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1. O0mas xapakrepucTuka padodeil mporpaMMbl 0011e00pPa30BaTeJIbHOIM
AUCHMIINHBI «MaTemMaTuka)

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
o0pa3oBarteabHoi mporpammbl CIIO:

O6meoOpa3oBaTenbHAS JTUCITUTUTIHA «Marematuka SIBIISICTCS
00s3aTeNbHONM  4YacThio  00IIe00pa3oBaTeNbHOTO  IUKJIA  00pa3oBaTEIbHON
nporpammbel B cootBeTcTBUM ¢ PI'OC crnenmansHoctr 11.02.06 Texnuueckas
AKCIUTyaTalusi TPAHCIOPTHOTO PAJAUOdIEKTPOHHOTO 0O0OpyJoBaHUs (MO BUAAM

TpaHCIIOPTA)

1.2. He.]'ll/l ! IVIAHUPYEMbBIE PE3YJIbTAThl OCBOCHUA NUCHUIIJIMHBI:

1.2.1. Heapb AuCUUIIHHBI
Conepxxanue IPOTpaMMBbl 00111e00pa3oBaTEeIIHbHOM JTUCIUILIINHEBI

«MareMaTuka» HampaBJI€HO Ha JIOCTWXKEHHE pe3yJIbTaTOB €€ W3Yy4YCHUs B
cootBeTcTBUM C TpeboBanusiMu PI'OC COO c yuderom mpodecCHOHATBHON

HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOECHHUSI  001e00pa3oBaTeJIbHOM
aucuIJIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco06o¢ 3HaueHHWE TUCHUIUIMHA UMEeT npH (GopmupoBaHuu U pa3zButnu OK

01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07 n I1IK 2.3 .



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue JAucuunimHapHble
OK 01 - TOTOBHOCTb K Tpydy, OCO3HAaHHE LEHHOCTHU[-BJIAJIETh METOAAMU JOKA3ATEIbCTB, AITOPUTMAMU PELIEHUS
MoHumars cymHocT MacTepCTBa, TPYAOIIOOHUE; 5 3ajad; yMeHue (OpMyIHpOBaTh ONPEIEICHNUS, aKCUOMBI 1
- TOToBHOCTE K aKTuBHOWM  NCATCIABHOCTHirenpempl, mpuMEHATD HX, IPOBOIUTE JIOKA3aTEIbHBIE
COLMAIBbHYIO 3HATHMOCTD TEXHOJIOTHYECKOW M COLMAJIbHON HAlpaBJICHHOCTH, )
cBoel Oyayei npopeccuy, |cnocoGHOCTD WHUITUHUPOBATH, IJIAHUPOBATH Hpaccymz[eHI/m B XOAC pelieis 3aat,

[IPOSIBIATH K HEW YCTOMYMBBIN
MHTEpEC.

CaMOCTOSITEJIbHO BBIIIOJIHATh TaKyIO 1€ATEIbHOCTD;
- MHTEpeC K pasNuyHbIM cdepaMm MpodeccrnoHalbHOM
eI TENIbHOCTH,

OBnaneHue YHHUBEPCATbHBIMU
[M03HABATEIILHBIMH JICHCTBUSIMU:

a) 0a30BbIC JTOTMYECKHE JCHCTBUS:

- CAaMOCTOATENBHO (POPMYITUPOBATh U AKTYAIN3HPOBATH!
po0GyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yueOHBIMY

- YCTaHaBJ'II/IBaTI) CymeCTBCHHBIfI HpI/I3HaK HNIIN|
OCHOBaHUSI JUIS CpaBHEHUS, KJIacCH(PUKAIUU U
000OIICHHUS;

- OIIpEeeTATh LENU IeATEIbHOCTH, 33/1aBaTh MapaMeTphl
144 KpI/ITepl/II/I UX JOCTHUXKCHUS,

- BBISIBIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUHUS B
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTHb KOPPEKTHBBI B J€ATEIHHOCTH, OIICHHBATH
COOTBCTCTBHUC pe3}’J'IBTaTOB noeiaaM, OLCHUBATH pI/ICKI/I
[TOCJICICTBUI ACATEIILHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIIJICHUEC HpI/I peHIeHI/II/I
PKU3HEHHBIX TIPoOiieM

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

- BJIaJIETh HABBIKAMHU Y4EOHO-UCCIIEIOBATETHCKON W
HpOGKTHOI\/'I JCATCIIbHOCTH, HaBbIKaMN pa3pemeHI/I$[
npobiem;

- BBISIBJIATH HpI/I‘—II/IHHO'CJ'Ie)ICTBeHHBIC

CBiA3HU H

- YMETh OIIEPUPOBAThH MOHATUSMU: CTEIIEHb YUCIIA, JJorapupm
Y1CIIa; YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PallUOHAIIBHBIE,

M ppalMOHATIbHBIE, IOKA3aTeNIbHbIE, CTCIICHHBIE,
IorapupMHUIECKUE, TPUTOHOMETPUIECKHE YPaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETh OIIEPUPOBATh MOHATUAMU: (GYHKIIUS, HETIPEPBHIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOpA3HAs, ONPEACTICHHBIH
WHTETpaJl; yMETb HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(GyHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUalbl; UCCIIEOBATh B
[IPOCTEHIINX ClTydasix QYHKIIMH HA MOHOTOHHOCTb, HAaXOIUTh
HauOO0JIbIINE U HAMMEHbIINE 3HAYeHUsI (PYHKLNN; CTPOUTH
rpadvKi MHOTOYWIEHOB C MCIIOJIb30BAHKUEM amnmapara
MaTEMaTHYECKOT 0 aHAJIN3a; IPUMEHATH IPOU3BOJIHYIO IIPU
pELIEHNN 3a]a4 Ha JBM)KEHUE; PeIIaTh PAKTUKO-
OpUEHTHPOBAHHBIE 321241 HAa HAUOOJIbIIINE U HAUMEHBIIINE
3HAYEHUS, HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATH MOHATHIAMU: PallMOHANbHAs (GYHKLNS,
rokasareibHasi QyHKINS, CTeeHHas QyHKIuUs,
nmorapudmuueckas QyHKLNS, TPUTOHOMETpUYECKHE (PYHKIINH,




AKTyallu3UpOBaTh 3a/ady, BBIIBUTaTb THUIIOTE3Y €€
[pelIeHusl, HaXOJUTh apryMEHThI IS JI0Ka3aTelIbCTBA)
CBOMX YTBEP)KIIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH]

[peLIeHus;
- AHAJIN3UPOBATH MOJYYEHHBIE B XOJ€ PELICHU 3a/1a4u
[pe3yJIbTaThl, KPUTHYECKH OLICHUBATh nx|
TOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX|
YCIIOBUSIX;

YMETb IIEPEHOCUTh 3HAHMs B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO o0JiacTu KHU3HECACATCIIbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX|
o0JIacTe;

- BBIJBUTaTb HOBBIE UJCH, NPEAJIAraTb OPUTMHAJILHBIC
OAXOJBI U PELIECHUS;

11 CIOCOOHOCTB UX MCIIOJIb30BaHMs B IIO3HABATEIILHOW U
COLIMAJIBHOM ITPAKTHUKE

0OpaTHbIe GYHKINU; YMEHHE CTPOUTDH TPaPUKH U3yIEHHBIX
(yHKUINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[IPEMETOB U 33J]a4 U3 PeaIbHOM KU3HU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYMHAMU;

- YMETh pelIaTh TEKCTOBBIE 331a4H Pa3HbIX TUIIOB (B TOM
Y1CiIe Ha MPOLIEHTHI, 10JU U YacTH, Ha JIBUXKEHUeE, padoTy,
CTOMMOCTB TOBapOB H YCIYT, HAJIOTH, 33/1a4H U3 00J1aCTH
VIIpaBJICHUS JIMYHBIMUA U CEMEHHBIME (prHAHCAMN);
COCTaBJIATH BBIPAKEHHUS, ypaBHEHHS, HEPABEHCTBA U HX
CHCTEMBI 10 YCIIOBHIO 33]]a4H, HCCIIEIOBATH MOITYYEHHOE
pelLleHre U OLEHUBATh MPaBAONOJOOHOCTh PE3yIbTAaTOB;

- YMETh OIIEPUPOBATh MOHATUAMU: CpeiHee apupMeETUIECKOE,
MenraHa, HauboJiblee U HauMeHbIlee 3HAUYCHMsI, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOTO Habopa;
YMETh U3BJIEKaTh, MHTEPIPETUPOBATH HH(POpMAIHIO,
MpEACTABICHHYIO B TAOJMUIIAX, HA IUarpammax, rpadukax,
OTPaKAIONIYIO CBOMCTBA PEaTbHBIX MPOIECCOB U SBIICHHIA;
MPECTABIATh HH(GOPMAIIHIO C TIOMOIIBIO TAONUI] M JIHAarpaMM;
MCCIIe/I0BaTh CTAaTUCTUYECKUE JIAHHBIE, B TOM YHCIIE C
[PUMEHEHHEM TpapUUeCcKUX METOAOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETh OIEPUPOBATH MOHATHIAMU: CIIy4alHBIN ONBIT U
cilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOI'O COOBITHS;
YVMEHHUE BBIYHCIISITh BEPOSTHOCTH C UCTIOIh30BaHUEM
rpadUIecKuX METOI0B; TPUMEHSITH (POPMYITBI CIIOKEHUS
YMHOXKEHHS BEpOSTHOCTEN, KOMOUHATOPHBIE (DaKThI U
(bOpMYITBI TP PEIICHUH 3a]1a9; OIIEHUBATh BEPOSATHOCTH




peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOJUTH IIPUMEPHI IIPOSIBICHUS
3aKOHa OOJIBIINX YKHCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETb OIIEPUPOBATh MOHATUAMU: TOYKA, IPsAMAas, INIOCKOCTbD,
[IPOCTPAHCTBO, IBYTPaHHBIN YroJl, CKPEIUBAIOIIUECS
[IPsIMbIE, IAPAJUIEIIBHOCTD U NIEPIEHAUKYISIPHOCTD NPSMBIX U
[JI0CKOCTEH, YroJl MeX 1y NPSMbIMH, YTOJI MEXAY IPSIMON U
[JIOCKOCTBIO, YIOJI MEKY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 JIOCKOCTH, PACCTOSHUE MEXY NPSMbIMH,
[paccTOsSIHUE MEXY IJIOCKOCTSAMHU; YMEHHUE UCII0JIb30BATh IIPU
peLIeHUH 3a]a4 U3y4eHHbIE (AKThl U TEOPEMBI IUTAHUMETPUY;
YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOILEro MUPa;
- YMETb OIIEPUPOBATh NOHATUSAMU: MHOIOTPAHHUK, CEYEHUE
MHOTOIpaHHMKa, Ky0, mapajjienenurnes, pusma, mupammuia,
(durypa v NoBEpXHOCTb BpallleHUs, IIWIINHJP, KOHYC, 11ap,
chepa, ceueHust GUTYPHI BpAIIEHHUS, TITIOCKOCTh, KACAIOIIAsICS
cdepbl, HUINHIPA, KOHYCA, JI0LAAb IOBEPXHOCTH

[ paMU/JIbl, TPU3MBL, KOHYCA, IWJIMHAPA, TUIOIAIL CPepsl,
00BeM Ky0a, MPSMOYTOJIBHOTO Napajulesenumnesa, MupaMuIsl,
PU3MBbI, LMIMHAPA, KOHYCA, [I1apa; yMEHHe n300pakaTh
MHOTOTPaHHHUKH M IIOBEPXHOCTH BPAIIEHHUS, UX CEYEHHUS OT
PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATH CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATh MOHATUSIMU: IBH)KEHUE B TIPOCTPAHCTBE,
0/100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIIOIH30BATh
OTHOIIICHUE TIJIOMIAIEH TTOBEPXHOCTEN U 00BEMOB TTOT00HBIX




(buryp npu perieHuu 3auay;

- YMETb BBIYUCIIATH TEOMETPUUECKUE BEIUUUHBI (JJIMHA, YO,
rioniaib, 00beM, IJIOLIAAb IOBEPXHOCTH), UCTIONb3YS
M3ydeHHbIE (POPMYJIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IPAMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATHI
BEKTODPA, CKAJSIPHOE MPOU3BEICHUE, YTOJI MEXY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh
C TIOMOUIBIO M3YYEHHBIX (POPMYII KOOPIUHATHI CEPETUHBI
OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS TOUKAMU;

- YMETb BBIOMPATh NOAXOAIINMI U3YyUEHHBIH METO/ IS
peleHus 3a]a4u, paclo3HaBaTh MaTeMaTu4eckue hakThl U
MaTeMaTHYeCKUEe MOJEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

OK 02

OpraHu3oBbIBaTh
COOCTBEHHYIO JIeSITEIbHOCTD,
BBIOMPATH TUITOBBIE METOJIBI U
CIOCOOBI BBITTOJTHEHUS
podeccHOHAIbHBIX 33/1ad,
OLIEHUBATh UX YP(PEKTUBHOCTD
1 Ka4eCTBO.

OBiazeune
e CTBUSIMU
Q) CAaMOOPTaHU3AIHS:

CaMOCTOSITEJIbHO  OCYIIECTBIISTh TMO3HABATEIbHYIO

YHUBEPCAIbHBIMU peryJIsTUBHBIMH

NeSTeNIbHOCTh, BBISBJISITH  NMPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1a4uu B
00pa3oBaTeNbHON  ACSITENPHOCTH M KU3HEHHBIX|
CUTYaIUsX;

- CaMOCTOSITEIbHO  COCTaBISATh  IUIAaH  PEUICHHS]
MpoOJieMbl C  y4eTOM  HMEIIIUXCS  PECYpCOB,

COOCTBEHHBIX BO3MOKHOCTEH H Hpel[HD‘lTeHHfI;
- 1aBaTb OLICHKY HOBBIM CUTYAllUsIM;
u

- YMETb ONEpHUpOBaTh NOHATHUAMU: palMOHaNbHAs (DyHKUHSA,
byHKIIHS, byHKIIHS,
nmorapupmuueckas GpyHKIUSA, TPUTOHOMETpUYECKHE (HYHKIIUH,
oOpaTHble (YHKLUHU; YMEHHE CTPOUTh IpadUKH H3y4EHHBIX
(byHKLINH, UCTIONB30BaTh IpadMKU IPU U3yYEHHUHU TPOLIECCOB U
3aBUCUMOCTEH, MpH pEUIeHWH 3aJad M3 JAPYruX Yy4eOHbIX

MOKa3aTCIbHas1 CTCIICHHAaA

MpeIMEeTOB M 3aJad M3 peaJbHOM JKM3HM; BBIpaXkarb

dhopMyIaMu 3aBUCUMOCTH MEXTY BETUIMHAMU;

- - YMCTH CBO60}IHO ONCprupoOBaTh IHOHATUAMU: IBHKCHHUC,
MapajuieJIbHbI TEPEeHOC, CHUMMETPUS Ha TUIOCKOCTH U B
[MPOCTPAHCTBE, noaoous,

MOBOPOT,  MpeoOpa3oBaHKe

1'[0I[O6HBI€ (I)I/Il“ypbl; YMETH pacClio3HaBaTh PABHLIC U HO,I[O6HBI€

CIOCOOCTBOBaTh  (POPMUPOBAHUIO IIPOSIBJIEHUIO

8



[IUPOKOM HPYIUIMH B pPAa3HBIX OO0JACTAX 3HAHUIA,
[IOCTOSTHHO ~TIOBBIIIATh CBOW 0Opa3oBaTENbHBIA |
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJB30BAaTh  MPUEMBl  peduieKCUd s OILCHKH
CHTYyalllt, BHIOOPA BEPHOTO PEILICHHS;

- YMETb OLICHMBATh PUCKU M CBOCBPEMEHHO IIPUHUMATh
[PELIEHNUS 110 UX CHHIKEHUIO;

B) SMOLIMOHAJIbHBIA ~ MHTEIUIEKT,  MPeAIoJararnimi
C()OPMHUPOBAHHOCTH:!

BHYTPEHHE! MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K
NOCTMKCHUIO  LIEJIU u ycIexy, ONTUMH3M,
MHULMATUBHOCTb, YMEHHUE JIE€HCTBOBaTb, HCXOHSA W3
CBOMX BO3MO>KHOCTEI;

- OMIIATUM, BKIIOYAIOLIEH CHOCOOHOCTh IOHMMATH
ODMOLMOHAJIIBHOE COCTOSIHUE JPYTHX, YYUTBIBATH €r0
[IpU OCYILIECTBICHUH KOMMYHMKAI[UH, CIIOCOOHOCTH K|
COYYBCTBHIO U COIEPEKNUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH
BBICTPAMBaTh  OTHOLICHHWS C JPYTUMH  JIIOJbMH,
3a00TUTbCA, MPOSBIATH HHTEpPEC M pa3peliaTh
KOH(JIUKTHI

(uUrypsl, B TOM 4UCIIe B IPUPOJIE, HCKYCCTBE, ApXUTEKTYPE;
- YMETh HaxOJUTh F€OMETPUUECKHUE BEJIMYUHBI (UIMHA, YTOJl,
[UI01a](b, 00BEM, IIJIOIIAIb TOBEPXHOCTH)




OK 03

[IpyHMMaTh pelieHus B
CTaHJIaPTHBIX U
HECTaH/IaPTHBIX CUTYalUIX U
HECTH 32 HUX
OTBETCTBEHHOCT.

B obnacTtu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:
c(OPMUPOBAHHOCTh ~ HPABCTBEHHOT'O  CO3HAHUS,
PTUYECKOIO MOBEICHNUS;

- CIOCOOHOCTH OIICHUBATh CUTYallUI0 W TMPUHUMATH
OCO3HAHHBbIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHOA
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B
YCTOWYIMBOTO OyIyIIIEro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM DPOJUTENSIM H
(WIM) OpYyrUM 4IEHaM CEMbU, CO3/JaHHI0 CEMbH HA|
OCHOBE OCO3HAHHOTO MPHUHSITHUS HEHHOCTEH CeMEeWHOI]
PKU3HHU B COOTBETCTBHH C TPAAUIMsMU HapoaoB Poccuu;
OBnaneHue YHHUBEpCATbHBIMU pEryIsaTUBHBIMHY|
NIEHCTBUSAMMU:

a) CaMOOpTaHU3aIIHS:

- CaMOCTOSITEJIBHO ~OCYIIECTBISATh IO3HABATEIIbHYIO

IIOCTPOCHUC]

NesITeIbHOCTh,  BBIABIATH HPOOJEMBI, CTaBUTh H
(hopMyIupoBaTh COOCTBEHHbBIE 3a/1a4uu B
00pa3oBaTeNbHOW  JEATEIBHOCTM M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITENIBHO  COCTaBIATh  IUIAH  PELICHUS]
MpoOieMbl C  y4eTOM  MMEIOIIUXCS  PECypCOB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIOoCcOOCTBOBaTh  (DOPMUPOBAHUIO M HPOSIBICHUIO
[TUPOKOM JPYIAUIIMA B Ppa3HbBIX O00JacTIX 3HAHUM,
[IOCTOSTHHO ~TIOBBIIIATh CBOW 00pa3oBaTeNbHBIM U
KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIONIb30BaTh  MpHUEMbl  pediuexcun
CUTYyallld, BHIOOPA BEPHOTO PEIICHMS;
- YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO NMPUHUMATD

UIST  OLIEHKH

- yMeTb  ONEpUpPOBaTh  IMOHATHAMHU:  PALMOHAJIBHEIE,
MPPALMOHAJIBHEIE, [I0OKa3aTeNbHBIE, CTEIICHHBIE,
lorapu(MUUECKUe, TPUTOHOMETPUYECKHE YpaBHEHHUS U

HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHSATUSMHU: MHOIOTPAHHUK, CEUYECHUE
MHOTOTpaHHHKA, KyO, mapajuiefienunen, npusMa, MupaMuia,
¢durypa ¥ MOBEpXHOCTh BpAaIICHHs, LWIUHAP, KOHYC, IIap,
cdepa, cedeHus] GUTYPHI BpalleHUs, TUIOCKOCTh, KacaroIascs
chepsl, MIMHIPA, oAb
MUPAMHJIBI, TPU3MBI, KOHYCa, IWIMHJIpPA, IUIOMIAIL CQEphl,

KOHYCa, [IOBEPXHOCTHY|
00BbeM KyOa, PSIMOYTOJILHOTO NapaieNienuIea, MTUpaMuIbl,
pU3MbI, LMIMHIpA, KOHYcCa, Iapa; YMEHHE H300paxarh
MHOTOTPaHHUKM M IIOBEPXHOCTH BpALICHMS, UX CEYEHHUS OT
PYKH, C IIOMOILBIO YEPTEKHBIX HUHCTPYMEHTOB U MIEKTPOHHBIX]
CPEIICTB; YMETh PAaclO3HAaBaTh CUMMETPUIO B IIPOCTPAHCTBE;
YMETb pacro3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHU;

- YMEThb OINEpPUpPOBaTh MOHITHSIMH: HPSIMOYTOJIbHAs CHCTEMA
KOOpJIMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPAMHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEIEHUE, YIOJ MEXAY BEKTOpamH,
CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA HAa YHCIIO0; HAXOAUTH
C TOMOUIbI0 M3YYEHHBIX (OPMYJI KOOPAMHATHI CEpeIUHbI

OTPE3Ka, paCCTOAHUC MCIKAY ABYMS TOYKaMHU

CIICHUA 110 UX CHHUXXCHUIO,
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B) YMOITMOHATbHBIN
c(hOpMUPOBAHHOCTH:
BHYTPEHHEH MOTHBALIMM, BKJIIOYAIONICH CTPEMJICHHE K|
TOCTHKEHHIO (S 71 i ycnexy, OIITHMH3M,
MHUIMaTUBHOCTh, YMEHHE JICHCTBOBAaTh, HCXOMAS U3
CBOHMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHHMATh
OMOIIMOHAIIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €r0
[PU OCYIIECTBICHUH KOMMYHHKAIIUH, CIIOCOOHOCTH K|
COUYBCTBHIO U COTIEPEKUBAHUIO;

- COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAOIINUX CIHOCOOHOCTH

HUHTCIJICKT, npennonaralomnﬁ

BHICTPAaUBaTh  OTHOIICHHUS C JAPYTUMHU  JIIOJIbMU,
3a00TUTBCS, MPOSABIATH HMHTEPEC U pa3peularh
KOH(JIMKTEI.

OK 04 B 001acTi IEHHOCTH HAYYHOT'O MO3HAHUS: - YMETb OIEPHUpPOBATh IOHATHUAMH: CIy4alHBIA OIBIT W
-C(OPMUPOBAHHOCTH MHUPOBO33PCHHUS,\ciTyqalilHOE COOBITHE, BEPOSITHOCTH CIIY4alHOTO COOBITHS;

OCyIIEeCTBIIATH TIOUCK U
MCTI0JIb30BaHNE HH(DOPMAITHH,
HEO0OXOTUMOM IS

PG (HEKTUBHOTO BHITIOTHEHUS
podeCCHOHABLHBIX 33/1ad,
mpodeccnoHaNbHOTO U
ITHYHOCTHOTO PA3BUTH.

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAayKl U OOIIECTBEHHON IpPaKTUKHU, OCHOBAaHHOI'O Ha)
nagore  KyJabTyp, CIIOCOOCTBYIOIIETO — OCO3HAHHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPILUCHCTBOBAHUE SA3BIKOBOM M YHUTATEIbCKOU
KyJIbTypbl KaK CpEICTBa B3aUMOJCUCTBUSA MEKIY]
IIFOIEMU U TTIO3HAHWS MUDA;

- OCO3HAaHME LIEHHOCTHM HAy4YHOH JEATENbHOCTH,
TOTOBHOCTB OCYIIIECTBIIATh IIPOEKTHYIO y
MICCIIEIOBATENbCKYIO 1€ATE€IbHOCTh UHIUBUIYAIbHO U B
rpyme.

OBnaneHue YHUBEpCATbHBIMHU y4eOHBIMU

[M03HABATEIbHBIMU JICHCTBUSMHU:

pabota ¢ nHpopmaruen:

- BIIQJeTh HABBIKAMH TMOJY4YeHHUS HHpopManmu u3
MCTOYHUKOB  pa3HbIX  THIIOB,  CaMOCTOSITCIILHO|

YMETb  BBIYMCIIATH  BEPOSTHOCTH C  MCIIOJIB30BaHHEM
rpaMuecKuX METO/0B; MPUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXKEHUSI ~BEpOSATHOCTEH, KOMOHMHATOpHBbIE (DAKTHI
dopMynIbl TpHU pelIeHUH 3a/ad; OLEHUBAThb BEPOATHOCTH
co

u

pEaIbHBIX  COOBITUH;  3HAKOMCTBO CIIy4alHbIMHY|

BEJIMYMHAMHU; YMEHHE NPUBOJUTH MPUMEPHI TPOSIBICHUS
3aKOHa OOJBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

-yMeTb OINEPUPOBAThH MOHATUAMU: CTENEHb YMCIA, Jorapupm
UKCJIa; YMEHHUE BBINOJHATH BBIUMCICHHE 3HAYCHUN W
peoOpa3oBaHus BBIPAKEHHUH CO CTEMEHSIMH U JiorapudmMamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHU;

-yMETb OIEPUPOBATh MOHATHUSAMHU: palMOHaNbHas (YHKIHA,
byHKIIHS, byHKIIHS,

MMOKa3aTCIbHas1 CTCIICHHAaA

OCYIICCTBJIAAITL TOUCK, adHAJINW3, CHUCTCMATHU3AIWUI0 U
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MHTEpIpeTaluio HH(GOPMAUK pPA3IUYHBIX BHUIOB H
(hopM TIpeICTaBICHHUS,

- co3JaBaTh TEKCThl B Pa3IUMYHBIX (opMaTax C y4eToMm
Ha3HAUYeHUS HWHPOPMALMU U IEJIEBOM  ayIUTOPHH,
BbIOMpas ONTUMalbHYI (OpMYy IPEICTABICHUS WU
BU3YyaJIn3alluu,

- OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
MH(pOpMAaINH, €€ COOTBETCTBHE ITPABOBBIM M MOPATBHO-
TUYECKUM HOpMaM;

- HCIOJIB30BaTh CpeACTBa HWH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B  pellIeHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajad Cc coOnroieHueM TpeOOBaHUN SPrOHOMMKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusl,
[IPABOBBIX U ATUYECKHX HOPM, HOPM MH(POPMALMOHHON
0e30IMacHOCTH;

- BJaJeThb HaBbIKAMU pACIO3HABAaHUS U 3allUTH]
H(popManuy, nH(pOpMalOHHON 0e30macHOCTH
ITMYHOCTH

TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTU M|
CaMOOIPEEIICHHUIO;

-OBJIaJICHUC HaBBIKaMU y‘IC6HO-HCCJ’ICILOB&T€HBCKOﬁ,
HpOGKTHOﬁ 1 COLMaIbHOMN ACATCIIBHOCTH,

morapudmuueckas QyHKIUSA, TPUTOHOMETpUYECKHE (PYHKIUH,
oOpaTHble (YHKLUHU; YMEHHE CTPOUTH IpadUKHd H3y4EHHBIX
(byHKINH, UCTIONB30BaTh TpadUKU IPU U3yICHUHU TPOIIECCOB U
3aBUCHMOCTEH, NpPU PEUICHUH 3a1ad W3 JPYruxX YydeOHBIX
NpeaAMETOB M 3a7ad M3 pEalbHOW JKU3HHU; BBIPAXKAThH
(bopMynamMu 3aBUCUMOCTH MEKY BETUIHMHAMU;

OK 05

lcnosb30BaTh
H(OPMAaLOHHO-
KOMMYHUKAITMOHHBIC
TEeXHOJIOTHU B
pogecCuoHATBHON

OBnanenue YHHUBEpPCATbHBIMU y4eOHBIMU
[M03HABATEJIbHBIMU JIEHCTBUSAMU:

- HUCIOJB30BaTh cpeAcTBa HMHGOPMALMOHHBIX 1|
KOMMYHHMKAIlMOHHBIX ~ TEXHOJOTMH B  pPELICHUMY|

KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX|
3ajad Cc coOnroieHueM TpeOOBaHUM IPrOHOMHKH,
TEXHUKU 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHusl,

- YMETh ONEPUPOBATH MOHITHIMH: CpeiHee apu(MeTHIecKoe,
MeAraHa, HauOoIblliee M HAUMEHbIIEe 3HAYCHUS, pa3Max,
mucniepcus, CTaHAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHUe UHTEPIPETHPOBATh  WH(GOPMAIIHUIO,
MpPEACTABICHHYIO B TaOiWIax, Ha JauarpaMmax, rpadukax,

HU3BJICKATBh,

OTPaKAIOIIYI0 CBOWCTBA peajbHBIX IPOIECCOB W SBJICHHIA;

IIPaBOBLIX U 3THUYCCKUX HOPM, HOpM HH(I)OpMaHHOHHOﬁ

MPEACTABISITE HHGOPMAITHIO C TIOMOIIBIO TAOJIUIl U TUArPaMM;

12




KoMaHz€e, 3G (HEKTUBHO
00IATHCS ¢ KOJJIETaMH,
[PYKOBOJICTBOM,
MOTPEOUTENSIMHU.

- OCYIIECTBIIAITh KOMMYHHUKAaIlMM BO BceX c(epax
PKU3HU,

- pacno3HaBaTh HeBepOalbHbIE CpEACTBAa OOILICHMS,
I[TIOHHUMAaTh 3HAa4YCHUC COIIMaJIBHBIX 3HAKOB,|
[pacrio3HaBaTh NMPEANOCHUTKA KOH(QIMKTHBIX CUTYallui 1
cMsTrdaThb KOH(l)J'II/IKTI)I;

- Pa3BEPHYTO U JIOTUYHO MU3JIaraTh CBOIO TOYKY 3PEHUS C
MCITOJIb30BAHHUEM A3BIKOBEIX CPCACTB

- OCO3HaHNE 00YUaIOIMIMMUCS POCCUIHCKOM I'paXkTaHCKOH
MICHTUYHOCTH,

- LEJICHAIPABICHHOE PAa3BUTHE BHYTPEHHEW IO3ULIUU

ITMYHOCTH Ha OCHOBE AYXOBHO-HPAaBCTBCHHBIX
[IEHHOCTEN HapOJ0B
Poccuiickoit denepanny, HMCTOPUYECKHUX H

NesATEIbHOCTH. 0€301acHOCTH; MCCIIEI0BaTh CTAaTUCTMYECKUE JIaHHblE, B TOM YHCIE C
- BIAJCTh HABBIKAMU PpACNO3HABAHWS W 3allUTBImpuMeHEHUEM Tpa@UUeCKUX METOJOB W IJICKTPOHHBIX
nH(popManuy, uHOOPMAITMOHHOM 0e301acHOCTH| CcpencTs;

b
ITUYHOCTH
- YMETh ONEPUPOBATH MOHATUAMU: TOUYKA, IPAMAs, INIOCKOCTb,
FOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M| .
CAMOOTIPEIEIICHHUIO; [IPOCTPAHCTBO,  JABYITPaHHbI  Yrojl, CKpPELIMBAIOIIMECS
[PsIMbIE, TAPAJIIEIBHOCTh U NEPHEHANKYJIAPHOCTD MPSMBIX U]
rOBJIQ/ICHHE  HAaBBIKAMM y‘-Ie6HO-I/ICCHeI[0BaT€JIBCKOI/I,HHOCKOCTeﬁ, YTOJI MEXKIy MPSAMBIMH, Yrol MLy NpAMOii U
[TPOEKTHOM M COLIUATILHOM JESITEIbHOCTH;
[JIOCKOCTBIO, YrOJl MEXIYy IUIOCKOCTSIMHU, PAacCTOSHHUE OT)
TOYKM JI0 IUIOCKOCTH, pAacCTOSHUE MEXIy HpSIMbIMU
9|
[paccTOsSIHUE MEXY MIIOCKOCTAMU;
- YMETh UCIOJIb30BaTh IPU PEIICHUH 33]1a4 U3yUEHHbIE (PAKThI
1 TEOpeMbl IUIAHUMETPUHM; YMEHUE OLEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIIIEr0 MUPa

OK 06 OBjazeHne yHUBEPCAJIbHBIMH KOMMYHUKAaTUBHBIMH[- YMETh ONEPUPOBATH MOHATUSMHU: MPSIMOYrOJIbHAS CHUCTEMA
NICHCTBUSAMMU: K

Pa6OTATE B KOJICKTHES I . OOpJIMHAT, KOOPJAMHATBl TOYKH, BEKTOp, KOOPJIUHATHI
a) oO1IeHue:

BEKTOpA, CKALIPHOE NPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOIUTH|
C TIOMOIIbIO HM3YYEHHBIX (OPMYJI KOOPAUHATBHI CEPEIUHBI
OTPE3Ka, PACCTOSHUE MEXKAY ABYMs TOUKAMU;

-yMeTb BBIOMpATh MOAXOIAIIMN M3YYEHHBIH METOA s
peleHus 3a/1a4yM, paclo3HaBaTh MareMaThdeckue (pakTbl U
MaTeMaTHYeCKue MOJENU B HPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX,

B HCKYCCTBE; YMEHHE IPUBOJUTH IPHUMEDPBH]

MaT€MaTHYeCKUX  OTKPBITUHA  POCCUHMCKOM M MHPOBOM

MaTeMaTUYECKON HAyKH.

- YMETh ONEpPUPOBATH TOHATUSIMH: CIy4YalHBIA OMNBIT W
ClIydyaiiHOe COOBITHE, BEPOSTHOCTb CIy4alHOTO COOBITHS;
YMETh HCIIOJIb30BAaHUEM

BBIYUCIATH BCPOATHOCTDH C

HAIIMOHAJIBHO-KYJIBTYPHBIX Tpagului, (GopMupoBaHue
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CHUCTEMBbI 3HAYUMBIX [IEHHOCTHO-CMBICJIOBBIX
YCTAaHOBOK, AaHTHUKOPPYIIIMOHHOTO  MHPOBO33PEHUS,
[IPaBOCO3HAHUS, 9KOJIOTMUYECKOMN KYJIbTYDBI,

CHOCO6HOCTI/I CTaBUTh LCIU W CTPOUTH KHU3HCHHBLIC
[TaHBI;

- T'OTOBHOCTHL BCCTH COBMCCTHYIO JCATCIBHOCTL B
MHTEpecax TPaKIAHCKOTO OOIIeCTBa, yd4yacTBOBaTh B
caMOYTIpaBJICHUU B 00111600pa3oBaTEIHLHOM
OpraHU3aIMK U JICTCKO-FOHOIIIECKUX OPTaHU3aIUsIX;

-  yYMCHHE B3aWMOJICHCTBOBATH C  COITMAIBHBIMHY|
MHCTUTYTaMH B COOTBETCTBUU C HMX (QYHKIUAMH H
HA3HAYCHUCM.

rpadMuecKuX METO/0B; MPHUMEHSATh (OPMYIBI CIOXKEHUS U

YMHOXKEHHUSI ~ BEpOSTHOCTEH, KOMOHMHATOpHBIE (DAaKTBI ¥
dopMynBl TIpU pEIIeHWH 337ay; OLEHUBATh BEPOSITHOCTU
pEaNbHBIX  COOBITHIA; CIy4ailHbIMU
BEJIMYMHAMHU; YMEHHUE NPHUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX YHKCENT B MPUPOAHBIX U OOIIECTBEHHBIX

SIBJICHUAX

3HaKOMCTBO CcOo

OK 07

bpatb Ha ceOs
OTBETCTBEHHOCTH 32 paboTy
UJICHOB KOMAaH/IblI
(OYUHEHHBIX ), pe3yJIbTaT
BBITTOJIHEHUS 3a/1aHUH.

OBnajiecHue yHHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMU
MENCTBUSIMU:
- [OHMMAaThb W  WCIHOJIb30BaTh  IPEUMYIIECTBA

KOMaHIHOW U MHIIMBUyaIbHOU pabOThI;

- NOpPUHUMATh LEIM COBMECTHOM  JIESTEIbHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JIEUCTBUS IO €€
ITOCTHIKEHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
[pacrpeesaTh poOJd C Y4YETOM MHEHMH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPJIWHUPOBATH M BBHINOIHATH PabOTy B YCIIOBUSX]

[peaTbHOTO, BHUPTYaJbHOTO U  KOMOWHUPOBAHHOTO|
B3alMOJICCTBHUS;

- OCYUIECTBJIITh ~ MO3UTHBHOE  CTPATErMYECKOE
[OBEJICHUE B PA3JIMYHBIX CUTYyalUHsX, HPOSBIATH

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.
OBnageHue YHUBEPCATbHBIMU PEryIsTUBHBIMU
NEHCTBUSAMMU:

- IPUHUMATh MOTHUBBI U apPIYMEHTHI JIPYTUX JIIOJIeN NpH
QHAJIN3€ PE3YJIBTATOB JIEATEILHOCTH;

- YMETh OINEpPUPOBATH MOHATHAMH: (YHKIUS, HETpepbIBHAs
byHKIHS, nepBooOpasHas, OMNpeesICHHBIH
WHTETpaJl; yYMETb HAXOAWTh IPOU3BOJIHBIC AIIEMEHTAPHBIX

IIPpOU3BOJHAA,

(YHKINH, HCTIONB3YsI CIIPABOYHBIE MAaTePUAIIbI; HCCIIE0BAThH B
MPOCTEHIINX CITy4asiXx (YHKIWHA HAa MOHOTOHHOCTBH, HAXOJHUTh
HanOONBIINE W HAWMEHBIINE 3HAYCHUS (QYHKIUH; CTPOHTH
rpaduku
MaTEMaTHYECKOTO aHaIN3a; IMPHUMEHSATh MPOU3BOJHYIO TpH

MHOT'O4YJICHOB C HCIIOJIB30BaHHUEM armapara
[PCHICHUU 3aaad peuiaTtb

OpPUCHTHUPOBAHHBIC 3a/1d4Yd HaA HauOOJbIINE W HAMMEHBIIIKE

Ha JIBIDKCHME, MPaKTUKO-
3HAUYEHMS], HA HAX0XKJICHUE ITYTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONEpUPOBATh MOHATUAMMU: ABUKEHUE B MPOCTPAHCTBE,
buryper B
OTHOIIICHUE TIJIOMIAJIEH TTOBEPXHOCTEH M O0OBHEMOB MOOOHBIX|

0 100HbIE MIPOCTPAHCTBE;  HCIOJIb30BATH

buryp npu penieHuy 3aaay;
- YMETb BBIYUCIIATE TCOMETPUICCKUC BEJIIMYUHEBI ()IJ'II/IHa, yrou,

Jiomaib, O6’bCM, iomanab HOBCpXHOCTI/I), HCIIOJIb3YH

- NPU3HABAaTh CBOE IIPABO M MPaBO IPYIHX JIOACH Ha|
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OIIOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHMMATH MHUP C TMO3UIHUH]
NIPYTOro 4eaoBeKa

M3ydeHHBIE (POPMYIIBI U METObI

[1K 2.3

OCyIIEeCTBIIATh HANAJIKY,
HaCTPOWKY, PEryJIUPOBKY U
[IPOBEPKY TPAHCIIOPTHOTO
PanO3JIEKTPOHHOTO
00OpYIOBaHUS 1 CHCTEM CBSI3H
B J1a0OPATOPHBIX YCIOBUSIX U
Ha 0O0BEKTaX.

YMETh NEPCHOCUTH 3HAHUA B II03HABATCIBHYIHO H
IIPAKTUYCCKYHO obnactu KU3HCOACATCIIbHOCTH,

- BJIQACTb HABBIKAMU IMIOJYUYCHUSA I/IH(bOpMaI_[I/II/I n3
MCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO|
OCYLICCTBJIATL IIOUCK,

MHTEPIPETANI0 HH()OPMAIMK PA3IUYHBIX BHIOB H

aHalIn3, CHCTCMaTU3alluIl0 U

(hopM TIpeICTaBICHHUS,

JaBaTb  OLCHKY HOBBIM CHUTyallUAM, BHOCHUTD

KOPPCKTHUBBI B ACATCIBHOCTD, OLICHUBATL COOTBETCTBUC]
PE3YJIbTATOB LCIIAM

-yMETb OIEPUPOBATh IMOHITUSMHU: pallMOHAIbHAS (YHKIIHS,
[MoKa3arejibHas byHKIHS, byHKIHS,
norapudmuueckas QyHKIUSA, TPUTOHOMETPUYECKUE PYHKIUH,
oOpaTHbIe (YHKIMU; YMEHHE CTPOUTH TpaUKH H3ydeHHBIX

CTCIICHHAsA

(byHKINH, HCTIONB30BaTh IpadUKU IPU H3yICHUHU TPOIIECCOB U
3aBUCUMOCTEM, IpU peUIeHHM 3aJad M3 JPYrux Yy4eOHbIX
[peIMETOB M 3aJad M3 pEeaJbHOM JKU3HM; BbIpaXKarTb
(opMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMETb ONEpPHpPOBATh MOHATUAMH: (QYHKIUS, HEMpepbIBHAS
byHKLIHSA, nepBooOpa3Has, OIpeaesIeHHbIH
WHTETpaJl; yMETb HAXOAWTh IPOU3BOJHBIE DIIEMEHTApPHBIX

CI)YHKHHﬁ, HCIOJIb3YA CIIPABOYHBIC MATCpHUaAJIbl; UCCIICIOBATH B

IMponu3BoaHasA,

[POCTEHIINX cllydasix (YHKIIMM HA MOHOTOHHOCTb, HAXOAUTh
HauOOJbIINE W HAaUMEHbIIME 3HAYeHUs] (DYHKUIUN; CTPOMUTH

rpagUKy  MHOTOWIEHOB C  MCIIOJb30BaHMEM  almapara
MaTEMaTHYECKOr0 aHaIW3a; MPUMEHATh ITPOU3BOAHYIO IIPH|
pellleHnn  3aJad  Ha  JIBWKEHHWE, pelaTb IPaKTUKOA

OPUCHTHUPOBAHHBIC 3a/lda4YM Ha HaWOOJbIINEe W HAMMEHBIIIKE
SHAYCHUSA, HAa HAXOXKACHUC ITYTH, CKOPOCTU U YCKOPCHUA;

- YMCTH BBI6I/IpaTL MOAXOASIIUN H3y‘leHHBII71 METOA AOJId
PCIICHUA 3aaa4ud, pacClioO3HaBaTb MATEMATUYCCKHUE (i)aKTI)I u
MAaTEMAaTHYCCKUEC MOJICIIN .
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2. CTpyKTypa M cojep:kaHue 0011e00pa3oBaTeTbHON JTUCITUNIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 280
BT. 4.

OcHOBHOE cojiep:KaHue 256
BT. U.:

TeopeTHyeckoe o0ydeHne 168
NPAaKTUYECKHUE 3aHATHS 60
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Co/lep:KaHue 26
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TeopeTudecKoe o0ydyeHue

PAKTUYECKHUE 3aHSITUS 26
Koncynpranumn 12
IIpome:xxyTounasi arrecranus ( auddepeHIUPOBAHHBIH 324€T) 2
IMpomexxyTounas aTrecTanus (3IK3aMeH) 12
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2.2. TemaTuyeCcKMi MJIAH M COAEPKAHUE TN CIIUTITHHBI

dopmu
pyemMbl
HaumenoBanue Coaepixanue yueOHOro Marepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem e
pa3iesioB U TeM JIa00paTOpHBIE U NPAKTHYECKHUEe 3aHATHS, IPUKJIAJTHON MOAYJ/Ib (IPU HAJMYUH) 4YacoB | KOMIIe
TeHIH
U
1 2 3
Pa3nea 1. [loBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Copepxxanue yuyeOHOro MaTepuasa 2
enp n 3amaun bazoBele 3HaHWMS W yMEHUS 1O MaTeMaThKe B TPO(ECCHOHANBHOW W B TIOBCEIHEBHOM
MaTEMaTHKH TIPH JIEATEILHOCTH. 2 OK-01,
OCBOCHHUU OK-02,
CICIUATBHOCTH OK-03,
Tema 1.2 Copepxanue yueOHOro Mmarepuasa 4 OK-04,
Yucna u Berurcaenus. | JleiicTBUS HaJl OJOXKUTEIBHBIMUA U OTPULIATENILHBIMU YMCIIaMHU, OOBIKHOBEHHBIMHU U 1€CATHYHBIMU OK-05,
Bripakenus u npob6simu. [leiicTBus co cTeneHsIMu, (POPMYJIbl COKPAILIEHHOTO YMHOKEHHUS. 4 OK-06,
npeoOpa3oBaHUs OK-07
Tema 1.3. Copaepxxanue ydyeOHOro MaTepuasa 4 1K1.1
I'eomeTpus Ha Bupl miockux Guryp v ux miomaib. 2
IIJIOCKOCTH IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COepPKaHMe (COnep:KaHNe TPUKJIAJTHOTO MOLYJIsI)
IIpakTnyeckoe 3ansitme 1. IlpakTUKO-OpHEHTHpPOBaHHBIE 3aJadyd B Kypce T€OMETpPUM Ha 2
MJIOCKOCTH
Tema 1.4 Coaepxxanue y4yeOHOIro MaTepuasa 8
YpaBHeHUA U Jlunelinble, KBajJpaTHbIE, APOOHO-IHMHEHHBIE ypaBHeHHA. CucreMbl ypaBHeHHH. JluHeiHble, 4
HEpaBEHCTBA KBaJpaTHbIE, TPOOHO-TMHEWHbIe HepaBeHCTBAa. CUCTEMBbI HEPABEHCTB.
IIpakTuyeckoe 3ansaTHe 2. Pemenue ypaBHEHM, CHCTEM YPaBHEHHM. 4

IIpakTuyeckoe 3ansaTHe 3. PerieHne HEpaBEeHCTB, CHCTEM HEPABEHCTB.
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Pasnen 2 KopHu, cTeneHu u Jiorapupmbl 30

Tema 2.1. Copaepxxanue yueOHOIro MaTepuasa 18

KopHu u crenenu TTonsITHE KOPHS N-Oif CTENeHW 3 jAeiicTBUTENbHOro umcna. ynkmuu y = VX ,UX CBOWCTBA M
rpa¢puku. CBoiicTBa KOpHS n-od crerneHu. [loHATHE cTeneHH ¢ JIOOBIM palMOHATIBHBIM 14 OK_O;’
mokasaTesieM, cBolicTBa cremneHeil. CrereHHas (YHKIUMS W €€ cBoicTBa. MppamuoHalbHbBIE OK_g 3’
ypaBHeHus. [TokazarenbHas GpyHkuus u ee cBoiictBa. [loka3zaTenbHble ypaBHEHUS U HEPABEHCTBA. SE_ 0 4’
IIpakTuyeckoe 3ansTue 4. [IpeoOpazoBanre U CpaBHEHUE BHIPAKECHHM, COJEPIKAIINX KOPHU N-OU OK: 05’

:

CTEIICHU. ) 4 OK-07
IIpakTnyeckoe 3anaTue 5. [IpeoOpa3zoBaHue U CpaBHEHHE BBIPAKEHUH, COAEPIKALUX CTEIEHU C K11
palMOHAJIbHBIM [TOKA3aTeNeM

Tema 2.2. Copepxxanue y4yeOHOTr0 MaTepuasa 12

Jlorapudmsl Jlorapudm uucna. JlecaTnyHblii U HaTypajdbHBIA jorapudmel, yucio e. CBoiicTBa jorapudmMos.
Omnepanus norapubmupoBanus. Jlorapupmuueckas ¢yHkius u ee cBoiicta. Jlorapupmudeckue 8
YpaBHEHHUS U HEPABEHCTBA
IIpakTnyeckoe 3ansiTue 6. Pemenue norapudMuaeckux ypaBHEHUI 1 HEPABESHCTB
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COJlep:kaHMe (colep:KaHue MPUKJIAJTHOTO MOLYJIs1) 4
IIpakTuyeckoe 3ansaTue 7. [Ilpumenenue norapupma. Jlorapudmuueckas crnvpaip B npupoje. Ee
MaTeMaTU4YeCKHe CBOMCTBA.

Paspnen 3 IIpsiMble U JIOCKOCTH B POCTPAHCTBE 24

Tema 3.1. Conep:xxanue yueOHOro MaTepuaJia 4

OcHoBHbIE nouaTys | [lpenqmer crepeomerpun. OCHOBHbIE MOHATHUS (TOYKa, MpsMas, IJIOCKOCTh, IPOCTPAHCTBO).

CTEpEOMETPHH. OcHoBHbIE akcHOMBI cTepeoMeTpuu. llepecekarommecs, mnapauieIbHble M CKPELIMBAIOLINECS 4

Pacnionoxenune npaMbIxX | mpsmble. [Ipu3HAaKk W CBOWCTBO CKpEMIMBAIOMIMXCS TPAMBIX. OCHOBHBIE TNPOCTPAHCTBEHHBIC

U IIJIOCKOCTEN burypsl.

Tema 3.2. Copnep:kanue yueOHOIro MaTepuasa 8 OK-01,

[TapannenbHOCTD [TapamienpHOCTh NpsAMBIX U IUIOCKOCTEW. [lapannenbHble muockocTu. TeTpasap U €ro 3JIeMEHTHI. OK-03,

OpsAMBIX, MNpsAMOW U | [lapamienenunen v €ro AJIeMEHTHI. 6 OK-04,

IUIOCKOCTH, IIJIOCKOCTEH OK-07
IIpakTuyeckoe 3ansaTHe 8. 3a1aun Ha MOCTPOEHUE CEUCHUI 2 TIKT.1
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Conep:xxanue yueOHOTro MaTepuaJia 12
Tema 3.3. [lepnenaukynapuele npsmble. [lapanienbHple psiMble, NEPHEHAUKYISPHBIE K IIJIOCKOCTH.
Ilepnenaukynapuocts | [Ipu3Hak neprneHINKYISIPHOCTH MPSMON U TUIOCKOCTH. [IepreHuKysap 1 HaKJIOHHAs. 8
HPSIMBIX, IPAMON U [TepniengukynapHble 10cKoCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH MIJIOCKOCTEH.
IUIOCKOCTH, IIJIOCKOCTEN | TeopeMa O Tpex MEpHeHAMKYIsIpax. YTOJI MEXIy MNpsSMOW U IUIOCKOCTBIO. YTOJI MEXIy
IIJIOCKOCTSIMU
IIpakTuyeckoe 3ansaTue 9. Peenne 3anay no reme «IIpsiMpie 1 MIIOCKOCTH B IPOCTPAHCTBE 4
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COJepPKAHUE TPUKIIATHOTO MOIYJIs1)
IIpakTnyeckoe 3ansitue 10. Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a1a4u 1o Teme «lIpsimble u
IUIOCKOCTH B IIPOCTPAHCTBE
Pasnen 4. KoopauHaTsl 4 BEKTOPbI 12
Tema 4.1 Coaep:xxanue yueOHOro MaTepuaJia 6
JlexapToBBI HexapToBel koopauHaTel B mpocTpaHcTtBe. [Ipocteitmme 3amaum B koopauHaTax. PaccrosiHue
KOOPJIMHATHI B MEXIYy JIByMsl TOUKamMH, KOOPJIMHATHI CEpPEeIMHbI OTpe3Ka. PaccrosiHue MexIy ABYMS TOUYKaMHU, 4 OK-02,
IPOCTPAHCTBE. KOOPIMHATHI CEPENUHBI OTPE3KA. OK-03,
IIpakTuyeckoe 3ansiTue 11. IIpocreiimme 3agaun B KOOpANHATAX 2 OK-04,
Tema 4.2 Copaepxxanue ydyeOHOro MaTepuasa 6 OK-07
Bexrops! B | BexTops! B mpocTpancTBe. CiiojkeHUE U BBIYUTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO. TIK1.1
IIPOCTPAHCTBE. CkassipHOE MPOU3BENECHNE BEKTOPOB. YTOJI MEX1Y BEKTOPaMU 4
IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COJepPKAHUE TPUKIIATHOTO MOIYJIs1)
IIpakTyeckoe 3anaTue 12. [IpakTHKO-OPUEHTUPOBAHHBIE 33a4M HAa KOOPIUHATHON IJIOCKOCTH 2

.Beruucnenue paccTossHUN U IIIOMIAIeH Ha TIIOCKOCTU. KoslnuecTBEHHbIE pacyeThl
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Pa3znes 5. OCHOBBI TPUTOHOMETPHH.

34

Tema 5.1 Coaep:kanue y4e0HOro MaTepuasia 20
Tpuronomerpuueckue | Pagnannas mepa yrna. [lonstue uucioBoil okpyxHocTH. OmnpeneneHue CuHyca, KOCUHYca U
byHKIIUU TaHTeHCa  yrja. 3HaKd  TpuUroHomerpuueckux  pyHkumil.  COOTHOIIECHUS — MEXIY
IIPOM3BOJILHOIO YIJIa, | TPUTOHOMETPUYECKUMHU (PYHKIIUSMH OJHOTO U TOTO K€ yriia. TpUroHOMEeTpHYECKUE TOKIECCTBA. 16
qucia. CBoiicTBa 4YETHOCTH U HEUETHOCTH TPUTOHOMETPpUIECKHX GYHKINN. DOPMYITBI CIIOKEHHUS
Tpuronomerpuueckue | Tpuronomerpuueckue GyHKIIMHA ABOWHOTO U MIOJIOBUHHOTO yriia. @OpMyIibl PUBEICHUS
TOKIeCTBA u | CymMMa M pa3HOCTb TPUTOHOMETPUYECKUX (DYHKIIHH.
(bopmyer. IIpakTnyeckoe 3ansaTue 13.I1peobpazoBanus NpoCTEUIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN 4 OK-01, OK-
IIpakTuyeckoe 3ausitue 14. ToxaecTBeHHbIE MpPeoOpPa3OBaHUs TPUTOHOMETPUUECKUX 02, OK-03,
BBIPAKCHUI OK-04, OK-
Tema 5.2 Conep:xaHue y4eOHOT0 MaTepuasa 14 05, OK-06,
Tpuronomerpuyeckue | I[Ipocreiimme  TpuroHomMeTpuueckue  ypaBHeHus.  [Ipocreiimne  TPUrOHOMETPHUYECKHE 4 1(1)1}5_?71
YpaBHEHMS U | HEepaBeHCTBA
HEpPaBCHCTBA. IIpakTnueckoe 3anaTHe 15.Pemienue npocTedimx TpPUroHOMETPUUECKUX YPABHEHUM
Tpuronomerpryeckue | Ipakruyeckoe 3ausirue 16. Paznudnbie criocoObl peIIeHNs] TPUTOHOMETPHUIESCKUX YPaBHEHHI
Gynxuuw, ux | [Ipaktuyeckoe 3ansitue 17.Tpuronomerpuueckue QyHKINHN, UX CBOWCTBA U rpapuKu 10
cBO¥CTBA U rpaduk | [podeccMOHATLHO-OPHEHTHPOBAHHOE COepKanue (ColepIKAHNE TIPUKIIATHOIO MOLYJIs)
IIpakTnuyeckoe 3ansitue 18. Onrcanue Nponu3BOACTBEHHBIX MTPOLIECCOB € MOMOIIBIO T'paHKOB
IIpakTnuyeckoe 3ansitue 19. O600maromuit ypok no teme «OCHOBBI TPUTOHOMETPUI
Pa3znen 6. @yHKuMH U rpapuku 14
Tema 6.1 Coaepixanue yueOHOro MaTepuaa 14
OyHKINH, ux | @ynkuuu. CoiicTBa GpyHKuuH. I'paduueckas MHTEpIpeTaLHs. 2 OK-01, OK-
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CBOIICTBA.

CriocoOs1

3aanus PyHKITUN

IIpakTuyeckoe 3ansitue 20.JluHeiiHas, KBajgpaTHU4HAas, JIpOOHO-IHHEHHAs (QYHKIUH, HX
CBOICTBa U TpaduKu

IIpakTuyeckoe 3anusitue 21.CteneHnas, mokasareilbHas U jorapudMuueckas GyHKIHH, U UX
CBOWCTBA U TpapuKu

IIpakTuyeckoe 3ansitue 22. TpuronomMerpudeckne GyHKIINU, UX CBOMCTBA U TpaduKu
IpakTuyeckoe 3ansitue 23.I1peodpasoBanue rpapukoB QyHKIUI

IIpakTuyeckoe 3ansitue 24. Pemenne npparoHabHBIX, TOKa3aTEIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

IIpakTuyeckoe 3ansiTue 25. PenieHre TpUroHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB

12

02, OK-03,
OK-04, OK-
05, OK-06,
OK-07

Paznes 7. MHOTOIrPAHHUKHY U TeJIa BPAIEHUS

34

Tema 7.1
Ilonsarue

MHOI'OTpaHHUKA.
[Ipusma. [Tupamupa.

Conep:xanue yueOHOro MaTepuasa

12

IlonsTIE MHOTOTPAaHHUKA, €70 371eMEHTHI. CeueHne. BhlmyKible HEBBIMYKIIbIE MHOTOIPAaHHUKU
[Tonsarue npusmsl. [Ipsimas u HaknoHHas npusma. [lpaBunbHas npusMma. Ee ceuenue.
[lapannenenunen, cBoWCTBAa HNPSAMOYIOJIBHOTO napamienenunena, kyo. Cedenue KyoOa,
napamnenenunena. [lupamuna u ee snementsl. Cedyenue nupamuzpsl. [IpaBuiibHas nupamuna.
VYceuennas nupamuja.

IIpakTnueckoe 3ansiTue 26. Ilnomans 60KOBON M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMU/IBL.
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoiepPKaAHNe MPUKJIATHOTO MOTYJIs1)
IIpakTnuyeckoe 3ansatue 27. [Ipumepsl cummerpuii B npodeccun. CumMMerpus B IpUPOE,
apXUTEKType, TEXHUKE, B OBITY.

Tema 7.2
Tena
Humusap,
map.

BpalICHUSI.
KOHYC,

Conep:xaHue y4eOHOro MaTepuaJsia

10

Hunuuap u ero snementsl. Ceyenue munuHapa . Pazseprka munuaapa. KoHyc u ero 3ieMeHTHI.
Ceuenue konyca. PasBeptka konyca. Illap m cdepa. B3aumuoe pacnosnoxxkenue chepsl u
mwiockoctu. Cedenue mapa, chepsl.

IpakTuyeckoe 3anaTue 28.1110111a1p TOBEPXHOCTU HMWIMHAPA U KOHYCA.
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJlep:KaHue (ColepKaHue MPUKIATHOTO MOTYJIs1)
IIpakTuyeckoe 3ansaTHe 29. PelieHne NpUKIAIHBIX 3a3Ja4 HAa MHOTOTPAHHUKKA U Teja
BpalCHUA

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07

K 1.1
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Tema 7.3 Coaep:kanue y4e0HOro MaTepuaia 12
Ionsne 06 obbeme [Tonstre 06 o6beMe Tena. O0beM Kyba U MPSIMOYTOJILHOTO Mapayuienenuneaa. O0beM MPU3MbI
Tena. O6bembl Ten u mwmHapa. O0beMbl mupaMuibl 1 KoHyca. O0beM mapa u miomanb chepol. [Togodue Ter. 10
OTHoleHMe MIoIaAeH MoBEepXHOCTENH U 00bEMOB MOIOOHBIX TEI.
IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE CO/leP:KaHUE (COMep:KaHue NMPUKJIAJTHOTO MOIYJIsl)
IIpakTuyeckoe 3ansaTue 30. Vcnons3oBaHne KOMOWHAIIMN MHOTOTPAHHUKOB U TEJ BPAILCHUS 2
B IIPAaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax
Pasnea 8. IlponsBognas pyHKIUH, ee IPUMEHEHHE 26
Tema 8.1 Coaep:xkanue yueOHOIro MaTepuasa 14
ITonsaTue YucnoBas mocnefoBarenbHocTh. [Ipemen mocnemnoBaTeNnbHOCTH. 3aladyd, MPUBOISAIIAE K
MIPOU3BOIHOM. MOHATHIO MPOU3BOAHOM. OnpeeneHnue NPOU3BOAHON. ANTOPUTM OTBHICKAHUS ITPOU3BOTHOM. 12
@opmynsl 1 npasuna | Gopmynsl quddepennupoBanus. Omnpenenenue cinoxHo ¢GyHkiuu. [IpousBogHas ciaoxHOU OK-01, OK-
nuddepeHpoBanus | GyHKIMUA. [€OMETPUUECKHI CMBICH MPOU3BOAHON (QYHKIMH. YpaBHEHHE KACaTEIbHOW K 02, OK-03,
rpaduky pyHKIIH. OU3HUECKUI (MEXaHUYECKUI) CMBICI TPOU3BOIHOM. OK-04, OK-
IIpakTuyeckoe 3ansitue 31 .Ilpasuna quddeperunpoBanusi. 2 05, OK-06,
Tewma 8.2 Coaep:xkanue yueOHOIro MaTepuasa 12 OK-07
[Tpumenenue MoHoToHHOCTh (GyHKIMU. Touku skcTpemyma. MccnenoBanue (GpyHKIIMM HA MOHOTOHHOCTh U HK 1.1
MIPOU3BOTHOM. noctpoeHue rpapukos. HaxoxxeHne HanOobIero 1 HAMMEHbLIET0 3HaYeHUH (QYHKIUI. 8
UccnenoBanust GyHKIMH U TOCTPOCHUS €€ rpadrKa ¢ MOMOIIIBIO TPOU3BOTHOM.
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE coiep:KaHue (colep:KaHue NPUKJIATHOT0 MOTYJIs)
IIpakTnuyeckoe 3ansitne 32. HaxoxkIeHue ONTUMANbHOIO pe3yiabTaTa C I[OMOUIbIO 4
MIPOU3BO/IHON B MPAKTUYECKUX 3a]1auax.
IIpakTnueckoe 3ansitue 33. Urtoroseiii ypok mno Tteme «llpousBonHas QyHKUIuH, ee
MIPUMEHEHHE»
Paznen 9. UnTerpaj u ero npuMeHeHue 16
Tema 9.1 Coaep:xanue yueOHOro MaTepuaJia 4 OK-01, OK-
ITepBooOpazHas IlepBooOpasnas. IlpaBuna HaxoxaeHUs nepBooOpa3HbIX. HeompeneneHHbIl HHTErpal. 02, OK-03,
GbyHKIIH. HenocpencrBeHHOE HHTETpUPOBAHUE. 4 OK-04, OK-
Heonpenenennsiit 05, OK-06,
UHTErpal OK-07
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Tema 9.2 Conep:xaHue yueOHOro MaTepuasa 12 K 1.1
OnpeesieHHbIH Conepxanmne y4eOHOro MaTepuasia 12
MHTCIpall MU ero | OnpenenaeHHbIN HHTETpall U ero cBoicTBa. [Lonans KpUBOIMHEIHOM Tpaneuu. 6
PUMCHCHHUC IIpakTnueckoe 3ansaTHe 34. BoluncieHue onpeneaeHHbIX UHTEIPaIoB
IIpakTnyeckoe 3ansaTHe 35. Boluncienue miomazaeil ¢ moMoUIb0 HHTErpajloB
IIpodeccnonabHO-OPUEHTUPOBAHHOE CoJlepkaHue (CoAepKaHue MPUKJIATHOTO MOIYJIs) 6
IIpakTuyeckoe 3ansitue 36. PemieHue 3anay Ha NMPUMEHEHHME WHTErpajia JJis BBIYMCIICHHS
(bu3NYeCKrX BEJIMYUH U IUIOIaAeH
Pa3nea 10. D1eMeHTHl KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BEPOATHOCTE 18
Tema 10.1 Coaepixanue yueOHOIro MaTepuasa 6
OcHoBHble  TOHATHSA | OCHOBHBIC TOHATHSI KOMOUHATOPUKHU. [lepecTaHOBKY, pa3MeIleH s, COYCTAHUSI. 4 OK-01, OK-
KOMOHMHATOPUKU IpakTHueckoe 3anaTHe 37. Pemenue 3a1a4 1o TeMe «JIeMEHTE KOMOMHATOPHKID 2 02, OK-03,
Tema 10.2 Conep:xxanue y4eOHOro MaTepuasa 6 OK-04, OK-
DneMeHThI Teopuu | CoObITHE, BEPOSTHOCTb COOBITHS, CIIOKEHUE U YMHOXKEHUE BEPOSITHOCTEH 2 05, OK-07
BEPOATHOCTEM IIpakTnueckoe 3ansiTue 38.Perienue 3a1a4 o onpeieaeHnI0 BEpOSTHOCTEN IK 1.1
IIpodeccuonanbHO-OPMEHTHPOBAHHOE COJepkaHue (COep:KaHue NMPHUKJIATHOIO MOIYJIs) 4
IIpakTnueckoe 3ansaTue 39. BeposTHOCT B podeCcCHOHAIBHBIX 3a7a4ax
Tema 10.3 Coaepixanue yueOHOIro MaTepuasa 6
OneMEHThI JluckpeTHas city4aiiHas BEIUYHMHA, 3aKOH €€ PaCIpEeNICHNs U YUCIIOBbIE XapaKTEPUCTUKH
MaTeMaTHYECKON Bapuanmonnsiii psj. Ilonuron yactot u rucrorpamMma. CTaTUCTHYECKHE XapaKTEPUCTHKH psizia 4
CTaTUCTHKH HaOJII0AaeMBIX TaHHBIX
IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe NPUKJIATHOTO MOAYJIS)
IIpakTnueckoe 3ansitue 40. Pemienre npakTuyeckux 3a7ad Ha 00pabOTKy YMCIIOBBIX JAHHBIX, 2
BBIUHCIICHUE UX XapaKTEPUCTHUK.
Pa3jnen 11. YpaBHeHHs 1 HepaBeHCTBA 28
Tema 11.1 Coaeprxanue yueOHOro MaTepuasa 22
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O06mmue METOIbI

perieHus ypaBHEHHH, | YpaBHeHUs. PaBHOCWIBHOCTH  ypaBHeHHMH. OOmuMe mnpueMbl pEIICHUS  ypaBHCHHH. OK-01, OK-

HEPABEHCTB, CHUCTEeM | PanmoHanbpHble ypaBHEHUS U HEpAaBEHCTBA. MppaloHanbHble ypaBHEHUS U1 HEPABEHCTBA 20 02, OK-03,

YPaBHEHUH u | Meron unrepBainos. ['paduueckuil MeToO pelieHus: ypaBHEHU 1 HepaBeHCTB. [loka3aTenbHble OK-04, OK-

HEPABEHCTB ypaBHeHHs W  HepaBeHCTBa.  Jlorapudmuyeckume  ypaBHEHHUSS M HEpPaBEHCTBA. 05, OK-06,
TpuroHomeTpruyeckue ypaBHEHUS M HEPAaBEHCTBA. YPAaBHEHUS U HEPABEHCTBA C MOAYJIEM. OK-07,
Henunelinble cucTeMbl ypaBHEHUN U HEPABEHCTB. K 1.1
IIpakTnueckoe 3ansaTue 41.JluHeiiHble cUCTEMbI YpaBHEHUI U HEPABEHCTB 2

Tema 11.2 Coaep:xanue yueOHOro MaTepuaJia 6

CocrasieHue 1 | CocTaBlIEeHHE U PELICHUE 3a/1a4 C IOMOIIBIO0 YPAaBHEHUN 2

pemieHne  3ama4  C | IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE COAepPKaHMe (CoAep/KaHue IPUKJIATHOTO MOLYJIs)

HOMOLIBIO ypaBHeHHH | IpakTuueckoe 3ansaTue 42. CocraBieHnue U penieHne MPOoGECCHOHANBHBIX 337184 ¢ IOMOIIBIO 4
YpaBHEHUU
IIpakTnueckoe 3ansaTue 43. TOroBbIil YpoK 10 TeMe «YpaBHEHUS U HEPABEHCTBA»

Kouncyabranumn 12

IIpomexyrounas arrecranus ( AnddepeHHHPOBAHHBIN 324€T) 2

IIpomexyTounas arrecranus (JK3amMeH) 12

Bcero: 280
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3. YcioBus peajiu3anuu NporpaMmMbl 001eo0pa3oBaTe/IbHOM JUCHUIIJIMHbBI

3.1. st peaqu3anuu NPOrpaMMbl THCHUILUINHBI T0JKHBI OBITH MPexyCMOTPEHbBI
cieAylolUe creluaabHble MOMeleHus :

Peanuzammss mporpaMmbl  TUCHMIUIMHBEL TpeOyeT Hamuums YydeOHoro KaOuHeTa
MaTEeMaTHKH.

O6opynoBanue yueOHOro KabMHeTa:

- TOCAI0YHBIC MECTa IO KOJMYECTBY 00YUarOIINXCS;

- pabodee MeCTo MpernoIaBaTels;

- KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOHIA;

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPHAIIOB;

- 3a/TaHMS 1711 KOHTPOJIBHBIX PaboT;

- Mpo¢eCCHOHAITBHO OPUCHTUPOBAHHBIC 33 TaHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUs:

- IEPCOHAIBHBIN KOMITBIOTED C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IIPOEKTOP € IKPAHOM.

3.2. UndopMmaunonHoe odecnievyeHne o0yueHust
OcCHOBHBIC HCTOYHHUKH:

1. Bboromomnos. H. B. Anre0pa u Havana aHanu3za: yueoHoe nocooue aias CI1O / H.
B. boromonos. — M. : WznmarensctBo HOpaiit, 2023. — 240 c. — (Cepus :
[MpodeccuonansHoe 0OpazoBanue). Pexxum poctyna: https://urait.ru/.

2. boromosnos. H. B. Marematuka: yaebnuk nis CIIO / H. B. boromornos, I1. 1.

Cawmoitnenko. — 5-e u3f., nepepad. u gon. — M.: UznarensctBo Opaiit, 2023. —
401 c. — (Cepus : IlIpodeccuonaribHoe oOpa3oBaHue). Pexum gocTyma:
https://urait.ru/.

3. boromonos. H. B. IIpakTuueckue 3aHsaTHsi MO MaTeMaTuke: yuyeOHOE mocooue
s CITO / H. B. boromonoB. — 11-e u3a., nmepepab. u gon. — M.: U3gaTenscTBO
Opaiit, 2023. — 495 ¢. — (Cepus : IlpodeccrnonanpHoe 00pa3zoBanHme). Pexum
noctyna: https://urait.ru/.

4, Kpemep, H. I1I. Marematuka nnst kosmemkeii: yueonoe nocobue nist CI1O / H.

. Kpemep, O. I'. Koncrantunosa, M. H. ®punman; nox pen. H. 1. Kpemepa. — 11-
e u3f., nepepad. u gon. — M.: U3pgarensctBo IOpaiit, 2023. — 362 c. — (Cepus :
ITpodeccuonanpHoe o6pazoBanue). — ISBN 978-5-534-15601-0. Pexum noctyna:
https://urait.ru/.

JlonoJHUTEIbHbIE HCTOYHUKMU:

1. HayuHo-nonynsipHblii  Qu3nuko-maremaruueckuii  xypHan «Ksaut». ®opma
nocryma: http://kvant.ras.ru

2. Hayunbiii KypHaI «CTyaeHYECKHIN. dopma JOCTyIIA:
https://sibac.info/journal/student
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3. Bcepoccuiickne wuHTepHeT — onmmmuanel. dopma goctyma:  https://online-
olympiad.ru

4. Enunas koyuiekius mudpoBbIX 00pa3oBaTeibHBIX pecypcoB. Dopma goctyma:
http://school-collection.edu.ru

5. Hayunas snexkrponHas oubmuoreka. @opma mocryma: https://elibrary.ru

6. OTkpsITHIA KOJUTeK. MaTemaTrka. @opma fgocryma: https://mathematics.ru

7. IToBTopum matematuky. @opma fgocryma: http://www.mathteachers.narod.ru

8. CrpaBOYHMK TI0O  MaTreMaTHKe i1 [IKOJbHUKOB. dopma  jmocryna:
https://www.resolventa.ru/demo/demomath.htm

9. Cpennsis MaTeMaTH4eCKast UHTEPHET IIKOJIA. dopma JOCTYyTIA:
http://www.bymath.net

10.®enepanpubiii moptanm  «Poccuiickoe  oOpazoBanue». dopma  IOCTyma:
http://www.edu.ru
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4. KoHTPOJIb ¥ OlleHKA Pe3yJ1bTATOB OCBOEHHsI 00111e00pa30BaTe/IbHOM

AHCHUIIJINHbI

KOHTpO.]Ib H OLECHKaAa pPCE3yJIbTaTOB OCBOCHMHA O6Hl€06p330BaT€JIBHOﬁ JAUCHITHUITIINHBI

pPacKpbIBAlOTCS  4epe3

JUACIUTUIMHAPHBIE

pE3yJIBTaTHI,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00MUX M MPO(ECCHOHATBHBIX KOMIIETCHIIMHA 1O pa3jenaM W TeMam

coJiepKaHusl yueOHOro MaTepuara.

Oo0mas/npodeccnoHanbHas Paznea THun oeHOYHBIX MEPONPUATHSA
KOMMEeTEeH U
OK 01 P 1, P 2, P | TecrupoBanue
3, P 5, P 6, Veruwiii onpoc
[ToHnMaTh CyIIHOCTh U COLIUATILHYIO P7 PS8 P .
. . ’ ’ MatemaTuyecKkuil AUKTAHT
3HAYUMOCTb CBOEH Oynyiei mpodeccum, 9, P 10, P c p
MPOSIBIISITh K HEM YCTOWYHUBBIN MHTEPEC. 11 aMOCTOATC/IbHAA pa0oTa
HuddepennupoBanHblii 3a4eT
BrimonmHeHne dK3aMeHaIMOHHBIX
3aIaHUI
OK 02 P 1, P 2, P| TecrupoBanue
o . 4, P 5, P 6, | Vcrusiii onpoc
PraHU30BBIBATH COOCTBEHHYIO P7. PS8 P .
’ ’ MatemaTuyecKkuil AUKTAHT
NeSITeNIbHOCTD, BHIOMPATh TUIIOBBIC 9, P 10, P c p
METO/IbI U CITIOCOOBI BHITIOJTHEHHS 11 amocTosTelIbHaA padoTa
npoQecCHOHAIBHBIX 337134, OLIEHUBATh UX AuddepennnposanHblii 3a4eT
3aIaHUI
OK 03 P 1, P 2, P | TectupoBanue
3, P4, P5, | Vernsit onpoc
[TpuHUMATh pelieHus B CTAaHIAPTHBIX U P6.P 7. P .
’ ’ MatemaTuyecKkuil JUKTAHT
HECTaH/IAPTHBIX CUTYAIUSIX U HECTH 3a 8,PO9,P 10, CamocTosTeNbHA paGoTa
HUX OTBETCTBEHHOCTb. P11
JuddepenurpoBaHHbIil 3a4eT
BIMIOTHCHHUE YK3aMCHAIIMOHHBIX
B
3a1aHUI
OK 04 P 1, P 2, P | TectupoBanue
3,P4,P5,P | Vernsit onpoc
OcCyIIecTBIATh MOUCK U HCTIOIh30BAHHE 6. P7.P 8 .
6 . ’ ’ > | MaTtemaTHuecKkuil JUKTAHT
HEH(OPMAIUH, HEOOXOMUMMOIi 11 P9, P10,P CamocrogrenpHas padoTa
3¢ (EKTUBHOTO BBITOJIHEHHS 11 p .
npodeccHoHATBHBIX 33]1a4, Auddepentuposantblii 3auet
NpoheCCHOHATBEHOTO M JINYHOCTHOTO BrInoHeHue 5K3aMeHaIMOHHBIX
pa3BUTHSL. 3alaHnA
OK 05 P 1, P 2, P| TecrupoBanue
5, P 6, P 7, | Vernsit onpoc
Hcnonb3oBath nHGOpMaLMOHHO- PS P9 P .
’ ’ MatemaTuuecKkuii JUKTAHT
KOMMYHHKAITUOHHBIC TEXHOJIOTHU B 10,P 11

CamocrosiTenbHast paboT
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npoeCCUOHATLHON 1EATEIEHOCTH.

JuddepeHpoBaHHbINA 3a4eT
Beinonnenue sK3aMeHaMOHHBIX
3aaHui

OK 06

PaboTaTth B KOJIEKTUBE U KOMaH/JC,

3¢ PeKTUBHO 00IIATHCS C KOJIJICTaMH,

PYKOBOJICTBOM, TMIOTPEOUTEIISIMU.

—

-

o

— g O
w

u

<}

TN
o

o o T
—

TectupoBanue

YcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
CamocrosiTenbHas pabota
JuddepeHmpoBaHHbIi 3a4eT
BrlnonHenue 3x3aMeHaMOHHBIX
3aaHui

OK 07

Bpath Ha cebs1 OTBETCTBEHHOCTH 3a paboTy

YJICHOB KOMaH Ibl (TIOTYNHEHHBIX ),
PE3YNIbTAT BBIMOJHCHUS 33/JaHUH.

TectupoBanue

VYcrHblii onpoc
MareMaTH4ecKuil TUKTaHT
CamocrosTenbHast paboT
HuddepennpoBanHblii 3a4eT
BrinonHeHne x3aMeHaMOHHBIX
3aaHui

[IK 2.3 OcymiecTBasTh HaNAIKY,

HAaCTPOUKY, PEryJIUpPOBKY U IIPOBEPKY

TPAHCHOPTHOT'O PaJAUOAIEKTPOHHOTO
000pyZI0BaHUS U CUCTEM CBSI3U B

1a00paTOPHBIX YCIOBUAX U HA 0OBEKTaX.

TectupoBanue

VYerHbll onpoc
MaremMaTH4eCKUIl JUKTAHT
CamocrosiTenbHas pabota
HuddepennpoBanHblii 3a4eT
BelinonHenune 3x3aMeHaluOHHBIX
3aaHui
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PELLEH3USA
Ha paGouyio nporpaMmy o6uiec6pa3oBaTeabHOI AHCHHILTHHBI « MaTeMaTHKa»
s cneunaabHocTH 11.02.06 Texnnyeckas IKCIJIyaTalusi TPAHCIIOPTHOTO
PaaH03JIeKTPOHHOI0 06opyaoBaHus (10 BHAAM TPaHCNOPTA)

[lpennaraemas pabGodas mnporpamma oO0ue0Opa3oBaTENbHON IUCIMILIHHbI
«Marematuka» paspaboraHa Ha ocHoBe DelepallbHOrO TroCyaapCTBEHHOIO
o0pa3oBaTeNbHOr0 CTaHaapra cpejHero IpodecCHOHAIbHOro 00pa3oBaHHs H C
y4eTOM TPHMEPHOM IporpaMmbl 001e00pa3oBaTeTbHON AUCIMIUIAHBI «MareMaTuka»
yTBEpXKIEeHHOH Ha 3acenanuu CoBeTa M0 OLIEHKE COJEPIKaHMs U Ka4eCTBa MPUMEPHBIX
pabouux mnporpamm o0meoOpa30BaTeNbHOTO M I'YMaHHTapHOI'O IHKJIOB CpeIHero
npodeccroHanbHOro oopasosanus [Ipotokon Ne 14 or 13 Hos6ps 2022 r.

O61eoOpa3zoBarenpHas JUCLUILIMHA «MaTteMaTuka» sBIseTcs o0sA3aTeNbHOM
4acThIO 001e00pa3oBaTeIBLHOrO UK 00pa3oBaTeIbHOM MPOrpaMMbl B COOTBETCTBUI
¢ ®I'OC cnenmansHoct 11.02.06 TexHuueckas 3SKCIUTyaTalus TpPaHCIIOPTHOTO
PaZIMO3JIEKTPOHHOTO 000pyA0BaHuUs (110 BUAAaM TPaHCIIOPTa) .

PaGouas mporpamma paccuutana Ha 170 ayauTOpHBIX Yaca, B ToM uucie 60
4acoB IPAKTHYECKHX 3aHATHH, ¥ COJMEPKHUT macmopr paboyel MporpaMmel,
pacKpbIBalOUIMKA 00JNacTh NMPUMEHEHUs MPOrpaMMbl, LENH 3ala4d JUCLMUIUIMHBL, a
TaKXe KOJMYECTBO 4acOB Ha OCBOEHHEe TMporpammbl. TeMaTHYeCcKHH IJ1aH OTpaxkaer
coziep)kaHue yueOHOro Marepualia, nepedyeHb MpakTHYECKUX 3aHITHH.

3mech TaKKe YyKa3zaHbl YCIOBUSI pealu3aldd [porpaMMbl JIHCUUIUIMHEIL:
TpeGOBaHUsI K MHHMMaIbHOMY MaTepHallbHO-TEXHHYECKOMY OOecreveHuio, K
opraHm3aniM 0o0pa3oBaTeNBHOrO TMpoliecca, K  HHPOPMALMOHHOMY O0ECIEYEHHIO
oOy4eHus: M T.J.

Pe3ynbTaToM OCBOEHHS [POrpamMMbl AMCLHMIUIMHBI  SBISETCA TIOJTY4YEeHHE
o0yyaroUIMMHUCS 3HAHWH M yMeHWi, O00eCcrevYnBalOIMX OBJIAJICHHE OOIIMMH
KOMIIETEHIMSAMH T10 ClelHaabHOCTH. KOHTpOJb M OLEHKAa PE3yJIbTaTOB OCBOEHHS
y4eOHOM IUCLMIUTMHBI TAKXe CO/EePHATCs B IPOrpaMMe.

Penensenr: % 7~ K.I'.Mo a, rpernojaBareib
4 urypa, 1p

/

TTXKT — dpunmmana PI'YIIC
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| PELHEH3USA
Ha pabouyio mporpamMmy 06ieo0pa3oBaTe/IbHOH AHCHHIIMHBI « MaTemaTHKa»
aas cnenuagbHocTd 11.02.06 Texuudeckas YKCIIyaTaAlHs TPAHCIIOPTHOIO
PaAHO3IEKTPOHHOT0 000py10BaHHus (0 BHAAM TPaHCNOpPTa)

PaGouass mnporpamma o0ue00pa3oBaTeNbHOM IUCUUILIMHBL «MareMaTukay
paspaboraHa Ha ocHOBe (heaepanbHOro TrOCYIapCTBEHHOro 00pa3’oBaTebHOIO
craHjapra cpeaHero o0Iiiero o0Opa3oBaHMs U C YYETOM IPUMEPHOH MPOrpaMMEI
obmeobpaszosarenpHol auciumuidHbl "Maremaruka" s cnenmansHoctd 11.02.06
TexHudeckas dKCIUTyaTallds TPAHCIIOPTHOrO PaJHO3JIeKTPOHHOro 06opyaoBaHus (1o
BUJIaM TPAHCIIOPTA)

B paboueii mnporpaMme [aHO cOAepKaHHE H3jIaraeMoro marepuana s
OBJIaJIeHHs] KOHKPETHBIMHU 3HAHUSMH TI0 TIPeIMETy ¥ IPUMEHEHHS €ro B MPaKTHYECKOH
nesiTenbHOCTH. [IporpamMma  COAEp/KHT 4YeTKO C(OpMYyJIMpOBAaHHbIM KOHEYHBIH
pe3yibTar 00y4eHus: 3HaHus, ymeHus, coorsercTBytomme GI'OC.

CTpyKTypa TNpOrpaMMbl COOTBETCTBYET MpEIbABIAEMbIM TPeOOBaHUAM U
CONIEPXKMT: TEMaTHYEeCKHH ITUIAaH JUCLHUIUIMHBI, TpeDOBaHUA K MHUHUMAJIBHOMY
MaTepHabHO-TEXHHYecKoMy obecrieyenuno. Kpome TOro, oHa COJEpPKHT KOHTPOJb U
OIIEHKY Pe3y]bTaTOB OCBOEHHs [JHMCIUIUIMHBI, KOTOPBIH BKIIOYaeT GOPMbI U METOABI
KOHTPOJISL U OLIEHKHU pe3yJbTaToB 00yueHus. M3ydeHue nporpaMmel peycMaTpuBaeT
PeIpo/lyKTUBHBIN U IPOXYKTUBHBII YPOBEHb YCBOECHHSA y4e0OHOIr0 MaTepuaa.

Marepuan paboueii mporpaMmsl  001€0Opa30BATENbHON  TMCLHIUINHBI
«MaremMaTuKa» palHOHAIBHO W YETKO pacrpelenEH Mo BPEMEHH, MO COAEPKAHUIO H
HanpasjieHusM. PazpaboTunkamMy 1oj00paHa TeMaTHKa MPAaKTHYECKUX 3aHATHH, YTO
1103B0JIseT CHOPMHPOBATH HEOOXOIMMbIEC YMEHHS U HABBIKH.

Pabouass nporpamMma peKoMeHJoBaHa K NmpuMeHeHHIo B yupexaeHusx CIIO
s cnenmaneHocTH  11.02.06  Texuudyeckass 3KCIUIyaTalds  TPaHCIOPTHOrO
PaMO3JIEKTPOHHOTO 060pyA0BaHUs (110 BMaM TPAHCIOPTa)

[Tpenonasarens [ BITOY KK
«TUXOpeIKU TeXHUKYM OTPACIIEBBIX TEXHOJIOTHI»

,/ M.H. AnpsiTKuHa
€47
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