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[Tporpamma o6meobpazoBatenbroit quciruiiabl OO/[.07 Matemaruka pa3zpaboTrana Ha
OCHOBE:

- (bemepambHOTO TOCYIAPCTBEHHOTO O00Pa30BATENLHOTO CTaHIApTa CPEAHETO OOIIEro
obpazoBanus (manee — ®I'OC COO);

- IPUMEPHOW OCHOBHOM 00pPa30BATEIBHONW MPOTPaMMBbl CPEAHETO O0IIero oopazoBaHUs
(manee — [TOOIT COO);

- (exepasbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENBHOTO  CTaHIApTa  CPEIHETO
npodeccuonaibHOro odpaszoBanus (nanee — ®I'OC CIIO) 09.02.07 UudopMannoHHbBIE CHCTEMbI 1
porpaMMHpPOBAaHUE,

- IpUMEpHOM pabodeit mporpaMmmbl 0011€00pa30BaTEIIPHON AUCIUILUIMHBI «MaTeMaTHKa
TEXHOJIOTHYECKON HAIPaBICHHOCTH (ISl MPOPECCHOHANTBHBIX 00pa30BaTEIbHBIX OpTraHU3aIi);

- yueOHOrO IUIaHa MO0 crenuaabHOCTH 09.02.07 WHOpMAIMOHHBIE CHCTEMBI U
IporpaMMHpPOBAHUE,

- paboueil mporpaMMbl BocHUTaHusi Mo crnenuanbHocTu 09.02.07 MHbopMaimoHHbIE
CHUCTCMBI U IIPOTpaMMHUPOBAHUC

Opranuzanus-pazpadorunk: DuHaHCOBO-TexHONOrMYeckuii komwtemk @OI'BOY BO
«CapaToBCKUl TOCYIapCTBECHHBI YHUBEPCUTET TEHETUKH, OMOTEXHOJIOTHH W HHXCHEPUN UMEHU
H. . BaBunoBa»

Pa3zpaborunk: benskoBa A.B., mpernonaBarens.

PaccmoTpena Ha 3acelaHUU MIPEIMETHOM KOMUCCHH JTHUCHHUIUIMH 00IIe00pa30BaTeIbHOIO
nukia, mpotokoa Ne 8 or 12.05.2025 rona.

PaccmoTpena Ha 3aceaHMM TEIAarorMyeckoro CoBeTa KOJUIE/pKa, MpoTokoia Ne 6 or
13.05.2025ro0a.

PexomenmoBana METOJUYCCKHUM COBCTOM KOJJIJICAXKAa K MHCIIOJIB30BaHHUIO B y‘I€6HOM
nmponecce IMmpu peajin3aluu NOporpamMmbl IMMOATOTOBKH CIICHUATIMCTOB CPEAHETO 3BCHA II0

cneruanbHocTH 09.02.07 MHbOpMANMOHHBIE CHCTEMBI M MPOrpaMMHpoBaHue, MPOTOKOd Ne 6 ot

14.05.2025 rona.
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN TPOI'PAMMBbI
OBIIIEOBPA3OBATEJbHOMN U CIUIIJINHBI
00/1.07 MaTemaTuka

1.1 MecTo IMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mNpogecCHOHANbHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

O6meo6pazoBarenbHas auctumimHa OOJ[.07 Marematuka sBIsSETCS 0053aTeIbHOMN
YacThI0 00IIe00pa30BaTENBHOTO IMKIA 00pa30BaTENbHOM MPOTpaMMbl 10 CHEIHATBLHOCTH
09.02.07 MadopmManroHHbIE CHCTEMBI U IPOTPAMMHPOBaHHE

1.2. llenu u n1aHupyeMble pe3y/bTAThl 0CBOCHHUS THCIUIITUHBI:

1.2.1. lleap AUCUMTIIIHHBI

Conepxkanne paboueld mporpaMmbl oOmeoOpazoBatenbHol auctuiiuabl  OOJ1.07
MaremaTtuka HampaBieHO Ha JOCTH)KEHHE pe3yJIbTaTOB €€ HU3Yy4eHUs B COOTBETCTBUU C
tpeboBanusimu ®I'OC COO ¢ yuerom npodeccrnonansHoi HanpasieHHocTH PI'OC CIIO:

- (GopMHpOBaHHE TIPEACTABICHUH O MaTEeMaTHKE KAaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CpEeACTBE MOJECIMPOBAHMS SBIICHHUA U MPOLIECCOB, 00 HJIEAX U METOJIaX MAaTEeMaTHKH;

- pa3BUTHE  JIOTUYECKOTO  MBINUICHHS,  IPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
AITOPUTMUYECKON KYJIbTYpPbI, KPHTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM sl OyAyIIei
npodecCHoHaNBHOM NesSTENbHOCTH, JUIS IPOIOJIKEHHSI 00pa3oBaHus U caMo00pa30BaHUS;

- OBJQJCHHE MAaTeMaTHYECKUMH 3HAaHUSMH U YMEHHUSIMH, HEOOXOIUMBIMH B
MOBCEIHEBHON JKM3HM, [UIS H3YYCHHS] CMEXKHBIX €CTECTBEHHO-HAy4YHBIX MPEAMETOB Ha
yIIIYyOJICHHOM YPOBHE M TUCIHMILIMH MPO(GECCHOHATBHOTO IIUKIIA, I TOTydeHHsI 00pa3oBaHus B
o0macTsax, TpeOyIUX yriIyOJeHHONH MaTeMaTHYeCKON TIOATOTOBKHY;

- BOCIIMTAHUE CPEICTBAMH MAaTEMATHKH KYJIBTYPHl JHYHOCTH, IIOHUMAHHS 3HAYMMOCTH
MaTEeMAaTHKHU ISl HayYHO-TEXHUYECKOI'O TPOrpecca, OTHOIICHHS K MaTEeMaTHKE KaK K YacTh
00IIeYeNIOBeYECKOW KYJIbTYyphl Yepe3 3HAaKOMCTBO C HCTOPHEW pa3BUTHSA MaTeMAaTHKH,
ABOJIIOIMEN MATEMATUUECKUX UJEH.

1.2.2.1lnanupyembie pe3yabTaThl OCBOEHMS o0meodpazoBaTeIbHOM
aacIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue IUCHUIUIMHA UMEET NpU (OPMUPOBAHUU U PA3BUTHH OOILKX
komnerennuii: OK 01 — OK 03.



O01mme KOMIETEHIINHT

IInanupyemsie pe3yjbTaTbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Bei6bupats criocoOsl
pereHus 3a1a4
podeccnoHaTBEHOMI

e TeIbHOCTH
PUMEHUTEIBHO

[K pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOrO BOCIIUTAHUSA:

- TOTOBHOCTb K TPYIy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYI0JIt00ue;

AKTHBHOW  JIESTEIBHOCTH
TEXHOJIOTUIECKOU u COIMATIBHOM
HAINpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIUHPOBATD,
IUIAHUPOBaTh M CAMOCTOSTENILHO BBITOJIHSITH

- TOTOBHOCTH K

TaKYyIO ACATCIIbHOCTD,

- UHTEpEC K pa3IU4HbIM cdepam
poeCCUOHAIBHON e TEIHHOCTH,
OminageHne  yHHUBEPCAJIbHBIMH  y4eOHBIMHU

MI03HABATCIILHBIMU JICHCTBUSAMMU:

a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:
dbopMynupoBatb  H
aKTyaJlu3upoBaTh MPOOIIEMy, pacCMaTpUBATh €€

- CaMOCTOATCIbHO

BCECTOPOHHC;

- YCTaHaBJ'II/IBaTB CYHICCTBCHHBIfI HpI/I3HaK NN
OCHOBAHUA I CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000011eHMS,

- OMpeNenaTh UeNu ACSITeNbHOCTH, 3a7aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTUBBHI B JESTEIBHOCTD,
OIICHUBATh COOTBETCTBHC pe?:y.]'II)TaTOB OeJIsIM,

OLICHUBATb PUCKHU HOCHG}ICTBI/Iﬁ JCATCIIbHOCTH,

-BJIaJIETh METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMU pELICHUs
3ama4; ymMmeHue (popMyIupoBaTh OIMpPEACTICHUS, aKCHUOMBI U
TEOPEMbl, TMPUMEHATh UX, MPOBOJUTH JIOKA3aTEJIbHbIC
paccyXIeHUs B X0JI€ peLIeHHUs 3a/1a4;

- YMETb OIICPUPOBATH MMOHATUAMU: CTCIICHb YUCJIA, J'IOl"apI/ICI)M

YHClla; yMEHHUE BBHINOJIHATH BBIYUCIICHHWE 3HAYCHHH U
npeoOpa3oBaHus  BBIPAKEHUN co CTETIeHSIMH u
norapupmMamu, TpeoOpa3oBaHusl  IPOOHO-PALMOHATBHBIX
BBIPAKECHU;

- yMeTh OIEpUPOBaTh TMOHATHUSAMHU:  paIMOHAIBHBIE,
UppanroHaIbHbIE, MOKa3aTesbHbIE, CTETICHHBIE,
jgorapuMuyuecKkue, TPUTOHOMETPUYECKHE YpaBHEHHUS U

HEPAaBEHCTBA, X CUCTEMBI;
- YMETb ONEpPHPOBATH MOHATUAMM: (DYHKIIHS, HEMpepbIBHAS
(GyHKUIMSA, TPOU3BOJAHAS, INEepBOOOpa3Has, OIpeeTeHHbIN
WHTErpai; yMeTh HaxOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUH, UCTIOJNIB3YS CIIPABOYHbIE MaTEPUAJIbl; UCCIIEOBATh
B IpocTedmux ciaydasx ¢QYHKIUM Ha MOHOTOHHOCTb,
HaXOJUTh HauOOJbIINE U HAaUMEHbIINE 3HaYeHUsS (YHKIIUI;
HCIIOJIb30BAHUEM
IPUMEHSITD

CTPOUTH TIpaUKM MHOTOWIEHOB C
anmapara MaTEMaTH4ECKOI 0
IIPOU3BOJIHYIO IIPU PEIIEHUHU 3a/ay Ha JIBWJKEHUE; pellaTh
MIPAKTUKO-OPUEHTHUPOBAHHbIE 3a/aud Ha HauOoibIIMe U
HauMEHBIINE 3HAYEHUS, HA HAXOXJIECHUE IIyTH, CKOPOCTH U

aHaJIM3a,

YCKOpEHUS;
- YMeTh ONEpUPOBaTh MOHATUSAMU: pallOHaTIbHas (QYHKIHS,




- pasBuBaTb KPCATUBHOC MBIIUICHUC IIPpU
PCHICHUHN JXU3HCHHBIX HpOGJIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BJIAAETh HaBBIKAMU y4eOHo-
HCCJICIOBATEIHCKOM u MPOEKTHOM
JIeITEIIbHOCTH, HaBBIKAMH paspenieHus
npo0Jem;

- BBISIBJIATh IPUYUHHO-CJIEICTBEHHBIE CBS3M U
aKTyaJlu3upoBaTh 3aJaudy, BbIJIBUraTb T'MIIOTE3Y
€€ peUIeHMs, HaXOIUThb AapryMEHThl  JUIs
JI0Ka3aTeNbCTBA CBOUX YTBEPXKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

- QHAJIM3UPOBATH MOTYYCHHBIE B XOJI€ PEIICHUS
3aJauM pe3yabTaThl, KPUTUYECKU OLEHUBATH UX
JIOCTOBEPHOCTH, NPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSIX;
-- YMETh MIEPEHOCUTh 3HAHUS B
MO3HABATEIIbHYI0O M TPAKTHUYECKYI 00JIacTH
KU3ZHEJCATENIbHOCTH;

- yMeTh MHTErpUPOBaTh 3HAHUS M3 pa3HbIX
HpPEIMETHBIX 00JIacTel;

- BBUIBUraTb HOBBIE WJEH, IpeanaraTh
OpPUTMHAJIbHBIE MTOIXO0/Ibl U PELEHUS;

U CIOCOOHOCTh  HUX  HUCHOJb30BaHUS B

ITO3HABATEJIBHON U COIMAIIBHOW MPAKTHKE

IIOKa3aTcJIbHasA CTCIICHHAaA

byHKIHS,
TPUTOHOMETPUYECKHE

byHKIHS,

byHKIHS,
¢bynkuuu, obpaTHble (QYHKIMH, YMEHHE CTPOUTH TpaduKu
U3y4EeHHBIX (DYHKLUH, UCTIONB30BATh IPAUKHU IPH N3YUCHUN
IPOLIECCOB M 3aBUCHMOCTEH, P PEIICHUH 3a/1a4 U3 APYTHX
y4eOHBIX IPEAMETOB U 33a]a4 U3 peaabHOM KU3HU; BBIPAXKAThH
(bopMynamMu 3aBUCHMOCTH MEXIY BETHYMHAMH;

norapudmmuyeckas

- YMETb peularb TEKCTOBBIE 3a/ladl Pa3HbIX TUIOB (B TOM
YlCclie Ha MPOLEHTHI, JOJU U YacTH, Ha JIBUKEHUE, padory,
CTOMMOCTb TOBapOB U YCIIYI, HaJOIH, 3aJa4d W3 00JacTH
yIOpaBICHUS JIMYHBIMM M CEMEHHbIMU  (puHaHCaMu);
COCTABJISITh BBIPAKEHUS, YPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMbI TIO YCIOBHUIO 3aJayM, HCCIIEIO0BaTh IOJIYyYEHHOE
pelleHne 1 OlEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

OIIEpUPOBATh cpenHee

apudMeThUecKoe, MeauaHa, HauOoJbllee W HAaUMEHbIIee

- yYMETh MOHSTUSIMHU:
3HAYEHMs, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBOTO Ha0OPa;

- yYMEeThb WU3BIIEKATh, HWHTEPIPETUPOBATh HHPOPMAIIHIO,
NpEeJCTaBICHHYI0 B TaOnuIax, Ha auarpammax, rpadukax,
OTPaXKaIoIlyl0 CBOMCTBA PEaAIbHBIX MPOLECCOB M SIBICHUI;
OPEICTaBISITh HMHPOPMAIMIO C TOMOIIbIO TabmuIl U
JUarpaMM; HUCCJIENI0BAaTh CTAaTUCTUYECKUE JIaHHbIE, B TOM
4yuclie C TNpUMEHEHHWeM rpaduueckux MeTOAOB U
3JIEKTPOHHBIX CPEJICTB;

- yMeThb ONEPUPOBATHh NOHATUIMU: CIyYalHBIA OMNBIT U
CIy4aiiHOe COOBITHE, BEPOSTHOCTH CIIYy4allHOTO COOBITHS;
yMEHHUE

rpadu4ecKux METO/IOB;

BBIYUCIIATE  BCPOATHOCTH C  HCIIOJIB30BAHHEM




-  NOpUMEHATH  (HOPMyNBl  CIOKEHHS W YMHOXKEHUS
BEPOSATHOCTEH, KOMOHMHATOpHBIE (AKThl W (OPMYIBI TpU
pelileHNH  3a]a4; OICHHWBAaTh BEPOSTHOCTU  PEATbHBIX
COOBITHH; 3HAKOMCTBO CO CIyYallHBIMH BEJIMYMHAMU;
yYMEHHE NPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YHCell B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHSIX;

- yMeTh ONEpUPOBaTh MOHATHAMHU: TOYKA, IpsMasd,
IUTOCKOCTB, POCTPAHCTBO, JIBYTpaHHBIN yrod,
CKPELIHBAIOIINECS npsIMbIe, napajieIbHOCTD u
NEePIEHINKYISIPHOCTD MPSMBIX M IJIOCKOCTEH, YTOJ MEXIy
IPSMBIMH, YTOJI MEXKIY MPSIMOM U IJIIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, ~pPAacCTOSHUE OT TOYKH JI0 IIJIOCKOCTH,
pacCTOsiHME  MEXKIy HOpPSMBIMH, DPacCTOSIHHE  MEXIY
IUIOCKOCTSIMH;

- yYMeThb HCHOJb30BaTh MNPHU PELICHUH 33/7a4 H3y4yeHHbIE
(akTBI ¥ TEOPEMBI TUTAHUMETPHUH; YMETh OIICHUBAThH pPa3Mephl
00BEKTOB OKPYKAIOIIEr0 MUPA;

- YyMETh ONEPUPOBATh MOHATHUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHHKa, Ky0, IMapajulesienuIies, mpu3ma, mupaMuia,
¢urypa u NmoBepxXHOCTb BpAIlIEHUs, LMIUHIAP, KOHYC, LIap,
cdepa, cedeHus: GUTyphl BpallleHHsl, MIIOCKOCTh, Kacatouasics
cheppl, UWIMHIpPA, KOHYyCa, IUIOMIAJb IOBEPXHOCTH
NUPaMUIbI, TPU3MBI, KOHYCa, LWIMHIPA, ITUIOMAIbL CheEpsl,
o0beM  Ky0a,  NpSMOYTOJILHOTO  Mapajulesenunena,
MUPaMUIBI, TPU3MBI, IWIHHIPA, KOHYCA, [apa;

- yMeTh W300pakaTb MHOTOTPAHHMKH W TIOBEPXHOCTH
BpAIlIEHHsI, UX CEYEHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;  YMCHHE
pacro3HaBaTb CHMMETPUI0 B  IPOCTPAHCTBE, YMEHHE




pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;
- yMeTh ONEpUPOBATh  TOHATHSAMH:  JIBIDKCHHE B
MPOCTpAaHCTBE, TMONO0OHBIE (UIYypsl B  IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOILIEHHE IUIOL[aJell IOBEpXHOCTEH U
00beMOB MTOA0OHBIX (PUTYp NP PEIICHUH 3a7aY;

- YMEeTh BBIUUCIIATH TE€OMETPUYECKHE BEJIMYMHBI (JUIMHA,
yroJ, MJouaas, 00beM, MO lb TOBEPXHOCTH), UCIIONIb3YS
U3y4eHHBIE (POPMYIIBI U METO/IBI;

- YMETh OINEPUPOBATh MOHATHSAMHU: MPSMOYTOJIbHAS CHCTEMa
KOOpIWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPIWHATHI
BEKTOpa, CKaJISIPHOE MPOU3BEICHHUE, YTOJI MEX]y BEKTOPAMH,
CyMMa BEKTOpPOB, IPOM3BEJIEHHE BEKTOpa Ha YHUCIIO;
HAXOJUTh C TOMOLIbI0 HM3YyYEHHBIX (DOPMYyT KOOPAMHATHI
Cepe/IMHbl OTPe3Ka, PaCCTOSTHUE MEXY ABYMS TOUKaMU;

- yMeTb BBIOMpaTh MOAXOJAIIMNA H3YUYEHHBIH METOA JUIs
peleHus 3a/1a4M, pacro3HaBaTh MaTeMaTH4eckue (akThl U
MaTeMaTHYeCKue MOJIeNM B TPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHE IPHBOJHUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUM POCCHUHCKOM M  MHPOBOH
MaTeMaTHYeCKOW HayKH.

- YMETb OIEpUPOBaTh MOHATHAMM: ONpEeSICHHE, aKCHOMa,
TeopeMa, CIIeACTBUE, CBOMCTBO, NMPHU3HAK, J0KA3aTeIbCTBO,
paBHOCWIbHBIE (OPMYIUPOBKH; YMEHHE (HOPMYIHPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEpPXKJECHUE, MPUBOAUTH
NpUMEpPHl W KOHTPIPHMEPHI,  HCIOJB30BATH  METOI
MaTeMaTHYeCKON WHIYKIWH; TPOBOAMUTH JIOKa3aTelbHBIC
paccyXIeHHs TPU PEUICHUH 3a]1a4, OIICHUBATh JIOTHIECKYIO
MPAaBHILHOCTH PACCYKICHHIA;

- yMeTh  ONEepUpOBaTh  MOHATUSAMH:  MHOXECTBO,




IMOJIMHOKECTBO, OIEpAallUM HAJl MHOXECTBAMH; YMEHHE
HCMOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM —amnmapar IJist
ONMCAaHUSl PEANBbHBIX MPOLUECCOB U SABJIEHUW MPU PELICHUU
3a/1a4, B TOM YHCJIE U3 IPYTUX YUYCOHBIX IIPEIMETOB;

- YMETh OIEpUPOBATh MOHATHAMHU: Tpad, CBSI3HBIA rpad,
JIepeBo, MHUKJI, TIpad HaA IJIOCKOCTH; yYMEHHE 3a/JaBaTh W
OMHUCHIBaTh T'padbl pa3IMYHBIMU CIIOCOOAMHM; HCIOJIB30BaTh
rpadbl npu peleHu  3a/1a4;

- yMETh CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: COYETAHUE,
MIEPECTAHOBKA, YHCIIO COYETAHWM, YHUCIO NEPECTaHOBOK;
omaoM HploTOHA; yMEHHWE TPUMEHSATh KOMOWHATOPHBIE
(akThI ¥ pacCykACHUS JUIsl pEIICHU 3a]1aY;

-YMETbh ONEPUPOBATH MOHATHIMU: HATYPaJIbHOE YUCIIO, LIEJI0
YUCJIO, OCTAaTOK MO MOIYJII0, pPAalMOHAIBHOE YHUCIIO,
VMppalMOHAJIbHOE YUCIIO, MHOYKECTBA HATYpaJbHBIX, LEIBIX,
palMOHAIBHBIX, JIEHCTBUTEIBHBIX YHCeII, YMEHHE
WCIIOb30BaTh TMPU3HAKU JICTMMOCTH, HAaUMEHBIIUNA OOIINN
JNeNUTeNlb W HauMeHbllee o0Iiee KpaTHoe, aJrOpUuTM
EBknuma npu pemieHur 3a1ad; 3HAKOMCTBO C Pa3IMYHBIMHU
MO3ULMOHHBIMU CUCTEMAaMHU CUMCIICHMUS;

- yMeTb CBOOOJHO OMNEPUPOBATH MOHSTHUSMHU: CTEMEHb C
LEIbIM IIOKa3aTelieM, KOPEHb HATypaJbHOW CTENEHHU,
CTEIIEHb C pPAalHOHAIBHBIM [OKa3aTeleM, CTENEHb C
JEHCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTeNeM, JIorapudpm
4YHUCIa, CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YUCIA;

- YMETh ONEepPUpPOBAThH MMOHSTUSIMH: TOXJECTBO,
TOXXJIECTBEHHOE TpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTeéMa YypaBHEHUM H HEPABEHCTB, PABHOCUJIBLHOCTH
YpaBHEHUM, HEPABEHCTB W  CHUCTEM, palHOHAJIbHBIE,




UppalroHaIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE,
JOrapu(pMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS,
HEPaBEHCTBA U CHCTEMBI;

- YMEHME pellaTh YpaBHEHHs, HEPABEHCTBA M CUCTEMBI C
IIOMOILBI0  PA3JIMYHbIX IPUEMOB; pellaTh YypaBHEHU,
HEpaBEHCTBA U CUCTEMbl C IapaMeTpoOM; IPHUMEHATh
YPaBHEHMs, HEpPaBEHCTBA, WX CUCTEMbl Ul PpELICHUs
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IMuHbIX obsacteit
HAyKHU U PEAIbHOM KU3HH;

-yMeTb  CBOOOJHO ONEpUPOBATH MOHATHAMHU: Tpaduk
¢bynkuuu, oOparHas (yHKOUS, KOMIO3UIMS (YHKIUH,
AuHeNHass (QyHKOMS, KBajgpaTHuHass (QYHKUUS, CTEIEeHHas
GyHKIMS C LelbIM I0Ka3aTeleM, TPUTOHOMETPHUYECKHUE
¢byHKIMU, oOOpaTHbIE TPUTOHOMETpUYECKHE  (YHKIUH,
nokaszateiabHas M Jorapugmuueckas (QyHKIMHM; yMEHUE
CTpouTh Tpaduku (QyHKUMH, BBINOIHATH NpeoOpa3oBaHUS
rpadukoB QpyHKUNH;

- YMETh HUCIOJIb30BaTh rpaduku (GyHKUUN i1 U3yUYEHHS
MPOIIECCOB M 3aBUCHMOCTEH TIPW PEUICHUH 3a7ad U3 APYTHX
y4eOHBIX TNPEJAMETOB U U3 pPEalbHON KHU3HH; BbIpakaTh
(opMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBATh MOHITUAMU: YETHOCTh
(GyHKIMH, TEePUOAMYHOCTh (YHKIMH, OrPAaHUYEHHOCTb
(GyHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKIIUH,
HauOolplllee ¥ HaWMEHbIIee 3HAYCHHWS (QYHKIUU Ha
MPOMEKYTKE; YMEHHE MPOBOANTH MCCIeIOBaHNE (PYHKIINH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M rpauku (QyHKIMHA ams
peleHusi ypaBHeHHI, HEPaBEHCTB W 3a/1a4 C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA




pELLIECHNI ypaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- YMETh cBOOOHO OIIEpUpPOBAThH TOHSATHSMH:
[10CJIEZIOBATEIbHOCTb, apudmMeTHIecKas nporpeccus,
reoMeTpuuecKasl Iporpeccus, OECKOHEYHO YyObIBaroIas
reoMeTpryYecKas porpeccus; yMeHue 3aJaBaTh
IIOCJIEOBATEIBHOCTH, B  TOM  4YHCI€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOopMyT;

- yMeThb OIEPHPOBATH MOHATHUSAMHU: HEMPEPHIBHOCTD
(GyHKIMK, acCUMITOTHI Tpaduka (QYHKIHMH, IIEpBas U BTOpas
npou3BOAHas (DYHKIMH, TEOMETPUYECKUM M (HU3UUECKUN
CMBICII  TIPOM3BOAHOH, TepBOOOpa3Hasi, OIpeaeTICHHBIN
UHTErpa; yMeHHe HaXOJUTh aCUMITOTHI rpaduka GyHKIUY;
YMEHHUE BBIUUCIIATh IMPOU3BOAHBIE CYMMBI, MPOU3BEICHHUS,
YaCTHOTO M KOMIIO3UIMM (PYHKUUH, HaXOIUTh YpaBHEHUE
KacaTeJabHOH K rpaduky GyHKIUY;

- YMeThb HUCHOJB30BaTh IMPOU3BOJIHYIO ISl MCCIIEOBAHUS
GyHKIUH, Ui HaXOXJAEHHUS HAWIYYllero peuieHusl B
MPUKJIAJHBIX, B TOM 4YHCII€ COLHUAIbHO-d)KOHOMUYECKUX U
¢u3nueckux 3agadax, 8 ONpEAENeHUs CKOPOCTH U
YCKOPEHHUS; HAXOAWUTh IUIOIAAM U 00beMbl GUIYp C
MIOMOIIBIO UHTETpana;

- MIPUBOJUTH NMPUMEPHI MAaTEMaTHYECKOTO MOJICIUPOBAHUS C
MOMOIIBIO U] PepeHIInaNbHbIX YpaBHEHUH;

- YMETb ONEPHUPOBATh IOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Hcia, ¢popMa 3alucy KOMILJIEKCHBIX YHCEel
(reometpuyeckasi, TPUTOHOMETpPUYECKast U anredpanyeckas);
yMETb  NpPOU3BOAUTH  apuUpMETHUEeCKHe JACUCTBHUS  C
KOMILJIEKCHBIMU YHCIIaMU; MIPUBOJNUTH IpUMEpPHI




HCII0JIb30BAHUS KOMIUIEKCHBIX YHCET;
- yMeTh CBOOOJHO OINEPUPOBATH MOHATUSAMHU: CpelIHEe
apupMeTHUecKoe, MeIHaHa, HauOoJbllee W HaUMEHbIIEE
3HAueHUs, pa3Max, AMCIEPCHs, CTaHAapTHOE OTKIOHEHHE
JUIS. ONHMCAHUS YHCIOBBIX JAHHBIX; YMEHHUE HCCIIEeI0BaTh
CTaTHCTUYECKUE JaHHBbIe, B TOM 4YHUCJIE C IMPUMEHEHHEM
rpadUuecKuX METOAOB U AJIEKTPOHHBIX CPENICTB; rpaduuecKu
UCCIIEJIOBAaTh COBMECTHbIE HAOMIOAEHUS C  [OMOILBIO
JarpaMM pacCEeMBaHUs U JIMHEMHOW PErpeccuy;

- YMETh HaXOJUTh BEPOSITHOCTH COOBITUH C MCTIOIH30BAHUEM
rpauyecKrux METO0B;

- NPUMEHATH U pelieHus 3afad (OpMYINbl CIOXKEHHUS U
YMHOXEHHSI BEPOATHOCTEH, GopMyny MOTHOM BEPOSTHOCTH,
dbopmyny bepuymnnu, komOuHaTOpHBIE (HAKTHI U POPMYIIBL;

- OICHMBATh BEPOSTHOCTU pEaJbHBIX COOBITUH; yMETh
OIIepupOBaAThH HOHSATUSMU: cilyJaiiHas BEJIMYNHA,
pacnpesiesieHne BepOosSTHOCTEH, MaTeMaTH4YeCKOe OXKUIaHUE,
JUCTIEpCUSI W CTAHJAPTHOE  OTKJIOHEHHE  CIy4alHOM
BEJIMYMHBI, (DYHKUMM  pacmpeneieHuss U IUIOTHOCTHU
paBHOMEPHOTO, IIOKa3aTeIbHOTO u HOpPMAaJIbHOT'O
pacipeneneHun;

- YMETh UCIOJB30BaTh CBOMCTBA U3YUEHHBIX paclpeacieHui
JUIsL pEUIeHMs] 3aJad; 3HAKOMCTBO C HOHSTHSIMM: 3aKOH
OONBIINX YHCEN, METOJIbl BHIOOPOUHBIX HCCIIEJOBAHUM;
YMEHHE NMPUBOAUTH NMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO ONEpUPOBATh MOHITUSIMU: TOUKA, MpsMas,
IJIOCKOCTh, HPOCTPAHCTBO, OTPE30K, Jyd, IJIOCKHI yrod,
JBYTPaHHBIA YIoj, TPEXI'PAaHHBIM YroJl, MepeceKaroluecs,




napasJlelbHbIe u CKpEILMBAIOIINECS HpsIMBIE,
NapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTh  IPSIMBIX U
IJIOCKOCTEH, YroJl MeXAy NPSMbIMH, YIOJd MEXIY NpsIMOU U
IUIOCKOCTBIO, YTOJI MEXY IIOCKOCTSIMH;

- yYMeTb HCHOJb30BaTh INPU PELICHUM 33a7ad H3y4yeHHbIE
(akThl ¥ TEOPEMBI INIAHUMETPUH;

- yMeTh OLIEHUBAaTh pa3Mepbl OOBEKTOB B OKpPY)KAIOLIEM
MUDE;

- YMETb ONEPUPOBATh MOHATHSAMH: MHOIOI'DAaHHUK, CEUEHUE
MHOTOTpaHHMKA, IMPAaBUJIbHBI MHOTOIPDAaHHUK, [PHU3Ma,
nupamMuia, Qurypa W IMOBEPXHOCTb BpAICHHS, WJIWHAD,
KOHyC, Mmap, cdepa, pa3BepTKa IOBEpXHOCTH, CEUEHUS
KOHyca M LWIMHJpA, NapajelibHble OCH WIM OCHOBAHHUIO,
CeueHue Iapa, MIOCKOCThb, Kacarolasics cdepsl, LUIMHIPA,
KOHYCa;

- YMeThb CTpPOUTh CEYEHHE MHOIOIpaHHUKA, H300paxarhb
MHOTOTPaHHUKH, (PUTYyphl M TOBEPXHOCTU BpAIICHUS, HX
CEYEHHs, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;

- yYMeTb NpPUMEHATH CBOICTBAa TreOMeTpuYecKux Guryp,
CaMOCTOSITENILHO (HOPMYJIUPOBATh OMPEIENCHHS U3Y4aeMbIX
¢uryp, BBIIBUTaTh THMIOTE3bl O CBOMCTBaX W MpPHU3HAKAX
reoMeTpuuecKux (uryp, oOOCHOBBIBATH MJIM ONPOBEPraTh
UX; YMEHHE MpPOBOJIUTH KiIaccCUpHUKanMoo Quryp 1o
pa3MyHBIM  TpPU3HAKaM,  BBIIOJHATH  HEOOXOAUMBIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

- yMeTb CBOOOJHO ONEpUPOBATHh TMOHATUSAMU: IUIOIIAIb
¢burypsl, o0beM (uUrypsl, BelIWYMHA YIJa, PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXAY NpSIMbIMHU,
paccTosiHUE€ MEXJy IUIOCKOCTSIMH, IUIomaas  cgepsl,




IUIOIIAJb TOBEPXHOCTH MHUPAMUMAbI, MpPHU3MBI, KOHYCA,
HWIMHAPA, 00beM Ky0a, IPSIMOYTOJIBHOTO MapauiesenuIesaa,
NUPaMUbI, TPHU3MBI, LWIMHApPA, KOHYyca, IIapa; yMEHHUe
HaXOJHUTh OTHOLIECHHE 00bEMOB MOJOOHBIX (QUTYD;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHSAMM: JIBUKECHHUE,
napajjielbHbli [IEPEeHOC, CUMMETpPHUSl Ha IUIOCKOCTH U B
IPOCTPAHCTBE,  IOBOPOT,  IpeoOpa3oBaHue  I[0A00HUS,
10JO0HBIE (PHUTYPHI;

- YMETh PaclO3HaBaTh PaBHBIC U MOJOOHBIE (QUTYPHI, B TOM
yluclie B INPUPOJE, MCKYCCTBE, apXUTEKType; YMEHUE
UCTIONIb30BaTh  T'€OMETPUYECKHE OTHOMICHUS, HaXOJAUTh
reOMETPUUECKUE BEIMUYUHBI (JUIMHA, Yroj, IUI0Ia/b, 00BbEM)
IpU PEUIeHUH 3ajjad U3 APYruX y4yeOHBIX NPEIMETOB U U3
peasbHOM JKU3HU;

- YMeTb CBOOOJIHO ONEPUPOBATH MOHATUSAMU: MPSAMOYTOJIbHAS
cucTeMa  KOOpDIHWHAT, BEKTOp, KOOPIMHATHI  TOYKH,
KOOpJMHATHl BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YHUCIO, pa3Jio)KEHUWE BEKTopa 1o 0asucy,
CKaJIsIpHOE IPOU3BEACHHE, BEKTOPHOE IPOU3BEAECHUE, YIOJ
MEXy BEKTOPaMH;

- YMETb HCIOJb30BaTh BEKTOPHBIH U KOOPJIMHATHBIM METO]
JUI peIIeHUs TeOMEeTPUYECKMX 3aJad MW 3ajJad JpYyrux
y4eOHBIX MpPEIMETOB; OINEPUPOBATh MOHATHAMM: MaTpULA
2x2 un 3x3, onpenennuTenb MaTpUIbl, FEOMETPUUECKUNA CMBICIT
OTpeenuTeNs;

- YMeTh MOJICNMPOBATH pEabHBIC CUTYallMl Ha S3BIKE
MaTeMaTHUKH;  COCTABISITh  BBIPAXKECHHS,  ypPaBHEHUS,
HEpaBeHCTBA M MX CHUCTEMBl 10 YCIOBUIO 3ajaud,
UCCIIeIOBaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BaHHEM




anmnapara  anreOpbl, HHTEPIPETUPOBATH  IOJYUYEHHBIN
pE3yNIbTaT; CTPOUTH MATEMATHYECKHUE MO C IMOMOIIBIO
TCOMCTPHUICCKUX HOHATHUHN U BCJIMYHMH, pCHIATh CBA3aHHBIC C
HUMH TPAKTUYECKHE 33J]aud; COCTABISITH BEPOSITHOCTHYIO
MOJIeNIb W HMHTEPIPETUPOBATH IOJYYCHHBIH pe3yJbTarT,
pelaTh NPUKIAIHBIC 3a/1a4d CPEICTBAMH MaTeMaTHYECKOTO
aHaliM3a, B TOM 4YHCJIE COIHMAIbHO-DKOHOMHUYECKOTO U
(hU3HYECKOTO XapaKTepa;

- YMEHHUE BBIOMPATH MOAXOMASIIUN METOJ JJIsi PEHICHHS
3ala4yv; MMOHMMAHUC 3HAYUMOCTH MATCMATHKU B HU3Y4YCHHU
OPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U  SBJICHHII;
YMEHHUE PAaCIO3HABATh MPOSBJICHUEC 3aKOHOB MAaTEMaTHKH B
UCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MAaTEMaTHYECKHX

OTKPBITHI POCCUNCKON 1 MUPOBOW MaTeMaTUYECKON HAyKU

OK 02 HMcnonb3oBaTh
COBpEMEHHBIC CPEICTBA
[TOMCKA, aHaIu3a U
MHTEpIpeTaluy HH(OpMaIuy,
1 “HGOPMAIMOHHBIE
TEXHOJIOTHH IS BBIIIOJITHEHUS
Banad npodeccuoHanbHON
eI TEILHOCTH

B o0nactu IeHHOCTH HAYYHOTO ITO3HAHMS:
-c()OpMHUPOBAHHOCTH
COOTBETCTBYIOIIETO
pa3BUTHs HAyKM U OOIIECTBEHHOW NPAKTUKH,
OCHOBaHHOTO Ha KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEpIIICHCTBOBAHUE

MHPOBO33PEHUS,
COBPEMEHHOMY YPOBHIO

JHaJIoTe

SI3LIKOBON "

YUTATENbCKOM  KYJIBTYpbl  Kak  CpeICTBa
B3aUMOJICVCTBUSL MEXAY JIIOAbMU U TO3HAHUSA
MHpa;

- OCO3HAHHE IICHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTH

OCYILECTBIISITh  MPOEKTHYIO U

HCCICAO0BATCIILCKYHO JACATCIIBHOCTDb

WHIWBUIYAJIBHO U B I'PYIIIIC.

- YMCTH OIICPHUPOBATH IMOHATHUAMU: pallMOHAJIbLHAA (pYHKHI/ISI,

byHKIIHS, byHKIIHS,
norapudmuueckas QyHKUNS, TPUTOHOMETpUYECKUE (YHKIIUH,

MoKa3aTebHasl CTETEeHHas
oOpaTHble (YHKIIMH; YMEHUE CTPOUTHh IpapUKU H3Yy4YEHHBIX
(GyHKIMH, UCTIONB30BaTh rPaUKU MPU U3YUYEHUH NPOLIECCOB U
3aBUCHUMOCTEH, NpU peleHuH 3a7ady U3 JAPYruX Y4eOHbBIX

npeamMeToB MW 3a4ad U3 peaHLHOﬁ JKU3HH; BbIPAXKATH
(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKY BCIIMUNHAMU
- YMETb OIICpHUPOBATH ITOHATUAMMU: TOXKIACCTBO,

TOXJIECTBEHHOE MpeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO,

cucreMma ypaBHeHI/II\/’I n HCPaBCHCTB, PaBHOCHUIIBHOCTH
ypaBHCHHfI, HCPaBCHCTB u CUCTEM, palroOHAJIbHBIC,
HppalrOHAJILHBIC, ITOKa3aTCIbHBIC, CTCIICHHBIC,
HOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPHYCCKUC YpaBHCHUA,

HCEPAaBCHCTBA U CUCTCMBI; -




OBnajneHue  yHUBEPCAIbHBIMU  y4E€OHBIMHU
IIO3HaBaTCJIIbHBIMU I[eflCTBPISIMHZ

B) pabota ¢ napopmarmeii:

- BJIQJICTh HaBBIKAMHU IOJYYCHHs MHPOpMALUH

N3 NCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIBHO

OCYIIECTBIIATh TIOHCK, aHAJIN3,
CHCTeMaTH3aIUI0 u MHTEPIIPETAIHIO
UHPOpPMALIMK  PAa3IMYHBIX BHIOB MU (GOpM

IIPE/ICTABIICHHUS;

- cO3/aBaTh TEKCThl B PAa3IMYHBIX QopmaTax c
y4eTOM Ha3HaueHUs WH()OpPMAIUN | IEJIeBON
ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (opMy
IIPEJICTaBICHNS U BU3yalU3aluy;
- OLEHUBaThb JOCTOBEPHOCTbH,
UHpOpPMAlLIUU, €€ COOTBETCTBUE IIPABOBBIM U

JICTUTUMHOCTD

MOpaIbHO-ITHUYECKUM HOpMaM;
- UCIOJB30BaTh CpeACTBa MHPOPMALIMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJOTUN B pPELIECHUU

KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX 3ada41 C CO6J'IIOI[CHI/ICM
Tpe6OBaHI/II>’I S9pPTOHOMUKH, TCXHHUKHU

0€30IacCHOCTH, TMTHEHBI, pecypcocOepexeHus,
NOPaBOBBIX M 3TUYECKHUX HOpM
UH(POPMALIMOHHOM 0€30MacHOCTH;

HOPM,

- BJIaACTh HaBbIKaMU PAaCliO3HABaHHA U 3alllUThI
uH(popMaluu, HGOPMaIMOHHON 0€30MacHOCTH
JINYHOCTHU

YMETb pEIIaThb YypPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C

IIOMOILBI0  Pa3IM4YHBIX IPUEMOB; pellaTb  ypaBHECHMUA,
HEpPAaBEHCTBA M CHUCTEMBI C IIapaMEeTpOM; IPUMEHSITh
YPaBHEHHUs, HEPABCHCTBA, WX CUCTEMBI [UI1 PpELICHHUS

MaTeMaTHYECKUX 3afad M 3aJad M3 Pa3JIM4HBIX objacTei
HAaYKH U pealibHOM KU3HHU;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATUSAMH: JBHKEHUE,
napayieNbHBIA TIEPEHOC, CHUMMETpPHUS Ha IUIOCKOCTH H B
IPOCTPAHCTBE,  IIOBOPOT,  IpeoOpa3oBaHHE  MOJIOOMS,
oJ00HbBIE PUTYPBI; -

yYMETh DPAclo3HaBaTh paBHBIE M TOJOOHBIE (HUTYpPHI, B TOM
npupoze, apXUTEKType; yMETb
UCIIONIB30BAaTh ~ I'€OMETPUYECKHUE HaXOJIUTh
reOMETPUYECKUE BEIWYMHBI (JUIMHA, YTOJI, IUIOMIab, 00BEM)

IIpu pCHICHUUN 3adav U3 APYIrux y‘Ie6HBIX npeaMeToOB U U3

YHucCJjC B HCKYCCTBC,

OTHOLICHUNA,

peanbHON KU3HU




OK 03 I[TnanupoBats u
pean30BEIBaTH COOCTBEHHOE
rmpodeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO

e TeTbHOCTD B
npodeccuoHabHOU chepe,
MCTIOJIb30BATh 3HAHUS 110
MPaBOBOW M (PMHAHCOBOM
rPaMOTHOCTH B Pa3IMYHBIX
PKM3HCHHBIX CHTYaIUsIX

B obnactu JTyXOBHO-HPABCTBEHHOT'O
BOCITUTAHUS:

-- c(hOpMHUPOBAHHOCTH HPaBCTBEHHOT'O
CO3HAHMS, STUYECKOTO MTOBEICHHUS;

- CIIOCOOHOCTh  OLIEHUBATh CHUTYallMI0 H
MPUHUMATH OCO3HAHHBIE pelieHus,
OpUEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAaHHME JIMYHOTO BKJIaJla B TMOCTPOCHHUE
YCTOMUYHBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTensM W (UIU) APYTUM YII€HaM CEMbH,
CO3JaHMI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
OPUHIATHS [EHHOCTEH CeMeHWHOW KU3HU B
COOTBETCTBUU C TPAIULUIMHU HapoaoB Poccuu;
OBnazieHne YHUBEPCATBHBIMU PETYJISTHBHBIMHU
NEUCTBUSIMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEIIBHO OCYIIECTBIISATh
[IO3HABATENIbHYIO  J€SATEIbHOCTh,  BBISBIISAThH
npoOiaemMbl, CTaBUTh U (OPMYIHUPOBATH
COOCTBEHHBIE 3a7ayd B  00pa3oBaTeIbHOMN

JESATEIIBHOCTH U KU3HEHHBIX CUTYalUsX;
- CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PELICHUS
npoOJeMbl C Y4E€TOM HMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;
- 1aBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

CIocoOCTBOBATH (bopMHUPOBAHHUIO u

IMMPOSABJICHUTIO IJ.IHpOKOﬁ opyaunuu B Pas3HbIX

- YMETb  OIEpPUPOBATh  IMOHATUAMHU:  PALMOHAJIBHEIE,
HMpPALMOHAIIBHEIE, II0OKa3aTeJIbHbIE, CTEIICHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHUS H

HEPaBEHCTBA, MX CHCTEMBI;
- YyMEThb ONEpUPOBATh MOHATUSMH: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, Mapajuiejenurie]l, Ipu3Ma, Mupamuia,
durypa ¥ TMOBEpXHOCTh BPAIICHUS, LWIMHAD, KOHYC, Iap,
cdepa, cedeHus: GUTYPHI BPAIICHHUS, IJIOCKOCTh, KACAOIIAsCS
cheppl, IMIMHIPA, JI0IIATh
MUPAMHUJIBI, TPU3MBI, KOHYCA, MHJIUHAPA, IUIOMAnb chepsl,

KOHYyca, MMOBEPXHOCTHU
00beM Ky0a, IPSMOYTOJIBHOTO MapajulesenuIieaa, TUpaMuIbl,
IPU3MBL, IIMHIPA, KOHYCa, 11apa;

- yMeThb wu300pa)kaTh MHOTOTPAHHHKH M TOBEPXHOCTH
BpallleHUsl, UX CEYEHHUS OT PYKHU, C IMOMOIIBI0 UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMETh Paclo3HaBaTh

CUMMCTPUIO B YMCTbH

MPOCTPAHCTBE;
IMpaBHUJIbHBIC MHOTOTPaHHUKHA

pacrno3HaBaTh

- YMEThb ONEPHUPOBATh MOHATHSAMHU: IPSIMOYIOJIbHAS CHCTEMA

KOooOpauHaT, KOOPAMHATBI TOYKH, BCKTOP, KOOPAMWHATHI
BCKTOpA, CKAJIAPHOC MPOU3IBECACHUEC, YIOJ MCKIAY BCKTOpaMU,
CyMMa BEKTOPOB, NPOU3BCACHUEC BCKTOPA HA YHCJIO; HAXOAUTh
C INIOMOHIBIO HN3YYCHHBIX (l)OpMYJ'I KOOpAWHATBI CEPCAUHBI

OTpPEC3Ka, paCCTOAHUC MCKIAY ABYMS TOYKaMU




001aCTIX 3HAHMM, ITOCTOSHHO IIOBEIIIATH CBOM
00pa30BaTebHbII U KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJIb30BaTh MPUEMbI peIeKCUN AJIS OLEHKU
CUTYalll{, BBIOOpA BEPHOTO pEILICHMS;

- YMETb OLEHUBAaTh PUCKU MU CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 UX CHUKCHHUIO;

B) SMOLMOHAJIbHBIN UHTEIJIEKT,
IpEeIoiIararoImui copMUPOBaHHOCTH!
BHYTpEHHEN MOTHBAIIHH, BKJIFOYAOLIEH
CTPEMJICHHE K JIOCTHIKCHHUIO LEIU M YCIEXY,
ONTUMH3M, WHULIMaTUBHOCTD, YMEHHE
JEHCTBOBATH, UCXOS U3 CBOUX BO3MOYKHOCTEN;
- OMIATUH, BKIIOYAIOIIEH  CIIOCOOHOCTb
MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTHIBATh ero pu OCYLIECTBIICHUHN
KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

- COLMAaJbHBIX  HAaBBIKOB,  BKJIIOYAIOIIHX
CHOCOOHOCTh  BBICTpaMBaTh  OTHOIIEHUS C
JOPYTUMH  JIIOJbMH, 3a00TUTHCS, MPOSIBIATH
MHTEpEC U pazperaTh KOH(IUKTHI




1.3. KoauyecTBO 4YacoB, OTBOJHMOE HA OCBOEHHE NPOrpaMMbl Y4eOHOI
AUCHUILIMHBI

O06beM o0pa3oBaTenbHOM Harpy3ku ooy4daromierocs: 340 gacos,
B TOM YHUCJIE:

B (hopMe MpaKTUIECKON MOATOTOBKU 56 4acos;

y4eOHBIX 3aHATHI 328 4acoB;

camocTosaTenbHON paboTel 0 4acos;

KOHCyJbTarui 0 yacos;

[Ipomexxyrounas arrecramus 12.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI Y4e0HOIl padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 340
B T.Y.

OcHoBHOe coJep:kaHue 272
BT. 4.:

TEOpETHUECKOe 00yUueHue 170
MIPaKTUYECKHUE 3aHATHS 102
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue 56
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

MPAKTUYECKHUE 3aHITUS 56
IMpomexxyTounas aTrecTanus (3IK3aMeH) 12




2.2. TeMmaTuuyeCcKMii IVIAH U COeP:KaHMe Y4eOHOM JUCHMIIIIMHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M MpodeccHoHAJIbLHO-

HaumenoBanue pa3jaesioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON
U TeM 4acoB KOMIIeTCHIIUH
MOaYJIb
1 2 3 4
OcHoBHoOe cogepkaHue
Pa3nen 1. [loBTOpenue 24
Kypca MZiTeMaTI/IKI/I OK 01, OK 02,
OCHOBHOMH IIKOJIbI OK 03
Tema 1.1 Copepxanue yueOHOro MaTepuana 2
Ienp u 3anaun bazoBele 3HaHMS W yMEHHS TIO MaTeMaTHKE B TPOPECCHOHATBHOH M B
MaTeMaTUKH pu IIOBCEIHEBHOM J1€ATEIbHOCTH.
OCBOCHMH CHeLHANBHOCTU | KoMOMHUpPOBaHHOE 3aHATHE
Tema 1.2 Copep:xanue yueOHOro MaTepuana 2
Yucna v BBIYUCIEHUS. JleWicTBUS Ha/l MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMHU
Bripaxkenus u U AECATUYHBIMU JPOOSIMHU.
npeoOpazoBaHus JleiicTBus co cTeneHs MU, GOpMYJIbl COKPAILIEHHOTO YMHOKEHUSI.
KomOunupoBanHoe 3aHsaTHE
Tema 1.3. IIpogeccnonaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE 6
I'eomeTpus Ha TUIOCKOCTH | Bubl INIOCKUX GUTYP U UX TIJIOUIAIb.
IIpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPHUH Ha IUIOCKOCTH
[IpakTrueckoe 3aHsaTHE
Tema 1.4 Coneprxanue yueOHOro MaTepuasa 4
ITponienTHele BeIuKCaeHus | [IpocThie MpOIEHTHI, pa3Hble CrIOCOObI UX BhIYMCICHUS. CII0XKHbIE TPOIICHTHI
[IpakTHueckoe 3aHsATHE
Tema 1.5 Coneprxanne y4eOHOTO MaTepuasa 2

YpaBHEHHS 1 HEPABEHCTBA

JIuneitHble, KBaJIpaTHBIE, IPOOHO-IMHEHHbIE YpaBHEHHS U HEPABEHCTBA




HpaKTI/I‘-IeCKOG 3aHATUC

Tema 1.6 Copepxanne yaeOHOTo MaTepuana 6
CucreMbl ypaBHEHUH U CriocoObI perieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsaTus: marpuna 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTenb Marpuilpl. Meton I'aycca. CucteMbl HENMHEHWHBIX YpPaBHEHUU.
Cucrembl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Coneprxanue yueOHOro Marepuasia 2
BxoaH0# KOHTpOIIBL Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHMs W HEpaBEeHCTBA. l'eomerpusi Ha
IIJIOCKOCTH
KonTponbnas pabota
Pazpean 2. 20 OK 01, OK 02,
CreneHu M KOPHH. OK 03
Crenennasi pyHKUHSA
Tema 2.1 Coneprxanue yueOHOro MaTepuasia 4
Crenennas QyHKIMs, €€ [ToHsiTHE KOPHS N-0il CTENEHU W3 AECUCTBUTEIBHOIO 4Mcia. OyHKIUU § = VX ux
CBOJCTBA cBoiicTBa u rpaduku. CBoWCTBa KOPHS N-0i CTEMEHH
Komb6unnpoBanHoe 3aHsTHe
Tema 2.2 Coneprxkanne yueOHOT0 MaTepuania 4
ITpeoOpa3oBanue [IpeoOpa3oBanne nppaluOHATBHBIX BbIPAXKEHHH
BBIPOKEHHUHN C KOPHSIMH N- | [IpakTHuecKoe 3aHsTHE
Oi1 CTeTeHn
Tema 2.3 Coneprxanue yueOHOro MaTepuaa 4
CBolicTBa CTENEHHU C [TonsiTHe cTemeHu C JTIOOBIM pallMOHATBHBIM TOKa3aTeneM. CreneHHble (YHKINH,
palMoHaIbHBIM U WX CBOWCTBA U TpaduKu
JEUCTBUTEIBLHBIM KomOunupoBanHoe 3aHsaTHE
MOKa3aTeNsIMU
Tema 2.4 Coneprxanne y4eOHOTO MaTepuasa 6
Pemenue PaBHOCHIIBHOCTD HMppalMOHANIBHBIX YpPaBHEHUM M HEpaBeHCTB. MeToabl uX




UPpaLMOHATIBHBIX peuieHus. Penienne nppalmoHaabHbIX YpaBHEHUI U HEPABEHCTB
YpaBHEHUI U HEPABEHCTB KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5 Coneprxkanue yueOHOT0 MaTepuaia 2
CTeneHu U KOpHHU. Omnpenenenue creneHHON (yHKIMU. Vcmoyb30BaHWE €€ CBOMCTB, NMPHU PEIICHUU
CrenenHast GyHKIHS YpaBHEHUI U HEPABEHCTB
KonrponsHas pabora
Pa3pnean 3. 14 OK 01, OK 02,
IToxa3aTenbHasn OK 03
pyuxkumus
Tema 3.1 Copep:xanue yueOHOro MaTepuana 4
ITokasarenpHas Qynkuus, | CrenmeHb C [POU3BOJBHBIM  JICHCTBUTENBHBIM TOKa3areneM. OmnpenencHue
ee CBOMCTBA [I0Ka3aTeIbHON (YHKIIMM, €€ CBONCTBAa U TpauK. 3HAKOMCTBO C NPUMEHEHUEM
nokaszaTtenbHON (yHKIMU. PenieHne mokasaTelbHBIX YpaBHEHUH (yHKIMOHAIBHO-
rpadUyeCcKUM METOJOM
KomOunupoBaHHoe 3aHsiTHE
Tema 3.2 Coneprxanue yueOHOro MaTepuaa 4
Pemrenue nmokasarenbHelX | PerneHne moka3aTeNbHBIX YPaBHEHUH METOJOM ypaBHUBaHMs IOKa3aTeneH,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHSI HOBOW NMEepeMEHHOH, (QyHKIMOHATBHO-TPAPHUECKUM METOIOM.
Pemenue nokasareabHbIX HEPABEHCTB
[IpakTrueckoe 3aHsaTHE
Tema 3.3 Coneprxanue yueOHOro MaTepuaa 4
Cucremsl mokasaTenbHbIX | PemeHnune cucteM rmokasarenbHbIX ypaBHEHHH
yYpaBHEHUN KombOunnpoBanHoe 3aHstue
Tema 3.4 Coneprxanne yueOHOTO MaTepuaa 2
Pemenne 3anau. PemreHne mnoka3zarenbHBIX ypaBHEHMH METOJOM YpPaBHMBAHUSA IIOKa3aTeled M
[ToxasarenpHas QyHKIUSA | METOIOM BBEICHUS HOBOM MMEpEeMEHHOM. PeleHne mokazaTenbHbIX HEPABCHCTB
KonrtponsHas pabora
Paznea 4. Jlorapugmel. 34




Jlorapudmuueckasn
pysxkuus

Tema 4.1

Jlorapudm yucna.
JlecaTUYHbBIN 1
HATYpaJIbHBIHA JOrapuQMmBbl,
YHCIIO e

Copep:xanue yueOHOro MaTepuana

Jlorapudm yucna. JlecATUYHBIN 1 HATYPAIbHBIN JOrapuPMBbI, YUCIIO €

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2
CaoticTBa Jiorapu(MoB.

Coneprxanue yueOHOro Marepuasia

CgoiicTBa sorapudmos. Omneparius 1orapupMupoBaHusl.

Onepanus KomOuHMpoOBaHHOE 3aHATHE
norapumMupoBaHUs

Tema 4.3 Copep:xanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapudmuueckast pyHKIUS 1 €€ CBOMCTBA

¢byHKIM, ee cCBOMcTBa

KomOunupoBanHoe 3aHsTHE

Tema 4.4

Pemenue
norapupMUUECcKUX
YpaBHEHUM U HEPABEHCTB

Coneprxkanne yueOHOT0 MaTepuania

[Tonstue mnorapudmuueckoro ypaBHeHusa. Omepanus MTOTEHIUpPOBaHUSA. Tpu
OCHOBHBIX METOJla pELIECHUS JOrapuMUUYECKUX YpaBHEHHH: (PYHKIIMOHATBHO-
rpaduyecKkuid, MeTOJ TOTEHIMPOBAHHWS, METOJ BBEJICHUS HOBON IEPEeMEHHOM.
JlorapupmMuueckre HepaBeHCTBA

KomOunupoBanHoe 3aHsTHE

Tema 4.5 Coneprxkanne yueOHOT0 MaTepuania

Cucremsl ANTOPUTM pEIIeHUs CUCTEMbl ypaBHEHUN. PaBHOCHIBLHOCTH JOTapu(PMHUECKUX
norapuMUIEeCcKux ypaBHEHU U HEPABEHCTB

ypaBHEHUU KoMOuHMpoBaHHOE 3aHATHE

Tema 4.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlEPKAHUE

Jlorapudmsl B ipupojie u
TEXHHUKE

[Ipumenenune norapudpma. Jlorapudmuueckas coupanb B npupone. Ee
MaTeMaTHYECKHUE CBOICTBA

OK 01, OK 02,
OK 03




HpaKTI/I‘-IeCKOG 3aHATUC

Tema 4.7 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenue 3anay. Jlorapupmuueckass  ¢yHkuus. Pemenwe — mpocredmmx  jorapugMuyecKux
Jlorapudmer. ypaBHEHUU 2
Jlorapugpmuueckas KonrponsHas pabora
byHKIHS
2 cemecTp
Pa3nen 5 llpsamble u 18
INIOCKOCTH B
NPOCTPaHCTBE
Tema 5.1. Coneprxanue yueOHOro MaTepuaa
OcHoBHbIE IOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKa, MpsMas, IJIOCKOCTb,
CTEPEOMETPUMN. npoctpancTtBo).  OcHOBHblE — akcHMOMBI  crepeomerpuu.  llepecekaromiuecs, 2
Pacnionoxenue npsAAMBIX U | mapajulelbHBIE M CKpeUIMBafomuecs mpsmble. [Ipu3Hak W CBOWCTBO
MJIOCKOCTEM CKpeNIUBaIMuXCcs NpsMbix. OCHOBHBIE TPOCTPAHCTBEHHBIC (DUTYPHI.
KomOunupoBaHHoe 3aHsiTHE
Tema 5.2. Coneprxanue yueOHOro MaTepuaa OK 01. OK 03
[MapannensHocTs NpsAMBIX, | [lapannensHbie mpsiMas W 1uiockocTh. Ompenenenue. [lpmsHak. ColicTBa (C ’
IpsIMOM U TJIOCKOCTH, nokazatenbetBoM). [lapamnenshbie miockoctu. Onpenenenue. [lpusnak. CoiicTBa
IIJIOCKOCTEN (c noxazarenbcTBOM). Terpasap u ero snemeHThl. llapamnenenunen u ero
aneMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX IPaHel U IMaroHaiel napauienenunesa. 6
[TocTtpoenue ceuenuii. Pemenne 3amay.
KomOunupoBaHHoe 3aHATHE
Tema 5.3. Conepxanue yueOHOro MaTepuasa
[leprnieH IUKYISIPHOCTD [lepnennukynspueie npsmble. [lapamiensHble npsMble, HepHEHANKYISPHBIE K

HPSIMBIX, IPSMOHN U

IIIOCKOCTH, TNIOCKOCTEH

mIocKOoCTH.  [IpW3Hak  NEpHNEeHAUKYISIPHOCTH  HPSAMOM M IUIOCKOCTH.

JlokazarenbcTBO. Ilepnenavkynsap u HakioHHas. [leprnieHIUKyIsSpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHaAnKyJIIpHOCTH INIOCKOCTEN. [loKka3aTenseTBo.




PaccrosiHus B mpocTpaHcTBe

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.4. Coneprxkanue yueOHOT0 MaTepuaia

Teopema o Tpex Teopema o Tpex mnepneHaukyssipax. [JokazarenbcTBO. YToia MeExAay NpIMOu H

TCpHICHAMKYILIpax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU 4
KoMOuHMpOBaHHOE 3aHATHE

Tema 5.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlePKAHUE

[TapayienbHeie, Axcuomsl  crepeoMerpuu. [lepneHIUKYISIpHOCTH  OPSIMOM M IUIOCKOCTH,

NEepHEHIUKYIISIPHBIE, napayieNbHOCTb JIBYX MPSMBIX, MEepHEHIUKYISIPHBIX IIJIOCKOCTH,

CKPEIMBAIOIIMECSA IPAMBIE | EPHIEHAUKYISIPHOCTD MIIOCKOCTEN 2
[IpakTHueckoe 3aHsTHE

Tema 5.6. Coneprxanue yueOHOro Marepuasia

Pemenne 3anau. IlpsaMeie n | Pacnonoxenne nmpsMbIX M IUIOCKOCTEH B MpocTpaHCTBe. [lepneHanKyIspHOCTh U

IJIOCKOCTH B MapajuIeIbHOCTb MPSAMBIX U II0cKocTel. CKpelnBaroIuecs npsmbie

MIPOCTPAHCTBE KonTponbnas pabota 2

Pa3nen 6. Koopannarsl n 12

BEKTOPBI

Tema 6.1 Copepxanue yueOHOT0 MaTepuana 4

JlexapToBbI KOOpAMHATEI B | JlekapTOoBBl KOOPAMHATHI B MpocTpaHcTBe. [IpocTeifmme 3amaym B KOOpJaUHATAaX.

npocTpaHcTBe. PaccrosHue | PacctosiHue Mexxay IByMs TOYKaMU, KOOPJIUHATHI CEPETUHBI OTPE3Ka OK 02, OK 03

MEXAY ABYMS TOYKaAMU. KoMb6uHnpoBanHoe 3aHsTHE

Koopaunatsl cepennnbl

OTpe3Ka

Tema 6.2 Coneprxanne yueOHOTO MaTepuasa 4

BekTopsl B IpocTpaHCTBE.
Yroa Mexy BEKTOpamH.
CkansipHO€E MPOU3BEIECHNE
BEKTOPOB

Bektopel B mpocTpaHcTBe. CIlIO)KEHHE M BBIYUTAHME BEKTOPOB. YMHOMKEHUE
BeKkTOpa Ha uucio. Kommnanapueie BeKTopbl. CKalsipHOE MPOU3BEACHNE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEeKOMIUIaHApHBIM BekTopaM. KoopaunaTsl BekToOpa,




CKaJISIPHOE MIPOU3BENECHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMHU, YOIl
MEXy IPSIMON M IVIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU. Y paBHEHUE IIIIOCKOCTH.
I'eomeTpuueckuii CMbICI OIPENEIUTENS 2X2

Komb6unupoBanHoe 3ansrue

Tema 6.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJIeP:KAHME 2
IIpakTuko-
OPUCHTHUPOBAHHBIC 3a1a49l | KoopAWHATHAs MJIOCKOCTh. BhIUMCIIeHHE pacCTOSHUN W IIONIafed Ha MIOCKOCTH.
Ha KOOPAMHATHOM KonnuecTBeHHbIE pacueThbl
IIOCKOCTH [TpakTHueckoe 3aHsATHE
Tema 6.4 Copep:xanue yueOHOro MaTepuana 2
Pewernue 3anau. JleKapTOBBI KOOPMHATHI B IPOCTPAaHCTBE. BekTophl B mpoctpancTse. ClOKEHHE
KoopyHats! 1 BEKTOpbI BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpPAa Ha 4MCiI0. KOMIUIaHApHBIE BEKTOPBL.
CkasipHO€  TPOU3BENEHUE  BEKTOPOB. PaznoxkeHue BEkTOpa 1O  TPeEM
HEKOMITJIaHapHbIM BekTopaM. Ilpocreiimue 3agaun B koopauHarax. KoopauHaTsl
BEKTOpA, PaCCTOSTHUE MEXAy TOUKaMH, KOOPAMHATHI CEPEUHbBI OTPE3Ka, CKaIIPHOE
MIPOU3BEJCHNE BEKTOPOB B KOOPJAMHATAX, YroJ MEXIY BEKTOpPaMH, YTOJI MEXAY
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMU
KonTponbnas padora
Pa3nen 7. OcHoBbI 40 OK 01, OK 02,
TPUTOHOMETPHH. OK 03
Tpuronomerpuyeckue

byHkumnu




Tema 7.1
Tpuronomerpudeckue
(GYHKIIMH TPOU3BOJIBLHOTO
yria, uncia. Paquannas u
rpajaycHas Mepa yria

Copepxanue yueOHOro MaTepuana

Panuannas mepa yria. IIoBopoT Touku BOKpYr Haudajia koopauHat. OnpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCA U KOTAaHI'€HCa. 3HAKU CHUHYCa, KOCUHYCa, TAaHI'€HCA U
KOTaHI€HCa 0 YETBEPTSAM. 3aBUCUMOCTh MEX]y CUHYCOM, KOCHHYCOM, TAHT€HCOM
Y KOTAHT€HCOM OJHOTO U TOTO XK€ yria

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 7.2

OcHOBHBIE
TPUTOHOMETPHYCCKHE
TOXJIECTBA.

dopMmyIibl TPUBEICHHS

Coneprxkanue yueOHOro MaTepuasia

Tpuronomerpuyeckue toxaectsa. CUHyC, KOCUHYC, TAHI€HC U KOTAHI'€HC YIJIOB O
U - o.. DopMyIibl IPUBEICHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.3

CuHyc, KOCUHYC, TAaHT'€HC
CYMMBI M Pa3HOCTH JIBYX
YIJIOB

CuHyc 1 KOCUHYC
IBOMHOTrO yria. opmyiibt
IIOJIOBUHHOTO yIJja

Coneprxkanne yueOHOT0 MaTepuania

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHHYCOB. CHMHYC M KOCHHYC
ABOMHOrO yria. @opMyibl [IpeoOpa3oBanusi CyMMBI

TPUTOHOMETPUUECKUX (YHKIUN B IPOU3BEIEHUE U IPOU3BEIEHUS B CYMMY.

IOJIOBUHHOTO  yTIJIa.

BeipakeHue TpPUTOHOMETPUYECKMX (QYHKIMH dYepe3 TaHIMeHC TOJOBUHHOTO

aprymenTa. [IpeoOpa3zoBanusi IpoCTEHIINX TPUTOHOMETPHUUECKHUX BBIPAKEHUI

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 7.4

Coneprxanne y4eOHOTO MaTepuasa




@DyHKINH, UX CBOWCTBA.
Crioco0sb1 3a1aHust

OO6nacte ompeneseHUs U MHOXKECTBO 3HAa4eHUH (yHKUUN. YETHOCTH, HEYETHOCTD,
nepruoAnIHOCTh PyHKIMNA. CriocoObl 3ajaHus PYHKITHIA

byHKIII KomOuHMpoBaHHOE 3aHATHE
Tema 7.5 Copepxanne yaeOHOT0 MaTepuana
TpuronomeTpuyeckue OO0nacTh ompeneNieHuss ¥ MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX (YHKITHIA.

¢$yHKIMH, UX CBOICTBA U

YétHOCTh, HEYETHOCTD, NEPUOJUIHOCTH TPUTOHOMETpUYEeCKUX (yHKuui. CBoiicTBa

rpaduku u rpaduku QyHKIMIA y = cOS X, y = sin X, y = tg X, y = ctg X.
KomOuHupoBaHHOe 3aHsTHE.
Tema 7.6 Coneprxanue yueOHOro MaTepuaa
ITpeoOpa3oBanue Cxartue u pacTshkeHHe Tpa@uKOB TPUTOHOMETPUIECKUX (PYHKIIUH.
rpaduKoB [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA
TPUTOHOMETPHUYECCKUX [IpakTryeckoe 3aHsTHE
byHKUIMMA
Tema 7.7 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHNE
Onwucanue Vcnonb3oBaHue CBONCTB TPUTOHOMETPHUUECKUX (YHKIMH B NpodeccCHOHaIbHBIX
IPOM3BOJICTBEHHBIX 3aavax

IPOLIECCOB C IOMOILBIO
rpadukoB QpyHKUINH

[IpakTHueckoe 3aHsATHE

Tema 7.8

Coneprxkanne yueOHOT0 MaTepuania

OO6parHbie
TPUrOHOMETPHHYECKHE OO6patHbie TpuroHoMeTpuyeckue GyHkun. x cBoiicTBa U rpaQuku
KLU
ymic KomOunnpoBanHoe 3aHsaTHE
Tema 7.9 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHCHUA U HCPABCHCTBA

PemreHne TpUrOHOMETPUYECKMX YPAaBHEHHMM OCHOBHBIX THIIOB: IPOCTEHIINE

TPUTOHOMCTPHYCCKUEC YpPAaBHCHHA, CBOIAAINHUECA K KBaJApaTHBIM, PpPCIIACMbIC

Pa3I0KECHUEM HAa MHOXKUTCEIIN, OTHOPOAHBIC.




[Ipocreiimme TPUroHOMETPUYECKHUE HEPABEHCTBA

HpaKTI/I‘-IeCKOG 3aHATUC

Tema7.10 Coneprxkanue yueOHOT0 MaTepuaia 2
CucreMbl CucreMbl IPOCTEHUIIINX TPUTOHOMETPUUYECKUX YPaBHEHUH
TPUTOHOMETPHUUECKUX KoMOuHMpOBaHHOE 3aHATHE
ypaBHEHUH
Tema 7.11 Coneprxkanue yueOHOro Matepuasia 2
Pemenue 3ana4. 0CHOBBI ITpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUMN. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHMM U HEPABEHCTB B TOM YHCJIE C MCIOJIb30BaHUEM
Tpuronomerprueckue CBOMCTB (DYHKIIMIA.
byHKIIUN KonTponbnas pabota
Pa3nen 8. 8 OK 01, OK 02,
KommiexkcHble yncia OK 03
Tema 8.1 Coneprxkanue yueOHOro MaTepuasia 4
KommuiekcHble uncna [lonsitue komruiekcHoro uucia. ConpspKeHHbIE KOMILIEKCHBIE YHCIIa, MOAYJIb M
apryMeHT KOMIUIEKCHOro uucia. Popma 3anmucd  KOMIUIEKCHOTO  YHUCIa
(reomeTpuyeckasi, TpUTOHOMETpUUEeCcKas, anreOpaudeckas). ApudmMernyeckue
JENUCTBUS C KOMIUIEKCHBIMH YHCIIaMU
KomM0uHMpoBaHHOE 3aHsTHE
Tema 8.2 Coneprxkanne yueOHOT0 MaTepuania 4
[Ipumenenue BeinonHenne  pacyeToB ¢ NOMOIIBK  KOMIUIEKCHBIX  uucen. [Ipumepst
KOMILJIEKCHBIX YHCEI HCIIO0JIb30BaHUSI KOMIUIEKCHBIX YUCEI
[IpakTHueckoe 3aHsTHE
Pa3nen 9. [IpousBoanas 38 OK 01, OK 02,
¢pynkuun, ee OK 03
NpuMeHeHue
Tema 9.1 Coneprxanne y4eOHOTO MaTepuasa 2




ITonsiTHE TPOU3BOAHOM.
DopMmyIisl U IIpaBUia

OmnpeneneHre YMCIOBON MOCIEIOBATEIBHOCTH M CcrOcoObl ee 3amaHus. CBOHCTBa
YHUCJIOBBIX IOcaenoBaTenbHOCTER. OnpeneneHue Inpezaena IOCIEI0BaTENbHOCTH.

g hepeHIPOBAHS Breuucnenne  mpepenoB  mociepoBaTenbHocTei.  [lpemen  ¢ynkumm  Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaienue
byHkuu. 3anayd, MOPUBOJALIME K MOHATHIO MPOU3BOAHON. Ompenenenue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOAHOMN
KoMOuHMpOBaHHOE 3aHATHE

Tema 9.2 Copep:xanue yueOHOT0o MaTepuana

HpOI/I3BOI[HBIe CYMMHBI,
Pa3HOCTH IIPOU3BEACHUA,
4aCTHOI'O

®opmynsl quddepennupoBanus. [Ipasuna nuddepeHupoBaHus

HpaKTI/I‘leCKOC 3aHATUC

Tema 9.3

IIpousBoaHbIE
TPUTOHOMETPUUECKUX
¢byukuuil. [IpousBonnas
CIIOKHOU (PYHKIIUU

Coneprxkanue yueOHOro MaTepuasia

Onpenenenue ciaoxHoON QyHkMU. [Ipon3BogHAs TPUTOHOMETPUUECKUX (DYHKIIMM.
[Tpon3zBosHas COXKHON (HYHKLIUU

KomOunupoBanHoe 3aHsTHE

Tema 9.4
Ilousarue o

HENPEPbIBHOCTH (DYHKIIHH.

Meto nHTEpBAIOB

Copepxanue yueOHOT0 MaTepuana

[lonstue HenpepbiBHOM ¢yHkiuu. CBoiicTBa HenpepblBHOM ¢yHKIMH. CBA3b
MEX/1y HEMPEPhIBHOCTHIO U U PepeHnpyeMocTbi0 QYHKIIMU B TOUKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METOI0M MHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 9.5
I'eomerpuuecknii u
buznyecKkuit CMbICI

Coneprxanne yd4eOHOTO MaTepuasa

I'eomeTpuueckuii CMBICI TPOU3BOJHOM (YHKIMM — YIIOBOH KO3 (UIMEHT
KacaTelbHON K Tpaduky (YHKIMU B TOYKE. YpaBHEHHME KacaTelbHOH K rpaduky




IIPOU3BOJHOM (GyHKIMU. AJTOPUTM COCTAaBIICHHUS YpaBHEHHs KacaTeIbHOW K rpaduky (QyHKIHH
y=f(x)
KomOuHupoBaHHOe 3aHsATHE

Tema 9.6 Copepxanne yaeOHOT0 MaTepuana

Ddusuyeckuii CMBICT
IIPOU3BOJHOM B

@usnyeckuil (MEXaHUYECKUIT) CMBICIT IPOU3BOJHOW — MIHOBEHHAasi CKOPOCTh B
MOMEHT BpemeHu t: v = §' (1)

IpoeCCUOHATBHBIX [IpakTuyeckoe 3aHsATHE
3a/1a4ax
Tema 9.7 Copnepxkanue y4eOHOro MaTepyana

MOHOTOHHOCTH (PYHKIIHH.
Touku sKcTpeMyMa

Bospacranue u yObIBaHuME (QYHKIUH, COOTBETCTBUE BO3PACTaHUS U YObIBAHMS
¢GbyHKIMK 3HaKy Mpou3BOoAHOH. [loHATHE TNPOM3BOAHON BBICIIETO TOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI MPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha
OoTpe3Ke. 3aJaud Ha MaKCUMyM U MHUHUMYM. lloHATHE acMMITOTBI, COCOOBI MX
oTpeNiesieHusl. ANTOPUTM HCCIenoBaHus (YHKIMHM M TMOCTPOSHHs ee rpaduka c

MIOMOIIBIO TPOM3BOIHOU. J[poOHO-NTMHEeHAs pyHKIUSA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 9.8
Uccnenoanue GpyHkuuii u
NOCTpOEHUE TpauKOB

Copep:xanue yueOHOTO MaTepuana

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb U ITIOCTPOEHUE I'PaUKOB.

KomOunupoBanHoe 3aHsTHE

Tema 9.9 Haubonpiiee u
HanMEHbIIIEE 3HAUCHUS

byHKIIUN

Copep:xanue yueOHOTO MaTepuana

HaxoxnaeHnue HanOOJBIICTO W HAUMEHBIIETO 3HAYCHHM (I)YHKI_[I/Iﬁ, MMOCTPOCHUC
l"pa(i)I/IKOB MHOTI'OYJICHOB C UCIIOJIB30BAHHEM allllapaTa MaTEMaTH4YC€CKOTO aHaIn3a

KomOunnpoBanHoe 3aHsaTHE

Tema 9.10

Haxoxnenue
ONTUMAJIBHOTO PE3YJIbTATA
C TIOMOIIBIO IIPOU3BOIHON

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

Haunmenbiiee 1 HauOobIlIee 3HAUCHUE (bYHKI_II/II/I

[IpakTHueckoe 3aHsATHE




B IMPAaKTUYCCKHUX 3aJjavdax

Tema 9.11 Copepxanne yaeOHOTo MaTepuana 2
Pemenue 3anau. ®opmyinsl u npaswia auddepenunpoBanus. McenenoBanue GyHKIMNA € TOMOIIBIO
[Ipoussoxnnas GyHkuuy, ee | mpousBoaHol. Hanbosbiiee 1 HaMMeHbIIee 3HAYCHHST () YHKITUH
pUMEHEHHE KonTponbnas pabora
Paznen 10. 14 OK 01, OK 02,
IlepBooOpa3nas OK 03
¢pyHkuun, ee
NpUMeHeHHe
Tema 10.1 Copep:xanue yueOHOro MaTepuana 2
[TepooOpa3Has pyHkuMU. | 3amada O BOCCTAHOBJICHMH 3aKOHA JBHMIKCHHUS 1O M3BECTHOH ckopocTH. IToHsTHE
[TpaBuia HaXOXICHUS uHTerpupoBanus. O3HaKOMJIEHUE C MOHSATUEM HHTErpaiga U IMepBOOOpa3HOM IS
epBOOOPA3HBIX ¢bynkuun y=f(x). Pemenne 3amad Ha CBS3p MEPBOOOpaA3HOW M €€ MPOHU3BOIHOMH,
BBIYHCIICHUE MEpPBOOOpa3sHOW i jJaHHOM QyHkuuu. Tabmwma dopmyn s
HaX0XJAEeHUs NepBooOpa3HbIX. M3yueHre npaBuiia BEIUKMCICHHSI IEPBOOOpAa3HON
KomOunupoBaHHoe 3aHsATHE
Tema 10.2 Coneprxanue yueOHOro MaTepuaa 2
[Tnomans KpUBOIUHEMHONW | 3aaun, MPUBOJALIME K IOHATHIO ONPEAEICHHOT0 MHTErpaja — O BBIYMCICHUU
Tpaneuuu. @opmyiia IJIOIIAAM KPUBOJMHEWHOW Tpalenuu, O IepeMemeHnn Todku. [lonsTtue
Herotona — JleitOnuna ONpEIEIEHHOT0  HMHTErpaja. 'eomeTpruueckuii. ©  (QU3KMYECKUI  CMBICH
onpeneneHHoro uaTerpaina. ®opmyna Herotona— JleiOuuiia
KomOunupoBaHHoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuasa 2
Heonpenenennslii n [loHsTHE HEONPENEIEHHOTO UHTETpaJIa
OIPEJEIEHHBIA MHTETPANIbI | [IpakTHYECKOE 3aHATHE
Tema 10.4 Coneprxanne y4eOHOTO MaTepuasa 2

[Moustue 00
OTpesieIeHHOM UHTEerpaie

FCOMCTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTETpaJla

KOM6I/IHI/IpOBaHHOe 3aHATHUC




KaK ILIOILAIN
KPUBOJIMHEHHOH TpaNenyuu

Tema 10.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE 4
OnpeneneHHbI MHTErpan | ['eoMeTpuYeckuii CMBICT ompeaeiacHHoro uHTerpana. ®opmymna HerooToHa -
B KH3HU JleitOHuna.

Pemenue 3a7au Ha npuMeHeHHe UHTETpajia i BhIYUCICHUS PU3NYECKUX BETUYHH

U IJI0Iaen

[IpakTHueckoe 3aHsATHE
Tema 10.6 Coneprxkanue yueOHOro Matepuasia 2
Pemenune 3anau. [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpuMenenue
ITepBooOpasnas pynkumu, | KonrponbHas pabora
ee MpUMEeHEeHUe
Pa3zpen 11. 44 OK 01, OK 02,
MHororpaHHuKH ¥ TeJa OK 03
BpAallleHUsl
Tema 11.1 Coneprxanue yueOHOro MaTepuaa 2
Bepmunsl, pebpa, rpanu [TonsiTne mMHOrorpanHuka. Ero smemeHTHI: BepiiuHbl, pebpa, rpaHu. JuaroHais.
MHOTOIPaHHHUKA CeueHnue. Boinykiible 1 HEBBITYKIIbIE MHOTOTPAHHUKHU

KomOunupoBanHoe 3aHsTHE
Tema 11.2 Coneprxkanne yueOHOT0 MaTepuania 2
[Tpusma, ee [Tonstue npusmbl. Ee ocHoBanus u O0koBbIe TpaHu. Breicota mpusmsl. [lpsamas u
COCTaBJIAIONINE, CEYEHHME. | HaKJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenue
[Tpsimast v IpaBUIIbHAS KoMOuHMpoBaHHOE 3aHATHE
MIPU3MBI
Tema 11.3 Coneprxanne yueOHOTO MaTepuasa 2

[Tapannenenunen, KyoO.
Ceuenue Kyo0a,
napajuresieune/a

[Tapannenenumnesn, cBoicTBa NPSAMOYTOJIBHOTO TMapajuienenuiena, kKyo. Cedenue
KyOa, mapajuienenumneaa

KOM6I/IHI/IpOBaHHOe 3aHATHUC




Tema 11.4

[Tupamuna, ee
COCTAaBJIAIOIINE, CEUYCHHE.
[IpaBunpHas nupamua.
YcedyeHHnas nupamuaa

Conepxkanue y4eOHOro MaTepHuania

HI/IpaMI/II[a n €€ DJJCMCHTHI. HpaBI/IJ'IBHaH nmupamMuaa.

Vceuennas nupaMuaa

CedeHue mnHUPaAMUIBI.

Komb6unupoBanHoe 3anstue

Tema 11.5
bokxoBasg u nonnas
MMOBEPXHOCTh MPU3MBI,

Conepkanue yaeOHOro MaTepuaia

[Tnomans 60KOBOM M MOJHON NOBEPXHOCTHU IPU3MBI, TUPAMUIbI

[IpakTHueckoe 3aHsATHE

MAPaMU/IbI
Tema 11.6 Copep:xanue yueOHOT0o MaTepuana

Cummertpus B KyOe, CumMeTpusi OTHOCHUTENBHO TOYKU, HOpSIMOH, mmiaockoctu. Cummerpus B KyoOe,
napajuieNienunese, napajuiefienunesae, npusme, mupamuie

IIpU3Me, IUpaMuIe

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.7 IpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COJlePKAHUE

[Tpumepsl cuMMeTpuii B Cummerpus B IpUpoO/JIe, ApPXUTEKTYpE, TEXHHUKE, B ObITY

npodeccun [IpakTnueckoe 3anaTne

Tema 11.8 Coneprxanue yueOHOro MaTepuaa

[TpaBunibHBIE [TonsiTre npaBuIbHOTO MHOTOrpaHHKUKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB

MHOFOFpaHHI/IKI/I, HUx
CBOWCTBA

[IpakTrueckoe 3aHsaTHE

Tema 11.9
[umuuap, ero
cocraistone. Ceuenne

Copep:xanue yueOHOTO MaTepuana

Hunuugp u ero snementsl. CeueHre UUIMHAPA (MapauieIbHOE OCHOBAHUIO U OCH).
Pa3Beprka nunuHapa

UIHH]IpA KoMOuHMpOBaHHOE 3aHATHE
Tema 11.10 Coneprxanne y4eOHOTO MaTepuasa
Konyc, ero Konyc m ero onementsl. CedeHume KoHyca (MapajuielbHOE OCHOBAaHHIO U

cocrapisiomue. CeueHne

MpoXoAd1IcCe UCpe3 BCpI_HI/IHy), KOHHUYCCKHUEC CCUCHU. Pa3BCpTKa KOHYCa




KOHYca

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.11

VY ceueHHbI KOHYC.
Ceuenme yce4eHHOTO
KOHYcCa

Conepxkanue y4eOHOro MaTepHuania

VYceuennsiii konyc. Ero obpasyromas u Beicota. CeueHne yceueHHOTo KOHyca

HpaKTI/ILIeCKOC 3aHATUC

Tema 11.12
lap u cdepa, ux ceueHus

Copepxanue yueOHOro MaTepuana

ap u cdepa. Bzaumuoe pacronoxkenue cdepbl U miockoctu. CeueHue mapa,
cepsl

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 11.13

[Tousitue 006 0OBEME TeENA.
OTtHoleHne 00bEMOB
MOJOOHBIX TEN

Copep:xanue yueOHOro MaTepuana

[Tonstre 06 oO0beme Tema. OObeM Kyba M MPSMOYTOJBHOTO IMMapaJUISIICITHIIC .
Ob6wem WINHApPA.
I'eomeTpuueckuii cMbICH ONpenenuTens 3-ro nopsaka

IpU3MBl U OtHOmIeHWE OOBEMOB TOJOOHBIX  TEI.

HpaKTI/I‘leCKOC 3aHATUC

Tema 11.14
OO0BEMBI U TUIOLIATH
ITOBEPXHOCTEN TEI

Copepxanue yueOHOT0 MaTepuana

O6bemMbl mupamuabl U kKoHyca. O0bem mapa. [Tnomaau nosepxHocrel Ten

KomOunupoBanHoe 3aHsaTHE

Tema 11.15 Coneprxanue yueOHOro MaTepuaa

KomOunanmun KomOunHanmm reoMmeTpuuecKkux Tel

MHOTOTPaHHHUKOB U TEI [IpakTHueckoe 3aHsiTHE

BpalleHus

Tema 11.16 Coneprxanne yueOHOTO MaTepuasa

I'eomeTpuueckue Hcnons3oBanne KOMOWHAIMN MHOTOTPAHHHKOB W TEJ BPAIICHUS B TPAKTHUKO-

KOM6I/IHaIII/IH Ha IMPAaKTHKE

OPHUCHTHPOBAHHBIX 3aJjavdax

HpaKTI/I‘-ICCKOC 3aHATUC




Tema 11.17

Penrenue 3amau.
MHOTOrpaHHHUKHU U Tea
BpaIeHus

Conepxkanue y4eOHOro MaTepHuania

OO0beMbl U rmjiaomaay MOoBCPXHOCTU MHOTOTPAHHUKOB U TCJI BpalllICHUA

KonTponbnas pabora

Paznen 12. 12 OK 01, OK 02,
MHo:xecTBa. JJ1eMeHThI OK 03
Teopuu rpagos
Tema 12.1 Coneprxkanne yueOHOro MaTepuasia 4
MHoxecTBa [Tonarue muoxecTBa. [TonmMHOXkecTBO. Onepanuy ¢ MHOXKECTBaMHU
Komb6unnpoBanHoe 3aHstue
Tema 12.2 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePKAHUE 2
Omnepanun ¢ MHOKecTBaMH | Oriepaiiiu ¢ MHOYXKeCTBaMHU. PellieHue npukiIaHbIX 3a/1a4
[IpakTrueckoe 3aHsATHE
Tema 12.3 Copep:xanne yueOHOTO MaTepuana 4
['padwsr [Tonsartue rpada. Cs3HbIA rpad, 1epeBo, HUKI rpad HA IIOCKOCTH
[IpakTrueckoe 3aHsaTHE
Tema 12.4 Coneprxkanne yueOHOT0 MaTepuania 2
Pemenue 3anau. Onepauun ¢ MHokecTBaMu. OmHcaHME pealbHBIX CUTyallUd C IOMOLIBIO
MmuoxectBa, I'padet u ux | mHOXKecTB. [IprMeHeHHe rpadoB K PEIICHHIO 32124
IIPUMEHEHNE KonTtponbHas pabora
Pa3nen 13. DaeMeHTBI 24 OK 01, OK 02,
KOMOMHATOPHKH, OK 03
CTATUCTUKHU U TEOPUHU
BepPOSITHOCTE
Tema 13.1 Coneprxanue yueOHOro MaTepuasa 2
OcHOBHBIE IOHATHSA IlepecTaHOBKH, pa3MEILIEHUs, COUETAHMUS.
KOMOHWHATOPUKH KomOunupoBaHHoe 3aHsTHE.




Tema 13.2

CoObITHE, BEPOSTHOCTH
coObITHs1. CIIOKEHHE U
YMHOXEHHE BEPOSITHOCTEH

Conepxkanue y4eOHOro MaTepHuania

CoBMeCTHBIE M HECOBMECTHBIE COOBITHS. TeOpCMBI 0 BCPOATHOCTU CYMMBI
CcOOBITHH. Y ClIOBHAS BCPOATHOCTD. 3aBUCHMBIE U HE3aBHCUMbBIE COOBITHS. TeopeMLI

0 BEPOATHOCTH IIPOU3BEACHUA COOBITHH.

KoMOuHMpOBaHHOE 3aHATHE

Tema 13.3
BepositHOCTh B

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOB CoIEpPKaHuEC

OTHOCHUTENbHAsA YacToTa CO6LITI/I$I, CBOMCTBO €€ YCTOﬁqHBOCTH. CraTtucTuueckoe

npodeccuoHaNbHBIX omnpezaeneHue BepossTHOCTU. O1ieHKa BEpPOSTHOCTU COOBITHS
3ajauax [IpakTUyeckoe 3aHsITHE
Tema 13.4 Coneprxanue yueOHOro Marepuasia

JuckperHas ciaydaiiHas

Bunel cnywaiiabix BenuuuH. OmnpezenieHue JUCKPETHOW CllydallHOM BEIUYMHBI.

BEJIMYMHA, 3aKOH €€ 3aKkOoH pacmpeneieHusl JAMCKPETHOM ciydaiiHOM BenuuuHbl. Ee uwncioBble
pacnpeneneHus XapaKTepUCTUKHU
KomOunupoBaHHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaa
3agaun MaTeEMaTHYECKON Bapuanmonnsiit  psia.  Ilonmuron dacror u  rucrorpamma.  (CratucTuueckue

CTaTUCTUKH XapaKTePUCTHKU psAJia HAOII0AaeMbIX JaHHBIX
[IpakTrueckoe 3aHsaTHE
Tema 13.6 IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE

Cocrasnenne TabIuI 1
JTUarpamMM Ha MPaKTHKe

HepBI/I‘IHa}I o6pa60TI<a CTaTUCTHYCCKHX NAaHHBIX. Fpa(bnqecxoe HX MPEACTaBJIICHUC.
Hax0>1<)1eH1/1e CpE€AHUX XapaKTCPUCTUK, Ha6HIOJIaeMBIX JaHHBIX

[IpakTrueckoe 3aHsATHE

Tema 13.7
Pemenune 3amauy.
OJIEMEHTHI
KOMOWHATOPUKH,

Conepxkanue yaeOHOro MaTepuania

ONIEMEHTBI KOM6I/IHaT0pI/IKI/I. CO6LITI/IC, BCPOATHOCTDH coObITus. ClOXKEHHE U
YMHOKCHUC BCpOHTHOCTCf/'I

KonrtponsHas pabora




CTaTUCTUKU U TCOpUU

BEPOSATHOCTEM
Paznen 14 26 OK 01, OK 02,
YpaBHeHus u OK 03
HEepaBeHCTBa
Tewma 14.1 Coneprxkanue y4eOHOT0 MaTepuaia 4
PaBHOCWIIBHOCTB PaBHOCUIIBHOCTE ypaBHEHMII U HepaBeHCTB. OmpexneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMI U HEPABEHCTB | paBHOCWIBHBIX MEPEXOAax B YpaBHEHUSX M HepaBeHcTBax. OOmme MeTo/bl
peleHusl ypaBHEHHIA: TIepexol OT paBeHCTBa (DYHKIMH K PaBEHCTBY apTyMEHTOB
JUI1 MOHOTOHHBIX (DYHKLUH, METOJl Pa3JIOKEHUSI HA MHOXKUTEJIU, METOJ BBEJCHHUS
HOBOM NMEPEeMEHHOH, PYHKIIMOHAIBHO-TpadUIECKIil METO/
KomOunupoBaHHoe 3aHsTHE
Tema 14.2 Coneprxanue yueOHOro MaTepuasia 4
I'papuueckuit metox OOm1re MeToIbl PEeUICHUsT HEPABEHCTB: MEePEX0]l OT CpaBHEHUS 3HAYCHUH (DyHKITHIA
pelleHns ypaBHEHUH, K CpaBHEHHIO 3HAYEHHM apryMeHTOB [UIsi MOHOTOHHBIX (QYHKIUH, MeTof
HEPaBEHCTB MHTEPBaJIOB, (QyHKUIMOHAIBbHO-Tpaduueckuil Mmeto. ['paduyeckuii MeTos peteHus
YPaBHEHUI U HEPABEHCTB
KomOunupoBaHHoe 3aHsATHE
Tema 14.3 Coneprxkanne yueOHOT0 MaTepuania 4
VYpaBHenus u HepaBeHCcTBa | OmpeneneHne Moaynsi. Packpeitme Momynss mo ompexaeneHuto. IIpocreiimme
C MOJyJieM YpaBHEHUsI 1 HEPAaBEHCTBA ¢ MoAyieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEXO0J0B B
OTpe/IeNIEHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOJYJIEM
KomOunupoBaHHoe 3aHATHE
Tema 14.4 Conepxanue yueOHOro MaTepuasa 6

VYpaBHEHMS U HEPABEHCTBA
C MmapaMeTpaMu

3HakoMCcTBO ¢ nmapameTpoM. [Ipocreiinye ypaBHEHHs U HEPABEHCTBA C TapaMeTPOM

[IpakTHueckoe 3aHsATHE




Tema 14.5 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJleP:KAHME 6

Cocrapiienne u penieHue | PeleHne TEKCTOBBIX 3a71a4 MPOPECCHOHATIBHOTO COICPIKaHHSI

poeCCHOHATBHBIX 3a1a4 | [IpakTHYeCKUe 3aHATHS
C IOMOLIbIO YPaBHEHUI

Tema 14.6 Coneprxkanue yueOHOT0 MaTepuasia 2

Pemenue 3anau. OO01ue MeTobl pelieHus] ypaBHEHUI. YpaBHEHUS U HEPAaBEHCTBA C MOJIYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu

KonTponbnas padota

IIpome:xxyTouyHast aTTecTanus (IK3aMeH) 12

Bcero: ‘ 340




3. YCJIOBUA PEAJIN3AIIMA TIPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUIIJIMHBI
3.1 lns peaju3anMy NporpamMMbl AUCHUILIUHBI A0JKHBI OBITH NMPe1yCMOTPEHbI

CJIeAy IIuEe ClICNHAJIBHBIC IIOMECIICHUA

Ka6uHeT MaTeMaTH4eCKUX AUCHMILUIMH: pabodyee MeECTO IperojaBarelis; pabodne mecra
00y4aromuxcs; MyJIbTUMEIUNHBIN KOMILJIEKC (KOMIBIOTEP C JIMLIEH3UMOHHBIM IPOrPAMMHBIM
oOecrieyeHHeM, IPOCKTOP, HHTEPAKTUBHAsS JIOCKA, TEJIECBU30P, IPUHTEP, AaKyCTUYCCKUE
KOJIOHKH);  BCIIOMOTaTeJIbHOE O00OpyJOBaHHME: aBTOMATH3UPOBaHHbIC paboyhe MecTa
o0OecreYeHbl  JOCTYIIOM B 3JIEKTPOHHYIO  HMH()OPMAIIMOHHO-00pPa30BaTEIbHYIO  CpEeay
YHHUBEPCHUTETa, BBIXOJOM B HWH(POPMAIMOHHO-KOMMYHUKALMOHHYIO ceTh «VHTepHeT»,
obecreyeHbl KOHTEHTHOM bunpTpanuei, CHCIHATU3UPOBAHHBIM IPOrPaMMHBIM
oOecrieueHrueEM

3.2. UudopmanuoHHOE oDecriedeHUe peaTn3aiii NPporpaMmbl
Jlnist peanu3anyi MporpaMMbl OMOIUOTEUHBIH (OHI 00pa30BaTENLHONW OpraHHU3alUuU
UMEeT TICUaTHBIC /WM AJIEKTPOHHBIC 00pa3oBaTelbHBbIC M WH(MOPMAIIMOHHBIC PECYpPCHI IS
UCIIOJI30BaHUs B 00pa30BaTEIIbHOM IPOIIECCe.
3.2.1. OcHOBHbBIE H3T1aHNS.

1. Kapm, A. II. MaremaTuka : 6a30BbIil ypoBeHb : ydueOHOe mocobue : B 2 yactax / A. IL
Kapm, A. JI. Bepaep. — Mocksa : [Ipocemenue, 2025 — Yacts 1 — 2025. — 319 ¢. —
ISBN 978-5-09-122815-1. — Tekcr : a5eKTpoHHBIH // JIaHb : 31eKTpOHHO-OMOIMOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/497720 — Pexwum focTyma: ajasi aBTOPH3.
[10JIb30BaTENEH

2. Kapm, A. II. Marematuka : 6a30BbIii YpoBeHb : yueObHOe mocobue : B 2 vactsax / A. II.
Kapm, A. JI. Bepaep. — Mockaa : IIpocsemenne, 2025 — Yactp 2 — 2025. — 255 ¢. —
ISBN 978-5-09-122816-8. — Tekcrt : a1ekTpoHHbIM // JlaHb : 3JIeKTpOHHO-OMOIMOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/497723 — Pexwum focTyma: ajas aBTOPH3.
II0JIB30BAaTENEH.

3. Maremaruka: anrebpa W Hayajla MaTEeMaTHYECKOTO aHalW3a, reoMeTpus. Anredpa u
Hayajia MaTemMaTuueckoro aHanusa : 10—11-e kiaccel : 6a30BbIi U yri1yOJIEHHBIN YPOBHU
: yuebnuk / 1. A. Anumos, FO. M. Konsarun, M. B. Tkauésa [u ap.]. — 13-e u3z., crep.
— Mocksa : IIpocsemenue, 2025. — 463 c¢. — ISBN 978-5-09-120157-4. — TexcrT :
ANEeKTpOHHBIN /  Jlamp @  »NeKTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/497603 — Pesxum qocTyma: AJsi aBTOPH3. TOIb30BaTeNeH.

4. Matemartuka. Anredpa ¥ Hadyajga MaTeMaTHUYECKOT0 aHaIn3a : 6a30BbIii yPOBEHB : yueOHOe
noco6wue / III. A. Aimmos, M. B. Tkauésa, 10. M. Konsrun [u ap.]. — 2-e usn., crep. —
Mocksa : IIpocsemenne, 2025. — 559 c¢. — ISBN 978-5-09-121359-1. — TekcrT :
anekTpoHHbld  //  Jlamb @ anexkTpoHHO-OMOMmMoreuHas  cucrema. —  URL:
https://e.lanbook.com/book/496688 — Pexxum gocTyma: 1uist aBTOPH3. MOJIb30BATEICH.

5. Maremaruka. ['eomeTpus : 6a30BbIi ypoBeHb : yuebHoe nocobue / JI. C. AtanacsH, B. @.
Byrysos, C. b. Kagomuies [u ap.]. — 2-e u3z., crep. — Mockaa : [Ipocsemenue, 2025. —
303 c. — ISBN 978-5-09-121360-7. — Texct : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/496691 — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIICH.
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3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH.

Knénos, A. B. Marematuka. KpaTkuii kypc nekuuii nu npakrtudeckue 3amanus / A. B.
Knénos. — Canxr-IlerepOypr : Jlans, 2023. — 140 c. — ISBN 978-5-507-45190-6. —
Tekcr : anextpoHHsd / Jlanb : 3yekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/292874 — Pexxum mocTyma: Juist aBTOPH3. ITOJIb30BATENICH.
Pemrenne 3amau mo maremaruke. [IpakTHKyM Ui CTYJIEHTOB CPEIHUX CIICIUATBHBIX
y4eOHbIX 3aBeAeHuH : yueOHoe ocodue mist CITIO / B. B. I'ap6apyxk, B. W. Poaun, 1. M.
ConoBbeBa, M. A. llIBapi. — 3-e uza., crep. — Cankr-IlerepOypr : Jlanp, 2025. — 416
c. — ISBN 978-5-507-53251-3. — Tekcr : snekTpoHHBI // JlaHb : 3IE€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/480248 — Pexwum poctyma:
JUIsl aBTOPH3. T10JIb30BaTEIIEH.

3.2.3. IuTepHeT pecypcsl.

Bcepoccuiickue untepHer-oaumnuazst. - URL: hitps://online-olympiad.ru. - Tekcr:

AIEKTPOHHBIN.

Hayunas snexrponHas 6udnanoreka (HObB). - URL: http://www.elibrary.ru - Teker:
3JIEKTPOHHBIMN.

OTkpaIThIH KOJUTeK. Matemaruka. - URL: https://mathematics.ru - Teker:
3JIEKTPOHHBIMN.

CripaBOYHUK 10 MaTeMaTUKe Jisl KOIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm - Tekct: anekTpoHHBII.

Cpennsis MaremMaTudeckasi uHTepHeT mkodia. - URL: http://www.bymath.net/ - Tekcr:

AIEKTPOHHBIN.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTpoJIb M OllEHKA pe3yJbTaTOB OCBOCHHS O0OIIC00Pa30BATEILHON TUCIUILINHBI
pacKpbIBalOTCA Yepe3 AUCLHUILTMHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U ipoheCCHOHAIBHBIX KOMIIETEHIIUH MO pa3zesiaM U TeMaM CoJiep>KaHusl yueOHOro MaTepuania.

Oo6masi/npodeccuonanbHast Pa3znen/Tema Tun oneHoYHBIX

KOMMeETEHIUs MepOonpUsITUsi
OK 01. Beibupats criocoOsI P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanmue
pelieHus 3a1a4 1.6 VYeTHbII onpoc
npodeccroHanbHOM P2, Tempr 2.1,2.2,2.3,2.4,2.5 Maremarudeckuii
HEATEIBHOCTH P 3, Temsr 3.1,3.2,3.3,3.4 MKTAHT

P4, Temnr 4.1, 4.2, 4.3 I1-o/c, 4.4,

MPUMEHUTEIHHO 4.5, 4.6 TT-o/c, 4.7 [Ipencrasnenue
K pa3JIM4HbIM KOHTEKCTaM pe3yJIbTaToB

P 5, Temr 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6
P 6, Temsr 6.1, 6.2, 6.3 IT-o/c, 6.4

IPAKTUYECKUX paboT
KonTponbnas padora

P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | Boimonnenue

7.71I-0/c, 7.8,7.9,7.10, 7.11 9K3aMEHAIIMOHHBIX

P 8, Tems1 8.1,8.2 3agaHuii

P9, Temn 9.1, 9.2,9.3,9.4, 9.5, 9.6,

9.7 IT-o/c, 9.8, 9.9, 9.10 IT-o/c, 9.11

P 10, Temsr 10.1, 10.2, 10.3, 10.4,

10.5, 10.6

P11, Temsr 11.1,11.2, 11.3, 11.4,

11.5,11.6, 11.7 [1-0/c,11.8,11.9,

11.10 IT-o/c, 11.11, 11.12, 11.13,

11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnons30Bath P 1, Tema 1.1, 1.2, 1.3 [I-o/c 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CpPEe/ICTBA 1.6 YcTHBIN ompoc
MOWCKa, aHaIN3a U P2, Tempr 2.1,2.2,2.3,2.4,2.5 MareMaTHuecKuit
HETEpIpETAIHI P 3, Tems 3.1,3.2,3.3, 3.4 MKTAHT

P4, Tems1 4.1, 4.2, 4.3 I1-o/c, 4.4,
uHpopmanuu, u 4.5,4.6 T-olc, 4.7 [IpencraBnenue
MH(pOpPMallMOHHbIE pe3yapTaToB

TEXHOJIOTUH TSI
BBITOJIHEHUS 32144
npodeccCuoHaNBHOM
JeSITeIIbHOCTH

P 5, Temn 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6

P 6, Tems! 6.1, 6.2, 6.3 IT-o/c, 6.4

P7, Temmr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.711-0/c,7.8,7.9,7.10, 7.11

P 8, Temsr 8.1,8.2

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6,
9.7 II-o/c, 9.8, 9.9, 9.10 IT-o/c, 9.11

MPAKTUYECKHUX PadoT
KonTponpHas pabota
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 03. ITnanuposats u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE pa3BUTHE,
IpEANPUHIMATENbCKYIO
NeSITeTbHOCTD B
npodeccuoHanpHOM chepe,
UCTIOJIB30BaTh 3HAHMS 1O
IIPaBOBOM M (PMHAHCOBOI
I'PaMOTHOCTH B pa3IMYHbIX
KU3HEHHBIX CUTYaLUsAX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c 1.4, 1.5,
1.6

P2, Temsr2.1,2.2,2.3,24,2.5

P 3, Tems 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2, 4.3 I1-o/c, 4.4,

4.5, 4.6 I1-o/c, 4.7

P 5, Temr 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c,
5.6

P 6, Temsr 6.1, 6.2, 6.3 IT-o/c, 6.4

P7, Temu 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.71I-0/c,7.8,7.9,7.10, 7.11

P 8, Temsr 8.1,8.2

P9, Temsr 9.1, 9.2,9.3,9.4, 9.5, 9.6,
9.7 IT-o/c, 9.8, 9.9, 9.10 IT-o/c, 9.11
P 10, Tems: 10.1, 10.2, 10.3, 10.4,
10.5, 10.6

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 IT-0/c,11.8,11.9,
11.10 IT-o/c, 11.11, 11.12, 11.13,
11.14,11.15, 11.16, 11.17

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
MareMaTH4eCcKri
JUKTaHT
IIpencraBnenne
pe3yabTaToOB
IPAKTUYECKUX paboT
KonTponbnas padora
Brmmonnenue
9K3aMEHaIIMOHHBIX
3aaHUuN
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