OCEU
KOOpJIMHAT.

IIpakTHyeckue 3aHATHS

IIpuMepsl 3aBUCUMOCTEN MEXy MEPEMEHHBIMH B pEaJbHBIX IPOLIECCAX UX
CMEXHbIX AucuuiuiuH. Omnpenenenue ¢ynkuuid. [loctpoenue u urenue rpadukos
dbynknuii. UccnenoBanue ¢ynkinuu. CBOMCTBA THHEHHOM, KBaIpaTHUYHON, KYCOUYHO-
JUHEHHON U ApoOHO-muHEHHON ¢yHKuuid. HemnpepbiBHbIE U NEepUOANYECKUE
¢ynkuuu. CoiicTBa W TpaduKu CHHYCa, KOCHMHYCa, TaHT€HCAa W KOTaHIEHCA.
OOpatubie QyHKIMU U ux rpaduxu. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMH.
[IpeoOpazoBanus rpaduka ¢GyHkuU. ['apMoHnueckue konedanus. IIpukiagHbie
3aJlayi.
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[lokazarenpHble, JorapuMuuecKkue, TPUTOHOMETPUUECKHE YpaBHEHUS H
Hepasencmea.

HAYAJIA MATEMATHUYECKOT'O AHAJIU3A

IocaenoBarenbHocT. CnocoObl 3alaHdsi M CBOMCTBA  YMCIIOBBIX
IIOCJIEA0BATEIBLHOCTEN. llonamue 0 npeoene nocne008amenbHOCmu.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOC1e008amelbHOCU.
CymMupoBaHue MOcieI0BaTeNbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyecKkast
Iporpeccus ¥ €€ cymma.

IpousBoanasn. [loHsTre o MPOU3BOIHON (PYHKIIMH, €€ IeOMETPUUYECKUN U
dbusnueckuil cMbici. YpaBHEHHE KacaTellbHOU K rpaduky pyHkiuu. [IponsBoaHbie
CyMMBbI, Ppa3HOCTH, IPOU3BEACHUSA, 4YacTHble. [IpOM3BOIHBIE  OCHOBHBIX
arneMeHTapHbIX (GyHKUMA. [IpuMeHeHre mpou3BOAHON K UCCIEIOBAaHUIO QYHKIUNA U
MOCTPOCHUIO TpadukoB. [lpouszsooHvie obpamHOU GQYHKYUU U KOMHOSUYUU
dyukyuu.

[Ipumepsl MCHOJIB30BaHUS MPOU3BOJHOM ISl HAXOXKICHHUS HAMITY4lIEro
pelieHusl B NPUKIAJHBIX 3aJadax. Bropas nmpou3BojHas, €€ reoOMETpPHUYECKU U
¢du3nueckuil cmpici. HaxoxaeHue ckopocTu Uil mpouecca, 3aJaHHOTo (hopMyJIoi 1
rpapuKOM.

IlepBooOpa3nas u uHTerpaj. [IpuMeHeHne ONPENEIEHHOIO NHTErpaia i
HAXOXKJIEHUS TUIOIIAU KpuBoJuHEHHOM Tpanenuu. @opmyna HeroTona-JlelOHuma.
[Tpumepsl mpUMEHEHUsI UHTErpaja B GU3UKE U TEOMETPHUH.

IIpakTHyeckue 3aHATHS

YucnoBasi MocieoBaTeabHOCTb, CIIOCOOBI €€ 3aJaHus, BBIUYUCICHUS YJICHOB
nocnenoBarenbHocTd. Ilpenen mnocnenoBarenbHOCTH. beckoHeuHO yObIBaromias
reOMETPUYECKask TPOTPECCHS.

[IponsBonHas: MEXaHUYECKUN U TEOMETPUUYECKHUI CMBICI IIPOU3BOJTHOM.

VYpaBHeHue kacarenbHOM B obmiem Buzae. IlpaBuna u  Qopmyiibl
mupdepeHurpoBanus,  TadaMIA  MPOU3BOAHBIX  DJIEMEHTAPHBIX  (YHKUHUU.
HccnenoBanre (pyHKIMU C MOMOIIBIO Mpou3BoaHON. Haxoxaenue HanOombIIero,
HAaMMEHBILIETO 3HAYEHHSI U SKCTPEMAJIbHBIX 3HAUCHU PYHKIUU.

Wurterpan u nepBooOpasHas. Teopema Hprotona- JleliOnuna. [Ipumenenue
WHTErpajia K BHIYUCICHUIO (U3MUECKUX BETMYUH U TUIOIIAICH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHUss U CHUCTeMbl ypaBHeHU#. PannoHanbHbIE, HWppalMOHAJIbHBIC,
IIOKA3aTEeJIbHbIC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIpHEMBI HX pEIICHUS (Pa3IOKEHUE HAa MHOXUTEIH, BBEICHUE
HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpa)uueCKUil METON).

HepaBencrBa. PammonanbHble, HppauMOHaJIbHBIE, IIOKA3aTElbHBIE U
mpuzoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.

HUcnonb3oBanue cBoiicTB u rpa@pukoB (QYHKUUA 0P pPelIeHUH
YPaBHeHUil U HepaBeHCTB. MeTo nHTerpanoB. M3o0paxeHne Ha KOOPIAUHATHON
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IJIOCKOCTH MHOECTBA PELICHUN YPABHEHHN U HEPABEHCTB C ABYMsI IIEPEMEHHBIMU
Y UX CHCTEM.

IMpuxiagubie 3a1a4u

[IpumeHeHnEe MaTEMATUYECKUX METOJIOB IS PEIICHUS COAEPKATEIbHBIX
3a/1a4 U3 pa3IMYHBIX 00JIaCTel HAYKU U MPAKTUKH.

NHTtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.

IIpakTu4eckune 3aHATHS

Kopuu ypaBHenwmii. PaBHocmiabHOCT,  ypaBHeHui. IIpeoOpaszoBanue
YPaBHCHUU.

OcHOBHBIE NIPUEMBI PELICHUS YPaBHEHUH. PellieHne CUCTEM ypaBHEHU.

Hcnonb3oBanre CBOMCTB U TpadukoB QYHKIIUN JJIsI pEIICHUS YpPaBHCHHUH U
HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSI
BEPOSITHOCTEM
JJIeMeHTbl KOMOUHATOPUKHU
OcHOBHBIE TIOHATHS KOMOWHATOpPUKH. 3ajJlayd  Ha TMOJACYET YHucia
pa3MelleHnii, IepecTaHOBOK, coueTaHul. Pernienue 3aiau Ha mepedbop BapUaHTOB.
®opmyna Ounoma Hpiorona. CBoiicTBa OWHOMHUHAIBHBIX KOI(PPUIIUEHTOB.
Tpeyronpauk [Tackas.

JJIeMEeHTbI TEOPUH BEPOSITHOCTEIA.

CoObITUsI, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHOXKEHHUE BEPOSITHOCTEH.
Ilonuamue o Hezagucumocmu cobvimuil. J{uckpemuas ciyyaunas eludUutd, 3aKoH ee
pacnpedenenus. Hucnrennvle xapaxmepucmuku OUCKPEMHOU CHYYAUHOU GeUUUHBL.
Ilonamue o 3axone 6OnbUWUX YUCE.

JJIeMeHThI MATEMATH4YECKOH CTATUCTHKH.

[IpencraBienre naHHBIX (TAOJUIBI, aUarpamMMbl, rpaduku), ceHepaibHas
COBOKYNHOCMb, 8bIOOPKA, cpeOHee apudhmemuueckoe, meouana. Ilonstue o 3adauax
MamemMamudeckou Cmamucmuxu.

IIpakTHUyeckue 3aHATHS

Uctopus pa3BuTusi KOMOMHATOPUKH, TEOPHUSI BEPOSITHOCTENW M CTATUCTUKHU U
WX POJIb B pa3MuHbIX cdepax dYeNoBeUeCKOW >Ku3HenesTenbHocTu. lIpaBuia
KOMOMHATOpUKHU. Pemienne KoMOMHATOpPHBIX 3aj1ad. Pa3MelnieHus, codeTaHus H
nepectaHoBKU. bunom HeroroHa u tpeyronsuuk [lackans. [Ipuknaaseie 3agayn.

Knaccuueckoe onpeneneHne BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEM, TEOpEMA
O CymMMe€ BepoOsATHOCTEM. Brpiuncnenue BeposTHocTed. [lpuknaasele 3amayu.
[IpencraBiieHre YUCIOBbIX JaHHBIX. [[puKiIanHbie 3a1a4H.

I'EOMETPUA
IIpsiMbIe M IVIOCKOCTH B IIPOCTPAHCTBE.

B3aumMHOe pacnonokeHue IByX NpPsIMBIX B MpocTpaHcTBe. IlapamienbHOCTH
npsAMord U Iockoctu. IlapamnensHoCcTh MIOCKOCTER. IlepneHauKynsIpHOCTH
IpAMOM U IUIOCKOCTU. llepneHauKyiisip U HakjIOHHAas. YTOJ MEXIy HOpsIMOU U
IJIOCKOCTBIO. JIByIpaHHBIN YroJl. YTOJ MEXAY INIOCKOCTIMU. [IepneHIuKynsspHOCTh
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JIBYX IUIOCKOCTEH.

['eomeTpuueckue mpeoOpa3zoBaHUs MPOCTPAHCTBA: MapaIeIbHBIM MEPEHOC,
CUMMETPHSI OTHOCHUTEIIBHO IIOCKOCTH.

[TapannensHoe mnpoekTupoBaHue. Ilnowads OpmMoO2OHANLHOU NPOEKYUU.
N300paskeHne MpoCTPaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHu

Bepmmnel, pebpa, rpaHu MHOrorpanHuka. Paseepmka. MuozoeparnHvie yeioi.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. Ipsimas u nakrounaa npusMma. llpaBuiibHas npusma.

[Mapannenenunen. Kyo.

IIupamua. [IpaBuiibHas nupaMuga. Y ceyeHHas nupamuaa. Terpasap.

CummeTtpus B KyOe, B apajuieJienunesie, B Ipu3Me U MupaMu/ie.

Ceuenus Ky0a, IpU3MbI ¥ ITAPAMU/TBI.

[IpencraBienrie 0 TMpaBUIBHBIX MHOTOTpaHHUKAX (TeTparape, Kyoe,
OKTa’pe, A0JEKAdIPE U UKOCADIPE).

Tesia ¥ IOBEPXHOCTH BpallleHUSs

Humuuaap u KoHyC. YceudeHHbI KoHyc. OcCHOBaHHWE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3ytomas, pazpepTka. OceBble CEYEHUS U CEUCHHUS], TapajlIebHbIE
OCHOBAHHIO.

[Iap u chepa, ux ceuenusi. KacarensHas miockocts k chepe. I3mepeHus B

reomMeTpuu. O6wveM u ero uzmepenue. MurerpansHas popmyna oobema. Gopmybl
o0bema KyOa, MpsIMOYTOJIBHOTO Mapaljiesienuneaa, Npu3Mbl, HUIuHApa. PopMyIisl
o0bemMa mHUpaMuibl U KoHyca. DopMysbl MIIOLAAM MOBEPXHOCTEM WWIMHApPA U
KoHyca. @opmyinbl 00bema 1mapa u riomanu cepsl. [lomodbue ten. OTHomIECHUE
JIOIIA/Ie MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TEI.

KoopauHaThl 1 BEKTOPHI.

[IpsamoyronbHas(aekapToBa) cUCTEMa KOOPAUHAT B MpocTpaHcTBe. Dopmynia
PACCTOSIHUS MEXY ABYMsI TOUKaMH. Y paBHEHUE C(epbl, MIOCKOCTH U MPSIMOM.

Bekropel. Monyne Bektopa. PaBeHCTBO BekTOpOB. CIlOKEHME BEKTOPOB.
YMHOXKEHHE BEKTOpa HAa 4MCiO. Pa3nokeHuWe BEKTOpa IO HaMpaBJICHUSIM. YTOI
MEXIy AByMsa Bekropamu. lIpoekuuns Bektopa Ha ocbk. KoopauHaTel BekTOpa.
CkaysipHOE IpoM3BEEHNE BEKTOPOB. Vcnosnp30BaHNe KOOPAMHAT U BEKTOPOB IPH
PELICHUN MATEMATUYECKUX U IPUKIIAJHBIX 3a]a4.

IIpakTHyeckue 3aHATHSL.

IIpr3Haku B3aMMHOTO PACIOJIOKEHUS MPAMBIX. YTOJI MEXKIY IPSIMBIMU.
B3anmHOe pacnonokeHue npsAMbIX U IUIOCKocTel. [lepnenaukynsap u HakJIOHHas B
MOJIKOCTH. YTOJN MEXAY NpsAIMOM M IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIOJIOKEHUU NIPSAMOM U INIOCKOCTU. TeopeMa 0 TpEX MepHEHANKYIIsIpax.

[Ipu3Haky ¥ CBOKCTBA MAPAJUICIIBHBIX U HEPIECHIUKYIIAPHBIX IIJIOCKOCTEN.

PaccrositHre OT TOUKM 1O MIIOCKOCTH, OT MPSAMOM 10 IUIOCKOCTH, PACCTOSHUE
MEXKIYy  IUIOCKOCTSMH,  MEXAY  CKPEUIMBAIOIIMMHUCS  OPSAMBIMHA  ,MEXIY
MPOU3BOJIBHBIMU (DUTypaMH B POCTPAHCTBE.

[TapajtennbHOE TPOEKTUPOBAHME M €ro CBOWCTBA. Teopema 0O IUIOHIAaU
OPTOIOHAJIBHOW  INPOEKIMM  MHOIOYrojJbHUKAa. B3aumHOe  pacnosnoxeHue
IPOCTPAHCTBEHHBIX QUTYD.
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Pa3nuunbie BHIbI MHOTOIpaHHUKOB. VX n3o0paxenue. CeueHus, pa3BEPTKU
MHOrOrpaHHukoB. [[nomaae moBepxHocTH. Buapl cumMmerpuii B NpPOCTPAHCTBE.
CuMMmeTpus Tell BpalEHWs KW MHOTOIPaHHUKOB. BpIuMclieHHE IUIomaned Hu
00BEMOB.

Bekropel. /[lewictBus ¢ Bekrtopamu. JlekaproBa cucTreMa KOOPIHMHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKpPYKHOCTH, c(epbl, IIIOCKOCTU. PaccTosiHue Mexay TOYKaMU.
JIelcTBHA C BEKTOpaMHM, 3aJaHHBIMM KoopauHaTaMH. CKaIsIpHOE ITPOU3BEICHUE
BEKTOpPOB. BEKTOpHOE ypaBHEHUE NPSIMOU U IUIOCKOCTHU. VICnosib30BaHUE BEKTOPOB
IIPU 10KA3aTENBCTBE TEOPEM CTEPEOMETPHH.

JUIsi BHEAyIWTOPHBIX 3aHATHA CTYACHTAM HapsAay C pEIIEHHEeM 3axad M
BBIIIOJIHCHHUS IIPaKTUYECKUX 3aJlaHAN MOKHO IPEIIIOKHUTH TEMBI
UCCIIEIOBATENbCKUX U peepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEPHUIl OTAEIHHBIX
MEJKUX 337a4 U YHPAKHEHUHA NPEIIaratoTCs CIOKETHBIE 3aJaHus, TpeOyrolue
JUIUTEJIbHON pabOThl B paMKax OJTHOM MaTEMaTUYECKON CUTYallMU. DTU TEMbI MOTYT
ObITh KaK WHAWBUIAYAJIbHBIMU 3aJaHUSIMU, TaK W TPYNIOBBIMU I COBMECTHOIO
BBITIOJTHEHNS UCCIIETOBAHUSI.

Tembl pedepaToB, HCCIEI0BATEIBCKUX IPOCKTOB
Benukue maTeMaTUKu JPEBHOCTH.
[IprmeHeHne CI0KHBIX ITPOIICHTOB B SKOHOMHYECKUX pacyETax.
['eomerpudeckre HOpMbI B HCKYCCTBE.
Cpennue 3HaYeHHE U UX IPUMEHEHNE B CTaTHCTHKE.
BekropHoe 3a1anue npsiMbIX U INIOCKOCTEH B IPOCTPAHCTRBE.
CroxeHne rapMOHUYECKUX KOJIeOaHMIM
o ®pakranel: KpacoTa MaTEMATUKH
e Yucno "m" m ero 3araaka. Bes BcenenHas B yucie 1.
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TEMATHUYECKHAM IVIAH YYEBHOTI'O ITIPEJIMETA MATEMATHKA

Bun yueOHo# padoThI

KoandyecTBo 4acosB

poduan npodeccuoHaILHOTO
o0pa3oBaHus - TEXHHYECKHUI

1. 2. 3
Homep
TeMBI AynurtopHble 3ansTus. Coaep:xanue o0y4eHus CneuuanabHocts 35.02.16
BBenenue 2
11 Pa3ButHe nmoHsATHS O YKCIHE. 8
1.2 Kopnu, crenenu u jorapudmsi. 12
1.3 DyHKIIUH, CBOWCTBA UX U TPa(UKH. 10
1.4 YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI. 12
2.1 OcHoBHbIE TOHATUS U (HOPMYIIBI TPUTOHOMETPUH 10
2.2. Tpuronomerpuyeckue GyHKIMH U UX TPAPUKH. 4
2,3.. TpuronomeTpuyeckue ypaBHEHHS U 10
HEPaBEHCTBA.
3.1. [TocnenoBarenbsHOCTH 4
3.2. [Tpon3BoHAs U €€ TPHIIOKCHUS 12
3.3 ITepBooOpasHast 1 HHTETpaI 13
4.1. IIpsiMbIE U INIOCKOCTH B ITPOCTPAHCTBE. 18
4.2 ['eomeTpryeckue Tena. 16
4.3 W3mepenus: B reoMeTpuu. 16
4.4, KoopauHatsl 1 BEKTOpHI. 22
5.1. OneMeHTbl KOMOMHATOPUKH. 6
5.2. DNeMEeHTBI TEOPUH BEPOSITHOCTEHN U 6
MaTeMaTHYECKOW CTATUCTHKH.
Hroro 179
NuauBuyanbHbINA TPOEKT 4
Koncynpramms 6
IIpomexyTouHas arrectanus B popmMe IK3aMeHa BO 2-0M 14
cemecTpe
Bcero 203
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TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu coaepkanus odeoOpazoBaTeapHOTO yueOHoro npeamera Martematuka B npenenax ocsoenus OIIOIT CITIO
— IICC3 no cnenuanbHoctu: 35.02.16 Dxcnuyamayus u peMoHm CenbCKOXO03AUCMEEHHOU MeXHUKU U 060py0oeanus Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHus C MOJIYYSHUEM CPETHEro 001Iero o0pa3oBaHus MakCUMajbHas yaeOHas Harpy3ka 00yJarommxcs
cocraBisier 203 waca. U3 Hux ayautopHas (00si3aTenpHas) Harpy3Ka 00y4Jaroluxcs, BKITIoUas MpaKTHIECKUe 3aHsATus - 179 gacos;
BHEAYIUTOpPHAS CAMOCTOSITEIbHASI paboTa CTYACHTOB, BKJIIOYAst WHANBUyaJIbHBIN IPOoeKT — 16 gacos.

Cogepxanue yueOHOro MaTepHara, [Inanupyemblie
XapakTepucTUKa OCHOBHBIX BUIOB ®opMBI 1
naboparopHele, pakTudeckue padoter, | OO0beM pe3yJIbTaThl
Ne n/mn JeSITENIbHOCTH (I10 pa3esaM METO/bI
CaMOCTOSITeNIbHBIE PAOOTHI ,4 (mpeameTHbIE 3HAHUS,
o COZIepKaHUsl y4eOHOTO MpeMeTa) KOHTPOJIS
00yJaroImuXxcs, MHIMBUIYAITbHBINA POEKT MIPEAMETHBIC YMEHUS)
1 2 3 4 5 6
Beenenue
Coaepxanue y4eOHOro MaTepuaia 2 O3zHakoMIIeHHE c poJiblO | cOPMHUPOBAHHOCTH
Posib MaTeMaTHKHU B HAyKe, TEXHUKE, 2 MaTeMaTUKd B HayKe, TEXHHUKE, | IPEICTaBICHUN O
IKOHOMHKE, HH(POPMALNOHHBIX 9KOHOMHKE, WH(GOPMAIMOHHBIX | MATEMAaTHUKE KaK
TEXHOJIOTUSIX U MPAKTHYECKOM TEXHOJOTUSIX W NPAKTHYECKOW | YaCTU MUPOBOU
AesTeabHOCTH. Llenu u 3anaun u3ydeHus nesATeabHOCTH. (O3HAKOMIIEHHE C | KYJbTYpPbl U MECTE
MaTeMaTHKU IPU OCBOEHUU IpodeccHil u HeIsIMM M 3aJadaMHd  M3y4YeHHS | MaTeMaTHKU B
cnenuansHoctei CIIO. MaTEMaTHKU pu OCBOEHHUU | COBPEMEHHOMN
npodeccuit CIIO U | IUBUJIN3ALUAN
cnenuansHocTeit CI1O
Pasznen 1 Auredpa 44
Tema 1.1. Coaeprxanue y1eOHOro MaTepuasa - BoimosHeHue apupmMeTnyeckux cpopMupoBaHHOCTH
Pa3Burtne Teopus 4 NEeNCTBUM HaJ YucIaMu, coueTast IIpEJICTaBICHUHN O
NOHATHS O '] ™ [enpie u palOHATLHBIE YHCIA 2 YCTHBIE U NNCbMEHHBIE TPUEMBI. MaTeMaTUYeCKUX YcTHbIi
yucIie. 2. JIelicTBHS C OGBIKHOBEHHBIMI 2 - Haxoxnenue ommbok B MTOHATHUAX KaK onpoc
JPOGAMI, JIECATHUHBIMH POGAMH MpeoOpa30BaHUSX U BBIYUCICHUSAX. | BOKHEHIINX v }
MaTeMaTUYECKUX THBIN
IIpakTuyeckue 3aHsATHSA 4 areMaTutec c
" MOJEIIAX orpoc
1. JleticTBuS HaJ KOMIUICKCHBIMH 2 a ’ p
. MO3BOJISIFOIINX
yHcliaMu B airebpandeckoit popme m
” ONUCHIBaTh U U3y4aTh
2. JleficTBUS HaJT KOMIUICKCHBIMU 2
. pa3HbIE IPOLIECCHI U IIpoBepka
YHUCJIAMH B TPUTOHOMETPUUYECKON




dbopme. SBJICHUS; TOHMMAaHUE | OTYeTa 1o
CamocrosiTesibHast padoTa - BO3MOKHOCTH IIPaKTUYECKH
o0yyawuuxcst aKCMOMAaTUYECKOI0 paboram.
NuauBuaya bHbINH NPOEKT. 6 IMOCTPOCHUSA
[IpuMeHeHnEe KOMIUIEKCHBIX YHCEN IpH MaTeMaTUYeCKUX [TpoBepka
W3YYEHUU AJICKTPOTEXHUKH. TEOpUi KOHCIIEKTOB

Tema 1.2. 12
Kopun, Copep:kanue y4eOHOIro MaTepuaa
CTeNneHu U Teopus 4 -O3HaKOMIIEHHE C IOHSITUEM - BJIaJeHUE METOJaMHU | Y CTHBIHI
Jorapupm 1.Jlorapudm YyHucIa. CBoiicTBa 2 KOpHsI N-O CTENEHHU, CBOMCTBAMHU JI0Ka3aTelIbCTBA U OTpoc.
bl. norapugmMoB. OcHoBHOE paJuKaIoB U IPaBUJIaMHU CPABHEHUS | aJlTOPUTMAMHU
JorapuMIUIECKOe TOXKIAECTBO. KOpHE; peuieHus, yMeHue ux | YCTHbBIU
2.IlpeoOpa3oBanue BhIpOKCHU I c 2 -DopMyTHpPOBAHHE OTIPENICICHUS U | IPUMEHSITD, Orpoc.
norapudmamu. CBOMCTB KOpPHEM; BBIYMCIICHUE U MIPOBOJIUTH
IpakTHyecKue 3aHATHS 8 CpaBHEHUE KOPHEH, BHIMOJIHEHUE JIOKa3aTelIbHbIC
1. Kopuu HaTypaJIbHOM CTEICHU U3 YuCila 2 IIPUKHAJIKHY 3HAYCHHUS KOPHA. pacCyXaCHU B XOA€
" UX CBOMCTBA. -Hp606paBOBaHI/I€ YHUCJIOBBIX U peiCHus 3a1a4.
2. CremneHb c PALMOHAIbHBIMH 2 OYKBEHHBIX BBIPA)KEHUH, -chopMHpPOBAHHOCTH
MokKasaTeJIiIMH, uX cBoucTBa. CremneHu ¢ COZCPKaIlMX paJluKaJibl. IPE/ICTABIICHUH O Oryer o
JEHCTBUTEILHBIMHU ITOKA3aTEISIMHU. -BbInosiHeHHe pacyeToB 1o crocobax onmucaHus BBIITOJIHCHUH
3.JlecsATHYHBIE " HATYpabHBIC 2 dbopmynam, comepKalim SIBJICHUH peabHOTO MPaKTUYECKHUX
norapumsl.  JlorapupmupoBanue u PalHKaJIbl, OCYICCTBILAA MHupa Ha pabort.
IOTEHIPOBAHHE HEO0OXOUMBIE MOJCTAHOBKU U MaTeMaTU4eCKOM
4, [TpeobpazoBanue BBIPKECHUH, 2 A3BIKC,
cogepxxauux Jjorapudmel. Haxoxnenue - HCIIOJB30BAHUC
3HaYEHU I norapudmoB 1o TOTOBBHIX
MIPOU3BOJILHOMY OCHOBaHUIO. [lepexon ot KOMITBIOTCPHBIX
OJIHOTO OCHOBAHHS K JIp nporpamm i
CamocTosiTeIbHasI pa6ora - TIONCKa PCHICHMA
00y4YaI0IHXCS 3afaqu.
Tema 1.3. 10
®yukuun, | Coaep:kaHue y4eOHOro MmarepuaJja.
CBOIICTBA Teopus 4
HX U 1. ®yakmuu. OO6nacTe OMpeneNeHus | 2 - O3HaKOMJIEHHE C TOHSITUEM -BJIaJIeHHe YMEHUEM | Y CTHBII
rpaguku. MHOKECTBO 3HA4eHMI; rpaduk QyHKIUY; MepPEMEHHOM, TPUMEPAMU XapaKTepPU30BaATh onpoc
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crocoObI 3a71aHus QYHKITHH.

3aBUCUMOCTEN MEXKITY

noBesieHUEe HYHKIIUM,

2.CBoiicTBa (YHKIIMH: MOHOTOHHOCTH, 2 [IEPEMEHHBIMU. - HCIIOJIb30BAHKE
YETHOCTh HEUYETHOCTh, OTPAaHUYEHHOCTD, - O3HaKOMJIEHHE C OIpeIeIIEHUEM MOJIy4YEHHBIX 3HAHUN
NEPUOUIHOCTD. [IpoMexyTKH ¢bynkuuu, GopMyIupoBaHUE €ro. JUISL OTIUCAHUS U
BO3pacTaHus U yObIBaHUS, HaUOOJbIIIEE U - Haxoxnenue o0nactu aHaJlM3a pealibHbIX
HaMMEHbIIee 3HAYCHUS, TOUKU ornpeneneHus, - O3HaKOMJICHHE C 3aBUCUMOCTEH.
JKCTpeMyMa MOHATHEM IpauKa, OIpeeseHIe c()OpMHPOBAHHOCTH
IIpakTnyeckue 3aHATHSA 6 MPUHAIIICKHOCTU TOUYKH IpaduKy NPEJCTaBICHUN O
1. OOparabie  ¢Qynkuuu. OOnactb 2 GyHximy. Croco0ax OnucaHus
ompefeNieHUss U 00NacTh  3HAYCHUSA - Onpenenenue no popmyine SIBIICHUM PEabHOTO Otuer 0
obpatHoii ¢yHknuu ['padux obOparHOI NPOCTEHIIIEH 3aBUCMMOCTH, BU/IA €€ | MHpPa Ha BBITIOJTHCHUH
GyHKLIUY. rpaduka. MaTeMaTUIECKOM IPAKTHYECKOM
2.Crenennas, IoxKa3aTebHast 51 2 -H3yuenne nonsaTus oOparHoi SI3BIKE. paboTHI.
JIOFapI/I(l)MI/I‘IeCKaFI q)yHKHI/H/I CBoiicTBa U (bYHKIII/II/I, OIpeACIICHUEC BUIA U - HCII0JIb30BaHUe
rpaduKu noctpoenue rpaduka oopaTHOM TOTOBBIX
3.Ipocreiimme Ipeo6pa3oBaHIs 2 (GyHKINU, HAXOXKIEHUE €€ 00JIACTH | KOMITBIOTEPHBIX
rpaduKoB orpezeNieHus: U 00JIaCTH 3HAYCHUsT | IPOrpaMM st
CaMoCTOSITe TbHAS paGora - - Onpenenenne TOYKM Ha rpaUKe | MOMCKA PEIICHHS
oGyuarommxcst 0 €e KOOpJMHAaTaM U Ha00OpOT. 3azad.
- [loctpoenne rpadMKoOB CTEMEHHBIX
1 orapupmMudeckux QyHKIUH.
Tema 1.4 12
YpaBHennsi, | Coaep:kanue y4eOHOro MarepuaJa.
HEPABEHCTB Teopus 2 - Perenune upparnmoHaibHbIX, BJajleHUe
a u ux 1.IlokazatenpHble W JlOrapudmMuyeckue [TOKa3aTeNbHBIX U CTaHAapTHBIMHU YcTHBIH
CHCTEMBI. YpaBHEHHSI ¥ UX PEUICHNE 2 OTapHMUIHECKIX YPABHEHHI. MpHEMaMH PEIICHHS | orpoc
- Pemenue ypaBHeHui ¢ MPPatHOHATILHBIX,
IIpakTHYeckne 3aHATHA. 10 MOKa3aTCIbHBIX U
1. Pemienne JMHEHHBIX W HEIMHEHHBIX FPHMEHEIHEM BCEX TPHEMOB JIOrapH(pMIICCKHX ITpoBepka
CUCTEM YpaBHEHUM. 2 (pasnoxeHua Ha MHOXKHTEIH, ypaBHCHHI OoTYeTa I10
2.JluHeiiHple  HEpaBeHCTBA C  OJHOM BBCICHHUC HOBBIX HCM3BCCTHBIX, - HCN0JIL30BaHME MPaKTUYECKOM
TIepEMEHHOM. Cucrembl  JMHEWHBIX 2 HOJICTAaHOBKH, rpauecKoro TOTOBBIX pabote
HEPABEHCTB. METOAA). KOMITbIOTCPHBIX
3. MppauuoHalnbHble YpAaBHEHHA M HX 2 - Pernenue cucteM ypaBHeHHiI ¢ TIpOrpaMM, B TOM
PCLICHHC IIPUMEHEHUEM PA3IMUHBIX METOJOB. AHCITE 1 AU Toneka
4. Tloka3aTenbHble YpaBHEHHS U HUX 2 IIyTH PCIICHUSA U
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pelieHue. - Penienyie HEpaBeHCTB U CUCTEM WJUTFOCTpALuU
S.Jlorapudmudeckue ypaBHEHHS M HX 2 HEPABEHCTB C IPUMEHECHUEM peLICHUs ypaBHCHUH
PCIICHHC. Pa3IMYHBIX CIIOCOOOB. 1 HEPABCHCTB.
CamocTosiTebHast pabora -
00y4aronuxcs
Pa3znen 2 Tpuronomerpus. 24
Tema 2.1. 10
OcHoBHble | Conep:kaHue y4eOHOT0 MaTepuaia.
nousitust u | Teopus. 6
hopmyibl 1 I'panycHas u paguaHHas Mepa yria. - 3yueHue paiuaHHOTO METO/1a -BJIaJIeHHe YMCHUEM
TPUroHOMe | BpamarensHoe BHKEHUE. 2 M3MEPEHUS YIIIOB BPAILICHUS U UX XapaKTepU30BaTh
TPHUH Tpuronometrpuyeckue GyHKIHH CBSA3U C TPaJyCHON MEpOM. noBeieHne (QyHKIUH,
YHUCJIOBOI'O apIyMEHTA. - ®opmynMpoBaHuE ONPEIEICHUN - HCIIOJIb30BAHHE Ve THAL
2.OCHOBHBIC TPUTOHOMETPUYECKHE 2 TPUTOHOMETPHUECKUX (PYHKIIHI — MOJITyYEHHBIX 3HAHUN omhoc
toxzaecTBa. Dopmyiibl npuBeACHUSI. -IIpumeHeHne OCHOBHBIX JUISL OTIMICAHUS U p
3.IIpeobpazoBanme CyMMBI TPUTOHOMETPUYECKUX TOXKIECTB aHaJIM3a peaIbHBIX
TPUTOHOMETPHUYECCKUX (DYHKIIHiT B 2 JUTSI BBIYMCTICHUS 3HAYCHUI 3aBUCHUMOCTEH.
POM3BENEHUE U HA0OOPOT. TPUTOHOMETPUUECKUX (PYHKIHIA 110 | ¢(hOPMHPOBAHHOCTH
IpakTHyecKue 3aHATHS 4 OJIHOH U3 HHUX. MPEICTABICHUNA O
I.Hpeo6pagoBaHHe TPUTOHOMETPUIECKUX - I/IsyquI/Ie OCHOBHBIX (1)OpMy'J'I crnoco0ax OmUCaHus
BBIpaXKCHUI c HCITOJIb30BaHUEM 2 TPUTOHOMETPUH: HOPMYII SIBJICHUH PEaJbHOTO Tposepka
OCHOBHBIX TOXJIECTB u bopmyn CIIOKCHUS, YIBOCHMS, MHpa Ha
IPUBEICHHUS. peo6pa3oBaHUE CYMMBI MaTeMaTHIeCKOM oraerac
. MPaKTUYECKON
2.IlpeobpazoBanre TPUTOHOMETPUUECKHUX TPUTOHOMETPHYECKHUX (YHKLHIA B A3BIKE. 6
BBIP@&KEHHM C TIOMOIIBK) OCHOBHBIX 2 HPOU3BE/ICHNE 1 ITIPOU3BEIICHNUA B pabote
(hopMyT TPUTOHOMETPHH. CYMMYy 1 IIPUMCHCHUE IIPU
CamocrosiTe1bHast padoTta - BBIMUCIICHUN SHAYCHUS
oGydaommxcs TPUTOHOMETPUUECKOTO BBIPAKEHUS
Y YIIPOUIICHUS €TO0.
Tema 2.2. 4
Tpuronome | Coaep:kaHue yueOHOro MmarepuaJja.
Tpuueckue | Teopus - O3HaKOMJIEHUE C TTIOHATHEM -UCNO0JIb30BAHME [IpoBepka
¢yukuun u | TIpakTHYeCKHe 3aHSITHS 4 00paTHBIX TPUTOHOMETPHUECKUX TOTOBBIX OTYETOB IO
170.4 1. IIpeobOpazoBanue rpaduKkoB 5 GbyHKIUI. KOMITBFOTEPHBIX IIPAKTUYECKON
Fpa(l)l/l](l/l. TPUTOHOMETPUUECKUX (byHK]_H/H‘/’L - I/I3yquHe OHpeJIeJ'IeHI/Iﬁ nmporpamMmm 1Jisd pa60Te
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2. Beruncnenue oOpaTHBIX

apKcHHyca, apKKOCHHYCA,

IMOMCKa PCIICHUA

TPUTOHOMETPHUECKUX (PYHKIIHIA. 2 apKTaHI'€HCa, ApKKOTAaHTeHCca Yncia, | 3a1a4
CamocrosiTe/ibHAsA paGora (bopMyIMpOBaHUE UX -BJIaJIeHHe YMCHUEM
o0yuawumuxcst - XapaKTepU30BaTh
noBeJIcHUE (HYHKITHHA

Tema 2.3. 10

Tpuronome | Conep:xanue y4eOHOIro MmaTepuasa.

Tpuueckne | Teopus 2 - Pemenue o ¢popmynam u BJIa/IeHHE

ypaBHenus | 1.Ilpocreiimue TPUTOHOMETPUUYECKHUE 2 TPUTOHOMETPUYECKOMY KPYT'y CTaHIAPTHBIMU YcrHbiit

H ypaBHEHUS U UX PELICHUE. IPOCTEHIIINX TPUTOHOMETPHUECKUX | IPUEMaMH PELICHUs | Ompoc.
HEPaABCHCTB HpaKaneCKne 3aAHATUSA. 8 ypaBHeHHﬁ. TPUT'OHOMETPHUYCCKUX
a. 1 Pemienne IPOCTENIINX 9 - [IpumeHeHne 00IMUX METOI0B yYpaBHEHUU

TPUTOHOMETPUUECKUX ypaBHeHI/If/'I pEeIICHUA ypaBHeHI/Iﬁ ( IMPpUBCACHUC - HCITOJIB30BaHHE
2 Pemneuue TPUTOHOMETPUUECKUX K HHHCfIHOMy, KBaaApaTHOMY, MCTO T'OTOBBIX
YpaBHEHHHl  METOJOM  CBENEHHS K 2 pa3yIoKEHUsI HA MHOXKHUTEIH, KOMITbIOTEPHBIX
KBaJ[paTHOMY. 3aMCHbBI HepeMeHHOﬁO Inpu nporpamMmm, B TOM
3. PenicHue TPUTOHOMETPHYECKHX pelLIeHUH TPUIOHOMETPHUECKHX qyclie M IS TIOUCKA Iposepka
YpaBHEHUH METOAOM  pa3JIOKEHUsl Ha 2 YPaBHCHHH. IIyTH pCIICHUA 1 oraerano
MEOHTENMN. -VMeHMe 0TMEUaTh Ha Kpyre WILTIOCTPALUH TIPaKTIICCKON
4, Pemenue TPUTOHOMETPHUYECKUX PCIICHHUS IPOCTEHITNX peleHus ypaBHeHNH padore
YpaBHEHUH C HCHOJIb30BaHUEM (QOpMyI 2 TPUTOHOMETPUIECKHUX HEPABCHCTB.
TPUTOHOMETPHH.
CamocrosiTe/ibHAA paGora
00y4aIoIUXCs )

Paznean 3. Hauyana maTemMaTH4yeckoro aHajan3sa. 16

Tema3.1l 4

ITocaenosa | Copep:kanmue y4eOHOro MaTepuaJa.

TeJbHOCTH. | Teopus 2 -O3HaKOMJICHHE C MOHATHEM CdopMupoBaHHOCTH
1.Hucnosas MOCJIE10BATEIbHOCTD. YHUCJIOBOM MOCJIEI0BATEIbHOCTH, MpeICTaBICHH 00
CrocoObl  ee 3agaHusg M CBOWMCTBA. 9 croco0amu ee 3aaHus, OCHOBHBIX ITOHATHSIX VY CTHBIH
Boruucnenue YJICHOB YHCIIOBOM BBIYMCIICHUSIMU €€ YJICHOB. MaTeMaTU4eCKOoro onpoc
MOCJIeI0BATEILHOCTH. - O3HaKOMJICHUE C TIOHSITHEM aHanM3a
IpakTHyeckue 3aHITHSA 2 npezesia Mmocie10BaTeIbHOCTH.
[TonsiTne 0 npeaene 2 ITpoBepka
MOCJIe/I0BATEIbHOCTH. Boruucnenne OT4eTa Mo

20




npeacia nmocjica0BaTCIbHOCTU

MPaKTUYECKOU

CamocrosiTesbHast padora pabote
00y4aronuxcs i
Tema 3.2. 12
IpousBoan | Teopus 4
asi U ee 1.IIpousBoaHas u ee GU3NIECKUNA CMBICI. - O3HaKOMJIEHUE C ITOHATUEM CdopmupoBaHHOCTB | YCTHBIN
npuIoKeHu | [Ipon3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX 2 MIPOU3BOJHOM. IpeiCTaBICHU 00 onpoc
| GbyHKIHIH. - N3yuyenue u popmynupoBaHUe €€ | OCHOBHBIX OHATHSIX
2. IIpaBuna muddepeHpoBaHus 5 MEXaHUYECKOI0 U TEOMETPUUYECKOTO | MATEMaTHYECKOTO
CYMMBI, TPOU3BEJICHUS U YACTHOTO. CMBICJIA. aHanusa.
IlpaKkTHyecKue 3aHATH. 8 - CocTaBieHue ypaBHEHHUS - BJIaJIcHUe YMEHUeM
I.HaXOX(,I[eHI/Ie HpOHSBOﬂHOI;'I OT CYMMHI, 2 KacaTelbHOU B O6III€M BUJC. XapaKTCpPU30BaTh
IIPOU3BEACHHUS U YACTHOIO. - YcBoeHue IIpaBUI IIOBCACHUC (I)YHKI_II/Iﬁ
2 Pemmenue 3a7a4 Ha NPUMEHEHUE HHq)(bCpCHHHpOBaHHﬂ, TaOJIMIIEI - HCITOJIB30BAHHUE
¢usnyeckoro  m TeOMETPHIECKOTO 2 MIPOU3BOIHBIX AIIEMEHTAPHBIX MOJIyYEHHBIX 3HAHUI
CMbICJIa TPOU3BOTHOM. ynKumi. I ONIUCaHKMA 1 IIpoBepka
3.Haxoxnenue HanOOJIbIIIETO 51 - IIpoBesienne ¢ OMOMIBIO aHaJln3a peabHbIX OTYETOB IO
HAaUMEHBIIET0 3HAaYeHUs (QYHKUUU U 2 IPOM3BOJHON MCCIIC0BAHNUS 3aBUCHMOCTCH. [IPAKTUYECKOU
JIOKQJIbHBIX SKCTPEMYMOB. yrxupy, 3amaHHON GOPMYIIONL. pabore.
4 UccnenoBanue (yHKIUU C TOMOIIBIO
MPOU3BOJHOM M TOCTpOEHUE Tpaduka 2
GbyHKIIH.
CamocrosiTe/ibHAA pabora
00y4aIoIuUXCs )
Tema3.3. 11
IlepBooopa | Conep:xanue yueOHOTro MaTepuaJia.
3Has u | Teopus 4 O3HakoMJIEHUE C IOHATHEM copmupoBaHHOCTH
HHTErpaJ 1.IlepBooOpa3Hasi U HeOTpeIeTICHHBIHN WHTETpaJia ¥ IepBOOOpa3HOM. MpeACTaBICHUN 00
uHTterpain. @opMyIbsl U IpaBuia 2 N3yuenune npaBuia BEIYUCICHUS OCHOBHBIX MTOHSTHUSX
WHTETpUpoBanus. Metos epBOOOPa3HON U TEOPEMBI MaTeMaTU4eCKOTro .
HEIMOCPEICTBEHHOTr0 MHTETPUPOBAHUSL. Herotona-Jleitoauma. aHanIM3a u ux YeTHbli
2.0npeneneHHplii HUHTETPAII U €70 -Pemenne 3anad Ha CBA3b CBOMCTBAX. onpoc
ceorictBa. @opmyina HeroTtoHa — 2 MepBOOOpa3HOM U €€ TPOU3BOJHOM, | - BJIAJAEHHH
JletiOHuIA . BBIYMCIICHHE TIEPBOOOPA3HON JIJIst yMEHUEM
HpaRaneCKne 3aHATHUSA. 7 JaHHOU (IJYHKHHI/I- XapaKTCepru30BaTh
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1.MeTon MOACTAaHOBKH IS HaXOKICHUSA

- Pemenue 3aa4 Ha IpUMEHEHUE

noBesieHrue (QyHKITHIA.

HEONpPEIeIEHHOTO UHTErpaa. 2 WHTETpaa JJisi BEIYUCICHUS - HCTIOJIb30BaHHUE
2.MeTo/l MOJACTaHOBKH ISl HAaXOXKJICHUS 2 (bU3UYECKUX BEJIMYMH U TJIOMIAEH | MOJTYYECHHBIX 3HAHUH
OMPCACIICHHOI'O MHTCTpaJia. JUIsA OIIMCaHus U HpoBepKa
3.I'eoMeTpuuecKuii CMBICIT 2 a”HaJIn3a peabHbIX OTYETOB 10
ONPEJICIICHHOTO MHTErpaa. 3aBUCHUMOCTECH MPaKTUYECKON
4. Bepruncienue miIomaned INIOCKUX 1 pabore.
buryp.
CamocTrosiTeJbHast padora
o0yuyawumuxcst i
NuHauBuaya bHbIA NPOCKT 4
e Benukue MaTeMaTUKH IPEBHOCTH.
e [IpuMeHEHHE CJIOXXHBIX TMPOIEHTOB B
SKOHOMHUYECKUX pacuérax.
e [‘eomerpudeckue GOpMbI B UCKYCCTBE.
e Cpennue 3HAYCHUE U UX NMPUMEHEHHE
B CTaTUCTHKE.
e BekropHoe 3amaHWe TIPAMBIX H
IJIOCKOCTEN B IMTPOCTPAHCTBE.
e CiioxeHue rapMOHUYECKHUX
KoJieOaHu i
e @dpakxTajbl: KpacoTa MaTEeMaTUKH
e Uucmo "m" wm ero 3aragka. Bes
BCEJICHHAS B YHCIIC TT.
2-ii ceMecTp
Pasznen 4. | 'eomeTpus 84
Tema 4.1. | Conepxanue MaTepuaJa. 18
IIpsimbie | Teopus 10 -O3HaKOMJIEHHE C TIOHATUEM - BJIa/ICHHE
/| 1. AKCHOMBI ¥ CIEIACTBUS CTEPEOMETPHHU. MapajuieTbHOTO MTPOSKTUPOBAHKS U | OCHOBHBIMU
IUIOCKOC | B3auMHOe  pacronokeHue  OpsMbIX U 2 €ro CBOMCTBaMH. MTOHSATUSMH O
TH B TJIOCKOCTEH B TPOCTPAHCTBE. DopmyIHpPOBKA MPU3HAKOB IUIOCKUX U VY CTHBIH
npocrpa | 2.IlapannensHOCTh MPSMBIX, TPSIMOM U 9 B3aMMHOT0 PACTIONOXKEHHS MPSMBIX | IPOCTPAHCTBEHHBIX o1poc
HCTBeE IIJIOCKOCTH. 1 TUTOCKOCTEH. TEOMETPUUECKHUX
3.ITapannenbHOCTh MIOCKOCTEH. ) - Pacno3HaBanue Ha uepTexax u durypax, ux 3agaq u

[TapannenbHOE MPOEKTUPOBAHKE U €T0

MOJZCIIAX PA3JIMYHBIX CIIy4YacB

3a7a4 ¢
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CBOMCTBA.

4. 1lepnieHAUKYISIPHOCTD MPSMBIX,

B3aMMHOTO PACIIOJIOKEHHS PSMBIX
U IUIOCKOCTEH, apryMEHTHPOBAHUE

MPAKTUYECKUM
COJIepKaHUEM;

NEePIEeHIUKYISIPHOCTh MPSIMON U TJIOCKOCTH. 2 CBOHUX CYXICHUH. - BJIaJICHUE METOJaMHU
HaxnoHHas K MI0CKOCTH U €€ MPOEKI K. - @OopMyIMPOBAHUE ONPEACIICHUM, | JOKA3aTEIbCTB U
5.Teopema o Tpex neprneHanuKyspax. 2 IIPU3HAKOB U CBOMCTB AJITOPUTMOB
IIpakTHyeckue 3aHATHS. 8 apaieIbHbIX U pelIeHHS;
1.Pemenue 3a1ay Ha IPUMEHEHHUE aKCUOM U NEPIEHANKYIIPHBIX IIOCKOCTEMH, - YMEHHE Ux
CJIEACTBHI CTEPEOMETPUH, NAPALICIIBHOCTh 2 JBYTPAHHBIX U JMHEUHBIX YIJIOB. MMPUMCHATD,
IPSIMBIX U ILUIOCKOCTEMH. - HpI/IMeHeHI/Ie IIPU3HAKOB U - IOHUMaHUue
2. PemeHue 3ajad = HAa MCIOJb30BAHHE CBOWCTB PACIOJIOKEHUS MPSIMBIX U | BO3MOKHOCTH
NpU3HAKA TEPIEHIUKYIAPHOCTH TPAMOH M 2 IJIOCKOCTEH NP PelleHNH 3a/1a4. aKCHOMATHUYECKOTO Iposepka
IOCKOCTH. - Pelenue 3a1a4 Ha BEIYUCIEHUE HOCTPOEHUS OTHCTOB 10
3 PelicHne  3a1ad  Ha  MCIIONB30BAHHC r€OMETPMUECKHX BEIHYHUH. - MaTeMaTHYECKHUX TIPaKTIICCKON
TEOPEMBI O TPEX NEPIEHIUKYIISpax. 2 DopmypoBaHKE U TEOpHH. pabore
4 Pemenne 3agad  Ha  HCIOJIB30BaHUE AOKA3aTEILCTBO OCHOBHBIX TCOPEM
IpU3HaKa HEPIEHANKYISIPHOCTH 2 0 PaccTOAHUAX (TeopeM
IOCKOCTEIA. CYLIECTBOBAHMSI, CBOICTBA)
CamocrosiTesbHAast padora ) - llpumenenne Gopmy: 1 Teopem
o6yuaromerocs TUTAHUMETPUH JIJIS pelIeHHs 3a/1a4.
1.M3rotoBnenue Mozeneil K yKa3aHHBIM -lIpnmMenenne Teopuu A1 ITposepka
3a7a4aM Mo JaHHOH TeMe. O6OCH0BaHP£’[ HOCTpOCHUHN 1 TaOMIHI U
BBIYHCIICHHM. MOZEIIei.
2 ApryMeHTHpPOBaHHE CBOUX
CYXKJICHUH O B3aUMHBIX
PaCToONIO0KEHUU MPOCTPAHCTBEHHBIX
¢buryp.
Tema 4.2. 16
I'eomerp | Coaep:kanue y4eGHOro MaTepuaJa.
nyeckue | Teopmus. 10 Onucanue U XxapakTepUCTHKA BJIaJieHHEe
TeJa. 1.ITpuzma u ee snementsl. [lapannenenumnen Pa3IWYHBIX BUIOB OCHOBHBIMHU
U €r0 CBOMCTBA. MHOTOTPaHHUKOB, MIEPEUYHUCTICHUE UX | TOHSATHIMH O
2.Ilupamuma u ee odmemeHThl. CBOMCTBa DJIEMEHTOB U CBOMCTB. IJIOCKHUX U v .
CeYeHUi MUPAMH/IBI, napayiebHbIX -M300pakeHre MHOTOTPAHHUKOB U | IPOCTPAHCTBEHHBIX OCI;FHHH
OCHOBAHHIO. BBITTOJTHEHUE ITOCTPOSHHS Ha TEOMETPHUSCKUAX poc
3llmmnap u ero oneMeHthl. CedeHus M300pKEHUAX U MOJIETIAX ¢urypax, nx

HUIMHAPA MIOCKOCTBIO.

MHOT'OI'paHHUKOB.
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4 Konyc u ero snemeHThl. CedeHus: KOHyca
IJIOCKOCTBIO.

5.IIlap m ero nsnementsl. CeueHus miapa
IJIOCKOCTBIO

-ITocTpoeHue mpocTeNIINX CEeYEHUI
Ky0a, IPU3MBI, THPAMHUIBI.

- [Ipumenenue GhakToB U CBEICHUM
13 MIAaHUMETPUH.

copMHUPOBAHHOCTH
YMEHHUsI paclio3HaBaTh
r€OMETPUYECKUE

IIpakTH4ecKHe 3aHATHSA. 6 - XapakTepucTUKa CUMMETPUHU Tell | GUTyphl HA YepTexKax,
1.Pemenue 3amay Ha pacder D>JICMCHTOB 2 BpaliCcHusi © MHOIOI'PaHHHUKOB. MOJCIIFIX U B
IIPU3MbI U IUPaMUJBbI. - Ucnonb3oBanue l'IpI/IO6peTeHHBIX PpE€aJILHOM MHUPE; HpOBepKa
2.Pemienrie 3amay Ha pacyeT 3IIEMEHTOB 2 3HAaHUHM Ui UCCIIEIOBAHUS U - IPUMECHCHHUE OTYETOB IO
WINHJIPA U KOHYCa. MOZCIINPOBAHUSA HECIIOXKHBIX 3a7a4. HN3YUCHHBIX CBOMCTB HpaKTH‘ICCKOﬁ
3 Pemenue 3amay Ha pacyeT 3JIEMEHTOB 2 -M300paxeHie OCHOBHBIX FCOMETPUICCKUX pabote
KPYTJIBIX Tel MHOT'OTPaHHUKOB U BBIIIOJIHEHUE buryp u popmyin aus
CaMOCTOSATEILHAS padora PUCYHKOB I10 YCIOBUSIM 33a/a4. peuieHus
oGyuaronierocs 2 - 300pasxeHne OCHOBHBIX KPYIJIBIX | T€OMETPUUYECKUX
TIpaBuiIbHbIE MHOTOIPaHHAKH _ 2 TE€J U BBIIIOJHEHUE PUCYHKA 110 3a/1a4 ¥ 33734 C
M3rOTOBJICHHE UX MOJIE/ICH. YCIIOBUIO 33J1a4H. IIPAKTUYECKUM ITpoepka
COACPKAaHUEM Moaenen
Tema 4.3. 18
HN3mepen | Conepxxanue y4eOHOro MaTepuaJa.
usl B Teopus. 8 -O3HaKOMJIEHHE C TOHATUSAMU - BJIaJICHUE
reomerp | 1.06beM u ero usmepenue. MHrerpanbHas 2 IUIOIIAN U 00beMa, aKCHOMaMHU U OCHOBHBIMH
HH dbopmyna oobema CBOMCTBaMH. MOHITUSIMU O
2.®opmyel 00beMa Ky0a, MPSIMOYTOJILHOTO 5 -Pemenue 3anay Ha BeIYUCIIEHNE IJIOCKMX U
napajuiejicnunena, Ipru3Mbl, MUIHMHIPA. omaiei miockux Guryp ¢ NPOCTPaHCTBCHHBIX YcerHbIi
3.dopmyitbt IUIOLA N HOBEPXHOCTEM 5 IIPUMEHEHHUEM COOTBETCTBYIOLIUX F€OMETPUYECKUX ompoc
IWIMHJIPA U KOHYCA. (dbopMyI U GHaKkTOB U3 IUTAHUMETPUH. | GUTYpax, UX
4.@opmynsl o0beMa IMapa M ILIOIIAAH ) -M3ydyenue Teopem 0 BBIYUCICHUU OCHOBHBIX CBOMCTBAX;
chepbL. 00BEMOB MTPOCTPAHCTBEHHBIX TEJl, -
HpaKTI/IquKI/Ie 3AHATUSL 8 PpCeHICHUC 3a/1a49 HA TIPUMCHCHUC cq)OpMI/IPOBaHHOCTL
Ky0a, MpPSAMOYTOJIBHOTO Mapayliesenuea, 2 -Mzyuenne popmya mis TCOMCTPUICCKHUC ITposepxka
IPU3MBI BBIYMCIICHHS TUIONIA/IeN ¢burypsl Ha yepTexax, OTUETA IIO
2. Pemrenue 3ama4 Ha BBIYKCICHHE O00BEMa 9 [IOBEPXHOCTEN MHOTOTPAHHUKOB U | MOJCIIAX U B MPAKTHYECKON
LWIMHpA, KOHYCA. TEJ BPAILLCHHUS. peanbHOM MHpE; paGore.
3.Penienne 3a/1a4 HA BBIYMCIICHUE TUIONIAIN 2 ~O3HaKOMIIEHHE C METOIOM - IpUMEHEHNE
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MOBEPXHOCTEHN IIMIIMHIPA U KOHYCA.

BBIYHCIICHUSA I1JIOIIaan

W3YyYEHHBIX CBOMCTB

4 HaxoxneHne OOBEMOB M IUIOIIAACH 9 MTOBEPXHOCTHU CEpHI. reOMETPHUYECKUX
IreOMETPUYECKUX Tell. Pemienue 3a1a4 Ha BBIYHUCIICHUE buryp u hopmyn st
CamocrosiTeIbHAsA pabora 2 IJIOMIA/ICH OBEPXHOCTH pelLIeHus
o0y4amierocsi. IIPOCTPAHCTBEHHBIX TEIl. reOMETPUUYECKUX
[TpaBunbHBIE U MOJTYTIPABHIILHBIC 3ajaq u safad ¢ IIposepka
MHOTI'OI'PaHHHMKH — ITOATOTOBUTH COOOLIEHNE 2 MPAKTUYCCKUM -
COJIepy)KaHuEM

Tema 4.4 24

Koopaun | Conep:kanue yueOHOro MaTepuaJa.

aThbl U Teopus. 12

BeKTOpbI | 1. Bektopel Ha 1uiockocTH. Moaynb - O3HaKOMJIEHHUE C TTIOHATUEM c()opMHPOBAHHOCTH
BekTopa. PaBeHcTBO BekTOpoB. JleiicTBus ¢ 5 BEKTOpa. - MI3yueHue 1ekapToBoi IpeJCTaBICHUN O
BEKTOpAaMH B TE€OMETPHUYECKOW  (opme. CHCTEMBI KOOPJIMHAT B MaTeMaTHYECKUX
PaznoxeHue BeKTopa 110 HalpaBJISHUSM. IIPOCTPAHCTBE, IOCTPOCHUE 110 MOHATHUAX KaK
2. IlpsiMoyroJibHasi CUCTEMa KOOPJHMHAT Ha 3aJlaHHBIM KOOpJIMHATaM TOYEK U BOKHEUIIINX
IUIOCKOCTH. Pa3noxenue BekTopa o 0asucy. IUIOCKOCTEH. MaTEeMaTHYECKHUX
dopMmyna  pacCTOSHHA  MEXKIYy  JIBYMs 2 -Haxoxxnenue ypaBHEeHUN MOJCIIAX,
Toukamu. JlelicTBus Hax BeKTOpaMH B OKPYKHOCTH, c(epbl, IIIOCKOCTH. MTO3BOJISIFOIINX VY CTHBIH
KOOpJAWHATHOH (hopme. - Berunciienue paccTosiHU MEXIy | OMUCHIBATH U U3y4aTh onpoc
3. IlpsmoyronpHas cucTeMa KOOpJIWHAT B TOYKaMH. Pa3HbBIC IIPOLCCCHI U
npocTpaHcTBe. JeHcTBUs HaJ BEKTOpaMH B 2 -M3yuenue CBOMCTB BEKTOPHBIX ABJICHMS,
KOOpJAWHATHOH (opme BEJIMYMH, IPABUJ Pa3I0KEHUS - YMeHHe IIPOBOJIUTh
4, CKaJBIpHoe MIPOU3BEACHUE BCEKTOPOB. 2 BCKTOPOB B TPEXMCPHOM J0Ka3aTCIbHBIC
Yo MeXTy BEKTOpaMH MIPOCTPAHCTBE, MPABUJI HAXOXKIACHUS | PACCYXKIECHUS B X0J1€
5. YpaBHeHus MIPSIMOU. Bzaumnuoe 2 KOOpAMHAT BEKTOpa B 5 pemeHus 3a1a4;
pacrosoXXeHue MpsIMBIX Ha IIIOCKOCTH. MPOCTPAHCTBE, MIPAaBUII JEUCTBUI - BJIaIcHue
6. YpaBHeHue cdepsl U MI0CKOCTH 2 CBCKTOpaMH, 3aJaHHBIMU METOlaMH1
IpakTHYeCKHe 3aHATHSL. 10 -IIpumMeHeHue Teopuu MpH PELICHUH | alTOPUTMOB PELICHUS
1. JIelicTBUS C BEKTOpAMHU 2 3aJ1a4 Ha JeMCTBHE C BEKTOPAMHU. -
2.Penienne  3amad4  Ha  HAXOXKIECHHE ) - sydenne ckanspHoro posepia
CKaJIIPHOTO MPOM3BEIEHNS BEKTOPOB HPOU3BCNICHUS BEKTOPOB, 5 OTHETOB IO |
3.Pemienrie  3amau = HAa  COCTABJICHHE ) BCKTOPHOT'O ypaBHCHUA MPAMON 1 P aKqueCKOH
YpaBHEHUU MPSMBIX. TIOCKOCTH. paborte.
4.0npeneneHre  B3aMMHOTO PACHOJIOXKEHHUS 2 - Lpamenenue Teopuu npH
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IIPSAMBIX. HaXO}KI[CHI/Ie TOYKH IIEPECCUCHUA

pELICHNH 3a/1a4 Ha JICUCTBUE C

IPSIMBIX. BEKTOpPaMH, KOOPJAUHATHBIN METOJ,
5.Pemenne  3amay Ha  cocTaBIeHHE 2 IIPUMEHEHHUE BEKTOPOB VIS
ypaBHEHHSI c(epbl U TUIOCKOCTH BBIYHCJICHUS BEJINYUH YIJIOB U
CamocrosiTeibHAs pabdora 2 PacCTOSHHM.
00y4yarIerocs.
1.BekTopHoe 3aJ1aHue MPSAMBIX u 2 Iposepka
IUIOCKOCTEN B MPOCTPAHCTBE —IIOATOTOBUTH -
coo0I1eHue. coodmeHnuH
Pa3nea 5. | KomOunaropuka, 3jieMeHTbI TEOPUH 16
BEPOSITHOCTH M MATEMaTHYECKOM
CTATUCTHKH.
Tema S5.1. 8
KomOun | Conepxxanue y4eOHOro MarepuaJa.
aropuka. | Teopus. 4 - U3yuyenue npaBun - copMHPOBAHHOCTH
1.0OcHoBHBIE  TOHATHS  KOMOMHATOPHKH. KOMOWHATOPHMKH U -TIPUMEHEHUE MX | TPEACTABICHUI O
@opMynsl I IIOACYETAa IEPECTAHOBOK, 2 MIPH PEeIICHUH KOMOMHATOPHBIX Hpomeccax u ABJICHUAX,
pasMelleHuii 1 codeTaHuii 3amau. uMeromux - VY CTHBIH
2.0opmyna Ounoma Hprotona. CBoiicTBa - Pemenne koMOMHATOPHBIX 3a/1a4 zzgggggcmbm onpoc
OMHOMMHAIBbHBIX K03 UIIMEHTOB. 2 METOJIOM Tepebopa 1 IO NpaBHILy CTamcm:{ecmx
Tpeyronbauk Ilackans. YMHOKCHHA. 3aKOHOMEPHOCTSIX B
IIpakTHYecKkHe 3aHATHA. 2 - O3HaKOMJIEHUE C MTOHATUSAMUI PEATBHOM MHDE; ITpoBepka
1.Pemenue 3amad 1mo KOM6I/IHaTOpI/IKC. 2 K0M6I/IH3TOPI/IKI/I " q)OpMyHaMI/I JUIA - ¢(hOpMHPOBAHHOCTH OT4YCTOB II0 .
HX BbIYHCJICHUA. YMEHUN HAaXOOUTh U [PaKTUIECKON
- OOBsICHEHHE PUMEHECHHS OIICHUBATH BEPOSITHOCTh pabote
CamocrosiTesibHasi padoTa 00y4alOUIuXcs. 2 (opMyI 171 BHIYMCIIEHUS HACTYIUIEHHS] COOBITHIA
1.Mctopusi pa3BuTUs KOMOWHATOPUKU U €€ 2 Ppa3MeIeHHIA, TIepecTaHOBOK, B TIPOCTEHIITNX
poJib B PA3NUYHBIX cepax ueroBEUecKOM COYETAHMI MPH PEIICHHH 3a/1a4. HPAKTHYECKUX
YKU3HU - IOATOTOBUTH COOOIIIEHUE. - O3gakoMiIeHue ¢ OMHOMOM CUTyalluAX U OCHOBHBIC
HproTOHA M TPEYrOIBbHUKOM XapaKTCpHCTHKH [IpoBepka
Iackars. CIIYyYauHBIX BCJIMYUH COO6U.I€HI/II71
- Pemienune npakTuyeckux 3aaad ¢
WCIIOIb30BAHUEM IOHATHU U
(hopMys1 KOMOMHATOPHKH.
Tema 5.2. 8
JuemeHT | Copepaanue y4eOHOIro MaTepuaJia.
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bl Teopus. 2 -M3ydenne knaccuueckoro -

TEeopuM 1.0OcHOBHbIE TIOHATHUSI TEOPUH BEPOSITHOCTH. OIIpelIeJIEHUs] BEPOATHOCTH , copMHUPOBAHHOCTH | YCTHBIH ONIPOC

BeposATH | CoOwiTHE, BUIBI CcOOBITHH. BeposTHOCTH 2 CBOMCTB BEPOSITHOCTH, TEOPEMBI O MpEeCTaBICHUN O

ocTed M | coObITHUs CyMME€ BEPOSITHOCTHU. MPOLIECCAX U

matemar | 2.Cilio)keHHE M  yMHOXEHHE COOBITHH. - PaccmoTpenue npumepoB Ha SIBJICHUSIX, UMEIOIINI

HYeCKON | BeposSTHOCTP CyMMBI H  [POU3BEICHHUS 2 BBIYUCIIEHUE BEPOSATHOCTH. BEPOATHOCTHBIN

CTATHCTH | COOBITHI Pewrenue 3amau Ha BbIUKCIIEHUE XapakTep,

KN. HpaKanec](p[e 3AHATUSA. 2 BCPOATHOCTU CcOOBITHS. CTaTUCTHUUYCCKHUX
1.Pemienue 3aJa4 Ha IMOACYET BEPOSATHOCTH 2 -O3HaKOMIJIEHHE C MMPEACTABIICHUEM 3aKOHOMECPHOCTSIX B Hpo];ep}(a
COOBITHS. YUCJIOBBIX JAHHBIX U UX peanbHOM MUPE OTYETOB T10

XapaKTEePUCTUKAMMU. PaKTHYECKON
-Penienue npakTuyeckux 3aaad Ha pabote

CamocrosiTesibHasi padoTa CTY/IEHTOB. 8 06pabOTKY UMCIIOBBIX JAHHBIX,
l.IlonsiTHE O  HE3aBUCHMBIX COOBITHSIX — 2 BBIYHCIIEHHE UX XapPAKTEPHCTHK. I[TpoBepka
MOJITOTOBUTH COOOIICHHE. COOOIIEHNUH.

Teoperuueckue 3aHATHS 82

IIpakTHYecKue 3aHATHSA, CEMHUHAPBI 97

CamocTtosiTeqibHasi pa00Ta, BKJIOYAasA HHANBUAYATbHBIN 4

MPOEKT

I[Ipome:xyTounasi arrecTauus B popme s3K3amMeHa 14

Koncyabranun 6

MakcumanbHas ydeOHas HArpy3Ka 203
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Y4eOHO-MeTOAMYECKOE M MATEPHAJIbHO-TEXHHYECKOe oleclevyeHre NMPOrpaMMbl y4eOHOIo
npeaMeTa «MaTeMaTHKA))

OcBoenue mporpammbl o0Imero ydeOHoro mnpeaMera «MareMmaTuka» MpenroyiaraeT Hajlu4yue B
npodeccnoHabHOM 00pa30BaTENFHON OPTraHU3AlNH, PEATU3YIONIEH 00pa30oBaTENbHYIO MPOrPaMMy
cpennero obmiero oo6pazoanusi B mnpeaenax ocBoeHus IIIICC3 CIIO na 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusl, yaeOHOT0 KaOMHETa MATEeMATHUKH.

Kabuner maremaTnueckux gucuuiuinld Nel7

- pabodee MeCTO MPETnoaBaTelIs;

- paboune MecTa 00yJaroIuXCs;

- CTEH/IbI;

- MaTeMaTu4eckue GopmyIbl;

- FeOMETpUIECKUe (PUTYPHI;

- TUHENKa-TPeyroJIbHUK;

- MaKeThl TEOMETPUYECKUX TEJl;

- MJIAKaTHI;

- TPAHCIIOPTHD;

- LIUPKYJIb;

MoOunbpHbIi TpoeKUnOHHbIM KomIuiekT: HoyrOyk Samsung ND-RC710 MynpTumeauiHbiin
npoektop RoverLight DVS 850

DKpaH NepeHOCHOU

Omneparmonnas cuctema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

B mnpomecce ocBoeHuss mporpaMMbl o0miero y4deOHoro mnpeaMera «Marematuka» CTYJIEHTHI
JIOJDKHBI TIOJIYYUTh BO3MOKHOCTH JIOCTYIAa K 3JIGKTPOHHBIM YYeOHBIM MaTepHuajaM IO MaTeMaTHKe,
MMEIOIIMMCST B CBOOOJTHOM JOCTyIe B ceTd MHTEepHeT (3NEKTPOHHBIM KHHTaM, MPaKTHKyMaM, TECTaM,
matepuanam EI'D u ap.).

Jist STOW 1eNnM HMCIOJB3YeTCs KOMIBIOTEPHBIH Kace ¢ JIMIEH3WOHHBIM POrPaMMHBIM
obecriedeHneM U MyJIbTUMEIUIHBIM rTpoekTopoM NelO

- TEXHUYECKHE CPEJICTBA O0yUEHUSI:

Cucremusrii 610k (10 mr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwurop (10 mrt.): LG Flatron W1943C

Cucremnsiii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW

MownuTtop: LG Flatron W1943C

[TpunTep Samsung ML-1640

Ckanep HP Scanjet G2410

Ayano KOJIOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yueOHas Bepcus

1C: byxranrtepus 8.1 yueOHas Bepcus



1C: Byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack, LibreOffice,
Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint.NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomemenue UIsi CaMOCTOSTENILHON PaboThl (OMOIMOTEKA, YUTANBHBIN 3a]l C BBIXOJIOM B CETh
Hutepuer)

- TEXHUYECKHE CPEJICTBA OOyUCHUSI:

Cucremnsiii 610k(6mT.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

MonuTop(6 mt.): BENQ E910

Cucremusrii 6510k: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

MonuTtop: Acer V226HQL

M®V: Canon IR 2520

Cucremnsiii 61ok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb, DVD/RW

MownwuTtop: Acer V2003W

Ckanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 nroiima

Ayano KOJIOHKH

Onepanuonnas cucrema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.

JIUTEPATYPA
OcHoBHas JInTepaTypa

1. boromonoB H.B. Marematuka: yueonuk juist CIIO -5-e uzn., nepepa6. u gon. —M: KOpaiit,2019.-
401c. —ISBN 978-5-534-07878-7. —Texct: anexrponnsrii //bC IOpaii (caiir). —
URL:https://biblio-online.ru/bcode/433286.

2. Bboromosos, H. B. Marematuka. 3agaun ¢ pererusiMu B 2 4. YacTs 1 : yueOHOE mocodue jis
cpeanero npodeccuoHanbHoro oopazosanus / H. B. boromonos. — 2-e uzs., uctp. u gon. — M :
IOpaiir, 2022. - 439 c. Pexxum nocryna: https://urait.ru/bcode/490794

3. boromonos H.B. I'eomerpus: yue6. mocodue ans CI1O. —M:FOpaiit,2019.-108c. —ISBN 978-5-534-
09528-9. —Tekcrt: anukrponnsiii // DBC Opaiit (caiit). ~URL:https://biblio-online.ru/bcode/428060

4. Mopaxosuu A.I'. MaremaTuka: anredpa 1 Hadyajia MaTeMaTHYeCKOro aHanuza, reomerpus. 10-11
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[MonHOTEKCTOBBIC TOKYMEHTHI http://www.bgsha.com

NC «EmuHoe 0KHO JiocTyma kK 00pa3oBaresibHbIM pecypcam» DeepasbHOro areHTCTBa Mo
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DNeKTpOHHO-0MOIMOTeuHas crucTeMa u3iatenbcrBa «Jlanby http://e.lanbook.com/
baza mannbix «Aii ITu Op Memuay http://www.iprbookshop.ru/
DnektpoHHO-0uOMHoTeuHas cuctema «MHO®OPMUO» www.informio.ru
DnekTpoHHO-0nOIMoTeuHas cucrtema «AgriLiby http://ebs.rgazu.ru/

OnekTpoHHO-01OIMoTeyHast cucteMa "HarponansHelii udposoit pecype "PYKOHT"
http://rucont.ru/
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Hcnonb30BaHue aKTUBHBIX W WHTEPAKTHUBHBIX (POpM MpoBeneHus 3aHsATHH. B menmsx peannzanmu
KOMIIETEHTHOCTHOTO TOAXOAa, Ui (OpMUpOBaHUS M Pa3BUTHSL OOMIMX M  HpohecCHOHATBHBIX
KOMITIETEHLIMH 00yJaroyxcs, B MPOLEecce U3y4eHHs JUCIMIUIMHBI HCIIOJIB3YIOTCS CIIEAYIOIINE aKTUBHBIE U
MHTEPAKTUBHBIE ()OPMBI MPOBEIECHUS 3aHATHUI: pa300p KOHKPETHBIX CHUTYallWil, TPYIIOBbIE JNUCKYCCHH,
TBOpYECKHE 3a/1aHus, JeKUUsa-0ecena, JeKIUs — Mpe3eHTalus, npodieMHas JIEKLUs, MeTo]] paboThl B
MaJIbIX IpynIax, METOJ IIPOEKTOB.
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KoHTpoJb 1 oneHKa pe3yJIbTaTOB 0CBOCHHSI y4eOHOI0 peaAMeTa

KOHTpOJIB U OLCHKaA PE3YyJIbTATOB OCBOCHHUA MNPCAMCTAa OCYHICCTBIACTCA NIPCHOAaBaTCICM B
mponecce MpoOBCACHUA YCTHOI'O M IIHMCBMEHHOI'O OIIpoCa, TECTUPOBAHHA, a TaKXKC BBIIIOJIHCHUA
06yT-IaIOIJ_II/IMI/IC$I WHAUBUIYAJIbHBIX 3aI[aHPII>'I, IIPOCKTOB, I/ICCJIGIIOBaHPIfI.

Pe3ysabTarsl 00yyeHus
(mpeaMeTHBbIE Pe3yJIbTAThI)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEHKH
pe3yabTaToB 00y4eHHsl

B pe3yabTare ocBOeHUS JUCHUILINHBI
00yuyarouuiics 10J17KeH
NPOAeMOHCTPUPOBATH NpeIMeTHbIE
pe3yJabTaThl 0CBOEHHUS Y4eOHOM
JUCIUILINHBI "MartemaTuka'':
c(hOpPMHUPOBAHHOCTH MPEACTABIICHUIN O MECTE
MAaTeMaTUKU B COBPEMEHHON HayYHOI
KapTUHE MHUPA; TIOHUMAHUE POJIU
Matematuku B GOpMUPOBAHUHU KPYro3opa u
(YHKITMOHATTLHOW TPaMOTHOCTH YeJIOBEKa
JUIS pelIeHus] MPAKTHUECKUX 3a7ay;

OrnepaTuBHBIN KOHTPOJIb B (hopme:

- IPOBEPKH U OIICHKH MMPAKTUIECKUX PadoT;
- BBIIIOJIHEHUE JIOKJIA/I0B;

- IpOBEpKa U OLleHKa peeparos;

- IPOBEPKA U OLIEHKA MpPEe3eHTaIuil;

- 3aIllUTa [IPOEKTOB;

- TECTOBBIN KOHTPOJIb.

BJIICHAE OCHOBOIIOJIATral0IUMU
MaTEMaTUYECKUMH IOHATUAMHU, TEOPUAMU,
3aKOHaMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
I10JIb30BAHUE MAaTEMATUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOM;

OnepaTHBHBII KOHTPOJIb B opMe:

- IPOBEPKH U OLIEHKU MPAKTUUECKUX padoT;

- UHAUMBHUIYaJbHbIA YCTHBIA OIIPOC;

- (hpOHTANIBHBIN YCTHBIN OIIPOC;

- TECTOBBIN KOHTPOJIb;

- BBIIIOJIHEHUE JIOKJIA/I0B;

- Ha0JII0/IeHNE 32 HAaBbIKaMH pa0OThI B INI00AJIBHBIX,
KOPIIOPATUBHBIX U JIOKAJIbHBIX HH(OPMAIIMOHHBIX
CeTsX;

- IPOBEPKA U OLIeHKa pedepaToB.

BJIaJICHUE OCHOBHBIMH METOJJaMU HAYYHOT'O
MMO3HAHMSI, UCTIOJIb3YEMBIMU B MAaTEMATHUKE:
HaOII0JICHUEM, OTIICAHUEM, U3MEPEHUEM,
SKCIIEPUMEHTOM; yMeHUEe 00pabaThIBaTh,
OOBSACHSTH Pe3yJabTaThl MPOBEIEHHBIX
OIIBITOB U AEJaTh BEIBOJBI, TOTOBHOCTh U
CIIOCOOHOCTH IPUMEHSTH METO/IbI TTO3HAHUS
MIPH PEIICHUY MPAKTHYECKUX 3a7ay;

OnepaTHBHBII KOHTPOJIb B OpMe:

- IPOBEPKH U OLIEHKHU MPAKTHUUECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3aII1Ta IPOEKTOB.

c(OpMUPOBAHHOCTh YMEHUS AaBaTh
KOJIMYECTBEHHBIE OLIEHKU U IIPOU3BOJUTH
pacueTsl 110 MaTeMaTu4eckuM GpopMysiaM 1
YPaBHEHUSIM;

OnepaTuBHBIN KOHTPOJIb B opMe:

- IPOBEPKH U OLIEHKU MPAKTUUECKUX padoT;
- BBIIIOJIHEHUE JIOKJIa/10B;

- IPOBEpPKa U OlLleHKa pedepaToB

- 3aIUTa IPOEKTOB;

- TECTOBBIN KOHTPOJIb;

BJIQJICHUE TIPaBUJIaMU TEXHUKHU
0€30MMacCHOCTH MPH UCTIOIb30BAHUH
HarISHBIX ITOCOOWIA;

OnepaTuBHBIN KOHTPOJIb B hopMe:

- IPOBEPKH U OLIEHKU MPAKTHUUECKUX padoT;
- IPOBEPKA KPOCCBOPJIOB;

- (hpOHTANBHBIN YCTHBIN OIPOC;

- MPOBEPKa U OIleHKA pedepaTosB.
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Maluu, nonyqaeMoﬁ M3 PAa3HbIX
NCTOYHHKOB.

c(hOpMUPOBAHHOCTH COOCTBEHHOM TO3UITUN
10 OTHOIIEHHUIO K MaTeMaTH4eCKoi uH}op-

OrnepaTuBHBIN KOHTPOJIb B (hopme:

- IPOBEPKH U OLIEHKHU MPAKTHUECKUX padoT;
- TECTOBBIN KOHTPOJIb;

- 3alllUTa IPOEKTOB;

- BBINIOJIHEHUE UHIMBUTyaJIbHBIX 3aJJaHU C
npumenenueM Internet

[TpomexyTounas arrectanus B pOpMe IK3aMeHa 10 3aBEPIICHUI0 Kypca y4eOHOTo mpeaMeTa

(DOPMBI N METOAbI KOHTPOJIA U OUCHKH PE3YIbTaTOB 06yquH>1 JOOJIKHBI ITO3BOJIATE IPOBEPATH

y

00y4aroImuxcs He TOJIBKO C(POPMUPOBAHHOCTH NMPEIMETHBIX PE3YJIbTATOB, HO U PA3BUTHE TUYHOCTHBIX U
METaINpeIMEeTHBIX PE3YJIbTaTOB 00yUEHHUS.

Pe3yabTarsl (IMYHOCTHBIE U
MeTanpeaMeTHbIe)

OcHOBHBIE TOKA3aTeJIH
OIIEHKH pe3yJibTaTa

@®opMbI U METOAbI
KOHTPOJISA M OIIeHKH

JIMYHOCTHBIE pe3yJibTaThbl

TOPAOCTH U YBAXKEHUSI K UICTOPUU U
JOCTUKEHUSIM OTE€4ECTBEHHOMN
MaTeMaTUYECKOI HAYKH;
MaTeMaTUYeCKU IPaMOTHOE
noBesieHre B IpoecCHOHaIbHON
JeSITETBHOCTH U B OBITY MPH
oOpallleHuu ¢ MaTepraiaMu 1
poLeccamy;

- IPOSIBJICHHE
I'PaKJaHCTBEHHOCTH,
aTPUOTU3MA;

- 3HaHHUE HCTOPHUU CBOEH
CTpaHblI;

- IEMOHCTpanus
MIOBEICHHUS, JOCTOMHOIO
rpaxxaainHa PO

Wuteprperanus pe3yabTaToB
HaOJI0IeHNH 3a
JEATELHOCTHIO
oOyuarolerocs B mporecce
OCBOEHHsI 00pa3oBaTeNbHON
POTPaMMBI

- IPOBEPKH U OLICHKH
IPAKTHYECKUX padoT;

- TECTOBBI KOHTPOJIB;

- 3aIUTa IPOCKTOB;

- BBIITOJTHEHUE
WH/IMBUIYAJIbHBIX 33/I1aHUH C
npuMeHeHueM Internet

TOTOBHOCTB K TTPOIOJDKEHHIO
00pa30BaHUs U MOBBIIICHUS
KBaJIM(UKalUK B N30paHHON
npodecCHOHATBHOM 1eATENbHOCTH U
00BEKTUBHOE OCO3HAHUE POJIH
MaTeMaTHYeCKUX KOMIIETEHIINH B
ITOM;

- IPOSIBJICHUE aKTUBHOMN
JKM3HCHHOM MO3UIUH;

- POSIBJICHUE YBAXKEHUS
K HallMOHAJILHBIM U
KYJIbTYPHBIM TPAJAUIIHSIM
HaponoB PD;

- YBOKEHUE
0011IeUeIOBEUeCKUX U
JEMOKPATHYECKUX
LICHHOCTEH

- IEMOHCTpalus
TOTOBHOCTH K
HCIIOJIHEHUIO BOMHCKOTO
Jlolra

WHTtepnperanus pe3yabpTaToB
HaOIIOIeHUI 32
JeSITEIbHOCTBIO
o0yyaroIerocs B rnporecce
OCBOCHHS 00pa30BaTEIbHON
IIPOrPaMMBI.

- IPOBEPKH U OLIEHKH
NpakTUYECKUX padoT;

- IPOBEpPKa KPOCCBOP/IOB;

- (hpOHTANIBHBIN YCTHBIN
OIpoC;

- IPOBEPKA U OLICHKA
pedepatos.
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YMEHHUE UCIOJIb30BaTh JOCTHKEHUS - IEMOHCTpaLus WuTepnperanus pe3ynbTaToB
COBPEMEHHOM MaTeMaTH4ECKON HayKu | C(OPMHUPOBAHHOCTU Hab0ACHNH 32
U MaTeMaTUYEeCKUX TEXHOJIOTUHN s MHUPOBO33pEHUS, NEeSITeIbHOCTbBIO
HOBBIIIEHUS] COOCTBEHHOTO OTBEYAIOLIETO o0y4aroIerocst B mporecce
UHTEJUIEKTYaJIbHOTO Pa3BUTHS B COBPEMEHHBIM pealusM; | OCBOEHHs 00pa3oBaTeIbHOMN
BBIOpaHHOW PO ecCHOHATBHON - IPOSIBJICHUE IIPOrpaMMbl
NeSITeIbHOCTH; OO0I1IECTBEHHOTO - HaOJII0ZICHNE 32 HaBBIKAMU
CO3HaHMS; paboThI B r1100ANBHBIX,
- BOCIIUTAaHHOCTb U KOPIIOPaTUBHBIX U
TaKTUYHOCTb; JOKaJIbHBIX
- IeMOHCTpalus UH(QOPMALMOHHBIX CETSX;
TOTOBHOCTH K
CaMOCTOSITEJIbHOH,
TBOPYECKOMN
JeSITeIbHOCTH
MeTanpeaMeTHbIe pe3yJabTaThl
[IO3HABATEJILHOM J1€ATEIbHOCTH U - opraHu3aunus WHuTepnperanus pe3ynbTaToB
OCHOBHBIX MHTEJUIEKTYaJIbHBIX CaMOCTOSITEIIbHBIX HaOIro/1eHui 3a
ornepanuii (IOCTaHOBKH 3a/1a4H, 3aHSTUH B X0/1€ JESITENIbHOCTBIO
(bopMynMpOBaHUS TUIIOTE3, AaHATIM3a U | U3YUCHHUS o0yuaro1erocs B rporecce
CHHTE3a, CPaBHEHMUsI, 0000IICHUS, 00111e00pa3oBaTeNbHBIX OCBOCHHS 00pa30BaTEIbHON
cUCTeMaTHU3alluH, BbISBICHUS IPEIMETOB; POTrpaMMBI
NPUYHHHO-CJIEICTBEHHBIX CBSI3EH, - YMEHHE IJIAaHUPOBATh - BBIIIOJIHEHUE
IIOMCKa aHAJIOrOB, (JOPMYJIMPOBAaHUS | COOCTBEHHYIO VH/IMBUYaJIbHBIX 3a/1aHUi ¢
BBIBOJIOB) JUISL PEIICHUS JeSITENIbHOCTD; npuMmenenueM Internet
IOCTaBJIEHHOHU 3a7auy, IPUMEHEHHE - OCYILIECTBJICHUE

OCHOBHBIX METOJIOB MIO3HAHHUS
(HaOMrOAeHUSI, HAYYHOTO
IKCIIEPUMEHTA) JJIs1 U3y4EHUs
Pa3JINYHBIX CTOPOH MAaTEMAaTUYECKUX
00BEKTOB U MPOIIECCOB, C KOTOPHIMU
BO3HHUKAeT HEOOXOAUMOCTh CTaJ-
KHUBaThCsl B MPOQecCHOHAIbHON

chepe;

KOHTPOJIA U
KOPPEKTUPOBKH CBOEH
JIeATEIILHOCTH,

- UCIIOJIL30BaHUE
Pa3IMYHBIX PECYPCOB
JUISL TOCTHIXKEHUS
MOCTaBJICHHBIX TIeJIeH

MCIIOJIb30BaHUE PA3JINYHBIX
MCTOYHUKOB JJIs1 OJy4EHUs
MaTeMaTU4eCcKOi HHpOpMaIHH,
YMEHHE OLICHUTH €€ JOCTOBEPHOCTD
JUTSL TOCTHXKEHUS XOPOIINX
pe3yibTaToB B MPO(heCcCHOHATbHON

chepe;

- IEMOHCTpaIus
KOMMYHUKATHUBHBIX
CIIOCOOHOCTEM;

- YMEHHE BECTH JIUAJIOT,
YYHUTHIBAs TIO3UIUIO
JIPYTUX YYaCTHUKOB
JIeATEIIbHOCTH;

- YMEHHE pa3pelIuTh
KOH(JIMKTHYIO
CUTYAIUIO

NuTepnperarus pe3ynbTaToB
HaOII0IeHUH 32
JESATSIIEHOCTHIO
oOyuarolerocs B mpoiiecce
OCBOCHHS 00pa30BaTEIbHON
IPOrPaMMBI.

- HaOJTr0IeHNE 3a HaBBIKAMU
paboThl B T00ATBHBIX,
KOPTIOPaTHUBHBIX H
JOKaIIbHBIX
WH()OPMAIMOHHBIX CETSX;
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