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1. O0mas xapakrepucTuka padoydeil mporpaMMbl 001e00pa3oBaTeJbLHOMI
AUCUMIVIMHbI«MaTeMaTHKAa»

1.1. MecTo TUCHHUILIMHBI B CTPYKTYpe NpodeccnoHaIbHOI o0pa3oBaTebHoil mporpammsbl CIIO:

OoOmeobpa3oBatenbHass  auciuiuimHa — «MaTtemaruka» — SBIS€TCS  00S3aTeNbHOW  YacThIO
o0mieo0pa3oBaTenbHOrO MHUKIA 00pa3oBaTelibHON mporpammbl B cootrBerctBuu ¢ PI'OC mo mpodeccun
ATnmapaTyuk-omnepaTop MPOU3BOICTBA MIPOTYKTOB MUTAHUS )KHBOTHOTO IMPOUCXOKICHHUS

1.2. Henu u niiaHupyeMble Pe3yJbTaThl 0CBOECHUS TUCHUTIIHHBI:
1.2.1. leap AUCHMIIHHBI

OcBoenue conepxaHusi yaeOHON TUCIMIUIMHEI «MaTeMaTnkay 00eCIeYuBaeT JOCTHKCHHUE CTYICHTaMU
CIICAYIOIINX PE3yIbTATOB:

* IUYHOCTHBIX:

—pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUICCKON KYIbTYPHI,
KPUTUYHOCTH MBIIUICHUS] HAa YPOBHE, HEOOXOIMMOM Il Oynaymied mpogecCHOHAIBHOM AEITebHOCTH, IS
MIPOJIOJKEHHSI 00pa30BaHus U

caMm000pazoBaHUS;

— OBJIAJICHHC MAaTEeMATUYCCKUMU 3HAHUSIMH ¥ YMEHUSMHU, HEOOXOTUMBIMH B TTOBCETHEBHOM XKU3HU, JIIS
OCBOCHHUS CMEXKHBIX €CTECTBCHHO -HAYYHBIX IWCIUIUIMH W JUCIUIUIMH TPO(ECCHOHATBHOTO IUKIA, JUIS
MoJTydeHUs1 00pa30BaHUs B 00JIACTAX, HE TPEOYIOMUX YTIyOIeHHOW MaTeMaTHIECKOH TOrOTOBKH;

—— TOTOBHOCTh K KOJUIEKTHUBHOW pabOTe, COTPYJAHHYECTBY CO CBEPCTHUKAMU B 00pa30BaTEIBHOM,
OOIIECTBEHHO TOJIC3HOM, y4eOHO-HUCCIIeIOBATEIBCKON, TIPOSKTHOM U JIPYTrUX BHJIAX JIEATCILHOCTH;

* MeTanpeIMeTHBIX:

— yMEHHE CaMOCTOSTEILHO OTPEICIATh U JSATSIILHOCTH W COCTAaBJIATh IUIAHBI JICATEIIEHOCTH,
CaMOCTOSITCIIEHO OCYIIECTBIISTh, KOHTPOJUPOBATH W KOPPEKTHPOBATH JIEATEIBLHOCTH, HCIIOJB30BaTh BCE
BO3MOXHBIC PECYpPCHI JUISIOCTHKEHUN TIOCTABJICHHBIX IIEJIH W peau3alliy TUIAHOB JIESITEIbHOCTH; BHIOUPAThH
YCIICLIHbIE CTPATETUH B PA3UYHBIX CUTYaAIUAX;

—YMEHHE MPOJYKTUBHO OOIIAThCS M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM JESATENbHOCTH,
YUUTBHIBaTh MO3ULIMH JPYTUX YYACTHUKOB JIEATENBHOCTH, () (HEKTUBHO pa3peniaTb KOHPIUKTHI;

— BJIaJIcHUE HaBbIKAMU [O3HABATEJIbHOM, y4eOHO-HCCIEA0BATEIbCKONM M MPOEKTHOM AeqaTeIbHOCTH,
HaBbIKaMU pa3peleHust mpodiieM; CHoOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIIBHOMY MTOUCKY METOJ0B PEIICHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHUHU PA3TNYHBIX METOI0B O3HAHMUS,

— FOTOBHOCTh U CHOCOOHOCTH K CAMOCTOSTEIbHON MH(OPMAIIMOHHO —TI03HABATEIBHON NESATENbHOCTH,
BKJIIOYAsi YMEHHUE OPHUEHTHUPOBATHCA B PAa3IMYHBIX HCTOYHUKAX HH(OpMAIMM, KPUTHYECKH OICHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTY4aeMYIO U3 Pa3INYHbIX HCTOYHHUKOB;

— BJIaJICHUE HABbIKAMU T[I03HABATEIbHOUW pe(dIeKCUU KaK OCO3HAHHUS COBEpUIAEMbBIX ACUCTBUM U
MBICIIUTENBHBIX TPOLECCOB, UX PE3yIbTATOB M OCHOBAHMI, T'paHUI] CBOEro 3HAHUS M HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33/1a4 U CPEJICTB VI UX JOCTHKEHUS;

— LEJIeYCTPEMIICHHOCTD B IMOMCKAaX U MPUHATUU PelIeHUH, COOOpa3uTEIbHOCTh U MHTYUIIUS, Pa3BUTOCTh
MIPOCTPAHCTBEHHBIX MPEICTABICHHI; CIOCOOHOCTh BOCIPUHUMATh KPacOTy M TaPMOHHUIO MUPA;

* IpeJAMeTHbIX:

— c(hOpMHpPOBAaHHOCTh MPEJCTABICHUA O MaTeMaTHKe KakK YacTH MHUPOBOM KyJIbTYyphl U MeECTe
MaTeMaTUKd B COBPEMEHHOH LMBUIM3AIMU, CHOCO0AX OMUCAaHUS SABJICHUN peaJbHOTO MHpa Ha
MaTEeMaTHYeCKOM SI3BIKE;

— c(hopMUPOBAHHOCTH MPECTABICHUN O MATEMATUYECKUX MOHATUAX KaK BAXKHEUITUX MaTEMaTHYECKUX
MOJENSAX, MO3BOJISIIOIIMX OINUCHIBATH M W3y4aTh pa3Hble MPOIECCHl M SBJICHUS; MOHMMaHHWE BO3MOKHOCTH
aKCHOMAaTHUYECKOTO TOCTPOSHUSI MaTeMaTHUECKUX TEOPHIA;

— BIJIaJICHHE METOJaMH J0Ka3aTelbCTB U ajJrOPUTMOB PEIICHHUs, YMEHHUE WX MPUMEHATH, MPOBOIUTH
J0Ka3aTeNbHbBIE PACCYXKICHUS B XOJIE peUICHHS 3a/1a4;

— BIIQJICHUE CTaHJAPTHBIMU MPUEMaMU PEUIeHUS PAllMOHATBHBIX U UPPALMOHAIBHBIX, TOKA3aTeIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHM M HEPaBEHCTB, HX CHUCTEM; HCIOJb30BaHHE TOTOBBIX
KOMITBIOTEPHBIX MPOTPAaMM, B TOM UHUCIE JUIS MMOUCKA MYTH PEUICHUS M WIUTFOCTPAIlUU PEUISHUS YpaBHEHUH U
HEPaBEHCTB;



— c(OpPMHUPOBAHHOCTH MPEJACTABICHUI 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO aHalM3a MU HX
CBOMCTBAX, BJIaJCHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIMHA, NCHOIH30BAHNE TOTYUYCHHBIX 3HAHUMN
JUIsL OTIMCAHMS M AHAJIN3A PEabHbIX 3aBUCUMOCTEN;

— BJIaZICHWE OCHOBHBIMHU MOHATUSIMHU O IUIOCKHX W MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, X
OCHOBHBIX CBOMCTBAX;

— c(OpPMHPOBAHHOCTh YMEHHS PaclO3HaBaTh I'€OMETpUYECKUE (UTYypHl Ha YEpTEXKax, MOJENIAX U B
peaTbHOM MHpe; NPUMEHEHHE HW3YYCHHBIX CBOWCTB TeoMeTpHyYeckux (uryp u ¢Gopmyn Ui penieHus
reOMETPUUYECKHX 3a/1a4 U 3314 C IPAKTUYECKUM COJICPKAHUEM;

— c(hopMHUPOBAHHOCTH MPEACTABICHHUIA O MPOIECCAX U SBICHUAX, MMEIOIINX BEPOSTHOCTHBINA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MHPE, OCHOBHBIX IIOHATUAX JJIEMEHTAPHOM TEOPHUH
BEPOSATHOCTEH; yMEHHI HAXOIUTh M OIEHMBATH BEPOSTHOCTH HACTYIUICHHS COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTUKH CIIy4alHBIX BEJIUYMH;

— BJIQJICHHUE HAaBBIKAMU UCIOJIb30BAaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPH PELICHUU 3aa4.

Jlig mydiiero ycBoeHusi yueOHOro Marepuaia ero u3JjiokeHne HeoOX0JMMO MPOBOJUTE C IPUMEHEHUEM
TEXHUYECKUX CPEACTB OOYYeHHs, BHUIEO-, ayAHMOMaTEepHalOB, COBPEMEHHBIX MPOrpaMM KOMIbIOTEPHOTO
IIPOEKTUPOBAHUS.

Kypc obecnieuen meToauueckuMy NOCOOMSMH U YKa3aHUSMU K BBIIIOJTHEHHUIO IPAKTUYECKUX padoT.

1.2.2. Ilnanupyembie pe3yJabTaTbl OCBOEHHUSI 0011e00pPa30BaTEJbHON JUCUMIIIMHBI B COOTBETCTBHMH C
®I'OC CIIO u Ha ocHoBe PT'OC COO
Oco0Ooe  3HayeHWe  JOUCHUIUIMHA  uMmeeT npu  dopmupoBanuun u  pasButuum  OK u  [IK



I[Inanupyemble pe3yabTaThbl 00y4eHUs

O01Me KoOMIeTeH NI

O0mue JlucuMinHApHbIE
OK 01. BoiOupate cnocoObl pemieHus 3anad| B 4acTH TPYZIOBOIO| -BIIAJIETh METOJAMHU JOKAa3aTeIbCTB, AJITOPUTMaMU pEUICHUS
po(hecCHOHATBHON NesITeIbHOCTUBOCITUTAHMUS: 3ama4y; ymeHue (OpMYyIHpOBaTh OINpeAeTeHUsl, AKCHOMBI M|
[IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM - TOTOBHOCTb K  TpYyOy,T€OPEMbl,  NPUMEHATh WX, MPOBOJUTH  JIOKa3aTeJbHbIE
0CO3HaHME LIEHHOCTU MacTePCTBA,[paCCYKJICHHs B XOJI€ PELLICHUs 3a1a4;
TpynOJItO0HE; - YMETh ONEpUPOBATH MOHITHSMM: CTENEHb YHCIa, JIorapupm
- TOTOBHOCTh K AaKTMBHOHUHUCIIA; YMEHHE BBIIOJHATH  BBIUMCIEHME 3HAYeHUH U

NEeSITeNIbHOCTH  TEXHOJIOTHMUYECKOMH]
1 COLIMANBHOW HAIpaBJIEHHOCTH,|
CIIOCOOHOCTh MHULUHUPOBATH,
[UIAHUPOBATh U CaMOCTOSITENILHO
BBITIOJHATH TaKYIO JESTEbHOCTb;

- UHTEpEC K Pa3InYHbIM chepam

npeoOpa3oBaHusl BHIPAKEHUM CO CTEMEHSAMH M Jiorapudmamu,
npeoOpazoBaHus IPOOHO-PAITMOHAIBHBIX BRIPKCHUH;

- yMETh  ONEpUpOBaTh  TMOHATUAMHU:  palUOHAIbHBIE,
MppalMOHaIbHBIE, MoKa3areibHbIE, CTETeHHBIE,
norapu@Muueckue,  TPUTOHOMETPUYECKHME  YpPaBHEHHS U

HCPAaBCHCTBA, UX CUCTCMBEI;

npodeccuoHanbHOM - yMeThb OINEpUpOBaTh MOHATHAMH: (YHKIUS, HEMpepbhIBHAs]
NesITeNbHOCTH, dbyHKIMS, TPOU3BOJHAs, IEpPBOOOpa3Has,  ONpeAeTICHHBIN
OBnajgeHue yHHUBEPCAJIbHBIMUMHTEIpAJl; YMEHHME HAaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
y4eOHBIMU M03HABATEIbHBIMU(QYHKIIMN, HCIOJIb3YSl CIPABOYHBIE MaTepUalbl; UCCIEIOBATh B
NeCTBUSAMU: MpPOCTEHIINX ciiydyasX (YHKIUU HA MOHOTOHHOCTh, HAaXOJWUTh
a) 6a3oBbIe JIOTMYECKUEHAnOO0IbIINe W HaUMEHbIINE 3Ha4deHUs (QYHKUIUH; CTPOUTH
EVCTBYS: rpaduKkd  MHOTOYIEHOB  C  HCIOJIb30BAaHHMEM  ammapara
- CaMOCTOSITEJIBHOMAaTEMaTUYECKOTO  aHAJIW3a; MPUMEHITh IPOU3BOJHYIO IIPH
(bopmynupoBaTh MpCIICHHY  3aa4 HAa  JIBIDKCHHC,  PCIIaTh  MPAKTHKOA




AKTyaJIM3UpOBATh npobiemy,
[paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABIIUBATh
CYILLIECTBEHHBIN
OCHOBaHHSA  JUIA
Kiaccuukanuu u 0000IIeHuUS;
ey

3a1aBaTh

IIpU3HAK HJIH

CpaBHEHUH,
- OIPENENATh
IesITeILHOCTH,
MapamMeTpbl W  KPUTEPUH  UX|
ITOCTHIKCHMS,

- BBIABJIATH 3aKOHOMCPHOCTH U

[IPOTUBOPEUUS B
[paccCMaTpUBAEMBIX SIBJICHUSX;

- BHOCHTb KOPPEKTHBBI B
e TENbHOCTD, OLICHUBATH
COOTBETCTBHUE PE3yNbTATOB]
LEJSM, OLICHUBATh pUCKH

HOCJ'ICI[CTBI/Iﬁ JACATCIBHOCTH,

- Pa3BUBATb KpC€aTHUBHOC
MBIIIJICHUC Ipu PCUICHU Y
PKU3HCHHBIX ITPO onem

0) 6a30BBIC HCCIIEIOBATEIBCKUE
EeNCTBUA:
- BJAJIeTh HaBBIKAMHU Y4eOHO-
MCCIIEIOBATENBCKON U IPOEKTHOM
eI TeILHOCTH, HaBBIKaAMH|
pazpelieHus: mpooem;

BBIABIISTH NIPUYNHHO

OpPUEHTUPOBAaHHBIE 3a7aud Ha HauOOJIbLIINE U HAaUMEHBIINE
3HA4YCHMS, HA HAX0KICHHE ITyTH, CKOPOCTH U YCKOPEHHS;
- yMEThb ONIEpUPOBAaTh MNOHSTHUAMU: PALMOHAIbHAS (YHKIUS,

byHKIHS, GyHKIHS,
norapudmuueckas (QyHKUUSA, TPUTOHOMETpUYECKHE (QYHKIIUH,

oKa3aTeabHasl CTEIEeHHAas
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TpaduKud HU3YHYEHHBIX
(GyHKIMH, UCHOJIB30BaTh rpapUKu MpU M3YyYEHHH IPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHWH 3aJad M3 JAPYrux y4eOHbIX|
MpeIMETOB U 3aJad U3 pealbHOW XKU3HU; BhIpakaTh (opMylaMu
3aBUCUMOCTHU MEX]Ty BETMUUHAMU;

- YMETh peuiaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha IPOLIEHTHI, J0JIM U YacTH, Ha ABM)KEHHE, paboOTy, CTOUMOCTD
TOBApOB M YCIYI, HAJIOTH, 3aJaud U3 OO0NacTH yIpaBJICHUS
JIMYHBIMU U CEMEMHBIMM (PMHAHCAMM); COCTABIATH BBIPAKEHHUS,
YPaBHEHMs, HEPABEHCTBA M MX CHCTEMBbl IO YCIOBHMIO 3a/auH,
HCCIIe0BaTh MOJIy4EHHOE peleHue OLICHUBATH|
PaBIOII0I00HOCTh PE3yIbTATOB;

u

- YMETh ONEpPUPOBATh MOHATUAMH: CpefHee aphupMeTHUecKoe,
MeraHa, 3HAYCHMUS,
crepcus, YHUCIJIOBOTO
YMEHHE UHTEPIPETUPOBATH uH(pOpPMAaIIHIO,
MPEJICTAaBICHHYI0 B TaONHIax, rpadukax,
OTpaXalolIyl0 CBONCTBAa pEalTbHBIX IMPOIECCOB U SIBJICHMIA,
MPEICTaBISITh WHOOPMALIUIO C TOMOIIBI0 TaOJIUIl U JUArpaMM;
MCCIIEeI0BaTh  CTaTUCTUYECKUE TOM 4HCIE C
MpUMEHEHHEM TpaUIecKUX METOI0B U SJIEKTPOHHBIX CPEICTB;

HauOoJblIee W HauMEHBIIEe pasMax,

CTaHJApTHOC OTKIOHCHUC Ha60pa;
HU3BJICKATD,

Ha Jauarpammax,

JaHHBIC, B

YMETh OICPUPOBATL TTOHATUAMMU: CJ'Iy’-IaI\/'IHHﬁ OIIBIT W
cnyqaﬁHoe CO6LITI/I6, BEPOATHOCTDH CHy‘I&ﬁHOFO CO6BITI/I$I; YMCHUC




CJIICACTBCHHBIC CBA3HU b4l

AKTYaJIM3UpPOBATH 3ajauy,

BbIJIBUT'aTh 'MIIOTC3Y €€ PCUICHUAA,

HaXOJIUTh apryMEHTBI 15l
TOKa3aTesIbCTBa CBOHX
YTBEPKICHHI, 3a/1aBaTh

rapaMeTpbl U KPUTEPUHU PELLICHMUS;
- QHAJIM3HUPOBATH NTOJYYCHHBIC B
X01e

pPEeICHUA 3aga4u

PE3YJIIbTAaThI, KPHUTHYCCKY
OLCHUBATb HUX JOCTOBCPHOCTD,

IIPOTHO3UPOBAThL HW3MCHCHUC B
HOBBIX YCJIOBHUAX;

-- YMCTb ICPCHOCUTH 3HAHUS B

M03HABATEIBHYIO u
MMPAKTUYECKYIO obacTy|
PKU3HEICATSIILHOCTH;

- YMCTh MHTCIpHUPOBATH 3HAHWS

u3 Pa3HbIX MPEIMETHBIX|
oOmacTeii;

- BBIJBUIaThb HOBBLIC HJICH,|
pe/iaraTh OPUTMHAJIbHBIC
OJIXO/IbI U PEIICHHS;

151 CIIOCOOHOCTH ux|
MCITOJIb30BAHUS B

[MO3HABaTEJIbLHON W COIHAILHON,
[IPAKTUKE

BBIUMCIIATE BEPOATHOCTH C HCIOJIB30BAHHEM TpadudecKux
METOJIOB; TPUMEHSTH (OPMYIIBI CIOKEHUS W yMHOXKEHUS]
BEPOSATHOCTEW, KOMOHMHATOpHBIE (akTel U (HOpMyJsl TpH

pPEIICHUH 3a7ad; OICHUBATh BEPOSATHOCTH PEATBbHBIX COOBITHIA;
3HAKOMCTBO CO CIYYaHBIMU BEJIMYMHAMU;, YMCHHE TPHBOJIUTH
MPUMEPHI TPOSIBIICHUS 3aKOHA OOJIBIIUX YHCEN B MPHPOJHBIX U
0O0IIECTBECHHEIX SIBJICHUIX;

- YMETh OIEPUPOBATH TMOHSTHUSIMH: TOYKA, MpsAMasi, TIOCKOCTD,
MPOCTPAHCTBO, JIBYTPAHHBIA YroJ, CKPENIUBAIONIUECS IPSMEIE,
MapauIeILHOCTh U TIEPIICHIUKYIIPHOCTh TPSIMBIX H IJIOCKOCTEH,
YTOJT MEXKTy TIPSIMBIMHE, YTOJI MEXKTY TIPSIMOM | IIOCKOCTBIO, YTOJT
MEXy ITUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO IUIOCKOCTH,
[PACCTOSIHHE MEXKJTY MPSAMBIMH, PACCTOSHUE MEXKIY TUIOCKOCTSIMU;
YMEHHE HCITOJIb30BaTh MPU PEIICHUH 3a7a4 U3YUYCHHBIC (aKThI U
TEOpEeMbl TUIAHUMETPHUH;, YMEHHE OICHUBATH Pa3Mepbl 0OBEKTOB
OKPY)KAOIIEr0 MHPA;

YMETh OIECPHUPOBATH IIOHATUAMH: MHOI'OI'PAHHUK, CCUYCHUC

MHOTOTpaHHHUKa, KyO, Hapajieienune],
durypa 1 noBEpXHOCTh BpaLEHHUS, [IMIMHIP, KOHYC, map, cdepa,

ceueHus (GUrypbl BpallleHus, IUIOCKOCTb, Kacaromascs cgepsl,

npu3sma, IHpaMu/ia,

[WINHAPA, KOHYCa, TUIOIIA b TTOBEPXHOCTH MUPAMHUJIBI, TIPU3MBI,
miomanb  cepsl, KyOa,
MHPAMHUIBL,

KOHYCa, 00beM
PSIMOYTOJIBHOTO

LHUINHAPA, KOHYCA, 1apa; YMCHHUC I/I306pa)KaTB MHOT'OI'PaHHHKH M

HUIUHIPA,
napajuiesenumnesa, MIPU3MBI,
MOBEPXHOCTU BpAIICHUS, UX CEYEHUA OT PYKU, C IOMOIIbBIO
YEPTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX CPENICTB; YMEHUE
pacno3HaBaTh CUMMETPHIO yMEHHUE

PACIIO3HABATh MPAaBUJILHBIC MHOTOI'PAaHHUKU

B MMPOCTPAHCTBE;




YMEThb OIEpPUPOBaTh MOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
no00HBIe (DUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHHE
[UIOIAZe TOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TIpU
[pELIeHUH 3a]1a4;

- YMETb BBIYHCISITH F€OMETPUYECKHE BEIWYMHBI (JJIMHA, YroJl,
10111a/1b, 00BEM, IJIONIA/b TOBEPXHOCTH ), UCTIOJIBb3Ys U3yUEHHbIE
(bOopMyIBI U METOJIBI,

- yMEThb OIEpUPOBATh MOHATUSAMU: TNPSIMOYrojbHas CHCTEMA
KOOpJMHAT, KOOPAWHATHl TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
cyMMa
HaXoIUTh C

CKaJs[pHOE TMPOU3BEICHHE, YTroJd MEXAYy BEKTOpamu,

BEKTOPOB, IPOM3BEJCHWE BEKTOpa Ha YHCIIO;
MOMOUIBI0 M3YYEHHBIX (OPMYNI KOOPIAMHATHI CEPEIUHBI OTpE3Ka,
[PACCTOSTHHE MEXTY IBYMS TOUKAMH;

-yMETh BBIOMPATH MOJIXOAAIINI M3YIeHHBIH METOM JUIS PEIICHHS
3a/aum, pacro3HaBaTh (bakThI
MaTeMaTUYeCKUE MOJEIM B MPHUPOJHBIX M  OOIIECTBEHHBIX|

SIBJICHUSAX, YMCHHC MNpUBOAUTDH

MaTeMaTU4YCCKUC 41

B  HCKYCCTBE; IpUMEPBI

MAaTCMAaTUYCCKUX OTKpBITI/Iﬁ

MaTeMaTH4eCKOM HAayKH

POCCHUICKOM M MHUPOBOH

OK 02. HMcnonbs3oBaTh COBPEMEHHbBIE CPEACTBA

MOUCKA, aHanm3a u UHTEPIIPETALINH
nHpopMaluy, U UHPOPMALIMOHHBIE TEXHOJIOTHUY]
Ui BBIMOJTHEHHS

ACATCIIbHOCTH

3aja4  MpodhecCHOHaTbHON

B o0mactu LIEHHOCTH Hay4yHOTO|
MO3HAHUS:

-C()OPMUPOBAHHOCTD
MUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HayKU u 00111eCTBEHHOH]
[IPAKTUKH,  OCHOBAaHHOIO  Ha
nanore KYJIBTYD,

YMETh OIIEPUPOBATH TOHATHUSAMHU: palMOHATIbHAS (DYHKIHS,
byHKIHS, byHKIHS,
morapupmuueckas (QyHKIUS, TPUTOHOMETPHUYECKHE (DYHKIUH,
oOpaTHbie (YHKIUU; YMEHHE CTPOHMTh TpapUKH H3YYCHHBIX|
(GyHKIUI, UCTOJB30BaTh IpadUKU MPU U3YYCHHH IPOIIECCOB U

I1OKa3aTCJIbHAasA CTCIICHHAsA

SaBHCHMOCTeﬁ, npu pemeHuu 3ada4d U3 ApYyrux y‘Ie6HLIX
[MPCAMCTOB U 3a1a4 U3 peaﬂBHOﬁ JKU3HU; BbIPAXKATD (I)OpMyJ'IaMI/I
3aBUCHUMOCTHU MCKAY BCIIMUNHAMU,

- YMCTb OIICPUPOBATH IMOHATHUAMHU: TOXIACCTBO, TOXICCTBCHHOC




CIOCOOCTBYIOIIETO  OCO3HAHUIO)
CBOETO MECTa B IIOJHKYJIBTYPHOM
MUpE;

- COBEPIICHCTBOBAHUE S3BIKOBOI
I YUTATEIbCKOM KYJIbTYPBl Kak|
CPEICTBA B3aMMOJICHCTBUS MEKTY
JIFOAbMU W ITO3HAHUA MHPA,

- OCO3HaHHE ILIEHHOCTH HAy4YHOMU

ACATCIBbHOCTH, TOTOBHOCTH|
OCYIIECTBIISITh  MPOEKTHYIO U
HCCIIE0BATEIIBCKYIO
ICATCIIBHOCTD I/IHJII/IBI/IJIyaJ'IBHO 45!
B TpyIIIIe.

OBageHue YHUBEPCAITbHBIMHY]
yaeOHBIMU MO3HAaBATEIbLHBIMMY|
MEVCTBUSIMU:

B) paboTa ¢ nHhOpMaITUEHi:
- BIAJICTh HABBIKAMH TIOJTYYCHHSI

uHbOpMAallMM U3  MCTOYHHKOB
Pa3HBIX THUIIOB, CaMOCTOSTENIBHO|
OCYILIECTBIISITh TIOMCK, aHaJM3,
CUCTEMAaTU3AIIHI0 u
WHTEPIIPETALINIO uHpopMauyl
pa3IMYHBIX BUAOB U (GopM
MpEICTABIICHHUS;

- CO3daBaTb TCKCThI B PA3JIMNYHBIX]
(I)OpMaTaX C YUYCTOM Ha3HAYCHU]

UH(pOpMaLun " LIEJIEBOY]

peoOpa3oBaHue, YpaBHEHHUE, HEPABEHCTBO, CUCTEMAa YpPaBHEHUM

1 HEPAaBEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHMI, HEPABEHCTB U

CUCTCM, PpalUOHAJIIBHBIC, HWPPAUOHAIBHBIC, II0KAa3aTCIbHBIC,

CTEIICHHLIE, norapupmMIIEcKue, TPUTOHOMETPUIECKUE
YPaBHCHH, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh YPABHCHUA,
HCPAaBCHCTBA MW CHUCTEMBI C TIOMOIIBIO PA3JIMYHBIX IMPHUEMOB;
pelIaTh YpaBHEHMS, HEPABEHCTBA M CHCTEMBI C MapameTpoM;
[IPUMCHATh YPAaBHCHHA, HCPABCHCTBA, UX CUCTEMBI IJIA PCHICHUSA
MAaTEMATUUCCKHUX 3aJa4 U 3a1a4 U3 Pa3JIMYHbIX oOiacreit HAaYKH H
[pE€ATbHOM )KU3HH;

YMETh

MapaJuIeIbHbII  MIEPEHOC,

CBOOOJIHO OMEpHUpPOBaTh TMOHATHUSIMU: JIBH)KCHHE,

CUMMCTPUA Ha TIINIOCKOCTU W B
MPOCTPAHCTBE, TMOBOPOT, MpeoOpazoBaHUE MOAOOMS, TOIO0OHBIC

Gurypsl; YMETh pacro3HaBaTh paBHbIE W MOJOOHBIC (QUTYDPHI, B
TOM 4YHCIE B TIpUPOJE, HCKYCCTBE, apXUTEKType; YMETh
WCIIOJIb30BaTh ~ TEOMETPUYECKHE  OTHOIICHWS, HaXOJIUTH|

reOMETPUYECKUE BETUYMHBI (JUIMHA, YTOJ, IJI0ab, 00BhEM) MpH
pelIeHnr 3a7a4y U3 JPYTUX y4eOHBIX MPEAMETOB M U3 PeajbHOM
PKU3HU




AyIUTOPUH, BEIOHpas]
ONTUMAJIbHYIO bopmy]
NPEICTaBICHUS U BU3yAIN3allNH;
- OICHHMBATh  JOCTOBEPHOCTB,|
JIETUTUMHOCTD MH(pOPMAIUH, €¢
COOTBETCTBHE  TIPAaBOBHIM U]
MOPaTBHO-ITHYECKUM HOpPMaM;

- UCTIOJTF30BATh CpencTsa
H(OPMAaLIMOHHBIX 71
KOMMYHUKAITHOHHBIX TEXHOJIOTHH]

B peIHeHI/II/I KOTHUTHUBHBIX,
KOMMYHI/IKaTI/IBHI)IX 51
OpraHU3aIMOHHBIX 3a1a4 C
COOIIOIEHUEM TpeboBaHU
PrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,

pecypcocOepexeH s, TPABOBBIX U
DTHYECKUX HOPM, HOPM|
nH(OpMaIMOHHOM 06€30MMacHOCTH;
- BJIAJICTh HaBBIKaMU|
pacro3HaBaHHS u 3alHTHI
nHopMmaruy, HWH(POPMAITMOHHON
0€301TaCHOCTH JIMYHOCTH

OK 03. [IlnanupoBaTh W peanu3oBbIBaTH B obnactu TyXOBHOA- YMETh OTIepUPOBATH MOHATUSIMH: paloHaIbHbIE,
coOcTBeHHOE MPOECCHOHATBHOE U JTMYHOCTHOEHPABCTBEHHOTO BOCIIUTAHUS: MppaLMOHAJIbHBIE, MoKa3aTeibHbIE, CTETICHHBIE,
pa3BUTHE, TPEANPUHUMATEIBCKYIO JIE€ATEIbHOCTH|- c(hOopMUPOBAHHOCTHIOTapU(PMHUUECKHE,  TPUTOHOMETPUYECKHUE  YpPaBHEHHUS U
B mpodeccHoHanbHOM cdepe, HCTOIH30BATHHPABCTBEHHOTO CO3HAHUSL[HEPABEHCTBA, UX CUCTEMBI;

SHaAHUA 1o (bHHaHCOBOﬁ T'paMOTHOCTHU BPTUYCCKOI'O IOBCACHU A, - YMCTH OIICpHUPOBATH MOHATUAMU: MHOT'OI'PAHHUK, CCUCHUC




[PA3JIMYHBIX ) KU3HCHHBIX CUTYyallusAX

- CIIOCOOHOCTH OIIEHUBATH
CI/ITyaIII/IIO )41 HpI/IHI/IMaTI)
0CO3HAHHBIE pelIeHusI,

OPUEHTHUPYICH HAa  MOPAIbHO-
HpaBCTBeHHHG HOpMBI H
LICHHOCTH;

- OCO3HAHHC JIMYHOI'O BKJIaJa B
[TOCTPOCHHE
Oynymuiero;
- OTBCTCTBCHHOC OTHOIIICHHUC K

YCTOMYHBOTO

CBOUM  poOJauTeNsIM U (WIN)
NPYTUM 9ICHAM CEMbBH, CO3TaHHIO)
CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA L[IEHHOCTEH CEMEWHO
PKU3HHU B COOTBETCTBUU (|
TpanuuusaMu HapoaoB Poccuu;
OBJageHue
PETYISATUBHBIMU ACHCTBUSIMHU:

a) caMOOpraHHU3aIys:

- CaMOCTOSITENIFHO OCYIIECTBIISITh
MO3HABATEIIbHYIO  JIESATENbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTaBUTh U]
(hopMynupoBaTh
3ajaud B 00pa3oBaTeNbHOM
NEeSITEeNbHOCTH U KU3HEHHBIX|

COOCTBEHHEIE

CUTYyallUAX;
- CaMOCTOATCIIBHO  COCTaBJIATH|
[JIaH PpCUICHUA HpO6JIeMBI C

MHOTOTpaHHHKa, KyO, TMapajuleNienuIiesl, Npu3Ma, MUPaMUja,
¢urypa u moBepXHOCTb BpaIICHUs, IIHJIUHADP, KOHYC, IIap, cdepa,
cedeHUs (UTYpHl BpaIlCHHUs, TUIOCKOCTh, Kacaromascs chepsl,
LHUIMHAPA, KOHYCA, IJIomaAb MOBCPXHOCTHU NMHUPaAMHbI, IIPU3MBI,
UWIUHIpa,  TUlomans  cdepbl, o00beM  KyOa,
MPSIMOYTOJIBHOTO — TIapajuleNienuIeia, MUPAMHIBI,  [PU3MBI,
[WIHH]IPA, KOHYyCa, [apa; YMEHHe H300pakaTh MHOTOT'PAHHUKH H

KOHYCa,

MOBEPXHOCTU BpALICHUS, MX CEYEHUS OT PYKH, C IOMOIIBIO
UEpTEKHBIX HMHCTPYMEHTOB M AJIEKTPOHHBIX CPEJCTB; YMETh
pacro3HaBaTh CUMMETPHIO B MPOCTPAHCTBE; YMETh PaclO3HABATH
[PaBUJIbHbIE MHOTOI'PaHHUKH;

- yMEThb OIEpPUPOBATh TMOHATUAMU: MPAMOYrOJbHAs CHUCTEMA
KOOPJWHAT, KOOPJAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJIIPHOE TPOU3BEACHHUE, Yrol MEXKIy BEKTOpPAMH, CyMMa
BEKTOPOB, IPOU3BEICHHE BEKTOpa HA YHUCIO; HAXOOUTh C
MOMOUIBI0 M3YYEHHBIX (OPMYII KOOPIAUHATHI CEPEeIUHBI OTpE3Ka,

YHUBCPCAIBHBIMHUPACCTOAHNUE MEX Y ABYMS TOUKaAMUA




YU4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U
[IPEAIIOYTEHUN;

- JaBaTb  OLIEHKY  HOBBIM|
CUTYaLUsIM;

crocoOcTBOBaTh (POPMHUPOBAHUIO)
)51 MIPOSBJIICHUIO HIMPOKOH
PPYAMLIMM B DPa3HBIX O00JacTsX|
3HAHWM, TOCTOSIHHO MOBBIIIATH
CBOM 00pa3zoBaTeIbHBIN u
KYJIbTYpPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIh30BATh IPUEMB]
pednexcun TS OILIEHKH
CUTyallMiM,  BbIOOpa  BEPHOTO
peIeHus;

- yMeTh OLIEHUBaTh PHUCKH U
CBOEBPEMEHHO MIPUHUMATH
[PELICHUS 110 UX CHIDKEHUIO;

B) DOMOLIMOHAJIBHBIM ~ WHTEILJICKT,
MpeIoJIararoii
c(hOpMHUPOBAHHOCTE:
BHYTpPEHHEH MOTHBAIIUH,
BKIIIOYAIONIEH  CTpemJieHHue K
TOCTMDKEHUIO 1€MW yCIIexXy,
OTNITUMHU3M, WHUIIUATUBHOCTD,
YMEHUE JIeWCTBOBATh, UCXOMS W3
CBOUX BO3MOYKHOCTEH;




- SMIATHUH, BKJTFOUAIOIIEH
CII0COOHOCTH IIOHUMATH
PMOIMOHAILHOE COCTOSIHH®
NPYTUX, YYUTBIBATHE €ro IIpul

OCYIICCTBJICHUM KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBUIO H
COTIEPEIKUBAHHIO;

COoMaJIbHbIX HAaBBIKOB,|

BKJTIOYAIOIUX CITOCOOHOCTB

BLICTpanBaThb OTHOIICHUA C

NPYrMMU  JIIOABMH, 3a00TUThCH,

[POSIBJIATh MHTEPEC U pa3pellaTh

OK 04. DddextuBHO B3aUMOICHCTBOBATH M|
paboTaTh B KOJUIGKTUBE ¥ KOMaH/Ie

KOH(JIHKTHI

TOTOBHOCTh K CaMOPa3BUTHIO,)
CaMOCTOSITEIILHOCTH u
CaMOOTIPE/ICIICHUIO;

-OBJIaICHUC HaBbIKaMH yqe6Ho -

- YMETh ONEPUPOBATH MOHATUSIMU: CIIYYalHBINA OTBIT U CIIy4alHOE
cOOBITHE, BEPOATHOCTh CIyYaHOTO COOBITHS; YMETh BBIUUCISTH
c rpau4ecKux  METOJIOB;

BCPOATHOCTDH HCITIOJIb30BAHUEM

MPUMEHSITh (POPMYNbI CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH,

MCCIIEJIOBATENIbCKOM, MPOEKTHOHKOMOUHATOpHBIE (akThl U (GOPMYNIBI HpPH pEHICHUH 33/ay;
U COLMATIbHON AESITeTbHOCTH; OIICHUBATh BEPOATHOCTU PEATbHBIX COOBITHIA; 3HAKOMCTBO CO
OBnasnenue YHHUBEPCATbHBIMUCIIYUalHBIMH ~ BEJIMYMHAMM, YMEHHE NPHUBOJIUTH MPUMEPHI
KOMMYHUKATUBHBIMU MPOSIBIICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX U
NeCTBUSAMU: 0OIIIECTBEHHBIX SIBICHUSX;

0) coBMECTHasl 1eATEIbHOCTb: - YMETh CBOOOJHO OTEPUPOBATH MOHSATUSMU: CTEIEHb C IIEIBIM
- TIOHMMaTh U HCHOJb30BaTHIIOKA3aTeNleM, KOPEHb HATypaJlbHOW CTENEHH, CTENeHb ¢
MpPEMMYIIECTBA KOMAHJHOM  MpallMOHAJIbHBIM I[IOKA3aTEeJNeM, CTENEeHb C JIEWCTBUTEIbHBIM

WHAUBUIYaIbHON pabOTHI;
- IPUHUMATh LEJIHM COBMECTHOMH]
e TEIbHOCTH, OPTaHU30BHIBATH 1|

(BelIeCTBEHHBIM)  IOKa3aTelleM, Jorapupm
KOCHHYC U TAHI'€HC ITPOM3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEpHpOBaTh MOHATUSAMM: IpaduK (YHKIHUH,

yucia, CHHYC,




KOOPAMHUPOBATH JICUCTBHUS IO €€
TOCTM>KEHHMIO: COCTABJIATH ILJIaH]
NEWCTBUM, PACIpENETsATh POJIU C
Y4eTOM  MHEHUI
00CYyX1aTh

COBMECTHOM pabOThI;

YYaCTHUKOB
pe3yJbTarhl

- KOOPIMHUPOBATh U BBHITIOJHATH
paboTy B YCIOBHSX pEalbHOrO,)

BUPTYAJILHOTO y
KOMOMHUPOBAHHOTO
B3aMOJICHCTBHS,

- OCYIIECTBJISAITh  MO3UTHUBHOE
CTpaTeruueckoe TOBEJICHUE B
[pa3TMYHBIX CUTYaIUsX,
[IPOSIBJIATD TBOPYECTBO y
BOOOpaKeHHUE, OBITH
UHUIIUATUBHBIM.

OBnasnenue YHHUBEPCATbHBIMY]

PETYJIATUBHBIMUA ﬂeﬁCTBHHMHZ

') IpUHIATHE Ce0sl W JIpyrux|
ITIOICH

-  NOpUHAMAaTh  MOTHUBBl U
AQpPryMEHTBHl APYTrUX JIOACH mpu
aHaln3e PE3yIbTaTOB,
NesITeNbHOCTH;

- IPU3HABATh CBOE MPABO U TPaBO
NPYTrUX JIFO/ICH HA OMINOKH;
pa3BUBaTh CIIOCOOHOCTH

oOpatHast GyHKIUS, KOMITO3UIHS (PYHKIMHA, THHEHHAS (YHKIUS,

KBajgpaTHuHas (QyHKOUS, CcTernmeHHas (YyHKOHS C  HEJIbIM|
[oKazarejaeM, TPUTOHOMETpUuYeckue  (QYHKIHMH, OOpaTHbIE
TPUTOHOMETPUUECKUE ¢byHKIUH, NoKa3aTelibHas u

nmorapu@muueckas QyHKINUN; YMETh CTPOUTH TpapuKku QyHKIUH,
BBINIOJIHATH MpeoOpa3zoBaHus rpapuKoB (GYHKIIMIA;

- yMeThb WCIOJb30BaTh Trpapuku (QyHKOUN Ui HU3y4EHUS
[POLIECCOB M 3aBUCUMOCTEM MpHU pELIEHUH 3adad U3 JIPYrux
y4eOHBIX NPEIMETOB U U3

peanbHOM KU3HU; BBIPAKATH

dbopmynamMu 3aBUCUMOCTH MEXKTY BETUIMHAMU;

CBOOOJIHO OIEPUPOBATH TOHATHUSAMHU: YETHOCTH (DYHKIUH,
byHKINH, byHKIINH,
MOHOTOHHOCTh (DYHKITUH, IKCTpeMyM (YHKIHH, HauOoOJbIIee U
HaMMCHBIIICE 3HAYCHUS (YHKIMH HA TPOMEXKYTKE; YMETh
MIPOBOIUTH UCCIIE0OBaHUE (DYHKIIHH;

- YMETh UCIIOJB30BaTh CBOMCTBA W Tpaduku QyHKIHA I
pCLlICHHsI YpaBHEHH, HEPAaBEHCTB W 3aJad C IapaMeTPaMu;

[EPUOANIHOCTD OTpaHNYCHHOCTD

n300pakaThb HA KOOPAMHATHOM IIOCKOCTH MHOKECTBA pEIICHHI
ypaBHEHUM, HEPABEHCTB U UX CUCTEM




ITIOHUMAaTh MUp C IIO3UIIHUY

NIPyroro 4ejnoBeKa

OK 05. OcymiecTBasiTh YCTHYI0 U HUCHbMEHHYIO
KOMMYHUKAIIMI0O Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit deneparuu ¢ yueTroM 0COOEHHOCTEH]
COITMATIBHOTO M KYJIBTYPHOT'O KOHTEKCTA

B
BOCIIMTAHUS:

oOnactu 3CTETHUYECKOTO

- OCTETUYECKOE OTHOIICHHE K
MUpPY, BKJIIOYas ICTETHKY ObITa,
Hay4HOTO

TBOPYECTBA,

n TEXHUYCCKOTI'O|

Tpyaa u
0OIICCTBEHHBIX OTHOIIICHHUIA;

criopTa,

CIIOCOOHOCTh ~ BOCHPHUHHMATH

PA3JINYHBIC BHUbI HCKYCCTBaA,

TPaaulIMM U TBOPYECTBO CBOETO U]

PYruX  HapoOJOB, OIIYINATh
SMOIIMOHAIBHOE BO3JICUCTBHUE
MCKYCCTBA;

- yOeXJICHHOCTh B 3HAYMMOCTH
711 JMYHOCTH U
OTEYECTBEHHOTO ¥ MHPOBOTO
HNCKYCCTBA, STHHYECKUX|
KYJIbTYPHBIX TpaauIi n

HapOJHOTO TBOPUYECTBA;
- TOTOBHOCTh K CaMOBBIPaKEHHUIO
pa3HBIX  BHJAX
CTPEMJICHHE TPOSBIISITh KAa4eCTBA
TBOPUYECKOM JIMYHOCTH;
OBageHue YHUBEPCAIbHBIMY]
KOMMYHUKATUBHBIMHU
IEHCTBUSIMHU:

B HCKYCCTBA,

YMETh ONEPUPOBATH MOHATHSIMH: CpeAHEE apUPMETHUYECKOE,

MenuaHa, HauOoJbllee W HAMMEHBIIEEe 3HAYCHHS, pa3Mmax,
Habopa;
uH(popMaIHio,
Ha Juarpammax, rpadukax,

OTPAKAIONIYI0 CBOWMCTBA pEAIbHBIX TPOILECCOB U  SBJICHHIA;

AUCTICPCUS, CTAHJAPTHOC OTKJIIOHCHUC YHCJIOBOI'O

YMCHUC HU3BJICKATD, HUHTCPHIPECTUPOBATH

NPEICTAaBICHHYI0 B TaOIuIax,

MPEACTABISITh MHPOPMAIMIO C MOMOIIBIO TAOIUI[ M UArpaMM;

MCCIIEIOBaTh CTaTHUCTUYECKHE JaHHblE, B TOM 4YHCIE C
PUMEHEHUEM I'papUUECKUX METOI0B U 3JIEKTPOHHBIX CPE/CTB;

- YMETh OINEpPUPOBaTh MOHSTHUAMU: TOUYKA, INpsAMasi, MIOCKOCTb,
[POCTPAHCTBO, JIBYTPAHHBIA YroJ, CKPEUIUBAIOLIUECS MpsMBIE,
MapauieIbHOCTh U MEPIEHIUKYISIPHOCTh MPAMBIX U IUIOCKOCTEH,
YTOJI MKy IPSIMBIMH, YTOJI MKy MPSIMOM U IJIOCKOCTbBIO, YTOJ]

MCXKIY IINIOCKOCTAMH, pPaCCTOAHHUEC OT TOYKH OO0 IINIIOCKOCTH,

O6I.H€CTBalpaCCTO$IHI/Ie MECXKAY IIPAMBIMHA, PACCTOAHUC MCKIY IIJIOCKOCTAMMU,

- YMETh HCIOJb30BaTh MPU PELICHUH 3a7au W3YUYEHHbIE (aKThl U
TEOpEMbl TUIAHUMETPUU; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpY>KaroIllero Mupa




a) oOIIeHue:
- OCYLICCTBJIATL KOMMYHUKAIIUY
BO BCeX c(hepax KU3HU;

pacro3HaBaTh HEBEpOATbHBIC

cpencTtBa OONICHUS, TOHUMATH
3HAUCHUE COIHMAIBHBIX 3HAKOB,
[pacro3HaBaTh MIPEIOCHUTKY]

KOH(JIMKTHBIX CUTYyaIun 151
CMATYaTh KOH(MIUKTHI;

- Pa3BEPHYTO U JIOTUYHO H3J1araTh|

CBOIO TOYKY 3peHUs v

M CITOJIb30BAHUECM SA3BIKOBBIX

CPEICTB
OK 06. [IposBisaTh TPaXIaHCKOH- OCO3HAaHHE OOYyYaIOMMMHCS|- YMETh peliaTh TEKCTOBBIC 3aJla4Ml Pa3HbIX THMOB (B TOM YHCIIE
MAaTPUOTUYECKYIO TO3MIUI0, JAEMOHCTPUPOBATHPOCCHICKOM IpakIaHCKOMHA MPOLEHTBI, 0JM U YacTH, Ha JBUKEHHUE, PabOTy, CTOUMOCTH
0CO3HAHHOE HOBEIEHHE Ha OCHOBEUIEHTUYHOCTY; TOBAPOB M YCIYr, HAIOTH, 3aJayd M3 OONACTH yNpaBJICHHUS

TPAJUITMOHHBIX OOIIEYETIOBEYECKUX IIEHHOCTEH,-

B TOM YHUCJIC C YUE€TOM

MCKHALlMOHAJIbHBIX u
OTHOHICHPIP'I, IIPUMCHATH

AHTUKOPPYIIITUOHHOI'O NOBCACHUA

MCKPECITUTHO3HBIX

rapMOHU3allu U

CTaHAapThI

LeJICHANPABJIECHHOE Pa3BUTHE
BHYTPEHHEW MO3MUIMU JIMYHOCTH]

JTyXOBHO-
IICHHOCTEM|
Poccuiickoi

Ha OCHOBE
HPABCTBEHHBIX
HapOJI0B
Denepanuu,
HAllMOHAIbHO-KYJIbTYPHBIX

(hopMHpPOBAHHE

HCTOPUYECKUX U
TpaJUIAM,
CHUCTEMBl 3HAYMMBIX I[€HHOCTHO-
CMBICIIOBBIX

AQHTUKOPPYILIMOHHOTO
MHUPOBO33pPEHHUS, IPABOCO3HAHUS,

YCTAaHOBOK,

JTMYHBIMU U ceMeWHbIMH (PMHAHCAMM); COCTaBISATh BBIPAXKEHUS,
YpaBHEHHUs, HEPaBEHCTBA M HMX CHUCTEMBI MO YCIOBHUIO 3a/ayH,

HCCIC€I0BATh IIOJIY4YEHHOC pe€uicHue nu OLICHUBATH|
HpaB,Z[OHO,Z[O6HOCTB PE3YIBTATOB,

- YMCTH OICpUPOBATh IOHATUAMU: OIIPCACICHUC, aKCHOMa,
TCOpCMa, CICIACTBUC, CBOﬁCTBO, IIPpHU3HAK, O0Ka3aTCJIbCTBO,

pPaBHOCUIIbHBIE (POPMYITHPOBKH; YMETH (OPMYIUPOBATh 0OpaTHOE
U TPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPHUBOJIUTH TMPUMEPHI U
KOHTPOJIbHBIE MPUMEPBI, UCIOIB30BAaTh METOJ MaTeMaTHYeCKOU

WHAYKLUNY; TPOBOJUTH  JIOKA3aTelbHBIE PpACCYyKIEHUS IpU
pEelICHUU  3a7a4, OLICHMBATb JIOTMYECKYI)  IPaBUIBHOCTH
pacCyXICHUH;

- YMETh CBOOOHO OIIEPUPOBATH MOHATUSAMU:
[10CJICI0BATEILHOCTD, apupmeTHyecKas nporpeccus,
reoMeTpuueckass  mporpeccusi,  OeCKOHEYHO  yObIBaroIas




DKOJIOTHYECKOU KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTh IICJIA H
CTPOUTH KU3HCHHBIC IIJIaHbL;
B 4acTH TPaXKTAHCKOTO
BOCITUTAHMS:
- OCO3HAHUE CBOUX
KOHCTHTYIIHOHHBIX npaB i1
00s13aHHOCTEH, yBa)KEHHE 3aKOHA
W TIPABOTIOPSI/IKA;
- NpPUHATHE  TPAAWIIHOHHBIX]
HALMOHAJIbHBIX,
00IIICYEIIOBEUECKUX
'yMaHHUCTUYICCKHX u
IEMOKPATHICCKUX IIEHHOCTEH;
- TOTOBHOCTH  IPOTHBOCTOSITH
HICOJIOT U IKCTPEMH3MA,
Hal[MOHAJIN3Ma, KceHodooumu,
MUCKPUMHHALIMH 110 COLMATIBHBIM,
[PEITUTHO3HBIM, PacoBbIM,
HAI[MOHAJIBHBIM ITPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NeSITEIbHOCTH B MHTEpecax|
PaXKIaHCKOTO o011ecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B
0011e00pa30BaTENBHOM
OpraHu3aIuu u JIETCKO
FOHOIIIECKUX OpTaHU3aIUsX;

- YMCHUC B3aHMOJICHICTBOBATh (|

TCOMECTPUUCCKAA

MMOCJICA0BATCIIbHOCTH, B TOM YHUCJIC C IIOMOIIBIO PECKYPPCHTHLIX|

popmyi;

- yMeTb BBIOMpaTh MOAXOAALIMN METOJ JJs PEUICHHUs 3ajauu;
[NIOHUMAaHHUE 3HAYMMOCTH MAaT€MAaTHKU B M3YYECHHUH IPUPOIHBIX U
OOIIIECTBEHHBIX TIPOIECCOB M SBJICHUI; YMETh paclo3HaBaTh
[IPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HCKYCCTBE, YMETh IIPUBOJUTH
[IPUMEPBl MATEMATUYECKUX OTKPBITUH POCCUICKOW M MHPOBOH

MaTE€MaTHYECKOW HayKH

IIporpeccusi;

yMETh

3a1aBaTb




COIMAILHBIMA ~WHCTHTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H
Ha3HAUCHHEM,

- TOTOBHOCTh K T'YMaHUTapHOU U
BOJIOHTEPCKOM ACATEIbHOCTH;
MaTPUOTHIYECKOTO BOCITUTAHUSI:

- chOPMHUPOBAHHOCTH POCCUMCKOM
rpaskIaHCKOM HJICHTHYHOCTH,|
MaTpuOTH3MA, YBaXKEHUS K
CBOEMY Hapoy, YyBCTBA
OTBETCTBEHHOCTH nepes
PoauHOM, rOpaOCTH 32 CBOM Kpaid,
cBoro PoauHy, CBOW A3BIK U
KYyJIbTypY, MPOIIIOE W HACTOSIIIEE]
MHOTOHAIIMOHAIBHOTO Hapo1a
Poccuu;

- IIECHHOCTHOC OTHOIICHUE K

roCy/1apCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY U MPHUPOTHOMY]
HaCJIeIO, MaMSATHUKAM,|

TpaaumusaM  HapoaoB  Poccum,
noctwxeHusiMm Poccun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTHSAX|
U TpyJE;

- naerHas y0OeXIeHHOCTb,
FOTOBHOCTh K  CIYXEHUIO H
3aIlNTe OrecdecTBa,
OTBETCTBEHHOCTb 3a €r0 cyab0y;




OCBOCHHBIE
00yUYaIOUUMUCAMEXKIPEIMETHBIE
TOHSATHUS

U YHHUBEPCAIBHBIC

yaeOHbIE NEeNCTBUSA
(peryysiTUBHBIC, TTO3HABATEIIBHEIC,
KOMMYHHKAaTHBHBIE);

- CIOCOOHOCTh UX HUCIIOJIb30BaHUS]

B [IO3HABATEJILHOU U COIMAJILHOM

IIPAKTUKE, TOTOBHOCTBH K|
CaMOCTOATEIILHOMY

MTAHUPOBAHUIO 17l
OCYILIECTBIICHUIO yueOHOU
eI TeTbHOCTH, OpraHu3aIy
y4eOHOTO  COTPYAHHYECTBA  C

MearOTHYECKUMH  PabOTHUKAMHY|
1 CBEPCTHHUKAaMM, K YYacCTUIO B
MOCTPOCHUU WHJIUBUTYaJIbHOU
00pa3oBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HAaBBIKAMU YYEOHO-
MCCIIEIOBATENBCKOM, MPOEKTHOM
U COLIMAJIBHOM AeATENHLHOCTH

OK 07.

OKpY)KaloIenl  cpesbl,

CoeiicTBOBATH
pecypcocOepekeHHIo,

COXpPAaHCHUIO

IIPUMCHATL 3HAHUA 00 HU3MEHEHUH KJIMMara,

[TPUHITUTIBI OepeKITMBOTO
hdGhEeKTUBHO EWCTBOBATh

CUTYyalluAgX

MMpOU3BOACTBA,

B Upe3 BBIYAMHBIX|

HE TPUHUMATH
MPUHOCSIINE Bpel OKPYXKaroIleH
cpene;
YMETh
HeOIaronpusTHbIC
DKOJIOTHYECKHE

[MPCATIPUHUMACMBIX

JIeHCTBUS,

MPOTHO3UPOBATH

IMOCJICACTBUS
JENCTBUM,

YMETh OIEPUPOBATH MOHATUSAMH: (PYHKIUS,
byHKIHS,

HMHTCIpall;

HEeNpepbIBHAS
MPOU3BO/IHASA,  TMepBOOOpa3Hasi,  OMpeeNCHHBIN
yMeTh HAaXOJWUTb MPOU3BOJHBIE AJIEMEHTAPHbIX|
GyHKIMA, HCTONB3ysd CIpPaBOYHBIE MaTepuaibl; HUCCIENIOBATh B
MPOCTEHIINX clydasX (YHKIUU HA MOHOTOHHOCTh, HAaXOJWUTh
HAauOOJbIINE W HAUMEHBIINE 3HA4YeHUS (YHKIUN; CTPOUTH
rpaguky ~ MHOTOWIEHOB  C  HUCIHOJB30BAaHUEM  ammapara)




MpeI0TBpaIaTh UX;

- PAaCIIUPUTDH OIIBIT ACATCIBHOCTHUPCIICHUN

HKOJIOTUYECKOM HAIIPABICHHOCTH;
- paspabarbiBaTh IUTAH PEIICHUS
MpoOieMbl € Y4eTOM aHajlIu3a
MMEIOIINXCS ~ MaTepHalbHBIX U
HEeMaTepPHAJIHLHBIX PECYPCOB;

- OCYIIECTBIISTH
[IeJICHATPaBJICHHBII TIONUCK
[epeHoca CpeAcTB M CIocoOOB|
neiicTBus B MpodeccuoHaATbHYIO
cpeay,

yYMETh IEPEHOCUTh 3HAaHUS B

M03HABATEIBHYIO u
MMPAKTUYECKYIO obacTy|
PKI3HEICATEIILHOCTH;

npeajiaratb HOBBIC ITPOCKTHI,

OLICHUBaTh HJACH C IIO3UIUU

HOBU3HEI, OPUTMHAJIBHOCTH,)

HpaKTquCKOﬁ 3HAa4YNMOCTHU,

- JaBaThb OLCHKY HOBBIM
CUTyalluIM, BHOCUTb KOPPCKTUBLI
B ACATCIBHOCTD, OLICHUBATh

COOTBCTCTBUC PC3YJIbTATOB LCIAM

MAaTEMATUYCCKOTO aHalin3a; HNPHUMCHATbL I[MPOU3BOAHYIO

peuiarsb

npy
3ama4 = Ha

OPUCHTHUPOBAHHBLIC 3aJa4ud Ha HauOoOJIBIIINE Y HAWUMEHBIINE

JIBUKEHMUE; IPAKTHKO-
3HAUEHUS, HA HAXOXJACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

- YyMETb ONEpUPOBaTh MOHATUSIMH: IBUKEHHE B IMPOCTPAHCTBE,
n0/100HbIE (DUTYPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE
rioaied MOBEPXHOCTEH M 00bEMOB NOJOOHBIX (uryp mpu
[pEIIeHUH 3a]1aY;

- YMETb BBIYHCISTH F€OMETPUYECKHE BEJIWYUHBI (JJIMHA, YroJl,
10111a/1b, 00BEM, IJIONIA/b TOBEPXHOCTH ), UCTIOJIB3Ys U3yUEHHbIE
(bOpPMYITBI U METOIBI

[IK 1.2. BpINONHATE TEXHOIOTHYECKUE ONEPALUH 10

yCTpaHEHHIO HEeHCIpaBHOCTEN B paborte

TexHOoIIOrnuecKoe O6CJ'Iy)KI/IBaHI/I€ TEXHOJOIN4YCCKOI 0
060py,Z[OBaHI/I$I MMpOU3BOACTBA NPOAYKTOB NUTAHUSA U3

B COOTBCTCTBHUU

o

CIIOCOOHOCTH HHUIIUUPOBATD,|
[JIAHUPOBATb CaMOCTOSATCIIBHO|
BBITIOJIHATDL TAKYIO ACATCIBbHOCTD,

TOTOBHOCTh M CIIOCOOHOCTH K

- IPCACTABJIATH PC3YJIbTATHI BBITIOJIHEHHOM pa6OTBI.

PACTUTCIIBHOI'O ChIpbs




PDKCILTyaTalMOHHON JIOKyMEHTalUen YMETh
OIepUpOBATH MOHSTUAMU: paroHajbHbIE,
MppalliOHaIbHBIE,  [OKa3aTelbHbIE,  CTEMEHHBIE,
norapumMuyuecKue, TPUrOHOMETPUIECKUE YpaBHEHUS]
11 HEPaBEHCTBA, UX CHCTEMBI; - YMETh OIEpPUpPOBATH
[TOHSITHSIMH: MHOTOTPaHHUK, ceueHue
MHOTOTpaHHHKA, KyO, Mapajulesenumesn, Mpu3Ma,
nupamuaa, ¢GuUrypa W TOBEPXHOCTh  BpallleHus,
[WINHAD, KOHYyC, Imap, cdepa, cedeHus QUrypol
BpallleHWsi,  TUIOCKOCTh,  Kacaromiascsi  cdepsl,
OWIMHIpA,  KOHyca,  IUIOMIAJh  IOBEPXHOCTH
MMpaMHJIBl, TPU3MBI, KOHYCa, LMJIMHJApPA, IUIOIMIAIH
cdepsl, 00beM KyOa, MPSIMOYTOJILHOT O
napasuiesienunesia, NUpaMuabl, HPU3MbL, LWINHAPA,
KOHYycCa, Ilapa; yMEHHE M300pakaTh MHOIOI'PaHHUKY
1 TOBEPXHOCTH BpALIECHUs, UX CEUYEHUs] OT PYKH, C
[1OMOILbIO YEePTEXKHBIX UHCTPYMEHTOB u
JIEKTPOHHBIX ~ CPEICTB;  YMETb  PacllO3HABATH
CUMMETPHIO B IPOCTPAHCTBE, yMETh PACIIO3HABATH
[paBUIbHBIE MHOTOTPAHHUKH; - YMETh OIEPHPOBATH
[OHATHAMM: HPAMOYrojbHAas CHUCTEMa KOOPAMHAT,
KOOpIMHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKJIIPHOE IPOU3BEICHUE, Yrol MEKIY BEKTOpaMH,
cyMMa 24 TEeXHOJIOTHYECKOTO 00OPYJOBAHHS, CUCTEM
0E30IIaCHOCTH M CUTHAJM3ALUUM, KOHTPOJBHO —
N3MEpUTENbHBIX NPUOOPOB M aBTOMATHKH  HA
ABTOMATH3UPOBAHHBIX  TEXHOJNOTMYECKHX  JIMHUSX
[IPOM3BOACTBA MPOLYKTOB MUTAHUS U3 PACTUTEIHLHOIO
CHIDbSI B COOTBETCTBUM C  3KCIUIyaTallMOHHOMH|
TOKyMEHTaluen

00pa30BaHUI0 CcaMO00pa30BaHUIO
Ha IPOTAKCHUN Bceit JKHU3HU,
LICHHOCTH HAYYHOI'O ITO3HAHUA,;




2. CTpyKTypa H coaep:kanue 001eodpa3zoBareJbHONM AMCHUILIHHBI

2.1. O0bemM JUCHUILIMHBI M BHABI Y4e0HOH padoThI

Bua yueoHoii paboTbl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHONH MPOrpaMMBbl AU CHUILTHHBI 192
B T.4.

OcHoOBHOE coep:KaHue 176
TEOPETHUECKOE O0yICHNE 136
MPAKTUIECKHUE 3aHATH

IpodeccuonaaTbHO-OpHEHTHPOBAHHOE coAepKaHHe(COqepKAHNE 40
NMPUKJIAJTHOTO MOYJIfA)

BT. U..

TeopeTnyeckoe ooyueHue

MPaKTUYECKHUE 3aHITH 40
KOHCYJIbTAIMU 10
IIpome:kyTouHasi arTecTanus (IK3aMeH) 6




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHuEe TUCHUIIJIUHDBI

Conepxxanue yueOHOro Marepuasia (0CHOBHoOe H MPO¢ecCHOHAIBHO-

HaumeHoBaHue pa3ae/ioB . | O0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH
U TeM 4acoB KOMIIeTeHI[UH
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4
Ocnognoe codepicanue
Pazgen 1. IloBTOopenme 18
Kypca MaTeMaTUKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Conepxkanue yaeOHOTO MaTepuaa
Hens u 3agaun | Lens v 3a1aun MaTeMaTUKU IPU OCBOCHHUH CIIEIIUAILHOCTH.
MaTEeMaTHKU npu | bazoBele 3HaHHMA W YMEHHS IO MaTeMaTHKe B MPOPECCHOHATbHOW M B
OCBOCHHMH CIIELIUAIBLHOCTH. | TOBCEAHEBHOM JCSITEIBHOCTH.
UYucna 1 BIYUCICHUS JleficTBUsT HaA  TOJOXKUTENBHBIMU W OTPUIATENbHBIMH  YHUCIaMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.
JleiicTBus co cTeneHs MU, (GOPMYJIIbI COKPAIIEHHOTO YMHOKEHHUS
KombOuampoBanHoE 3aHATHE 4 OKO01, OK 02, OK 03,
OK 04, OK 05, OK 06
Tema 1.2 Coneprkanue yaeOHOTo MaTepuasa K 1.2
IIpouentHeie Bbruucienus. | [IpocTele  MpoOlEHTHI, pa3Hble CcHOCcOObl WX  BBIUMCICHHS. JIMHEWHBIE, '
VYpaBHEHHS M HEPABEHCTBA | KBaJpaTHBIC, IPOOHO-JIMHEIHBIC YPAaBHCHHS U HEPABCHCTBA
KomOuaMpoBaHHOE 3aHATHE 4
Tewma 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooepicanue
[IpouieHTHBIE BBIYMUCICHUS | HPUKAAOHO20 MOOYIA)
B npodeccuonanbHbIX | [IpocThie W CHOXKHBIE  MPOLEHTHI.  [IPOICHTHBIE  BBIYKMCICHHS B
3aayax npodecCHoHANBHBIX 3a7auax
[IpakTuueckoe 3aHsTHE 4
Tema 1.4 Coneprxanue yueOHOTO MaTepuana

Pemenune 3amau. BxomHon

Bbruucnenus u mpeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBa. ['eomerpus Ha




KOHTPOJIb IIJIOCKOCTH
KoMOuHupoBaHHOE 3aHATHE 4
Koutposbhast pabora 2
Paznen 2 [IIpsimbie u 30
IUIOCKOCTH B
NPOCTPaHCTBE.
KoopauHaTtel U BeKTOPBI
B NIPOCTPAaHCTBe
Tema 2.1.  OcnoBueie | Conepxanue yaueOHOTO MaTepuasia
nouaTus  crepeoMerpun. | [Ipeamer crepeomerpun. OCHOBHBIE TOHSATHA (TOuYKa, MpsiMasi, TJIOCKOCTD,
Pacnionoxenne mpsambIX M | mpocTpancTBO). OCHOBHBIE aKCHOMBI — cTepeoMeTpud. llepecekaromuecs,
IJI0CKOCTEH napajuleNibHbIe W CKPCIIMBAIOIIHECS TMpsAMbIC. YTOJI MEXIy NpPSIMBIMA B
npoctpadcTBe. [lepreHAuKYIsIpHOCTh TIPSIMBIX. OCHOBHBIE MTPOCTPAHCTBEHHBIC
burypst
KombuamnpoBanHoE 3aHATHE 4
Tema 2.2. INapannensHocTs | Comepkanue yuebHOro MaTepuana OKO01, OK 03,
MPSAMBIX, MPAMOI u | [TapamnenbHbie npsiMas 1 miiockocTh. Onpenenenue. [Ipusnak. CoiicTBa. OKO04, OK 07
TJIOCKOCTH, TJIOCKOCTEN [Tapannensubie mnockoctu. Onpeaenenue. [Ipuznak. CBolcTBa. 1K 1.2
Terpasap u ero sneMenTthl. [lapanmnenenunen u ero snemeHTbl. (CBOMCTBA
MPOTUBOMOJIOKHBIX TpaHel W nuaroHaneil mnapamienenunena. lloctpoenue
OCHOBHBIX CE€UEHUN
KomOuaMpoBaHHOE 3aHATHE 6
Tema 2.3. | Conmeprxkanue yueOHOTO MaTepuana
[lepnieHTUKYIAPHOCTD [lepnennukynsapusie npsmbie. [lapamienbHble TpsMble, NMEPHEHIUKYISIPHBIE K
MPSIMBIX, npsIMOi U | wiockocTH. [Ipu3Hak nepneHIuKyaIspHOCTH MPSIMON U TUIOCKOCTH
IJIOCKOCTH, TNIOCKOCTEN KoMOunupoBaHHO€ 3aHATHE 4

Tema 2.4. Ilepnenaukyisp
U HakioHHasg. Teopema o
TpeX NEPIEHANKYIIIpax

Copepxanue yueOHOTO MaTepHuaa

[leprienauKynsip M HaKJIOHHAs.
MEXAY NPSIMOH U INIOCKOCTBIO.

Teopema 0 Tpex mnepneHAMKyJsApax. YToiu

Yron MCKAY IIIOCKOCTSAMU. HepHCHI[I/IKyJI}IpHBIC IJIOCKOCTH.




Paccrosnus B mpocTpaHCcTBE

KoMOuHUpOBaHHOE 3aHATHE 4
Tema 2.5. Koopaunaatel u | Conepkanue yaeOHOTO MaTepuaia
BEKTOPEI B IIPOCTPAHCTBE | JlekapTOBBI KOOPAMHATHI B IIpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClioskeHne
U BBIUMTAHHE BEKTOPOB. YMHOXEHUE BekTopa Ha uucio. CkanspHoe
npousBesieHre BeKTopoB. [Ipocreiiime 3a1a4yu B KOOpAMHATAX
KombunmnpoBanHoe 3aHsTne 4
Tema 2.6. Ilpsmeie u | Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue
TTOCKOCTH B | HPUKTIAOH 020 MOOY/151)
MIPAKTUYECKUX 3a7a4ax B3anMHOe pacrionokeHne npsIMbIX B MPOCTpaHCTBe. [lapainensHOCTh NpsMON u
IJIOCKOCTH, MapajulebHOCTh IUIOCKOCTEH, MEPHEeHIUKYISIPHOCTh IIOCKOCTEH.
Pacmionoxkenre mpsAMBIX M TIOCKOCTEH B OKpyXkaromeM Mupe (mpupoe,
apXUTEKType, TEXHUKE). PellieHne mpakTUKO-OpUeHTUPOBAHHBIX 3a1a4
[IpakTrueckoe 3aHsATHE 6
Tema 2.7 Pemenue 3anmau. | Conepkanue yaeOHOTO MaTepuasia
IIpambie ¥ 1uIocKOCTH, | PacnonoxeHne npsMbIX M IJIOCKOCTEH B IpOCTpaHcTBE. [leprneHIMKyIsIpHOCTD U
KOODJAMHATBl M BEKTOPHI B | MapajyieIbHOCTh MPAMBIX M IJIOCKOcTed. JlekapToBbI  KOOpAWMHATHI B
MIPOCTPAHCTBE npocTtpancTBe. Bekropsl B mpocTpaHcTBe. ClOKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOkeHUe BeKTopa Ha unciio. KoopauHaTel BeKTOpa
KoMOunupoBanHoe 3anstue
KontponbHas padoTa 2
Paznen 3. OcCHOBBI 24
TPUITOHOMETPHH. OK 01, OK 02, OK
Tpuronomerpuyeckue 03, OK 04, OK 05
byHkuun
Tema 3.1 Coneprxanue yueOHOTO MaTepuana




Tpuronomerpuueckue
(GyHKIME  TPOU3BOJIBHOTO

Panmnannas wmepa yrma. IloBopoT TOYKM BOKpYr Hadaua

Omnpenenenne cuHyca, KOCHMHYCA, TaHI€HCAa M KOTAaHI'€HCA. 3HAKM CHHYCA,

KOOpPJHMHAT.

yria, 4ucia KOCHHYCa, TaHI€HCA W KOTAHI€HCa II0 YETBEPTAM. 3aBUCUMOCTb MEXIY
CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJITHOTO M TOIO K€ yrja
KombOunnpoBanHoe 3aHsTHE

Tema 3.2 OcnoBueie | Conepkanue yaeOHOTO MaTepuana

TPUTOHOMETPUUYECKUE Tpuronomerpuueckue TOXIECTBA. [IpeobpazoBanus MIPOCTEUIINX

TOXAECTBA TPUTOHOMETPUUECKUX BbIpakeHUH. CHHYC, KOCHUHYC, TAHI€HC W KOTAHI'€HC
YIJIOB OM - O
KomMOunupoBanHoe 3aHsaTHE

Tema 3.3 Conepxkanue yaeOHOTO MaTepuaa

Tpuronomerpuyeckne OO6mactp onpeeneHus ¥ MHOKECTBO 3HAYCHUN TPUTOHOMETPHUECKUX (PYHKITUH.

GyHKIMHM, UX CBOWCTBA U

YETHOCTh, HEYETHOCTb, MEPUOJUYHOCTh TPUTOHOMETPUUYECKUX  (QYHKIIHIL.

rpaduxu CgoiictBa u rpaduku QyHKIHM y = cOs X, y = sin X, y = tg X, y = ctg X. CxaTue u
pacTsbkeHre rpa)iKOB TPUTOHOMETPUIECKUX (DYHKITHH.
[IpeobpazoBanue rpayukoB TPUTOHOMETPUUECKUX (HYHKITUMA
KombuamnpoBanHoE 3aHATHE

Tema 3.4  OOpatnbie | Conepxkanue yaeOHOTO MaTepuasia

TPUTOHOMETPUYECKHE O6patHbie Tpuronomerpuueckue ¢pyHkiuu. Mx cpoiicta u rpaduku.

Pynicunn KomMOunupoBanHoe 3ansrue

Tema 3.5 Coneprkanue y4eOHOTo MaTepuasa

Tpuronomerpuyeckue VYpaBHeHHe cOos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

Pemenue TPUTOHOMCETPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIH.IHG
TPUTOHOMCTPUYCCKHUEC YpPABHCHUA, CBOIAAINIHUCCA K KBAJAPATHBIM., PCIIACMBbIC
PAa3JI0KCHUEM Ha MHOXKUTCIIN, OAHOPOAHBIC.

HpOCTGﬁHIPIC TPUTOHOMCETPUUICCKHUEC HCPABCHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.6 Pemenune 3amau.
OCHOBBI
Tpuronomerpuueckue

TPUTOHOMCTPHUH.

Cogepxanue yueOHOTO MaTepHuaa

HpeO6pa3OBaHI/IC TPUTOHOMCTPUYICCKHUX BBIpa)KeHHﬁ. Pemenue

TPUTOHOMCTPHUYICCKUX ypaBHCHI/Iﬁ 1 HCPABCHCTB B TOM YHUCIIC C UCIIOJIb30BAHHUEM




GbyHKITIH

CBOMCTB (YHKITHIA

KombOunupoBanHoe 3ansarue.

Koutposbhast pabora 2
Paznen 4. IlpousBoanas 42
" nepsoodpa3Hasi
GyHkuun
Tema 4.1 [Tonsarue | Comepxanue yueOHOTO MaTepraia
npousBoaHoi. @opmynel u | [Ipupamenune aprymenrta. [lpupamenune QyHKuu. 3anadd, TPUBOIAIIHE K
IpaBuia MOHATHIO MPOU3BOAHON. OrmpeneneHue MPOU3BOJHON. AJITOPUTM OTHICKAHUS
nuddepeHurpoBaHus npou3BoiHON. @opmynsl quddepenurponanus. [Ipasuna quddepeHunpoBaHms
KoMOunupoBanHoe 3aHsaTHE 4
Tema 4.2 Tlonstue o | Conepxanue yaeOHOTO MaTepuasia
HEMPEPBIBHOCTH DYHKIWK. | [[opsre HernpepbiBHONW (pyHkmuu. CBoiicTBa HempepbiBHOW (QyHKIuH. CBS3b
Meton untepsanos MEXKy HENPEPHIBHOCTBIO M JUP(HEPEHIUPYEMOCTEI0 (GYHKIHKH B TOYKE.
ANTOpUTM pelleHus: HEPaBEHCTB METOJIOM UHTEPBAJIOB OK 01, OK 03, OK
KomMOunupoBanHoe 3aHsTHe 4 04, OK 06, OK 07
Tema 4.3 Copepxanue yueOHOro Marepuaa K 1.2
['eomerpuueckuit u | ['eomeTprdecknii CMBICT MPOW3BOTHON (yHKIMM — YrioBod KodhduimeHT
buznueckuit CMBICI | KacaTesIbHOM K rpaduky pyHKUIMU B TOUKe. YpaBHEHUE KacaTeNbHOU K rpaduky
MIPOU3BOIHOM GbyHKIMH. ANTOPUTM COCTaBIICHUS ypaBHEHHUS KacaTelbHOM K rpaduky
(ysxmn y=f(x)
KomOuaMpoBaHHOE 3aHATHE 4
Tema 4.4 MounotonHocts | Conepkanue yueOHOTO MaTepuana
GyHKIHH. Touku | Bo3pacranue u yObiBaHUE (YHKIIMH, COOTBETCTBHE BO3pAaCTaHUS U yObIBaHUS
IKCTpEMyMa (GYHKLIMU 3HaKy NPOU3BOAHOM. 3ajaunM Ha MakCUMyM MU MUHUMYM. AJTOPUTM
uccieoBaHus (PyHKIMU U IOCTPOEHUs ee rpaduka ¢ MOMOLIbIO POU3BOIHOMN
Komb6uHupoBaHHoe 3aHaTHE 4

Tema 4.5 HWcciaenoBaHue
GyHKIMH W TOCTpOCHHE

Cogepxanue yueOHOTO MaTepHuaa

HccnegoBanue (byHKI_[I/II/I Ha MOHOTOHHOCTb U TIOCTPOCHHUC Fpa(bI/IKOB




rpaduKoB

KoMOuHupoBaHHOE 3aHATHE

Tema 4.6 HauOoibiiee u

Conepixkanue yaeOHOTO MaTepuaia

HauMEHbIIIEE 3Ha4yeHMs | HaxoxaeHne HauOOJIBIIEro M HAMMEHBINEro 3Ha4eHUH (DYHKIUH, TMOCTpOCHUE
byHKIIH rpadMKOB C MCIOJIH30BAHUEM allllapaTa MaTEMAaTUIECKOTO aHAaJIH3a
KoMOuHUpOBaHHOE 3aHATHE 4
Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposanmnoe cooepircanue (cooepircanue
ONTUMAJIBHOTO PE3YNbTaTa | HPUKAAOHO20 MOOYJIs)
C TIOMOIIBLIO IPOM3BOJHONM | HamMeHsbIiee u HanboblIee 3HaYCHNE QYHKITHH
B MIPaKTUYECKHX 3a7auax [IpakTHdeckoe 3aHsATHE 6
Tema 4.8 Ilepoobpasnas | Conepxkanue yueOHOTO MaTepuasia
GbyHKINH. [TpaBuia | O3HaKOMIICHHE C TIOHSITHEM WHTErpajia u rnepBoodpasHoit mis Gpyrkuun y=F(X).
HaXO0XIECHUS Pemenune 3amad Ha CBsI3b MEPBOOOpPA3HON M €€ NMPOU3BOAHOM, BBIYHCICHHE
epBOOOpPa3HbIX nepBooOpa3Hoi ans naHHOM (yHkumu. Tabmuma dopmyn Uis HaXOXKIACHUS
nepBooOpa3HbIX. M3yueHnune npaBuiia BBIYUCICHUS IEPBOOOPA3HON
KombuamnpoBanHoE 3aHATHE 4
Tema 4.9 [Tnomane | Comepxanue yueOHOTO MaTepraia
KPUBOJMHEWHON 3amaun, NPUBOJSAIINE K MOHSATHIO OMPENEICHHOTO MHTErpajga — O BBIYMCICHUU
TpanenuH. @opmyna | momaad KpUBOJIMHEHHOW Tpamneuuu. [loHsTHE OmpenenéHHOro HHTErpaa.
Herotona — Jleiitoaua ['eomeTpuueckuii 1 U3HUESCKUI CMBICI ONpeneIeHHOro uHTerpaina. dopmyna
Herorona — JleiiOHuria.
Pemenune 3amau Ha OpUMEHEHHWE HHTErpajia JUisi BbIUYMUCICHHS (DU3HUECKUX
BEITUYMH U TUIOIIa e
KomOuaMpoBaHHOE 3aHATHE 4
Tema 4.10 Pemenue 3anau. | Conepxkanue yueOHOTO MaTepuana
[IpousBoHas u | @opmynsl u mpaBuwina guddepenuupoanus. HWcecnemoBanue GyHKIMA C
nepBooOpasHas QyHKIMH. | MOMOIIBIO POM3BoqHON. Hanbosipiee 1 HanMeHbIee 3HAUYCHUS! (DYHKIHH.
Brruucnenue nepBoo6pasHoil. [Ipumenenue nepBooOpa3Hoit
Kom0OuHupoBaHHoe 3aHATHE
KonTtponsHas pabora 2
Pazgen 5. 30 OK 01, OK 04,
MHOrorpaHHUKM ¥ Teja OK 06, OK 07




BpalcHUus

Tema 5.1 [Ipusma,
rapasuieenuIe], KyO,
nmupaMuga 1 uX CCHCHUA

Conepixkanue yaeOHOTO MaTepuaia

[Ipu3ma (HakyIOHHAsI, TpsiMast, NpaBuibHas) U €€ a1eMeHThl. [lapannenenunen.
CgoiicTBa npsiMmoyroipsHoro napauienenunena. Ky6. Ilupamuna u e€ aneMeHTsI.
[IpaBuibHas nupamMuia

KombunmnpoBanHoe 3aHsTHe

Tema 5.2 IlpaBuiibHble
MHOTOTPAaHHUKU B )KU3HU

Conepxkanue yueOHOTo MaTepuana

[Inomans moOBEpXHOCTM  MHOrorpaHHukoB. Ilpocteiimme  kKoMOMHaIMM
MHOTOTPaHHUKOB. BbIuncieHUE 3JI€MEHTOB MPOCTPAHCTBEHHBIX (uryp (p&opa,
nuaroHanu, yribl). [IpaBuibHbIe MHOTOTPAaHHUKH

KombunmnpoBanHoe 3aHsTHE

Tema 5.3
Hunueap, koHyc, map u
UX CEYCHMS

Ilpogheccuonanvho-opuenmuposannoe cooepircanue (cooepircanue

RPUKTAOH020 MOOY)

Hunuuap, xonyc, chepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYTrOBOTO
UWIMHApa, NPSIMOTO KpYyroBoro KoHyca. M3o0paskeHue Ten BpalleHHs Ha
mwiockoctu. IIpeacraBnenne o006 yceu€éHHOM KoHyce. CeudeHuss KoHyca
(mapanenbHOE OCHOBAHUIO M TIPOXOJISIIEE Yepe3 BEPIINHY), CEUSHUS LUIUHApA
(mapanienbHO M MEPHeHAUKYISIPHO OCH), CEUYCHHUAX mapa. Pa3pépTka muimnHapa
U KOHYCa

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 5.4 OO0veMBl H#
IUIOIIAJX  TIOBEPXHOCTEH
TEeN

Cogepxanue yueOHOro Marepuala

O6beM mpsimoyrosbHOro mnapamienenunena. Oovem kyba. OOBbeMBbI MPSIMOi
pU3MBbl U WIMHAPA. O0beMbl mupaMuabl U KoHyca. O0beM mapa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 5.5 ITpumepst
CUMMETpHIi B mpodeccuu

Ilpogpeccuonanvno-opuenmupogannoe
HPUKTIAOHO20 MOOYNA)

cooepiicanue (codeporcanue

[TonsiTHe 0 CUMMETpPUU B MPOCTPAHCTBE (LIEHTpalibHAsl, OCEBasl, 3€pKajIbHA).
O06o0011eHre MpeACTaBICHUH O MPaBHJIBHBIX MHOTOTPaHHUKaX (TeTpa’p, KyoO,
OKTasIp, A0AEKa’p, UKOCAIP).

[Tpumeps! cummeTpuii B mpodeccun

IIK 1.2




HpaKanecxoe 3aHATUC

Tema 5.6 Pemenue 3anau.
MHororpaHHuku U Tela

Conepixkanue yaeOHOTO MaTepuaia

OOBeMEI U momaau MOBEPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA

BpallicHuA KombOunnpoBanHoe 3aHsTHE 4
Koutposbhast pabora 2
Paznen 6. Crenmenu u 42
KOpPHH. CrenenHnas,
nokasarejbHast u
JorapupmMuyeckasi
byHkuun
Tema 6.1 Crenennas | Conepxanue yaeOHOTO MaTepuaia
yHkuus, ee CBOWCTBA. | [Tomstre KOpPHSI N-OM CTENEHH U3 JIEUCTBUTENIBHOTO YHcia. OyHKIHUH y = Vx
I[IpeobpazoBanue ux cBoiictBa u Tpaduku. CBolicTBa KOpHsA n-oii cremeHu. [IpeoOpazoBanue
BBIPAKCHHI ¢ KOpHSIMHA N- HUpPaAlMOHAIBHBIX BBIPAKEHUI
Oif CTeNCHH KombOuampoBanHoE 3aHATHE 4
Tema 6.2 CaoiictBa | Coneprkanne yaeOHOTO MaTepuaia OK 01. OK 02. OK
CTENIEHH C panuoHalbHBIM | [IoHsATHE cTemeHu C panuoHaIbHBIM TokazareneM. CreneHHble (YHKIMH, HUX ’ ’
. . 03, OK 05, OK 07
u JNCHCTBUTEIBHBIM | CBOMCTBA M IpaduKH K 1.2
[MOKa3aTeIsIMu KomMOunupoBanHoe 3ansrue 6
Tema 6.3 Pemenue | Coneprkanue ydeOHOro MaTepuasa
HppaLMOHAIBHBIX PaBHOCWIIBHOCTD MpPALIMOHATIBHBIX YPaBHEHUI. METOIbI UX PEIICHUS
YPaBHEHUH KoMOunupoBanHoe 3anstue 4
Tema 6.4 Ilokazarenbnas | Conepkanue yueOHOTO MaTepuaia
bynkuusa, ee cBoicTBa. | CTeneHb ¢ MPOU3BOJBHBIM JCHCTBUTENBbHBIM TMOKa3zateneMm. OmnpejerneHue
[Toka3zarenbHbie MokazateIbHOW (YHKIMM U €€ CBOWCTBA. 3HAKOMCTBO C TPUMEHEHHEM
YPaBHEHHUS U HEPABEHCTBA | MOKa3aTeNbHOM (yHKIMH. PerneHne moka3aTenbHBIX YpaBHEHUUW METOAOM
YpaBHUBAaHUs  [OKa3aTele, METOJOM BBEJIEHHUS HOBOM  IEPEMEHHOM,
(YHKIIMOHATBHO-TpaQUEeCKUM METOIoM. PelieHre nmokazarenbHbIX HEPAaBEHCTB
KoMOuHupoBaHHOE 3aHATHE 8

Tema 6.5  Jlorapupm

Copepxanue yueOHOTO MaTepHuala




qucia. Caoiicta | Jlorapudm umncna. Coiicta gorapudmon. Onepanus 1orapuGMUpoOBaHUs
norapupmMoB KombOunupoBanHoe 3aHstue 6
Tema 6.6 | Comeprkanue yueOHOTO MaTepuana
Jlorapudmmueckas Jlorapudmuueckas ¢(yHKIUsS W ee cBoiicTBa. lloHsTHe norapuMHUUECKOTO
byHkuus, ee cBoiicTBa. | ypaBHeHus. Ormepanusi MOTCHIMPOBAHHS. TpPH OCHOBHBIX METOJA DEIICHHUS
Jlorapudmmuueckue JTOrapupMHUUECKUX  YpaBHEHHU: (yHKUMOHAIBHO-TPAQUUECKUN,  METOJ]
YpaBHEHHs, HEPABEHCTBA | IOTEHLUUPOBAHUSA, METOJ BBEJIEHUS HOBOM mnepeMeHHOM. Jlorapudmuueckue
HEpaBEHCTBa
KomOuHMpoBaHHOE 3aHATHE 8
Tema 6.7 Jlorapupmsl B | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (cooepircanue
MIPUPOJIE U TEXHUKE NPUKTIAOHO20 MOOYNA)
[Ipumenenune norapudma. Jlorapupmuyeckas cnupans B npupone. Ee
MaTeMaTHYeCKUEe CBOMCTBA
[IpakTryeckoe 3aHsATHE 8
Tema 6.8 Pemenue 3amau. | Conepkanue yaeOHOTO MaTepuasia
CreneHnnas, CremnenHas, oKa3zareiabHas 1 jJorapudmuueckas QyHkmuu. Perenue ypaBHeHHMA
oKasarejbHast 1 | KoMOnHMpOBaHHOE 3aHATHE
sorapumuyeckas KontponbHas padoTa 2
byHKIIUN
Paszgmean 7. DieMeHTHI 32
TeOPUMH BEPOSITHOCTEH U
MaTeMaTH4YeCKOu
CTATUCTHKHU
Tema 7.1 CobriTHe, | Conepxanue yueOHOTO MaTeprala OK 02, OK 03, OK 05
BEPOSITHOCTh coObITHsA. | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOATHOCTH CYMMBI MK 1.2
Cnoxxenne M YMHOXEHME | COOBITUH. YCIIOBHAs BEPOSATHOCTh. 3aBUCHMBIE W HE3aBUCHMBIE COOBITHS.
BEPOSITHOCTEN TeopeMmbl 0 BEpOSITHOCTH MPOU3BENICHUS COOBITUI
KoMOuHupoBaHHOE 3aHATHE 8

Tema 7.2 BepoATHOCTh B
npodeccuoHaIbHBIX

Ilpogpeccuonanvno-opuenmuposannoe
HPUKTIAOHO20 MOOYNA)

cooeprcanue (cooepicanue




3aja4yax OTtHocuTeNnbHAs 4acTOTa COOBITHS, CBOMCTBO €€ ycTONYMBOCTH. CTaTUCTUYECKOE
ompeneneHue BeposaTHoCcTU. OTeHKa BEPOSTHOCTH COOBITHS
[IpakTuyeckoe 3aHsATHE 8
Tema 7.3  uckpernas | Conepxanue yaeOHOTO MaTepuana
cily4aiiHas BenU4KHA, | Bunel ciydalinpix BenuuuH. OnpeneneHne AUCKPEeTHON Cly4aliHON BEJIMYMHBI.
3aKOH €€ paclpeueIeHUs 3aKOoH pacIpeleleHusl AUCKPETHOW ciaydailHOM BenuuuHbl. Ee uuciioBble
XapaKTEPUCTUKHI
KomOuHMpoBaHHOE 3aHATHE 8
Tema 7.4 3amaun | ConeprkaHue ydeOHOTO MaTepuasa
MaTeMaTH4eCKOU [lepBuuHas 00paboTKa CTATUCTUYECKHX JAHHBIX. UHUCIIOBBIE XapaKTEPUCTUKHU
CTaTUCTHUKH. (cpennee apudmeTnueckoe, MeAMaHa, pa3Mmax, agucrnepcusi). PabGorta c
Tabnuuamu, rpapuKkamMu, uarpaMMaMu
KomOuHMpOBaHHOE 3aHATHE 6
Tema 7.5  DOnementsl | Bunpl  coObITHii, BeposSTHOCTh coObITHH. CroXKeHHME U YMHOXKEHUE
TEOpUH BEPOATHOCTEH W | BEpOSITHOCTEH. JlMCKpeTHasi ciaydaiiHas BEJIMYMHA, 3aKOH €€ paclpeleicHus.
MaTeMaTHYECKOUN 3amayy MaTeMaTHYECKON CTaTUCTUKH.
CTaTUCTUKH KouTtponsHas padorta 2
KoncyabTanuu 10
IIpome:kyTouHnas arrecrauus (JK3aMeH) 6
Bcero: ‘ 192




3. YciaoBus peaju3anuu NporpaMmbl 00111€00pa30BaTeIbHOM THCIHUIIIHHBI

3.1. lnsa peanu3anuu MPOrpaMMbl JUCIHUIIHHBI J0JKHBI ObITH NMPEIYCMOTPEHBI CieayIolIue
crenuaJbHble MOMEIeHHS

Peanuzanus nporpaMMel JUCHMIUIMHBI TPeOyeT HANMUYHs y4eOHOTO KabuHEeTa MaTeMaTHKH.
Ob6opynoBanue yueOHOTO KaOMHETA:

- OCAI0YHBIE MECTA 110 KOJIMYECTBY 00YJatONINXCS;

- pabodee MeCTO Mpero1aBaTels;

- KOMIUIEKT y4eOHO-HATJISAHBIX TTIOCOOHIA;

- KOMIUICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB;

- 331aHUS ISl KOHTPOJIbHBIX padoT;

- MpoeCCHOHAITBHO OPUCHTHPOBAHHBIC 33 JaHUS;

- MaTepuabl SK3aMeHa.

Texauueckue cpeacTBa 0OydeHHS:

- HepCOHaﬂBHBIﬁ KOMITIBIOTEP C JIMOCH3MOHHBIM ITPOTrpaMMHBIM O6CCHC‘ICHI/I€M;

- IPOEKTOP C HIKPAHOM.

3.2. UupopmannoHHoe o0ecnieyeHne peaju3aluy NporpaMmMbl
Yueonuxku u yueonwvie nocoousn

1) ®enepanbHblii 3ak0H 0T 29.12.2012 Ne 273-D3 «O06 ob6pa3zoBanuu B Poccuiickoit Denepanuuny.

2) Ilpuxa3z MunucrepctBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «OO0 yTBepxaeHUH
(henepaTbHOTO TOCYAAPCTBEHHOTO O0O0pa30BaTEBPHOTO CTaHJapTa cpenHero (IMOJIHOTO) OO0IIero
00pazoBaHUM.

3) Ilpukaz MunucrepcTtBa oOpasoBanuss W Hayku P®D ot 29.12.2014 Ne 1645 «O BHeceHHH
n3menenuii B [Ipuka3z MunucrepcTBa obpazoBanus 1 Hayku Poccuiickoit @enepamuu ot 17.05.2012
No 413 «*“O06 yrBepkaeHHM (enepaTbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpenHero (MoJHOTO) O0IIero 0opa3oBaHus ». 4) Tlucemo
JlenaprameHTa TOCYJapCTBEHHOW TOJMTHKHM B cdepe MOAroTOBKH padounx kampoB u JI1O
MunuctepctBa oopazoBanus u Hayku P ot 17.03.2015 Ne 06-259«Pexomenaauu mo opraHu3aiuu
MOJTyYeHHUSI CpPEeHEro o0mero oOpa3oBaHHs B MpefeiiaXx OCBOCHHS O00pa3oBaTEIbHBIX IMPOTpaMM
cpenHero npodeccruoHaasHOTO 00pa3oBaHus Ha 0a3¢ OCHOBHOTO 001Iero 00pa30BaHUs C

ydeTroM TpeOoBaHu# (enepaabHbIX FOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4aeMOit
npodeccru WK CIeNUualbHOCTH CPEeIHEro MpodeccnoHalIbHOTO 00pa30BaHU»

5) A.J .Mopakouu ,I1.B.CemeHoB Marematuka: Anrebpa © Hadajla MaTEMaTHYECKOTO
aHanu3a,reomeTpus 4.1 yaeOHUK (0a30BbIi U yriayoneHHbIi ypoBHH) 10 kimacc —M-2019. -462c.

6) A.I'.'Mopakosuy,I1.B.CemenoB Marematuka: AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a,reoMeTpus 4.2 3agaduHuk (06a30BbIN U yriuyOneHHbd ypoBHH) 10 kimacc —M-2019. -342c.
7)A.I''MopakoBuy,I1.B.CemenoB ~ Marematuka: AsnreOpa W Havajga  MaTeMaTHYE€CKOTO
aHanuza,reometTpus 4.l yueOHuk (6a30BbIi 1 yrinyoneHHblil ypoBuu) 11 kinace —M-2019. -462c.
8)A.I ' Mopakosuyu,I1.B.CemenoB ~ Matemartuka: Anrebpa W Hadajga  MaTeMaTUYECKOTO
aHanm3a,reoMeTpus 4.2 3agaduHuk (06a30BbIi U yriyoneHHsbli ypoBHu) 11 kiacc —M-2019. -261c.

9A.I Mopakosuy, W.M.CmupnoBa u ap.Marematuka 10 xkmacc, y4eOHUK JUId y4alIuXCs
o0mreo0pa3oBaTenbHBIX YUpexaeHui ( 6a30BbIil ypoBeHs), M.- 2019.-430c.

10)A .I''MopakoBuuy ,M.M.CmupnoBa u ap.  Marematuka 11 kimacc, y4eOHMK JuIs ydaliuxcs
o0mreo0pa3oBaTenbHbIX YupexaeHui ( 6a30BbIil ypoBeHs), M.-2019.-416c¢.

11) JI.C.Aranacsn,B.®.byry3oB  I'eomerpus 10-11( 6a3zoBblif 1 npodunbhbiil ypoBHH,M.-2019.-
255c.



JlonoyiHUTeILHAS JTUTEpaTypa

1.

2.

©~N oo

10.

11.
12.

bawmaxoe M. H. Matemaruka: yd4eOHUK Ui CTYI. YUPEXJIEHHH cpen.npod. oOpa3oBaHMUSL.
— M., 2014.-251c.

bawmaxkose M. HM. Maremaruka. COopHUK 3amgady Npo(UIBHON HANpaBICHHOCTH:
yue0.mocobue i CTy/. YapexkaeHui cpel. mpod. oopazoBanus. — M., 2014.-220c.
bawmarxose M. M. Marematuka. 3aauyHuk: y4e0.mocodue A CTyA. YUpexKISHUM cpea. npod.
obpazoBanusi. — M., 2014.-214c.

bawmaxoe M. M. Marematuka. OJIEKTPOHHBIM yde0.-METOJ. KOMIUIEKC JJs CTYH.
yupexaeHui cpel. mpod. oopazoBanus. — M., 2015.-212c.

bawmaros M. Y. Marematuka (6a30BbIii ypoBenb). 10 kimace. — M., 2014.-212c.

bawmaros M. M. Marematuka (6a30BbIit ypoBenb). 11 kimace. — M., 2014.-206¢.

bawmaroe M. U. AnreOpa n Havana ananu3sa, reomerpus. 10 kimace. — M., 2013.-201c.
bawmaxoe M. H. Marematuka (6a3oBblii ypoBeHb). 10 kmacc. COopHMK 3anad:
yueb.mocobmne-M.2012.-259c¢.

bawmaxoe M. H. Marematuka (6a3oBblii ypoBeHb). 11 xkmacc. COopHMK 3anad:
yueb.nmocobune-M.2012.-289c.

Iyces B. A., [pucopves C. I., Heoneuna C. B. Marematuka s mnpodeccuii u
CHEIHATIbHOCTEW COLIMAIbHO-3KOHOMHUYECKOTO NMpOoQuiis: y4eOHUK Ui CTYH. YUpPEeKIECHUN
cpen.mpod. odpazoBanus. — M., 2014-414c.

bawmarxoe M. . Matematuka: KH. Ui mpenofaBaTessi: Mmetoa.mocooue. — M., 2013-189c.
Bbawmarxose M. U., [[vicanos I1I. M. Metonndeckoe mocodue st moarotoBkud k EI'D. — M.,
2011-162c.

HNHuTepHeT-pecypcsl
www. fcior. edu. ru (MadopMalinoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MaTEPHAIbI).
www. school-collection. edu. ru (Exunast kosuiekimn 1udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB).



4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0OCBOCHUS 00111€00Pa30BaTEeIbLHOM

JTUCHUILIHHBI

KoHTpoJsib H oneHKa pe3ylbTaTOB OCBOEHMs 00LIe00pa30BaTENbHOM AMCLUIIIMHBI PACKPBIBAIOTCA

qgcpes3 AUCHUILIMHAPHBIC

pe3ynbTarThl,

HaITpaBJICHHBIC Ha

dbopmupoBanue oOmMUX U

npodeccHOHATBHBIX KOMIIETEHIINH M0 pa3zeiaM U TeMaM COAEpKaHus yueOHOTO MaTepuaa.

Oo6masi/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIIEeTeHIIUs MeponpusiTUs
OK 01. Beibupats cmocoOsl | P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue
peleHus 3a1a4 o/cl, 1.4. YcTHbI onpoc
npodeccCuoHaNTbHOM P2, Temnr 2.1, 2.2, 2.3, 2.4, | MaTteMaTU4EeCKUH JUKTAHT

ACATCIIBHOCTH TMPUMCHUTCIIBHO K
Pa3IMIHBIM KOHTCKCTaM

2.5,2.61I1-o/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

PS5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

NupuBunyansHas
camocTosiTeNnbHas paboTa
IIpencraBienue pe3yabTaToOB
MPAKTHYECKUX padboT

3ammuTa TBOPYECKUX padoT
3amuTa  WHIUBUIYaJIbHBIX
MIPOEKTOB

KonTponbhas padora

P 6, Temsr 6.1, 6.2, 6.3, Breimonnenwe 3amaHmii | Ha
6.4, 6.5, 6.6, 6.7 II-o/c, 6.8 | sx3amecHe
OK 02.UcnonwzoBate | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
COBpPEMEHHBIE CpelIcTBa TOWCKa, | 0/C, 1.4. VYcrHbIH onpoc
aHaIu3a u unrepnperamuu | P 3, Temsr 3.1, 3.2, 3.3, 3.4, | MaremaTuuecKkuii TUKTaHT
nHpopManuu, u | 3.5, 3.6 NunuBunyanbHas
nHpopmanmonnsie  TexHojoruu | P 6, Temsl 6.1, 6.2, 6.3, 6.4, | camocrosiTensHas padboTta
TUIA BBIIIOJTHEHUSA 3agay | 6.5, 6.6, 6.7 I1-o/c, 6.8 [IpencraBienue pe3yabTaToOB
npodecCuoHaNbHOM P 7, Temnt 7.1, 7.2 IT-o/c, MPaKTUYECKUX PadboT
EeATEIIFHOCTH 73,74 3ammuTa TBOPYECKUX padoT
3amnura WHIUBHTyaJIbHBIX
MIPOCKTOB
KontpospHas padora
Brinonnenne 3amanui Ha
9K3aMCHE
OK 03.IlnanupoBathb u | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue
peann30BbIBATh cobctBeHHoe | o/c, 1.4. YcTHbIH opoc

HpO(bGCCI/IOHaJIbHOC U JIMYHOCTHOC
pa3BUTHUC,
NpeAIPUHUMATCIIBCKYIO

JeSTeNTbHOCTD B
npoheccuoHaIbHON coepe,
UCIIOJIb30BATh 3HAHHSA 1o

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-0/c, 2.7

P 3, Temnt 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

MaremaTHueCKUi TUKTaHT
WNunuBuayansHas
camocTosATeNbHas paboTa
[TpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT
3amura TBOpUYECKUX paboT




¢unancoBorr  rpamotHoctd B | 4.10 3amura WHUBHTyAJIbHBIX
Ppa3IMYHBIX )ku3HeHHBIX | P 6, Temsr 6.1, 6.2, 6.3, MIPOEKTOB
CUTYaIUSIX 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8 | KontposbHas paboTa
P 7, Temnr 7.1, 7.2 IT-0/C, Breimonnenue 3agaHuii  Ha
73,74 9K3aMeHe
OK 04.9¢dextuBHo | P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

B3aUMO/IEIICTBOBAaTh U paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

o/c, 1.4.

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.61II-o0/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

VYerHbIM onpoc
MaremaTryecKuii TUKTaHT
WNupuBunyansHas
camocTosiTeNbHasg padoTa
IIpencraBienue pe3yabTaToOB
MPAKTUYECKUX padboT

3ammuTa TBOPYECKUX padoT
3amura
IIPOEKTOB

WHIUBHUAYAJIbHBIX

KonTponbhas padora
BrimonmHenne 3amaHuii | Ha

JOK3aMCHC

OK 05.0cymecTBisATh YyCTHYHO U
MMMCBMEHHYI0O KOMMYHHUKAIIUIO Ha
roCyJIapCTBEHHOM SI3BIKE
Poccuiickoit @enepaiuu ¢ yaeTom
OCOOEHHOCTEH  COIMAIBHOTO U

KYJIbTYPHOTO KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
35,36

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 TI-o0/c,
7.3,7.4

TectupoBanue

VYerHbIM onpoc
MaremaTudecKknii JTUKTAHT
NunuBunyanbHas
caMocCTosITeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX padoT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KonTponbnas pabora
Brimonnenue 3amanui Ha
JK3aMeHe

OK 06.IIposiBasiTh TpakaaHCKO-

MaTPUOTHYECKYIO MO3HIIUIO,
JEMOHCTPHPOBATH 0CO3HAaHHOE
MOBEICHHUE Ha OCHOBE
TPAAUITIOHHBIX

0O0II[eUeIOBEYECKUX IIEHHOCTEH, B
TOM YHCIIE c y4eToM
rapMOHU3AIUU

MEXHAIIMOHAIBHBIX 51
MEXPEIUTHO3HBIX  OTHOILECHHIA,
MPUMEHSITh CTaHJIaPThI

AHTHUKOPPYIIIUOHHOT'O TTIOBECACHU A

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

TectupoBanue

VYcrHblii onpoc
MaremaTuyecKkuil TUKTaHT
WNupuBunyanbHas
camocTosiTeNbHasg paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKHUX padboT
3amuTa MHAUBUAYaIbHBIX
MIPOEKTOB

KonTponbnas pabora
BrimmonHenue 3aganui Ha
SK3aMeHe

OKO7.CopeitctBOBaThH

P2, Temn 2.1, 2.2, 2.3, 2.4,

TectupoBanue




COXpPaHEHHIO OKpY>Karomien
cpensl, pecypcocOepexeHunto,
NPUMEHSATh 3HaHHUS 00 M3MECHEHUHU
KJIMMara, MIPUHITUITBI
OepeKITMBOTO MIPOM3BOJICTBA,
3¢deKTUBHO  JCHCTBOBATH B

I-IpG?;BI)I‘I'EH\/JIHI)IX CUTyaluiax

2.5,2.61II-o0/c, 2.7

P4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

VYeTHBII onpoc
MareMaTH4ecKuii TUKTaHT
WNupuBunyanbHas
caMmocCTosATeNbHas paboTa
[IpencraBnenue pe3yapTaTtoB
IPAKTUYECKUX padoT

IIK 1.2. Beimonuars
TEXHOJIOTUYECKUE  ONEpaluu 10
YCTPAaHEHUIO  HEUCIPAaBHOCTEN B
pabote TexHomoruueckoe
O00CIIy’)KUBaHHE  TEXHOJOTHYECKOI'0
000py10BaHUS MPOU3BOJICTBA
MPOTYKTOB MUTaHUS u3
PaCTUTEIBHOIO CBIPbS B

COOTBETCTBHM C JKCILTyaTAlIUOHHOU
JIOKYMEHTallUEel YMETh OIEPUPOBATH

MOHATHUSAMU: palOHAIIBHEIE,
HppalMOHaIbHBIE, IIOKA3aTENbHbIE,
CTEIIEHHBIE, norapugMuyecKue,

TPUTOHOMETPUYUCCKUE YPAaBHCHHUA U
HEPABCHCTBA, UX CUCTEMBI; - YMCTHb

OIIepUpOBaThH TIOHSITUSIMU
MHOTOTPaHHHUK, CeUCHHUE
MHOTOTpaHHHKA, KyO,
napasuieNienume], pu3Ma,

nupamuia, QUrypa M TMOBEPXHOCTH
BpallleHUs, IWIUHJP, KOHYyC, IIap,
ctepa, cedeHus (GUTYpPHI BpaIICHUS,

IJIOCKOCTh,  Kacaromascs  cdepsl,
IWJIMH]IPA, KOHYCa, TIOMIATh
MMOBEPXHOCTH MHPAMHUIBI, TPHU3MBI,

KOHYca, IWINHJpPA, TUIOmaab chepsl,
oobeM  Kyba,  TPSIMOYTOJIBHOTO
napasuleNienuIena, HPaMUJIBL,
NpU3MBI, [WIMHIpPA, KOHYyca, MIapa;
yMeHHEe N300pakaTh MHOTOIPAaHHUKHI

n IMOBEPXHOCTHU BpallCHUA, nux

CeUEHHUS OT PYKH, C IIOMOILBIO
YEePTEXKHBIX WHCTPYMEHTOB u
3JEKTPOHHBIX CpEICTB; YMETb
pacnosHaBaTth CUMMETPHIO B

MPOCTPAHCTBE; yYMETh PacIO3HaBaTh
MpaBUJIbHBIC

YMETh
MPSIMOYTOJIbHAsI CUCTEMa KOOpPAMHAT,

MHOT'OI'pPaHHUKU, -
onepupoBaThb IIOHATHAMMU

KOOpAWHAThI TOYKH, BCKTOD,

KOOpAWHATBI  BCKTOpA,

yroin

CKaJIsIpHOE

MMPpOU3BCACHUC, MCKAY

PS5, Temsr 5.1, 5.2, 5.3 II-
o/c,5.4,5.5,5.6

3amuTa TBOPUYECKUX padboT
3aniuTa HHAUBUIYATBHBIX
IIPOEKTOB

KonTponbhas padora
Brinonnenue 3a1annii Ha
IK3aMEHe




BEKTOpaMU, cyMma 24
TEXHOJIOTMYECKOro  000pyIoBaHUs,

cHCTeM 0e30macHOCTH u
CUTHAJIM3aIMH, KOHTPOJIBHO  —
HU3MEPUTETBHBIX npubOpoB u
aBTOMAaTUKHU Ha
ABTOMAaTHU3HMPOBAHHBIX

TEXHOJIOTUYECKUX JTUHHASX

MMpOU3BOACTBA IIPOAYKTOB MHUTAHUA
u3 PacTUTCILHOIO ChIpbs B
COOTBETCTBHM C JKCILUIyaTallMOHHOW
JIOKyMEHTaIuen




