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1 O0ume noJio:KeHus

11 ObsacTh IPUMEHEHUsI TPOTrPaAMMBbI

PaGouas mporpamMma y4eOHOI AUCHMILIMHBI SIBISETCS YacTbl0 OCHOBHOHM MNpoQeccHOHaNbHON
obpazoBarenbHoi mporpammbl B cooTBeTcTBUM ¢ PI'OC mno cnenuanbHocTH 09.02.12 «TexuHuueckas
AKCIUTyaTaIUs H COMPOBOXKICHUE NH(DOPMAIIMOHHBIX CUCTEM», SIBIISIETCS] 0230BOM TUCIUTUTMHON. Pabouast
nporpaMma yueOHOU TUCIUIUIMHBI UCTIONB3YIOTC B PO eCCHOHaIbHOM 00pa30BaHUHU, I/1€ HEOOXOIUMBI
3HAHUS U YMEHUS B COOTBETCTBYIOIIEH 001acTu

1.2 MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAIbHOH 00pa30oBaTeJbHOI
NMPOrpamMMbl

JluctunuHa sSBiseTcs NPoQUILHON TUCIUILTMHON 0011ero 00pa3oBaTeIbHOTO IUKIIA.

1.3  Ileau u 3a7a4u y4eOHOIH TUCIHUNIUHBI

OcBoenue copepxanus yaueOHON AUCIUIUIMHBI «MaTemaTrka» 00ecreuynBaeT JOCTHKCHUE

CTYJICHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

* TUYHOCTHBIX:

— cOpMUPOBAHHOCTH 370POBOTO U OE30MaCHOr0 00pa3a >KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO;

— FOTOBHOCTb K aKTMBHOM JESITETbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,

CIOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITEIbHOCTD;

- WHTEpeC K pa3lIuyHbiM cdepam TpoPecCHOHAIBHONW MACSITENBHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

- TOTOBHOCTbh U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

- OCO3HAHME IIEHHOCTH HAay4YHOM JAESITEeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH INPOEKTHYIO H
MCCJIEI0BATENBCKYIO IESITENIbHOCTh NHIMBUIYAIbHO U B TPYIIIIE.

* METaNpPeIMETHBIX:

- CaMOCTOSATENHHO (OPMYJIUPOBATh M AaKTyaJIHM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WIM OCHOBAHWS JJIs CPaBHEHUS, KIACCH(PUKALUU U
00001IeHNS;

- OTIPEACIIATH IEJIN AeATETHHOCTH, 3a/1aBaTh TapaMeTPhl M KPUTEPHUH HX JOCTHKCHHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHSI B PACCMATPUBAEMBIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITEIbBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATH
PHYCKH TIOCTIEZICTBUHN JEATEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIeM;

- (opMUpOBaHHE HAYYHOTO THUIIA MBIIICHUS, BIAJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU

INOHATHUAMU U METOJAMMH,



- BJIAJIETh HABBIKAMU IMOTYYCHHs] MHPOPMAIIUU U3 UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh MOUCK, aHAJTU3, CUCTEMAaTU3alMI0 U UHTEpNpEeTalio UHPOpMaUu pa3InYHbIX BUIOB U
dbopM npeacTaBieHus;

- CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATCIbHOCTD, BBISIBIATH POOJIEMBI, CTABUTH

1 hopMyIUpOBaTh COOCTBEHHBIC 3a/1a4M B 00pa30BaTEIbHON ACSITEILHOCTH U )KH3HECHHBIX CUTYAIIUSX;

* IPEAMETHBIX:

- BJaJICHUE METOJaMM JO0Ka3aTeNlbCTB, aJTOPUTMAMU PEUICHUs 3a7ady; yMeHHE (OpMYIHpPOBATH
OTIpeNIeNICHNUs, aKCUOMBI M TEOPEMBbI, TPUMEHATh WX, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pelieHus 3a1ay;

- YMEHHE OIEepHPOBATh IOHATUSAMH: CTENEHb YHUCIA, JIOTApU(M YHUCIA; YMEHHE BBINOIHATH
BBIYHMCIICHHE 3HAUCHHUI W MPE0Opa30BaHMs BHIPAKEHHU CO CTETICHSAMH U JIorapudMamu, mpeoOdpazoBaHHs
TPOOHO-PANMOHATLHBIX BBIPAKCHHIA,

- YMEHHE ONEepHpPOBaTh TOHATUSMH: palMOHAIBHBIC, WPPAIMOHAIBHBIC, II0OKa3aTebHBIC,
CTEICHHBIE, JJorapu(pMUIecKre, TPUTOHOMETPUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;

- yMEHHE ONepUpoOBaTh MOHATUSAMHU: (YHKIUS, HenpepbiBHas (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeNIeHHBI HHTETpall; YMEHUE HaXOIWTh NMPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIHH,
UCTIONB3Ysl CIIPABOYHBIC MaTepPHaJbl; HCCIIEA0BATh B MPOCTEHINNX CIy4asiX (PYHKIUH HA MOHOTOHHOCTb,
HAXOJUTh HaWOONbIIME W HAUMEHBIIME 3HAueHHs (YHKUUH; CTPOMTh TpadUKM MHOTOWICHOB C
UCTIOJIb30BaHUEM ariiapaTa MaTeMaTHYECKOTO aHaJIi3a; MPUMEHITh TPOU3BOIHYIO IIPU PEIICHUH 3a/1a4 Ha
JIBI)KEHUE; pelIaTh MPaKTHKO-OPUEHTHPOBAHHBIC 337a4ll Ha HAHOOJbIINE U HAUMEHBINE 3HAUCHHS, Ha
HaXO0’KJIeHUE MYTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUPOBATH MOHATUAMU: pallMoHabHast QYHKIKS, TOKa3aTelbHast (YHKIMS, CTEICHHAs
¢bynkuus, norapupmudeckas (QyHKIMs, TPUTOHOMETpUYecKHe (YHKIMH, OOpaTHbIe (YHKIMU; YMEHUE
CTpOUTh TpapuKH W3YYCHHBIX (YHKIWH, HCIONB30BaTh TpadUKA TPU HU3YYCHHH MPOIECCOB H
3aBHCUMOCTEH, TIPU pEHICHWH 3a1a4 U3 JAPYIHX YYeOHBIX MPEIMETOB M 3a7ad W3 PeajbHOW >KU3HHU;
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEIUUYMHAMU;

- YMEHHE pelaTh TEKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B TOM YHCJIE€ Ha MPOLEHTHI, JOJIU U YacTH, Ha
IBWKEHHUE, paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33Ja4ll M3 OOJIACTH YIPABJICHUS JTHYHBIMH U
ceMeWHBIMU (DMHAHCAMM); COCTABIIATH BBIPAKCHUS, yPAaBHEHHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO
3aJ1auu, UCCIIEJ0BATh MOTYYEHHOE PELIeHNE U OLICHUBATh MPaBA0N0J00HOCTh Pe3yIbTaTOB;

- YMEHHME ONepUpoBaTh IOHATUSAMHU: CpeAHee apudmMeTHueckoe, MeanaHa, HauOoiblee U
HaVMEHBIIIEe 3HAYCHHS, pa3Max, AMCIEPCHs, CTaHIApTHOE OTKIIOHEHWE YHCIIOBOTO Ha0Opa;, yMeHHe
U3BJICKaTh, HHTEPIIPETUPOBATh MH(POPMAITNIO, IPEACTABICHHYIO B TaOJHUIIAX, HA AUarpaMMax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBAa pealbHBIX MPOIECCOB U SBJICHHM; MPEACTaBIATh MH(MOPMAIMIO C MOMOIIBIO
TaOJUIl ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpauIecKux

MCTOJO0B U JJICKTPOHHBIX CPCACTB,



- YMEHHE OIEpPUPOBATh MOHATHAMH: CIYYalHBIA ONBIT M CIIydailHOe COOBITHE, BEPOSITHOCTH
CIIy4aifHOrO COOBITHS; YMEHHUE BBIYMCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM TIpapUuecKUX METOJI0B;
IPUMEHSTH (OPMYJIIbI CIOXKEHHUS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (hAaKThl U GOPMYIBI IPU
pelIeHNH 33]1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; 3HAKOMCTBO CO CIIy4ailHBIMH BETMYUHAMU;
YMEHUE TMPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCET B MPUPOJHBIX M OOLIECTBEHHBIX
SBJICHUSIX;

- YMEHHUE ONEPUPOBATH MOHATUAMM: TOUKA, IPsIMAasi, INIOCKOCTb, TPOCTPAHCTBO, ABYTPaHHBIN yroi,
CKpEIMBAIOIINECS MPSAMBIE, TAPAIUIENbHOCTD U IEPIEHAUKYIISIPHOCTD IPSIMBIX U IIJIOCKOCTEH, Yol MEXAY
IOPSIMBIMHU, YIOJ MEXAY HPSIMOM M IIOCKOCTBIO, YIoJl MEXKIY IIOCKOCTSMH, PACCTOSHHUE OT TOYKU J0
IJIOCKOCTH, PACCTOSTHUE MEXKY IIPSMBIMH, PACCTOSIHUE MEXAY INIOCKOCTSMU; YMEHHE UCI0JIb30BATh IPU
pellleHnH 3a7ad U3ydeHHble (DaKThl U TEOPEeMbl IUIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloIllero Mupa;

- YMEHHME OIEpPUPOBaTh IOHATHSAMHU: MHOTOIPDAHHUK, CEYEHHE MHOIOrpaHHMKa, KyoO,
napajuieNienune1, npu3Ma, nupamuaa, GuUrypa u noBepXHOCTh BpallleHus, UIUIUHIAP, KOHYC, map, cdepa,
cedeHus (hUrypsl BpallleHus, TNIOCKOCTb, Kacaromascs chepbl, HUIUHAPA, KOHYCAa, IJI0MAAb IOBEPXHOCTH
OUpaMUIbl, TPU3MBI, KOHyca, MHIMHIpA, IUomans cdepsl, o0beM KyOa, NPSIMOYTOJBHOTO
napajuieJenunes1a, NupamMmubl, IpU3Mbl, HWIMH]PA, KOHYCA, 1l1apa; yMEHHE N300pakaTb MHOIOIPaHHUKH
Y [TIOBEPXHOCTHU BPALLEHUS, UX CEYEHUS OT PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHUE paclio3HaBaTh CHUMMETPUIO B INPOCTPAHCTBE; YMEHHME pPACIO3HABaTh MPABUIIbHBIE
MHOTOT'PAaHHUKY;

- YMEHHUE ONepupOoBaTh MOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE, MOJO0OHBIE (QUIYpHI B
IPOCTPAHCTBE; UCIOJIB30BaTh OTHOLICHUE IUIOIIAZe MOBEPXHOCTEH M 00BEMOB MOJIOOHBIX (UTYp MpHU
pELIeHUH 3a/1a4;

- YMEHHUE BBIUUCIATH T€OMETPUUYECKHE BEIMUYWHBI (UIMHA, YroJl, IJIOWadb, 00bEeM, IIOMAIb
MOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE (OPMYJIIbI U METOIBI;

- YMEHHUE OIEepUpPOBaTh MOHITUSIMU: NMPSAMOYTOJbHAs CHUCTEMa KOOPIWHAT, KOOPAWHATHl TOYKH,
BEKTODP, KOOPAMHATBHl BEKTOpA, CKAISIPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpPAaMH, CymMMa BEKTODPOB,
MPOU3BEICHNE BEKTOpA HA YHCIIO; HAXOAWTh C MOMOIIBI0 U3YUYEHHBIX (OPMYT KOOPIAWHATHI CEPeIUHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

- yMeHue BbIOMpaTh NOAXOIAMIMM M3yYEHHBIH METOJ Ul pelleHHs] 3aJadud, pPaclo3HaBaTh
MaTeMaTuueckue (GakThl U MaTeMaTHYEeCKHE MOJIENH B TPUPOTHBIX U OOIIECTBEHHBIX SIBICHHSIX, B
UCKYCCTBE, yMEHHE MPUBOAUTH HNPUMEPHl MATEMAaTHUYECKUX OTKPBITUA POCCUHUCKOW U MHUPOBOU

MaTEeMaTU4YeCKON HayKHU.



IInanupyemMsble pe3ybTaTbl 00y4eHHs M0 AUCHHUILINHE

Kon
1 HAMMEHOBaHHE KOMIIETEHIIMHU

[Tnanupyemsie pe3ynbTaThl 00yUeHHs

o0mmue
(JINYHOCTHBIE, METANIPEMETHBIC)

JTUCIUIUTHHAPHEIE
(mpenMeTHBIE)

OK 01. BeiGupath criocoOb! perieHus
3a1a4 Mpoh)eCCUOHATBHON

e TeIbHOCTH PUMEHHUTEIILHO

K pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIC pe3yNbTaThl JO/DKHBI OTPaXaTh B YacTH:
TPYOBOTO BOCIIMTAHUS:
- TOTOBHOCTb K TPYAY,
TPYI0JIO0HE;

- TOTOBHOCTh K aKTHBHOU JIESTCIBHOCTH TEXHOJOTMYECKON U
COIMAIILHON HAIPABJICHHOCTH, CIHOCOOHOCTh HHHUIIMHPOBATD,

OCO3HAaHHWE HNEHHOCTHU MACTCPCTBA,

IJIaHUPOBATh u CaMOCTOATCIBHO BBIIIOJIHATH TaKyIo
JeATeIbHOCTD;
- HWHTEpeC K pa3iudHbIM cdepaMm MpodecCHOoHATBHON

JIEATENHHOCTH.
MeranpeaMeTHbIE PE3YJIbTaThl JOJKHBI OTPAXKATh!

OBnameHne yHMBEPCAIGHBIMA YYeOHBIMH TIO3HABATEITHHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

- CaMOCTOSITENNLHO (POPMYITHPOBATH

U aKTyalnm3upoBaTh  MpoOiemMy,
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CaneCTBeHHBIﬁ HpI/I3HaK U OCHOBAHUA IJIA
CpaBHEHUS, K1acCU(UKAITUU

u 00001IeHMS;

- ONpEACNATh IEJIU JSATeIBLHOCTH, 3aJaBaTh I[apaMeTpbl U
KPUTEPUHU MX AOCTIIKEHUS;

- BBIBISAITh  3aKOHOMEPHOCTH U
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJHTATOB
MOCJEICTBUHN IeATCILHOCTH

0) 0a30BbIE HCCIIEOBATEIILCKUE ICUCTBHS:

- BJIQJIETh HAaBBIKAMH y4EOHO-HUCCIIEIOBATEIBCKOM U MPOSKTHON
JesITeTbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABJIIATH HpI/I‘II/IHHO'CJ]e,ZICTBeHHBIe CBsI3HU nu
AKTyaJIU3UPOBaTh 3aJ[avy, BBIIBUTATH THIIOTE3y €€ PEIICHUS,
HaxOIWTh  apryMEHTBl  JUIA  JIOKA3aTelIbCTBA  CBOMX
YTBEP)KICHHM, 33/1aBaTh MTapaMeTPhl U KPUTEPUU PEIICHUS;

- aHaNM3UPOBAaTh IIOJIyYCHHBIC B XOJE PCIICHUS 3aJadyu
pe3yNbTaThl, KPUTHYECKU OIICHUBAaTh WX JIOCTOBEPHOCTD,

paccMaTpuBaTh €

OpOTHUBOPLCHUS B

ACATCIIBHOCTD, OIICHMBAThb
OCIIAM, OLCHMBATH pUCKH

[1P61. Bnagenue MeToaMu 1OKa3aTeNbCTB, alTOPUTMaMH PEIICHHS
3ajgad; yMeHHe (OpPMYJIHUpPOBAaTh ONPENCNICHHUS, AaKCHOMBI H
TEOpPEMBI, IPUMEHSATH UX, IPOBOJAUTH JJOKAa3aTeJIbHbIEC PAcCyKICHUS
B XOJI€ pelIeHus 3aay;

[1P62. VYwMeHue omepupoBaTh TMOHATHUSIMHU: CTENEHb YHCIHA,
JorapuM YMCIa; YMEHHE BBIIOJHATH BBIYMCIICHHE 3HAUYCHHH H
npeoOpa3oBaHus BBIPAKCHUH CO CTENEHAMH H JorapupMamw,
npeo0pa3oBaHus APOOHO-PALIOHATBHBIX BBIPAKEHUIL;

[1P63. VYmeHuwe omepupoBaTh MOHITHAMH: palFlOHAIBHEIE,
UppanroHanbHbIe, TOKa3aTelbHbIe, CTETICHHBIE, JToTapu(MUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, NX CHCTEMBI;
[1P64. YMmeHue onepupoBaTh MOHATHAME: (QYHKITUS, HENPEPHIBHAS
(byHKLUS, IPOU3BOAHAS, IEPBOOOpa3Has, ONPEACICHHBIN HHTErPaT;
YMEHHE HaxOJWTh MPOHM3BOAHBIC 3JEMEHTAPHBIX (YHKIUH,
WCTIONB3YSl CHPAaBOYHBIE MaTEepPHajbl; MCCIIEAOBATh B MPOCTEHIINX
cinydasix (YHKUMM HAa MOHOTOHHOCTb, HaXOAWTh HauOOJIBIINE W
HaMMEHBIIINE 3HAYCHUs QYHKIINI; CTPOUTH TPAQUKH MHOTOUICHOB
C HCHOJb30BAHUMEM ammapaTa MaTeMaTHUYECKOI'0  aHaju3a;
NPUMEHSTh NPOM3BOAHYIO TPH PEIICHUM 3aJad Ha JBH)KEHUE;
pemarb MPakKTHKO-OPUCHTUPOBAHHBIE 33/1a4d HA HAaUOOJBIINE U
HauMEHbIIME 3HAa4YeHMs, Ha HAXO0XKJIEHHE IIyTH, CKOPOCTH U
YCKOPEHHUS;

I1P65. YMmenue onepupoBaTh MOHATHAMH: pallOHaIbHAS QYHKIMS,
nokazarenbHasi QYHKIUsI, cTerieHHass (DyHKIUs, JorapupMuidecKas
¢GbyHKUMSA, TpUroHOMeTpudyeckue (yHKUUH, oOpaTHble (pyHKIMU;
YMEHHE CTPOUTH TpaQuKH HM3Y4YEHHBIX (QYHKIHHA, HCHOIb30BaTh
rpadyKy P N3yYEHUH MPOILIECCOB M 3aBHCUMOCTEH, TIPH PEIICHUN
3a]a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3aj]ad U3 pealbHOM KHU3HU;
BBIpaKaTh (popMyIaMu 3aBUCUMOCTH MEX]y BEIUNIMHAMU;

[1P66. YMeHue pemaTrs TEKCTOBBIE 3a/1a4¥l PAa3HBIX THIIOB (B TOM
qyciie Ha MPOLEHTHl, OJM M 4YacTH, Ha [BW)XEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIYI, HAJIOTH, 33aydl M3 OOJNacTH
yOpaBlieHUs] JTUYHBIMH M CEMEHHBIMH (PHUHAHCAMH); COCTABIATDH
BBIPa)KEHUsI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3aJa4M, MCCIEAOBaTh TIONY4YEHHOE pEIIEHHe U OICHHMBATh
PaBIONOJ00HOCTh PE3YJILTATOB,;




MPOTHO3WPOBAaTh  W3MEHEHWE B HOBBIX  YCJIOBHUSX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHaln3a
HUMEIOIIUXCSl MATEPUANTLHBIX U HEMaTePHAJIbHBIX PECYPCOB;

- yMeThb TEPEHOCUTh 3HAHUSA B TO3HABATCIBHYIO H
MPAKTHUYECKYIO 00JIACTH KU3HECITSILHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIJIBUT'aTh HOBBIC UJICH, TIPEJIAraTh OPUTHHAIBHBIC TOAXOJIbI
Y peIICHUS

I1P67. YmeHue ONIEPUPOBATH TOHATHUSIMU: cpenHee
apudMeTHYeCKOe, MeaHa, HanOoJbllee U HaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHHE YHCIOBOIO Ha0Opa;
yMEHHE W3BJIEKATbh, HUHTEPIPETHPOBATH UH(pOpMAaLHIO,
NpeACTaBICHHYI0O B TaOluIax, Ha JAudarpaMmax, rpadukax,
OTPAXKAIOIYI0 CBOWCTBA pEaNbHBIX IMPOLECCOB U  SBJICHUM;
NPEACTABISITh MHPOPMALMIO C MOMOLIBI TaONWIl W AMarpamm;
HCCJIEI0BATh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUueCcCKX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YMeHne orepupoBaTh MOHATASIMU: CITyIalHBIA OTIBIT

U CIIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIyYalHOTO COOBITHS; yMEHHE
BbIYUCTIATH BCPOATHOCTDH C HUCIIOJIB30BaHUEM rpa(bnqecxnx
METOAOB; NPUMEHATH (OPMYJIBI CIOXKEHHS M  YMHOXKEHHS
BEpOATHOCTEH, KOMOMHATOPHBIE (HaKThl U (OPMYIIBI TIPU PEIICHUN
3a7a4; OUCHUBATh BEPOATHOCTHU PEAJIbHBIX CO6I)ITHI>'I; 3HAKOMCTBO CO

Cly4allHBIMH ~ BEJIMYMHAMH, yMEHHE MPUBOIUTH  MPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIINX YUCENT B IPHPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

I1P69. VYmenue onepupoBaTh MOHATHAMH: TOYKA, MpsMad,

IUIOCKOCTh, MPOCTPAHCTBO, IBYTPaHHBIN YroJl, CKpEIIUBAIOLINeCcs
MpsIMBIE, MAPAJUIENLHOCTD U MEPIEHIUKYJIIPHOCTD TPSMBIX

U IJIOCKOCTEH, yron MEXIy NpSIMBIMH, YroJI MEXIy MpSAMOH U
TJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSMHU, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSTHUE MEXKIY MNPSAMBIMH, PACCTOSIHHE MEXAY
TUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh TMIPU  pEIIeHWH 3ajad
W3y4YeHHbIE (aKThl U TEOPEMBI IJIAHUMETPHH; YMEHHE OIICHUBATH
pasMepbl 00bEKTOB OKPY’KAIOIIEro MUPA;

I1P610. YMeHue oneprupoBarh MOHATHSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTOTpPaHHMKA, KyO, Tapaienenumnen, Npu3Ma, HTHpaMUAa,
¢urypa u MoBepxXHOCTh BpalleHUs, LWIMHAP, KOHYC, map, cdepa,
cedeHuss (QUIypsl BpalIeHHs, IUIOCKOCTb, Kacaromasicsi cgepsl,
HWIMHIPA, KOHYyCa, IJIOH[alb TMOBEPXHOCTH NMHUPAMHIBI, TPU3MBL,
KOHYcCa, IIWINH/PA, IUIomaab chepsl, 00beM KyOa, MpSIMOYyTroJIbEHOTO
napajulelenunesa, TMpaMuIbl, IPU3MbI, IWIMHAPA, KOHYCa, 1I1apa;
yMeHHE H300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAIIEHUS, UX
CEYeHHS OT pPYKH, C TOMOIIBI0 UYEPTEeXKHBIX WHCTPYMEHTOB U
UIEKTPOHHBIX CPEJCTB; YMEHHE pacloO3HAaBaThb CUMMETPHUIO B

MIPOCTPAHCTBE; yMEHHE pacrno3HaBaTh MIpaBUJIBHBIE
MHOT'OI'PaHHUKY;
IIP611 VYmenue omnepupoBaTh TMOHATHUSIMH: JBHKCHHE B

IMPOCTPAHCTBC, HO,Z[O6HBIG (1)I/IprBI B IIPOCTPAHCTBEC,; NUCIIOJIL30BATh




OTHOIIICHHE TUIOMIA/Iel TIOBEPXHOCTEN M 00bEMOB MTOJTOOHBIX GUTYD
MIPU PEILICHUU 3a]1aY;

[IP612. YMeHHE BBIYHCIATH TEOMETPHUUICCKUE BEITHUYMHBI (ITMHA,
yroi, IUiomanb, OOBeM, TUIOMAAb IOBEPXHOCTH), HCIOIB3YA
W3YyYCHHBIC (DOPMYIIBI U METOJIBI;

[1P613. VYmeHue omepupoBaTh TOHATUSMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIWHATHI
BEKTOpA, CKAIIPHOE POU3BEACHHE, YTOJ MEXKIY BEKTOPAMHU, CYyMMa
BEKTOPOB, MPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C TTIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPIMHATHI CEPEIHBI OTPEe3Ka, PacCTOSIHHE
MEXIy IByMs TOUKaMH;

[1P614. YMmeHue BbIOMpaTh MOIAXOASIIUN W3yUEHHBIH METOJ JJIs
pelIeHus 3aa9u, paclio3HaBaTh MaTeMaTHIECKHE (DaKThI

W MaTeMaTHYeCKHe MOJAETH B TPUPOAHBIX U OOIMIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE, YMEHHME TPUBOAUTH  MPUMEPHI
MAaTeMaTUYECKUX OTKPBITHH poccuiickoi u MHPOBOW
MaTeMaTUYECKON HAyKU

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpeICTBa IMOUCKA, aHAIN3a U
MHTEpIpeTaui HHPOPMAITUH, 1
MHGOPMALMOHHBIE TEXHOJIOTHH IS
BEITIOJTHEHHS 33124
podecCHoHaIbHOMN JIeSITEeIbHOCTH

JIM4HOCTHEIC pPE3YIbTAThl JOJDKHBI OTpaXaTb B  YacCTH:
IEHHOCTU HAYYHOT'O ITIO3HAHUA:
-C(I)OpMI/IpOBaHHOCTB MHPOBO33pPCHU, COOTBCTCTBYHOLICTO

COBPEMEHHOMY YPOBHIO pPa3BHTHS HAayKH M OOIECTBEHHON
MPaKTUKN, OCHOBAaHHOTO

Ha JUajore KyJIbTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO
MecTa B HOJIMKYJIbTYPHOM MHPE;

MertanpeMeTHbIE pe3yIbTaThl JIOJDKHBI OTPAXKATh:

OBnajicHue yHUBEPCAITLHBIMH Y4eOHBIMU TO3HABATEIIHLHBIMU
JEUCTBUSAMU:

B) paboTta ¢ nHpOpPMAITUEH:

- BJIaJICTh HABBIKAMH MOTYYCHUS UHPOPMAIMH U3 UCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYILECTBISTh TONCK, aHAIU3,
CHCTEMATH3aNI0 U HHTEPIPETALUI0 HHPOPMALUHN PA3THUHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- co3gaBaTh TEKCThl B Pa3IMYHBIX (opMmarax € y4eToM
HazHaueHWs WHGOpMAUKU U LENeBONH ayJuTOpUH, BBHIOHpAs
ONTHMAJIBHYIO (hOPMY MPEACTABICHUS

Y BU3YaJIM3aIIH;

- OLICHUBATHb JOCTOBEPHOCTb, JETUTHUMHOCTh HH(OpMALINH, €€
COOTBETCTBHE NPABOBBIM U MOPATBHO-3THYECKUM HOPMaM;

[1PG1. Bianenue MeToaMu JOKa3aTeIbCTB, AITOPUTMAMH PEIICHUS
3aj1a4; yMeHne (hOpMyITUPOBAThH OMPEIEIeHNUs, aKCHOMBI

U TEOpeMbl, TMPHUMEHATh WX, MPOBOJUTH JIOKa3aTEeNbHbIE
paccyKIeHus B XOJI€ PelLIeHus 3a/1a4;
[1P62. VYmenue onepupoBaTh MOHATHSAMHU: CTENEHb YHCIA,

Jorapu@m 4nciIa; yMEHHE BBIOIHITH BBIYUCICHNE 3HAYCHNUI

U MpeoOpa30BaHMs BHIPLKEHHH CO CTETNCHSMH W JiorapumMamu,
npeoOpa3oBaHus APOOHO-PALIOHATBHBIX BHIPAKEHUIL;

[1P63. VYmeHue omepupoBaTb MOHATHSMH: paldOHAIbHBIE,
WppalnoHaIbHbIe, TOKa3aTeNbHbIe, CTEIIEHHBIE, Torapu(hMUIECcKHe,
TPUTOHOMETPUYECKHE YPaBHEHUS H HEPABEHCTBA, X CHCTEMBI,
[1P64. YMmenue onepupoBath MOHATUSAME: (QYHKIHS, HENpPEPbIBHAS
(byHKIUS, IPOU3BOIHAS, IEPBOOOpa3Hasi, ONpe/Ie]ICHHBIN HHTETPaT;
YMEHHE HaXOIWUTh IPOM3BOAHBIE JJIEMEHTApHBIX  (QYHKIHH,
WCIOJIB3Yys CIPABOYHBIE MaTEpHaibl; HUCCIEN0BaTh B MPOCTEHIINX
ciydasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAHMOOIbLIHE

W HaWMEHBbIIME 3HA4eHWs (QYHKIHWHA, CTPOUTh rpaduKu
MHOTOWICHOB C HCIIOJIb30BAHUEM allapara MaTeMaTH4ecKOro
aHaJIN3a; MPUMEHATh IPOU3BOIHYIO P PEIICHNH 3a7a4

Ha JIBUKEHUE; pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE 3aJa4u

Ha HauOOJbIIME M HAaUMEHBIINE 3HAYEHMs], HA HaXOXIEHHUE IyTH,
CKOPOCTH U YCKOPEHHS;




- UCTIOJIb30BaTh cpencTsa WHQOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B PEIICHUHA KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OpPraHM3alMOHHBIX  3a7ad  C
cobJroIeHneM TpeOOBaHMIA APTOHOMHUKH, TEXHUKH
0€30MMaCHOCTH, TUTHUCHBI, PECypCOCOCPEKCHHS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHOMN 0€301acHOCTH

[1P65. YMmenue oneprupoBaTh HOHATHSAME: palliOHaIbHAS (PYHKITHS,
MoKa3aTeNbHast (DYHKIUS, CTENeHHAsT PYHKIUS, JIorapupMUIecKast
(GYHKIWSI, TpUTOHOMETpHUecKne (YHKIUH, oOpaTHbIE (QYHKIWU;
YMEHHE CTPOWTH TpaduKN H3yYeHHBIX (YHKIHH, HCIIONB30BaTh
rpadyKu MpH U3YYECHUU MPOIIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUN
3a]1a4 U3 JPYruxX y9eOHBIX IIPEIMETOB U 3aj1a4 U3 pealbHOM KU3HU;
BEIpaXaTh (POpMyIIaMu 3aBUCUMOCTH MEXKIY BETHIYUHAMU;

[1PG6. YMeHue pemiath TEKCTOBBIC 337aud Pa3HBIX TUIOB (B TOM
Yyclie Ha MPOLEHTHI, JOJM M 4YacTH, Ha JBXKCHHE, paboTy,
CTOMMOCTh TOBAapOB W YCIyr, HAaJOTH, 3afadd w3 objactu
yOpaBleHus] JHYHBIMA M CEMEHHBIMU (DHMHAHCAMH); COCTAaBIATH
BBIPKCHHMSI, YPABHEHUS, HEPABCHCTBA U MX CUCTEMBI 110 YCIIOBHUIO

3aa4M, MCCIEAOBaTh TIOIYYEHHOE pEIIEHHE U OLCHHBATH
MPaBIONOJ00HOCTD PE3YJILTATOB,;
[1P67. YMeHue OIIEpUPOBATH MIOHATHUAMU: cpenHee

apudMeTHYeCKOe, MeJaHa, HanOoJblliee U HAaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHHE YHCIOBOIO HabOpa;

yMEHHE W3BIICKATh, HMHTEPIPETHPOBATH uH(pOpMaLHIO,
Npe/CTaBICHHYI0O B TaONWIax, Ha JaudarpaMmax, rpadukax,
OTPaXKalOIIyI0 CBOMCTBA peabHBIX MPOLECCOB M  SIBICHHH;

NPEACTaBIATh WHPOPMALMIO C MOMOLIbIO TaONWI W AMarpamm;
WCCIIEIOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIIE

C MPUMEHEHHEM Irpa)uIeCKUX METOJIOB U JIEKTPOHHBIX CPEJICTB;
[1P68. YMeHune onepupoBaTh MOHATUAME: CITy4aiHbBIH OIBIT

U cIy4aifHOe COOBITHE, BEPOSTHOCTD CIIyYaifHOTO COOBITHS;, YMEHUE
BBIUUCIISITH  BEPOSITHOCTH C  HCIONB30BaHHEM rpaduyeckux
METOAOB; TNPUMEHATb (OPMYJIBI CIOXKEHHS M  YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKTHl ¥ (OPMYIIbI IPU PEILICHUN
3aj1a4; OICHUBATh BEPOSITHOCTH PEATHHBIX COOBITHIA; 3HAKOMCTBO
CO CIlyyallHBIMH BEIMYMHAMH; yMEHHE MPHUBOIAUTH IPUMEPEI
MPOSIBIICHHSI 3aKOHA OOJIBIINX YHCET B PUPOIHBIX

1 OOIIECTBEHHBIX SIBICHUSX;

[IP6Y9. VYmeHue omnepupoBaTh TMOHITUSMH: TOYKa, MpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN YIroJl, CKpELIUBarOIINecs
MpsIMBIE, MapaJUIETFHOCTD M MEPIEHINKYIIPHOCTD MPSMBIX

1 INIOCKOCTEN, YTroJI MEXAY IPSIMBIMM, YTOJI MEKIY MPAMOI

1 TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMHU, PACCTOSHUE MEXAY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IIPH PEIICHUH 3a7ad
W3y4YeHHBIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATDH
pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;




I1P610. YMeHHne OomnepupoBaTh MOHITHSIMH: MHOTOTPAaHHUK,
CeueHHe MHOTOTpaHHHWKa, KyO, Mapajulelienunes, Npu3Ma,
nupaMuna, GUTrypa W IMOBEPXHOCTb BpAIICHUS, IWIHHID, KOHYC,
map, cdepa, cedeHns QUrypsl BpalleHns, MII0CKOCTh, KACAIOIIAsICs
cdepsl, UWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTU MUPAMUJIBL,
NpU3MBL, KOHYyCa, UWIMHIApaA, IUlomanb cdepsl, o0beM KyoOa,
MPsIMOYTONIFHOTO  TMapajuleieluIiesia,  MUPaMUAABI,  MPU3MBL,
UUIMHIPA, KOHYCa, [Iapa; yMEHHUE H300pakaTh MHOTOIPaHHUKU

Y TIOBEPXHOCTH BpAIIEHMS, MX CEUEHHS OT PYyKH, C IOMOUIbIO
YEPTEXKHBIX HWHCTPYMEHTOB M JIIEKTPOHHBIX CPEICTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B IMTPOCTPAHCTBE; YMEHHE PaCIO3HABATh
MpaBUIIbHBIE MHOTOTPaHHUKH;

[1P611 YmeHue onepupoBath MOHITHAMU: ABHKEHUE

B IIPOCTPAHCTBE, MMO00HEIE (UTYPHI B IPOCTPAHCTBE; HCIIOIE30BATh
OTHOIIICHHUE TUIONIAIeH TOBEPXHOCTEH U 00bEMOB MOTOOHBIX (QUTYD
MIpU pelIeHUH 3a/1a4;

[1P6G12. YMeHHMe BBIYHCIATh T€OMETPUYECKHE BEIUYMHBI (IIMHA,
yroi, IUiomanb, OOBeM, IUIOMAAh TOBEPXHOCTH), HCIIONB3YS
U3y4YeHHbIE (POPMYIIBI H METOJIBI;

[1P613. VYmenue onepupoBaThb MNOHATHSIMHU: TPSIMOYTOJbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHNE, YTOJl MEXKTYy BEKTOpPAaMH, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTDH C TIOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPIUHATHI CEpENHBI OTPE3Ka, PacCTOSIHHE
MEX]y ABYMsSI TOUKAMH;

[1P614. YMeHue BBIOMPATh MOAXOISAIINN U3YUSHHBIH METO,T

JUTSL pEIIeHUs 3a/1a49H, Paclio3HaBaTh MAaTEMaTHIECKHUE (DaKThI

W MaTeMaTHYeCKHEe MOZETH B MPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HWCKYCCTBE, yMEHHE TPHUBOJAHUTH IPHUMEPHI
MaTEMaTHYECKUX  OTKPBITUH  POCCHUHCKOU U MHpPOBOMU
MaTeMaTHYECKOH HayKH

OK 03. [InanupoBath

1 PeaIn30BbIBATh COOCTBEHHOE
podeccuoHanbHOE

M THYHOCTHOE Pa3BHUTHE,
IIPECATTPUHUMATECIILCKYIO J€ATCIIbHOCTD
B IpoeccronanpHOM chepe,
MCTIOTb30BaTh 3HAHUS

[0 IPaBOBOM U (UHAHCOBOM
FPaMOTHOCTH B Pa3IHYHBIX
PKI3HCHHBIX CHTYAIIUAX

JInyHOCTHBIE pe3yabTaThl JOJKHBI OTPAXKaTh

B HaCTHU: HyXOBHO'HpaBCTBeHHOTO BOCIIUTAHUSA:

- C(l)OpMI/IpOBaHHOCTB HPABCTBCHHOI'0 CO3HAHUA, 3THYCCKOT'O
IIOBCACHMUAA,

- CHOCO6HOCTB OLCHUBATH CI/ITya]_II/IIO n HpI/IHI/IMaTI) OCO3HAHHBIC
perieHus, OpUEHTHUPYSCHh Ha MOPaTbHO-HPaBCTBEHHBIE HOPMEI U
LICHHOCTH,

- OCO3HAaHUEC JIMYHOI'O0 BKJIaZa B IIOCTPOCHUE YCTOIZHHBOFO
Oynymiero;

- OTBETCTBCHHOC OTHOHICHHEC K CBOUM POAUTCIISAM

[1P61. Bnagenue MeTo1aMu JIOKa3aTelbCTB, AITOPUTMAMHU PEIICHUS
3ama4; yMeHHe (OpMYJTUPOBATH  ONPEACICHHS, AaKCHOMBI
U TEOpeMbl, NPUMEHITb HX, MPOBOJUTH JOKa3aTeibHbIC
paccyKJIeHUs B XOJI¢ PEILICHUs 3a/1a4;

[1P64. YMenue onepupoBaTh MOHATHAMU: QYHKIHS, HEMPEPHIBHAS
(hyHKIHS, TIPOU3BOIHAS, TIEPBOOOpA3HAs, OTIPEICIICHHBIN HHTETPAT;
yMEHHE HaXOAUTh IPOU3BOMHBIC DJIEMCHTAPHBIX  (DYHKITHHA,
WCIIONIB3YsI CIIPABOYHBIC MAaTEPHAJIbI, HCCIEAOBATh B MIPOCTEUIITIX
ciaydyasx (YHKIUM Ha MOHOTOHHOCTb, HAaXOIUTh HaMOOJIbIIKE




1 (WI¥) APYTHUM WIIEHAM CEMbH, CO3JaHHI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEMHOM KU3HU B
COOTBETCTBHH C TPAAULIMAMHU HapooB Poccum;
MeranpeaMeTHbIe pe3yabTaThl TOIKHBI OTPAXKATh:

OBnajieHue YHUBEPCAIbHBIMH PETYJISTUBHBIMH JCHCTBUSMU:

a) cCaMOOpTaHu3aIlus:

- CaMOCTOSITETTFHO OCYIIECTBIISTH
JIESTSIILHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTh
1 GOpMYyITUPOBAaTh COOCTBEHHBIE 3aaul

B 00pa30BaTENbHOMN NEATENFHOCTH M KU3HEHHBIX CUTYAIWSIX;
CaMOCTOSITETFHO COCTaBJTh IUIAH PEHICHHUS MPOOJIEMBI C
YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH
Y TIPEATIOYTeHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh MPUEMBI PEQUICKCHH JUIS OICHKH CHTYallVH,
BBIOOPA BEPHOT'O PELICHUS;

- yMeTb OIICHWBaTh PHCKH W CBOEBPEMEHHO IPHUHUMATH
PENIeHNs TI0 UX CHIKEHUIO;

TMO3HAaBaTCJIbHYIO

B) SMOITMOHAIBEHBIN WHTEIIIICKT, Mpeoaraouun
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBAllMM, BKJIIOYAIONIEH CTpEeMJICHHE K

JOCTMXKCHHUIO IICJIN U ycnexy, OIITUMU3M, WHHUIIMATUBHOCTB,
yMeHI/Ie ﬂeﬁCTBOBaTL, UCXoas

U3 CBOMX BO3MOXKHOCTEH;

- JMIIATHHM,  BKJIIOYAIONIEH  CIIOCOOHOCTH
SMOLHUOHAIIBHOE COCTOSHUE JPYTUX, YUUTHIBATH
€ro MNpH OCYHIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTh K
COYYBCTBHIO U COTICPSIKUBAHUIO;

- COIIMAJIBHBIX HaBBIKOB, BKJIFOYAKOIIUX CHOC06HOCTB
BBICTPaWBaTh OTHOIICHHUS C JPYTUMH JIFOJbMHU, 3a00THTHCS,
MPOSIBJIATH MHTEPEC U pa3peniath KOHQIUKTHI

IIOHUMAThb

W HauMeEHbIIME 3HaueHWs (QyHKOMH; CTPOUTH  Tpaduku
MHOTOWJICHOB C HCIOJNB30BAHUEM ammapara MaTeMaTH4ecKOro
aHanM3a; TMPUMEHATh TPOW3BOJHYI0O TIPH pEUIeHHH 3ajad
Ha JBWKEHHE; pemaTh NPaKTUKO-OPHEHTHUPOBAHHBIE 3aadd
Ha HamOOJNbBIMEe M HAMMEHBIIVE 3HAYCHUS, HA HaXOXICHHUE ITyTH,
CKOPOCTH U YyCKOPEHHS,

[1P65. YMmenwne onepupoBaTh MOHATHIMHA: pallHOHAIbHAS (QYHKIIHA,
MoKa3aTenbHas (GyHKIMS, cTeneHHas (GpyHKIus, orapudmmaeckas
(YHKIWSI, TpUTOHOMETpHUYecKne (YHKIUH, oOpaTHbIE (QYHKIWU;
YMEHHE CTPOWUTH TpaduKH W3yYeHHBIX (YHKIUI, HCIOIH30BATH
rpaduKy Mpu U3y9EHUH TPOIIECCOB U 3aBUCUMOCTEH, IPU PEIICHIH
3a[a4 U3 JPyruX y9eOHBIX IPEIMETOB U 33a49 U3 peartbHOM KU3HU;
BEIpaXaTh (pOpMyIIaMu 3aBUCUMOCTH MEXKIY BETHYNHAMU,

[1P66. YMeHune pemaTs TEKCTOBBIE 3a/1a4ll Pa3HBIX THIIOB (B TOM
YUCIIe Ha TMPOLEHTHL, JONA W 4YacTH, Ha JBIDKEHHE, padoTy,
CTOMMOCTh TOBAapOB W YCIyr, HAaJOTH, 3afadd w3 objactu
yHOpaBleHus] JHYHBIMA M CEMEHHBIMU (DHMHAHCAMM); COCTaBIATH
BEIPXCHHSI, ypAaBHEHUS, HEPABEHCTBA U MX CUCTEMEI 110 YCIOBHUIO

3aJjayd, MCCIEN0BaTh IOJYYEHHOE pEIIEHHE U OLICHUBATh
NPaBIONOJ00HOCTh PE3YJILTATOB;
I1P67. Ymenue OIIEpUPOBATh MOHATUSAMU: cpenHee

apupMeTHIecKoe, MeJaHa, HauOoJbllee U HaNMEHbILee 3HAUCHUS,
pa3Max, JUCHepcHusi, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa;
UHPOpMAITHIO,
rpadukax,
OTPaXKalOIy}0 CBOMCTBA pEabHBIX MPOLECCOB M  SIBICHHUH;

yMEHUue H3BIIECKATh, HHTEPIPETUPOBATh

NpeJCTaBIeHHYI0O B Ta0lWIax, Ha JJaHarpaMmax,
NPEICTaBIsITh WHPOPMALMIO C TOMOIIBIO TAONUIl W JHArpamMM;
WCCIIEIOBATh CTATUCTHYECKUE JJAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaUUeCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. Ymenume omepupoBaTh MOHATHUSMH: CIyYalHBIA OMBIT U
ciydaiiHoe cOOBITHE, BEPOSTHOCTh CIY4YallHOTO COOBITHSI, yMEHHE
rpadu4ecKux

BBIYHUCJIATH BEPOATHOCTH C

(bopMyIIBI
BEPOSITHOCTEH, KOMOMHATOPHBIE (aKThl U (OPMYIIBI IPU PEILICHUH
3a/1a4; OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHIl; 3HAKOMCTBO
CO CIIy4yallHbIMH BEIMYMHAMH; YMEHHE IPUBOAUTH IPUMEPHI
HPOSIBIICHUST  3aKOHAa  OOJNBIIMX  YHCed B NPUPOIHBIX
¥ OOIECTBEHHBIX SIBICHUSX;

HCITIOJIB30BAHUEM

METOJ0B;, TPUMEHATH CIIOKCHHUA W YMHOXCHUA




[1PG14. Ymenne BBIOMpATh MOAXOIAIIANA HW3YYCHHBIA METOH IS
pelieHus  3a]add, paclo3HaBaThb  MaTeMaTHYeCKHe  (aKThl
U MaTeMaTHYECKHE MOJENH B IPUPONHBIX M OOIIECTBEHHBIX
ABIICHUSIX, B  MCKYCCTBE;, YMEHHE TPUBOJUTH  IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH poccuiickoin u MHPOBOMU
MAaTEeMaTUYECKON HAYKU

OK 04. DddexTrBHO
B3alIMO/I€1ICTBOBATh

1 paboTaTh B KOJUIEKTHBE
1 KOMaHC

JInuHOCTHBIE pe3yabTaThl JTOJKHBI OTpaxkaTh
B YaCTH: LIEHHOCTH HAYYHOTO MMO3HAHMs: OCO3HAHUE LIEHHOCTHU
HAay9HOM  JEeATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISTDH
MIPOEKTHYIO u HCCIIEZIOBATENBCKYIO JIesITeIbHOCTD
WHAUBHUYaJIBHO U B TPYIIE

MertamnpenMeTHbie pe3yabTaThl JOJIKHBI OTPaXKaTh:

Osnagenue YHHMBEpCaIbHBIMU KOMMYHHKAaTUBHBIMH
JNICUCTBUSIMHU:

0) coBMeCTHAs IeATEIHHOCTD:

- MOHMMAaThb M MCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHON H
WHIWBUAYaTBEHON paboThl,

- MIPUHAMATh HeH COBMECTHOM JeSTeNTbHOCTH,
OpPTraHU30BbIBATh M KOOPAWHHUPOBATH JEHCTBUS 1O ee
JOCTHIKEHHUIO: COCTABIIATH IJIaH NEUCTBUM, pacIpelesaTh POIU
C y4YeTOM MHEHUH YYaCTHHKOB OOCYXJIaThb pPE3yIbTaThl
COBMECTHOM padOTHI;

OBnazieHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMH JEMCTBUSAMU:

T) IpuHsTHE ce0sl U APYTHX JHO/ICH:

- IPUHUMATh MOTHBBI M apI'yYMEHTBI APYTUX JIFOAEH PU aHATTN3E
Pe3yIbTAaTOB ACATEIBHOCTH;

- TpuU3HaBaTh CBOE IIPaBO
Ha OIIHNOKH,

- pa3BUBATh CHOCOOHOCTH IMOHMMATh MHUP C MO3HULMUH JIPYTrOro
YeJoBeKa

W TpaBo Jpyrux Jiroaeu

I1P67. YMeHue OIIEPUPOBATH MIOHATHUAMU: cpenHee
apugMeTHyecKoe, MeIuaHa, HauOoblee U HaMEeHbIIIee 3HaUeHMU,
pa3Max, JUCHepcHusi, CTaHIapTHOE OTKJIIOHEHHE YHCIOBOrO Habopa;
UHPOpMALIHIO,
rpaduxkax,
OTPaXKAIOIYI0 CBOWCTBA pEalbHBIX IIPOLECCOB U  SIBICHUM;

yMEHUue U3BJICKATh, HUHTEPIPETUPOBATh

NpeACTaBlIeHHYI0O B Ta0OlWIax, Ha JHarpaMmax,
NPEACTaBIATh WHPOPMALUIO C TOMOLIBIO TAaONWI[ U JAHArPaMM;
HCCIIEIOBATh CTATUCTUYECKHE TaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUueCcCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. Ymenue omnepupoBaTh MOHSATHAMHU: CIYYalHBIA OMBIT H
ciydaiiHoe COOBITHE, BEPOSTHOCTh CIY4ailHOTO COOBITHSI, YMEHHE
rpadu4ecKux

BBIYUCJIATH BEPOATHOCTDH C

(bopMyEl
BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThl ¥ (GOPMYIBI IPU PEIICHUH

HUCITIOJIB30BAHUEM

MCTOJ0B;, TNPUMCHATH CIIOKCHHUA W YMHOXCHUA

3a/1a4; OIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHIT; 3HAKOMCTBO CO
CIy4ailHBIMU
MIPOSIBIICHHSI
M OOIIECTBEHHBIX SIBIIEHUSIX;

[1P614. YMmeHue BbIOMpaTh MOIAXOMASIIUN W3yUEHHBIH METOJ JJIs
pelleHrss  3aJa4yd, paclo3HaBaThb MaTeMaTH4YecKue  (haKThl
W MaTeMaTHYeCKHe MOJETH B TPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE; YMEHHME MNPUBOAUTH HPUMEPHI

MAaTeMaTUYECKUX OTKPBITHA poccuiickoit 51 MHPOBOM
MaTEMaTHYECKOH HAYKH

BCIINYMHaAMU, YMCHHUE IIPUBOINTDH
3aKOHa OOJBIIMX YHUCCJI B

MIPUMEpHI
MIPUPOIHBIX

OK 05. OcymiecTBIsITh yCTHYIO U
[MMCEMEHHYI0 KOMMYHHUKALUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu

C Y4€TOM OCOOCHHOCTEH COLUAIEHOTO
11 KyJIBTypHOTO KOHTEKCTA

JIM4HOCTHEIE pe3yIbTaTHI

B YaCTH: 3CTETHYECKOT0 BOCIIUTAHUS:
- ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs ICTETUKY ObITa,
HAy9HOTO M TEXHWYCCKOTO TBOPYECTBA, CIOpPTa, Tpyda H
OOIIECTBEHHBIX OTHOILICHMIA;

- CIIOCOOHOCTh BOCIPHHHUMATH PAa3JIMYHBIC BHJBI HCKYCCTBA,
TPAIUITIN ¥ TBOPYECTBO CBOETO M IPYTHX HAPOJIOB, OMIYIIAThH
SMOITMOHATILHOE BO3ACHCTBIE HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl TOJKHBI OTPAXKATh:

JOJIXKHBI OTpaXxaTb

[1P61. Bianenue meToiaMu JOKa3aTebCTB, AITOPUTMAMU PEIICHUS
3amad; yMmeHue (OpMyTHMpOBaThH OMNpEACNICHUs, AaKCHOMBI U
TEOPEMbI, IPUMEHSATh UX, POBOAUTH JOKa3aTEeIbHbIC PACCYKICHHS
B XOJI€ peIIeHUs 3a7a4;

[1P68. YMmeHue omeprupoBaTh MOHATHSIMU: CIyYalHBI OMBIT U
ciydaiiHOe COOBITHE, BEPOSTHOCTh CIIYJaifHOTO COOBITHS; YMCHHUE
BEIUUCISITH  BEPOSITHOCTh € HCIOJB30BaHHEM  TIpadUyecKux
METOJIOB; TPUMEHATh (OPMYJBI CIOXKEHUS W  YMHOXCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (HaKThl U (hOPMYJIBI IIPU PEIICHUU
3a/1a4; OIICHWBATh BEPOSITHOCTH PEATBLHBIX COOBITHH; 3HAKOMCTBO




Osnanenue YHHMBEpCaIbHBIMU KOMMYHHKATUBHBIMH
JEUCTBUSAMM:

a) oOmieHwne: - OCYIIECTBIISTH KOMMYHHKAIAH
BO BCex cdepax KU3HU;

- pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOLICHUS, TOHUMATh
3HAYEeHUE COLMAIBHBIX 3HAKOB, PAaclO3HABATh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYalluil U CMATYaTh KOH(IUKTHI;

- Pa3BEepHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3pEHHS C
HCTIONBb30BaHUEM SI3BIKOBBIX CPEICTB

CO CIy4alHBIMH BEJIMYMHAMH, YMECHHE IPUBOJUTH IPUMEPHI
OpOSIBIICHUST ~ 3aKOHA  OONBIIMX  YHCEN B NPHUPOTHBIX
1 OOILECTBEHHBIX SIBICHUIX;

IIP69. VYwmenme omepupoBaTh MOHATHAMHU: TOUYKA, MpsSMas,
TUIOCKOCTD, MPOCTPAHCTBO, ABYTPAHHBIA YTOJl, CKPEIIUBAIOIIUECS
npsMble, MapajuieIbHOCTh W MEPHEeHAMKYISIPHOCTD  IPSAMBIX
U IUIOCKOCTEH, Yrojll MEXIy NPSAMBIMH, YIOJI MEXAYy HpAMOH
U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOYKH
JI0 TIJIOCKOCTH, PacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaTh IMPU PELICHUH 3aj1ad
U3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMCHHE OLICHUBATDH
pasMepbl 00bEKTOB OKPYIKAIOIIEro MUPA;

[1P610. YMeHue omnepupoBaTh MNOHITHSIMHU: MHOTOTPAaHHUK,
CeUueHHE MHOIOrpaHHHMKa, Ky0, MapajuleNenunesn, mpusMa,
nupamuia, QUrypa W MOBEPXHOCTh BPALICHUS, IHIHHAD, KOHYC,
map, cepa, cedeHus QUrypsl BpalieHus, III0CKOCTh, KacaroIascs
cdeppl, UWIMHApPA, KOHYyCa, IUIOIIAAb IOBEPXHOCTH NUPAMHUIBL,
MpU3MBI, KOHyCa, IMWIMHApA, IUIOMans cdepbl, 00beM Kyoa,
NpSIMOYTOJILHOTO  Mapajiefienuiieia, MUPAMUIbl,  [PU3MBL,
HWIMHIpA, KOHYyca, IIapa; YMEHHE H300pakaTh MHOTOI'PaHHHUKH
W TIOBEPXHOCTH BPAIICHUs, MX CEUCHHS OT PYKH, C IIOMOILIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB M DIEKTPOHHBIX CPEICTB;, yMEHHE
pacrno3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMEHHE pacliO3HABATh
NPaBUIbHBIE MHOTOTPAHHUKH;

I1Po611 YMeHue  onepupoBaTb  INOHATHSMHU:  JBUKECHHUE
B [IPOCTPAHCTBE, MOI00HBIC (PUTYPHI B IPOCTPAHCTBE; UCTIOIB30BaTh
OTHOIIICHHNE IJIOMIAIeH TOBEPXHOCTEH U 00bEMOB OAOOHBIX (hUTYD
NIPY peLICHUH 337ay;

[MP612. YMeHue BBIYHMCIATH TE€OMETPHUYCCKHE BEIWYHMHBI (JITHHA,
yroj, miouags, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIIONb3YS
U3y4YeHHbIE (POPMYIIBI U METOJIBI;

[1P613. VYmMenuwe onepupoBaTh MOHSATHSIMHU: TPSIMOYTOJbHAS
cUcTeMa KOOPJAWHAT, KOOPJWHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaJSIpHOE IPOU3BEICHHE, YTOJI MEKAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YMCIIO; HAXOAUTDH C TIOMOIIIBIO
W3yUYeHHBIX (OPMYJT KOOPAMHATHI CepelIMHBI OTPe3Ka, PacCTOsSHUE
MEXIY ABYMsI TOUKAMH;

[1P614. Ymenue BbIOMpaTh NOAXOISAIIMNA W3YyYEHHBIH METO[
JUI peIICHMS 33/1aud, paclo3HaBaTh MaTeMaTHYecKue (hakThl
U MaTeMaTHYECKHE MOJENH B NPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, yMEHHE TPHUBOAMWTH  IPHMEPEI




MaTeMaTHYCCKUX OTKpLITI/Iﬁ
MaTeMaTHUYECKOM HAaYyKHN

poccuiickoin u MUPOBOH

OK 06. ITposiBISITh Tpask1aHCKO-
[IaTPUOTUYECKYIO MO3ULIUIO,
IEMOHCTPUPOBATh OCO3HAHHOE
[TOBEICHUE

Ha OCHOBE POCCUICKHUX JIyXOBHO-
HPaBCTBEHHBIX LICHHOCTEH, B TOM
urcie

C Y4ETOM TapMOHU3AITII
MEKHAITHOHATBHBIX

1 MEXPETUTHO3HBIX OTHOIICHUH,
[MPUMEHSTH CTAaHAAPTHI
AHTUKOPPYILUOHHOTO MTOBEACHUS

JInuHOCTHBIE pe3yabTaThl AOHKHBI OTPAXKATh B YACTHU:

- TPaXXJaHCKOTO BOCIHUTAHUA: TNPUHATHE TPAJAULHOHHBIX
HAI[MOHAIBHBIX, OOIIEYETIOBEYECKNX TyMAHUCTUYECKHX U
JE€MOKPaTU4YECKUX LIEHHOCTEH;

-IaTPUOTUYECKOTO BOCIIUTAHUS:

LICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM,
HCTOPUYECKOMY K NPHUPOJHOMY HACICAMIO, IaMATHUKAM,
TpaauuusM HapojoB Poccun, goctmxenusam Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

MeranpeaMeTHbIe Pe3ynbTaThl JOJKHBI OTpakaTh: OBlascHUE

YHHUBEPCAIBHBIMHU PETYIATUBHBIMA JNEHCTBUSMH: B)
SMOLIMOHATBHBIN WHTEIICKT, IpeanoIararonui
c(OpPMHUPOBAHHOCTB:

--CaMOCO3HaHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TIOHUMATh CBOE
SMOIMOHAIFHOE COCTOSIHUE, BHJCTh HANPABICHUS Pa3BUTHS
COOCTBEHHOH 3MOIMOHANBHOW CcQephl, OBITh YBEPEHHHIM B
ceOe;

- CaMOpETYJIUPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE
MPUHUMATH OTBETCTBEHHOCTH 33 CBOE MTOBEJICHHE, CIOCOOHOCTD
a/1anITUPOBATHCS K SMOLMOHAIEHBIM HU3MEHEHUSIM
U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEM MOTHMBAllM{, BKJIIOUAIOLIEH CTpEMJICHUE K
JOCTIDKEHHIO eI M yCIieXy, ONTHMH3M, WHUIHATHBHOCTH,
yMEHHE JeHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

- OMIATWHW, BKIIOYAMOMEH  CIOCOOHOCTH  IMOHHMATh
SMOIMOHAIIFHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €ro IpH
OCYIIECTBIICHUN KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBHUIO
U CONIEPEKUBAHMUIO;

- CONMAIBHBIX HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTH
BBICTPaWBaTh OTHOLICHUSI C JIPYTUMH JIIOAbMH, 3a00THUTHCH,
MPOSIBJIATH MHTEPEC U pa3periaT KOHQIUKTHI

[1P61. Bnagenne meToaamMu 10Ka3aTeIbCTB, AITOPUTMAMH PELICHUS
3ajay; yMeHHe (OpPMyNHpOBaTb  ONPEACIEHUS, AKCHOMBI
W TEOpeMbl, TNPUMEHATb UX, MNPOBOJUTH JIOKa3aTeJbHbIC
paccykIeHus B XOJIe PEeLICHUS 3a/1a4;

[1P64. YMmenne ornepupoBaTh MOHATHAMUA: (YHKIIHS, HEMPEPHIBHAS
(byHKLUS, IPOU3BOAHAS, IEPBOOOpa3Hasi, OIPeAEICHHBIN HHTErPal;
YMEHHE HaxOJWTh MPOM3BOAHBIC 3JEMEHTApPHBIX (YHKUUH,
HCIIOJIB3Yyd CIIPAaBOYHBLIC MaTCpUalibl; UCCIICAOBATH B HpOCTCf/'IIHHX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJIbIINE
W HaWMEHbIIME 3HAueHHWs (QYHKUMHA; CTPOUTH  TpaduKu
MHOTOWJICHOB C UCIOJNB30BAHUEM amiapara MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh [POU3BOJHYIO TIPH PpEIICHHHM 3a1ad
Ha [BIDKGHHE; pelaTh [PAaKTUKO-OPUEHTUPOBAHHBIC 337yl
Ha HaI/I6OJ'IbHII/Ie 1 HAUMCHBIINEC 3HAYCHUA, HA HAXOXKIACHHUEC ITYTH,
CKOPOCTH U YCKOPEHHSI;

[1P66. YMeHne pemiath TEKCTOBBIE 337add Pa3HBIX THUIIOB (B TOM
quclie Ha MPOLEHTHI, JOJU M 4YacTH, Ha JIBHKCHUE, PpadoTy,
CTOMMOCTh TOBapOB M YCIyI, HAJIOTH, 3ajJa4d W3 OO0JIACTH
yIOpaBJIeHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATH
BbIpa’XXCHUA, YPAaBHCHHA, HECPABCHCTBA U UX CUCTCMBI 110 YCIIOBUIO

3ajjaud, HCCIE0BaTh IIOJYYEHHOE pelIeHUe U OLIEHUBAThb
NPaBIONOJ00HOCTh PE3YJILTATOB;
I1P67. Ymenue OIIEpUPOBATH MOHATUAMU: cpenHee

apudMeTHYeCKOe, MeIaHa, HanOoJblliee U HAaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHUE YHCIOBOIO Ha0OPa;
yMEHHE W3BJIEKATbh, HWHTEPIPETUPOBATD MH(POPMALHIO,
Mpe/CTaBIeHHYI0 B TalOiWmax, Ha [auarpaMmax, Trpadukax,
OTPKAIONIYID CBOWCTBA pPEaJbHBIX IPOLECCOB W  SIBICHUIL;
NPEACTaBIsATh WHPOPMALMIO C MOMOILILIO TaONWI W AHarpamm;
WCCIIEIOBaTh ~ CTAaTHCTHYECKHE  JIaHHBIe, B  TOM  YHCIIE
¢ IpUMEHEHHEM rpauIecKuX METOIOB M DIICKTPOHHBIX CPEJICTB;

[1P68. VYmeHue omepupoBaTh MOHSATHAMH: CIIyYalHBIH OIBIT
U cIy4aiiHOe COOBITHE, BEPOSITHOCTD CIIyYaiHOTO COOBITHS; yMEHHE
BBIUUCIISITH  BEPOSITHOCTh C  WCIOJNB30BaHWEM rpaduyeckux
METOAOB; IMPUMEHATb (OPMYJBI CIOXKEHHS M  YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (HaKTHl ¥ (OPMYIbI IPU PEIICHUN
3ajjay; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YalHbIMHM BEJIMYMHAMH;, YMEHHE IPUBOJUTH HPUMEPHI




NPOSIBIEHUST  3aKOHAa  OOJIBIIMX
1 O0ILECTBEHHBIX SIBICHUSIX;

[IP614. VYwmenue BbIOMpaTh MOIXOMSAIINNA W3YYCHHBI METON
JUId pelieHHs 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE (aKThI
U MaTeMaTHYeCKHE MOJENH B NPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE, yMEHHE TNPHUBOAUTH IPHUMEPEHI
MaTeMaTUYECKUX OTKPBITUI poccuiickoin u MHPOBOH
MaTeMaTHYeCKOH HayKH

yhucel B TMPHPOIHBIX

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpYIKaroIei cpessl,
pecypcocOepesKeHHIO, TPUMEHSTh
3HAHMS

00 M3MEHEHHUH KJIMMaTa, TPUHIIUATIBI
OepeIKITUBOTO MPOU3BO/ICTBA,

b (heKTUBHO JIEHCTBOBATH

B UpE3BBIYANHBIX CUTYAIHIX

JImuHOCTHBIE pPE3YJabTAaThl JOJDKHBI OTpaXaTb B  YacCTH:
9KOJIOTMYECKOTO BOCTIUTAHUS:
- AKTUBHOE HENpUATUE JEUCTBUW, MNPUHOCSIIIUX Bpex

OKpY’Karollel cpene;

- YMCHUC NPOTHO3UPOBATH HC6HaI‘OHpI/I$ITHI>IC OKOJIOT'MYECKUEC
MOCNIEACTBUS TPEIPHHUMAEMBIX JIEHCTBHM, MPEIOTBPAIIATh
uX;

- pacmmpeHue

HaTpaBJICHHOCTH;
MeranpeaMeTHBIE pe3ylbTaThl JODKHEI OTpaXkaTh: OBiageHue
YHUBEPCATHHBIMU YY€OHBIMU TIO3HABATEIHHBIMU JIEHCTBUSIMI:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- pa3pabaThIBaTh IJIaH PEHIeHHs TPOOJIEMBI C YIETOM aHAIIN3a
AMEIOTITIXCS MaTepHaIbHBIX
U HEMATEPHAIIBHBIX PECYPCOB;

- OCYIIECTBIIATH IIeJICHANPABICHHBIN MMOUCK TIEPEHOCa CPEJICTB

OIIbITa JCATCIIBHOCTHU 9KOJIOTHYECKOM

u croco6oB JeHCTBUS
B PO(heCCHOHAIBHYIO CPEyY;
- YMETH IEPEHOCUTH 3HAHUA B IMO3HABATCIIbHYIO

U TIPaKTHYECKYIO O0JIaCTH JKU3HEACATENbHOCTH;

OgnazieHre yHUBEPCAJIbHBIMU PETyJIITUBHBIMU ACHCTBUAMHU:
0) CaMOKOHTPOJIb:

- J1aBaTh OLIGHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHBBHI B
JesSITeNbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISAM

[1P61. Bnagenne meToaamMu 10Ka3aTeIbCTB, AITOPUTMAMH PELICHUS
3ajgad; yMeHHe  (OpPMYNHpOBaTh  ONPEACICHUS, aKCHOMBI
U TEOpeMbl, TNPUMEHATh HX, MPOBOJUTH JOKa3aTeJbHbIC
paccyKIeHus B XOJIe PELIeHUs 3a/1a4;

[1P64. YMmenue onepupoBaTh MOHATUSAME: (QYHKIHUS, HEMPEPhIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hast, ONpeAeICHHbIN HHTErpall;
YMEHHE HaxXOOWTh IPOM3BOAHBIC 3JIEMEHTApPHbIX (YHKUUH,
WCIIOJIB3Ysl CIPABOYHBIE MaTepUajbl; HCCIeN0BaTh B MPOCTEHUIINX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJbLINE
W HauMEHbIIME 3HaueHHs (yHKUIMH; CTpOUTH TIpaduku
MHOTOYJIEHOB C HCIIOJIb30BAaHUEM ammapara MaTeMaTHYecKoro
aHanu3a; TMPUMEHATh IMPOMU3BOJHYIO TMIPH pPELICHUH 3ajad
Ha JIBIDKEHHE;, pemaTh [PaKTUKO-OPUEHTUPOBAHHBIC 3aJayd
Ha HauOONbIIVEe W HAMMEHbINE 3HAYCHUS, HA HAXOXKICHUE MYTH,
CKOPOCTH U YCKOPEHHS;

[1P65. YMenue oneprupoBaTh NOHATHAMU: paloOHaIbHAs QyHKUINS,
NoKaszarenbHasi QyHKIUs, cTereHHas (QyHKUus, JorapupMudeckas
¢GyHKIUS, TpUrOHOMeTpudeckne (YHKIWHU, oOpaTHble (yHKIHU;
YMEHHE CTPOUTH TpaQUKH HM3Y4YEHHBIX (QYHKIHHA, HCIOIb30BaTh
rpaduKy IpHU U3yYSHUH MPOLIECCOB M 3aBUCHMOCTEH, IPY PELICHUH
3a]a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3aj]ad U3 pealbHOM KHU3HU;
BBIpaXaTh (GopMyIaMu 3aBUCHMOCTH MEX]Ty BEIMIHHAMY;

[1P66. YMeHune pemiate TEKCTOBBIE 3a/a4M Pa3HBIX THUIIOB (B TOM
qypciie Ha MPOUEHTHl, JOMW ¥ 4YacTH, Ha [BW)XXEHHE, padoTy,
CTOMMOCTb TOBApOB M YCIYr, HAJOTH, 33/aud U3 00JacTH
yIOpaBlieHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATDH
BBIPaKCHMsI, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBUIO
3aJjauyd, HCCIEN0BAaTh IIOJYYEHHOE peIIeHWEe U  OLIEHUBATh
IIPaBIONOJ00HOCTb PE3YJIbTATOB;

[1P68. VYmeHue omepupoBaTh MOHSATHAMH: CIIyYalHBI OIBIT
U CIIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIy4allHOIO COOBITHS; yMEHHE
BBIYHCIIATH BEPOATHOCTh C  HCIOJB30BAaHMEM TIpadudecKux
METOAOB; TPUMEHATb (HOpMYJIBI CIOXKEHHS M YMHOXKEHHS




BEpOATHOCTEH, KOMOMHATOPHBIE (HaKThl U (POPMYJIIBI IPU PEIICHUN
3a]a4; OLEHHUBATh BEPOSITHOCTU PEAbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHBIMH BEJIMYMHAMH, YMEHHE IPUBOJUTH IPUMEPHI
NPOSIBIEHUST  3aKOHA  OONBIIMX  4HMCeJ B NPUPOIHBIX
1 O0ILECTBEHHBIX SIBICHUSIX;

[1P69. VYwmenue omepupoBaTh MOHITUSMH: TOYKa, MpsMasi,
IUIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIA yrojl, CKpEIUBArOILUECs
NpsMble, MapajUIeNbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX
U IUIOCKOCTEH, yrol MeXAy NPSAMBIMH, YTOJd MEXAy MpsMOH
U IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMHU, PACCTOSHHE OT TOYKH
JI0 TIJIOCKOCTH, PAacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IMIPU pEIIeHHWH 3ajad
n3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATH
pasMepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

[MIP610.  YmeHue omepupoBaTh NOHSATHAMHU: MHOTOTPAaHHUK,
CeueHHe MHOTOTpaHHHMKa, Ky0, Mapajulelienunes,, mpu3Ma,
nupamuza, GUrypa M MOBEPXHOCTh BPALICHUS, LMIMHAP, KOHYC,
map, cdepa, cedeHnss QUrypsl BpalleHns, MI0CKOCTh, KACAFOIIAsICs
cdepsl, MWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTH MUPAMUJIBL,
NpU3MBI, KOHYyCa, LWIMHIpA, IUlomanb cdepsl, o0beM KyOa,
OPSAMOYTOJIFHOTO — MapajyiefienuIieaa,  NUPAaMHUIbl,  [PU3MBL,
MWIMHIPA, KOHYyca, IIapa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
M TIOBEPXHOCTH BpAIlIECHHUS, WX CEUEHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB;, YMEHHE
pacrno3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMEHHE paclO3HABATh
MpaBUJIbHBIE MHOTOTPAHHUKH;

I1P611 YMeHne — onepupoBaTb — MOHATHUSAMHU:  JIBHXKCHHE
B [IPOCTPAHCTBE, M000HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOJIB30BaTh
OTHOIIICHHUE TUIONIAIeH TOBEPXHOCTEH U 00EMOB MOJTOOHBIX (GUTYD
MIPY PEILICHUH 3a/1a4;

[1P612. YMeHue BBIYMCIATH T€OMETPUUYECKHE BENWYMHBI (AJIMHA,
yroi, mJjom@anb, OOBEM, TUIOMAAb MOBEPXHOCTH), HCIOIB3YA
U3y4YeHHbIE (DOPMYIIBI H METOJIBI;

[1P613. VYmenue onepupoBaTh MNOHATHSMHU: MPSIMOYTOJbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJISIPHOE TIPON3BEACHNE, YTOJl MEXTYy BEKTOpPAaMH, CyMMa
BEKTOPOB, POU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTDH C TIOMOILBIO
W3y4YCHHBIX (OPMYJT KOOPAMHATHI CepelvHbI OTPEe3Ka, PacCTOSHHE
MEX[IY ABYMs TOUKaMH;

[1P614. Ywmenue BbIOMpaTh NOAXOISAIIMNA W3YyYEHHBIH METO[
JUIs pelieHHs 3aJaud, pPacro3HaBaTh MaTeMaTHUYECKHE (aKThl




W MaTeMaTHYeCKHe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE;, YMEHHE TMNPUBOAUTH MHPUMEPHI
MaTeMaTUYECKUX OTKPBITUI poccuiickoin u MHPOBOH
MaTeMaTHYeCKON HayKu

2. CrpykTypa u coJep:kaHue JUCHUILINHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI M BHIbI padoT

O06bem yueOHOH paboTHL, Jac.
Buzibl yqeGHoM paboThl B T. 4. II0 CEMeCTpaMm
BCErO
1 2
YueOHas Harpy3ka oOydaronuxcs BCEro, B TOM YHUCIIE: 252 97 155
JIEKIIUA 112 42 70
MPAKTHYECKUE 3aHATH 112 42 70
CamocrosiTensHast paboTa 00yJaromuxcs 12 5 7
KOHCYJIbTallUN 4
MPOMEXKYTOUYHASI ATTECTAIINS 6 6
DopMBbI TPOMEKYTOUHOMN aTTECTAIIH Ok3ameH Ox3ameH
2.2 TemaTn4ecKHil IVIaH U COJIEPKAHHUE TUCHMUILINHBI
[IpeacTaBuTh TEMaTUYECKHH TUIaH U COIEPKAHUE JUCITUTUIMHBI B JOpME TAOHIIBI:
HaumenoBanue Coaeprxanue y4eOHOro MaTepuaJa O0bem ®opmupyemble
pa3/aeJioB M TeM 4acoB KOMIIeTEeHIIUH
Paznen 1. [loBTOpeHue Kypca MAaTeMaTHKH OCHOBHOM LIKOJIBI
Tema 1.1 lean u 3axa4u Jlexmmsi: OK 01, OK 02, OK 03, OK 04,
MaTeMaTHKH NPH 0CBOCHUH Llesb 1 3a1a4 MaTEMATUKHU IPU OCBOCHHUU CIIELUAIBHOCTH. ba3oBble 3HaHUSA U OK 05, OK 06, OK 07
CHenMATLHOCTH. YMEHHS 10 MaTeMaTHKE B MPOPECCHOHATBHON U B IIOBCEAHEBHOU
Yue/ia ¥ BbIYHCICHUS NEeATEIbHOCTH. [[efiCTBHS HA/l MONOKUTEIBHBIMU U OTPULIATEIbHBIMU 2
YKClIaMH, C OOBIKHOBEHHBIMU U ACCATUYHBIMU Apo0simu. [leiicTBus co
CTETIeHSIMH, (DOPMYIIBI COKPAILIEHHOT'O YMHOKEHHUS.




Tema 1.2
IIpoueHTHBIE BHIYUCICHHSA.

YpaBHeHUs1 M HEPABEHCTBA

Jlexknua:
[IpocThie TPOIEHTBI, pa3HbIE CIOCOOBI WX BBIUYMCICHHS.
KBajlpaTHbIC, POOHO- TMHEHHbBIC YpaBHEHUS U HEPABEHCTBA.

JInneinbIe,

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

Tema 1.3
IIpoueHTHBIE BHIYUCIEHHUS B

npogecCHOHAIBHBIX 32/12a49aX

[IpodeccronanbHO-0pUEHTUPOBAHHOE COAEPIKAHUE!
[Ipocteie u cnoxHbie TPOLEHTHL. [IporieHTHBIE BEIUUCICHMS B
npodeCCUOHANIFHBIX 3a/1auaX.

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

Tema 1.4
Pemenne 3agau. Bxognoi
KOHTPOJIb

IIpakTHyeckoe 3aHsTHE!
Brruncnenus u npeobpa3oBanus. Y paBHEHUs U HepaBeHCTBa. [ eomerpust Ha
IJIOCKOCTH.

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

Pa3nen 2. Ilpsivble W TLUIOCKOCTH

B mnpocrpancTBe. KoopanHaTbl U BeKTOPHI B IPOCTPAHCTBE

Tema 2.1.

OcHOBHBIE  TIOHATHSA
cTepeoMeTpHH.
PacnoJioskeHne npsiMbIx
IJIOCKOCTel

Jleknus:

[Ipenmer crepeomeTpuu. OCHOBHBIE MOHATHUS (TOUKA, MpsAMasi, IIIOCKOCTb,
npocTpancTBo). OCHOBHBIE aKCHOMBI  cTepeomeTpun. lepecekaromuecs,
NapajuIeJIbHbIE U CKPEIINBAIOIINECS IPSIMbIE. YTOJ MEXKIY NPSIMBIMU B
npoctpancTie. [lepneHauKynsipHOCTh NMPsMbIX. OCHOBHBIE POCTPAHCTBEHHBIE

burypsl.

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

Tema 2.3.
IHepneHaIMKYJISIPHOCTH NPSAMBIX,
MPSIMOM U INIOCKOCTH,
TJIOCKOCTEN

Jlexknua:
[lepnenaukynspusie npsamele. [lapamienbHble TpsiMble, IEPIEHIUKYISIPHbIE K
I0CKOCTH. [IpU3HaK nepneHuKyIsIpHOCTH MPSMOM U TUIOCKOCTH.

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

Tema 2.4.
[epnenanKyIp ¥ HAKJIOHHAS.
Teopema o Tpex

Jlexknusa:
[TepienaAuKymsip U HaKJIOHHAsA. Teopema o TpeX MepneHauKyIsIpax. Y roia
MEK 1Y IPSAMOU U TNIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMU.

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

MepHneH UKy Iapax [lepneHuKynsIpHBIC

rmIocKocTU. PaccTtossHus B IIPOCTPAHCTBC.
Tema 2.5. Jlexnus: OK 01, OK 02, OK 03, OK 04,
Koopannatsi n JlekapTOBbl KOOpJIHMHATBl B MPOCTPAHCTBE. BEKTOpPhl B MNPOCTPAHCTBE. OK 05, OK 06, OK 07
BCKTOPLI B CloxeHrue W BLIYUTAHHE BCKTOPOB. VYMHOXeHHE BCKTOpa Ha YHCIIO.
MPOCTPAHCTBE CkansipHo€ MPOU3BE/IEHUE BEKTOPOB.

IIpakTHyeckoe 3aHsITHE:

[Ipocreiiune 3a1a4u B KOOpAUHATAX.




Tema 2.6.
IIpsiMmble U NJIOCKOCTH B
NMPAKTHYECKHUX 3aa4aX

IIpogeccuonaiLHO-OPHEHTHPOBAHHOE COIEPKAHHUE:
Bsaumnoe pacrnonokenue npsaMbIX B IpocTpaHcTie. [lapaienbHocTs npsamoit
U IUIOCKOCTH, MapajyIeNbHOCTh  IUIOCKOCTEH,  IEPHEHAUKYISIPHOCTD

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

IJIOCKOCTEH. Pacnosoxkenue npsMbIX M IUIOCKOCTEH B OKPYXKArOLEM MHpE 4

(mpupoze, apXuTEKType, TEXHUKE).

PenreHne npakTHKO-OpUEHTUPOBAHHBIX 33/1a4.
Tema 2.7 Jlexnus, [IpakTuyeckoe 3anATHe: OK 01, OK 02, OK 03, OK 04,
Pemenue 3anau. [Ipsimble n Pacnonoxenue IPSIMBIX u IIJIOCKOCTEN B IIPOCTPAHCTBE. OK 05, OK 06, OK 07
IUIOCKOCTH, KOOPAMHATHI U [TeprieHIUKYISPHOCTHY MAPATUIEIBHOCTD MPSIMBIX U IJIOCKOCTEH. JleKapTOBbI 4
BEKTOPHI B KOOpAMHATBl B TpocTpaHCTBE. Bektopel B mpoctpaHcTBe. CnokeHue u
NPOCTPAHCTBE BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA HA ynci0. KoopiMHaThI BEKTOpA.
Paznen 3. Crenenu u kopHu. CTeneHHasi, NoKa3arejbHAas U Jorapupmudeckas pyHKIUN.
Tema 3.1 Jlexnus: OK 01, OK 02, OK 03, OK 04,
Crenennas QpyHKIHs, ee [ToHsiTHE KOPHS N-0H CTENEHU U3 IEHCTBUTEIBHOTO YnCiIa. ODYHKIUU y = X n OK 05, OK 06, OK 07
cBoiicTBa. [IpeodpazoBanue ux cBoiicTBa U rpaduku. CBOHCTBA KOPHS N-Oi CTETEHHU. 4
BBIPA:KEHUH ¢ KOPHAMH N-0H TpaxTuueckoe sansue: .

[Ipeobpa3oBaHue HPpAIMOHATBHBIX BBIPAKEHUN
CTeleHu
Tema 3.2 Jlexkuus: OK 01, OK 02, OK 03, OK 04,
CaojicTBa CcTeneHH ¢ [ToHsTHE CcTEeNEeHN ¢ palMOHANBHBIM MoKa3aTeneM. CTeneHHble (PYHKIIMH, UX OK 05, OK 06, OK 07
pPAUMOHAIBHBIM U CBOMCTBA U TrpauKy. 4
AeHCTBUTENbHBIM NMOKa3aTeJsiMu | [IpakTuyeckoe 3aHsTHe:

[TocTpoenue rpadikoB cTeNEeHHBIX (HYHKITUH.
Tema 3.3 Jlexnus: OK 01, OK 02, OK 03, OK 04,
Pemenne nppanuoHaabHbIX PaBHOCHUITBHOCTH HPpPAIMOHAJIBHBIX YPABHEHUH. 8 OK 05, OK 06, OK 07
YPaBHeHM IIpakTHYeckoe 3aHATHE:

Mertoas! penieHust MppallOHAIbHBIX YPAaBHEHUM.
Tema 3.4 Jlexnus: OK 01, OK 02, OK 03, OK 04,
IHoka3arenbHast yHkums, ee CreneHb C NPOM3BOJBHBIM JIEMCTBUTENBHBIM TMOKa3aresneM. OnpeneneHue OK 05, OK 06, OK 07
CBONCTBA. MOKa3zaTeabHOW (YHKIIMM U €€ CBOMCTBAa. 3HAKOMCTBO C TNPUMEHEHHEM
Iloxka3aTenbHbIC ypPABHEHUS H MOKa3aTeabHON (QYHKIUH.
HEpPaBeHCTBa IIpakTHyeckoe 3ansiTne: 10

Pemienue mokaszaTenbHBIX YpaBHEHHI METOJIOM YpaBHUBAHUS MOKa3aTeseH,
METOZOM BBEJIEHUS HOBOW NEPEMEHHOH, (YHKIHMOHAIBHO-TpapUIECKHM
METOIOM.

Permrenue mmoka3aTenbHBIX HCPABCHCTB




Tema 3.5
Jlorapugm yucaa. CpoiicTa

Jleknus:
Jlorapudm ugucna. CoricTsa jjorapudmMos.

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

4
Jorapugmosn Onepanus norapudmupopanus. [IpakTuyeckoe 3ansiTue: Boruncienue

sorapudmoB.
Tema 3.6 Jlexuusi: OK 01, OK 02, OK 03, OK 04,
Jlorapupmuueckas pynkuus, ee |Jlorapudmudeckas Gpynkuus u ee cBorictBa. [loHaTHe orapupMuaeckoro OK 05, OK 06, OK 07
cBoiicTBa. Jlorapugpmudeckue ypaBHeHus. Onepanys NOTCHIUPOBAHUS.
YPaBHEHMsI, HEPABEHCTBA. IIpakTHYeckoe 3aHsITHE: 11

Tpu OCHOBHBIX METOAAa  pELICHUS  JOTapu(MUUYECKHX  YPaBHEHHIA:

(YHKIIMOHATBLHO- TpaUIECKUH, METO] TOTCHIIMPOBAHMUS, METO/T BBEICHUS

HOBOI nepeMeHHoi. JlorapudMuyeckue HepaBeHCTBA.
Tema 3.7 IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE: OK 01, OK 02, OK 03, OK 04,
Jlorapu¢mbiB npupoae u [Tpumenenue norapudma. Jlorapudmmuueckas 4 OK 05, OK 06, OK 07
TeXHUKe crupaiib B Ipupojie. Ee MareMarnyeckue CBONCTBA.
Tema 3.7 IIpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHE: OK 01, OK 02, OK 03, OK 04,
Jlorapu¢gmsbiB npupoae u [Tpumenenue norapudma. Jlorapudmuyeckas ciupaib B IpUPO/IE. 4 |OK 05, OK 06, OK 07
TeXHUKe Ee maremaTndeckue cBOMCTBA.
Tema3.8 Jlexuus: OK 01, OK 02, OK 03, OK 04,
Pemenne 3axau. CrenenHas, mokaszareiabHasl U JorapupmMuieckast QyHKIUH. OK 05, OK 06, OK 07
CrenenHasi, noka3zarejJbHas U IIpakTHYeckoe 3aHATHE: 6
Jorapupmuyeckas pyHKUHU Pelienue ypaBHEeHHUN.
Pa3nen 4. OcHoBbl TpuronoMerpun. Tpuronomerpuueckue (pyHKIuN
Tema 4.1 Jexuus: OK 01, OK 02, OK 03, OK 04,
Tpuronomerpuyeckne pynkunn |Pagmannas wmepa yrma. [IoBOpoT TOYKM BOKpYr Hadaia KOOpPIWHAT. OK 05, OK 06, OK 07
NPOM3BOJIBHOIO YIJIa, YUCJIA Omnpenenenne cUHyca, KOCHHYCa, TAHT€HCA U KOTAHTe€Hca. 3HaKU CHHYcCa, 5

KOCHHYCA, TAHI€HCAa W KOTAaHIeHCa II0 YETBEPTSAM. 3aBHUCHUMOCTb MEXIY

CHUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTaHI'€HCOM

OJIHOTO M TOTO K€ yrJia.
Tema 4.2 Jexuus: OK 01, OK 02, OK 03, OK 04,
OcHOBHBIE TPHTOHOMETPUHUYECKHE | TpuroHomeTpruieckue ToxaecTsa. CHHYC, KOCHHYC, TAHTCHC U KOTaHTE€HC OK 05, OK 06, OK 07
TOXKIECTBA YTJIOB. 4

IIpakTHyeckoe 3aHsITHE:

[IpeoGpazoBanus IIPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUM.




Tema 4.3
Tpuronomerpuyeckue pyHkuuu,
HX CBOIiCTBA U rpadpuku

Jlexuus:
OOnacte ompeneneHuss M MHOXECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX
¢bynkuuid. YETHOCTH, HEUETHOCTH, NEPHOAMYHOCTH TPUTOHOMETPHUYECKUX

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

¢bynknuii. CoticTBa 1 rpaduku QyHKIHHA Y = COS X, Y =Sin X, y =tg X, y = ctg 6

X. CxxaTue U pacTshKeHHe TpaiKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.

IIpakTH4yeckoe 3aHsITHE:

[IpeoOpa3zoBanue  rpaduKOB TPUTOHOMETPHUUECKUX (PYHKITHIA.
Tema 4.4 Jlexnus: OK 01, OK 02, OK 03, OK 04,
Oo0parHble OO6patHbie Tpuronomerpudeckue GyHkiuu. Mx cBoiicTBa u rpaduky. 6 (OK 05, OK 06, OK 07
TPUTOHOMeTpHYecKUue GyHKIUMN
Tema 4.5 Jlexnus: OK 01, OK 02, OK 03, OK 04,
Tpuronomerpuyeckue VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. OK 05, OK 06, OK 07
YPaBHEHUS U HEPABEHCTBA YpaBHenue tg X = a, ctg X = a.

IIpakTHYeckoe 3aHATHE: 10

Pemienne TpUroHOMeTpUYECKUX YPaBHEHHMII OCHOBHBIX THIIOB: IPOCTEUIINE

TPUTOHOMETPUYECKHUE YPABHEHHMsI, CBOIALIMECS K KBAJpPATHBIM., pelIacMble

Pa3IoKEHUEM Ha MHOKUTEIIU, OJTHOPOIHBIE.

[Ipocreiimne TPUrOHOMETPUYECKHE HEPABEHCTBA
Tema 4.6 Pemenune 3amau. IlpakTHYeckoe 3aHsITHE: OK 01, OK 02, OK 03, OK 04,
OCHOBBI TPUTOHOMETPHH. [IpeoGpazoBanue TPUTOHOMETPUUYECKUX BbIpAXKECHUN. Perienne 5 |OK 05, 0K 06, OK 07
Tpuronomerpnyeckue TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB B TOM YHCIIE C
byHkumnu UCIOJIb30BAHUEM CBOMCTB (DYyHKIIHMHA.
Paznen 5. [IpousBoaHas u nepBoodpasHas GyHKIUU
Tema5.1 Jlexnus: OK 01, OK 02, OK 03, OK 04,
IonsiTue MPOU3BOAHOI. [Ipupamenne aprymenta. [Ipupamenue ¢pyHkimu. 3anaqu, TPUBOISIINAE K OK 05, OK 06, OK 07
®opmMyJibl U IPABHJIA MOHATHIO IPOU3BOAHOM. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTBICKAHHUS 8
au¢depeHIUPOBaAHUA MIPOU3BOJHOM.

IIpakTHYeckoe 3aHATHE:

Dopmynsl auddepenunponanus. [Ipasuna quddepeHpoBatHus.
Temab.2 Jleknus, [IpakTnyeckoe 3aHATHE: OK 01, OK 02, OK 03, OK 04,
IlonsiTue o [Tonstue HenpepsiBHON QyHKIMH. CBOMCTBA HEepephIBHOU (pyHKINH. CBS3b OK 05, OK 06, OK 07
HeNpepbIBHOCTH (pyHKIMM. MEXy HEMPEPHIBHOCTHIO M JUPPEepeHIIMPYEMOCTHIO (DYHKIIUU B TOUYKE. 4

Merton uHTEpBAJIOB

AJTOpUTM pELIeHUS] HEPAaBEHCTB METOJ0M

HMHTEPBAJIOB.




Temab.3
I'eomeTpuuecknii n pusnyecKui
CMBICJI IPOU3BOTHOM

Jleknus:
I'eomeTpuueckuii CMBICT TPOU3BOAHON (DYHKIIMH — YTIIOBOM KO3PPUIIUESHT
KacaTelnbHOU K rpaduKy QYHKIIUU B TOYKE. AITOPUTM COCTABIICHUS

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

. _ 6

ypaBHEHHsI KacaTelbHOM K rpaduky ¢pynkuun y=Ff(X).

IIpakTHYeckoe 3aHsITHE:

YpaBHeHHE KacaTelbHON K rpaduKy QyHKITUH.
Temab.4 Jlexkuus: OK 01, OK 02, OK 03, OK 04,
MOHOTOHHOCTH (PYHKIHMH. Bospacranue n yObiBaHue (pYHKIIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS OK 05, OK 06, OK 07
Touku 3xkcTpeMyma (GyYHKIIMHM 3HAKy IPOM3BOJHOMN. 3a/1aui HA MAKCUMyM U MUHUMYM. AJITOPUTM 4

uccieioBaHust (PYHKIMH U TIOCTPOCHUS ee rpaduKa ¢ MOMOIIBIO

MPOU3BOIHOM.
Tema 5.5 Jleknus, [IpakTuyeckoe 3anaTue: OK 01, OK 02, OK 03, OK 04,
HccienoBanue pyHkuuii u HccnenoBanmne pyHKIIMKM HA MOHOTOHHOCTD U ITOCTPOCHHE IPaUKOB. 12 0K 05, OK 06, OK 07
nocrpoenue rpagpuxkos
Tema 5.6 Jlexuust: OK 01, OK 02, OK 03, OK 04,
Hau6oabimeen HamMeHbIIee Haxoxxnenre HanOobIero 1 HaMMEHbIIEro 3HaYeHUN (QyHKITUH. OK 05, OK 06, OK 07
3HAYeHUs1 QyHKUHHU IIpakTHyeckoe 3aHsITHE: 6

[TocTtpoenne rpaduKOB ¢ UCIOIB30BAHUEM alllapaTta MaTeMaTHIECKOTO

aHaJm3a.
Tema 5.7 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlePKaAHUeE: OK 01, OK 02, OK 03, OK 04,
Haxosxenne onTuMaibHOTO Haumensbiiee u HanbOosbIiee 3Ha4eHUE (DYHKIIUU. OK 05, OK 06, OK 07
pe3yJibTara ¢ NoMoIIbI0 2
NMPOM3BOIHOM B MPAKTHYECKHX
3agavax
Tema 5.8 Jlexumst: OK 01, OK 02, OK 03, OK 04,
IlepBooOpa3zHasi pyHKIIHM. O3HaKOMJICHHE C TOHATHEM HHTETpajia u epBoodpasnoit s pyukuun Y=F(X). OK 05, OK 06, OK 07
IIpaBuiia HAXO0KIEHHUS Tabmuma Qopmyn s HaxOXIEHHsS TMEepBOOOpa3HbIX. M3ydenwme mnpaBuiia
NepBoodpasHbIX BBLIYMCIIEHHS TIEPBOOOPA3HOI. 8

IIpakTHYeckoe 3aHsATHE:

Pemmenne 3a1a4 Ha CBS3b MEPBOOOPA3HON U €€ MPOU3BOAHOM, BHIYHCICHUE

nepBOOOpa3HOM IS TaHHOW (DYHKITHH.
Tema 5.9 Jlexmmst: OK 01, OK 02, OK 03, OK 04,
ILnomanb KpUBOJIMHETHOM 3aauu, NPUBOASAIINE K MOHATHUIO OMPENEIEHHOIO UHTErpaia — O BIYMCICHUY OK 05, OK 06, OK 07
Tpanenuu. ®opmyaa HeloToHa — |myomann KpUBOJIMHEHHON Tpanenuu. [loHsTHe omnpenenéHHOro MHTErpana. 12

Jlelionnna

["'eomerprueckuii 1 GU3MUECKHUI CMBICIT ONpeIeIeHHOTO HHTerpana. dopmyiia)

Hprorona — JleiiOHuA.




IIpakTHYeckoe 3aHsAITHE:
Pemenvie 3a1a4 Ha MPUMEHEHUE WHTETPAJIA JJIs1 BEIYUCICHUS (PU3NISCKUX
BEJIMYHUH U IUIOMIAACH

Tema 5.10
Pemenue3anay. [Ipoussoanas
U NIepBo00pa3Hast PyHKUMH.

IIpakTHYeckoe 3aHsATHE:

Dopmybl u npaBuia nuddepenumposanusd. Mccnenopanue GyHKuuii ¢
MOMOLIbI0 Tpou3BogHON. Hanbonbiiee 1 HauMeHblee 3HaUeHus (QyHKIUH.
Brruncnenue nepBoobpaznoii. [IpumeHeHune nepBooOpa3HOH.

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

Pa3nes 6. MHOTOrpaHHUKH U TeJia

BpalleHust

Tema 6.1
Ipu3ma, napaienenumnen, Kyo,
NUPaMH/IA U UX CeYEeHHS

Jlexuus:

[Tpu3ma (HakJIOHHAs, IpsiMasi, MpaBUiIbHAas) U e€ sneMenTsl. [lapannenenunen.
CaoticTBa npsimoyroJibHOTO Napawienenumnena. Kyo. [Mupamuna u e
anemeHTsl. [IpaBunpHas nupamuaa.

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

Tema 6.2
IIpaBWibHBIE MHOTOTPAHHUKHB
JKU3HA

Jleknus:

[Tnomane moBepxHOCTH MHOrOorpaHHukoB. [Ipocreiinme
MHOTOTPaHHUKOB. [IpaBUIbHBIE MHOTOTPAHHUKH.
IIpakTH4Yeckoe 3aHATHE:

Brruucnenue 351eMeHTOB MPOCTPaHCTBEHHBIX Guryp (p€dpa, nuaroHanm,

YTJIBI).

KOMOHMHAIIUU

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

Tema 6.3
Huaunap, KoHyc, Wap 1 ux
CeYeHUd

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHUE:

Hununanap, xoHyc, cpepa u map. OCHOBHbBIE CBOMCTBA MPSIMOI0 KPyroBOTO
LHWINHApA, MPSIMOTO KPYroBOoro koHyca. M3oOpaskeHue Ten BpalleHUs Ha
mwiockoctu. IlpencraBnenne o0 yceuéHHOM KoHyce. CedeHMsI KOHyca
(mapanyenbHOE OCHOBAaHHIO M IPOXOJSAILIEE YEpe3 BEPIINHY), CEUCHMS
HWIMHIpa (MapajuleIbHO U NEPIIEHIUKYISIPHO OCH), CEUEHUAX

mapa. Pa3BépTka nunuHApa v KOHyca.

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

Tema 6.4
O0BeMBI 1 ILIOLIAAN
IMOBEPXHOCTEH TeJl

Jlexnus:

O6BeM IPSIMOYTOJIBHOTO  MapaJuIeNIeTnIe N a.

O6bem kyOa. OOBeMbI MPsIMON MPHU3MBI U IMIMHAPA. OOBEeMbI TUPAMUIBI
u koHyca. O0beMm mapa.

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

Tema 6.5 IIpodeccnonaILHO-OPHEHTHPOBAHHOE CO/ICPKAHME: OK 01, OK 02, OK 03, OK 04,
I[Ipumepsl cuMMeTpHii B [ToHsITHE O CHUMMETPUM B TPOCTPAHCTBE (IIEHTPANBHAS, OCEBasl, 3epKaIbHAs). OK 05, OK 06, OK 07
npodeccuu O06001IeHre TPEACTaBICHUH 0 IPABMIIBHBIX MHOTOTPAHHUKAX (TETpadip, KyO,

OKTasp, J0JIeKa’Ap, UKOCAIP).
[Tpumeps cummeTpuii B ipodeccuu




Tema 6.6

Pemenne 3aaau.
MHOrorpaHHMKHM U TeJia
BpalleHus

l'[paRTn'{ecxoe 3aHATHE:
OO0BeMBI n iomaan IMMOBEPXHOCTH MHOT'OI'PaHHUKOB U TCJI

BpalICHUS.

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

Pa3nen 7. DJiaeMeHTbl TeOPUHM BEPOSITHOCTEH M MaTeMATHYeCKOil CTATHCTHKHU

Tema 7.1

CoObITHE, BEPOSITHOCTD
coObITHsA. Cl10KEeHne U
YMHO:KeHHEe BepOATHOCTEeH

Jlexnus:

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOATHOCTH CYMMBI
COOBITUN. YCJOBHas BEPOSTHOCTh. 3aBUCHUMbIE U HE3aBUCHUMbBIC COOBITHS.
Teopembl 0 BEpOSITHOCTH POU3BEACHUS COOBITUH.

IpakTH4yeckoe 3aHATHE:

Pemenune 3anau.

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

JAuckperHas cayyaiHast
BCJIMYUHA, 3AaKOH  ee

Bunel ciyyaiibix BennuuH. OnpeeneHue TMCKPEeTHON CilydaiiHOM BETMYMHBI.
3aKOH pacnpeesIeHus] AMCKPETHOM ClIydyailHOW BEJIMYNHBI.

Tema 7.2 IIpodeccnoHATILHO-OPHEHTHPOBAHHOE COEPKAHME: OK 01, OK 02, OK 03, OK 04,
BepositHoCTH B OTHOCHTENIbHASI YaCTOTa COOBITHS, CBOMCTBO €€ OK 05, OK 06, OK 07
npodgeccuoHaAIbHBIX 3aa4ax YCTOMYUBOCTH. CTaTHCTHYECKOE onpezesieHue BEPOSITHOCTH.

OrieHKa BEPOATHOCTH COOBITHSI.
Tema 7.3 Jlekmms: OK 01, OK 02, OK 03, OK 04,

OK 05, OK 06, OK 07

3agaunm MaTeMaTH4YeCcKOil
CTATHCTHKH

IlepBruHas 06pabOTKa CTATUCTUYECKUX JTAHHBIX.

IIpakTHYeckoe 3aHATHE:

UncnoBble XapakTepUCTUKH (CpeiHee apuMeTnIecKoe, Meinana, pa3max,
mucnepcusi). Pabota ¢ Tabnunamu, rpadgukamu, 1uarpaMmam.

pacnpeaejieHus IIpakTuyeckoe 3aHsATHE:
HucnoBble XapaKTEpUCTUKU TUCKPETHOW CIYYailHOM BEJIMYMHBL.
Tema 7.4 Jlekmus: OK 01, OK 02, OK 03, OK 04,

OK 05, OK 06, OK 07

Tema 7.5
DJIEeMEHTBITCOPUH BEPOSITHOCTEH
) | MaTeMaTI/I‘IeCKOﬁ CTAaTUCTUKH

Jleknms:

Buipl coObITHH, BEPOITHOCTh COOBITHI. CIIOKEHHE U YMHOKCHHUE
BeposITHOCTEH. J{ucKpeTHast ciiydaiiHasi BEJIMUYMHA, 3aKOH €€ paclpeesIeHHUs.
3aaur MAaTEMaTHYECKON CTaTUCTHKH.

IIpakTHYeckoe 3aHATHE:

Pemrenue 3amau.

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




2.3 PersiaMmeHT pacnpenejieHusi BUA0B padoT mo gucuuniune ¢ 10T

JlaHHash AMCUUIUIMHA pealu3yercsi C MPUMEHEHHEM TUCTAHIMOHHBIX 00pa30oBaTEeIbHBIX
texnonorui (JJOT) na onnaitn-momnagke Tems. Pacnipenenenue BuIoB yueOHO#H paboThl, pOpMaTOB
TEKYILETr0 KOHTPOJIS pezcTaBieHsl B Tabmume 2.3:

Bup yuyeoHoii padoThI dopmar npoBeeHust

JIeKIIMOHHBIE 3aHATUSA Yactuuno ¢ npumenenuem J{OT
[IpakTryeckue 3aHsATUS Yactuuno ¢ npumenenunem JJOT
Tekyiuii KOHTPOJIb Yactuuno ¢ npumenennem JJOT
[IpomexxyTouHas arrectauus KonraktHas aynmutopHas paboTta
@DopMbI TEKYIIEr0 KOHTPOJISI dopmar npoBeieHUst

[IpakTrueckoe 3aanue Yactuuno ¢ npumenenuem J{OT
Omnpoc Yactuuno ¢ npumenenuem [JOT

3 MaTepna.mﬂ TEKYIIEro KOHTPOJIA yCIIEBAEMOCTH A l'lpOMe)KyTO'lHOﬁ arrecranuun oﬁyqammnxm
3.1 (I)OpMI)I H METOAbI TEKYLICIro KOHTPOJIA YCIIEBAEMOCTH H l'lpOMe)KyTO‘-IHOﬁ aTreCcTalum

00y4YaIIHXCs

B xone peanuzanuuu qucturuinael [17[.01 «Marematrkay UCTIONB3YIOTCS CIEAYIONINE METOIbI

TEKYIIEro KOHTPOJIs YCIIEBAEMOCTH 00y4aroIUXCsl:
— MpY IPOBEACHUN 3aHATUHN JIEKIIMOHHOTO TUTIA: YCTHBINA OMPOC;
— TpU TPOBEACHUM 3aHATHA CEMHUHApCKOrO THIIA: YCTHBIM OIpPOC, MPaKTUYECKUE
KOHTPOJIbHBIE 33]IaHUs, TECTUPOBAHUE;
— TpY KOHTPOJIIE PE3yIbTaTOB CAMOCTOATEIHHOU PabOTHI CTYIEHTOB: TECTUPOBAHHE.

Ne ni/m HanmenoBanue TeM u/uiu O0beM AuCHUNIMHBI (MOaYJIsl), yac. Dopma
paszienoB TeKYLLEero
Bcero  KonrtakTHasi paGora KOHTPOJIS
00y4AI0LINXCS € ycreBaemMoc
NpenojaBarTeieM M0 BUAAM gy,
y4eOHBIX NPOMEKYTO
3aHATHI YHOI
aTTrecTaluu
JI 113 Cp

Pazoen 1. Iloemopenue Kypca mamemamuku 0CHOGHOU WIKOTbL

Tema 1.1 [lenb u 3amaun MaTEMaTHKH

IIPY OCBOCHHUH 2 2 O
crenanbHocTu. Yncia n
BBIYUCIICHUS

Tema 1.2 [[IpomieHTHBIE BEIYMCIICHUSI. 4 2 2 0O

YpaBHEHHMS 1 HEPABEHCTBA




Tema 1.3

HpOI_IeHTHI:IC BBIYMCIJICHHUS B
npodeccnoHaTbHBIX
3agavax

Tema 1.4

Penrenue 3amau. Bxomnon
KOHTPOJIb

I13

Pazoen 2. IIpsamvie u nnockocmu 6 npocmpancmee. Koopounamot u 6exmoput 6

npocmpancmee

Tema 2.1

(OCHOBHBIC IOHATHS
CTEPEOMETPHUH.
Pacnosio’)keHue npsiMbIx U
TIOCKOCTEH

Tema 2.2

[TapamienbHOCTD NPSAMBIX,
IIPSIMOM U IIJIOCKOCTH,
IJIOCKOCTEN

Tema 2.3

[leprieHIMKYIAPHOCTD
NIPSAMBIX, IPSIMOHN U
IJIOCKOCTH, IIJIOCKOCTEN

Tema 2.4

[lepnienukymnsp u
HakKJIOHHas. Teopema o Tpex
MIEPIICHIUKYIISIPax

Tema 2.5

KoopaunaTsl 1 BEKTOPHI B
MIPOCTPAHCTBE

113

Tema 2.6

[IpsiMbI€e U TNIOCKOCTH B
[IPAKTUYECKUX 3a7adax

Tema 2.7

Pewenne 3anau. [Ipsamsie u
IJIOCKOCTH, KOOPJUHATHI U
BEKTOPHI B IIPOCTPAHCTBE

Paznen 3. Crenenn u kopuu. CTeneHHasi, noka3arejibHas 1 Jiorapupmuyeckas

GyHkumu

Tema 3.1

CrenenHas QyHKIMS, €€
cBoiicTa. [IpeoOpazoBanue
BBIPAKEHHUM C KOPHAMM N-
01 CTeleHn

Tema 3.2

CBOMCTBa CTEIICHH C
pallOHAIbHBIM U
e CTBUTEIILHBIM
IMOKAa3aTeJIIMHU

Tema 3.3

Pemenue nppanioHaTIbHBIX
YPaBHEHUI

Tema 3.4

[MokazarenpHas QyHKIUSA, €€
CBOMCTBA.

[Toka3aTenbHbIe ypaBHEHHS
1 HEPABEHCTBA




Tema 3.5

Jlorapudm uucna. CroiicTBa
norapumMoB

I13

Tema 3.6

Jlorapupmuueckas GyHKIHA,
€€ CBOMCTBA.
Jlorapugpmuueckue
ypaBHEHUsI, HEPABCHCTBA

I13

Tema 3.7

Jlorapudmsl B mpupoe u
TEXHUKE

Tema 3.8

Pemenne 3agau. CrerenHas,
MoKa3aTelIbHAas U
norapupmMuIecKas

GyHKIIUN

IIpome:xxyTouHasi arrecranus B 1

cemecTpe

KouncyabTanus - 2

IK3aMeH=6

97

40

40

Pazoen 4. Ocnosvt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Tema 4.1

Tpuronomerpuueckne
(YHKITH TIPOU3BOIBHOTO
yriia, yucia

4

2

Tema 4.2

OCHOBHEIE
TPUTOHOMETPHUUECKHE
TOXKIECTBa

Tema 4.3

Tpuronomerpruyeckue
(yHKIIMH, UX CBOICTBA U

rpaduku

Tema 4.4

OO6parHsble
TPUTOHOMETPUYECKUE

byHKIUN

Tema 4.5

Tpuronomerpruyeckue
YPaBHEHUS U HEPABEHCTBA

113

Tema 4.6

Pemenue 3anad. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpruyeckue

byHKIIUN

Pa3zoen 5. Ilpousseoonasn u nepeooodpasnasn ynkuuu

Tema 5.1

[ToHsITHE TPOU3BOIHOM.
dopmyIiel 1 paBmIIa
mddepeHipoBaHus

4

4

Tema 5.2

[TonsiTHE O HENIPEPBIBHOCTH
dbyukun. Merog
WHTEPBAJIOB




Tema 5.3

['eomeTpuyeckuii u
(U3NIECKUN CMBICIT
MIPOU3BOIHOM

I13

Tema 5.4

MOHOTOHHOCTH (DYHKIIHH.
Touku 3KCTpEMyMa

Tema 5.5

UccnenoBanue GyHKIMN U
OCTPOCHHE TPAYUKOB

10 4 4

Tema 5.6

Haubounbiee u
HAMMEHBIIIEE 3HAYCHUS

byHKIIUN

Tema 5.7

HaxoxxaeHne ONTHMaJILHOTO
pe3yJibTaTa ¢ IOMOLIBIO
MIPOU3BOJHON B
MPaKTUYECKUX 3a7adax

Tema 5.8

[TepBoobOpazHas GyHKIUU.
IIpaBuna HaXOXKAECHUS
NepBOOOPA3HBIX

Tema 5.9

[Imomane KpUBOIMHEWHON
Tpaneuuu. Popmyna
Hprorona — JleiiOuua

10 4 6

113

Tema
5.10

Permenue 3agay.
IIpownsBogHas u
nepBooOpaszHas QyHKIHUU

Pazoen 6. Mnozozpannuku u mena epaujeHus

Tema 6.1

[Ipu3ma, mapayienenunen,
KyO, MupamMuaa 1 ux
CEYCHHUs

Tema 6.2

IIpaBuiibHBIE
MHOTOI'PAHHUKHU B KU3HU

Tema 6.3

[lwinHAp, KOHYC, 1Iap U UX
CeUeHUs

Tema 6.4

OO0BEMBI U TUIOMIAAN
MTOBEPXHOCTEHN Tl

113

Tema 6.5

[Ipumepsl cummeTpuil B
npodeccuun

Tema 6.6

Perrenue 3amau.
MHOrorpaHHUKH U Tela
BpaleHUs

Pa3zoen 7. Inemenmut meopuu 6epoamuo

cmeil U MamemMamuuecKkoil CmamucmuKu

Tema 7.1

CoObITHE, BEPOSTHOCTH
coObITus. CriojkeHue u
YMHO>KEHHE BEPOSITHOCTEN

113




Tema 7.2 BeposiTHOCTB B

PO ECCHOHATEHBIX 3 2 1 O
3ajauax
Tema 7.3 JluckperHas ciaydaiiHas
BCJIIMYMHA, 3aKOH €¢ 8 6 2 @)
pacrpeneneHus
Tema 7.4 3agauu MaTeMaTHYECKOU 4 2 5 0
CTaTUCTHKU
Tema 7.5 [D11eMEHTBI TCOPHH
BEPOATHOCTEMH I/IU 5 3 3 KP
MaTeMaTU4ECKOI
CTaTUCTHKHU
IIpomexyTouyHas aTTecTauus Bo 2 8 KoncyabTanus — 2 JK3aMeH-6
ceMecTpe 155 69 71
7
Bcero: 252 109 111
16

[Tpumeuanue. @opmbl TeKyiero KOHTpos ycneBaemoctu: onpoc (O), rectupoBanue (T), kKoHTpoIBHAS
pabora (KP), npakruueckoe 3aganue (I113)



OueHouyHbIE CpeACTBA TToka3zaTenu oeHKH Kpurtepnu ounenku
(popmbr TEKYILETO
KOHTPOJIST)
TectupoBanue MPOLIEHT MPAaBMIILHBIX OTBETOB Ha|MaKCHUMaJIbHBIN Oast 3a
BOIIPOCHI TECTA. TECTUPOBAHUE 110 TEME - 5

0aoB.
Menee 60% — 0 6amos;
61 - 75% - 3
Oaa;
76 - 90% — 4
baa;
91 - 100% — 5
0asioB.

KonTponbnas pabora [IPABWJIBHOCTH PELICHMUS, MaxkcuMmanbHO 5 0aioB B
KOPPEKTHOCTH BBIBOJIOB 3aBMCHUMOCTH OT 4HCiIa
000CHOBaHHOCTb PELLIECHUM [pEIIEHHBIX 3ajay.

[TpakTHueckoe 3a1aHue [IPaBUIBHOCTD PELLIEHMUS; MaxkcuManbHO 5 6aioB 3a
KOPPEKTHOCTH BBIBOJIOB OJIHO 3aJJaHUE
000CHOBaHHOCTb PELLICHUM

IIpomerxyTouHas aTTecTalysi BO BTOPOM CEMECTpE OCYILECTBIAETCS B GopMe dK3aMeHa U
IPOBOJUTCS B BUJIE YCTHOTO U MUCBMEHHOI'0 OTBETA Ha OmiteT (ayauTopHo). Kax el 6uner conepxur 1
TEOPETUYECKHI BOIPOC U 3 MPAKTUUECKUX 3aJJauu.

VcnoBueM Jomycka OOydaromlerocsi K NPOMEXKYTOYHOH aTTEeCTallUU SBISETCS OCBOECHUE
MaTepuaioB Y4eOHOM IUCHUILUIMHBI B 0oO0beMe He MeHee 75 %, omlpeaeNeHHOe IO pe3ylbTaTaM
CUCTEMATUYECKOTO TEKYIIETO KOHTPOJIS.

Oyenku  «omauuno»  3aCIy)KUBaeT  CTyJIEHT, OOHapyXMBIIMH  BCECTOpPOHHEE,
cUCTeMaTHUYeCcKOoe U ITyOOKOe 3HaHUE yueOHO-IIPOrpaMMHOI0 MaTepHasa, yMeHUe CBOOOAHO BBITOIHATD
3a/laHusl, NPELyCMOTPEHHbIE NMPOrpaMMOM; YCBOMBIIMN OCHOBHYIO M 3HAaKOMBINA C JIONOJHUTEIBHON
JUTEPAaTypol, PEKOMEHJIOBAaHHOW MPOrpaMMOM; TOHHMMAIOLIMI B3aWMOCBSI3b OCHOBHBIX ITOHSTHI
JUCHUIINIMHBI B HX 3HAUYCHUH JIA CaMOBOCIIMTAHHI, I/I)IeHTI/I(l)I/IKaHI/II/I, AKTUBHOI'O Yy4YaCTusA B
MpoeCCHOHAIBHOM O0YYEHUH; MPOSBUBIINNA TBOPYECKHE CIOCOOHOCTH B MOHUMAHUWHU, W3JIOKCHHH H
UCIOJIb30BaHUH YY€OHO-TIPOrPAMMHOIO MaTepHaa;

Oyenku «xopouio» 3acily’KUBaeT CTYAEHT, OOHApyKUBIIMHA IIOJHOE 3HaHUE Yy4eOHO-
IIPOrPaMMHOT0 MaTepuaia; YCIENIHO BBIIOJHSAIOMNNA PELyCMOTPEHHBIE IPOrpPaMMOM  3aJaHUs;
YCBOMBILNI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B IPOrpaMMe; MOKa3aBLINMI



CHCTEMaTUYEeCKHI XapaKTep 3HAHHUH 10 AUCUUIUIMHE M CIIOCOOHBIN K UX CAMOCTOSTEILHOMY
MTOTIOJIHEHUIO 1 OOHOBJICHUIO B X0JI€ JTATbHEHIIICH yIeObl;

Oyenku «y0061emeopumenbHoy» 3aclly>KUBAa€T CTYJIEHT, OOHAPYKUBIIUN 3HAHUS OCHOBHOTO
yueOHO-TIPOrpaMMHOTO ~ Marepuaja B oObeMe, HEOOXOJUMOM Jjsi  JaibHeimedn ydeObl U
npoecCHOHANBHOM JEATEeIbHOCTH; CIPABIISIIOIIMICS C BBIMOJIHEHUEM 33JaHUM, MPEAYCMOTPEHHBIX
IIPOrpaMMOi; 3HAKOMBIH C OCHOBHOMW JIMTEPATYPOH, PEKOMEHJIOBAaHHOM NPOrpaMMON; IOIYCTHUBILHN
NOTPEIIHOCTH B OTBETE, HO OONAJaroIUii HEOOXOAWMBIMU 3HAHHUAMH JUIS MX YCTPAHEHHUS IOA
PYKOBOJCTBOM IIpENOAaBaTes;

Oyenku «Hey0061emeopumenbHoy 3aciy’)KUBACT CTYIEHT, OOHAPYKUBIIHUI CYIECTBEHHbIC
npo0esbl B 3HAHUK OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO MaTepralia; He CIIPABIISIOLINIICS C BBIOJIHEHUEM
3aJIaHUM, TPEIYCMOTPEHHBIX MPOTPpaMMOM; c€Ja00 3HAKOMBIH C OCHOBHOM  JIMTEpaTypoOM,
PEKOMEHIOBaHHOM ITPOrpamMMoOii; JOIMYCTUBIINNA CEpbE3HbIE MOTPEUIHOCTH B OTBETAX, HYKJAIOIIMICS B
MIOBTOPEHMH OCHOBHBIX pa3JIeloB Kypca M0 pyKOBOACTBOM IPENOAaBaTellsl.

3.2 OueHo4HbIe CPeCTBA TEKYIIero KOHTPOJISA yCIeBaeMOCTH 00y4ar0 M XCH
VYka3bIBalOTCSI TUIIOBBIE OLIEHOUYHBIE cpencTBa (mo 1 — 2 ms kaxaoil Gpopmbl) TEKYIIEro KOHTPOJIS
o0yyJaronmxcs.

[IpumepHBIif BapuaHT ompoca Mo paszeny 2:

Bompoc Kirou

B kxakoM BapuaHTe TMpeACTaBIEH OTBET C 0
OLIMOOYHBIM CYX/IEHHEM:

a) JIBe MII0CKOCTH CYUTAIOTCS NTapaJIeIbHBIMU, €CITU
KaXKaasi U3 HUX NapajuielbHa TPEThel MIIO0CKOCTH.

0) JIBe mepecekaromyecs: npsiMble, HaXOAAIIMECs B
OJIHO IJIOCKOCTH, Ha3bIBAIOTCA MAPAIJICIIbHBIMU. B)
JlBe mapasuienbHblE JTUHUM MOTYT 0Opa3oBaThCs B
pe3ysbTare nepeceyeHus AByX MapaienbHbIX
IIJIOCKOCTEH TPEThE IUIOCKOCTHIO.

Kakvmu Ha3bIBaIOT MIIOCKOCTH U MPSMYIO, HE a
UMEIOIIMX HU OJHOM OOmIe TOYKH:
a) apayyIeIbHBIMU

0) nepneHuKyISIpPHBIMU

B) MPSIMBIMU

CKOJIBKO CITy4aeB B3aMHOTO PaCTIOI0KCHHUS B
OPsIMON M TIOCKOCTU B TPOCTPAHCTBE MMEETCS:
a)2
0)4
B) 3




Ectb Tpu mnockoctu F, L, O. [Tnockocts F sBisiercst
napauiensHoii  miockoctd O, mimockocth L —
napaienbHoi iockocTd O. YKaKuTe npaBUIIbHBIN
BapUaHT:

a) Ilnockocts F u tutockocTs L mapamiensHbl. 0)
[Tnockocts F u mnockocTs L neprneHaukyaspHbl. B)
Y mnockocty F u mimockoctu L ecth onHa Touka
nepeceyeHus..

[IpumepHBIif BapHaHT MPAKTUUYECKOTO 3aJaHUsI K KOHTPOJIBHBIX paboT 1o pazaeny 3:

1. Pemuth ypaBHEHUE
1.V3x-2)=4
2.3(2x-5)=-1
3.N5x-1)=x+1
4.N(x+5)=2x-1
5.Nx2+2)=NEx2+5)-1
2. IlocTpouthb cxemaTndecku rpaduk QyHKIHHA
y=5
3. Pemuth ypaBHEHHE
2x+1 =32
4* = 64
Z(xz_l) =8
3(x2+2) =27
4. PeminTh HEPaBEHCTBO
20+D) < 16

1 x—2

5) =9




5. Pemure ypaBHeHUe

logs (x +4) =2

a)

6) logs(x+1)+logs(x+3)=1

[TpuMepHBIe BapHaHThI MPAKTUYECKUX 3a/IaHUH U KOHTPOJIBHBIX paboT 1o pazjaeny 4:

1. Haiiti oOmacth onpeaeneHus: GyHKIIUU:

y =+cosx

2. Haiitu nepuoa ¢byHkuuu:

1)y=t93_x 2)y=sinf
4 3

[IpumepHBIif BapuaHT ompoca o pas3zeny 6:
Bomnpoc Kirog

B npusme umeromeii 12 pebep, kakas Gpurypa JexKXuT B
OCHOBaHUU?
Q) YETHIPEX YT OJIbHUK a
0) IIECTHYTOJIbHUK
B) TPEYTOJIbHUK

Haiitu muromanbocHOBaHNS TPaBUIIBHOM

TPEYroJIbHOM MPU3MBI CO CTOPOHOM OCHOBaHUS 6 CM B
a) 673 6) 3673 B) 93

Kakas reomerpuueckas purypa He MOXeET ObITH
OOKOBOM TpaHbIO MPSIMOI PU3MBI?
Q) MPaBUJIbHBINA TPEYTOJbHUK
0) IPSIMOYTOJIbHUK a
B) KBaJIpat

Y npaBUIIBHON YETHIPEXYTOIBHON MPU3MBI CTOPOHA

OCHOBaHMS 4 CM, TUaroHajgb OOKOBOU rpaHu 5 CM.

Haiitu nimmHy 60K0BBIX pEOEp B
a) 4 cm
0) 9 cm
B) 3 cM




OcHoBaHuE NPAMON TPEYTrOJIbHON MPU3MBI -
PaBHOCTOPOHHUU TPEYTOJILHUK CO CTOPOHOM 6 cM,
BbIcoTOM 20 cM. Haiftu SOok.
a) 503 6
6) 1803
B) 603

Haiitu Smi. 1. 94eThIpeXyroJbHON MPaBUILHOM

MPU3MBI, €CJIM CTOPOHBI OCHOBaHUH 5 1 6 cm, h=3 cm
a) 33 0
0) 66
B) 90

[IpumepHBIif BapUaHT MPaKTUYECKOI0 3a/1aHus 10 pa3ieny /:

1. N3 30 uneHoB CIOPTUBHOTO Kiy0a HAJ0 HE TOJBKO COCTaBUTh KOMaHy U3 4 4eloBeK IS
y4acTusi B YETBHIPEXITAMHON dCcTadeTe, HO U OMPENSIUTh MOPSI0K BBHIXOAA CIIOPTCMEHOB Ha JTallbl.
CKOJIBKMMH CIIOCO0AaMH 3TO MOKHO CACIATEH?

2. CKOJBKO TpeX3HAYHBIX YMCEN MOKHO COCTaBUTH U3 1udp 1,2,3 mpu ycioBuu, 4to U pbl
MOTYT IOBTOPATHCSA?

3. B ypue naxomutcs 3 6enbix u 4 yepHbIX mapa. KakoBa BEpOsSTHOCTh TOTO, YTO BBIHYTHIE
U3 Hee HayJauy JIBa [1apa oKaxxyTcs OeiapiMu?



3.3 OueHovHbIe CPeACTBA MPOMEKYTOUHON ATTECTAIUN 00YUAIOIIUXCS

Bompocs! k 3x3ameny 1 cemectp:

1. CrepeomeTpust. AKCUOMBI.

2. [TapanmienbHOCTb MPSMON U TUIOCKOCTH.

3. [Mapannensusie npsimble. [Ipr3HAK napaIenbHOCTH MPSIMBIX.

4. [leprieHANKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

5. [lepneHMKyYIApHBIE TPSIMBIE.

6. CkpemuBaromuecs npsmole. [Ipu3Hak CKpenuBarommxcs IpsmMbIX.

7. Ilepnienaukynsapusle miockocty. Ilpusnak.

8. Bexkrtopel. Cnoxxenue BeKTOpoB. JleCTBUS C BEKTOpamH.

9. CkansipHoe IpoHu3BeIeHUE BEKTOPOB.

10.  Crenennas ¢ynkius. CBoiicTBa u rpaduxk.

11.  Tloka3arenbHast GyHKIHS U ee rpaduk.

12. Pemenue nokasareiabHbIX YpaBHEHHH.

13.  Pemenue nokasarenabHbIX HEPABEHCTB.

14.  Jlorapudmer. OcHOBHOE JOTapu(hMUIECKOE TOKIECTBO.

15.  Pemenwue norapuMuyeckux ypaBHEHHH.

16.  Pemenwue sorapudMudeckux HEpaBEHCTB.

17.  Jlorapudmuyeckas GpyHKIHS U ee Tpaduk.

18. Panuannas mepa yrina.

19.  OcHoOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

20.  OOnactb onpenenenus GyHKIMHU, 00JIaCTh 3HaUCHUS QYHKINH, TpaduK QyHKIUH.

21.  Ilepuon ¢pyHkuuu.

22.  Pactskenue u cxatue rpadukoB ¢yHkuuid. [lapannensHsiit nepeHoc rpadukoB
GyHKUIMH.

23. YeTHOCTb U HEYETHOCTb (PYHKIIHH.

24.  T'padux pynkmmm Y = COS X .
25.  Tpaduk Gyaxmum Y = SiN X .
26. I'padux pynxuum Yy = tgXx.

27.  Meroabl peuieHns TPUrOHOMETPUYECKUX YPaBHEHUH.

TunoBkle BOIPOCHI K 3K3aMEHY 2 CEMECTP:

1. Tlpupamienue aprymenra, npupaiieHue QyHKIUH.
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11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

— y2
[onstue npoussoaHoit. [Ipoussoanas pynxumity = xu Y = X

[TpousBoHAs CTENIEHHOW (QYHKIINH.

[TpaBuna nuddepenunpoBanust (MPOU3BOIHAS CyMMBI, Pa3HOCTH, MPOU3BEICHUS U
4acTHOTO (DYHKIUH, BBIHECEHHE TOCTOSHHOTO MHOXHUTEIS 33 3HAK IPOU3BOIHOMN).
[Tpon3BoHAs CIIOKHOW (DYHKITHH.

[Ipon3BoaHbIE HEKOTOPBIX 3JIEMEHTapHBIX byHKIMH (moKazaTeNbHOM,
J0rapu(PMHUUECKON, TPUTOHOMETPUIECKUX (PYHKITHI).

['eomerpuueckuii cmMbici mpon3BoaHON. Kacarenbhas k rpaduky GyHKIHH.
MexaHu4ecKuid CMBICI TPOU3BOAHON. [[puMeHeHne npon3BoAHON B GU3HKE U TEXHUKE.
[Tpusnak Bo3pactanus U yObIBaHUS (PYHKIUU.

. OKCTpeMallbHbIe TOYKU (QYHKIHMU (TOYKHM MUHUMYMa M MAaKCHUMyMa). DKCTPEMYyMBI

¢GyHKIMY (MUHUMYMBI 1 MAKCUMYMBI).

CranuonapHsle Touku GpyHKIuU. Kputnyeckue Touku pyHkuuu. [IpuMepbl KpUTHUECKUX
TOYEK, SBJISIOLIMMUCS U HE ABISIOLIUMUCS SKCTPEMAIbHBIMU.
Joctarounble ycioBUS, NpPH KOTOPBIX CTalMOHApHAas TOYKa SBJSIETCS TOYKOM
IKCTpeMyMa yHKIINH.

Haubonpiiee n HauMeHblee 3HaUeHUE YHKIUH.

[TonsiTHE IEPBOOOPA3HOM.

Tabnua nepBooOpa3HbIX.

[TpaBuiia HaX0XKJ1€HUS IEPBOOOPA3HBIX.

IInomans KpUBOIMHENHON TPAIICLIUH.

Wuterpan ot pynkuuu. @opmyna HeroToHa-JleliOauma.

Brruncnenue nHTErpasos.

Beruucnenue momazen miockux GUryp ¢ HoMoIbl0 HHTErpaia.
ITpuMeHeHne NpON3BOJHON M HHTErpala K PEIIEHUIO IPAKTUYECKUX 3a/1a4.
[Tonsitue MHOTOrpanHuKa. [loHsATHE OOBEMA.

O06beM IpsIMOYTOJILHOTO HapaljieNenuresa.

IIpusma. [TonsTre, BUABI IpU3M, cedeHus npusM. [lmomans cedenus.
O0beM npsIMO IPU3MBI.

[Tupamupa. [lonsitue, BUABI, CEYEHUS, TTONIAAb CEUCHUI.

VYceuennas nupamuaa. [lonstue, BUabl, ceueHus..

[TpaBuiibHBIE MHOTOTpaHHUKH. [[OHATHSA, BUIBI, TUIOIIAIb IOBEPXHOCTEM.
[Mununnp. [TonsaTus, ceyeHns, IIOMab IOBEPXHOCTH.

Konyc. [lonsTHE ceuenus, MI0MaIb MOBEPXHOCTEN, 0OBEM.

VYceuennslit konyc. [loHsTHE cedeHus, MIOIAIb TOBEPXHOCTEH, 00BEM.
O6bem miapa, ero cermeHToB. DopMyIibl pacyeToB 00BEMOB.

Teopemsl 0 CIIOKEHUH U YMHOKEHNUN BEPOSITHOCTEN.

3aKOH pacnpeneneHus IUCKPETHON CIly4aiiHON BEJTUYNHBIL.

3a1auu MaTEMaTUYECKON CTaTUCTUKH.

TunoBsie KOHTPOJIBHBIC 3a/IaHM S Ha 3K3aMCH.

1. Pemmmte ypaBHEHHE

2logf x+1log,x+3=0



2. [TnockocTh o mpoxoaut yepes ctopory PQ tpeyronsauka NPQ. HA croponax NP u NQ B3sThI
COOTBETCTBEHHO TOUYKM A M B Tak, yTo miuockocTs o mapamienbHa oTpe3ky AB. Haiinure
nauny otpeska PQ, ecnu AB= 7cm. 1 NB= BQ.

3. Haiitu JKCTpEeMaJIbHbIE TOYKH byHKIUN
y = 2x3 + 15x% + 36x

4. Haiitu mutomaas Gurypsl, orpaHuueHHYO rpadukamMu GyHKITUIA:

y=x2 +4X,y=X+4
4, MeTOJII/I'leCKI/Ie YKazaHus 1Jisd Oﬁy'laIOIIII/IXCﬂ M0 OCBOCHHUIO JUCHMIIJIMHBI

Paboueld mporpamMMoil IUCHHMILIMHBI MPEAYCMOTPEHBI CIEAYIOUINE BUJBl AyJUTOPHBIX 3aHSATHIMA:
JEKIMH, TPAKTUUECKUE 3aHATHI, KOHTPOJIbHbIE paboThl. Ha neknusax paccMaTpuBaroTcss Hanbosee CI0XKHbIN
MaTepuall AUCLUIUIMHBL. JIEKIUSA CONPOBOXKIAETCA IMPE3CHTALNAMM, KOMIBIOTEPHBIMA TEKCTAMH JIEKLINU,
YTO I03BOJIAET CTYJEHTY CaMOCTOATENBbHO padoTaTh HaJ| MOBTOPEHUEM M 3aKpEIUIEHHUEM JIEKIIMOHHOI'O
Marepuana. Ilpy DOArOTOBKE K AayIUTOPHBIM 3aHATUSAM CTYIAEHTHl JOJDKHBI O3HAKOMMTBCS C
COOTBETCTBYIOLIMMHM TEMaMM, MaTepuan IO KOTOPBIM COJAEPKUTCS B yKa3aHHON B JaHHOM paboueit
IIporpamme OCHOBHOM Jiteparype. 1Ipu moaroroBke 0TBETOB Ha KOHTPOJIbHBIE BOIIPOCHI 10 TEME, a TAKXKE
IPU BBIIOJHEHUU TPEHUPOBOYHBIX 3aJaHUN 110 YXKE NPONACHHONM TEeME, CTYICHTBl HCIOJIB3YIOT
PEKOMEHOBAaHHYIO B JIaHHOW pabouei mporpamme JOMOITHUTEIBHYIO INTEPATypYy.

[IpakTHyeckue 3aHATHS MpeIHa3HAuYEHbl JJIS CaMOCTOSTEIbHOM pabOThl CTYIEHTOB IO PELICHUIO

KOHKPETHBIX 33/1a4 MaTeMaTHKH. Kax10e mpakTHuecKoe 3aHsTHE COIIPOBOXKIAETCS IOMAITHUMH 33 JaHUSMH,
BBIJITaBAEMBIMH CTYACHTaM JUIS PEHICHUS BO BHEAyIWTOPHOE Bpems. [ oka3aHUs MMOMOIIM B PEIICHUH
3a[a4 UMEIOTCS TEKCTHI MPAKTHYECKUX 3aJaHU C YCIIOBHSIMH 33]1a4 ¥ BADHAHTAMH UX PEIICHHUS.

Jlnst paboThI ¢ TeYaTHBIMH M 3JIEKTpOHHBIMH pecypcamu C3UY mmeercs BO3MOXKHOCTB JIOCTYyIAa K
AIIEKTPOHHBIM pecypcaM. Opranuzaus paboThl CTYIEHTOB C JIEKTPOHHOW OMOIMOTEKON yKa3aHa Ha caiTe
MHCTUTYTA (cTpaHulle caiita — «Hayunas 6ubinorekay).

5. YyeOHas quTepaTypa u pecypcbl HH(POPMALHOHHO-TeJIeKOMMYHUKALMOHHOM
cetu «MIHTEpHET»

OcHoBHas tuTepaTypa

1.  Amumos L. A., Konsarun FO.M. Matemaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHaTN3a
10-11 1. (6a30BbIi 1 yrayOseHHbIH ypoBHN) © yueOHuK / 1. A. Amumos, FO. M. Konsrun, M. B.
Tkauépa [u ap.]. — 11-e u3x., crep. — Mocksa : [IpocBemenue, 2023. — 463, [1] c. : mi. - ISBN 978-
5-09-107210-5.

2. Aranacsa JI.C. 'eometpust. 10-11 knacc. bazoBelii u yriyOneHHslit ypoBHU : yuebnuk / JI. C.
AranacsH, B. ®@. byryzos, C. b. Kagomues [u ap.]. — 11-e uza., ctep. — Mocksa : [IpocBenienue,
2023. — 287, [1] c. : mn. — (MI'Y — mkone). - ISBN 978-5-09-103606-0.

JlononHuTENRHAS IUTEPATYypa
1. babuuena, U. B. AnreOpa u ananutuueckas reometpusi. KoHTpoaupyromme MaTepuabl K
TecTUpoBaHuio : yuebHoe nocodue g CIIO / U. B. babuuesa. — Cankr-IlerepOypr : Jlanp, 2021. —
204 c.
2. Manbues, U. A. Jluneitnas anre6pa : yueOHOe mocodue it cpeTHero MpodeccnoHaIbHOTO



obpazosanus / M. A. ManbueB. — Cankrt-IletepOypr : Jlans, 2021. — 380 c.
NHTepHET-pecypCHhl, CIIPABOYHBIE CHCTEMBI
1.  DnextponHHbi pecypc «Emunoe OKHO JIOCTYIIa K o0pa3oBaresIbHbIM
pecypcamy». dopma gocryma: http://window.edu.ru

2.  DnekTpoHHBIH pecypc «DenaepanbHbIN HEeHTp WHGOPMAIMOHHO- 00pa30BaTEIbHBIX
pecypcoBy». ®opma nocryma: http:// feior.edu.ru

3. MareMaruka, BeICIIasi MaTeMaTHKa, aaredpa, TeoMeTpus, AUCKPETHAS MaTeMAaTHKA!
http://matembook.chat.ru.

4,  Maremaruka on — line. B momomnis ctynenty. OCHOBHBbIE MaTeMaTHdeckue GopMyJIbl IO
anrebpe, TeOMETPHH, TPUTOHOMETPHH, BhICIICH MaTematuke: http://mathem.hl.ru.

5. BecmutatHble 00y4aromnye mporpaMmel o Mmarematuke: http://wwwe.history.ru/freemath.htm.



http://window.edu.ru/
http://matembook.chat.ru/
http://mathem.hl.ru/
http://www.history.ru/freemath.htm

6. MartepuajJbHO-TeXHHYECKasi 0a3a, HHPOPMALMOHHBbIE TEXHOJOIHH, TPOrpamMMHOe

o0ecrneyeHue I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBIC CUCTEMBI

Ne /m HaumenoBanue
1. Criennanu3upoBaHHbIE 3aJbl AJI IPOBEACHUS JIEKIUI.
2. Texuuueckue cpencTBa 00yueHus:: MHOTO(pyHKIIMOHAIBHBIA MYyIbTUMEAUHHBINA

KOMIIJICKC B JICKL[HOHHOﬁ AyAUTOPUH; 3BYKOBBIC JTUHAMUKHU,; IIPOTPaMMHBIC CPECACTBA,
o0ecreyrBaroIue MPOCMOTP BHIC0(anIoB.

3. [TepcoHanbHBIE KOMITBIOTEPHI C JOCTYIIOM K JIEKTPOHHOMY KaTaJIoTy,
MOJIHOTEKCTOBBIM 0a3aM, IMMOANKMCHBIM pecypcaM U 0a3aM JaHHBIX HayqIHOU
onommnorexu C3UY PAHXul'C.

4, TexHuueckue cpeacTBa 06yquI/151: HCpCOHaJ'IBHBIe KOMIIBIOTCPbI; KOMIIbIOTCPHBIC

MIPOEKTOPHI; 3BYKOBBIC TUHAMUKH; TPOTPAMMHBIC CPE/ICTBA, 00CCIICYHBAOIIUC
npocMoTp Buaeodaitnos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.
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