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1 O0ume noJio:KeHus

11 ObsacTh IPUMEHEHUsI TPOTrPaAMMBbI

PaGouass mporpamMma y4eOHON IUCHMIUTUHBI SIBISETCS YacThbl0 OCHOBHOM MNpoQeccHuOHANbHON
oOpa3oBatensHOil mporpamMMbl B cootBeTcTBUU ¢ PI'OC mo cmemmansHOocT (09.02.11 PazpaboTka u
yIpaBJIeHUE MPOTPAMMHBIM 00ECTICUCHUEM.

PaGouas mporpamMma yueOHOM TUCIUIUIMHBI UCIIONB3YIOTCA B MPOGECCHOHATBLHOM 00pa30BaHUU,
r7ie HeoOXOIMMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIICH 00JaCTH

1.2 MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAIbHOH 00pa30oBaTeJbHOI
NMPOrpamMMbl

JluctunuHa sSBiseTcs NPoQUILHON TUCIUILTMHON 0011ero 00pa3oBaTeIbHOTO IUKIIA.

1.3  Ileau u 3a71a4u y4eOHOIH THCIUNIHHBI

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 aKTHUBHOM J€ATETbHOCTA TEXHOJIOTMUYECKOM U COIIMAIbHOM HAIIPaBIEHHOCTH,

CIOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITEIbHOCTD;

- WHTEpeC K pa3lIuyHbiM cdepam TpoPecCHOHAIBHONW MACSITENBHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOODP OyayIieit mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIUTaHbI,

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

- OCO3HAHME IIEHHOCTH HAay4YHOM JAESITEeNbHOCTH, TOTOBHOCTh OCYIIECTBIATH INPOEKTHYIO H
HCCJIEI0BATENBCKYIO 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 ApPaMETPhl 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 TIPHU PEIICHUH KU3HEHHBIX MPOOJIEM;

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

INOHATHUAMU U METOJAMMH,



- BJIAJIETh HABBIKAMU IMOTYYCHHs] MHPOPMAIIUU U3 UCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh MOUCK, aHAJU3, CUCTEMAaTU3allMI0 U WHTEPHPETAUI0 HHPOPMAIMK PAa3IMYHBIX BUJIOB U
dbopM npeacTaBieHus;

- CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATCIbHOCTD, BBISIBIATH POOJIEMBI, CTABUTH

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

* IPEAMETHBIX:

- BJaJICHUE METOJaMM JO0Ka3aTeNbCTB, aJITOPUTMAMU PEUICHUs 3a7ady; yMeHHe (OpMyIHpOBAThH
OTIpeNIeNICHNUs, aKCUOMBI M TEOPEMBbI, TPUMEHATh WX, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pelieHus 3a1ay;

- YMEHHE OIepHPOBATh NOHATUSMH: CTENEHb YHCIa, JorapudM uucia, yMEHHE BBIIOJIHATH
BBIYHMCIICHHE 3HAUCHHUI W MPE0Opa30BaHMs BHIPAKEHHU CO CTETICHSAMH U JIorapudMamu, mpeoOdpazoBaHHs
TPOOHO-PANMOHATLHBIX BBIPAKCHHIA,

- YMEHHE ONEepHpPOBaTh TOHATUSMH: palMOHAIBHBIC, WPPAIMOHAIBHBIC, II0OKa3aTebHBIC,
CTEIICHHBIE, JIOrapu(pMUUEcKre, TPUTOHOMETPUYECKIE YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMEHHE ONepUpoOBaTh MOHATUSAMHU: (YHKIUS, HenpepbiBHas (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeNIeHHBI HHTETpall; YMEHUE HaXOIWTh NMPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIHH,
UCTIONB3Ysl CIIPABOYHBIC MaTepPHaJbl; UCCIENOBATh B MPOCTEHIINX CIy4asx (yHKIUM Ha MOHOTOHHOCTD,
HAXOJUTh HaWOONbIIME W HAUMEHBIIME 3HAueHHs (YHKUUH; CTPOMTh TpadUKM MHOTOWICHOB C
UCTIOJIb30BaHUEM ariiapaTa MaTeMaTHYECKOTO aHaJIi3a; MPUMEHITh TPOU3BOIHYIO IIPU PEIICHUH 3a/1a4 Ha
JIBIDKEHUE; pelIaTh MPaKTHKO-OpUEHTHPOBAHHBIC 337auyll Ha HAMOOJbIINE W HAMMEHBIINE 3HAYCHUS, Ha
HaXO0’KJIeHUE MYTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUPOBATH MOHATUAMU: pallMoHabHast QYHKIKS, TOKa3aTelbHast (YHKIMS, CTEICHHAs
¢bynkuus, norapupmudeckas (QyHKIMs, TPUTOHOMETpUYEeCKHe (YHKIMH, OOpaTHbIE (YHKLIUHU; YMEHHE
CTpOUTh TpaduKH W3YYCHHBIX (QYHKIWH, WCIOIB30BaTh TpadUKH TPU HU3YYECHHH MPOIECCOB W
3aBHCUMOCTEH, TIPU pEHICHWH 3a1a4 U3 JAPYIHX YYeOHBIX MPEIMETOB M 3a7ad W3 PeajbHOW >KU3HHU;
BbIpa)kaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEIUUYMHAMU;

- YMEHHE pellaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, TOJU 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 PELIeHHEe U OLIEHUBATh MPaBIONOJ00HOCTh PE3yIbTATOB;

- YMEHHME ONepUpoBaTh IOHATUSAMHU: CpeAHee apudmMeTHueckoe, MeanaHa, HauOoiblee U
HaVMEHBIIIEe 3HAYCHHS, pa3Max, AMCIEPCHs, CTaHIApTHOE OTKIIOHEHWE YHCIIOBOTO Ha0Opa;, yMeHHe
U3BJIEKaTh, HHTEPIIPETUPOBATh HH(POPMAITHIO, TIPEJCTABICHHYIO B TAOJIHUIAX, 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

METOJOB U 3JICKTPOHHBIX CPEIACTB,



- YMEHHE OIEepPUPOBATH MOHATUSMH: CIIyYalHBII ONBIT M CIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOrO COOBITHS; YMEHHUE BBIYMCIATH BEPOSTHOCTH C HCIOJIB30BAHUEM TIpapUuecKUX METOJI0B;
IPUMEHSTH (OPMYJIIbI CIOXKEHHUS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl U POPMYJIBI 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, INIOCKOCTh, IPOCTPAHCTBO, ABYTPaHHBIN yroJ,
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 IPSMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTAMH; YMEHUE UCIIO0Ib30BaTh MPHU
pellleHnH 3a7ad U3ydeHHble (DaKThl U TEOPEeMbl IUIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloIllero Mupa;

- YMEHHME OIEpPUPOBaTh IOHATHSAMHU: MHOTOIPDAHHUK, CEYEHHE MHOIOrpaHHMKa, KyoO,
napasuieNienune1, npu3Ma, nupamuaa, GuUrypa u nmoBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, 1map, chepa,
cedeHus (hUrypsl BpallleHus, TNIOCKOCTb, Kacaromascs chepbl, HUIUHAPA, KOHYCAa, IJI0MAAb IOBEPXHOCTH
OUpaMUIbl, TPU3MBI, KOHyca, MHIMHIpA, IUomans cdepsl, o0beM KyOa, NPSIMOYTOJBHOTO
napajuleJenunesia, upamMmubl, IpU3Mbl, HUIUHIPA, KOHYCA, 1apa; yMEHUE U300paxkaTb MHOTOTPAHHUKH
Y [TIOBEPXHOCTHU BPALLEHUS, UX CEYEHUS OT PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yMEHHUE pacllio3HaBaTh CHUMMETPUIO B MPOCTPAHCTBE; YMEHHUE pACIIO3HABaTh IPAaBUIIbHbBIC
MHOTOTPaHHUKH;

- YMEHHUE ONepUpOBaTh MOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE, MOJOOHBIE (QUIYpHI B
IPOCTPAHCTBE; UCIOJIB30BaTh OTHOLICHUE IUIOIIAZe MOBEPXHOCTEH M 00BEMOB MOJIOOHBIX (UTYp MpHU
pEILLIEHNN 3a/]a4;

- YMEHME BBIUUCIIATH T'€OMETPUYECKHE BEIMUYMHBI (JJIMHA, yroj, IMJOLaab, 00beM, IUIONIa/Ib
MOBEPXHOCTH), UCIIONIb3Yys U3YYEHHbIE (POPMYJIIBI U METOIBI;

- YMEHHUE OIEepUpPOBaTh MOHITUSIMU: NMPSAMOYTOJbHAs CHUCTEMa KOOPIWHAT, KOOPAWHATHl TOYKH,
BEKTODP, KOOPAMHATBHl BEKTOpA, CKAISIPHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpPAaMH, CymMMa BEKTODPOB,
IPOM3BEJCHUE BEKTOPA HA YHUCIIO; HAXOJAUTH C MOMOUIbIO M3YUYEHHBIX (OPMYIT KOOPAMHATHI CEPEIHHbI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

- yMeHue BbIOMpaTh NOAXOIAMIMM M3yYEHHBIH METOJ Ul pelleHHs] 3aJadud, pPaclo3HaBaTh
MaTreMaTHueckue (akThl M MaTeMaTHYECKHE MOJENU B TNPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; yMEHHE IIPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUH POCCUMCKOM M MHMpOBOMU

MaTEeMaTU4YeCKON HayKHU.



IInanupyemMsble pe3ybTaTbl 00y4eHHs M0 AUCHHUILINHE

Kon
1 HAMMEHOBaHHE KOMIIETEHIIMHU

[Tnanupyemsie pe3ynbTaThl 00yUeHUs

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 mpodecCHOHANBHON

JIEATENHHOCTH.
MeranpeaMeTHbIE PE3YJIbTAThl JOJIKHBI OTPAYKATh:

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, KPUTHUYECKH OIICHUBAaTh WX JIOCTOBEPHOCTD,

paccMaTpuBaTh €

OpOTHUBOPLCHUS B

ACATCIIBHOCTD, OIICHMBAThb
OCIIAM, OLCHMBATH pUCKHu

[1P61. Bnagenue MeToaMu 1OKa3aTeNbCTB, alTOPUTMaMH PEIICHHS
3ajgad; yMeHHe (OpPMYJIHUpPOBAaTh ONPENCNICHHUS, AaKCHOMBI H
TEOpPEMBI, IPUMEHSATH UX, IPOBOAUTH JJOKa3aTeIbHbIEC PAcCyKICHNS
B XOJI€ pelIeHus 3aay;

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

[1P63. VYmeHuwe omepupoBaTh MOHITHAMH: paIFIOHAIBHEIE,
UppanroHanbHbIe, TOKa3aTelbHbIe, CTETICHHBIE, JToTapu(MUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, NX CHCTEMBI;
[1P64. YMmeHue onepupoBaTh MOHATHAME: (QYHKITUS, HENPEPHIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hast, ONpeAeICHHbIN HHTErpall;
YMEHHE HaxOJWTh MPOHM3BOAHBIC 3JEMEHTAPHBIX (YHKIWH,
WCTIONB3YSl CHPAaBOYHBIE MaTEepPHajbl; MCCIIEAOBATh B MPOCTEHIINX
cinydasix (YHKUMM HAa MOHOTOHHOCTb, HaXOAWTh HauOOJIBIINE W
HaMMEHBIINE 3HAYCHUs QYHKIINI; CTPOUTH TpaQUKH MHOTOYICHOB
C HCIOJb30BAHUEM  almapara MaTeMaTUYECKOI'O  aHalIu3a;
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 MOHATHAME: palOHATIbHAS QYHKIHS,
nokazarenbHasi QYHKIU, cTereHHas (QyHKIs, JTorapupMudecKas
¢GbyHKUMSA, TpUroHOMeTpudyeckue (yHKUUH, oOpaTHble (pyHKIMU;
YMEHHE CTPOUTH TpaQuKH HM3Y4YEHHBIX (QYHKIHHA, HCHOIb30BaTh
rpadyKu P N3yYEHUH MPOILIECCOB M 3aBUCUMOCTEHN, TIPH PEIICHUN
3a[a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3a71ad U3 pealbHOM JKHU3HH;
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, 33Ja4d W3 OO0JIACTH
yOpaBlieHUs] JTUYHBIMH M CEMEHHBIMH (PUHAHCAMHM); COCTABIIATH
BBIPa)KEHUsI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3aJa4M, MCCIEAOBaTh TIONY4YEHHOE pEIIEHHe U OICHHMBATh
PaBIONOJ00HOCTh PE3YJILTATOB,;




MPOTHO3WPOBAaTh  M3MEHEHHWE B HOBBIX  YCIIOBHUSX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHaln3a
HUMEIOIIUXCSl MATEPUANTLHBIX U HEMaTePHAJIbHBIX PECYPCOB;

- yMeThb TEPEHOCUTh 3HAHUSA B TO3HABATCIBHYIO H
MPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- YMETh HMHTCTPUPOBATh 3HAHUS M3 PAa3HBIX IPEIAMETHBIX
o0Jacrei;

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

I1P67. YmeHue ONIEPUPOBATH TOHATHUSIMU: cpenHee
apudMeTHYeCcKOe, MeIaHa, HanOoJbllee U HAUMEHbIIIEe 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHHE YHCIOBOIO Ha0Opa;
yMEHHE W3BJIEKATbh, HUHTEPIPETHPOBATH UH(pOpMAaLHIO,
NpeACTaBICHHYI0O B TaOluIax, Ha JAudarpaMmax, rpadukax,
OTPAXKAIOIYI0 CBOWCTBA pEaNbHBIX MPOLECCOB U  SBICHUMN;
NPEACTABIATh WHPOPMALMIO C IOMOLIbIO TaONMIl M AUArPaMM;
HCCJIEI0BATh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUueCcCKX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YMeHne orepupoBaTh MOHATASIMU: CITyIalHBIA OTIBIT

U CIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIyYalHOrO COOBITHS; yMEHHE
BbIYUCTIATH BCPOATHOCTDH C HCIIOJIb30BaHUEM rpa(bnqecm/lx
METOAOB; NPUMEHATH (OPMYJIBI CIOXKEHHS M  YMHOXKEHHS
BEpOATHOCTEH, KOMOMHATOPHBIE (HaKThl U (OPMYIIBI TIPU PEIICHUN
3a7a4; OUCHUBATh BEPOATHOCTHU PEAJIbHBIX CO6I)ITHI>'I; 3HAKOMCTBO CO

CIly4YallHBIMH ~ BEJIMYMHAMH, yMEHHE MPUBOIUTH  MPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIINX YMCET B IPHUPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

I1P69. VYmenue onepupoBaTh MOHATHAMH: TOYKA, MpsMad,

IUIOCKOCTh, MPOCTPAHCTBO, IBYTPaHHBIN YroJl, CKpEIIUBAIOLINeCcs
MpsIMBIE, MAPAJUIENBFHOCTD U MEPIEHIUKYJIIPHOCTD IPSMBIX

U IUJIOCKOCTEH, yron MEXIy MpSIMBIMH, YrOJI MEXIy NpSIMON U
TJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSMHU, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSTHUE MEXKIY MNPSAMBIMH, PACCTOSIHHE MEXAY
TUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh TMIPU  pEIIeHWH 3ajad
W3y4YeHHbIE (aKThl U TEOPEMBbI MJIAHUMETPHH; 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 BpalleHHs, IUIOCKOCTh, Kacaromasicsi cgepsl,
HWIMHIPA, KOHYyCa, IUIONM[aAb TOBEPXHOCTH NMHPAMHIBI, TPU3MBL,
KOHYcCa, IIWINH/PA, IUIomaab chepsl, 00beM KyOa, MpSIMOYyTroJIbEHOTO
napajulelenunesa, TMpaMuIbl, IPU3MbI, IWIMHAPA, KOHYCa, 1I1apa;
yMeHHE H300pakaTh MHOTOTPAaHHUKH B TIOBEPXHOCTH BPAIIEHUS, NX
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 TIOBEPXHOCTEH M 00hEMOB MTOTOOHBIX GUTYD
MIPU PEILICHUU 3a]1aY;

[IP612. YMeHHE BBIYHCIATH TEOMETPHUUICCKUE BEITHUYMHBI (ITMHA,
yroi, IUiomanb, OOBEM, IUIOMAAh TOBEPXHOCTH), HCIIONB3YS
W3YyYCHHBIC (DOPMYIIBI U METOJIBI;

[1P613. VYmeHue omepupoBaTh TOHATUSMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpPAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOpA, CKAIIPHOE POU3BEACHHE, YTOJ MEXKIY BEKTOPAMHU, CYyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YKCIIO; HAXOIUTH C TTOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPIMHATHI CEPEIHBI OTPEe3Ka, PacCTOSIHHE
MEXIy IByMs TOUKaMH;

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

W MaTeMaTHYeCKHe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
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, COOTBCTCTBYIOLLICTO

COBPEMEHHOMY YPOBHIO pPa3BHTHS HAayKH M OOIECTBEHHON
MPaKTUKN, OCHOBAaHHOTO

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

MertanpeMeTHbIE pe3yIbTaThl JIOJDKHBI OTPAXKATh:

OBnajicHMe yHUBEPCATLHBIMU y4eOHBIMU TO3HABATCIHLHBIMU
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 IIPEACTABICHUS

Y BU3YaJIM3aIIH;

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

[1PG1. Bianenue MeToaMu JOKa3aTeIbCTB, AITOPUTMAMH PEIICHUS
3a/1a4; yMeH#ne (hOpMyITUPOBAThH OMPEIEIEeHHUS, aKCHOMBI

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

Jorapu@m 4nciIa; yMEHHE BBIOIHITH BBIYUCICHNE 3HAYCHNUI

U MpeoOpa3oBaHMsl BHIPAKEHHWH CO CTENEHSAMH W Jiorapupmamu,
npeoOpa3oBaHus APOOHO-PALIOHATBHBIX BHIPAKEHUIL;

[1P63. VYmeHue omepupoBaTb MOHATHSMH: paldOHAIbHBIE,
UppalnroHabHbIe, TOKa3aTelbHbIe, CTENICHHBIE, JJorapu(MMUIEcKHe,
TPUTOHOMETPUYECKHE YPaBHEHUS H HEPABEHCTBA, X CHCTEMBI,
[1P64. YMenue onepupoBaTh MOHATUSAMH: (QYHKLUS, HENPEPHIBHAS
(byHKIUS, IPOU3BOIHAS, IEPBOOOpa3Hasi, ONpe/Ie]ICHHBIN HHTETPaT;
YMEHHE HaXOIWUTh IPOM3BOAHBIE JJIEMEHTApHBIX  (QYHKIHH,
WCIIOJIB3Yysl CIPABOYHBIE MaTEpHaibl; HUCCIEN0BaTh B MPOCTEHIINX
ciydasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAHMOOIbLIHE

W HaWMEHBbIIME 3HAa4YeHWs (QYHKIHWHA, CTPOUTh rpaduKu
MHOTOWICHOB C HCIIOJIb30BAHUEM allapara MaTeMaTH4ecKOro
aHaJIN3a; MPUMEHATh IPOU3BOIHYIO P PEIICHNH 3a7a4

Ha JIBU)KEHUE; pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3aJauu

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




- UCTIOJIb30BaTh cpencTsa WHQOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B PEIICHUHA KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OpPraHM3allMOHHBIX 33734 C
cobJroIeHneM TpeOOBaHMIA APTOHOMHUKH, TEXHUKH
0€30MMaCHOCTH, TUTHUCHBI, PECypCOCOCPEKCHHS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON 0€301aCHOCTH

[1P65. YMmenue oneprupoBaTh HOHATHSAME: palliOHaIbHAS (PYHKITHS,
MoKa3aTeNbHast (DYHKIUS, CTENeHHAsT PYHKIUS, JIorapupMUIecKast
(GyHKIWSI, TpUTOHOMETpHUeckne (YHKIUH, oO0paTHbIE (QYHKIWH;
YMEHHE CTPOWTH TpaduKN H3yYeHHBIX (YHKIHH, HCIIONB30BaTh
rpadyKu MpH U3YYECHUU MPOIIECCOB M 3aBUCUMOCTEH, PU PEIICHUN
3a]1a4 U3 JPYruxX y9eOHBIX IIPEIMETOB U 3aj1a4 U3 pealbHOM KU3HU;
BEIpaXaTh (POpMyIIaMu 3aBUCUMOCTH MEXKIY BETHINHAM,

[1PG6. YMeHue pemiath TEKCTOBBIC 337aud Pa3HBIX TUIOB (B TOM
Yyclie Ha MPOLEHTHI, JOJW M 4YacTH, Ha JBWKCHUE, padoTy,
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. YMenue OIIEpUPOBATH MIOHATHUAMU: cpenHee

apudMeTHYeCKOe, MeJaHa, HanOoJblliee U HAaNMEHbIIIee 3HAYCHUS,
pa3Max, JUCHepcHs, CTaHIapTHOE OTKIOHEHHE YHCIOBOTO 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. YMenue onepupoBaTh HOHSITHAMU: CITy4alHBINA OIBIT

U cIy4aifHOe COOBITHE, BEPOSTHOCTD CIIyYaifHOTO COOBITHS;, YMEHUE
BBIUUCIISITH  BEPOSITHOCTH C  HCIONB30BaHHEM rpaduyeckux
METOAOB; TNPUMEHATb (OPMYJBI CIOXKEHHS M  YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKTHl ¥ (OPMYIIbI IPU PEILICHUN
3a]1a4; OIICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHI; 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 MEPIEHIUKYIIPHOCTD 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 3ajad
W3y4YeHHBIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATDH
pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;




I1P610. YMeHne OmnepupoBaTh IOHITHAMH: MHOTOTPAaHHUK,
CeueHHe MHOTOTpaHHHWKa, KyO, Mapajulelienunes, Npu3Ma,
nupaMuna, GUrypa W IMOBEPXHOCTh BPAIICHUS, WIAHID, KOHYC,
map, cdepa, cedeHns QUrypsl BpalleHns, MII0CKOCTh, KACAIOIIAsICs
cdepsl, UWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTU MUPAMUJIBL,
NpU3MBL, KOHYyCa, UWIMHIpA, IUIomanb cdepsl, o0beM KyOa,
MPsIMOYTONIFHOTO  TMapajuleieluIiesia,  MUPaMUAABI,  MPU3MBL,
OWIMHIPA, KOHYCAa, Iapa; yMEHHe n300paskaTb MHOTOTPaHHUKH

Y TIOBEPXHOCTH BpAIIEHMS, MX CEUEHHS OT PYyKH, C IOMOUIbIO
YEPTEXKHBIX HWHCTPYMEHTOB M JIIEKTPOHHBIX CPEICTB; YMEHHE
pacrmo3HaBaTh CHMMETPHIO B MTPOCTPAHCTBE; 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 (HOPMYIIBI H METO/IBI;

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

[1P614. YMeHue BBIOMPATh MOAXOISAIINN U3YUSHHBIH METO,T

JUTS pEIIeHUs 3a/1a4H, Paclio3HaBaTh MAaTEMaTHIECKHUE (haKThI

W MaTeMaTHYeCKHEe MOZETH B MPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, yMEHHE TPHUBOJHWTH IPHMEPHI
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, HEMIPEPHIBHAS
(hyHKIHS, TIPOU3BOIHAS, TIEPBOOOpA3HAs, OTIPEICIICHHBIN HHTETPAT;
yMEHHE HaXOAUTh IPOU3BOMHBIC DJIEMCHTAPHBIX  (DYHKITHHA,
WCIIONIB3YsI CIIPABOYHBIC MAaTEPHAJIbI, HCCIEAOBATh B MIPOCTEUIITIX
ciaydasx (YHKIHA HAa MOHOTOHHOCTb, HAaXOIWUTHh HAWOONbBIIHE




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

OBnazieHue YHUBEPCATbHBIMU PETYJIATUBHBIMH JCHCTBUSMMU:

a) cCaMOOpTaHu3aIlus:

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

B 00pa30BaTENbHOMN NEATENFHOCTH M KU3HEHHBIX CUTYAIWSIX;
CaMOCTOSITETFHO COCTaBIATh 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 IPUHUMATH
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 JIPYTUMH JIFOJbMH, 3a00THTHCH,
MPOSIBJIATH MHTEPEC U pa3peniaTh KOHQIUKTHI

IIOHUMAaThb

W HauMeEHbIIME 3HaueHWs (QyHKOMH; CTPOUTH  Tpaduku
MHOTOWJICHOB C HCIOJNB30BAHUEM ammapara MaTeMaTH4ecKOro
aHanM3a; TMPUMEHATh TPOW3BOJHYI0O TIPH pEUIeHHH 3ajad
Ha JBWKEHHE; pemaTh NPaKTUKO-OPHEHTHUPOBAHHBIE 3aadd
Ha HamOOJNbBIIMEe ¥ HAMMEHBIINE 3HAUYEHUS, HA HaXOXKICHHUE ITyTH,
CKOPOCTH U YyCKOPEHHS,

[1P65. YMmenwne onepupoBaTh MOHATHIMHA: pallHOHAIbHAS (QYHKIIHA,
MoKa3aTenbHas (GyHKIMS, cTeneHHas (GpyHKIus, orapudmmaeckas
(YHKIWSI, TpUTOHOMETpHUYecKne (YHKIUH, oOpaTHbIE (QYHKIWU;
YMEHHE CTPOWUTH TpaduKN W3yYeHHBIX (YHKIHH, HCIIONB30BaTh
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, JONW W 4YacTH, Ha JBIDKEHHe, padory,
CTOMMOCTh TOBAapOB W YCIyr, HAaJOTH, 3afadd w3 objactu
yHOpaBleHus] JHYHBIMA M CEMEHHBIMU (DHMHAHCAMM); COCTaBIATH
BEIPXCHHSI, ypAaBHEHUS, HEPABEHCTBA U MX CUCTEMEI 110 YCIOBHUIO

3ajjayd, MCCIEN0BAaTh TMOJYYCHHOE peIIeHHe U OLCHUBATb
NPaBIONOJ00HOCTD PE3YJILTATOB;
I1P67. Ymenue OIIEpUPOBATh MOHATUSAMU: cpenHee

apudmMeTHyecKoe, MeIana, HanooJblIee 1 HaNMEHbIIee 3HAUCHNS,
pa3Max, JUCHepcHusi, CTaHIapTHOE OTKJIIOHEHHE YHCIIOBOTO HAabopa;
UHPOpMAITHIO,
rpadukax,
OTPaXKalOIy}0 CBOMCTBA pEabHBIX MPOLECCOB M  SIBICHHUH;

yMEHUue H3BIIECKATh, HHTEPIPETUPOBATh

NpEeJCTaBICHHYI0 B TaONUIaxX, Ha JuarpaMmax,
NPEICTaBIsITh WHPOPMALMIO C TOMOIIBIO TAONUIl W JHArpamMM;
WCCIIEIOBATh CTATUCTHYECKUE JJAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaUUeCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. Ymenme omepupoBaTh MOHATHSAMH: CIy4YailHBIA OMBIT U
ciydaiiHoe cOOBITHE, BEPOSTHOCTh CIY4YallHOTO COOBITHSI, yMEHHE
rpadu4ecKux

BBIYHUCJIATH BEPOATHOCTH C

(bopMyIIBI
BEPOSITHOCTEH, KOMOMHATOPHBIE (aKThl U (OPMYIIBI IPU PEILICHUH
3a/1a4; OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; 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  3aJadd, paclo3HaBaTh  MaTeMaTHYeCKHE  (PaKThI
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

JInaHoCTHBIE pe3ynbTaThl JTOJKHBI OTpaxkaThb
B YaCTH: LIEHHOCTH HAYYHOTO MMO3HAHMs: OCO3HAHUE LIEHHOCTHU
HAay9HOM  JEeATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISTDH
MIPOEKTHYIO u HCCIIEZIOBATENBCKYIO JIesITeIbHOCTD
WHAUBHUYaJIBHO U B TPYIIE

MertamnpenMeTHbie pe3yabTaThl JOJIKHBI OTPaXKaTh:

Osnagenue YHHUBEPCATbHBIMU KOMMYHHMKAaTHBHBIMHU
JNICUCTBUSIMHU:

0) coBMeCTHAs IeATEIHHOCTD:

- MOHMMAaThb M MCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHON H
WHIWBUAYaTBEHON paboThl,

- MIPUHAMATh HeH COBMECTHOM JeSTeNTbHOCTH,
OpPTraHU30BbIBATh M KOOPAWHHUPOBATH JEHCTBUS 1O ee
JOCTUKEHHUIO: COCTABIIATH IIJIaH JIEUCTBUM, paclipelesaTh POIU
C y4YeTOM MHEHUH YYaCTHHKOB OOCYXJIaThb pPE3yIbTaThl
COBMECTHOM padOTHI;

OBnazieHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMH JEMCTBUSAMU:

T) IpuHsTHE ce0sl U APYTHX JHO/ICH:

- IPUHUMATh MOTHBBI M apI'YMEHTBI APYTUX JIFOAEH PU aHATTN3e
Pe3ybTAaTOB ACATEIBbHOCTH;

- TpuU3HaBaTh CBOE IIPaBO
Ha OIIHNOKH,

- pa3BUBATh CHOCOOHOCTH IMOHMMATh MHUP C MO3HULMUH JIPYTrOro
YeJoBeKa

W TpaBo Jpyrux Jiroaeu

I1P67. YMeHue OIIEPUPOBATH MIOHATHUAMU: cpenHee
apu(MeTHYecKoe, MeIaHa, HauOoblIee U HaMEHbIIee 3HAUCHNU,
pa3Max, JUCHepcHusi, CTaHIapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
UHPOpMALIHIO,
rpaduxkax,
OTPaXKAIOIYI0 CBOWCTBA pEalbHBIX IIPOLECCOB U  SIBICHUM;

yMEHUue U3BJICKATh, HUHTEPIPETUPOBATh

NpeACTaBlIeHHYI0O B Ta0OlWIax, Ha JHarpaMmax,
NPEACTaBIsITh WHPOPMALMIO C TMOMOIIBIO TAONUIl W AHarpamm;
WCCIIEIOBATh 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

HCIIOJIB30BaAHUEM

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 MHPOBOI
MaTEMaTHYECKOH HAYKH

BCIINYMHaAMU, YMCHHUE IIPUBOINTDH
3aKOHa OOJIBIIHX YUCCJI B

MIPUMEpHI
MIPUPOTHBIX

OK 05. OcymiecTBIsITh yCTHYIO U
[MMCEMEHHYI0 KOMMYHHUKALUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu

C Y4€TOM OCOOCHHOCTEH COLUAIEHOTO
11 KyJIBTypHOTO KOHTEKCTA

JIM4HOCTHEIE pe3yIbTaTHI

B YaCTH: 3CTETHYCCKOr0 BOCIIUTAHU:
- ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs ICTETUKY ObITa,
HAy9HOTO M TEXHWYCCKOTO TBOPYECTBA, CIOpPTa, Tpyda H
OOIIECTBEHHBIX OTHOILICHMIA;

- CIIOCOOHOCTh BOCIPHHUMATH Pa3lIMYHBIC BHJBI HUCKYCCTBA,
TPAIUITIN W TBOPYECTBO CBOETO M IPYTHX HAPOJIOB, ONIYIIAThH
SMOITMOHATILHOE BO3ACHCTBIE HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl TOJKHBI OTPAXKATh:

JOJIXKHBI OTpaXxaTb

[1PG1. Bianenue meToiaMu OKa3aTebCTB, AITOPUTMAMU PEIICHUS
3aj1a4; yMeHHe (QOPMYIHPOBATh ONPEACIICHUS, aKCHOMBI U
TEOPEMbI, IPUMEHSATh UX, POBOAUTH JOKa3aTEeIbHbIC PACCYKICHHS
B XOJI€ peIIeHUs 3a7a4;

[1P68. YMmeHue omeprupoBaTh MOHATHSIMU: CIyYalHBI OMBIT U
ciydaiiHOe COOBITHE, BEPOSTHOCTh CIIYIAHHOTO COOBITHS; YMCHHUE
BEIUUCIISITH  BEPOSITHOCTH € HCIONb30BaHHEM rpaduueckux
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 BEIMYMHAMH, YMEHHE IPUBOJUTH IPUMEPHI
OpOSIBIICHUST ~ 3aKOHAa  OOJNBIIMX  YHWCeNl B NPUPOITHBIX
1 OOILECTBEHHBIX SIBICHUIX;

IIP69. VYwmenme omepupoBaTh MOHATHAMHU: TOUYKA, MpsSMas,
TUIOCKOCTD, MPOCTPAHCTBO, ABYTPAHHBIA YTOJl, CKPEIIUBAIOIIUECS
npsMble, MapajiieIbHOCTh W MEPHEeHAMKYISIPHOCTD  MPSMBIX
U IUIOCKOCTEH, Yroyll MeXIy HPSAMBIMH, YIOJI MEXAY IpSIMOM
U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOYKH
JI0 TIJIOCKOCTH, PacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaTh IMPU PELICHUH 3aj1ad
n3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATH
pasMepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA;

[1P610. YMeHue omnepupoBaTh MNOHITHSIMHU: MHOTOTPAaHHUK,
CeUueHHE MHOIOrpaHHHMKa, Ky0, MapajuleNenunesn, mpusMa,
nupamuia, QUrypa W MOBEPXHOCTh BPALICHUS, IHIHHAD, KOHYC,
map, chepa, cedeHus QUrypsl BpalleHHS, MIIOCKOCTh, KaCAFOIIAsCs
cdeppl, UWIMHApA, KOHYyCa, IUIOMIAAb IOBEPXHOCTH NHUPAMHUJBI,
MpU3MBI, KOHyCa, IMWIMHApA, IUIOMans cdepbl, 00beM Kyoa,
NpSIMOYTOJILHOTO  Mapajiefienuiieia, MUPAMUIbl,  [PU3MBL,
HWIMHIpA, KOHYyca, IIapa; YMEHHE H300pakaTh MHOTOI'PaHHHUKH
W TIOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT PYKH, C IOMOIIBIO
YEepPTEeXKHBIX HMHCTPYMEHTOB M DIEKTPOHHBIX CPEJICTB;, yMEHHE
pacrno3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMEHHE pacliO3HABATh
NPaBUIbHBIE MHOTOTPAHHUKH;

I1Po611 YMeHue  onepupoBaTb  INOHATHSMHU:  JBUKECHHUE
B [IPOCTPAHCTBE, MMO100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIONB30BaTh
OTHOIIICHHNE IJIOMIAeH 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;

I[MP613. VYmMmenuwe onepupoBaTh MOHSATHSIMHU: TPSIMOYTOJbHAS
cUcTeMa KOOPJAWHAT, KOOPJAWHATHI TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaJSIpHOE IPOU3BEICHHE, YTOJI MEKAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YMCIIO; HAXOAUTDH C TIOMOIIIBIO
W3yUYeHHBIX (OPMYJT KOOPJMHATHI CepelIMHBI OTpEe3Ka, PacCTOsSHIE
MEXIY ABYMsI TOUKAMH;

[1P614. VYwmeHue BbIOMpaTh TOIXOASINIANA W3YYCHHBIH METON
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 MHPOBOH

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

Ha OCHOBE POCCUICKHUX JIyXOBHO-
HPaBCTBEHHBIX LICHHOCTEH, B TOM
urcie

C Y4ETOM TapMOHU3AITII
MEKHAITHOHATBHBIX

1 MEXPETUTHO3HBIX OTHOIICHHH,
[MPUMEHSTH CTAaHAAPTHI
AHTUKOPPYILUOHHOTO [MOBEACHUS

JInuHOCTHBIE pe3yabTaThl AOHKHBI OTPAXKATh B YACTHU:

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

-IaTPUOTUYECKOTO BOCIIUTAHUS:

LICHHOCTHOE OTHOILIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY K NPHUPOJHOMY HACICAMIO, IaMATHUKAM,
TpaauuusM HapojoB Poccun, goctmxenusam Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

MeranpeaMeTHbIe pe3ynbTaThl JOJKHBI OTpakaTh: OBnaneHue

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

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

- CaMOpETYJIUPOBAHUS, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHUE
MPUHUMATH OTBETCTBEHHOCTH 33 CBOE MTOBEJICHHE, CIOCOOHOCTD
a/1anITUPOBATHCS K SMOLMOHAIEHBIM HU3MEHEHUSIM
U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEM MOTHMBALlM{, BKJIIOUAIOLIEH CTPEMJIEHUE K
JOCTIDKEHHIO TENId W yCIieXy, ONTHMH3M, WHUIUATHBHOCTS,
yMEHHE JeHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

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

- CONMAIBHBIX HABBIKOB, BKJIOYAIONIUX  CIIOCOOHOCTH
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, MPOBOJUTH JIOKa3aTeJbHbIC
paccykIeHus B XOJIe PEeLICHUS 3a/1a4;

[1P64. YMmenne ornepupoBaTh MOHATHAMUA: (YHKIIHS, HEMPEPHIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hasi, OIPEAEICHHbBII HHTErpall;
YMEHHE HaxOJWTh MPOM3BOAHBIC 3JEMEHTApPHBIX (YHKUUH,
HCIIOJIB3Yyd CIIPAaBOYHBLIC MaTCpUalibl; UCCIICAOBATH B HpOCTCﬁHH/IX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJIbIINE
W HaWMEHbIIME 3HaueHWs (QyHKUMH; CTpPOUTh Tpaduku
MHOTOWJICHOB C UCIOJNB30BAHUEM amiapara MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh [POU3BOJHYIO TIPH PpEIICHHHM 3a1ad
Ha [BIDKGHHE; pelaTh M[PAaKTUKO-OPUEHTUPOBAHHBIC 3aJaud
Ha HaI/I6OJ'IbHII/Ie 1 HAUMCHBIINEC 3HAYCHUA, HA HAXOXKIACHHUEC ITYTH,
CKOPOCTH U YCKOPEHHSI;

[1P66. YMeHne pemiaTte TEKCTOBBIC 337a4d Pa3HBIX THUIOB (B TOM
quclie Ha MPOLEHTHI, JOJU M 4YacTH, Ha JIBHKCHUE, PpadoTy,
CTOMMOCTh TOBapOB M YCIyI, HAJIOTH, 3ajJa4d W3 OO0JIACTH
yIOpaBJIeHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIIATDH
BbIpa’XXCHUA, YPaBHCHHA, HCPABCHCTBA 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, WHTEPIPETHPOBATD MHPOPMALHIO,
Mpe/CTaBIeHHYI0 B TalOiWmax, Ha [auarpaMmax, Trpadukax,
OTPKAIONIYID CBOWCTBA pPEaJbHBIX IPOLECCOB W  SIBICHUIL;
NPEACTaBIsATh MHPOPMALMIO C MOMOILIBIO TaONWI W AHarpamm;
WCCIIEIOBaTh ~ CTAaTHCTHYECKHE  JIaHHBIe, B  TOM  YHCIIE
¢ IpUMEHEHHEM rpauIecKuX METO/IOB M DIIEKTPOHHBIX CPEJICTB;

[1P68. VYmeHue omepupoBaTh MOHSATHAMH: CIIyYalHBIH OIBIT
U cIy4aiiHOe COOBITHE, BEPOSTHOCTD CIIyYaiHOTO COOBITHS, yMEHHUE
BBIUUCIISITH  BEPOSITHOCTh C  WCIOJNB30BaHWEM rpaduyeckux
METOAOB; IMPUMEHATb (OPMYJBI CIOXKEHHS M  YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKTHl ¥ (OPMYIbI PU PEIICHUN
3ajjay; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHbIMM BEJIMYMHAMH;, YMEHHME IPUBOIUTH IPUMEPHI




NPOSIBIEHUST  3aKOHAa  OOJIBIIMX
1 O0ILECTBEHHBIX SIBICHUSIX;

[IP614. Ywmenume BbIOMpAaTh NOAXOMSIINN W3YYCHHBIM METO
JUId pelieHHs 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE (aKThI
U MaTeMaTHYeCKHE MOJENH B NPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, yMEHHE TPHUBOAWTH IPHMEPEI
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:
9KOJIOTUYECKOTO BOCTIMTAHUS:
- AKTUBHOE HENpUATUE JEUCTBUW, MNPUHOCSIIIUX Bpex

OKpY’Karollel cpene;

- YMCHUC NPOTHO3UPOBATH HC6HaI‘OHpI/I$ITHI>IC OKOJIOT'MYECKUEC
MOCIIEACTBUS TIPENITPHHUMAEMBIX JIEHCTBHUH, IpenoTBpaIiaTh
uX;

- pacmmpeHue

HaTpaBJICHHOCTH;
MeranpeaMeTHBIE pe3yNIbTaThl JODKHEI OTpaXkaTh: OBiageHue
YHUBEPCATHHBIMU YY€OHBIMU TIO3HABATEIHHBIMU JIEHCTBUSIMI:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- pa3pabaThIBaTh IJIaH PEIISHUs MPOOIEMBI C YIETOM aHAIIN3a
AMEIOTITIXCS MaTepHaIbHBIX
U HEMATEPHAIIBHBIX PECYPCOB;

- OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK TIEPEHOCa CPEJICTB

OIIbITa JCATCIIBHOCTHU 9KOJIOTHYECKOM

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

U TIPaKTHYECKYIO 00JIACTH JKU3HEACATEIILHOCTH;

OgnazieHre yHUBEPCAJIbHBIMU PETyJIITUBHBIMU ACHCTBUAMHU:
0) CaMOKOHTPOJIb:

- J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHUTH KOPPEKTHBBHI B
JesSITeNbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISAM

[1P61. Bnagenne meToaamMu 10Ka3aTeIbCTB, AITOPUTMAMH PELICHUS
3ajgad; yMeHHe  (OpPMYNHpOBaTh  ONPEACICHUS, aKCHOMBI
U TEOpeMbl, TNPUMEHATh HX, MPOBOJUTH JOKa3aTeJbHbIC
paccyX/IeHus B XOJie¢ PELIeHNs 3a/a4;

[1P64. YMmenue onepupoBaTh MOHATUSAME: (QYHKIHUS, HEMPEPhIBHAS
(byHKLUS, IPOU3BOAHAS, IEPBOOOpa3Hasi, ONPeACICHHBIN HHTErPal;
YMEHHE HaxXOOWTh IPOM3BOAHBIC 3JIEMEHTApPHbIX (YHKUUH,
WCIIOJIB3Ysl CIPABOYHBIE MaTepUajbl; HCCIeN0BaTh B MPOCTEHUIINX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJbLINE
W HauMEHbIIWE 3HaueHHs (yHKIMH; 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 NOHATHIMU: palloHaNbHAas QyHKUNS,
NoKaszarenbHasi QyHKIUs, cTereHHas (QyHKUus, JorapupMudeckas
¢GyHKIUS, TpUrOHOMeTpudeckne (YHKIWHU, oOpaTHble (yHKIHU;
YMEHHE CTPOUTH TpaQUKH HM3Y4YEHHBIX (QYHKIHHA, HCIOIb30BaTh
rpauKy IpHU U3yYSHUH MPOLIECCOB M 3aBUCHMOCTEH, IPU PELICHUH
3a]a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3aj]ad U3 pealbHOM KHU3HU;
BBIpaXaTh (GopMyIaMu 3aBUCHMOCTH MEX]Ty BEIMIHHAMY;

[1P66. YMeHue pemiath TEKCTOBBIC 337a4d Pa3HBIX TUIOB (B TOM
qypciie Ha MPOUEHTHl, JOMW ¥ 4YacTH, Ha [BW)XXEHHE, padoTy,
CTOMMOCTh TOBapOB M YCIyI, HAJIOTH, 3ajJa4yd H3 OO0JIACTH
yIOpaBlieHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATDH
BBIPaKCHMsI, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBUIO
3aJa4d, MCCIEAOBaTh TIONYYEHHOE pEIIeHWe ¢ OIICHWBATh
IIPaBIONOJ00HOCTb PE3YJIbTATOB;

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




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

[1P69. VYwmenue omepupoBaTh MOHITUSMH: TOYKa, MpsMasi,
IUIOCKOCTh, IIPOCTPAHCTBO, ABYT'PAHHBIH yrojl, CKpEIINBAOIINECS
NpsMble, MapajUIeNbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX
U IUIOCKOCTEH, yrol MeXAy NPSAMBIMH, YTOJd MEXAy MpsMOH
U IUTOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOYKHU
JI0 TIJIOCKOCTH, PAacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; YMEHHME HCIIOJIb30BaTh MpPHU  peIIeHuH 3ajad
n3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATH
pasMepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

[IP610.  Ymenue omepupoBaTh NOHSATHSIMH: MHOTOTPaHHUK,
CeueHHe MHOTOTpaHHHMKa, Ky0, Mapajulelienunes,, mpu3Ma,
nupamuza, GUrypa M MOBEPXHOCTh BpalleHUs, LUIMHAD, KOHYC,
map, cdepa, cedeHnss QUrypsl BpalleHns, MI0CKOCTh, KACAFOIIAsICs
cdepsl, MWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTH MUPAMUJIBL,
NpU3MBI, KOHYyCa, LWIMHIApA, IUIomanb cdepsl, o0beM Kyoa,
OPSAMOYTOJIFHOTO — MapajyiefienuIieaa,  NUPAaMHUIbl,  [PU3MBL,
MWIMHIPA, KOHyca, Iapa; YMEHHE H300pakaTh MHOTOI'PaHHHUKH
M TIOBEPXHOCTH BpAIlIECHHUS, WX CEUEHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB;, YMEHHE
pacrno3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE PacIlO3HABAThH
MpaBUJIbHBIE MHOTOTPAHHUKH;

I1P611 YMeHne — onepupoBaThb — MOHATHSAMHU:  JIBHXKEHHE
B [IPOCTPAHCTBE, M000HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOJIB30BaTh
OTHOIIICHHUE TUIONIAIeH TOBEPXHOCTEH U 00EMOB MOJTOOHBIX (GUTYD
MIPY PEIICHUH 3a/1a4;

[1P612. YMeHue BBIYMCIATH T€OMETPUUYECKHE BENWYMHBI (AJIMHA,
yroi, mJjomanb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIOIb3YA
U3y4YeHHbIE (DOPMYIIBI H METOJIBI;

[1P613. VYmenue onepupoBaTh MNOHATHSMHU: MPSIMOYTOJbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJISIPHOE TIPOM3BEACHNE, YTOJl MEXKTYy BEKTOpPAaMH, CyMMa
BEKTOPOB, POU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTH C TIOMOILBIO
W3y4YCHHBIX (OPMYJT KOOPAMHATHI CepelvHbI OTPEe3Ka, PacCTOSHHE
MEX[IY ABYMs TOUKaMH;

[1P614. Ywmenue BbIOMpaTh NOAXOISAIIMNA W3YyYEHHBIH METO[
JUIs pelieHHs 3aJadd, paclo3HaBaTb MaTeMaTHUECKHE (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 BUbI padoT

O06bem yueOHOH paboTHL, Jac.
Buzibl yqeGHoM paboThl B T. 4. II0 CEMeCTpaMm
BCETO
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
KOHCYJIbTALIUH 4
MPOMEXKYTOUYHASI ATTECTAIINS 6 6
DopMBbI TPOMEKYTOUHOMN aTTECTAIIH Ok3ameH Ox3ameH

2.2 TemaTn4ecKHil IVIaH U COJIEPKAHHUE TUCHMUILINHBI

HpeHCTaBI/ITI) TEMaTUYEeCKHH MIaH U COACPIKAHUEC JUCHUIIIINHEI B (1)0pMe Ta6J'II/IHI)IZ

HaumenoBanue Coaeprxanue y4eOHOro MaTepuaJa
pa3aesioB U TeM

Oo0bem| Dopmupyem| DopMmbl

4acoB bI€ TEKYyHICro
KOMIIETCHIIH| KOHTPOJIA
u

Pa3nen 1. [loBTOpeHne Kypca MaTeMaTUKH OCHOBHO# HIKOJIbI




Tema 1.1 Ilean u 3axauu Jlekmus: OK 01, OK 0]
MATEeMATHKH IPH 0CBOCHHHU Llesib 1 3a1a4 MaTEMATUKK ITPU OCBOCHHUH CIIEHUAIBHOCTH. ba3oBble 3HAHUSA U 02, OK 03,
CHenMAILHOCTH. YMEHHSI 10 MAaTEeMaTHKE B MPOPECCHOHATBHON U B IIOBCEAHEBHOU OK 04, OK
Yucsia U BIYUCICHHS NEesATEIbHOCTH. J{elicTBHS Ha/l MOJOKUTEIbHBIMU U OTPULATEIbHBIMU 05, OK 06,
YHCIIaMH, C OOBIKHOBEHHBIMU U ACCATUYHBIMU Apoosimu. JleiicTBus co OK 07
CTETeHSIMH, (DOPMYIIbI COKPAILICHHOT'O YMHOXKECHHUS.
Tema 1.2 Jleknus: OK 01, OK 0]
IIpoueHTHBIC BHIYMCICHUS. [IpocTble TpOLEHTHI, pa3Hble CcrnocoObl WX BblUMCICHUSA. JIuHelHbIe, 02, OK 03,
YpaBHeHHS U HEPABEHCTBA KBaJ[paTHBIC, IPOOHO- TMHEHHBIC YPABHCHUS 1 HEPABEHCTBA. OK 04, OK
05, OK 06,
OK 07
Tema 1.3 [IpodeccronanbHO-OpUEHTUPOBAHHOE COAEPIKAHUE! OK 01, OK O
IIpoueHTHBIC BHIYMCJICHUS B [IpocTsie 1 crokHbIE TPOLIEHTHI. [IpOlIeHTHBIC BHIYMCIICHUS B 02, OK 03,
npo(l)eccnoﬂa,]]],]-[],[x 3aa4yax HpO(l)GCCI/IOHaJII)HI)IX 3agavdax. OK 04, OK
05, OK 06,
OK 07
Tema 1.4 IMpakTHuyeckoe 3aHATHE: OK 01, OK 113
Pemenne 3anau. Bxoanoii Brruncnenus u npeobpa3oBanus. Y paBHEHUs U HepaBeHCTBa. [ eomeTpus Ha 02, OK 03,
KOHTPOJIb IJIOCKOCTH. OK 04, OK
05, OK 06,
OK 07
Pa3nen 2. IlpsiMble U mjiockocTu B mpoctpaHcTBe. KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE
Tema 2.1. Jexkuus: OK 01, OK 9)
OcHOBHBIE  TOHATHS [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, MIPsMasi, MIOCKOCTb, 02, OK 03,
cTepeoMeTpHu. npoctpancTBO). OCHOBHBIE aKCHOMBI ~ cTepeoMmeTpuu. [lepecekarommecs, OK 04, OK
PacnoJiosxkenne npsiMmbIxX U napajuieJbHbIE U CKPEIIUBAIOLIUECS IPSIMBbIE. YTOJI MEXKAY NPSIMbIMU B 05, OK 06,
IJIOCKOCTeH npoctpancTie. [lepneHauKymsipHOCTh MPsMbIX. OCHOBHBIE POCTPAHCTBEHHBIE OK 07
burypsl.
Tema 2.3. Jexkuus: OK 01, OK 9)
[epnenaukyasspHocts npsamblx, | [lepnenaukynspusie npsiMele. [lapanienbabie npsMble, MEPIEHIUKYISIPHBIE K 02, OK 03,
NMPSAMOM U IJIOCKOCTH, IIOCKOCTH. [Ipu3HaK neprneHauKyIsIpHOCTH MPSIMON U TIOCKOCTH. OK 04, OK
IUIOCKOCTe 05, OK 06,

OK 07




Tema 2.4. Jlexmus: OK 01, OK e}
Iepnenaukyasp u HakiaoHHast.  |[[leprniennukyisap u HakiaoHHas. Teopema o Tpex NepIeHIUKYIsApax. YToma 02, OK 03,
Teopema o Tpex MEK1Y IPAMOM U IJIOCKOCThIO. YTOJI MEXAY IJIOCKOCTSIMHU. OK 04, OK
nepneHIuKyJIspax [leprieHAUMKYISpHBIE 05, OK 06,
IJIOCKOCTH. PaccTosiHKs B IPOCTPaHCTBE. OK 07
Tema 2.5. Jleknusn: OK 01, OK 113
Koopaunarsi n JlekapTOBbl KOOpJIMHATBI B MPOCTPAHCTBE. BEKTOpPhl B MNPOCTPAHCTRBE. 02, OK 03,
BEKTOPHI B CnoxkxeHMe M BBIYMTAHHE BEKTOPOB. YMHOKEHHME BEKTOpa Ha YHUCIO. OK 04, OK
NMPOCTPAHCTBE CxansapHoe Npou3BeICHUE BEKTOPOB. 05, OK 06,
I[IpakTuyeckoe 3aHsATHE: OK 07
[Ipocreiimue 3a1a4u B KOOpAXMHATAX.
Tema 2.6. IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COlePKAHUeE: OK 01, OK 9)
IIpsiMmble U JIOCKOCTH B B3anmHoe pacnosioxkeHnue npsiMbIX B mpocTpancTse. [lapamienbHoCTh TpsiMoi 02, OK 03,
NMPAaKTHYECKHUX 3a/a4ax U  IUIOCKOCTH, TMAapajulebHOCTh  IUIOCKOCTEH,  MEPIEHANKYISIPHOCTh OK 04, OK
IJIOCKOCTEH. Pacnonoxkenue npsMbIX M IUIOCKOCTEH B OKPYXKAlOLIEM MHpE 05, OK 06,
(mpupone, apXuTeKType, TEXHUKE). OK 07
PelreHre npakTHKO-OpUEHTHUPOBAHHBIX 33]1a4.
Tema 2.7 Jlexkums, [IpakTuyeckoe 3ansiTue: OK 01, OK KP
Pemenue 3anau. [Ipsimbie n Pacnonoxenne MPSIMBIX u MJIOCKOCTEN B MIPOCTPAHCTBE. 02, OK 03,
IUVIOCKOCTH, KOOPAUHATHI U [TepnieHIUKYASIPHOCTHU MAPALICIIBHOCTh MPAMBIX M TJIIOCKOCTEN. JleKapTOBbI OK 04, OK
BEKTOPHI B KOOpAMHATBl B TpOCTpaHCTBE. Bektopel B mpoctpaHcTBe. ClokeHue u 05, OK 06,
MPOCTPAHCTBE BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA yncio. KoopinHaThl BEKTOpA. OK 07
Pa3znen 3. Crenenn u kopHu. CTeneHHas, nokazarejabHas v jorapudpmuyeckas pyHKuuu.
Tema 3.1 Jleknus: OK 01, OK 9)
Crenennas QpyHKIHs, ee [TonsiTue KOpHS N-0H CTENEHU U3 IEUCTBUTEIBHOTO Ynciia. ODyHKINU y = VX n 02, OK 03,
cBoiicrBa. [IpeodpasoBanue ux cBoiicTBa u rpaduxu. CBoiicTBa KOpHS N-0i CTENIEHHU. OK 04, OK
BbIPAKEHUN € KOPHAMM N-0i gpaKg HHECKOE 3aHITHE: . 05, OK 06,
cTemeHH peoOpazoBaHUe UPPALTUMOHAIBHBIX BBIPAXKEHUN OK 07
Tema 3.2 Jlexknusi: OK 01, OK e}
CgoiicTBa cTeneHu ¢ [ToHsITHE CTENEHN ¢ palMOHAIBHBIM MoKa3aTeneM. CTeneHHble (PYHKINH, UX 02, OK 03,
PALMOHAIBHBIM U CBOICTBA U TpadUKH. OK 04, OK
AeHCTBUTEIbHBIM NMOKa3aTeJsiMu | [IpakTuyeckoe 3aHsTHE: 05, OK 06,
[TocTpoenue rpadikoB cTENEHHBIX (YHKITUH. OK 07




Tema 3.3 Jleknusn: OK 01, OK KP
Pemienne nppanuoHaJabHbIX PaBHOCHIIBHOCTH HPPALIMOHAIIBHBIX YPaBHEHHN. 02, OK 03,
YPaBHeHMI IIpakTHyeckoe 3ansiTHe: 8 |OK 04, OK
MeTtopl penieHNs UPPAaUMOHAIBHBIX YPABHEHU. 05, OK 06,
OK 07
Tema 3.4 Jexknus: OK 01, OK KP
IHoka3arenbHast GyHkums, ee CreneHb C OPOM3BOJBHBIM JICMCTBUTENIBHBIM IOKa3aresneM. OnpeaeneHue 02, OK 03,
CBOICTBA. MoKa3aTeabHOM (yHKIMM M ee CBOicTBAa. 3HAKOMCTBO C TNPHUMEHEHHEM OK 04, OK
IToxa3arenbHbIe ypaBHEHHUA U NOKa3aTeIbHON (QYHKLUH. 05, OK 06,
HepaBeHCTBa IIpakTnyeckoe 3ansiTue: 10 0K 07
Pemenne mokasaTelbHBIX YpaBHEHHH METOJOM YpPaBHHBAHHS IOKa3aTele,
METOZOM BBEJICHUS HOBOW NEPEMEHHOH, (YHKIMOHAIBHO-TpaGUIECKIM
METOJIOM.
Pemennie noka3zarenbHbIX HEPABEHCTB
Tema 3.5 Jeknusa: OK 01, OK 113
Jlorapugm yucaa. CpoiictBa Jlorapudm uucna. CporicTa jorapudmMos. 02, OK 03,
Jorapu(pmMoB Onepauus porapudpmuposanus. [lpakTudeckoe 3anaTue: Beruncnenue 4 |OK 04, OK
sorapu@moB. 05, OK 06,
OK 07
Tema 3.6 Jexkuusa: OK 01, OK 113
Jlorapudpmuueckas ¢pynkuus, ee |Jlorapupmuueckas pyHkuus u ee coiicta. [lonsarue norapupmudeckoro 02, OK 03,
cBoiicTBa. Jlorapupmuueckue ypaBHeHHUs. Onepaiys MOTeHIUPOBaHHUS. OK 04, OK
YPABHEHMS, HEPABEHCTBA. IIpakTH4eckoe 3aHsATHE: 11 |05, OK 06,
Tpr OCHOBHBIX Me€TOJAa pEUIeHHs  JOrapu(PMHUECKUX  YpaBHEHMHIA: OK 07
(GyHKIMOHATIBHO- rpaduyecKkuii, METO ] HOTEHIIMPOBAHUS, METO/I BBEACHUS
HOBOM nepeMeHHoM. JlorapudmMuyeckue HepaBeHCTBaA.
Tema 3.7 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHUE: OK 01, OK 113
JlorapugmsbiB npupoae u [Tpumenenue norapudma. Jlorapupmuueckas 02, OK 03,
TeXHHKe cnupains B npupose. Ee maTemarnuecknue CBOWCTBA. 4 |OK 04, OK
05, OK 06,
OK 07
Tema 3.7 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHUE: OK 01, OK e}
JlorapugmpiB npupoae u [Tpumenenwne norapudma. Jlorapudmudeckast ciupaib B IPUPOJIE. 02, OK 03,
TeXHUKEe Ee maTemaTnueckue CBONUCTRA. 4 OK 04, OK
05, OK 06,

OK 07




Tema3.8 Jleknus: OK 01, OK KP
Pemenne 3axau. CrenenHas, mokasareiabHasl U JJorapupmuueckast QyHKIUU. 02, OK 03,
Crenennasi, noka3areJbHas U IIpakTHyeckoe 3ansiTHe: 6 |OK 04, OK
Jorapummuyeckas yHKuUU Pemenue ypaBHeHUH. 05, OK 06,

OK 07

Paznen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue (pyHKIUN
Tema 4.1 Jlekmus: OK 01, OK 0)
Tpuronomerpnyeckue pynknumn |Pamuannas wmepa yrma. [loBOpoT TOYKM BOKpPYr Hauanga KOOpPAMHAT. 02, OK 03,
NPOM3BOJIBHOIO YIJIA, YUCJIA Omnpenenenue cuHyca, KOCHUHYCA, TAaHI'€HCA W KOTaHI€HCA. 3HAKU CUHYCA, 5 [OK 04, OK

KOCHHYCA, TAHI€HCAa M KOTaHIeHCa 10 YETBEPTSAM. 3aBUCHUMOCTb MEXKIY 05, OK 06,
CHUHYCOM, KOCUHYCOM, TAHT€HCOM ¥ KOTAHT€HCOM OK 07
OJIHOTO U TOT0 K€ yrja.

Tema 4.2 Jlekmus: OK 01, OK 0)
OcHoBHbIE TPUTOHOMETPHYECKHEe | Tpuronomerpuyeckue ToxxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC 02, OK 03,
TOXKIECTBA YIJIOB. 4  |OK 04, OK

IIpakTnyeckoe 3ansirue: 05, OK 06,
[IpeoOpazoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BbIPAKEHUI. OK 07

Tema 4.3 Jleknus: OK 01, OK @)
Tpuronomerpuyeckne pynkunn, |O01acTb ONpeneNeHUss M MHOKECTBO 3HAUYEHUH TPUTOHOMETPUUYECKUX 02, OK 03,

HX CBOIiCTBA U rpaduku ¢byakuii. YETHOCTh, HEUETHOCTb, MEPUOJAUYHOCTH TPUTOHOMETPUUECKUX OK 04, OK

¢bynknuii. CBolicTBa 1 rpaduku QyHKIHHA Y = COS X, Y =Sin X, y =tg X, y = ctg 6 05, OK 06,
X. CxxaTue U pacTshkeHHe rpagiKoB TPUTOHOMETPUUYECKUX (YHKIIMH. OK 07
IIpakTHYeckoe 3aHATHE:

[IpeoOpazoBanue rpauKoB TPUTOHOMETPUUECKUX (DYHKIIHH.

Tema 4.4 Jexkuus: OK 01, OK 0]
OOpatHbIe OO6partHble TpuroHomerpuueckue GyHkiuu. Mx cBoiicTBa U rpaduki. 02, OK 03,
TPUroOHOMeTpUYeckue pyHKIMH 6 0K 04, OK

05, OK 06,
OK 07

Tema 4.5 Jexkuus: OK 01, OK 113
Tpuronomerpuyeckue VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. 02, OK 03,
YPaBHEHHS U HEPABEHCTBA VYpaBHeHue tg X = a, ctg X = a. OK 04, OK

IIpakTHyeckoe 3aHsATHE! 10 [0S, OK 06,
Pemienne TpUroHOMETPUYECKUX YpaBHEHUN OCHOBHBIX THUIIOB: MPOCTEHIINE OK 07

TPUTOHOMETPUYECKUE YPABHEHUs, CBOASILIMECS K KBAaJPATHBIM., PEIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.
[Ipocreiilre TPUrOHOMETPUYECKUE HEPABEHCTBA




Tema 4.6 Pemenue 3agauy. IIpakTHYeckoe 3aHsATHE: OK 01, OK KP
OCHOBBI TPHTOHOMETPHH. [IpeoOpa3zoBanue  TPUTOHOMETPUUECKUX BBIpOKEHHH. Pemenue 02, OK 03,
Tpuronomerpnyeckue TPUTOHOMETPUUYECKUX YPABHEHHUH U HEPABEHCTB B TOM YHUCIIE C 2  |OK 04, OK
byHkumMu HCIOJIb30BAaHUEM CBOMCTB (DYHKIIHIA. 05, OK 06,
OK 07
Pa3nes 5. IponzBoaHas u neppoodpasHas GyHKUMH
Temab.1 Jekuus: OK 01, OK 9]
IonsiTHEe NPOM3BOIHOIA. [Tpupamenue aprymenta. [lpupamenne ¢pynkunu. 3anaun, IpUBOISAIINE K 02, OK 03,
®opmyJibl H IPABHJIA MOHATHIO IPOU3BOAHOM. OlpeneneHue Npou3BOAHON. AJITOPUTM OTBICKAHHUS g [OK04,0K
auQp¢epeHIUPOBaAHUA IIPOU3BOJHOM. 05, OK 06,
IIpakTH4yeckoe 3aHsATHE: OK 07
@opmyisl quddepennmpoBanusi. [Ipasua nuddepeHunpoBaHus.
Temab.?2 Jlexkmus, IIpakTuyeckoe 3aHATHE: OK 01, OK 9)
IlonsiTue o [Tonsarue HenpepsiBHOM (yHKIMU. CBOCTBA HENIPephIBHOM (pyHKIMH. CBA3H 02, OK 03,
HeNpepbIBHOCTH (pyHKIMM. MEX]y HEMPEPHIBHOCTHIO U JUPPEepeHIIMPYEMOCThIO (YHKIIUU B TOYKE. 4 |OK 04, OK
Metoa nnTepBajioB ANropuT™M peleHUs] HEPAaBEHCTB METOA0M 05, OK 06,
VUHTEPBAJIOB. OK 07
Temab.3 Jekuus: OK 01, OK 113
I'eomerpuuecknii u ¢pusnyeckuii | ['eomeTpryeckuii CMbICI IPOU3BOJHON PYHKIIMH — YTIIIOBOM KO3 PULIMEHT 02, OK 03,
CMBICJI IPOU3BOIHOM KacaTeJIbHOU K TpaguKy (QYyHKIHU B TOUKE. AJTOPUTM COCTaBJICHUS 6 [OKO04,0K
ypaBHEHUS KacaTeabHOH K rpaduky pyHkuuu y=Ff(X). 05, OK 06,
IIpakTuyeckoe 3aHaTHE: OK 07
YpaBHeHHE KacaTelnbHOU K rpaduKy QYHKIMH.
Temab.4 Jekuus: OK 01, OK T
MoHoToHHOCTH PYyHKIMH. Bospacranue n yObiBaHMe (PYHKIIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS 02, OK 03,
Toukn 3xcTpemyma (GyHKIIMU 3HaKY IPOU3BOJAHOM. 3a/1aui HA MAKCUMYM U MUHUMYM. AJITOPUTM 4 |OK 04, OK
UCCIeI0BaHMs PYHKIIMH U TOCTPOEHHUS ee TpaduKa ¢ TOMOIIbIO 05, OK 06,
MIPOU3BOAHOM. OK 07
Tema 5.5 Jlexnus, [IpakTuyeckoe 3anaTue: OK 01, OK KP
Hccaenosanue pyHkuuii u HccnenoBanue (yHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE I'PpauKOB. 02, OK 03,
MOCTPOEeHUE rpapuKoB 12 (OK 04, OK
05, OK 06,
OK 07
Tema 5.6 Jlexnus: OK 01, OK 0}
Haubosbieen HanMeHbI1Iee Haxoxxnenre HanbobIero 1 HAMMEHbBIIETO 3HAYeHUN (DYHKITUH. 6 02, OK 03,
3HaYeHus] QyHKUUHT IIpakTHyeckoe 3aHsITHE: OK 04, OK
[TocTpoenune rpadUKOB € UCHOIB30BAHUEM allllapaTa MaTeMaTHYECKOTO 05, OK 06,




aHajim3a.

OK 07

Tema 5.7

OK 07

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlePKAHUE: OK 01, OK 9]
Haxoxenne onrumMaibHOro HaumensbIiee u HanbOosbIee 3Ha4eHUE ()YHKIINU. 02, OK 03,
pe3yJbTara ¢ IOMOIIbI0 2 |OK 04, OK
NPOU3BOIHOMN B IPAKTHYECKHX 05, OK 06,
3ajavax OK 07
Tema 5.8 Jlekus: OK 01, OK 9)
IlepBooOpa3nas pyHKIUM. O3HaKOMIICHHE C TIOHSATHEM HHTErpajia u nepBoodpasHoi wist ¢pyukiuu y=F(X). 02, OK 03,
IIpaBuia HaxoxKAeHUsT Tabnua Qopmyn uis HaxoxAeHHUS MepBooOpasHbIX. V3yueHue mnpaBuia) OK 04, OK
nepBoospasHbIX BBLIUKMCIIEHHS [IEPBOOOPA3HOIA. 8 |05, 0K 06,
IpakTH4yeckoe 3aHATHE: OK 07
Perrenue 3a1a4u Ha CBA3b IEPBOOOPA3HOM U €€ MPOU3BOJIHOMN, BEIUUCIICHUE
nepBooOpa3HOM A1 JaHHOM PyHKUMU.
Tema 5.9 Jlexnmsi: OK 01, OK I3
I[nomaabs KpUBOJIMHETHOM 3ajaun, NPUBOJALIME K MOHATUIO ONPEIETIEHHOTO UHTETpalla — O BHIYMCICHUH] 02, OK 03,
Tpanenuu. ®opmyaa HeloToHa — |myomaau KpUBOJIMHENHON Tpanenuu. [loHsATHe onpenenéHHOro MHTErpana. OK 04, OK
Jleiibnuua ["'eomeTpuueckuiit 1 GU3NYECKUN CMBICI ONpeeTIeHHOro HHTerpana. Gopmynal 12 05, OK 06,
HproTona — Jleitbuuia. OK 07
IIpakTHYeckoe 3aHATHE:
Pemenue 3a1ay Ha IpUMEHEHNE UHTETPajia JJisg BEIYUCICHUS (PU3UUECKUX
BEJIMYUH U IUIONIAIeH
Tema 5.10 IIpakTHYeckoe 3aHsATHE: OK 01, OK T
Pemenne3anay. [lpousBognas Dopmyiel 1 ipaBuia nuddepenimpoanus. MccnenoBanne QpyHKIuii ¢ 02, OK 03,
U NIepBo00pa3Hast PyHKUIMH. MOMOIIIbIO TTporU3BOAHON. Hanbosbiiee 1 HanMeHbIlee 3Ha9eHUs (PYyHKITUH. 6 OK 04, OK
Brruncnenue nepsoodpasHoit. [Ipumenenue nepBooOpa3HOi. 05, OK 06,
OK 07
Pa3nen 6. MHOrorpaHHUKHM M TeJla BpalleHUust
Tema 6.1 Jlekusn: OK 01, OK 9)
IIpu3ma, napaaienenunen, kyo, |IIpusma (HakioHHas, npsmas, npaBuibHas) U e€ aneMeHTsl. [lapannenenunen. 02, OK 03,
nupaMujia u ux cedeHust CaoiicTBa mpsiMoyrosibHOro napauienenumnena. Ky6. [Mupamuga ueé 2 0K 04,0K
snemeHThl. [IpaBusbHas nupamua. 05, OK 06,




Tema 6.2 Jexknus: OK 01, OK 0)
IIpaBuiibHBIC MHOTOTPAHHMKUB | [lomane MOBEPXHOCTH MHOTOTpaHHHMKOB. [Ipocreiinine KOMOWHAIMH 02, OK 03,
KU3HU MHOTOTpaHHUKOB. [IpaBuiIbHbBIE MHOTOTPAHHUKH. OK 04, OK
IIpakTHYeckoe 3aHATHE: 05, OK 06,
Brruucrienue 31eMeHTOB IPOCTpaHCTBEHHBIX (huryp (p&opa, muaroHau, OK 07
YTJIBI).
Tema 6.3 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE: OK 01, OK o
Huausap, KOHYC, Iap U UX Humunap, xonyc, chepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYrOBOTO 02, OK 03,
ceyeHust LWINHApA, MPSIMOrO KPyroBoro konyca. M3oOpakeHue Tesn BpalleHHs Ha OK 04, OK
wiockoctu. IlpeacraBinenne 00 yceu€HHOM KoHyce. (CedeHuss KoHyca 05, OK 06,
(mapajuieIbHOE OCHOBAaHUIO M TPOXOJIEe Yepe3 BEpIIMHY), CEYCHHUs OK 07
HMIMHJpa (apajuIeIbHO U NEPIIEHIUKYIISPHO OCH), CEUEHUAX
mapa. Pa3séprka nunuHapa u KoHyca.
Tema 6.4 Jlexknusi: OK 01, OK 113
O0bemblI ¥ UIOIIAAH Ob6bvem IIPSIMOYTOJIBHOTO  [MapaJlIeNICIIUIIE A, 02, OK 03,
MOBEPXHOCTEH TeJ O6beM kyba. OO6beMbl mpsAMOM MPU3MBI U IHIKMHAPA. OOBEMbI MHUPaAMUIBI OK 04, OK
u konyca. O6beMm mapa. 05, OK 06,
OK 07
Tema 6.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COICPKAHME: OK 01, OK @)
IIpumepsl cumMMeTpHii B [TonsiTHE O CUMMETPUU B MPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBasi, 3epKaJIbHAas). 02, OK 03,
npodgeccun O06o0011eHne npeAcTaBIeHNH O MPaBUIIBHBIX MHOTOTPaHHUKAX (TeTpasap, KyO, OK 04, OK
OKTa’p, J0JIeKadIp, HKOCAIP). 05, OK 06,
[Tpumeps! cummeTpuii B mpodeccun OK 07
Tema 6.6 IIpakTHyeckoe 3aHsATHE: OK 01, OK T
Pemienne 3agau. O6bembl u TUIOIIA N MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ 02, OK 03,
MHOrorpaHHUKH U TeJia BpallleHUs. OK 04, OK
BpAalllCHUs 05, OK 06,
OK 07
Paznen 7. DiieMeHTbI TEOPHH BePOSATHOCTEH M MaTeMATHYeCKOH CTATHCTHKH
Tema 7.1 Jlexknust: OK 01, OK I13
Co0bITHE, BEPOSITHOCTH COBMECTHBIC MU HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYyMMBI 02, OK 03,
coObITHs. Cl10:KEHHE H COOBITHI. YCIIOBHasi BEPOSTHOCTb. 3aBHCHUMBIE W HE3aBUCHMBIC COOBITHSL. OK 04, OK
YMHOKE€HHE BEPOSITHOCTEi TeopeMbl 0 BEpOATHOCTH NPOU3BEACHUS COOBITUI. 05, OK 06,
IIpakTH4eckoe 3ansiTHE: OK 07

Pemnrenue 3amau.




Tema 7.2 IIpogeccHOHAILHO-OPHEHTHPOBAHHOE CO/lEPKAHUE: OK 01, OK 0]
BepositHOCTH B OTHOCHTENbHASI YaCTOTa COOBITHUS, CBOICTBO €€ 02, OK 03,
npogdeccHoOHANBHBIX 3a]a4aX [YCTOMYMBOCTH. Cratuctuueckoe OIpECIICHUE BEPOATHOCTH. OK 04, OK
OrneHKa BEpOATHOCTU COOBITHSL. 05, OK 06,
OK 07
Tema 7.3 Jlexkmus: OK 01, OK 0]
JuckperHasn ciay4aiiHas Bunel ciayyaiiHbix BesinuuH. ONpeneneHue TUCKPETHON CIIy4aliHON BEJIMYUHBL. 02, OK 03,
BeJINYHUHA, 3aKOH ee 3aKOH pacnpeesieHus: AMCKPETHOM ciiyyailHOW BEJIMYNHBI. OK 04, OK
pacnpeneaeHust IIpakTHYeckoe 3aHATHE: 05, OK 06,
UucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI. OK 07
Tema 7.4 Jlekmus: OK 01, OK 0)
3agaum maTemMaTH4ecKo [lepBuuHas 0OpabOTKa CTATUCTUYECKUX JaHHBIX. 02, OK 03,
CTATHCTHKH IIpakTu4eckoe 3aHATHE: OK 04, OK
UucnoBble XapakTepUCTUKH (CpenHee apudMeThuiecKoe, MearuaHa, pa3max, 05, OK 06,
mucrniepcust). Pabora ¢ Tabnumamu, rpadukamMu, TuarpaMMamMu. OK 07
Tema 7.5 Jlekmus: OK 01, OK KP
DJIEMEHTBITEOPHH BEPOATHOCTEH Bubpl cOOBITHIA, BEpOSTHOCTH cOOBITHH. CIIOKEHHE U YMHOXKECHHE 02, OK 03,
M MAaTEeMATHYECKON CTATUCTHUKH  BepOsTHOCTEH. [lMCKpeTHas CiTydyaifHasi BEIMYMHA, 3aKOH €€ pacIpe/eICHusI. OK 04, OK
3aia4i MaTeMaTU4eCKONH CTaTUCTUKH. 05, OK 06,
IIpakTHYecKkoe 3aHATHE: OK 07

Pemnrenue 3amau.




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
TEKYILET0 KOHTPOJIS peicTaBieHsl 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 METOABbI TEKYLICIro KOHTPOJA 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 JUCHUNJIMHBI (MOAYJIs1), Yac. ®opma

paszienoB TEKYLLEero

Bcero KonTakTHas pabdora KOHTPOJIS
00y4AIOLINXCS ¢ ycneBaemoc

npenogaBarteseM 1o BUAam ™,
yueOHBIX NPOMEKYTO
3aHATHI YHOI
arrecTanuu
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. Ilpsamvie 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

4

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 Ulorapudm uucna. CoiicTa 6 4 2 I13
norapumMoB
Tema 3.6 Jlorapudmudeckas GyHkms,
ee CBOICTBa. 7 2 2 I13
Jlorapudmuueckue
YpaBHEHHSI, HCPABEHCTBA
Tema 3.7 Jlorapudmsl B Ipupojie 1 6 4 2 O
TEXHUKE
Tema 3.8 Pemenue 3amgau. CTereHHas,
rokasareibHasl U 4 2 2 KP
norapudmuueckas
GyHKIIUN
IIpome:xxyTouHasi arrecranus B 1 Koncynabranus - 2 IK3aMeH-6
cemecTpe
97 40 40
Pazoen 4. Ocnoevl mpuzonomempuu. Tpuzonomempuueckue hyHkyuu
Tema 4.1 TpuroHoMeTpruecKue
(YHKITH TIPOU3BOIBHOTO 4 2 2 O

yria, 9uciia




Tema 4.2

OCHOBHEBIE
TPUTOHOMETPUUECKHE
TOXIECTBA

Tema 4.3

Tpuronomerpruyeckue
(GyHKLMH, X CBOWCTBA U

rpaduku

Tema 4.4

OO6parHbie
TPUTOHOMETPHUUYECKHE

GyHKITUN

Tema 4.5

Tpuronomerpruyeckue
YPaBHEHHUS U HEPABEHCTBA

113

Tema 4.6

Pentenne 3agay. OCHOBEI
TPUTOHOMETPHH.
TpuronomeTpuyeckue

GyHKIAN

Paszoen 5. IIpouseoonasn u nepeoodpasnasn hynkuyuu

Temab.1

[ToHsATHE TPOU3BOIHOM.
DopMmyIbl U IpaBUiia
muddepeHupoBaHus

Tema 5.2

[ToHsiTHE O HEMPEPHIBHOCTH
¢ynkuuu. Merton
WHTEPBAJIOB

Tema 5.3

I'eomerprueckmii u
(bu3MUECKUi CMbICIT
MIPOU3BOJHOMN

113

Tema 5.4

MOHOTOHHOCTb (PYHKIIUH.
Touku ’3KcTpeMyma

Tema 5.5

VccnenoBanue GyHKUui U
OCTPOEHHE TPaYUKOB

10

Tema 5.6

HauOounsiiee u
HAUMEHbIIIEE 3HAUEHUS

byHKIUN

Tema 5.7

Haxoxxnenne onTtuMaabHOTO
pe3yabpTaTa ¢ IOMOILBIO
IIPOU3BOJHOMN B
MIPaKTHYECKUX 33a4ax

Tema 5.8

[TepBooOpazHas GyHKINH.
[IpaBuna HaxXOXKACHUS
NepBOOOPA3HBIX

Tema 5.9

ILnomane KpUBOJIMHEWHON
Tpanenuu. Popmyna
Hprorona — JleiiOumnia

10

113

Tema
5.10

Pemenue 3anay.
[Ipou3BoaHas u
nepBooOpasHas QyHKIMH




Pa3zoen 6. Mnozozpannuku u mena epauieHus

Tema 6.1 [Ipusma, mapamienenures,
KyO, MUpaMuIa U UX 4 2 O
CCUCHUS
Tema 6.2 [IpaBuibHbIC 6 4 5 0
MHOTOTPAHHHUKH B KU3HU
Tema 6.3 Lunusap, KOHYC, AP U UX 4 4 o
CeUeHUs
Tema 6.4 O0BEeMBI 1 anomam/l 4 p m
MOBEPXHOCTEH Tell 2
Tema 6.5 [Ipumepsr cummeTpuii B 9 5 0
npodeccun
Tema 6.6 Pemenue 3amau.
MHOTrOTpaHHUKH U TEJIa 4 2 2 T
BpALICHHS
Pa3zoen 1. Inemenmol meopuu 6epoasmHocmet U MamemMamudecKoil CmamucmuKku
Tema 7.1 |CoObITHE, BEpOSTHOCTD
coObrTrsi. Cllo’KeHUE U 8 4 4 113
YMHOXEHHE BEPOSTHOCTEH
Tema 7.2 BeposiTHOCTB B
npodeccCHOHaTIBHBIX 3 2 1 O
3amadax
Tema 7.3 |[luckpeTHas ciydaiiHas
BCJIMYMHA, 3aKOH €€ 8 6 2 0]
pacrpeneneHus
Tema 7.4 Bamaun MaTeMaTUYECKON 4 5 5 0
CTaTUCTHKHU
Tema 7.5 DnemeHTHI TeOpUH
BEPOSITHOCTEH I/Iv 6 3 3 KP
MaTeMaTHIeCKOI
CTaTUCTHKHU
IIpomMe:xxyTouHasi aTTeCTAllUA BO 2 8 Koncyabranus — 2 JK3aMeH-6
cemecTpe 155 69 71 7
Bcero: 252 109 111 16

[Tpumeuanue. @opmbl TeKyIero KOHTpos ycneBaemoctu: omnpoc (O), rectupoBanue (T), KoHTpoIBHAS

pabota (KP), mpaktuueckoe 3ananue (I13)

OneHoYHBIE CPeACTBA
(popMBI TEKYIIETO KOHTPOJIS)

IToxka3aresm olleHKH

Kpurepuu onenkn




TectupoBanue

MPOLCHT IPaBUJIbHBIX OTBCTOB

Ha BOIIPOCHI TECTA.

MaxkcuManbHBIH 04l 3a
TECTUPOBAHUE TI0 TEME - 5
0aJlIoB.

Menee 60% — 0 6amos;
61 - 75% — 30amwia;

76 - 90% - 4 0anmna;

91 - 100% - 5 0amnos.

KonTtponsHas pabora

[MPaBUJIbHOCTDb PCILICHUS,
KOPPEKTHOCTH BBIBOJIOB
000CHOBAaHHOCTh PEIICHUN

MaxkcuMaJIbHO 5 0asI0B B
3aBUCHMOCTH OT YHCJIA
PCIICHHBIX 337a4.

IIpakTrueckoe 3ananue

[MPaBUJIbHOCTDb PCILICHUS,
KOPPEKTHOCTHb BBIBOJIOB

MaxkcuMaJIbHO 5 0asuIoB 3a
OIHO 3a/IaHUE

000CHOBAaHHOCTH PEIICHUN

[IpomexyTouHas aTTecTanus BO BTOPOM CEMECTpPE OCYIIECTBIseTCcs B ¢opMe dK3aMeHa U
MIPOBOJIUTCS B BHJIE YCTHOTO M MUCHbMEHHOTO OTBeTa Ha OusieT (ayauTopHo). Kaxapiit 6mier cogepxut |
TEOPETUUECKHI BOIPOC U 3 MPAKTUUECKUX 3a/]auu.

YcnoBueM nomycka oOy4aromierocss K IpOMEXYTOUHOM aTTecTalluu SIBISETCS OCBOCHHE
MaTepuaioB y4eOHON IUCHUIUIMHBEI B oObeMe He MeHee 75 %, ompefeNeHHOE IO pe3ylbTaTraM
CHUCTEMAaTUYECKOI0 TEKYIEro KOHTPOJIS.

Oyenxu  «omauuHo»  3aCIYKUBAeT  CTYJIEHT, OOHApyXHBIIMH  BCECTOPOHHEE,
CUCTEMAaTUYECKOE U TNTyOOKOe 3HaHNE Y4eOHO-POrPaMMHOI0 MaTepuaia, yMeHHe CBOOOIHO BBIMOIHATh
3a/laHusl, NPELyCMOTPEHHBIE MPOrpaMMOM; YCBOMBIIMN OCHOBHYIO M 3HAaKOMBIH C JONOJHUTEIBHON
JUTEpPaTypoil, PEKOMEHJOBAaHHOW MPOrpaMMOM; MOHUMAIOIIMKA B3aUMOCBS3b OCHOBHBIX IOHSATHIA
JUCIUIUIMHBI B MX 3HAUYEHUU JJI1 CaMOBOCIIMUTAHUS, WICHTU(QHUKAIMH, AaKTUBHOIO YdacTus B
npo¢ecCHOHATBHOM O0YYE€HUH; MPOSIBUBILIUN TBOPYECKHE CIHOCOOHOCTH B MOHMMAaHUH, U3J0XKEHUU U
UCIOJIb30BaHUU YU€OHO-TIPOrPAMMHOTO MaTepHana;

Oyenku «xopowio» 3aclly’)KUBAaeT CTYJIEHT, OOHapyXHUBIIMM IOJHOE 3HAHHE Y4eOHO-
IIPOTPaMMHOIO MAaTepuaja; YCIEHNIHO BBIIOJHIIONMN MPEAyCMOTPEHHbBIE IIPOTrPaMMOM  3a/laHHs;
YCBOMBILINK OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B IIPOrpaMMe; NMOKa3aBIIMN CHCTEMaTHYECKUN
XapakTep 3HaHUH MO JUCHUIUIMHE U CHOCOOHBIN K MX CAMOCTOSITEIbHOMY MTOTIOJIHEHUIO 1 OOHOBIICHHIO B
X0Jle AanbHeien yueosl;

Oyenku «y00671emeopumenbHoy 3acily’>KUBAaeT CTYJIEHT, OOHAPYKUBIIUN 3HAHHUS OCHOBHOT'O
y4eOHO-TIPOrpaMMHOI0  MaTepuaja B oObeMe, HeOoOXOJUMOM i JanbHeimeidl y4eObl
npoeCCHOHATBHON JEATENbHOCTH; CIPABISIONIMICA C BBINOJIHEHHEM 3a/aHuil, MpeayCMOTPEHHBIX
IIPOrpaMMOil; 3HAaKOMBIA C OCHOBHOW JMTEPATYPOH, PEKOMEHIOBAHHOM INMPOTPaMMOM; JOIMYCTHBIINI

MOrp€IIHOCTU B OTBETC, HO 06J'Ia)IaIOIIII/II\/'I HGO6XOJII/IMI)IMI/I SHaHUAMU JId WX  YCTPAHCHUSA II0[J

PYKOBOJACTBOM IIPCIIOAaBaTCIIA,



Oyenku «Hey0061emeopumenbHoy 3aciy’)KUBACT CTYIEHT, OOHApYKUBIIHH CYILECTBEHHbIC
po0Oesibl B 3HaHUU OCHOBHOTO Y4EOHO-IIPOrpaMMHOTO MaTepualia; He CIIPaBIISIIOIIMICS C BHITOJIHEHUEM
3aJlaHUi, TPETyCMOTPEHHBIX MPOTpaMMOM; c€Ja00 3HAKOMBIH C OCHOBHOM  JIMTEpaTypoOM,
PEKOMEHJOBAHHOM TPOrpaMMOid; JOMYCTUBIINN CEPHE3HBIE MOTPEMIHOCTH B OTBETAX, HYKIAIOLIUNCS B

MMOBTOPCHHUU OCHOBHBLIX pa3AcCiiOB KypcCa IO pYKOBOJACTBOM IIPCIIOAaBaTCIIA.

3.2 OueHOYHbIE CPeICTBA TEKYLIEr0 KOHTPOJISA YCIeBAeMOCTH 00yYaommXxcst

[TpumepHBIif BapuaHT onpoca K paszaeny 2:

Bompoc Kinro
q
B kakoMm BapuaHTe IpeACTaBICH OTBET C OIMOOYHBIM CYKICHUEM: 0

a) JIBe TIOCKOCTH CUMTAIOTCS MapaUIebHBIME, €CITU KaKIas U3 HUX
napajiesibHa TPETbel TIOCKOCTH.

0) IBe nmepecekaromuecs npsMble, HAXOISAIINECST B OJHOM IUIOCKOCTH,
Ha3bIBAIOTCS MApaUIeIbHBIMUA. B) J[Be mapayiesibHbIe JIMHUH MOTYT
00pa30BaThCsl B PE3yNIbTATE MEPECEUCHHUS ABYX MapalIeIbHbBIX
IUIOCKOCTEH TPETheH IMIIOCKOCTHIO.

Kakumu Ha3BIBAIOT IJIOCKOCTH U MPSIMYIO, HE  MMCIOIIUX ~ HU a
OMHOW  OOmIEeH  TOYKH:
a) mapaienbHbIMU

0) nepneHIuKyIIPHBIMU
B) MPSIMBIMHU

CKOIBKO CITy4aeB B3aUMHOT'O PACTIONOXKEHHS MPSIMOM U TUIOCKOCTH B B
MIPOCTPAHCTBE UMEETCS: a) 2
0)4
B) 3

Ecte Tpu mnockoctu F, L, O. [Tnockocts F sBisercs mapamienbHON a
wiockoctu O, mmockocth L — mapamrensHoii mmockoctu O. Ykaxkure
NPaBUILHBIN BaAPUAHT:

a) ITnockocts F u mmockocts L mapamnensHbl. 6) Ilmockocts F u
TI0CKOCTH L meprienqukynsapHsl. B) Y mnockoctu F u miuockoctu L ecth
OJIHA TOYKA TIepeceUeHHsI.

[TpuMepHBIi BapraHT MPaKTHYECKOTO 3aaHUs M KOHTPOJIBHBIX padoT Mo pazaerny 3.

1. Pemuth ypaBHEHUE
1.V3x-2)=4
2.3(2x-5)=-1



3.N5x-1)=x+1
4.Nx+5)=2x-1
5.Nx2+2)=x*+5)-1

2. IlocTpouthb cxemaTudecku rpaduk GyHKIHNA

y=5
3. Pemiuth ypaBHEeHHE
2x+1 — 32
4* = 64
Z(xz_l) =8
3(x2+2) — 27
4. PemnTh HEPABEHCTBO
2641 < 16
1 x—2

5) =9

5. Pemre ypaBHEeHHE

logs (x +4) =2

a)

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

[IpumepHble BapuaHThl IPAKTUUECKHUX 3aJaHUI U KOHTPOJIBHBIX paboT 1o pasjaeny 4:

1. Haiitu oGnacth onpezeneHust pyHKIUU:

Yy =+/cosx

1. Haiitn nepuo pyHKIUU: 1) y= tg 3_X 2) y= sin i
4 3



BapuanTt Tecta K paszaeny 6:

BONDOCKL BapuaHTbl
DOlPOCR] OTBETOB
B npusme umeromeit 12 pedep, kakas ¢purypa jJeXuT B OCHOBAaHHH? a)
Q) YETHIPEX YT OJIbHUK 6)
0) MIECTHYTOJILHUK B)
B) TPEYTOJIbHUK
Haiitu mioniaab0CHOBaHUS MTPaBUIILHON TPEYroJIbHON MPU3MBI CO a)
CTOPOHOM OCHOBaHUSA 6 cM 0)
a) 673 6) 36\3 B) 93 B)
Kaxkas reomerpudeckast gpurypa He MOKeT ObITh OOKOBOM I'PaHBIO TIPSIMOM a)
MPU3MBbI? 6)
a) TPaBUJIBHBIN TPEYTOJIbHUK B)
0) MPSMOYTOJIBHUK
B) KBaJpar
VY npaBUIBHOM YETHIPEXYTOJILHOM MPU3MBI CTOPOHA OCHOBAaHHUS 4 CM, a)
IuaroHaib 00koBo# rpaHu 5 cMm. Halitu anmuHy 60KOBBIX pédep 0)
a) 4 cm B)
0) 9 cm
B) 3 cM
OcHoBaHue MPSMOH TPEYTOJIbHON PU3MBI - PABHOCTOPOHHUHN a)
TPEYTOJILHUK CO CTOPOHOH 6 cM, BbicoTo# 20 cm. Haiiti SO0K. 6)
2) 503 B)
6) 1803
B) 603
Haiiti Sn. 1. 4eThIpexyroabHOM MPaBUIbHON MPU3MBI, €CTIH CTOPOHBI a)
ocHOBaHHii 5 1 6 cM, h=3 cm 0)
a) 33 B)
0) 66
B) 90
BapuaHT npakTH4eckoro 3ajiaHus no pasaeiy /:
1. N3 30 uneHoB CIOPTUBHOTO KIy0a HAJ0 HE TOJBKO COCTaBUTh KOMaHy U3 4 4eloBeK IS

y'-IaCTI/ISI B quBIpeXBTaHHOﬁ SCTa(beTe, HO N OHpe)IeJ'II/ITI: HOpS[}IOK BbBIXOJa CHOpTCMeHOB Ha D5TallbI.
CKOJIBKUMH cIOCO0aMU 3TO MOKHO CIeNIaTh?

2. CKONBKO TpeX3HAYHBIX YMCENT MOXKHO COCTaBUTH U3 1udp 1,2,3 mpu ycrnoBuu, 4To MUGPHI
MOTYT MOBTOPSATHCS?

3. B ypue naxonutcs 3 Genbix U 4 yepHbIX mapa. KakoBa BEpOSTHOCTH TOTO, YTO BHIHYTHIE
U3 Hee Hay/Jauy JIBa [1apa OKaxyTcs OernpiMu’?



3.3 OueHoYHbIE CPeACTBA MPOMEKYTOYHOM aTTeCTAIMN 00YYAKOIIHXCS

Bompocs! k 3x3ameny 1 cemectp:

©oN kR WDNRE

NNNNRPR R R R R R R R R R
MNP O©OooNOR~WDREO

byHKIHHN.

23.

24,

25.

26.

Crepeometpusi. AKCHOMBI.

[TapannenbHOCTh IPSMOM U TIIOCKOCTH.

[Mapannensusie npsimble. [Ipr3HAK napaIenbHOCTH MPSIMBIX.
[lepnieH TUKYNSIPHOCTD MPSIMON U TJIOCKOCTH.

[lepneHMKyYIApHBIE TPSIMBIE.

CkpemuBaromuecs npsmole. [Ipu3Hak CKpenBaromuxcs IpsmMbIX.
[lepnennukynspHsie miockoctu. [IpusHak.

Bexkrtopel. Cnoxxenue BeKTOpoB. JleCTBUS C BEKTOpamH.
CkansipHoe IpoHu3BeIeHUE BEKTOPOB.

Crenennas ¢pynkius. CBoicTBa U rpaduk.

[TokazarenbHast QyHKLIUS U ee rpaduk.

Pemennie nokazaTenbHbIX YpaBHEHUIA.

Pemenne nmokazareabHBIX HEPABEHCTB.

Jlorapugmsl. OcHOBHOE JIoTapu(pMUIECKOE TOKIECTBO.

Pemenue norapupmMuuecKkux ypaBHEHHH.

Pemenune norapupMudecKknx HEPaBEHCTB.

Jlorapudmuueckast QyHKIUS U ee rpaduk.

Panuannas mepa yrina.

OcCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

Ob6nactb onpenenenus GyHKIUU, 00J1aCTh 3HAUCHUS QYHKIIUH, TpaQuK GYHKINH.
[lepuon pyHKIMH.

Pactsokenue u cxarue rpaduxoB pynkuuid. [lapannensHbiii nepeHoc rpadukoB

YeTHOCTh M HEUETHOCTh (DYHKIIHI.
I'padpux pynkum Y = COS X .
Ipaduk dyskmum Y = SN X .

I'padmk dynxupm Y = 19X .



27.  Meroabl peleHus TPUTOHOMETPUIECKHX Y/ = X2
YPaBHECHHUH.

Tunossle BOOPOCHI K 3K3aMEHY 2 ceMecTp:
1. Tlpupamenue aprymenTa, npupamienue GpyHkuuu

2. Tlonsarue nmpousBoaHoi. [IponsBoaHas GyHKIUN Y = X U

3. IlpousBogHas cTreneHHON (yHKITHH.



1)

4. TlpaBuna nuddepeHmpoBannss (MPOU3BOJHAS CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS M YaCTHOTO (PYHKIIHIA, BRIHECEHHE TTOCTOSTHHOTO MHOYKUTEJIS
3a 3HaK MPOU3BOJIHOMN).

5. TIpousBoaHas cnoxHOU QyHKIHU.

6. IIpousBoanbie HEKOTOPBIX 3JIEMEHTAPHBIX byHKIMi
(TokazarenbHOM, JorapuMUIECKON, TPUTOHOMETPUIECKUX (PYHKITH).

7. T'eomerpuyeckuii CMbICI Mpou3BoaHOM. KacaTenbpHas k rpaduky GyHKITUH.

8. Mexanuveckuil cMbICT Tpou3BOaHOU. [IpumeHeHne nmpousBogHON B GHU3UKE U
TEXHHUKE.

9. Tlpu3Hak Bo3pacTaHus ¥ yObIBaHUS (PYHKIIHH.

10. DkcTpeManbHble TOYKH (QYHKIHWH (TOYKM MHHHMyMa ¥ MaKCUMyMa).
DKCTpeMyMbl (YHKIIMH (MUHIMYMBI 1 MAKCUMYMBI).

11. Cranmonapueie Touku ¢yHkuuu. Kputnyeckue touku (pyHkiuu. [Ipumepst
KPUTHYECKHX TOYEK, SBJISIOIIMMUCS U HE SABISIOMIMMUCS KCTPEMAaTIbHBIMH.

12. JlocraTouHble YCIOBHSA, TPH KOTOPBIX CTAallMOHApHAs TOYKa
SIBIISICTCS TOYKOH dKCTpeMyMa (DyHKITUH.

13. HaubGonpliee u HanMeHbllIee 3HaUCHUE (PYHKIIUU.

14. TTonsiTHe IEPBOOOPA3HOM.

15. Tabnuua nepBooOpa3HbIX.

16. [IpaBuia HaXOXKJICHUS TIEPBOOOPAZHBIX.

17. Ilnomaab KpUBOIMHEWHOM TparenuHu.

18. Uuterpan ot ¢pynkuuu. @opmyna HeroTona-Jlelibauma.

19. BeruncneHue HHTErpaioB.

20. Brruucnenue miomajei miockux (Gpuryp ¢ noMoIibio HHTerpaa.

21. [lpumeHeHre TPOM3BOTHON M MHTETpaIa K PEHICHUIO IPAKTUIECKUX 3a/ay.

22. llonstue MmuororpanHuka. [lonstue oopema.

23. O6beM NpsIMOYTOJILHOTO NapaJuIeNIenHIeaa.

24. Tlpusma. ITonsTe, BUABI IpU3M, cedeHus npu3M. [1nomans ceuenus.

25. O6beM npsMoil IPU3MBI.

26. [upamuna. IlonsTHe, BUIBI, CEYEHHUS, IIIOLIA(b CEUCHUI.

27. Yceuennas nupamua. [lonstue, BUIbI, CEUEHUS.

28. [IpaBunbHBIE MHOTOTpAaHHUKH. [TOHATHS, BUIBI, TUTOIIAH TOBEPXHOCTEH.

29. Hwmuuap. [ToHaTHS, ceueHMS, IO TOBEPXHOCTH.

30. Konyc. [TonsTre ceueHus, TUIOMIA b TOBEPXHOCTEH, 00BEM.

31. Yceuennslit konyc. [ToHsATHE CeUCHHUS, TUTOMIA (b TTOBEPXHOCTEH, 00BEM.

32. O6beM mapa, ero cermeHToB. PopMyIIbl pacueToB 00HEMOB.

33. TeopeMmsl 0 CI0KEHUU U YMHOKEHUH BEPOSITHOCTEH.

34. 3aKkoH pacnpeneseHus AUCKPETHOM CilydaiiHON BeTMYMHBI.

35. 3ajaun MaTeMaTUYeCKON CTaTHCTHKH.

TunoBsle KOHTPOJIBHBIC 3a/IaHMA Ha 3K3aMCH.

Pemute ypaBHEHHE

2logi x +log,x+3=0
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2. [Tnockocth o mpoxoaut uepes cropony PQ tpeyronsauka NPQ. HA croponax NP u NQ
B35IThl COOTBETCTBEHHO TOUKH A U B Tak, 4TO MI0CKOCTH 0 apajuienbHa oTpe3ky AB.
Haiinure nmuny orpeska PQ, ecnu AB= 7cm. u NB= BQ.

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

Haiitu mtomans Gpurypsl, orpaHuueHHYIO TpapukamMu (pyHKIUI:

y:x2+4xy=x+4

5. [TnockocTh o mpoxoauT uepe3 cropony PQ tpeyroiasauka NPQ. HA cToponax
NP u NQ B34TBl COOTBETCTBEHHO TOYKM A M B Tak, 4TO MJIOCKOCTH O
napasuienbHa oTpe3ky AB. Haitaute nyuny orpeska PQ, eciin AB= 7cm. u NB=

BQ.
6. Haiitu HKCTPEMAJIbHBIE TOYKH byHKIUH
y = 2x3 + 15x% + 36x
7. Haiitu mutomaas Gurypsl, orpaHnueHHy0 rpadgukamMu GyHKITUIA:

y=x2+4xy=x+4
4. Meroauyeckue YKa3aHus 1J1s1 00y4aromMXCcsi M0 OCBOCHUIO 1M CUMILIMHBI

Pabouell mporpamMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIEAYIOIIME BUABI AYAUTOPHBIX
3aHATUM: JIeKIMM, TPAKTUUYECKUEe 3aHATHUSA, KOHTpOJIbHble paborel. Ha  nekumsax
paccMaTpUBAIOTCsT Haubosiee CIOXKHBIA Marepuan JUCHMIUIMHBL. JIeKIus COmpoBOXKAAETCS
IIPE3CHTAUSIMHY, KOMIIBIOTEPHBIMA  TEKCTAMHM  JIEKLUH, YTO II03BOJIAET  CTYACHTY
CaMOCTOSITENILHO paboTaTh HaJl MOBTOPEHHEM U 3aKPEIUIEHUEM JIEKIIMOHHOrO Marepuana. [lpu
IIOATOTOBKE K Ay AUTOPHBIM 3aHATHUAM CTYACHTHI JOJDKHBI 03HAKOMUTBCS C COOTBETCTBYIOIIUMHU
TEMaMHM, MaTepuai Mo KOTOPBIM COJCPXKHUTCA B yKa3aHHOH B JaHHON pabouei mporpamme
OCHOBHOW JiaTeparype. [Ipy moAroToBKe OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI IO TEME, a TAKKE
IIPH BBIITOJIHEHUH TPEHUPOBOYHBIX 3aJJaHUH 10 YK€ MPONHJECHHON TeME, CTYIEHThI HCIIOIb3YIOT
PEKOMEH/I0BaHHYIO B IaHHOW paboyell mporpamMMe JONOIHUTENbHYIO JTUTEPaTypy.

[IpakTHyeckue 3aHATUS NpPeAHA3HAYEHBI AJIS CAMOCTOSTENbHOW paboThl CTYJIEHTOB IO
PELICHUIO0 KOHKPETHBIX 3a7a4 MaTeMaTUKH. Kaxk[10e mpakTrnyeckoe 3aHsATHE COMTPOBOXKIAETCSA
JIOMAIIHUMU 33JaHUSMU, BBIITABAEMBIMH CTYJICHTaM ISl PEIICHNS BO BHEAYJAUTOPHOE BPEMH.
[ okazaHMs NOMOIIM B PELICHUM 3a7a4 HMMEIOTCA TEKCTbl IPAKTHUYECKUX 3aJaHuil C
YCJIOBHSMU 3aJ1a4 YU BADUAHTAMH UX PELICHUS.

Jlns pabGoThl ¢ meyaTHBIMU M 3JeKTpoHHBIMH pecypcamu C3UY nmeercss BO3MOXKHOCTH

JOCTyMa K OJJIEKTPOHHBIM pecypcaM. Opranuzanus padbOThl CTYAEHTOB C 3JIEKTPOHHOU
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O6uOIMOTEeKON yKa3aHa Ha caliTe MHCTUTYTA (cTpaHule caifita — «Hayunas 6ubiamnoTexay).

5. Y4ueOHas quTepaTypa u pecypcbl HHPOPMAIIMOHHO-TEJIeKOMMYHUKAIHOHHOM
cetu «MUHTEpHET»

OcHoBHas tuTepaTypa

1. Ammmos I A., Komsrun FO.M. Maremaruka: ainredpa v Hauajga MaTeMaTHIECKOTO
ananmu3a 10-11 k1. (6a30BbIi U yrayOsieHHBIH YpoBHN) | yueOnuk / L. A. Anumos, FO. M.
Konsrun, M. B. TkauéBa [u ap.]. — 11-e u3z., crep. — Mocksa : [IpocBemenue, 2023. —
463, [1] c. : mn. - ISBN 978-5-09-107210-5.

2. Aranacsa JI.C. 'eometpust. 10-11 kiacc. bazoBelii u yriayOieHHBINH YPOBHU | YIeOHHUK
/JI. C. AranacsiH, B. ®@. Byry3os, C. b. Kagomues [u ap.]. — 11-e u3a., crep. — Mockaa :
[Tpocsemienue, 2023. — 287, [1] c. : un. — (MI'Y — mkozne). - ISBN 978-5-09-103606-0.

JlonoTHUTE IbHAS JIUTEPATYPa

1. babuuesa, . B. Anre0Opa u ananutuveckas reomerpus. KoHTposupyromme
MaTepuaibl K TECTHpOBaHUIO : yuebHoe nmocodue mis CI1O / U. B. babuuea. — CaHKT-
[TeTepOypr : Jlans, 2021. — 204 c.

2. Maibnies, U. A. Jluneitnas anreOpa : yueOHOE TOCOOHE TS CPETHETO
npodeccuonansHoro oopazosanus / M. A. Manbues. — Cankt-IlerepOypr : Jlans, 2021. —
380 c.

HHuTepHeT-pecypcehl, CIPaBOYHBIC CUCTEMBI

1.  DnexrponHslii pecypc «EanHoe OKHO JI0CTyHa K
oOpa3zoBaTtenbHBIM pecypcam». @opma nocryma: http://window.edu.ru
2.  DnuexTpoHHBIA pecypc «DenepanbHbIii LHEHTp MH(POPMAIMOHHO-

oOpasoBarenbHbIX pecypcoBy. @opma noctyna: http:// fcior.edu.ru

3. Maremartuka, BBICIIas MaTeMaTHKa, alredpa, TeOMETPHsL, JUCKPETHAS
Mmatemaruka: http://matembook.chat.ru.

4.  Maremaruka on — line. B nomomp ctynenTy. OCHOBHBIE MAaTEMATUYECKUE

(1)OpMYJ'ILI 110 anre6pe, reoMeTpruu, TPUroHOMETPHUH, BBICIIIE MaTeMaTHKE:
http://mathem.hl.ru.

5. becrinaTabie 06y11a101uﬂe MporpaMmsal 110 MAaTECMATUKEC:
http://www.history.ru/freemath.htm.

6. MaTepI/IaﬂbHO-TeXHI/I‘{eCKaﬂ 6333, umbopMaunom{me TEXHOJOI'MHd, IIporpammMHO¢C

obecneueHue U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

Ne /it HaumeHoBaHue

1. CHCI_II/IaJ'II/BI/IpOBaHHBIe 3aJIbl IJId IPOBCACHUSA JICKLIHH.



http://window.edu.ru/
http://matembook.chat.ru/
http://mathem.hl.ru/
http://www.history.ru/freemath.htm
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Texaudeckue cpencrTpa 00ydeHuss:: MHOTOGyHKITMOHATBHBIN MYTbTUMEIUHHBIH
KOMIUIEKC B JIEKIIMOHHOM ayTUTOPHH; 3BYKOBbIE IMHAMUKH; TPOrPaMMHBIE CPE/ICTBA,
o0ecrneunBaroIIre TpocMoTp BuAeo(haiioB.

[TepcoHaabHBIC KOMIIBIOTEPHI C TOCTYIIOM K 3JIEKTPOHHOMY KaTajory,
MOJHOTEKCTOBBIM 0a3aM, IMOAMUCHBIM pecypcaM U 6a3aM JaHHBIX HAY4HOM
oubmuorexu C3UY PAHXuI'C.

Texunueckue cpe€acTBa O6yLIGHI/I${Z HCpCOHaJ'IBHBIe KOMIIBIOTCPBI; KOMIIBIOTCPHBIC

MPOEKTOPHI; 3BYKOBBIC TMHAMUKH; IPOrPaMMHBIE CPECTBA, 00ECIIeUNBAIOIINE
npocMoTp Buaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.




