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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEEHOM JUCIUATIIMHBI
Y.02 MATEMATHUKA

1.1. O61acTh NpUMEHEHUs] NPOrPaMMBbI

O6meoOpazoBarenbHas aucuumuinHa «Y .02 MaremaTtuka» sBIsieTcsl 00s13aTeIbHON
4acThlo 0011€00pa30BaTENbHOrO IHUKIa 00pa30BaTEIbHOW MPOTpaMMbl B COOTBETCTBHH C
®I'OC CIIO no cnernumansHoctu 44.02.01 JlomkonbHOE 00pa3oBaHue Ha 0a3e OCHOBHOTO
obmero oOpaszoBanusa. [Iporpamma paspabotana Ha ocHoBaHuM TpeboBanut DOI'OC
CpeaHero olIiero oopa3oBaHus.

1.2. Mecro y4yeOHOM IMCHUIUIMHBI B CTPYKType IPOrpaMMbl IOATIOTOBKH
CIEeNNATUCTOB CPeHero 3BeHa:

JlucuumuiiHa BXOAMT B 00si3aTelbHble Yy4eOHble AMCLUMIUIMHBL, H3ydyaeMble Ha
yriy0JIeHHOM YPOBHE.

1.3. Hesu m 3amaum y4eOHOMl AUCUMIUVIMHBI — TPe0OOBAaHMS K pe3yJbTaTaM
OCBOCHHUS IMCIHUILINHBI:

Conepxanre mporpaMmbl  0011e00pa30BaTENbHON AUCIUIUIMHBL  «MaTeMaTukay
HaIpaBJICHO Ha JIOCTHKEHHUE PE3yJIbTAaTOB €€ M3YUYEHHUS B COOTBETCTBUH C TPEOOBAHUSIMHU
dI'OC COO ¢ yuerom npodeccuonanpuoi HanpasiaeHHocTH PI'OC CIIO.

OcBoeHne cojnepkaHusi y4YeOHOM aUCHMIUIMHBI «MaremaTuka» oOecredrnBaeT
JOCTUKEHHUE CTYACHTAMU CIEAYIOUIUX PE3YIbTATOB:

B pesynbrare wu3ydeHus oO0s3aTENBHOM YacTH YYEOHOTO MHKJIAa OOyYarOIIHIiCs
JIOJDKEH

JIMYHOCTHBIX

— OCO3HAHWE 00YYAIOIIUMHKC POCCUMCKOMN TPaKIaHCKOW UIEHTUYHOCTH;

— FOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEIETICHUIO;

— HaJIMYHEe MOTHBAIUM K OOYYCHHIO U TUYHOCTHOMY Pa3BHUTHIO;

— LIeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEHW MO3UIIMK JIMYHOCTH Ha OCHOBE JyXOBHO-
HPAaBCTBECHHBIX IIEHHOCTEW HaponoB Poccuiickonr ®dexepaunu, MUCTOPUUYECKUX U
HAIlMOHATIBHO-KYJIBTYPHBIX Tpamulluid, (HOpMUpPOBaAHHUE CHUCTEMBl 3HAYUMBIX IICHHOCTHO-
CMBICJIOBBIX ~ YCTaHOBOK,  aQHTHUKOPPYIIMOHHOTO  MHUPOBO33PEHMS, IPABOCO3HAHMS,
9KOJIOTUYECKOU KYJIbTYPBI, CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HEHHBIC TUTaHbI,

MeTanpeaMETHbIX:

— OCBOCHHBIC OOYYaIOIUMHCS MEXKIPEIMETHBIC TOHATHS W yHUBEpCaJIbHbIC
y4eOHbIE AeHCTBUS (pEryIATHBHBIC, TT03HABATEIbHBIC, KOMMYHHUKATHBHBIC);

— CITOCOOHOCTh WX HCIOJIb30BaHUS B ITO3HABATEIBRHONW W COIMAIBHOW IPaKTHKE,
TOTOBHOCTh K CaMOCTOSATEIIbHOMY IUIAHHPOBAaHWIO U OCYIICCTBICHHUIO  YUCOHOM
NEeSATEILHOCTH, OPTaHU3alMA yIeOHOTO COTPYAHHYECTBA C MEeJarori4ecKUMHA PaOOTHUKAMHU
W CBEpCTHHKAaMH, K YyYacTHIO B IIOCTPOSHHWHM WHIWBHAyaJbHON 0Opa3oBaTelbHON
TPAEKTOPUH;

— OBJIQJICHUEC HaBBIKAMH YYCOHO-HCCIIEOBATEIBCKOM, IMPOCKTHON M COIMAIbHOMN
JIeATEIbHOCTH,

MPEIMETHBIX:

1) BnameHwe MeTOAAMHM JOKAa3aTeNbCTB, AJITOPUTMaMU pEUICHUs 3a7ad; YMEHHE
dbopMynHpoBaTh OMpeneieHUs, aKCHOMbI W TEOPEMbI, TPHUMEHSTh WX, IMPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;



2) yMeHue OIepupoBaTh MOHATHUAMM: CTENEHb YHUCIA, JIOTapU(pM 4YHCIA; YMEHHE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHHM €O CTENEHAMH U
norapudmamu, mpeoOpazoBaHus APOOHO-PALIMOHAIBHBIX BBHIPAKECHHUI;

3) yMeHue OIepupoBaTh MOHATHSAMHU: palMOHAJbHBIE, HUPPALUOHAIIBHEIE,
MOKAa3aTeJIbHbIe, CTENEHHbIE, JOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKUE YpABHEHUS W
HEPaBEHCTBA, X CUCTEMBI;

4) yMmeHue oOmNepuUpoBaTh MOHATUAMU: (YHKLIHS, HENpepbiBHAs (QYHKIUS,
MIPOU3BOJIHAS, IEPBOOOpA3Hasl, ONpeNeICHHBIN UHTETPANl; YMEHHE HAXOAUTh MPOU3BOIHbBIE
AJIEMEHTapHBIX (PYHKUUMN, UCIIOJIb3YS CIPABOYHbIE MAaTEPHUAIIBL; HCCIEA0BATh B IPOCTEHUIIINX
ciydasX (yHKIUM HAa MOHOTOHHOCTb, HAaXOJUTh HAMOOJIbIIME U HAUMEHbIIHE 3HAYCHUs
(GyHKUMN; CTPOUTH IpaMK MHOTOUYJIEHOB C MCIOJIb30BAaHUEM allapaTa MaTeMaTUYeCKOTo
aHaJIM3a; MPUMEHATh MIPOU3BOJIHYIO MPU PELICHUU 337a4 Ha JIBUKEHUE; pelaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 3aJjaul Ha HAWOOJbIIME U HAMMEHbIIHME 3HAYECHUS, HA HAXOXKJEHUE
MyTH, CKOPOCTU U YCKOPEHUS;

5) yMmeHHe oOmnepupoBaTh MOHATUSMU: palMoHaldbHass (YHKUHMSA, IOKa3aTelbHas
byHkuus, creneHHas (QyHKUWsA, Jorapupmuyeckas (QYHKIUS, TPUTOHOMETPUUYECKUE
¢byHKuuu, oOpaTHble (GYHKIUU; YMEHHE CTPOUTh TpadUKud H3YYEHHBIX (DYHKIIHIA,
MCIOJIb30BaTh TpauKK MpU U3YyYEHUH MPOLECCOB U 3aBUCUMOCTEH, MPU PEIICHUHU 3a/1a4 U3
JIpYyTUX Yy4eOHBIX NPEeIMETOB M 3aJady M3 pPeaJbHOM JKM3HM; BBIpaXaTrb QopMyliaMu
3aBUCUMOCTH MEX/1y BEJIMUYUHAMU;

6) yMeHMe pelIaTh TEKCTOBBIC 33aJauM pPa3HbIX TUIOB (B TOM 4YMCIIE Ha MPOLIEHTHI,
JOJIM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIyr, HAJIOTH, 3aJaud U3
o0JIacTH yTNpaBJIEHUs JUYHBIMU U CEeMEHHBIMU (PMHAHCAMHU); COCTABJIATh BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA M HUX CHCTEMBI 110 YCIOBHIO 3aJlauM, HCCIIEJOBATH IOJyYEHHOE
pelleHue U OLIEHUBATh IPABJIONI0I00HOCTh PE3yJIbTATOB;

7) yMeHue OnepupoBaTh MOHATUSAMHU: CpefHee apupMeTH4ecKoe, MeuaHa,
HauOoJblllee M HauUMEHbILEE 3HAUEHHs, pa3Max, JUCIEPCHsl, CTaHIApTHOE OTKJIOHEHUE
4yucIoBOro  HaOopa;  yMeHME  W3BJIEKaTh,  HMHTEPIPETHPOBATH  MHPOPMALHIO,
OpeACTaBleHHYI0 B Taliuuax, Ha JAvarpammax, rpa@ukax, OTpa)karollyl0 CBOWCTBa
peasbHBIX MPOLECCOB M SIBICHUH; MPEICTAaBIATh HH(OPMAIUIO C MOMOUIbIO TaOIMIl U
IMarpaMM; HcCCIEe0BaTh CTATUCTUYECKUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHHEM
rpau4ecKUX METO0B U 3JIEKTPOHHBIX CPENICTB;

8) ymeHue omepupoBaTh HOHATUSMHU: CIy4YalHBIM ONBIT W Cciy4yailHOe cOObITHE,
BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEHHME BBIYUCISATH BEPOSTHOCTh C HCIOJIb30BAHHEM
rpau4ecKUX METOJOB; IPUMEHATh (DOPMYJIBI CIIOKEHUS U YMHOXKEHHsI BEpOSTHOCTEH,
KOMOUHaTOpHbIE (akThl W (OPMYJBl IMPH pPEIICeHUH 3a/]ady; OLEHUBATh BEPOSITHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMM BEJIMYMHAMHU; yMEHUE NPUBOAUTH
MPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUIX;

9) ymeHue onepupoBaTh MOHATHUSAMU: TOYKA, NpsMasi, IMIOCKOCTb, IMPOCTPAHCTBO,
JBYTPAaHHBIA YTOJI, CKPEIMBAIOLIUECS MPsSMbIE, MapajuIeIbHOCTh U NEPIEeHIUKYIISIPHOCTD
MPSIMBIX U TUIOCKOCTEH, YroJI MEXIY MPSIMBIMH, YTOJI MEXIY MPSIMOM M MJIOCKOCTHIO, YTOJI
MEX/1y IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE MEXKIY HMPSIMBIMH,
pPaccTOsIHME MEXIY IUIOCKOCTSIMH; YMEHHME HMCIIOIb30BaTh MIPU PEIIECHUU 3a]a4 U3yUEHHBIE
(bakTel U TEOpPEMbl IJIAHUMETPHH; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPY>KAIOIIETO
MUDPA;

10) ymeHue omnepupoBaTh MOHITHSIMH: MHOTOIPDAHHUK, CEUYEHHWE MHOIOTPAHHMKA,
Ky0, mapaiienenunes, Npu3Ma, Mupamuaa, Gurypa U MOBEpXHOCTh BPAIICHUs, LUIHHID,
KOHyC, map, cdepa, cedeHus (GUIypbl BpalleHHs, IUIOCKOCTb, Kacaromascs cdepsl,



UWIMHApA, KOHYyCa, IUIOIIa/[b MHOBEPXHOCTH MUPaMUAbI, NPU3MbI, KOHYCa, LWIMHJIpA,
wiomaab cheprl, 00beM KyOa, MPAMOYTOJILHOTO Napajulesienuiea, NupaMuibl, IpU3Mbl,
HWIMHpa, KOHYca, apa; yMEeHHe n300pakaTb MHOTOTPAHHUKYU U MTOBEPXHOCTU BpAIlCHMUS,
UX CEYEHHs OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB;
YMEHHUE PACIO3HABaTh CUMMETPHIO B MPOCTPAHCTBE; YMEHUE paclo3HaBaTh MPaBUIIbHBIC
MHOTOI'PaHHUKH;

11) ymeHue omnepupoBaTh MOHATHUAMM: JIBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B IpOCTPAHCTBE; UCIOIb30BAaTh OTHOIIEHHE IUIOIIAEH OBEPXHOCTEW U 0OBEMOB
MO00HBIX (QUTYp MPU PELIEHUU 3a/a4;

12) ymeHue BBIYUCIATH T€OMETPUUECKUE BEIUUMHBI (AJIMHA, Yo, IIoaab, 00beM,
TJIOLIAAb MIOBEPXHOCTH), UCTIONb3YS U3yUEHHbIE POPMYJIIbI U METO/BI;

13) yMeHue omnepupoBaTh MOHATUSMU: NPSIMOYTOJbHAs CHCTEMa KOOpJUHAT,
KOOpJMHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE MPOU3BEICHUE, YIOJI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHHE BEKTOPA HAa YHCIJIO; HAXOJIUTh C MOMOUIbIO
M3YYEHHBIX (OPMYJT KOOPJIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHUE MEXKIY IBYMSI TOUKAMU;

14) ymenue BbIOMpaTh MOAXOMAUIMN H3YYEHHBIH METOHA MAJsl pEHICHMs 3aJayd,
pacno3HaBaTh MaTeMaTH4eckue (akThl U MaTeMaTUYeCKHue MOJIEIM B TPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX, B MCKYCCTBE; YMEHHE NPHUBOJUTH MPUMEPHl MaTeMaTHUECKHX
OTKPBITUHA POCCUMCKOW U MUPOBOM MAaTEMAaTUYECKON HAYKHU.

15) ymenue onepupoBaTh MOHATUAMHU: ONpPEJEIICHNE, aKCUOMa, TeopeMa, CIEeICTBHE,
CBOICTBO, NpHU3HAK, JIOKA3aTE€IbCTBO, PAaBHOCHIbHbIE  (DOPMYJIUPOBKH;  YMEHHUE
(bopMynupoBaTh OOpPaTHOE U IMPOTUBOIOJIOXKHOE YTBEP)KICHHE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI,  MCIOIB30BAaTh  METOJ  MaTeMaTHMYeCKOM  MHAYKLUHH;  IIPOBOJIUTH
JIOKa3aTEJIbHBIE PACCYKJIECHUS IPU PELICHUU 3aa4, OLEHUBATH JIOTMYECKYIO IIPABUIBHOCTD
pacCyXIEHUM;

16) ymeHue onepupoBaTh MOHATUSAMH: MHOXKECTBO, MOAMHOXXECTBO, ONEpalvy Haj
MHO’KECTBAMH; YMEHHUE MCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Uisi OMCaHUs
peasbHBIX MPOLECCOB U SBJICHUM, ¥ NIPU PEIICHUH 3a]1a4, B TOM YHCJIE U3 IPYrUX y4eOHbIX
IIPEIMETOB;

17) ymeHue onepupoBarh MOHIATUAMU: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHME 3a/1aBaTh U ONHUCHIBATh I'padbl pa3IMUHBIMU CIIOCOOAMU; UCIIOJIb30BATh
rpa¢sl IpH peIIeHUH 3a/1a4;

18) ymeHue cBOOOAHO ONEpUpPOBATH MOHATHSAMU: COUYETAHUE, MEPECTAHOBKA, YHCIIO
COYETaHUH, YUCIO NEepecTaHOBOK; OMHOM HbIOTOHA; yMeHHe NMPUMEHITh KOMOMHATOPHbIE
(bakThl U pacCy>KACHUS IS peLeHUs 3a/1a4;

19) ymeHue onepupoBaTh NOHATHSIMH: HATypaJbHOE YHUCIIO, LIEJIOE YHCIIO, OCTAaTOK
[0 MOJIYJIIO, PAallMOHAJIBHOE YHCJIO, MPPALMOHAIBHOE 4YHCIO, MHOXECTBA HAaTypaJIbHbIX,
LENbIX, PalWOHAIBHBIX, JEHCTBUTEIBHBIX YMCEN; YMEHHE HCIOJb30BATh IPU3HAKU
JETUMOCTH, HAaUMEHBIIMM OOLIMI JeNuTeNb W HauMEHbIIee oOliee KpaTHOE, alrOpUTM
EBxiinga mpu peleHuu 3ajayd; 3HAKOMCTBO C PA3JIMUYHBIMM IMO3ULHOHHBIMM CHCTEMaMU
CUMCIICHUS;

20) ymeHue CBOOOIAHO ONEPHPOBATH MOHSATUSMU: CTEIECHb C IIENIBIM TOKa3aTeseM,
KOpDEHb HaTypaJbHOW CTENEHM, CTENEHb C pAlUOHAIBHBIM I10Ka3aTelieM, CTENEHb C
JCWCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTelieM, Jorapupm dYucia, CHHYC, KOCHHYC WU
TaHI'€HC MPOU3BOJIBHOIO YUCIIA;

21) ymeHue onepupoBaTh MOHATUSAMU: TOXKIECTBO, TOXKAECTBEHHOE ITPE0Opa30OBaHMUeE,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUIN U HEPABEHCTB, PABHOCUJIBHOCTh YpaBHEHUH,
HEPABEHCTB M CHCTEM, pallMOHAJbHbIE, UPPALMOHAIBHBIE, I10Ka3aTEJIbHbIE, CTEIECHHBIE,



Jorapu(pmMuUecKre, TPUTOHOMETPUUYECKUE YpPABHEHHs, HEPAaBEHCTBA M CHCTEMBI; YMEHHE
pelaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MOMOILIBIO Pa3IMYHBIX MPUEMOB; pelIaTh
YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MAPaMETPOM; IIPUMEHITh YpaBHEHUS, HEPABEHCTBA,
MX CHUCTEMBI Ui PELIEHUsI MaTeEMaTHUECKHX 3a7ad M 3a/1ay U3 pa3iIudHbIX 00JacTeil HayKu
Y peaIbHOM KU3HU;

22) yMmeHue cBOOOIHO OIEPUPOBATH MOHATUSIMHU: Tpaduk QyHKIMU, OOpaTHAs
GyHKUMA, KOMIIO3ULUA QYHKIUH, TUHEHas QyHKLINS, KBagApaTuyHas QyHKIMs, CTENEeHHAs
GyHKIMS C  [eNbIM  TOKa3aTesleM, TPUTOHOMETpUYECKHe  (PYyHKIUHU, OOpaTHbBIC
TPUTOHOMETpPUYECKHE (DYHKIMM, MOKazaTeldbHas M Jorapupmuyeckas (yHKIUH; YMEHUE
CTpOUTh TpadUK PYHKIMI, BHITOIHATH peoOpa3zoBaHus rpadukoB QyHKIHUI;

YMEHHUE UCIOJIb30BaTh IrpaduKu PYHKIUI A U3yYeHHs IPOLECCOB U 3aBUCUMOCTEN
MpU PELIEHUH 3a/ad U3 JPYruX y4eOHBIX MPEAMETOB M U3 pealbHOM KU3HU; BbIPAKaThb
(dbopMynamMu 3aBUCUMOCTH MEKIy BeJIMYMHAMU;

yYMEHHE CBOOOJHO ONEpPUPOBATH MOHATHUSMHU: YETHOCTb (YHKIUHU, NEPUOJUYHOCTH
(GyHKUMU, OTPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (QYHKUHUHU, IKCTPEeMyM (yHKIHH,
HauOoJblllee M HaWMEHbllee 3HaueHUS (YHKUUMU HA TPOMEXKYTKE, YMEHHE IMPOBOIUTH
uccienoBaHue QyHKIUY;

yMEHHE HCIOIb30BaTh CBOMCTBA M Tpaduku (YHKIUI O pelleHus ypaBHEHU,
HEpaBEHCTB U 3aJ1ay C MapaMeTpamMu; U300pakaTb Ha KOOPAUHATHOM TIIOCKOCTH MHOKECTBa
pelIeHN ypaBHEHU, HEPABEHCTB U UX CHUCTEM;

23) yMeHue CBOOOJHO  ONEPUPOBATH  MOHATHUSAMU:  IOCIEIOBATEIBLHOCTD,
apupMeTnyeckas MNporpeccus, reoMeTpudeckas Iporpeccusi, OeCKOHEYHO YObIBaroIas
reoMeTpuYecKas IMporpeccus; yMEHHE 3aJaBaTh IIOCJIEI0BATEIbHOCTH, B TOM 4YHCIE C
IIOMOILBIO PEKYPPEHTHBIX (POPMYI;

24) yMmeHHE OIepUpOoBaTh MOHATHUSAMH: HENPEPbIBHOCTh (YHKIHH, aCUMITOTHI
rpa¢puka (QyHKIUM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH, TE€OMETPUYECKUH U
¢u3nyeckuii CMBICT HPOM3BOIHOM, NepBoOOpa3Hasi, ONpPENCNICHHBIH HHTErpaj; YMEHHUE
HaXOJUTh AaCUMOTOTHI Tpaduka (QYHKLUUH; YMEHHME BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YaCTHOTO U KOMITO3MIUHM (PYHKLMH, HAXOOUTh ypaBHEHUE KacaTeIbHOU K
rpaduky GyHKIHNH,

YMEHHE UCIOIb30BaTh MPOU3BOIHYIO U HCCIEA0BAaHUS (QDYHKIMM, U1 HAXOXKACHUS
HaWJIy4ylIero peuleHus B MPUKIAIHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMUYECKHX U
¢usnyeckux 3anadax, JUId OINpPENENICHUs CKOPOCTU M YCKOPEHHUS; HaXOOUTh IUIOIIATU U
o0beMbl (GUTryp C TIOMOINBIO HMHTErpaja; MPUBOJUTH MPUMEPbl MaTEMaTUYECKOTIO
MO/JICJIMPOBAHUS C TIOMOIIBIO U PepeHIINaTBbHBIX YPaBHEHUH;

25) yMmeHue oOIepupoBaTb MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE
KOMIUIEKCHBIE 4YMCa, MOJYJb M apryMEeHT KOMIUJIEKCHOTO uucia, ¢opma 3alucu
KOMIUIEKCHBIX 4Hcell (reoMeTpuyecKasi, TPUTOHOMETpUUecKas U airedpaumdeckas); yMeTb
MPOU3BOANUTH apu(pMeTndeckre NeiHCTBHSI ¢ KOMIUIEKCHBIMU YUCIIaMU; TIPUBOANUTH IPUMEPHI
WCII0JI30BAHMS KOMIUIEKCHBIX UHCE,;

26) yMeHuHe CBOOOJHO OIEPUPOBATH TMOHATHUSIMHU: CpenHee apudMeTUyecKoe,
MeauaHa, HauOousiplliee W HaWMEHbIIee 3HAYEHHWs, pa3Max, JUCIEepCHs, CTaHIapTHOE
OTKJIOHEHUE JJIsi ONMCAHUS YHUCIIOBBIX JAaHHBIX; YMEHHME HCCIEN0BATH CTATUCTUYECKUE
JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM TpaUyecKuX METOJIOB M 3JEKTPOHHBIX CPENICTB;
rpau4ecKu UCCIIeI0BaTh COBMECTHBIE HAOMIOCHUS C TOMOUIBIO JUAarpaMM PacCEUBAHUS U
JIMHEWHOU PErpeccuy;

27) yMeHHe HaxOJUTh BEPOSATHOCTH COOBITUI C HCHOJB30BAaHHEM TpaduyecKux
METOJIOB; TMPUMEHATHh JUIS pemeHus 3agad  (OpMyJbl CIOKEHHS W yMHOXKEHUS



BEpOSITHOCTEH, (opMyiy NOJHOWU BeposiTHOocTH, Gopmyny bepHymm, kKoMOMHATOpHBIE
(dakTbl U (OPMYJIBI; OLIEHUBATH BEPOSTHOCTH PEaJIbHBIX COOBITHI; YMEHHE ONEpPUpPOBATH
MOHATUSAMU: CIy4yaliHas BeEJIMYHMHA, paCIpeieieHUEe BEPOATHOCTEH, MaTeMaTH4eCKOe
OKUJAaHWE, IUCHEPCHS M CTAaHJAPTHOE OTKIOHEHHE CIy4yallHOW BEJIMYUHBL, (YHKUUU
pacnpeneneHuss M IUIOTHOCTH  PaBHOMEPHOIO, IMOKA3aT€IbHOTO M HOPMAJIbHOIO
pacnpeieNieHnii; yMEHUe UCII0Jb30BaTh CBOMCTBA U3YUEHHBIX paclpeaeeHUN s peleHus
3aja4; 3HAKOMCTBO C TMOHSATUSMHU: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCJIEIOBAaHUM; yMEHHUE MPHUBOAUTH NPUMEPHl MPOSBICHUS 3aKOHA OOJBLIMX YHCET B
MPUPOJHBIX U OOIECTBEHHBIX SBJICHUSX;

28) yMeHue cBOOOJHO ONEPUPOBATH MOHATUSAMU: TOUYKA, NpPAMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUM yroj, ABYI'PAHHBIA YIrOJI, TPEXI'PAaHHBIA YIOJI,
nepeceKarouiecsi, napajulelibHble W CKPELIMBAIOIIMECs MpsAMble, MNapajlIeIbHOCTh U
NEePHEeHAUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YTOJl MEXKAY MPSAMBIMH, YTOJI MEXKIY NPIMON
U TUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSIMH; YMEHHE HMCIOJb30BaTh MpPH PELICHUHU 3ajad
M3y4YeHHbIE (PaKThl U TEOPEMbl IUIAHUMETPUHM; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB B
OKpy’XarollleM MHUpE; YyMEHHE OIEepUpOBATh MNOHATHUSAMHU: MHOTOIPDAHHUK, CEYEHHUE
MHOTOTpaHHUKA, IPABWJIbHBIA MHOTOTPaHHMK, MpU3Ma, MUpamMuaa, Gurypa v noBepXHOCTh
BpalleHus], [WIMHAP, KOHYC, wmap, cdepa, pa3BepTka MOBEPXHOCTHU, CEUEHHUS KOHyca U
UWIMHJpA, MapajiebHble OCH WM OCHOBAHHIO, CEUEHHUE I11apa, MIOCKOCTh, Kacarolascs
chepbl, LUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTIOTPAHHMKA, H300paXkaTh
MHOTOTPaHHUKHU, (PUTYpbI U TOBEPXHOCTH BPALLEHUS, UX CEUEHUS, B TOM YHCIIE C TOMOUIBIO
ANEKTPOHHBIX CPEJACTB;, YMEHHE TMPUMEHSATh CBOWCTBA T'€OMETpPUYECKUX  (uryp,
CaMOCTOSITEIHHO (POPMYIIMPOBAThH ONPECIICHNUS U3y4YaeMbIX (PUTYp, BBIIIBUTATh TUIIOTE3bI O
CBOICTBaX M MpHU3HAKaX IEOMETPUYECKUX (PUTyp, 0OOCHOBBIBATH WJIM OIPOBEPraTh MX;
yMEHHE TPOBOAUTH KiacCUpUKaU0 (GUTYp MO pPa3IUYHBIM TMpU3HAKAM, BBITOJIHATH
HEOOXOIMMBIE TOTIOTHUTENbHbIE MTOCTPOCHUS;

29) ymenue cBoOOIHO OMIEPHPOBATH MOHATHUIMHU: IUIOMIAAb PUTYPBI, 00BEM (UTYPHI,
BEJIMYMHA yTJa, PACCTOSIHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXIy MPSMbBIMHU,
pacCTOSIHHE MEXAY IUIOCKOCTSIMH, IUIOMAAb c(ephl, IUIONaab MOBEPXHOCTH MUPAMUIBI,
IpU3MBI, KOHYCa, UINHIPA, 00beM KyOa, MPsIMOYTOJIbHOTO Mapajuieienurnea, MMpaMuIbl,
OpU3MBL, IWIMHIpA, KOHyca, IIapa; YMEHHWE HaXOAUThb OTHOIIEHHE OOBEMOB IMOJOOHBIX
duryp;

30) yMmeHue CBOOOJHO ONEPUPOBATH TOHATHUSAMH: JIBIDKEHUE, TMapauieIbHbIHA
MEPeHOC, CHUMMETpHUSI Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, IMpeoOpazoBaHUE
nono6us, moaoOHbIe (PUTYpHI; YMEHHE paclo3HaBaTh PaBHBIC U MOJA0OHBIE (QUTYPHI, B TOM
quclie B MPUPOJE, HCKYCCTBE, aApPXUTEKTYpe; YMEHHE HCIOIb30BaTh T'€OMETPUUECKUE
OTHOINICHHS, HAXOJAUTh T€OMETPUYECKHE BEIMYMHBI (UIMHA, YTOJ, IJIOMAb, 00BEM) MPHU
pEIIeHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U U3 PeabHOM KU3HU;

31) ymenume cBOOOJHO OMNEpUPOBATh TMOHATUAMH: TPSIMOYTOJIbHAS CHUCTEMa
KOOpJAMHAT, BEKTOpP, KOOPAMHATBHl TOUYKH, KOOpAMHATBI BEKTOpa, CyMMa BEKTODPOB,
MPOU3BEJCHUE BEKTOpAa HA 4YHUCIO, pas3jio)KeHHE BEKTOpa Mo 0a3ucy, CKalsipHOe
IIPOU3BEACHNE, BEKTOPHOE MPOU3BEIEHUE, YIOJ MEXIY BEKTOpPAMHU; YMEHUE MCIOJIb30BaTh
BEKTOPHBIA U KOOPAMHATHBIN METOJ JUIsl pELICHHUs] TE€OMETPUUECKUX 3a/1ad U 33]a4 JPYyTrux
y4eOHBIX TNPEMETOB; ONEPUPOBATH MOHATHAMU: MaTpuma 2x2 u 3x3, OompenenuTeNb
MaTpHILIbl, TEOMETPUUECKUI CMBICII OIPEIEIUTES;

32) yMeHHE MOJAEIUPOBATh PEAIbHBIE CUTYAllMU HA SI3bIKE MAaTEMATUKHU; COCTABIIAThH
BBIPAJKEHUS, YPABHEHMS, HEPABEHCTBA M MX CUCTEMBI [0 YCIOBHIO 3aJaud, HCCIEN0BATh
MOCTPOEHHBIE MOJENM C HCIOJB30BAaHUEM ammapara aiureOpbl, HMHTEPIPETHPOBATH



IIOJIyYEHHBIN pe3yJIbTaT; CTPOUTh MATEMATUYECKHUE MOJEIN C IOMOULIBI0 T€OMETPUYECKUX
MOHATHA WM BEIWYWH, PEIIATh CBA3aHHBIE C HUMM IIPAKTUYECKHE 3aJa4yM; COCTABIATH
BEPOSATHOCTHYIO MOJEIb W HMHTEPHPETHPOBATH IIOJYYCHHBIM pe3ysbTaT; pPeElaTh
MIPUKJIAJHBIE 3aJa4d CPEACTBAMM MAaTEMAaTHYECKOTO aHajau3a, B TOM YHCIE COLUAIbHO-
SKOHOMMYECKOTO U (PU3HUECKOT0 XapaKTepa;

33) yMeHue BBIOMpPATH MOAXOMSIINN METOJ JUIsl pEHICHUs 3aJaud; MOHUMaHUE
3HAYUMOCTH MAaTeMAaTHKHU B U3YUYEHUH MPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SBJICHUN;
YMEHHE PacIlO3HABaTh IIPOSIBJICHUE 3aKOHOB MATEMAaTUKHU B UCKYCCTBE, YMEHHE NIPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUHCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH.

MaxkcumanbHas yueOHas Harpyska oOyuatouierocsi 340 yacoB, B TOM YuCIeE:
— o0s13aTenbHas ayJuTOpHas yueOHast Harpy3ka oOydaromierocst 316 yacos;
— NPOMEXyTOUHas arrectanus 12 Jacos.

1.4. IlepeyeHb IUIAHUPYEMBIX PpPe3yJbTATOB OOyYEeHUS] MO0 JUCHUILIMHE
(mepevyeHb (OpMHUPYEMBIX KOMIIETCHIM )

VYdamuiicst 1oKeH o0anaTh OOMUMHU U TPO(ecCHOHATHHBIMU KOMITETEHITHSIMH -

OK 01. Beibupate cnocoObl pemieHus 3agad MpodeccHoHanbHOW JesTEeNbHOCTH
MPUMEHUTEIBHO K Pa3TNYHBIM KOHTEKCTaM.

OK 02. Mcmonb30BaTh COBPEMEHHBIC CPE/ICTBA MOKMCKA, aHAIN3a U MHTEPIPETAINN
uHpopMalu, ¥  WHGOPMAIMOHHBIE  TEXHOJOTHHM  JJIsi  BBIOJHEHHS  3am1ad
npodecCHOHAIbHON AESITeTbHOCTH.

OK 03. IlmanupoBaTh M peaJM30BBIBATH COOCTBEHHOE TNpo(ecCHOHAIbHOE U
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO AEITEILHOCTH B IpodeccruoHanbHO cdepe,
UCIIOJIb30BaTh 3HAHUS M0 (PMHAHCOBOM IPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX.

OK 04. D¢ dexTuBHO B3aUMOAECHCTBOBATh U pa0OTATh B KOJUICKTUBE M KOMaH/IE.

OK 05. OcymecTtBisTh yCTHYHO M TUCBMEHHYI0 KOMMYHHUKAIIMIO  Ha
rocyapcTBEHHOM s3bike Poccuiickoit degepannu ¢ y4eToM 0COOEHHOCTEH COLMAIBLHOTO U
KyJIbTYPHOI'O KOHTEKCTA.

OK 06. IIposiBasTh TrpakJaHCKO-MATPUOTHYECKYIO MO3UIMI0, JI€MOHCTPUPOBATH
OCO3HAHHOE TOBEJICHHE HAa OCHOBE TPATUIIMOHHBIX OOIIEUETOBEYECKUX IIEHHOCTEH, B TOM
qyclie C y4eTOM TapMOHM3AIMU MEXHAIIMOHAIBHBIX W MEXPETUTHO3HBIX OTHOIICHUIH,
MPUMEHSTh CTaHAAPThl AHTUKOPPYIIIMOHHOTO TIOBE/ICHUS.

OK 07. CopneiicTBOBaTh COXpaHEHHUIO OKPYXAIOIIEH Cpelbl, pecypcocOepeskeHuto,
MPUMEHATh 3HaHWS OO0 W3MEHEHMM KJIMMaTa, MPUHIUIBI OepeXIIMBOrO IMPOU3BOJCTBA,
3G (HEeKTHUBHO JIEHCTBOBATH B YPE3BBIUANHBIX CUTYAIIUSX.

I[IK 4.3. CoznaBate uHGOPMALMOHHYIO Cpeay JOIIKOJIBHOM 00pa3oBaTeIbHOM
TPYMIIBI C UENbIO Pa3BUTHUSA Y J€Tel OCHOB MH(POPMALIMOHHOMN KYJIbTYPHI.

I[lnanupyemblie pe3yJibTATHI 00y4eHUs
O01uMe KOMIEeTeHIMH
Oo6me JucuunaiuHapHbie
OK 01 Brioupats - TOTOBHOCTH K TPYydy, OCO3HAaHHE-BIAJAECTh METOIAMH JOKA3aTEIbCTB, aJlTOPUTMaMU
CIIOCOOBI peIICHUs [IEHHOCTH MAacCTepCTBa, TPYHOII00ue; [perreHns 3a1a4; yMeHue (opMyaIrupoBaTh
3a1a4 - TOTOBHOCTh K aKTHBHOH JIESATEIIbHOCTH|ONPEICIICHHS, aKCHOMBI M TEOPEMBI, ITPUMEHSTh X,
MpodeccnoHaNbHOM TEXHOJIOTHYECKOM u COIMAIEHOHITPOBOJUTH TOKA3aTeNbHBIE PACCYXKICHHS B X0
e TeTbHOCTH HaIpaBJICHHOCTH, CITIOCOOHOCTB|PEIICHNS 3312,
[IPUMEHUTEINHEHO MHUIIMHPOBATD, IUTAHUPOBATh 1 yMETh OTIEPUPOBATh HOHATHSIMU: CTETIEHb YHCIIa,
K Pa3IIMYHBIM CaMOCTOSITETIHHO ~ BBINOJNHATH  TaKyropIorapuQm 4nciia; yMEeHHe BBIIOIHATD BEIYHUCIICHHE
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KOHTCKCTaM

e TeTbHOCTH;
- HMHTEPEC K Ppa3Iu4yHbIM  cdepam
podeCcCHOHANBHOM JIeITELHOCTH,
ORJiajieHre YHUBEPCAILHBIME YIeOHBIMHY]
[M03HABATENbHBIMH JEHCTBUSIMH:

a) 0a30BBIC JIOTHUYCCKHE JCHCTBUS:

- CAMOCTOSITEIBHO (hOPMYJIHPOBATH U

AKTyaIU3HUpOBATh npobiemy,
[paccMaTpHBaTh €€ BCECTOPOHHE;
- yCTaHaBIIUBaTh CYIIECTBEHHBIN

[IPU3HAK WJIA OCHOBAHUS JJIsI CPAaBHEHUSI,
KIacCU(pUKAIMKA U 0000ICHHUS;

- ONpe;ensATh UedH  JeATeNbHOCTH,
3a1aBaTh MapaMeTphl U KPHUTEPHH HX
TOCTHIKEHHS,
- BBIABJATH  3aKOHOMEPHOCTH U]
OPOTHBOPEYHsI B  PAaCCMATPUBAEMBIX
SIBJICHUAX

- BHOCUTHb KOPPEKTHUBBI B JCATCIBHOCTD,
OLICHUBATHL COOTBETCTBUE PE3YJILTATOB
[[e]1IM, OLICHMBAaTh PUCKHU TIOCIEACTBUH

NIeATEeIbHOCTH;

3HaYeHNH 1 peoOpa3oBaHMsl BEIPaKEHHI CO
CTEIEeHsIMHU U JIorapu(MaMH, IIpeoOpa3oBaHus
IPOOHO-PALMOHATILHBIX BBIPAKEHHH;

- YMETh OTIEpUPOBATH MOHATHAMH: palliOHAJIbHEIE,
MppaloHaIbHBIE, TOKa3aTeIbHbIE, CTCIICHHBIC,
norapumMdecKue, TPUroHOMETPHIECKHE
YpaBHEHHS] 1 HEPABEHCTBA, UX CUCTEMBI;

- YMETh OTIEpUPOBATH MOHATHAMU: (PyHKIUS,
HerpepbIBHAS (QYHKIINS, TPOU3BOIHAS,
repBOoOpa3Hasi, onpeIeNIeHHBI HHTETpat; yMeTh
HaXOANUTH MPOU3BO/IHBIE 3JIEMEHTAPHBIX (DYHKINH,
MCTIOJIb3Ysl CIIPABOYHBIE MaTepUalIbl; UCCIIE0BATh B
MPOCTEUIINX CITy4asiX (QyHKINH HA MOHOTOHHOCTB,
HAaXOANUTHh HAHOONBIINE U HANMEHBIIINE 3HAYCHHS
(b yHKIMH; CTPOUTH rpa)KK MHOTOUJICHOB C
MCII0Ib30BAaHKUEM arlliapaTta MaTeMaTHIecKoro
AHaJI3a; TPUMEHSTh TIPOM3BOHYIO TIPH PELICHUH
3a/1a4 Ha JIBU)KEHHUE; PellaTh MPaKTUKO-
OpPHEHTHPOBAHHBIE 3a/1a41 HA HAUOOJBIINE U
HaMMeEHBIIIE 3HaYCeHHs, Ha HAXOXKICHUE MIYTH,
CKOPOCTH M YCKOPEHUS,

- YMETh ONEPUPOBATH MOHATHAMU: pallMOHAIIbHAS

- pa3BHBaTh KPEaTUBHOE MBIIUICHUE MPHU|(YHKIIMS, TOKa3aTelbHash (DYHKIIMS, CTETICHHAS

PCIICHN U )KU3HCHHBIX r[po6neM

0) 6a3oBbIC HCCIIEN0BATEIIHCKHUE]

nericTBU:
- BJIAJIETh HaBBLIKAMU y4eOHO-
KCCJIE0BATEIbCKOM " NIPOEKTHOH

ACATCIIBHOCTH, HAaBbIKaMU pa3pelICHUs

npo0ieM;

- BBUBJIATH  IIPUYMHHO-CIICICTBCHHBIC
CBSI3M M  aKTyaJHM3UpOBaTh 3ajady,
BEIJBUTaTh TUIOTE3Y €€  PpeLIeHHS,
HAXOIUTh apryMeHTEHI

TOKa3aTeNbCTBA CBOMX  YTBEP)KICHUI,
3a1aBaTh  MapaMeTpbl U KPUTEpUH
[pereHmus;

- aHAIM3MPOBATh IOJNYICHHBIE B XOAE
[pereHust 3a1a9u PpE3yNbTAaTHI,
KPUTHYECKH OLICHUBATh nx
TOCTOBEPHOCTD, TIPOTHO3UPOBATH|
3MEHEHNE B HOBBIX YCIOBUSIX;

-- yMEThb  IIEPEHOCHTHh
[MO3HABATENbHYI0O W IPAKTUYECKYIO
00J1aCTH KU3HEACATEILHOCTH;

3HaHUA

(byHKIWMS, TorapudMuueckas GyHKIHS,
TPUrOHOMETpHYECKHE (HYHKLIMH, OOpaTHBIE
(hyHKIMH; yMEHUE CTPOUTH IpaMKi U3y4EeHHBIX

(b yHKIMI, UCTIOJIb30BATh rPaUKK NPU U3YYCHUH
[POLIECCOB U 3aBUCUMOCTEH, NP PEIICHUH 3a/1a4 13
Npyrux yueOHbIX MPEIMETOB U 33/1a4 U3 PeajbHOM
PKM3HM; BBIpaXXaTh (pOpMynaMy 3aBUCUMOCTH MEXIy
BENTMYMHAMUY;

- yMETh pelaTh TEKCTOBBIE 3214y PAa3HbIX TUIIOB (B
TOM YHCIIe Ha TIPOLIEHTHI, IOJIU U YacTH, Ha

JULS|IBIOKEHKE, paboTy, CTOMMOCTh TOBApPOB U YCIIYT,

HAaJIOTH, 334y U3 00JIaCTH YIPABJICHUS TUIHBIMH U
ceMelHbIMU (PMHAHCAMH); COCTABIIAThH BEIPAXKEHHUS,
YpaBHEHHs, HEPaBEHCTBA M UX CUCTEMBI T10
YCIIOBUIO 3aJ]a4H, UCCIIEOBATD TIOJIY4SHHOE
[peLIeHNE U OLIEHUBATH ITPABIONOA00HOCTD
[pE3yIbTATOB;

- YMETh OIIEPHPOBATH MOHATUIMH: CpeHEe
apudmMeTnueckoe, Merana, HanOOIbIIee U
HavMeHbLIee 3HAUCHH, pa3Max, JUCTIePCHS,
CTaHJAPTHOE OTKIIOHEHUE YUCIIOBOTO HabOopa;
YMETh H3BJIEKaTh, HHTEPIIPETHPOBATh

- yMeTb MHTETPUPOBATh 3HAHUS WIMH(POPMAIHIO, TIPECTABICHHYIO B TAOINIAX, HA

[PA3HBIX IIPEIMETHBIX 00JIACTEH;
- BBIOBUTATh HOBBIC HJIEH, IPEIararh
OpPUTHHAIEHBIE TIOIXOABI M PEIICHHUS;

rarpammMax, rpaukax, OTpaXKarolyo CBONCTBA
[peaNbHBIX MPOIIECCOB M SBJICHUM; TPECTABIISAT
MHPOPMAIIIIO C TOMOIIBIO TaOJIHII M THATPaMM;

1 CIOCOOHOCTH WX MCIOIb30BaHUS lI:II/ICCJ'ICL[OBEITL CTaTUCTUYCCKHUE JAHHBIC, B TOM YHUCJIC

MO3HaBaTEIbLHOI u
ITPAKTUKE

COIHMaJIbHO

C MPUMEHEHHNEM IrpauuecKuX METOJ0B 1
9JIEKTPOHHBIX CPEJICTB;

- YMETh OTIEpPUPOBATH MOHATHAMHU: CITYJalHBIN OTBIT
1 ciTydaifHoe COOBITHE, BEPOSTHOCTh CIIy4aifHOrO
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COOBITHS; YMEHHE BBIYHUCIISTH BEPOSATHOCTH C
MCTIOJIb30BaHUEM IpaMueCcKuX METO/IOB;
MPUMEHSTH (POPMYJIBI CITOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKTHI U (HOPMYITBI
NP peleHNH 3a]]ad; OLIEHUBATh BEPOSITHOCTH
[peabHBIX COOBITHIT; 3HAKOMCTBO CO CITyYalHBIMH
BEJIMYMHAMU; YMEHHE TIPUBOIUTH PUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBILINX YHUCEN B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBIICHUSIX;

- YMETh ONIEpUPOBATH IMOHATHAMHU: TOUKA, TIpsIMas,
[IOCKOCTb, IPOCTPAHCTBO, IBYIPaHHBIN YTOd,
CKpEIIUBAIOLINECS MPSMBbIE, ApaJUIEIBHOCTD U
MepIeHINKYISIPHOCTD TPSIMBIX U INIOCKOCTEH, Yo
MEKAY MPSMBIMH, YTOJI MEXLY TIPSIMOH 1
[IOCKOCTBIO, YIOJI MEKAY IUNIOCKOCTSIMH,
[PacCTOsIHME OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXIY MPSIMBIMH, PACCTOSTHIE MEXKAY
[UIOCKOCTSIMH; YMEHUE UCTIONIb30BATh MPH PEIICHUN
3a/1a4 M3ydeHHbIe (PaKThl U TEOPEMBI IITAHUMETPHUH;
yMEHHE OIIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOLIero MUpa;

- YMEThH OIICpHUPOBATH MOHATHUAMU: MHOTI'OI'PaHHUK,
CeYeHHE MHOTOTPaHHHKA, KyO, Mapasuiesenures,
npu3Ma, mupaMuia, GUrypa u moBepxHoCTh
BpaIlCHUs, IWINHADP, KOHYC, Wap, cdepa, ceueHus
(bUrypsl BpaleHus, INIOCKOCTh, KacaloIasics
cepbl, TUIMHAPA, KOHYCa, IJIOMAlb IOBEPXHOCTH
MpaMUbL, IPU3MBL, KOHYCa, IMIHHAPA, IOANb
cdepbl, 00beM Ky0a, MPsIMOYrOJIbHOTO
napajuieJenunena, MUpaMuIbl, IPU3MBbL, HHIHHADA,
KOHYyCa, IIapa; yMEHHe N300paXxaTh MHOTOTPaHHUKH
U [IOBEPXHOCTH BPAILCHUs, UX CEYEHHS OT PYKH, C
[OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEACTB; yMEHHE Paclo3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATD
[paBHIbHBIC MHOTOTPaHHUKH;

- YMETh OIIEPHPOBATH MMOHATUSIMU: JBIKEHUE B
MPOCTPAHCTBE, MONO0HBIE (PUTYPHI B IPOCTPAHCTBE;
MCIIOJIF30BATh OTHOIICHHE TUIOMAISH
MOBEPXHOCTEH U 00HEMOB TOIOOHBIX (GUTYp TIPH
[peLIeHNH 3a1a4;

- YMETb BEIYHCIISTH T€OMETPHICCKIE BEITUIUHBI
(mmHA, YOI, TUIOMAAb, 00bEeM, IO
MMOBEPXHOCTH), UCIIONB3Ys H3yICHHBIE POPMYITHI U
METOJIBI;

- YMETh OIEPHPOBATH MOHATUSIMU: MPSIMOYTOIbHAS
CHCTEMa KOOPJHMHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPIMHATHI BEKTOPa, CKAIIIPHOE TIPOU3BEICHHUE,
YT'OJI MEXKIY BEKTOPaMH, CyMMa BEKTOPOB,
MPON3BE/ICHIE BEKTOpa HA YMCII0; HAXOAUTD C
MTOMOIIBI0 M3y9IEHHBIX (POPMYIT KOOPANHATHI
CepEIMHBI OTPE3Ka, PACCTOSTHAE MEXIY IBYMS
TOYKAMU;

- YMETh BBIOMpPATh MOIXOIAIINI N3YdeHHBII METO
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[UIsl peIeHus 3a]1a9u, Pacro3HaBaTh
MaTeMaTHuecKre (GaKkThl 1 MaTEMaTHIECKHE MOJIENTN
B IPUPOHBIX U OOIIECTBEHHBIX SBJICHUSX, B
MICKYCCTBE; YMEHHE IIPUBOIUTH PUMEPHI
MaTEeMaTUYECKIX OTKPBITHI pOCCHMCKON U MUPOBOM
MaTeMaTHIeCKOil HayKH.

- YMETh OIIEpPUPOBATH MOHATHAMHU: OIpEAeIeHUE,
aKCHOMa, TeopeMa, CIIE/ICTBHE, CBOMCTBO, IPU3HAK,
TOKa3aTeNbCTBO, PABHOCHIIBHBIE (DOPMYITUPOBKH;
yMeHHe (OpMYyITHPOBaTh 00paTHOE U
MPOTHBOIOJIIOKHOE YTBEPXKICHHE, IPUBOANUTH
MPUMEPBI 1 KOHTPIIPUMEPHI, UCTIOIB30BaTh METO]]
MaTeMaTU4eCKOi WHYKIUH; MPOBOAUTH
oKa3aTebHbIE pacCyXKIIEHHs TIPH PELICHUH 3a71ad,
OLICHHUBATh JIOTUUECKYIO MPABHIBHOCTD
paccyXaeHuil;

- YMETh ONIEpUPOBATH MOHSATHIMH: MHOXECTBO,
[MOZIMHOKECTBO, ONEPally HaJl MHO)KECTBAMH;
YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arnmnapar i OnHMCaHuA pe€aibHBIX IMTPOLECCOB U
SIBJICHUM TIPY PELLIEHUU 3aJa4, B TOM YHUCJIE U3
pyrux yd4eOHbIX MPEIMETOB;

- YMETh OTIEpPUPOBATH MOHATHAMHU: Ipad, CBAZHBIHA
rpad, AepeBo, MK, Tpad Ha TIIOCKOCTH; yMEHUE
3a71aBaTh M OMUCHIBATH IPadbl pa3THYHBIMH
Croco0amMu; UCIONIb30BATh rpadbl PH PEIICHUN
3anay;

- YMETb CBOOO/IHO ONEPUPOBATH MOHITUIMHU:
COYETaHUE, IEPECTAHOBKA, YHUCIIO COUETAHUH, YUCIIO
repecTaHoBOK; OuHoM HbroToHa; ymeHHe
NpUMEHATH KOMOMHATOPHBIE (DAKTHI U PacCyKICHU
TUIsL pellieHus 3a/1a4;

-yMETh ONEPUPOBATh NOHATHIMHU: HaTypaJbHOE
UHCIT0, IIETI0E YHCII0, OCTATOK [0 MOAYIIIO,
[pallOHAIIBHOE YHCITI0, UPPAIOHAIIBHOE YHCIIO,
MHO)KECTBA HAaTYpPaJIbHBIX, IIE/IbIX, PALIHOHAIBHBIX,
MeHCTBUTETBHBIX YHCEIT; YMEHUE UCIIOJIb30BAThH
MIPU3HAKY AETMMOCTH, HAUMEHBIITUH OOIIHit
nenuTens 1 HaMMEHbIIee 00Iee KpaTHOE, alrOpuTM
EBKIMIA pY PEIIEHNH 33/1a9; 3HAKOMCTBO C
[pa3IMIHBIMH MTO3UIIMOHHBIMHU CHCTEMaMHU
CUHCIICHUS,

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHUAMHU:
CTEIEHb C IEBIM IT0Ka3aTeNeM, KOPEHb
HaTypaJIbHOW CTETEHH, CTENEHb C PAIlOHATIBHBIM
MOKa3aTeJIeM, CTETICHb C JEHCTBUTEIBHBIM
(BeIIeCTBEHHBIM ) TTIOKa3aTelNeM, Jorapudm gucia,
CHHYC, KOCHHYC M TAHT'€HC MIPOU3BOJIFHOTO YHCIIA;

- YMETh ONIEpPHUPOBATH MOHATHAMH: TOXKJIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHNE,
HEpaBeHCTBO, CHCTEMa YpaBHEHUH U HEPaBEHCTB,
[paBHOCHIIBHOCTH YpaBHEHHH, HEPAaBEHCTB U CHCTEM,
[paloHaNbHbIE, NPPAMOHANIEHEIE, TIOKa3aTeIbHbIE,
CTEIIEeHHBIC, JTOrapuMHUIECKHE,
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TPUTOHOMETPUUECKHE ypaBHEHUS, HEPaBEHCTBA 1
CHCTEMBI; YMCHHE pellaTh YpaBHEHHs, HEPaBEHCTBA
1 CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX MIPUEMOB;
peraTh ypaBHEHUs], HEPaBEHCTBA M CUCTEMBI C
MmapaMeTpoM; TIPUMEHSTh YpaBHEHHs, HEPaBEHCTBA,
VX CHCTEMBI JIUIsl pELIEHHs] MaTeMaTHYeCKUX 3a1ad 1
3a/1a4d U3 pa3IMYHbIX 00IacTel HAyKH U PeaIbHOM
DKI3HU;

-yMETh CBOOOZHO ONEPUPOBATH MOHATHAMU: TPpaduK
(byHKIMHM, 0OpaTHast GYHKIHS, KOMITO3HIINS
(hyHKIMH, TUHEITHAs QYHKINS, KBapaTHIHAS
(hyHKIWA, cTerneHHast QYHKIHS C LEeTbIM
MoKa3aTesneM, TPUrOHOMeTpuUecKre (GpyHKINH,
0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIUH,
MoKazaTenbHas U JjorapudmMuieckas QyHKIIHY;
YMEHHE CTPOHUTH rpaduKy (GYHKIMH, BHITIOIHSTH
npeoOpa3oBaHus TpaduKoB QYHKINH;

YMEHHE HCIIONIb30BaTh rpaduku GpyHKIUH st
M3y4EeHUsI IPOLIECCOB U 3aBUCUMOCTEH NP
PECIICHNU 3a1a4 U3 APpYrux y‘-le6HbIX NpeamMeToB U
M3 peasibHOM )KHU3HU; BEIpaXKaTh (OpMyIaMu
3aBUCHMOCTH MEXAY BEIIMUNHAMU,

yMEHHE CBOOOIHO OMEepHPOBATH NOHATHAMU:
YETHOCTh (PYHKIIMH, MEPHOANYHOCTD (DYHKIHH,
OrpaHMYEeHHOCTh (DYHKIIUH, MOHOTOHHOCTb

(b yHKIMH, SKCTpeMyM (QYHKIMH, HAauOoJIbIIee 1
HauMeHbLIee 3HaUeHNs (QYHKLUH Ha TIPOMEXYTKE;
YMEHHE IPOBOAUTE HCCIeOBaHUE (HYHKIIIH;
YMEHHE UCIIOJIb30BaTh CBOWCTBA U IpauKu
(hyHKIMI JUTs pelieHus ypaBHEHUH, HEPaBEHCTB U
3a71a4 ¢ mapameTpaMHu; H300pakaTh Ha
KOOPAMHATHOM IIOCKOCTH MHOXKECTBA PELLIEHUI
YpaBHEHMI, HEPaBEHCTB U X CUCTEM;

- YMETb CBOOO/IHO ONIEPHPOBATH MOHITUIMHU:
[0CJIeA0BATEIbHOCTD, apU(MeTHIeCKast
porpeccusi, FeoMeTpuyecKas IIporpeccus,
OecKOHEYHO yOBIBAOIIasi TEOMETPHYECKas
nporpeccusi; yMEHHE 3a71aBaTh
MOCJICI0BATENIBHOCTH, B TOM YHCJIE C TOMOIIBIO
[PEKYpPPEHTHBIX (HOpMYT,

- YMETb ONIEpPHUPOBATH MOHATHAMH: HETIPEPHIBHOCTh
(hyHKIIMM, acHMOTOTHI rpaduka (yHKIUH, IepBast U
BTOpasi IPOM3BOAHAS (DYHKIMH, TEOMETPHUECKUI U
(h3MIecKuii CMBICT TIPOU3BOIHOM, TTepBOOOpa3HAa,
OIpEeICIIEHHBIM HHTETPaj; YMEHHE HaXOIUTh
ACHMITOTHI Tpadrka QyHKINHN; yMEHHE BHIUYUCIIST
MPON3BOJHBIE CYMMBI, IPON3BEACHHS, YACTHOTO U
KOMITO3HINY (DYHKIINH, HAXOJUTh YpaBHEHHE
KacaTeIbHOM K TpaduKy QyHKIHH;

YMEHHE HCIIOIb30BaTh IPOU3BOIHYIO JUIS
yiccrenoBaHus QYHKIWH, 711 HAaXOXKICHNS
HaMTY4IIero pelieHus B MPUKJIAIHBIX, B TOM YHCIIE
COIMATbHO-3KOHOMHYECKUX M (PU3NUECKHX 3a/1adax,
IS OIpeieNieHNsl CKOPOCTH M YCKOPEHHST; HaXOANUTh
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TUTOIIa M M 00BbEMBI (PUTYp C TIOMOIIBIO HHTErpaa;
[IPUBOIUTH NIPUMEPHI MATEMaTHYECKOTO
MOJIEITMPOBAHMS C OMOIIBIO ] depeHranbHbIX
YpaBHEHHUI;

- YMETb ONEPUPOBATh MOHATUAMH: KOMIUIEKCHOE
UICII0, CONPSKEHHBIE KOMILJIEKCHBIE YHcia, MOLYIb
W apryMEHT KOMILIEKCHOTO YKcia, (hopMa 3armcu
KOMIUIEKCHBIX YucelN (TeoMeTpuiecKasi,
TPUTOHOMETpHUUECKas U ajnredpandeckas); yMeTb
MPON3BOUTH apUPMETHIECKUE TeHCTBUS C
KOMILJIEKCHBIMH YHCIIaMU; IPUBOAUTE IPUMEPHI
HCTI0JIB30BaHMsI KOMIUIEKCHBIX YHCET;

- YMETb CBOOO/IHO ONIEPUPOBATH MOHSATHUSMHU:
cpenHee apudMeTHyecKoe, MeJiaHa, HanoobIee U
HalMEHbIIIee 3HAUEHHs, pa3Max, JUCIepCcus,
CTaHJapTHOE OTKJIOHEHHUE JUIsl ONMCAHUS YHCIOBBIX
TaHHBIX; yMEHHUE UCCIIEI0BATh CTATUCTUYECKHE
TaHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpapUIecKix
METOJIOB M JIEKTPOHHBIX CPEJCTB; rpapUIecKH
MCcCIeIoBaTh COBMECTHBIC HAOIIOACHHS C IIOMOIIBIO
uarpaMM pacCeuBaHUs U JINHEMHON PErpeccuu;

- YMETb HaXOAHUTh BEPOSITHOCTH COOBITHI C
MCII0JIb30BaHUEM IpadMueCKUX METO/IOB;
MPUMEHSTB JJIsl pelieHust 3aa4 (popMyJTbl
CIIOKCHHUS 1 YMHOXKEHHUS BEpPOATHOCTEH, HopMyTy
MOJIHOW BeposiTHOCTH, hopmyny bepHyiiu,
KOMOHMHATOpHBIE (DaKThI U (POPMYJIbI; OLIEHUBATH
BEPOSTHOCTH pEaJIbHBIX COOBITHH; YMEHHE
OIEepUPOBATh MOHATUAMMU: CllydaiHasi BEIMYMHA,
pacrpesielieHle BEpOSTHOCTEH, MaTeMaTHUECKOE
0XHMJAHUE, IUCTIEPCUs] U CTaHApPTHOE OTKIOHEHHUE
CITy4aliHOM BeNMYMHbBI, QYHKIUH pacnpeelieHus 1
[UIOTHOCTH PaBHOMEPHOTO, ITOKA3aTeIbHOTO U
HOPMAaJIBHOTO paclpesieNiCHUH; yMEHUe
MCII0JIb30BaTh CBOMCTBA U3YYEHHBIX PacpeneeHU
UIs peleHus 3a/1a4; 3HAKOMCTBO C TIOHATHSMHU:
3aKOH OOJIBIIMX YHCEN, METOBI BHIOOPOYHBIX
VICCIIEIOBaHM; yMEHHE IPUBOIUTH TIPHMEPEI
MPOSIBIICHUSI 3aKOHA OOJBIINX YHCEN B IPHPOAHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHAMH: TOUKA,
npsiMast, TWIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
[JIOCKUK yroJl, ABYTPAaHHBIN YTroJl, TPEXTPaHHbIN
YTOJ1, IepeceKaroIINecs, apaulelbHbIe 0
CKPEIINBAOLINECS MIPSAMBIE, TAPAIIETBHOCTD 1
MEePIICHANKYISIPHOCT TPSIMBIX U INIOCKOCTEH, Yo
MEKIY MPSIMBIMH, YTOJT MEX/y TIPSIMOHA 1
[UIOCKOCTBIO, YTOJI MEKAY IUNIOCKOCTSIMH; YMEHNE
MCTIOTIb30BATh NP PEIICHUH 3a7a4 U3ydEeHHbIE
(haKTBI M TEOPEMBI TUITAHUMETPHH; YMEHHE
OLICHNBATh Pa3Mepbl 0OBEKTOB B OKPYXKAIOLIEM
MUpE; YMEHHE OIEPUPOBATH TOHITUSMU:
MHOTOTPaHHHUK, CEUYEHHE MHOTOIpaHHUKA,
MpaBWILHBIH MHOTOTPaHHUK, PU3Ma, MHpaMuIa,

15




(burypa u moBepXHOCTh BpAILlCHUS], [IMIHHAP, KOHYC,
map, cepa, pasBepTKa MOBEPXHOCTH, CEUCHHUS
KOHYyCa W IIWJIMH/IPA, TapaulelIbHBIE OCH WIIN
OCHOBaHMIO, C€UEHHE 111apa, IIOCKOCTh,
Kacaromiasics chepsl, IINHIPaA, KOHYCa; yMEHNE
CTPOUTH CEUECHHE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHUKH, (PUTypbI U TIOBEPXHOCTH
BpAIICHH, MX CEUYEHHUs], B TOM YHUCIIE C IOMOIIBIO
SJIEKTPOHHBIX CPEJNICTB; YMEHHE IPUMEHSTh
CBOICTBA T€OMETPUYECKUX (PHUT'YP, CAMOCTOSITEIEHO
(hopMynHpOBaTh ONpeAeIeHNs n3ydaeMbIX puryp,
BBIJIBUTaTh TUTIOTE3bI O CBOMCTBAaX M ITPU3HAKAX
reoMeTprYecKruX (pUryp, 000CHOBBIBATH I
OIpOBEPraTh UX; yMEHHE MPOBOIUTH
Ki1accu(uKanuio GUryp 1o pa3iIudHbIM IPU3HAKAM,
BBITIOJTHATH HEOOXO/IMMBIE JIOTIOTHUTEIbHBIC
MOCTPOCHHST;

- YMeTb CBOOOJIIHO ONIEPUPOBATH MOHSITHSIMH:
rutonianb GUrypsl, 00beM QUrypsbl, BEITHYHHA YIIIa,
[PAcCTOsIHME OT TOUKH JIO TUIOCKOCTH, PACCTOSIHUE
MEXY NPAMBIMH, PACCTOSTHUE MEXKIY
[UIOCKOCTSIMH, TIIOIIA/Ib cepbl, Tuonaip
[MOBEPXHOCTH NMUPAMUJIBI, IPU3MBI, KOHYCA,
[IJTHHAPA, 00beM Ky0a, MPpSMOYroJIbHOTO
MapaJuienenumesa, MupaMubl, IPU3MBbL, IIHHAPA,
KOHYcCa, 111apa; yMCHUE HaXOJUTh OTHOILICHHUE
00BEMOB MOJI0OHBIX QUTYD;

- YMETb CBOOO/IHO ONEPUPOBATH MOHITUIMHU:
IBIDKEHUE, MTapaJuIeNIbHBIN EPEHOC, CHMMETPUSI Ha
[UIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Mo00us, TOI00HbIE (QUTYPHI;
YMEHHE PacIiO3HaBaTh PaBHbBIE M MONOOHBIE
(UrypHI, B TOM YHCIIE B IPUPOJE, HCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIIONb30BaTh
reOMETPUUECKHIE OTHOIICHNUS, HAXOJUTh
reoMeTpUUECKHE BETMUMHBI (JUIMHA, YTOl,
[UIOMa/1b, 00bEM) TIPH PEIICHUH 3a1ad U3 JPYTuX
ydeOHBIX IPEIMETOB U U3 PEATBHOM KHU3HU;

- YMETb CBOOOIHO ONIEPHPOBATH MOHITHUAMHU:
[PSIMOYTOJIbHASA CHCTEMa KOOPIUHAT, BEKTOP,
KOOPAMHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BE/ICHNE BEKTOPA Ha YHUCIIO,
[pa3JI0KeHNE BEKTOpPa M0 0a3ucy, CKaIsIpHOE
MPON3BEICHNE, BEKTOPHOE IPON3BEACHHE, YTOI
MEKIY BEKTOPaMH; YMEHHE HCIIONb30BaTh
BEKTOPHBINA M KOOPIMHATHBIA METOJ 1JIs1 PELLEHUS
TEOMETPUYECKHX 3a/1a4 U 337a4 APYTUX yIEOHBIX
MPEIMETOB; ONEPHPOBATH MOHATHSIMA: MaTpHUIla 2X2
1 3X3, OIpenennuTeNb MAaTPHUIIBI, TEOMETPIHYCCKUI
CMBICTT OTIPEIIeITINTEIS;

- YMETh MOZEIHPOBATh pPeasibHbIC CUTYalluy Ha
SI3bIKE MATEMATHKH;, COCTABIIAThH BHIPAXKEHHUS,
YpaBHEHHMS, HEPAaBEHCTBA 1 X CUCTEMBI 10
YCITOBHIO 33]ja4H, UCCIIEI0BATh TIOCTPOCHHbIE
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MOJIENH C UCTIONIb30BAHKEM alliapara ajareopsl,
MHTEPIPETUPOBATH TIOJIy4EHHBIN pe3yabTaT;
CTPOUTH MaTEMAaTHUECKHE MOJIETU C TOMOIIBIO
TEOMETPUUECKUX MOHATHUM U BEJIMYMH, PEIIaTh
CBSI3aHHBIE C HUMU NIPAKTUYECKUE 3a]auy;
COCTaBJIATh BEPOSITHOCTHYIO MOJEINb 1
MHTEPIPETHPOBATh MOJYYEHHBIH pe3yabTaT; periaTh
MIPUKJIaJHBIE 3a]Jaul CPEICTBAMH MaTEMaTHUECKOTO
aHaJIM3a, B TOM YUCIIE COLMAIbHO-3KOHOMHYECKOr O
1 (PU3UUCCKOr0 XapaKTepa;

- YMEHHE BHIOUPATH MOAX OJSIINIA METOA JIst
peleHNs 3a/1a4M; TOHUMaHue 3HAYUMOCTH
MaTEeMaTUKH B U3y4E€HUH MTPUPOIHBIX U
OOIIIECTBEHHBIX MIPOIIECCOB U SIBICHHUH; YMEHHE
pacro3HaBaTh MPOSIBIICHHE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI
MaTEeMaTHYECKIX OTKPBITHI pOCCHICKON U MUPOBOM
MaTEMaTHYECKONH HAYKH

OK 02 Hcnomnb3oBath
COBpEMEHHBIE CPE/ICTBA
MOKCKa, aHATH3a U
WHTEPIPETALUN
uHbOpMaLUH, 1
nH(pOpMalMOHHbIE
TEXHOJIOT UM AJIS
BBITIOJTHEHHS 33124
podeccroHaNbHOM
e TEeNEHOCTH

B
[TO3HAHMUS:

o0JacTu LIEHHOCTHU HaY4HOr 0|

-CchopMHUPOBAaHHOCTH MHUPOBO33pEHUS,

COOTBETCTBYIOLIIETO COBPEMEHHOMY|

- YMETh OIEPHPOBATh IMOHATHUSAMH: pallOHAJIbHAs
b yHKIHA, G yHKIHA,
byHKIHA, norapupmMyeckas
TPUTOHOMETPUYIECKHE ¢byHKIMY,

CTCIICHHA]|

GbyHKIHA,
00paTHbIC]

IokKa3aTcjibHas

YPOBHIO pa3BUTHUS HaYKH 7l

OOLIIECTBEHHON MpPaKTHKH, OCHOBAHHOIO(QYHKIMH, HCIONB30BaTh I'paduKH NpH H3y4CHUH

Ha JUajore KyJabTyp, CIIOCOOCTBYIOIIET

OCO3HAHMIO CBOETo MecTa BIPYTUX Y4eOHBIX MPEIMETOB M 3a/ad U3 peabHON
MOJINKYJIBTYPHOM MUPE; DPKM3HH; BBIP@XATh ()OPMYIaMHU 3aBUCUMOCTH MEXY|
- COBEpIICHCTBOBAHUE S3bIKOBOM  H|BEMYMHAMY;

UUTATENbCKONW KyJIbTYypbl KaK CpEACTBA- yMETb ONEPUPOBATH MOHATUSAMH: TOXKAECTBO,
B3aUMOJECHCTBUA MEXIY JIIOABMH HTOXKAECTBEHHOE  IIpeoOpa3oBaHHE,  YpaBHEHHE,
[MO3HAHMS MUPA; HEPABEHCTBO, CHUCTEMa YPaBHEHHH M HEPaBEHCTB,
- OCO3HaHHE LIEHHOCTH  HAay4YHOH|paBHOCHJIBHOCTbH ypPaBHEHUI, HEPAaBEHCTB U CHCTEM,
eATENbHOCTH, TOTOBHOCTB|pAaLlMOHAIbHBIE, HPpalMOHAIbHbIE, ITOKa3aTelbHbIC,
OCYIIIECTBIISITH MIPOEKTHYIO H|CTEIICHHBIE, Jorapudmuyeckue,
HCCIIe10BATEIbCKYTO JeATEIbHOCTHTPUTOHOMETPUYIECKUE YPAaBHEHUs, HEPaBEHCTBA U

MHIMBUIYaJIbHO U B TPYIIIIE.
OBaieHre YHUBEPCANBHBIMHA YIeOHBIMHY]
[03HABATENHEHBIMU JEHCTBUAMM:

B) paboTa ¢ uH(pOpMAaIHeH:

- BJaueThb TIOJTy4eHHS]
nHGOpPMAMK W3 HCTOYHUKOB Ppa3HBIX
THIIOB, CaMOCTOSTEIFHO OCYILIECTBIISATD
[OMCK, AaHAJU3, CHCTEMATH3aLHIO
MHTEPIIPETALIIIO
[Pa3IINYHBIX

HaBBIKAaMH

H

BHIOB it

dop
[peNCTaBICHUS,
- co3maBaThb
(hopmarax yaeTOoM
nHGOpPMAMK ¥ IIENEBOH ayIUTOPHHU,

BEIOHpast ONTHUMAJIbHYIO ¢bopmy]

TEKCTBI B  Pa3JIMYHBIX]

C Ha3HA4YCHUS]|

IIPCACTABJICHUA U BU3YyaJIU3allUuN;
- OILICHNBATH
JICTUTUMHOCTD

JIOCTOBEPHOCTH,
nH(pOpMamy, e

COOTBCTCTBHUC IIPABOBBIM W MOPAJIbHOA

HHq)opMaun;JHHOCKocm

(DyHKIMM; yMEHHE CTPOUTHh TIpadMKH H3y4EHHBIX

[POLIECCOB M 3aBUCHUMOCTEH, IIPH PELICHUHN 3324 U3

CHCTEMBI; YMETb pEllaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TIOMOLIBIO Pa3JINYHBIX MPHEMOB; PEIIATh
YpaBHEHHMS, HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
MPUMEHITh YpaBHEHHs, HEPABEHCTBA, MX CHCTEMBI
U peleHusT MaTeMaTUYecKuX 3a7ad M 3a7ad H3
pa3MTUYHBIX 00IacTel HAYKH U peaNbHON KU3HM;

- yMETh
IBIDKCHUE, MapaJlIebHbINA MEPEHOC, CUMMETPHS Hal
MIPOCTPAHCTBE,  ITIOBOPOT,
momo0HbIe  (PUTYPET;

CBOOOZIHO OMEPHUPOBAaTh IOHITHUAMHU:

u B
npeoOpa3oBaHue TOHOOWS,
YMETh Paclo3HaBaTh PaBHBIC U TOAOOHBIE (DUTYPHI,
B TOM YHCIIE€ B NPHPOJE, HCKYCCTBE, apXHTEKTYpE;
YMETh HCIIOJBb30BaTh I'€OMETPUYECKUE OTHOLICHHUS,
HAXOIUTh I€OMETPHYCCKHE BEIMYMHBI (JUTHHA, YTrodl,
TUIOIIa b, 00BEM) MPH PEIICHWH 33Jad W3 APYTUX
y4eOHBIX IPEIMETOB U U3 PEATBHOM KU3HU
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PTUYCCKUM HOPMaAM;

- HCTIOJIb30BaTh CpEeACTBa
MH(pOpMaOHHBIX i
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTWH B
[pereHnu KOTHUTHBHBIX,

[KOMMYHUKATUBHBIX W OpPraHU3aIl[MOHHBIX

3agad ¢ coOmoneHHeM —TpeOOBaHU
SPrOHOMHKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, pecypcochepekeHus,

[PABOBBIX W JTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0E30MaCHOCTH;
- BJAJCTh HAaBBIKAMH PACIO3HABAHHS W

3aIuThI uHpopmanum,

MH(OPMALIMOHHON Ge3omacHoCTH|

ITMYHOCTH
OK 03 IlnanupoBate 1 |B  ob0nactm  1yXOBHO-HPaBCTBEHHOTOf- YMETh ONEPHPOBATh MOHITHUSIMH: PallMOHAJIBHBIE,
[peaT30BBIBATH BOCITHTaHUS: MppalfoOHalbHbIe, TOKa3aTelbHbIE, CTENCHHBIE,
cOOCTBEHHOE -- c()OPMHUPOBAHHOCTh HPABCTBEHHOrONIOrapupMuyeckue, TPUTOHOMETPHYECKHE

npoeccuoHaIbHOE U
JTMYHOCTHOEC pa3BUTHC,
[peNPUHIMATENHCKYTO
ICATCIIBHOCTD B
npodeccruoHaNbHOM
cdepe, UCnoNb30BaTh
3HaHMs 10 (pUHAHCOBOM
PaMOTHOCTH B
[Pa3IMYHBIX )KH3HEHHBIX
CHTYaLHsIX

CO3HAHMS, STUYECKOrO MTOBEICHNUS,
CIOCOOHOCTh OIICHHUBATh CUTYAIHIO H

[IPpYUHUMAaThb OCO3HaHHBbIC peUICHUA,

OPHEHTHPYSIChH Ha MOpaJIbHOA

HpPaBCTBCHHLIC HOPMBI U LICHHOCTHU,

OCO3HAHUC JIUYHOT'O BKJ1aga

[OCTPOCHHE YCTOHYMBOIrO OyayIIero;

B
- OTBETCTBCHHOE OTHOIICHHE K CBOUM|
pomutensM H (WIH) JIPYTUM lIJIeHaMI
CeMBbH, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO  TNPUHATUS  IICHHOCTEH|
CeMEMHONW JKM3HM B COOTBETCTBHHU C
TpaauuusaMu HapoaoB Poccuu;

OBJ1aicHHe YHUBEPCAIbHBIMH
[peryISTUBHBIMH IEHCTBUSMU:
a) cCaMOOpTraHU3aLU:
CaMOCTOSTEIIBHO

OCYILECTBIIATH
[103HABATENbHYIO
BEISBIATH  [IPOOJIEMBI,
(dhopMynHpoBaTE COOCTBEHHBIE 3a7addl B
00pa3oBaTeIbHON  JEATEIbHOCTH
PKH3HEHHBIX CHTYalMsX;

JACATCIIBHOCTD,
CTaBUThb

u

CaMOCTOATCIBHO  COCTAaBJIATH

C

IIaH
pemreHust  TPOOIEMBI
IMEIOIINXCA ~ PECYPCOB,
BOBMOXHOCTEHN U MPEANOUYTEHUM;

- 1aBaTh OIICHKY HOBBIM CHTYAITHsM;

y4eToM|
COOCTBEHHBIX|

CIIOCOOCTBOBaTh  (POPMHUPOBAHHUIO
[POSIBIICHUIO IIMPOKOH 3PYAUINHU
[pa3HBIX O00JACTAX 3HAHWH, ITOCTOSHHO
[TOBHIIATE CBOH OOpa30BATENbHBIA U
KyJIbTYPHBIN YpOBEHD;

0) CaMOKOHTPOJIb:

MCIIONIB30BaTh MPUEMbI pedIeKcHy s

OLICHKH BBI60pa BCPHOIO|

)41
B

CUTYyalluy,
[PCIICHU S,

YpaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;
- yMeTb OINEpUPOBATh MOHATHUAMHU: MHOTOTPAHHUK,
CCYCHHWE MHOIOTPaHHHMKA, KyO, IMapasulesernnurnes,

npu3Mma, nupamuga, Qurypa W HOBEPXHOCTh
BpalleHus, [WIMHIP, KOHYC, Iap, cdepa, ceUeHHs
(urypsl  BpalleHHs, IUIOCKOCTh,  Kacalolascs

ceppl, HIMHAPA, KOHYCA, IUIOLIAAL IOBEPXHOCTH
UpaMUIbL, IPU3MBL, KOHYCa, LIIMHIPA, IUIOLIA[h
cepsl, Ky0a, IPSIMOYTOJILHOTO
[apauleNenueia, TMpaMU/Ibl, IPU3MbL, LIMITHHIPA,
KOHYca, I1apa; yMeHHE H300pakaTh MHOIOIPaHHHUKH]
1 OBEPXHOCTH BPALICHHS, X CCYCHUSI OT PYKH, C
[IOMOILBO YEPTEKHBIX HHCTPYMEHTOB
QIIEKTPOHHBIX ~ CPENCTB; YMETh  Paclo3HABaTh
CHUMMETPHIO B HPOCTPAHCTBE; YMETh PacIIO3HABATH

00beM

u

MpaBUJIbHbIE MHOTOIPaHHUKH;
- yMETb OIEPHPOBATh MOHATHAMHU: NPSIMOYTOIbHAsS
cHCTeMa KOOpJIMHAT, KOOPIUHATHI TOUYKH, BEKTOD,

HKOOPIMHATEI BEKTOpa, CKAJISPHOE IPOU3BEACHHE,

YOI  MEXKAYy BEKTOpaMH, CyMMa BEKTOpOB,
NpOM3BEACHHE BEKTOpa HA YHCIO; HaXOOHUTh C
dbopMyn  KOOpAWHATEH]
paccTosHHE MEXIy ABYMS

[TOMOIIBIO
CepeIHHBI
TOYKAMH

H3y4YEHHBIX
OTpe3Ka,
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-  yMeTb  OILIEHMBaTh  PHUCKH W
CBOCBPEMEHHO MPUHUMATEL PEUICHHS II0|
X CHUKEHHUIO;

B) SMOIIMOHATHHEII
Mpenmonararonmii chopMupoBaHHOCT:

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIOLIEH|

HUHTCIIJICKT,

CTpEeMJICHHE K JIOCTIKEHHUIO Ielu WU
ycrexy,
yMEHHE NIeHCTBOBATh, MCXOMAS U3 CBOMX
BO3MO)KHOCTEH;

- OMIIATHH, BKJIFOYAIOIICH CITIOCOOHOCTH|
[MOHUMATh SMOIMOHAIBHOE COCTOSHUE

OIITUMH3M, MHHUIMATHUBHOCTD,

pyTHX, YUUTHIBATh ero npH
OCYILIECTBIICHUN KOMM YHHKAIIIH,
CIIOCOOHOCTB K  COYYBCTBHIO W
COTIEPSIKUBAHHIO;

- COLOUAJIbBHBIX HABBIKOB, BKJIIOYAIOUIMX]
CIIOCOOHOCTH BBICTpanBaTb OTHOLICHUS C

pyrumMu JIIOJIBMH, 3a00TUTHCH,
NpOSIBIIATE ~ MHTEpeC W pa3peliarh
KOH(JIUKTHI
OK 04 D¢ dexruBHO FOTOBHOCTh K CaMOPAa3BUTHIO,[- YMETh OIIEPUPOBATH IIOHATUAMU: CIy4alHbIN OIIBIT
B3aMMOJICHCTBOBATh U |[CAMOCTOSTEIEHOCTH Uu cirydaiiHoe COOBITHE, BEPOSTHOCTH CIIy4ailHOro
[paboTaTh B KOJUIEKTUBE |CaMOOIPEIEICHHIO; COOBITUS; YMEThb BBIUHCIATH BEPOATHOCTH C
1 KOMaH/Ie -OBJIaICHHE HaBbIKAMHU y4eOHO-{[HCII0Ib30BaHIEM rpaduueckux METO/IOB;
HCCIICIOBATENILCKOM, ~ NPOEKTHOH  H|IPUMEHATH (OPMYJIBI CIOKEHHS M YMHOKCHUSA
COLIMAJIbHOM JIESITEIbHOCTH; BEpPOSITHOCTEH, KOMOMHATOPHBIE (BAaKTHI U (HOPMYIIBI
OBiazeHNe YHUBEPCAIbHBIMUIPY PEIICHUH 3a/1a4; OLCHUBATh BEPOSTHOCTH

KOMM yHUKATUBHBIMU JIEHCTBUSIMHU:
0) coBMECTHAs JeSTENbHOCTD:

peanbHBIX COOBITHI; 3HAKOMCTBO CO CIyJailHBIMH
BEJIMUMHAMY;  yYMEHHME  IIPUBOIUTH  NPUMEPHI

- IMOHMMATh u HCTIOJIb30BATHIPOSIBICHUS 3aKOHA OOJBIINX YHCEN B MPHUPOIHBIX
[IpEeUMYIIeCTBa KOMaHIHOMH Hl1 OOIIIECTBEHHBIX SIBIICHUX,

MHITUBHyaJIbHON paboThl; - yMeThb CBOOOJHO OIEPUPOBATH MOHSTHSIMH:
-  [OpuUHMMaTh  IeM  COBMECTHOM|CTENIEHb €  [ENbIM  IIOKa3aTeleM,  KOPEHb
I TEIIBHOCTH, OpraHMU30BHIBAThH nIHaTypanLHoﬁ CTETIeHH, CTENEeHb C pallMOHAJIBHBIM
KOOpJJMHUPOBaTh  JEWCTBHS 1O  eeloKa3aTeneM, CTeNeHb ¢ JCHCTBUTEIbHBIM
TOCTHIKCHUIO: COCTaBJIATh IUTaH(BEIIECTBEHHBIM) TIOKa3aTeneM, Jorapudm dmcia,
eWCTBUH, paclpeaeNiTh POy ¢ yquo;ICHHyc, KOCHHYC UM TAHT€HC MPOU3BOJILHOTO YKCIIA;
MHEHUIT YYaCTHUKOB 00CYXIaThl- yYMEThb CBOOOJHO OIEPHUPOBATH TMOHATHIMU:

[pE3yNbTaThl COBMECTHOM padoTH;

rpaduk GyHKINH, 0OpaTHAS QYHKIUSA, KOMITO3UIIHS

- KOOPIMHHUPOBATh W BBINOIHATH PaOOTY|GYHKIMH, JuHEHHAs (QYHKIUS, KBaJpaTHIHAS
B YCIOBHUSIX PEAJbHOTO, BUPTYadbHOIO H|QYHKIMSA, CTEHNEHHas  (QyHKOMS C  [elbIM
KOMOMHHPOBAHHOTO B3aMMOACHCTBUS;,  [[TOKa3aTelIeM, TPUTOHOMETpHUYECKHEe  (PyHKIUH,
- OCYIIIECTBIISTH MTO3UTHBHOE(0OpaTHBIE TPUTOHOMETPHYECKHE ¢$yHKIMH,

CTpaTEernvecKoe MOBEICHUE B PA3JIMYHbIX
CHTYallUsIX, TPOSBISATH TBOPYECTBO H
BOOOpakeHHe, OBITh HHAIIMATHBHBIM.
OsnaneHue YHHBEPCAJIbHBIMH
[PErYISTUBHBIMU JICHCTBUAMM:

') IpUHATHE Ce0sI U IPYTHX JIIOACH:

- TpPUHAMATh MOTHBBI W apPTyMEHTH]
pyrux JIIOAEH NpH aHalIn3e pe3yiIbTaToB
e TeNbHOCTH;

- IIpU3HaBaTh CBOE TMIPaBO MW IIPaBO

MoKazaTenpHass W Jorapudpmmdeckas (QyHKIUM;
YMETh CTPOWUTh Tpapuku (YHKIWNA, BBHITOTHITH
npeoOpa3oBaHus rpagUKOB PYHKITHIH;

- yYMEThb WCIONB30BAaTh Tpapuku GYHKIUH s
M3y4CHUS]  IPOLIECCOB npH
peIIeHN N 3a7ad U3 IPYrux ydeOHBIX NMPeIMeToB |
M3 pealbHOW O KW3HH; BBIpaXaTh (HopMynamy

H  3aBUCUMOCTEH

3aBHCHMOCTH MEXy BETUUNHAMMY;
- CBOOOIHO OIEPUPOBATH TOHATHAMH: YETHOCTH
(hyHKIHH, HNEPUOJUYHOCTh ¢dyHKIHH,
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PYTUX JIFOJIEH HA ONIHOKY;
- pa3BUBaTh CIIOCOOHOCTH TOHUMATH MUP)
C TIO3UIIUU JPYTOro YeJI0oBeKa

OrpaHNYEeHHOCTh ¢$yHKIMH, MOHOTOHHOCTH
(yHKIMK, SKCTpeMyM (YHKUIWH, HawOoNbIIee W
HavMeHbIIIee 3HaYeHUs] (PYHKIMH Ha MPOMEXYTKE;
YMETh MIPOBOUTH MCCIe0BaHNe (yHKINH;

YMETh HCIOJNB30BaTh CBOWCTBA M TpadUKH
(yHKIMH TS pelieHus ypaBHEHHH, HEpaBEHCTB U
3agad  C u3o0paxaTb  Ha

KOOpHHHaTHOﬁ IJIOCKOCTH MHOXKECTBa peHIeHI/Iﬁ

napaMeTpamy;

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

OK 05 Ocy1ecTBisTh
YCTHYIO M IHCBMEHHYIO
KOMM YHHUKAIIHIO Ha
rOCYIapCTBEHHOM SI3BIKE]
Poccuiickoit ®eneparuu
C yaeToM ocoOeHHOCTeH
COLIMAILHOTO U
KYJIbTYPHOT'O KOHTEKCTa

B 06nacti 5CTeTHYeCKOro BOCIUTAHMS:
- OCTETUYECKOE OTHOILEHHWE K MHUDPY,
BKJIIOYAsl ICTETHKY OBITa, HAYYHOTO WU
TEXHUYECKOT O
TpyZia U OOIICCTBEHHBIX OTHOIICHHUA;

CIIOCOOHOCTH BOCIPUHHUMATh

TBOPYCCTBA, CriopTa,)

[pa3nU4HBIC BUJIBI UCKYCCTBA, TPAAULMU U
TBOPUYECTBO CBOETO0 U JPYTHX HAPOJOB,
OIlyLIaTh 3MOLMOHAIIBHOE BO3JIEHCTBUE
HCKYCCTBA;

yOXK/IEHHOCTh B 3HAYUMOCTH JUIs
JIMYHOCTH U OOILECTBA OTEYECTBEHHOI'O U

- pacrio3HaBaTh HeBepOaJbHBIE CPECTBA

001ICHYS, MIOHUMATh 3Ha4YEHHE]
COI[MAIbHBIX  3HAKOB,  pAaCIIO3HABaTH
[IPEATIOCHUIKY KOH(DIMKTHBIX CUTYalni U
CMSIT9aTh KOH(IIUKTHI;

- Pa3BEPHYTO M JIOTHYHO H3J1araTh CBOIQ

MHPOBOI'O HCKYCCTBA, OTHUYCCKHUX|- YMETH OIICPpHUPOBATH IMOHATUAMU: TOUYKa, IIpsAMasd,
KYJIBTYPHBIX TpaJUuLMid M HapOAHOrOUIOCKOCTb, IIPOCTPAHCTBO, JABYI'PAaHHBIM  yroi,
TBOPYECTBA; CKpeLIMBaoyecs IpsAMble, Iapaiie]bHOCTh Y|
- TOTOBHOCTb K CAMOBBIPQXEHUIO BIEPICHIUKYIIPHOCTD NPSAMBIX M IUIOCKOCTEH, yrom
PAa3HBIX BHUIAX MHCKYCCTBA, CTPEMJICHHUEMEXKAY MPAMBIMH, Yrol MEXAYy HpsIMOH U
HPOSIBIIATH KayecTBa TBOPYECKOH|IIIOCKOCTHIO, yromn MEXIy  IUIOCKOCTSIMH,
TM4YHOCTY; PACCTOSHUE OT TOYKU IO IUIOCKOCTH, PAacCTOSHHE
Osnanenue YHHUBEPCAJIbHBIMHUMEK Y HPSIMBIMH, paccrosiHue MEXY|
KOMMYHHKATHBHBIMH JI€HCTBUAMU: [JIOCKOCTSIMH;

a) oOmieHue: - yMeTh WCIOJB30BAaTh IIPU pEIICHHH 3a/ad|
- OCYILECTBIIATh KOMMYHHKALMK BO BCEX|M3y4eHHBIE (AaKTBl M TEOpEeMbl ILUIAHUMETPHHY;
cepax >Ku3HH; YMEHHE OLICHHBATh pa3Mepsl 00BEKTOB

YMETb  OIEepUpOBATH
aprupMeTHIecKoe,
HarMeHbIIee

MOHSTUSIMU:  CPEJHEe
HauOoJIbIIEe
pasmax, JaucIepcws,
CTaHapTHOE YKHCIOBOro  Habopa;
yMeHHe MHTEPIPETUPOBATH)

nH(opManuio, TMpeACTaBICHHYIO B Ta0iuIax, Haj

MeJIhaHa, ul
3HAYCHUS,
OTKJIOHCHHE

W3BJICKATh,

marpamMax, rpadukax, OTpakarollyl0 CBOWCTBA
peaybHBIX TPOLECCOB U SIBJICHHI; IIPEICTaBIISTH)
WHPOPMALIMIO C TMOMOIIBI TAONUIl M JUArpaMM;
MCCIe0BaTh CTAaTUCTUYECKHE JIAaHHBIC, B TOM YHCIIE
C TNpuMeHeHHeM rpadUuecKux

METOZ0B H

DJICKTPOHHBIX CPCJICTB,

OKPY’KaroLIero Mupa

TOYKYy 3pE€HHs C  HCIOJIb30BaHUEM

SI3BIKOBBIX CPEICTB
OK 06 IIposBnaTh - OCO3HaHHE 00yJaromUMHUCSA- YMETh OTIEPUPOBATEH TOHATHAMH: TPSAMOYTOJIbHAS
rpa’KJaHCKO- [poccuiickoi TrpaKJaHCKOW|CUCTEMA KOOPIMHAT, KOOPJAUHATHI TOUKHU, BEKTOP,
MATPHOTHYECKYIO MACHTUIHOCTH; HIKOOp,HI/IHaTLI BEKTOpA, CKaJSIPHOE TIPOM3BE/ICHNE,
[TO3UIHIO, - LIeJICHANIPaBICHHOE Ppa3BUTHEYTOI MEXy BEKTOPAMHU, CyMMa BEKTOPOB,
IEMOHCTPHUPOBATH BHYTPEHHEH TO3MIMH JHYHOCTH HAIPOW3BEACHHUE BEKTOPA HA YUCIIO0; HAXOIUTH C
OCO3HAHHOE MTOBE/ICHHUE |OCHOBE JyXOBHO-HPABCTBEHHBIX|TIOMOIIbIO M3YICHHBIX (DOPMYIT KOOPANHATHI
Ha OCHOBE LIEHHOCTEH HapoJ0B PoccuiickolifcepennHbl OTpe3Ka, pacCTOSHUE MEXAY IBYMS
TpaJUIIHOHHBIX Denepanum, HCTOPHYECKHUX H[TOYKaMH;
00IIIEUeIIOBEYECKUX HAIMOHAJIBHO-KYJIBTYPHBIX ~ TPaJUIHiL|-yMeTh BEIOMPATh MOAXOAAIINI N3YdeHHBIN METO/
[IEHHOCTE!, B TOM YHCie |QOPMUPOBAHUE  CHCTEMbl  3HAYMMBIXJIIS pELICHUS 3aa4l, PacliO3HABATh
C y4eTOM rapMOHU3aLUH([IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,MaTeMaTH4IeCKue (HPaKThl M MaTeMaTHIECKHIE MOJETH
MEKHAIMOHATBHBIX U |aHTUKOPPYNIIMOHHOTO  MHPOBO33PEHHS,|B IIPHPOAHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
MEKPEITUTHO3HBIX [IPaBOCO3HAHNS, 9KOJIOTUYECKOH[ICKYCCTBE; YMEHNE IPUBOJUTH IPUMEPHI
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OTHOIIEHWH, IIPUMEHATh
CTaHAAPTHI
QHTUKOPPYIIIMOHHOT O
[TOBEJICHUS

KYJIbTYPEI, CIIOCOOHOCTH CTaBUTh eIn I/IIMaTeMaTI/I‘IeCKI/IX OTKpLITI/Iﬁ pOCCHfICKOfI u MI/IPOBOI>’I

CTPOWTH KU3HCHHEIE TIaHEI;
B yactu rpa’kIaHCKOr0 BOCITUTAHUS:
- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX]
[paB ¥ OOSI3aHHOCTCH, YBa)KCHHE 3aKOHA
1 TIPABOIIOPSIIKA;

MIPUHSTHE TPaUIHOHHBIX|
00111e4€eII0BEYECKUX]
FYMaHUCTHUECKMX M JIEMOKPATHYECKHUX

[ICHHOCTEHH;

HallMOHAJIbHBIX,

- TOTOBHOCTH IPOTUBOCTOATH HIEOJIOTHY]
PKCTpEMHU3Ma,
KCeHO(OOUH,

HAI[MOHAJIN3Ma,)
JTUCKPUMHHAITUH
COLIMANIbHBIM, PEIUTHO3HBIM, PaCOBBIM,)
HAI[MOHATIBHBIM MTPU3HAKAM;
TOTOBHOCTH  BECTHU

COBMCCTHYIO|

JICATCIIBHOCTD B HHTEPECAX|

FPAXIAHCKOI'O O6U_ICCTBa, y4acTBOBAThH B

CaMOYTIPaBJICHUH B
00111e00pa30BaTENbHON OpraHu3alyu U
IETCKO-FOHOILIECKUX OpPTraHU3aIMAX;

- YMEHHE  B3aUMOJEHCTBOBATH
COLlMaJIbHBIMU HHCTUTYTaMHU
COOTBETCTBHM C HX (QYHKIMAMH U
Ha3HAUYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOH W
BOJIOHTEPCKOM AEATEIbHOCTH;
aTPUOTHYECKOTO BOCITUTAHMUS:

- c(OpMHUPOBAHHOCTh  POCCHICKOM
rpaKJaHCKOU HUJICHTUIHOCTH,|
[aTpHOTU3Ma, YBAXKECHUSI K  CBOEMY

Hapoay, YyBCTBA OTBETCTBEHHOCTH IIEepe]|
PoxnnHOM, roprocTy 3a CBOM Kpaii, CBOK)

PonuHy, CcBOMl s3BIK U KYJIbTYDY,
Mporutoe u HACTOSIIIEE
MHOTOHAIOHAIbHOTO Hapona Poccuu;

- LIEHHOCTHOE OTHOILICHHE K|
rOCyapCTBEHHBIM CHMBOJIaM,|
MCTOPHYECKOMY u TIPUPOTHOMY]
Haclequio, NaMATHUKaM, TpaIulusaM
HaponoB Poccuu, moctmxenusMm Poccun
B HayKe, HCKYCCTBE, cropTe,

TEXHOJIOTHSIX U TPY/IE;

- ujeiiHas yOeXIeHHOCTh, TOTOBHOCTD K|
CITY>KEHHIO zamure  OteuecTsa,
OTBETCTBEHHOCTD 32 €ro CyIb0Y;

n

OCBOEHHBIE 00yJarOIUMHUCS
MEXKIPEMETHBIC TTOHATHUS i
VHUBEpCallbHbIe  yueOHbIE  JIeUCTBUS
(perynsaTUBHEIE, [IO3HABATEIbHEIE,
KOMMyHUKATHBHEIC);

CIOCOOHOCTh WX WCIONB30BaHUS B

Mo3HaBaTEIIHLHOMI u COITMAJTLHOM]

IIPAKTHUKE, TOTOBHOCTH K

MaTeMaTHIeCcKOil HayKH.

- YMETh OIEpUPOBATh NOHATHIMU: CITy9alHBIHA OITBIT
W CllydaiiHOe COOBITHE, BEpOSTHOCTH CIIy4aiHOI'O
COOBITHS; YMEThb BBIUHCIATH BEPOSTHOCTH  C
HCII0JIb30BaHUEM rpapuyecKux
MPUMEHSITH (OPMYNIBI CIOKEHUS H  yMHOKCHHS
BEPOSTHOCTEH, KOMOMHATOPHBIE (aKThl U (HOPMYJIIBI
NPy pelIeHuH 3ajad; OLIEHWBaThb BEPOSTHOCTH
[peaybHBIX COOBITHIT; 3HAKOMCTBO CO CIy4allHBIMH
YMEHHE  IPUBOIUTH  MPHUMEPHI
MPOSIBJICHUS] 3aKOHA OOJBIIMX YHCEN B MPHUPOIHBIX

METO/IOB;

BCIIMYMHAMU,

o 06H160TB6HHLIX SBJICHUAX
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CaMOCTOSITETIbHOMY  IUTAaHMPOBAHUIO U]
OCYIIIECTBIICHUIO YIEOHOH e TEeNFHOCTH,
OpraHu3aly yaeOHOrO COTPYIHHUYECTBA
C TeJarormieckuMu pabOTHUKAMU U
CBEPCTHHKAMH, K Y9aCTHIO B IOCTPOSHHUHY]
MHAWBUYaIbHOM 00pa3oBaTeIbHON
TPaeKTOPHH;

- OBJIa/ICHVE HAaBBIKAMH y4eOHO-
CCIIeI0BaTENbCKOM, POEKTHON U
COLIMAJIEHON JAEATENIEHOCTH

OK 07 CogeiicTBOBaTh
COXpaHCHHIO
OKpYXKAIOIIeH cpelibl,
[pecypcocOepexeHuto,
[IPUMEHSATH 3HAHUS 00
M3MCHCHUH KJIMAaTa,
[TPUHITUITBI
0EPEIKITUBOTO
[POU3BOCTBA,

b PekTUBHO
IeliCTBOBATH B
Upe3BbIYANHBIX
CUTyaluiaXx

- He NMPUHUMATh JCHCTBHS, MPUHOCSIINE
BpEl OKPYKAIOIIEH cperie;

- YMETH IMPOTrHO3UPOBATD|
HeGHaronp HUATHBIC OKOJIOTHYCCKUC
[MOCJICACTBUA NnpeaAnpruHUMacMbIX]

eficTBUI, IpeIoTBpallaTh uxX;
pacuIupuTh  OMBIT  JIEATELHOCTH

PKOJIOTMUYECKON HANpPaBIEHHOCTH;

pa3pabaThiBaTh
c

IJ1aH

npoOIeMbI y4eToM aHaNu3

NMCIOIINXCS MaTepraIbHbIX H

HEMaTepUaIbHbIX PECYPCOB;

OCYILIECTBIIATh  LieJeHAIPaBICHHbIN
[OMCK IIepeHOca CPEACTB M CIOCOOOB
neificTBYA B IPO(ECCHOHAIBHYIO CPELy;
yMETb  IEPEHOCUTH
[03HABaTEJILHYIO MPaKTUYECKYIO
0071aCTH JKU3HEEATELHOCTH;

- [IpejiaraTb HOBBIC ITPOCEKTHI, OLICHUBATD|

3HaHUA B

u

pCH_ICHI/I;III/ICl'IOHI)SOBaHI/IeM

- MOHATUSAMH:  (PYyHKIUS,

IMpon3BOJaHAs,

YMETb  OIEpPHPOBaTh
HeTpepbIBHAS byHKIHA,
repBooOpa3Hasi, ONpeIeNeHHbI HMHTErpayl; yMeTh
HAXOANUTh MPOMU3BOJHBIE JJIEMEHTAPHBIX (DYHKIUH,
MCIIOJIb3Ys CIIPABOYHBIE MaTepHallbl, UCCIEN0BATh B
MpOCTEUIINX ciydasX (pyHKIUM Ha MOHOTOHHOCTD,
HAXOAWTh HanWOOJbIINE M HAUMEHbIINE 3HAYCHHs
b yHKIHI; rpaduku c
anmapara

CTPOUTh MHOT'O4YJIEHOB
MaTEMaTHYECKOr o
AQHAJIM3a; IPUMEHATh NPOU3BOAHYIO IIPU PELICHUU
3amady  Ha

OPHEHTHPOBAHHBIE 3aJauyd Ha HauOoOJIblINe

JBWKEHHE;  peliaTh  MPaKTHKO-
51
HAMMCHBIINE 3HA4YC€HUs, Ha HaXO0XICHUE IIYTH,
CKOPOCTH M YCKOPEHHS;

yMETb ONEPHUPOBATh IOHATUAMH: IBI)KEHHE B
pOCTpaHCTBE, OKOOHbBIE (PUIYPHI B IPOCTPAHCTRE;
HCITOJIb30BATh I ONENE?
MOBEPXHOCTE M 00BEMOB TOMOOHBIX (GUryp IpU

PEHICHNUU 3aa4;

OTHOIICHHEC

acu c MTO3ULINH HOBM3HBL{- yYMETh BBIYHCIATH TCOMETPHUECKHE BEIUYHUHBI
OPUTHHAIEHOCTH, MPaKTHYECKOW|(JUTMHa,  Yroji, IUIomanb, OO0bEM,  IUIOMIAIb
3HAYUMOCTH, MOBEPXHOCTH), MCIOJIb3YsS H3YydeHHBbIE (POPMYIBI U

JAaBaTb OLICHKY HOBBIM CHUTYallUsIM,
BHOCUTHb KOPPEKTUBBI B ICATCIBHOCTD,
OL[CHUBATb COOTBETCTBUE PE3YJIbTATOB

METO/IBI

LIeTIM
[1K 4.3. Co3maBaTs - COCTaBIISAITh ~ PEKOMEHIAIIMA IO~ CO3JaBaTh MOJCIH DIIEMEHTOB O(OPMIICHHS
MH(pOpMAIMOHHYIO CO3MAaHWI0O  WH(POPMALNMOHHONW  Cpeblpa3BUBAOIICH NIPEAMETHO-IIPOCTPAHCTBEHHOI
Cpey TOIMKOIBHOM 00pa3oBaTeTFHOMN TPYIIITBL Blf))peﬂbl B rpymme J100;

0Opa3oBaTeNnpHON COOTBETCTBUH c BO3PACTHBIMH- aHAIM3MPOBATh TEKYIIYIO (CYIIECTBYIOIIYIO)
IPYMIIBI C IENBI0 O0COOCHHOCTAMHM  JIETEH  JIOMIKONBbHOTOMH(OPMAILIMOHHYIO CpeLy B pa3HBIX BO3PACTHBIX
[pa3BUTHS Y IETeH OCHOB [BO3PACTa; rpymmax /100;

nH(pOpMAanOHHOH - aHAIM3UPOBATh pabovre MPOrpaMMbl BOCIHTAHHMS
KYIIBTYPHI. J100;
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2.CTPYKTYPA U COIEP)KAHWUE YYESHOU JUCIATLIMHBI

2.1. O0bem yueOHON TUCUMILIUHBI U BUIbI Y4eOHOIl padoThI

. Bcero CemecTpsl

Bun yuebHol paboThl HACOB 1 5
VYdeOHas Harpy3Kka (Bcero) 340 100 240
AyIuTOpHBIE 3aHITHS (BCETO) 316 88 228
B Tom uncie:
3aHATHS JIEKIIMOHHOI'O THUIIA 202 56 146
MPaKTUYECKUE 3aHATUS (IPAKTUKYMBbI) 114 32 82
n1abopaTOpHbBIC 3aHATHUS
CamocrosTtenbHas pabota (Bcero)
B TOM YHCJIE:
Kypcosas paboma
Pepepam
Koncynomayuu
By npoMexyToyHOM aTTecTaluu (3K3aMeH) 24 DK3aMEH | IK3aMEH
O6mras TpynoemkocTs 340 yac 340 100 240

2.2. CTpyKTypa TUCUHMILUIUHBI:

KosinyecTBO ayIMTOPHBIX YaCOB
HaunmeHoBaHMe pa3/ie/10B U TeM IIpakTHyeckue u
TeopeTnueckoe
Bcero J1abopaTopHbIe
o0yyeHue
3aHATHS

Paznen 1. [ToBTopeHne kypca MaTeMaTUKHA OCHOBHOM IIIKOJIBI 18 8 10
Paznen 2 [IpsMble U MIOCKOCTH B IPOCTPAHCTBE 18 12 6
Paznen 3. KoopauHaTs! 1 BEKTOPEI 14 8 6
Paznen 4. OCcHOBBI TpUTOHOMETPHHU. TPUTOHOMETPHUECKHE 38 28 10
GbyHKIMH
Paznen 5. 8 4 4
KommiekcHsle uncna
Pa3zzmen 6. [IpousBoxHast GyHKIMH, e TPUMEHEHUE 34 26 8
Paznen 7. 44 28 16
MHOrorpaHHUKH U TeNa BpalIeHUs]
Paznen 8.

14 8 6
[TepBooOpasHas GyHKIHMH, €€ IPHUMEHEHUE
Paznen 9. 16 14 2
Crenenn n kopHu. CteneHHas yHKIUSA
Paznen 10. ITokazaTenpHas GpyHKIHA 16 8 8
Paznen 11. Jlorapudgmet. Jlorapudmudaeckas GyHKIms 30 22 8
Pasznen 12. 2 10
MHOokecTBa. DIIEMEHTHI TeOpruu TpadoB 12
Pazpmen 13. DneMeHTHI KOMOMHATOPUKH, CTATUCTHKH U TEOPUU 26 16 10
BEPOSTHOCTEM
Paznen 14. YpaBHeHHs 1 HEpaBEHCTBA 28 18 10
KypcoBas pabora (ipn Hamm4mn)
Bcero no nucnumnnune 316 202 114
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2.3. TemaTH4ecKHuii NJIaH U coaep:kaHue yueoHoii mucunmiannsl Y/[.02 MatemaTnka

Coaep:xanue yueOHOro MaTepuaja (OCHOBHOE U Dopmupy
HaumeHoBaHMe pa3iesioB U NnpogeccCuOHATBHO-OPUEHTUPOBAHHOE), J1a00pATOPHbIE U Oo6bem eMble
TeM NMpaKkTHYeCKHe 3aHATHS, MPUKIATHOH MOYJb (MPH JacoB KOMIIeTeH
HAJTHYHH) 707
1 2 3 4
OcHoBHOe cofep:kaHHe
Pazgen 1. IloBTOpenme 18
Kypca MaTeMaTHKH
OCHOBHOI IIKOJIBI
Tema 1.1 ConepxaHue y4eOHOTO MaTepHraa
Lene m 3amaum matemaTuku | BasoBble 3HaHWS W yMEHHS 1O  MareMaTHKe B
IIPY OCBOGHUH CIELUAIBHOCTU | MpodecCHOHaIbHON 1 B TOBCEAHEBHOM JIEATELHOCTH.
Jlexuus 2
Tema 1.2 ConepxaHue y4eOHOTO MaTepHrasa
Ywucaa n BBIYUCIICHHUA. }leﬁCTBHﬂ HazQ IIOJIOXKUTECIIbHBIMHU n OTpULATCIbHBIMU
Bblpa)KeHI/Iﬂ " qyucJjiaMu, O6BIKHOBCHHI)IMI/I U JCCATUYHBIMHU llp06$[MI/I.
npeoOpa3oBaHus HevictBust co  cremeHsMH, (QOPMYNIBl  COKPAIIEHHOTO 2
YMHOKEHHUSL.
Jlexus
Tema 1.3. IIpodeccuonaTbHO-OpHEHTHPOBAHHOE cojepKaHue
I'eomeTpus Ha IIOCKOCTH (cogep:kaHue NPUKJIAHOI0 MOYJIs)
Bunp! mnockux Guryp u ux miomaib. OK-01,
[IpakTHKO-OpHEHTHPOBAHHBIE 3a/]aud B Kypce I€OMETPHUU Ha 2 OK-02,
TIOCKOCTH OK-03,
[pakruueckoe 3ansiTue OK-04,
OK-05,
Tema 1.4 Conepxanue yu4eOHOTO MaTepHaja OK-06
IIporieHTHBIE BHIYUCICHUS [IpocTeie TpOLEHTHI, pa3HblE CHOCOOBI MX BBIYUCICHHUSL. OK- 07’
CroXHbIE TPOIEHTHI 4 K 4.3
IIpaktudeckoe 3ansTue
Tema 1.5 Conepxanue yueOHOTO MaTepHaja
VYpaBHEHUs U HEPABEHCTBA JluHeiiHBle, KBaipaTHbIC, APOOHO-TMHEHHBIE YpPAaBHEHHS H
HEpaBEeHCTBA 2
IIpaktudeckoe 3ansTue
Tema 1.6 Conepxanne yd4eOHOTO MaTepHaa
Cucrempl  ypaBHeHMH M | CrocoObl pelIeHHs] CHCTEM JIMHCWHBIX ypaBHEHHMN. [IOHSTHSL:
HEPaBCHCTB Matpuma 2x2 u 3x3, ompenenuTens MaTpuilsl. Metox ["aycca. 4
CucteMbl HEMTMHEHHBIX ypaBHEHUH. CHCTEMbI HEPaBEHCTB
Jlexmsa
Tema 1.7 Conepxanne ya4eOHOTO MaTepHraa
BxonHoil KOHTpONBL Brrancnenns u nmpeoOpa3oBaHus. YpaBHEHHS U HEPaBCHCTBA.
['eoMeTpust Ha TIOCKOCTH 2
Kontponsras padora
Paznen 2 Ilpsambie u 18
MJIOCKOCTH B TPOCTPAHCTBE OK-01,
Tema 2.1. Coneprkanue y4eOHOTo MaTepuana OK-03,
OcHoBHBIE nousaTusa | Ilpenmer crepeomerprun. OCHOBHBIE MOHATHSA (TOUYKA, psMast, OK-04,
CTEpEOMETPUN. IIOCKOCTB, TIPOCTPAHCTBO). OcHOBHBIE AKCHOMBI 2 OK-07
Pacnonoxenne mpAMBIX M | crepeoMerpur.  [lepecekaromuiecs, — NapajulelibHblE | K 4.3
TUTOCKOCTEH CKpeluBafonecss  mpsimble.  IIpusHaK ¥ CBOWCTBO
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CKpCHIMBAONIUXCA TIPAMBIX. OCHOBHEIE MMPOCTPAHCTBCHHLIC

¢burypsr.
Jlexuus
Tema 2.2. Conepxanne y4eOHOTO MaTepHaa
IMapannensHOCTH npsiMbIX, | IlapamnensHble mpsMas M IDIOCKOCTh.  OmnpenerneHue.
TIPSIMOH u miockocty, | IMpusnak. CBoiictBa (¢ mokasaTenbcTBoM). [lapamrensHele
IIOCKOCTEH wiockoctd.  Omnpexpenenne.  Ilpusnak.  CaoiictBa  (C
JIOKa3aTEeNbCTBOM). Tetpasnp u ero JJIEMEHTHI. 4
[Tapamnenenunen u €ero 3JIEMEHTHI. CaoiicTBa
MIPOTUBOMNONOXKHBIX T'paHel U JuaroHajel napasuienenunena.
[Toctpoenue ceuennii. Pemenue 3anauy.
Jlexuus
Tema 2.3. ConepxaHue y4eOHOTO MaTepHraa
[epnenanKynsIpHOCTD [epnenaukynspHele npsivble. [lapamnenbHble  TpsIMBIE,
MIPSIMBIX, TIPSIMOH 1 HEPIEeHIUKYIISIPHBIE K TUIOCKOCTH. [TpusHax
IUIOCKOCTH, TIOCKOCTEH MEePIEHIUKYISIPHOCTH IpSIMOi u ITOCKOCTH.
JlokazatenbCcTBo. [lepnenaukynsp u HaKJIOHHAS.
[MeprnienanKysIpHBIE TUTOCKOCTH. [TpusHak 2
NEPIICHIUKYJIIPHOCTH IUIOCKOCTEN. [[oka3zaTenberBo.
PaccrosiHus B IpocTpaHcTBe
Jlexus
Tema 2.4. ConeprkaHue yaeOHOTO MaTepHraia
Teopema o Tpex
MepIICHIHKYAPAX Teopema o Tpex mneprneHiukyispax. Jloka3aTenbCTBo. Yol 4
MEXAY NPSMOM U IIJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU
Jlexms
Tema 2.5. IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE coaep;kanue
[TapannensHsle, (cogep:kaHue NPUKJIAJXHOI0 MOYJIA)
NIEPIECHIUKYJIIPHBIE, AKCHOMBI cTepeoMeTpHud. llepneHAuKyISIpHOCTh HPAMOA U
CKpPEIIMBAIOLINECS NPSIMbIE IIOCKOCTH, NapaieabHOCTh IBYX MPSIMBIX, 4
MEPHEHANKYISIPHBIX ~ TUIOCKOCTH,  TEPIEHIUKYISIPHOCTh
IJIOCKOCTEN
IIpaktudeckoe 3ansTue
Tema 2.6. Conepxanue yueOHOTO MaTepHaja
Pemenne 3amau. Ilpamele u | PacnonmoxkeHue NpsIMBIX M IUIOCKOCTEH B TMPOCTPAHCTBE.
IUIOCKOCTH B IIPOCTPaHCTBE [lepneHAVKYISIPHOCTh ¥ HAPAJUICNBHOCTh  IPAMBIX U
tockocTei. CKpelyBalomuecs npsiMble 2
Kontponsuas padora
Pazgea 3. Koopaunatsl u 14
BEKTOPBI
Tema 3.1 Conepxanne ydeOHOTO MaTepHrala
JlekapTOBBl  KOOpAMHATEI B | JlekapToBbI KOOpAMHATHI B mpoctpaHcTBe. [Ipocreiimine
IpocTpaHcTBe.  PaccTosgHme | 3amaum B KOOpAuHATaX. PaccrosHue MEXIy JABYMS TOYKAMHU, 4
MEXKIy  JABYMA  TOYKAMH. | KOOPIMHATHI CEPEAUHBI OTPE3Ka OK-02,
Koopaunatsr cepenuHbl | JIekus OK-03,
oTpe3Ka OK-04,
Tema 3.2 Conepxanne yueOHOTO MaTepHraa OK-07
BexkTops! B mpocTpaHCTBE. Bexkropsl B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. TK 4.3
VYrom Mexay BEKTOpaMu. | YMHOXKEHHE BEKTOpa Ha 4Hcio. KoMIUIaHapHbIE BEKTOPBHI.
CkamnsipHoe npoussefenne | CkalsipHOE MPOW3BEAECHHE BEKTOPOB. PasiokeHne BeKTopa 1o 4
BEKTOPOB TPEM HEKOMIUIaHapHBIM BekTopaMm. KoopauHaTel BekTOpa,

CKAJEIPHOC MNPOU3BCIACHHUE BCKTOPOB B KOOpAWHATAX, YIOJ
MCKAY BEKTOpaMH, YIrojl MCKIAy HpHMOﬁ 1 IUIOCKOCTBIO, YIoJl
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MEXITY TUTOCKOCTSIMH. VYpaBHeHHE TUTOCKOCTH.

I'eomeTprueckuii CMBICI OonpenenuTens 2x2

Jlexuus
Tema 3.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cofiep:kaHue
IIpakTHKO-OpHEHTHPOBAHHEIE | (Comep KaHue MPUKIATHOTO MOTYJISA)
3aJadd  Ha  KoopAMHaTHOW | KoopmuHaTHasi IJIOCKOCTb. BbIUMCICHHE paccTOSHUE | 4
TUIOCKOCTH Ioniaael Ha iockocTH. KommyecTBeHHbIE pacueThl

[pakTiueckoe 3ansTHe
Tema 3.4 ConepxaHue y4eOHOTO MaTepHala
Pemenue 3anau. Koopaunate! | JlekapToBbl KOOpJAMHATBL B MPOCTPAHCTBE. BekTopsl B
U BEKTOPbI npoctpanctBe. CrokeHHMe W BBIYMTAHHE  BEKTOPOB.

YMHOKeHHEe BeKTopa Ha 4ucio. KoMIuiaHapHBIE BEKTOPHI.

CkaisipHOe pon3Be/IeHHe BEKTOpOB. PazjioxeHne BeKTopa 1o

TPEM HEKOMIUIaHApHBIM BeKkTopaM. [Ipocreiimine 3amauu B 5

KoopanHatax. KoopauHaTbl BEKTOpa, pPACCTOSHUE MEXIY

TOYKAMH, KOOPAHMHATHI CEpeNUHBl OTpe3Ka, CKaJsIpHOE

NPOU3BE/ICHHE BEKTOPOB B KOOPJAMHATAX, Yrod MEXIy

BEKTOpaMH, YroJl MKy NPSMON U TUIOCKOCTBIO, YTOJI MEXIy

TUIOCKOCTSIMU

KonTponbHas padora
Paznen 4. OcHOBBI 38
TPUTOHOMETPHH.
Tpuronomerpuueckue
Gynxuun
Tema 4.1 Conepxanue yueOHOTO MaTepHaja
Tpuronomerpuueckue Pammannas mepa yrma. IloBOpoT TOYKM BOKpYr Hagana
¢byHKIUH IIPOM3BOJILHOTO | koopauHat. OrmpejeneHne CHHyca, KOCHUHYCa, TaHI€Hca W
yria, 4yucna. PagwanHas M | KoTaHreHca. 3HaKHM CHMHYCA, KOCHHYCa, TAHI'€HCA M KOTaHIeHca 4
rpagycHas Mepa yria 10 YeTBEepTAM. 3aBHCHMOCTb MEXKAY CHHYCOM, KOCHHYCOM,

TaHT'€HCOM M KOTaHT€HCOM OJHOI'O M TOI'O XK€ yria

Jlexms
Tema 4.2 Conepxanue yueOHOTO MaTepHaja
OcHoBHBIE Tpuronomerpuueckue ToxkaectBa. CHHYC, KOCHHYC, TaHTCHC OK-01,
TPUTOHOMETPUYECKHUE 1 KOTaHT'€HC YIJIOB O U - o.. DopMyIIsl IpUBeeHUS 4 0K-02,
TOXKIECTBA. Jlexuns OK-03,
DopMyIbl IPUBEACHUS OK-04,
Tema 4.3 Conepxanne yd4eOHOTO MaTepHaa OK-05,
Cumyc,  KOCHHYC,  TAaHTEHC ["Cyyiva i pasHOCTH CHHYCOB. CyMMa H PasHOCTh KOCHHYCOB. OK-06,
CYMMBL W pasHOCTH  ABYX | Cypyc m kocmHYyC ABOMHOTO yrima. ®opMyisl TIOTOBUHHOTO OK-07
yrios yroa.  IlpeoGpa3oBaHust  CyMMBI ~ TPHTOHOMETPMYECKHX K 4.3
CuHyc M KOCHHYC NBOWHOTO | qyvrnryii B mponsBeacHWE M TIPOMBEACHHS B CyMMY. 6
yria. DopMysbl MOTOBMHHOTO | Byinawenye TPHUrOHOMETPHUECKUX (YHKIMH Hepe3 TaHTEHC
yrna HOJIOBMHHOTO apryMedta. IlpeoOpasoBaHus MpOCTEHIINX

TPUTOHOMETPHYECKHX BBIPAXKEHHI

Jlexusa
Tema 4.4 Conepxanne yd4eOHOTO MaTepHraa
QyHKIMKM, KX  CBOMCTBA. | OONacTh OMpPEETCHUST U MHOXECTBO 3HAYCHHU (YHKIMU.
Crioco0sI 3amanus (QyHKIIHN YErHOCTh, HEYETHOCTD, MEPUOTUIHOCTE (yHKIUH. CrocoObI 2

3a1aHns QyHKIUHA

Jlexusa
Tema 4.5 Coneprkanue yueOHOro MaTepuana 2
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Tpuronomerpuyeckne Ob6nactp ompeneNieHnss W MHOXKECTBO  3HAa4YCHHH
(yHKIMM, WX CBOWCTBA U | TPUTOHOMETPUUYECKHX (QYHKIWMH. UYETHOCTh, HEYETHOCTS,
rpaduku MIEpUOANIHOCTh TPUrOHOMETpHYecKruX (yHKIMHA. CBOWCTBA U
rpadukn GYHKIHH y = cos X, y = sin X, y = tg X, y = ctg X.
Jlexuus
Tema 4.6 ConepxaHue y4eOHOTO MaTepHraa
IIpeoOpa3oBanue  rpaduKoB C
KaTue W PpacTsDKeHHEe TpaUKOB TPUTOHOMETPHUYECKHX
TpI/IFOHO‘ll\/IeTpI/I‘IeCKI/IX b yHKITH,
S [IpeobpazoBanue rpauKOB TPUTOHOMETPHIECKUX ()YHKITHIA
[pakTiueckoe 3ansTre
Tema 4.7 IIpodeccuonaiLHO-OPUEHTHPOBAHHOE coJep:kaHue
Onucanue (coneprxaHue NMPUKJIATHOTO MOTYJIA)
TIPOU3BOJICTBEHHBIX Hcnonb3oBaHne CBOMCTB TPUTOHOMETpHYECKUX (QYHKIUI B
IpPOLECCOB € HOMOLIBIO | Mpo(eCCHOHANBHBIX 3a]a4axX
rpaduxoB QyHKIHIH [pakTHUeCcKOEe 3aHATHE
Tema 4.8 Conepxanue yueOHOTO MaTepHaia
OOpartHble 06 =
paTHble TpUroHoMmerpuueckue (yHkuuu. Mx cpoiictBa u
TPUTOHOMETPUYUECKHE rpaduH
(byHKIHH Jlexus
Tema 4.9 ConeprkaHue yaeOHOTO MaTepHraia
Tpuronomerpuyeckue YpaBHeHHe cos X = a. YpaBHEeHHE Sin X = a. YpaBHeHue tg X =

YpaBHEHHMS 1 HEPABEHCTBA

a, ctg x = a. PemieHue TPUrOHOMETPUYECKUX YPABHEHUI
THNOB:  IPOCTEHIINE  TPUTOHOMETPUYECKHUE
ypaBHEHMs, CBOASIIMECS K  KBaJpaTHbIM, pelIacMble
pa3IoKEHUEM Ha MHOXKHUTEIH, OJHOPOJHBIE.

IIpocreiiine TPUroHOMETPUYECKHUE HEPABEHCTBA

OCHOBHBIX

Jlexms

Tema 4.10 Conepxanue yuyeOHOTO MaTepHaja

Cucrembl " =
CucteMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHHUH

TPUTOHOMETPUUECKHX

ypaBHEHHUi Jlexuus

Tema 4.11 Conepxanue yueOHOTO MaTepHaja

Pemrenne  3amau.  ocHOBHI | [IpeoGpazoBanue TPUTOHOMETPHYECKUX BBIPAKEHUM.

TPUTOHOMETPUH. Pemienre TpUrOHOMETPUYECKUX YpPaBHEHHWH M HEPaBEHCTB B

TpuronoMerpuyeckue TOM YHCJIE C UCTIOIb30BAHHEM CBOMCTB ()YHKIIHIA.

GbyHKIIMN Kontponbhas padora

Paznen S.

KomnuekcHbIe uncia

Tema 5.1 Conepxanne yq4eOHOTO MaTepHaa

KomrmnexcHsle uncna [NousiTre KoMIUTeKCHOTO uncia. ConpsKeHHbIE KOMIUIEKCHBIC
Yucia, MOAYJIb W apryMEeHT KOMIUIEKCHOro umcia. Popma
3ammcu KOMIUTEKCHOTO qrcna (reomeTpuueckas,
TPUTOHOMETpUYECKas, anredpamdeckas). ApudmMernuecKue
JEHUCTBHS C KOMIUIEKCHBIMU YHCTIaMHA
KombunmpoBanHoe 3aHATHE

Tema 5.2 Coneprkanue y4eOHOro MaTepuana

Ilpumenenne  KOMILIEKCHBIX | BermomHeHme pacueToB C IOMOMIBIO KOMIUICKCHBIX UHCEIL.

qHcen [Tpumeps! HCHOMB30BaHMS KOMIUIEKCHBIX YHCE

HpaKTI/I‘IGCKOG 3aHATHE
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Pazgen 6. IlpousBognas 34
(pyHknum, ee npuMeHeHne
Tema 6.1 Coneprkanue yaeOHOTO MaTepHraia
IlonsTue MIPOU3BOIHOM. =
OmnpeneneHne YUCIOBON MOCIIENOBATENLHOCTH M CIIOCOOBI €e
DopMyIsl u IIpaBuJIa o .
3amanusi. CBOWCTBa  YHCIIOBBIX  IIOCIIEAOBATEIHLHOCTEH.
i hepeHIupOBaHUS
Omnpenenenue Tnpenena MOCIeN0BaTEIbHOCTH. BrruncieHne
TpeziesioB  mocnenoBarensHocTed.  [Ipenen  ¢yHkmum Ha 5
oeckoneunoctu. [Ipemen ¢yHknmu B Touke. [IpupaiieHue
aprymenTa. IIpupamenue ¢yHkuuu. 3amadd, TPUBOASIINE K
MOHATHIO  Tpou3BOAHOM.  OmpeneneHUe  NPOU3BOIHOM.
AJNTOPUTM OTBICKaHHUS POU3BOAHON
Jlexuus
Tema 6.2 ConepxaHue y4eOHOTO MaTepHrasa
[IponsBonHbIe CyMMBI
p A YMMEL - Dopmyatbl i hepeHIMpoBaHS. [IpaBuna
pasHoCTH NPOU3BECHHUS, 4
i hepeHIMpoBaHUs
YaCTHOTO
Jlexuus
Tema 6.3 Conepxanue yueOHOTO MaTepHaja
IIpousBoansie
TPHTOHOMETPHYECKHX Onpenenenue CIIO’KHOU GbyHKIMN. [TpousBoaHas
bynKIL. Mpouspomas | TPHTOHOMETPHHECKHX ¢bynkiuid.  [IponsBomHast —CIIOXKHOM 4
CIIOXKHOM (yHKIMM hyHKIIH
Jlexus
Tema 6.4 Conepxanue yu4eOHOTO MaTepHaja
Ionste o wHenpepbBHOCTH | [loHsTHe HempepbiBHONH (yHKImH. CBONHCTBA HEMPEPHIBHOM
¢bysKIMHA. MeTon HHTEpBAIOB | (hyHKIIMH. Csas3p MEXKIY HEIPEPLIBHOCTEIO u 5
muddepeHuupyeMoctbto  QyHKIMM B TOYKE. AJITOPUTM
pELIEHNs] HEPABEHCTB METOJIOM MHTEPBAJIOB
Jlexms
Tema 6.5 Conepxanue yueOHOTO MaTepHaja
I'eomerpuyeckuii u = = =
P N I'eomeTpuueckuii CMBICT MPOM3BOAHONW (GYHKLHH — YIIIOBOM
¢br3nueckuit CMBICT .
. k03 GUIMEHT KacaTelbHOH K rpaduky (YHKIMH B TOUKE.
TIPOU3BOIHOM .
VYpaBHeHue kacatenabHOW K rpaduky (QyHKIUH. AJITOPUTM 4
COCTaBJICHHSI YpPaBHEHHUs KacaTelbHOW K rpaduky (yHKIHU
y=f(x)
Jlexusa
Tema 6.6 Conepxanne yd4eOHOTO MaTepHraa
DusnuecKuit CMBICIT = = =
. Omuuecknii  (MEXaHWYECKUH) CMBICT TMPOU3BONHOW —
IPOU3BOIHOM B @ 2
MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
poeCCHOHANBHBIX 3aj[a4ax
IIpakTudeckoe 3ansTue
Tema 6.7 Conepxanne yd4eOHOTO MaTepHraa
MOHOTOHHOCTh Oynkunu. | Bospacranme u  yObiBamme — (DyHKIHH, COOTBETCTBHE
Touxn 3xcTpemMyma BO3pacTaHus W YOBIBaHWS (YHKIMH 3HAKY NPOM3BOTHOM.
IlonsiTie NPOM3BOAHON BBICLIETO MOPAIKA, COOTBETCTBHE
3HaKa BTOPOH MPOM3BOMHON BBITYKIOCTH (BOTHYTOCTH) 4
¢yHKIMM Ha OTpe3ke. 3aJadyd Ha MAaKCUMyM M MHUHHMYM.
[ToHsiTHE aCHMNTOTHI, CIOCOOBI WX OINpEAENEeHHUS. AJITOPHTM
nccienoBaHus (QYHKIMM W TIOCTpOeHHWs ee Tpaduka ¢
TIOMOIIIBI0 IPOU3BOAHOM. J{poOHO-TMHEHHAsT (HYHKIHSA
Jlexusa
Tema 6.8 Coneprkanue yueOHOro MaTepuana 4

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
I1IK 4.3
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UccnenoBanne ¢yHKIMH U
MIOCTpOEHHE TPahUKOB

UccnenoBanne (GyHKIMH Ha MOHOTOHHOCTH M TOCTPOCHHE
rpag¥KoB.

Jlexmusa

Tema 6.9 HauGonbliee u

Conepxanne y4eOHOTO MaTepHaa

HavMeHbIIee 3Hadyenus | HaxokaeHue HauOONBIIEr0 W HAWMEHBIIEro 3HAaYeHHH
GbyHKIIIHU ¢yHKIMH,  mocTpoeHWe — TpauKOB  MHOTOWIEHOB  C 2
WCIIONIb30BAHKEM allliapaTa MaTeMaTHIeCKOTr0 aHaIN3a
Jlexuus
Tema 6.10 IIpodeccnonabHO-OpUEHTHPOBAHH0E coJep:kaHue
HaxoxneHne ONTHManbHOTO | (comeprkaHue MPUKIATHOTO MOTYJIS)
pesynbrata ¢ IDoMombK | HaumeHblnee u HauOonbliee 3HaYeHUE (QYHKIIUH 4
MIPOU3BOJTHON B PAKTHYECKHX
3a71auax [IpakTiueckoe 3ansiTne
Tema 6.11 ConepxaHue y4eOHOTO MaTepHraa
Pemenue 3anau. [lponssonnas | @opmynsl u mnpasuna auddepenimposanus. Hccnenosanue
(GyHKIMH, ee TpUMEHEHHE ¢yHKIMHA ¢ TOMOIIBIO TpoW3BOAHOH. Hambombimee u 2
HavMeHblIIee 3HaYeHHs (yHKIHH
KoHnTponbHas padora
Paznea 7.
MHOrorpaHHuKd ¥ Teja 44
BpalleHus
Tema 7.1 ConeprkaHue yaeOHOTO MaTepHraia
Bepumnel,  peGpa,  rpanu | [Tomsitue MHOTOrpaHHUKa. ETo 3/IeMEeHTBI: BEpIUIMHBI, pedpa,
MHOrOrpaHHHKa rpanu. [lmaronans. Ceuenue. BpImykible W HEBBITYKIIbIC 2
MHOIOTpaHHUKH
Jlexms
Tema 7.2 Conepxanue yu4eOHOTO MaTepHaja
IIpuzma, ee cocraBisOLIKE,
[ousitue npusmel. Ee ocHoBaHMst U O0KOBBIE rpaHu. Beicora
CEYCHHUE. [Ipsmas u
npusMel. [Ipsmast u HaknoHHast pu3Ma. [IpaBunbHas npusma. 2
NIpaBUIIbHAS IPU3MBbI
Ee ceuenue
Jlexms
OK-01,
Tema 7.3 Conepxanue yueOHOTO MaTepHaja OK-02,
[Mapamnenenunen, KyO0. — OK-03,
[Mapamnenenumnen, CcBOifcTBa MIPSAMOYTOJIBHOTO
Ceuenne KyOa, 2 OK-04,
napajuienenunena, kyd. Ceuenue kyoda, mapaienenumena
napaiesenuneia OK-05,
Jlexusa
OK-06,
Tema 7.4 Conepxanne yd4eOHOTO MaTepHaa OK-07
[Mupamua, ee K 4.3
[Mupamuna u ee snementsl. Cedenne nmupamupl. 1IpaBunbpHas
COCTaBIISIOLINE, CEUYCHHE. 2
nupamMua. Y ceueHHasl IupamMuia
[IpaBunbHast UpamMuaa.
Jlexumsa
VYceueHHas nupamuaa
Tema 7.5 Conepxanne yd4eOHOTO MaTepHaa
Bbokogas u TIOJTHAS — —
[Tnomans OOKOBOW W TONHOM IIOBEPXHOCTH IIPU3MBI,
MOBEPXHOCTh MIPU3MBI, 2
TTUPaMUIBI
TTUpaMHUIBI
Jlexusa
Tema 7.6 Coneprkanue y4eOHOTo MaTepuana
Cummerpus B KyOe, —
CuMMeTpusi OTHOCHTENBHO TOYKH, TPSIMOM, IUIOCKOCTH.
napajiesenunene, IpusMe, 2
Cummerpus B KyOe, mapajuienenumesie, NpusMe, mpamMmuie
TIUpaMHuzIe

Jlexusa
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Tema 7.7

IMpodeccnonabHO-OPHMEHTHPOBAHH0E coxepxaHmue

IIpumepsl  cummeTpuil B | (comepikaHue MPUKIATHOTO MOTYJISA)

npoeccun CumMeTpusi B IPUPOJIE, apXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTiueckoe 3ansTHe

Tema 7.8 Conepxanue y4eOHOTO MaTepHaa

IIpaBuibHBIC MHOTOTPAHHUKY, | [[oHsTHE TIPaBUIIBHOTO MHOT'OTpaHHUKa. CaoiicTBa
HUX CBOUCTBA TPaBUJIbHBIX MHOTOTPAHHUKOB

IIpaktudeckoe 3aHsTHE
Tema 7.9 ConepxaHue y4eOHOTO MaTepHraa
Hununmp, €ro

Humuaap wu  ero  onemeHtsl.  CedyeHwe — IWIMHIpA
COCTaBJISIOIILE. Ceuenne

(mapaJnensHOe OCHOBaHHMIO U OCH). Pa3BepTka mumHapa
HWIAHApA

Jlexuus
Tema 7.10 IIpodeccuonaiLHO-OPUEHTHPOBAHHOE coJep:kaHue
Konyc, ero cocrapustomue. | (comepkanue MPUKIATHOTO MOTYJIS)

CeueHue KOHYyCa

Konyc u ero smementsl. CeueHue KoHyca (mapajienbHoe
OCHOBAaHHUIO M TIPOXOJMIlee uepe3 BepIIHY), KOHHYECKHE
cedeHus1. Pa3BepTka KoHyca

Jlexus

Tema 7.11
VYcedennslii konyc. CeueHue
YCEUEHHOr 0 KOHyca

Copneprxanre y4eOHOTO MaTeprana

VYcedennslit koHyc. Ero oOpasyromas u Bbicota. CeueHne
YCEUEHHOr 0 KOHYCa.

Jlexms

Tema 7.12
lap u cdepa, ux ceuenus

Conepxanue yueOHOTO MaTepHaja

[lIap u chepa. Bzaumuoe pacrnonoxeHne chepsl H IIIOCKOCTH.
Ceuenue mapa, chepbl

Jlexms

Tema 7.13
Ilousitne 00 oOBeMe Telna.

Conepxanue yu4eOHOTO MaTepHaja

[ousiTue 006 o6beme Tema. OO0beM Kyba M HPSIMOYTONBHOTO

OtHomerue 00BEMOB | rapamenenunena. OGbeM MPU3MBI 1 WATHHIPA. OTHOLICHHE
TOO0HBIX TNl 00BeMOB  TOJOOHBIX  Tel. | €OMETPHUUYECKHHA  CMBICT
OIpeneNnuTeNs 3-To mopsaKa

Jlexms
Tema 7.14 Conepxanue yueOHOTO MaTepHaja
OGbembr U IVIOMaZn | O6pemMbl THpaMUAbl U KoHyca. OO0peM mapa. [lmomamn
MOBEPXHOCTEN TEI TIOBEPXHOCTH TeJl
Jlexusa
Tema 7.15 Conepxanne yd4eOHOTO MaTepHaia
KomOmuamm
MHOTOrpaHHMKOB W Ten KoMOuHamym reoMeTpu4ecKux Tel
BpaLCHUA IIpakTHyeckoe 3aHsATHE
Tema 7.16 Conepxanne yu4eOHOTO MaTepHraa
I'eomerpuueckue Hcnonp3oBaHne KOMOMHAMH MHOTOTPDAHHUKOB W Tel

KOM6I/IHaLlI/II/I Ha IPAaKTUKE

BpAIEHUS B PAaKTUKO-OPHEHTHPOBAHHBIX 3aadax

IIpaktuueckoe 3ansTHe

Tema 7.17

Pemenne 3amau.
MHOrorpaHHUKH ~ H
BpaLCHUS

TEI1a

Conepxanne yueOHOTO MaTepHaia

OO0BbeMBI U iomaan MmOBEPXHOCTH MHOI'OIPAHHUKOB U TEJI
BpalcHus

Konrponshas pabora
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Pazgen 8.

IlepBooOpa3zHass  PpyHKIUM, 14
ee MpUMeHeHue
Tema 8.1 Coneprkanue yaeOHOTO MaTepHraia
[lepBooOpaznas ¢byHKINY. ~
3amada O BOCCTAHOBJICHHUHM 3aKOHA JBWKEHHS IO M3BECTHOM
[paBuia HaXOXJICHUS
ckopoctu. [lonsitTue wHTerpupoBanus. O3HAKOMIIGHHE C
NIepBOOOPA3HBIX .
MMOHATUEM WHTErpalia u mepBooOpa3Hoit aisa GyHkiwm y=1(x).
Perrenue 3a1a4 Ha CBsI3b IMEPBOOOPA3HON U €€ TIPOU3BOIHOM, 2
BBIUHMCIIEHHE T1IepBO0Opa3Hoi i naHHOW (yHKiuu. Tabnuia
dbopMyn IS HaxOXKIEHUS IepBOOOpas3HbBIX. M3ydeHue
NpaBUJia BEIYUCIIEHHS IEPBOOOPA3HOM
Jlexuus
Tema 8.2 ConepxaHue y4eOHOTO MaTepHrasa
[Tnomans KpUBOJIMHEHHON
3anauu, MPUBOASAILINE K TIOHITHIO ONpEIeIEHHOTO0 WHTEerpajia
Tpaneruu. dopmyna L.
. — O BBIYMCICHUU IUIONANM KPWUBOJIMHEWHOW Tpamenuu, o
Hororona — JleiiOHuna i
nepeMellieHny ToukH. [loHsTHE ompenenéHHOro HWHTErpasa. 2 OK-01,
I'eomerpuyecknii u (U3NUECKUH CMBICT  OMPEIEICHHOTO OK-02,
unrerpana. ®opmysina Hetotona— JleiiOHuia OK-03,
Jlexms OK-04,
OK-05
Tema 8.3 ConeprkaHue yaeOHOTO MaTepHraia OK 06,
o - ’
Heonpenenennii 1 | TloHsTHE HEONPEAENEHHOI0 UHTETpaja 2 OK-07
OIPEIEIEHHBIN HHTETPAJIBI 1
CKins IIK 4.3
Tema 8.4 Conepxanue yueOHOTO MaTepHaja
[onsiTue 00 ompeneIeHHOM -
I'eomerpuueckuii CMBICI OIPEEIEHHOT0 HHTErpaja 2
UHTErpaje  Kak  IUIOMIAiu
KPUBOJIMHEHHOW Tpaneuuu Jlexuus
Tema 8.5 IIpodeccuoHaILHO-OPUEHTHPOBAHHOC coaep;kanue
OmnpeneneHHblii UHTETpan B | (comep:KaHUe MPUKJIATHOIO MOXYJIfA)
JKU3HU l'eomeTpuueckuii  CMBICT ~ ONPEAENEHHOIO  HMHTErpaa.
®opmyna Herotona - JleitOnmma. 4
Pemienve 3ama4 Ha pUMEHEHWE MHTETpana Ui BBIYHUCICHUS
(bM3HYeCKHUX BEMYMH U IUIOIaaeit
IIpakTHyeckoe 3aHsTHE
Tema 8.6 Conepxanne yd4eOHOTO MaTepHrala
Pemenne 3a7ad.
[lepBooOpaznas GyHKIUH. [IpaBuna HaXOXKJICHUS
[epBooOpasnast (yHKImH, ee 2
repBooOpasHbIX. Ee npumenenue
IIPUMEHEHNE
Kontponsuas padora
Paszgen 9.
Crenenn " KOPHH. 16
Crenennasi QyHKIHUs
Tema 9.1 Conepxanne yueOHOTO MaTepHraa OK-01,
CrenmenHas  GYHKIHS, €€ | [JoHsiTHe KOPHS N-Oif CTENEHH M3 JCHCTBHTEIBHOTO UHCIIA. OK-02,
CBOWCTBA _ny o . -
Oyakm ¥ = y/X  uxX cBoiictBa u Tpaduku. CBoHCTBa 4 OK-03,
. OK-04,
KOpHS N-Oi CTETIeH!
P OK-05,
Jlexuus OK-07
Tema 9.2 Coneprkanue y4eOHOro MaTepuana
IIpeobpasoBarue BEIpaKeHHI [IpeobpazoBaHme UPpaIMOHATBHBIX BBIPAKECHUN 4

C KOpHAMU Nn-oi CTEICHU

Jlexusa
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Tema 9.3 Coneprkanue yaeOHOTO MaTepHraia
Csotictsa CTeICH C | TonsTue crenmenu ¢ MOOBLIM pPAIMOHANBLHBIM TIOKA3aTeNEM.
paIfHOHam’HHM 1| Crenennble GyHKIUHU, UX CBOHCTBA U rpaduKy 2
JEHCTBUTEIHHBIM Texa
MOKa3aTeISIMA
Tema 9.4 ConepxaHue y4eOHOTO MaTepHaa
Pemienue  MppalMOHATBHBIX | PapHOCHILHOCTH MPPALMOHANBHEIX YPABHEHUI H HEPABEHCTB.
YPaBHCHHUI ¥ HEPABCHCTB Mertopps! ux pemenus. Pemenue uppanmoHaibHbIX YpaBHEHUH 4
Y HEpaBEHCTB
Jlexuus
Tema 9.5 ConepxaHue y4eOHOTO MaTepHraa
Crenenn 1 kopHu. CTeneHHast | OnpefenieHne creneHHoil (yHkimn. Vcrmonb3oaHne ee 5
yHKIHs CBOWCTB IpH pEIICHUH YpaBHEHUI U HEPABEHCTB
Konrponbhas padbora
Pazngen 10. Iloka3atesqbHasi 14
bynxnus
Tema 10.1 ConeprkaHue yaeOHOTO MaTepHraia
[lokaszarenbHas (QyHkuus, €€ | Crenenb c MIPOU3BOJIBLHBIM JICMCTBUTEILHBIM TOKA3aTENIeM.
CBONCTBA Omnpenenenue Mokas3atenbHOM (YHKIMHM, €€ CBOMCTBA |
rpa¢puk. 3HAKOMCTBO C TNPUMEHEHHEM IIOKa3aTelbHOU 4
¢byHKIUH. Pemenne IIOKa3aTeIbHBIX ypaBHEHHI
(G yHKIIMOHANBHO-TPa(UUECKIM METOJIOM
Jlexms
Tema 10.2 ConepaHue yueOHOro Matepuaa OK-01,
Pemenne ITOKa3aTCIBHBIX | PerreHue MOKa3aTENbHBIX YpaBHEHUH METOJOM YpaBHUBAHHA OK-02,
YPaBHCHHUIA U HEPABCHCTB moKaszatenelf, METOJOM BBEICHUS HOBOM IEPEMEHHOIA, 6 OK-03,
(G yHKIMOHATBHO-TpadUUeCKUM METOJIOM. Pemenne OK-04,
MOKa3aTeIbHBIX HEPABEHCTB OK-05,
[pakTryueckoe 3aHATHE OK-07
Tema 10.3 Conepxanue y4eOHOTO MaTepHaja
Cucremsl NIOKA3aTCIbHBIX | PemeHre CUCTEM MOKA3aTENbHBIX YpaBHEHUN 4
ypaBHEHHI JleKmus
Tema 10.4 Conepxanue yueOHOTO MaTepHaja
Pemenne 3aaq. | PemreHue MOKa3aTeNbHBIX YPAaBHEHHH METOJOM YpPaBHHBAHUS
TokasarenbHast GyHKIMS mmoKa3aTeled W METOIOM BBEOCHHS HOBOH IIepEMEHHOH. 2
Pemenre nmokasatenpHbIX HEPABEHCTB
Kontponsuas padora
Pazgen 11. Jlorapu¢pmpl.
Jlorapupmuyeckas 30
Gynxuus
Tema 11.1 Conepxanne yu4eOHOTO MaTepHraa
Jlorapnpm YHCIa. - — OK-01,
JlecATHUHBI W HATYpATHHBI Jlorapudm umcna. JlecITHYHBINA W HATYpaJdbHBINA JIOTapH(MBI, 6 OK-02,
sorapu(Mbl, YUCIIO € o e OK-03,
Jlexuus OK-04,
Tema 11.2 ConepaHue yueOHOro Matepuana OK-05,
CaoiicTBa sorapu(mMoB. - OK-07
Onepas Caoiicta orapudmos. Oneparus JorapupMUpOBaHUS 4 MK 4.3
sorapu(hMUpOBaHHS Jlextust
Tema 11.3 Coneprkanue y4eOHOro MaTepuana 4

Jlorapnpmudeckas QyHKIWS,

Jlorapudmudeckast pyHKIUS U ee CBOHCTBA
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€e CBOMCTBa

Jlexusa

Tema 11.4

Conepxanne y4eOHOTO MaTepHaa

Pemenue  orapu¢MuYeCKuX | [Tomste  j10rapudMUUECKOrO  ypaBHeHHs.  Omeparus
YPABHCHHI 1 HEPaBEHCTB MOTEHIMPOBaHUs. TpH  OCHOBHBIX  METOJA  PEIICHUA
JorapupMIUIECKuX YpaBHEHUH: (YHKIMOHAIIEHO- 6
rpadMyYecKuii, METo] TOTEHIMPOBAHUS, METO] BBEICHUS
HOBOIi IepeMeHHOoH. Jlorapupmudeckne HepaBeHCTBA
Jlexuus
Tema 11.5 ConepxaHnue y4eOHOTO MaTepHaa
Cucrembl  10rapu(pMUYECKHX | AQrOPUTM pELICHHS CHCTEMbI YpaBHEHHid. PaBHOCHIBHOCTEH 5
YpaBHEHHiA Jorapu(pMHYECKUX ypaBHEHUI U HEPABEHCTB
Jlexuus
Tema 11.6 IIpodeccuonaiLHO-OPUEHTHPOBAHHOE coJep:kaHue
Jlorapumbr B mpupone u | (comep:kaHue NMPUKIATHOTO MOTYJIs)
TEXHHKE [Ipumenenne norapudma. Jlorapudmuueckas coupaib B 6
npupoze. Ee maremaTnyeckue cBoWcTBa
[pakTryeckoe 3aHsTHE
Tema 11.7 ConeprkaHue yaeOHOTO MaTepHraia
Pemenue 3ana4. Jlorapudmsl. | Jlorapudmuueckas — GyHKums.  PemeHume  mpocTeimimx 5
Jlorapudmudeckas GpyHKLms JorapupMHYECKUX ypaBHEHUH
KoHnTponbHas padora
Paznen 12.
MHo:xecTBa. DJIeMeHThI 10
Teopuu rpagos
Tema 12.1 Conepxanue yu4eOHOTO MaTepHaja
MHoecTBa Ilonstue MHOxectBa. IlomMHOxkecTBo. Omepammu € 5
MHO)KECTBaMHU
Jlexms
Tema 12.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE cofepKaHue
Oneparyy ¢ MHO)KECTBaMHU (conep:xkaHue NPUKIATHOT0 MOXYJIsl) 4
Omneparyy ¢ MHO)KeCTBaMu. PellieHne MpuKiIaJHbIX 3a1a4
IIpaktudeckoe 3ansTue
Tema 12.3 Conepxanue yueOHOTO MaTepHaja
I'pador [oustue rtpada. Csssublit rpad, nepeBo, 1mKI rpad Ha 4
IUIOCKOCTH
IIpakTudeckoe 3ansTue
Tema 12.4 Conepxanne yueOHOTO MaTepHraa
Pemenne 3azay. MHOXKECTBA, | Onepamyu ¢ MEOXKecTBaMu. ONHCAHHE PealbHBIX CHTYAIHI C )
I'pachl 1 Mx npuMeHeHHe MOMOIIIBI0 MHOXKECTB. [IpuMeneHne rpad)oB K perieHno 3a1a4
Kontponsuas padora
Paszgen 13. JJIeMEeHThbI
KOMOMHATOPUKH, 26
CTATHCTUKH M TEOpHH
BePOsITHOCTEH gi:ggz
Tema 13.1 Conepxanne ya4eOHOTO MaTepHraa OK-03
OcHoBHbIC IOHATHA | [epecTaHOBKH, Pa3MEIICHHUS, COUCTAHNUS 4 OK-0 4:
KOMOWHATOPUKA Jlexuus OK-05,
Tema 13.2 Coneprkanue y4eOHOro MaTepuana OK-07
CoOrITHE, BEPOSTHOCTD K 4.3
N CliosKeHIE " CoBMecTHBIE ¥ HECOBMECTHBIE COOBITHS. Teopembl O 4

YMHO>KCHUC BepOfITHOCTeﬁ

BCPOATHOCTU CYMMBbI COOBITHH. Y CIIOBHAS BCPOATHOCTD.
3aBUCHUMBIE u HC3aBUCHUMBIC COOBITHS. TCOPCMBI [¢]
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BEPOATHOCTHU NPOU3BCACHUA COOBITHIA.

Jlexmusa
Tema 13.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE coiep:kaHHe
BepositHOCTB B | (comep:kaHue NPUKJIATHOTO MOLY/JIs1)
npodeccHOHaNbHBIX 3a7auaX | OTHOCHTENbHAs ~ 9acToTa  COOBITHS,  CBOMCTBO €€
ycTolunBocTH. CTaTUCTUUECKOE OMNpeJeNIeHne BEPOSITHOCTH. 4
O1eHKa BEPOSITHOCTH COOBITHS
[pakTiueckoe 3ansTHe
Tema 13.4 ConepxaHue y4eOHOTO MaTepHaa
HuckpetHas ciayJaitHast - -
I — SaKOH ce BI/I}ILI“ cn“yqam{mx BenuuuH. OmnpeneneHue z[HCerTHOI:I
e e— Cﬂy‘{aI:IHOI:I BEIUYMHBL. 3aKOH pacHpefereHus IUCKPETHOM 4
ciy4aiiHO#M Benn4rHbl. Ee urcnoBble XapakTepucTuku
Jlexuus
Tema 13.5 ConepxaHue y4eOHOTO MaTepHraa
3anaun MaTeMATHYECKOH | BapuaruoHHblii psjg.  [IOMMIOH 49acTOT M THCTOrPaMMa.
CTaTHCTHKH CraTucTuueckne  XapakTepUCTHKH  psja  HaOII0JaeMbIX 4
JAHHBIX
Jlexus
Tema 13.6 IlpodeccuonaIbHO-OpHEHTHPOBAHHOE cojepKaHue
CocraBnenne  Tabmunm U | (colepskaHWe MPUKJIATHOrO MOXYJIs)
JMarpamMM Ha NpaKTHKe [MepBuunas obpaboTka CTaTUCTUYECKUX JIAHHBIX.
I'paduyeckoe ux mnpencraBneHue. HaxoxnmeHue cpemHHX 4
XapaKTePUCTHUK, HAOIIOJaeMbIX JaHHbBIX
IIpakTHyeckoe 3ansTHE
Tema 13.7 Conepxanue yueOHOTO MaTepHaja
Pemenne 3apmau. DiaeMeHTHI
KOMOHHATOHKH, CTATHCTHKH Onementsl  komOuHartopuku.  CoObiTHe, vBepOHTHOCTL 2
1 TeOpHH BepoATHOCTER coOpITHs. CrioXKEeHHEe U YMHOXKEHHE BEPOSTHOCTEN
KonrponbHas padora
Paznen 14. YpaBHeHus u 28
HepaBeHCTBA
Tema 14.1 Conepxanue yueOHOTO MaTepHaja
PaBHOCUIIBHOCTB ypaBHEHHH U —
HepapeHcTs, OBHME METOB! PaBHOCUNIBHOCTh ypaBHeHMH M HepaBeHCTB. OnpeneneHus.
- OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX IIEPEXO/IAX B YPABHEHHUIX
u HepaBeHcTBax. OOmmMe METOABI peIIeHUS YypaBHEHUIL:
mepexol OT paBeHCTBa (YHKIMHA K paBEHCTBY apryMEHTOB 4 OK-01,
JUIi  MOHOTOHHBIX (DYHKIMH, METOA pAa3jIOKeHUs Ha OK-02,
MHOXKHUTEIH, METOX  BBEACHHUS HOBOW  IIEPEMEHHOW, OK-03,
(hyHKIHOHATBHO-TpAaUIECKHIA METOT OK-04,
Jlextust OK-05,
Tema 14.2 Conepxanne yueOHOTO MaTepHraa OK-06,
I"padudecknii METO PEICHNS | Ofmne METOIBI PEIICHNS] HEPABEHCTB: TIEPEX0l OT CPABHEHHS OK-07
YPABHCHHH, HEPABEHCTB 3HaYCHUH (YHKIUH K CPABHEHUIO 3HAYCHHUHA apTyMEHTOB IS MK 4.3
MOHOTOHHBIX (D)YHKIIMH, METOJ] HHTEPBAJIOB, (DYHKIIMOHAIBHO- 6
rpadpuueckuii  Meron. ['padudeckumii  MeTon — pemIeHHS
yYpaBHEHHI ¥ HEPABEHCTB
Jlexmusa
Tema 14.3 Coneprkanue y4eOHOro MaTepuana 4

ypaBHGHI/Iﬂ U HCPABCHCTBA C

OnpeneneHI/Ie MOAYIJIA. PaCKpBITI/IG MOAYJIA IO OIPEACIICHULO.
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MOJYIIEM [Ipocreiimme ypaBHEHHST W HEPAaBEHCTBA C MOJIYJIEM.
[IpuMeHeHne pPaBHOCHIBHBIX MEPEXOJO0B B ONPEETICHHBIX
THUIAX ypaBHEHUH 1 HEPABEHCTB C MOJYJIEM
Jlexuus
Tema 14.4 ConepxaHue y4eOHOTO MaTepHaa
YpaBHEHHs M HEPABCHCTBA C | 3HakOMCTBO C mHapaMeTpoM. IlpocTefimme ypaBHEHHS U 4
NapaMmeTpaMu HEpPABEHCTBA C TapamMeTpoOM
Jlexuus
Tema 14.5 IIpodeccnonaibHO-OPHEHTHPOBAHHOE cozepKaHue
CocraBieHue U pelieHue | (comep:KaHHe MPUKJIATHOTO MOTYJIs)
npodeccHOHANbHBIX 3a7au C | PemieHue TEKCTOBBIX 3a7a4 MPOGEeCCUOHATBHOTO COAEPKAHMUS 8
TIOMOIIBIO YpaBHEHUH
[IpakTiueckue 3aHATHS
Tema 14.6 ConepxaHue y4eOHOTO MaTepHalia
Pemenue 3ana4. YpaBHCHUA M | Ofmme METOAbI PEIICHHS ypPABHCHHil. YpaBHEHHS U 5
HEpaBEHCTBa HEPaBEHCTBA C MOJYJIEM U C IMapaMeTpaMu
[TpakTHyeckoe 3aHsTHE
IIpomexyTouHas aTTecTanms (IK3aMeH) 24
Bcero: 340

2.4. Conep:xxanne pa3iesioB M CHUILIAHBI

2.4.1. 3auaTud JeKINOHHOI0 THIIA

Ne dopma

pas3z Hannveronasne ConeprxaHue paszzena TEKYILEro

paszena/TeMsl

ena KOHTPOJISI

1 2 3 4

1 cemecmp

1 IMoBTOopenne Kypca | ba3oBrle 3HaHMA M yMEHUA IO MaTeMaTuke B ImpodeccmoHanbHod U B | Y, T
MaTeMaTUKHU MOBCEJHEBHOM NEATENBHOCTH. JIEHCTBHA Haa MONOKHTEIBHBIMH U
OCHOBHOM HIKOJIbI OTPHLATENIHBIMHU YHUCIIAMHU, OOBIKHOBEHHBIMHU U IECATUYHBIMH APOOSIMHU.

HelictBust co creneHsMH, (OPMYNIbI  COKPALIEHHOTO YMHOXEHHUSL.
Crioco0Bl pemieHust CUCTeM JUHEWHBIX ypaBHeHuH. [lomsaTwmsa: matpuma
2x2 wm 3x3, ompenmenutens MaTpunpl. Meronq [Maycca. CucteMsl
HeJIMHEHHBIX ypaBHeHUH. CHCTEeMBI HEPaBEHCTB.

2 Hpsimbie u IIpeamer crepeomerpun. OcCHOBHBIE TOHATHS  (TOYka, TpsiMas, | Y
IUIOCKOCTH B IUIOCKOCTb,  MPOCTPAaHCTBO). (OCHOBHBIE aKCHOMBI ~ CTEPEOMETPHH.
NMpPOCTPAHCTBE [lepecekaromuecsi, mnapaieIbHbIE M CKPEIIUBAIOLNIMECS  IMPSMBIE.

[Ipn3Hak ®  CBOMCTBO  CKpemMBaromuxcs nOpsAMbIX. OcHOBHBIE

mpocTpaHcTBeHHBIE (Gurypel. IlapamnensHele mpsiMas M IUIOCKOCTb.
Onpenenenne. [Ipu3nak. CoiicTBa (¢ mokazaTenscTBOM). [lapamienpHbie
miockocth. Onpexnenenne. [Ipusnak. CBoiicTBa (C JOKa3aTENECTBOM).
Terpasap u ero snemeHTsl. [lapamrenenumnen u ero meMenTsl. CBOWCTBA
MPOTUBOMONOXKHBIX ~ TpaHed W JWaroHajell  mMapaulelenuIesa.
Iloctpoenne ceuennid. Pemenue 3anmau. IlepneHOUKyIspHBIE MpPSIMBIE.
[MapamnensHele TpsiMble, MEPIEHANKYISIPHbIE K IUIOCKOCTH. Ilpm3Hax
MePIECHANKYISIPHOCTH ~ TIPAMOM M IUIOCKOCTH.  J]oKa3aTenbCTBo.
[Nepnenaukynsp u HakiaoHHAs. [leprnenaukynspHble wiockocTy. [Tpn3Hak
MIepIEeHANKYSIPHOCTH  TuTocKocTed.  JlokazarenscTBo. PaccrosiHms B
mpocTpaHcTBe. Teopema 0 Tpex NepHeHIUKYIsIpax. JlokazaTenbcTBo.
Yron Mexy NpsiMOH M INIOCKOCTBIO. YTOJ MEX/TY IIOCKOCTSIMH.
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pasn
ena

HanmenoBanue
pazmena/TeMbl

CozepxxaHue pasnena

dopma
TEKYIIEro
KOHTpPOJIA

2

3

4

Koopaunatsl u
BEKTOPBI

JlexkapToBbl KOOpAMHATBI B IpocTpaHCTBE. [Ipocredimme 3amaun B
KoopauHaTax. PaccrosHue Mexay JByMsA TOUKaMH, KOOPIMHATHI
cepenuHBl OTpe3ka. BekTopsl B mpocTpaHcTBe. ClIOXKEHHE U BBIYMTAHHE
BEKTOPOB. YMHO)KEHHE BeKTOpa Ha uucio. KoMImaHapHbIE BEKTOPHI.
CkansgpHoe TpOHU3BEICHUE BEKTOPOB. PazjokeHue BeKTOpa IO TpeEM
HEKOMIUTaHapHBIM ~ BekTopaM. KoopauHaTel  BEKTOpa, CKAISIPHOE
MIPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, Yrol MEXKIY BEKTOpaMH, yroil
MEXIy MPSIMOM U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMH. YpaBHEHHE
TI0cKOCTH. I'eoMeTprudeckuii CMBICH onpeenuTens 2x2.

T

OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuuec
KHe pyHKnun

Pannannas Mepa yrma. IIoBOpOoT TOUKM BOKpPYr Hauyana KOOpPAMHAT.
OmnpeneneHue cuHyca, KOCHHYCa, TAHT€HCA U KOTaHTeHca. 3HaKH CHHYCA,
KOCHHYyCa, TaHI'€HCa M KOTAHT€HCa 110 YeTBEPTSIM. 3aBUCHUMOCTb MEXIY
CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTaHT'€HCOM OJHOTO U TOrO e yIia.
Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHI'€HC U KOTaHT€HC
yrnoB o U - o. PopMmynsl npuBeaeHus. Cymma M pa3HOCTh CHHYCOB.
Cymma u pasHocTh KOcuUHycoB. CHHYyC M KOCHUHYC [BOWHOIO yria.
DopMyIsl MIOJIOBUHHOT'O yria. IIpeobpa3oBanus CYMMBI
TPUTOHOMETPUYECKHX (YHKIIMHA B MPOW3BEACHHE U TPOHM3BEICHUS B
cyMMy. BeblpaxkeHne TpuroHoMeTpuueckux (YHKLIMIA Yepe3 TaHTeHC
MIOJIOBUHHOT'O apryMeHTa. [TpeobpazoBanus IIPOCTEMILNX
TPUTOHOMETPUUECKHUX BbIpakeHnil. O0IacTh ONMpeeseHns 1 MHOXKECTBO
3HayeHni (yHKuuHA. YETHOCTh, HEUYETHOCTH, MEPUOAMIHOCTH (PYHKIUH.
CrniocoObl  3amanust  ¢yHkuuit. OOnacTe onpeneieHus W MHOXKECTBO
3HAYEHUH TPUTOHOMETpUueckux ¢GyHKiM. YETHOCTh, HEYETHOCTD,
HEepPUOANYHOCTh TPUIOHOMETpHueckux (yHkiuid. CBoiicTBa M rpaduku
byHkuid y = cos X, y = sin X, y = tg x, y = ctg x. OOparHbie
TpuronoMmerpuueckue Qynkuuu. Mx cBoicrBa u rpaduku. YpaBHEHHE
cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKHUX yPABHEHUM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKHE  YPABHEHHUS, CBOAAIIMECA K  KBaJIPaTHBIM,
peliaemMble pa3jIOKEHHEM Ha MHOXUTENHW, oxHopoxsble. IIpocreimne
TPUTOHOMETPUYECKHE HEPaBEHCTBA. Cucrembl MIPOCTENIINX
TPUTOHOMETPUYECKUX YPAaBHEHHUI.

2 cemecmp

KommiiekcHbie
YHCIa

[onsatne xommiekcHoro wyucna. ComnpspkeHHbIE KOMIUIEKCHBIE YHCITA,
MOZYJIb U apTyMEHT KOMIUIEKCHOro uncia. dopMa 3ammucu KOMIUIEKCHOTO
yucna  (reoMeTpudeckas, TPUTOHOMETpUYecKas,  anredpauueckas).
Apudmernyeckue IeHCTBHS ¢ KOMIUIEKCHBIMH YHCIaMHU.

v,T
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pasn
ena

HanmenoBanue
pazmena/TeMbl

CozepxxaHue pasnena

dopma
TEKYIIEro
KOHTpPOJIA

3

4

IMpousBonnas
¢pynkunuu, ee
npuMeHeHne

OmnpeneneHne YNCIOBOM ITOCIEIOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHusl.
CBoiicTBa 4YHCIIOBBIX MoOclenoBarenbHOCTed. OmpezneneHue npenena
TIOCJIEIOBATENIFHOCTY. BBIUMCIIEHE TpENeNoB MOCIIEA0BaTEIbHOCTEH.
Ipenen ¢ynkumm Ha OeckoHeuHocTH. IIpenen ¢yHKIMKM B TOUKe.
[Ipupamenue aprymenta. [Ipupamenne GyHKumu. 3amadu, MPUBOJISIIIE
K TOHATHUIO Tpou3BOAHOW. OrmpeneneHue NPOU3BOAHONW. AJTOPUTM
OThICKaHusl Tpon3BogHOH. Dopmynsl mupdepennuposanus. IlpasBuia
mddepenumposanust. OnpeneneHue crnoxHoi ¢yHkuun. ITponsBomHas
TpUroHOMeTpuueckux GyHkuui. [Ipon3BogHas CIOXHOW (QYHKIWH.
[onsiTue HenpepwiBHOW (yHKIMH. CBOWCTBAa HENPEPHIBHOM (PYHKINH.
CBs3p MEXIly HENpPEpBIBHOCTBHIO W IU(depeHInpyeMocTbio QyHKIMN B
TOYKe. AJIOPUTM pEIICHHS HEPaBeHCTB METOJOM HHTEPBAJOB.
leomerpuueckuii  CMBICI  TPOW3BOAHOM  (YHKUMM —  YIJIOBOHM
KO(PHUIMEHT KacaTelbHOM K rpauKy (YHKIUH B TOYKE. YpaBHEHHE
KacaTeslbHOM K rpaguky (QYyHKUUH. AJTOPUTM COCTaBJICHUsS ypaBHEHUS
KacarenpHOM K Tpaduky ¢yHkuum y=f(x). Bospacranme u yObiBaHHE
(yHKIMM, COOTBETCTBUE BO3pAcTaHWsi M YObIBaHWS (YHKIHH 3HAKY
npou3BoAHON. [loHsATHE NMPOM3BOIHON BBICIIETO MOPSAKA, COOTBETCTBUE
3HaKa BTOPOM NPOM3BOJHOM BBINYKIOCTH (BOTHYTOCTH) (YHKIMH Ha
oTpe3ke. 3agauyd Ha MakCMMyM M MUHMMYyM. [loHSATHME acHMMTOTHI,
CIocoObl WX OmpenesieHus. AJTOPUTM HUCCIeAOBaHus (DYHKIMH U
MOCTPOCHUsS ee rpaduka ¢ TMOMOIIBI0 MPOU3BOIHON. JIpOoOHO-THHEHHAS
¢bynkims. MccnenoBanue (GyHKIMM HAa MOHOTOHHOCTh U IOCTPOCHHE
rpapukoB. HaxokgeHue HauOONBIIEro W HAUMEHBIIETO 3HAYCHUI
¢yHKIMH, TocTpoeHHe TrpadUKOB MHOTOYJICHOB C HCIIONB30BaHHEM
annapara MaTeMaTHYECKOro aHAJIM3a.

v, T

Mﬂororpam{mm 4
TeJa BpallleHUust

[lonatne MHororpaHHuka. Ero sneMeHTH: BepIIMHBI, pedpa, IpaHH.
Juaronans. CeueHue. BBITykible U HEBBINYKIbIE MHOI'OI'PAHHHKH.
[ousitue npusmbl. Ee ocHoBaHMs U OOKOBBIE rpaHH. BbicoTa HpH3MBL
IIpsmas u HakimoHHas npusma. IIpaBunbHas npusma. Ee ceuenue.
[Napamnenenumen, CBOMCTBA MNPSIMOYrOJBHOTO Iapajulelienumnena, Kyo.
Ceuenue kyba, mapamienenunena. [lupamuaa u ee snementsl. CedeHue
nupamuzsl. IlpaBunbHast nupamuzna. YcedeHHas nupamuna. lliomans
OOKOBOW ¥ TIOJNHOW IOBEPXHOCTH MNPHU3MbI, HHUpaMuabl. Cummerpus
OTHOCHUTENIBHO TOUYKH, HpsAMOH, mnockoctd. Cummerpus B Kyoe,
napajjenenunene, npusMme, nupamuzne. LMnuHIp M €ro 3JIeMEHTHI.
Ceuyenne mUIMHIOpa (MapajuleIbHOE OCHOBAaHMIO U oOcH). Pa3BepTka
mmrHApa. Konyc u ero smementsl. CedeHue KoHyca (MapajuienbHOE
OCHOBAaHMIO M TIPOXOAAIIEe dYepe3 BEpIUINHY), KOHHYECKHE CEUEHHUS.
PasBepTka koHyca. YcedeHHBIH KOHyc. Ero oOpasyromas u BBICOTA.
Ceuenne yceuennoro konyca. Illap u cdepa. BzanmHoe pacronoxenue
cdepsr u miockoctu. Cedenne miapa, chepsl. [loustue 06 oObeme Tena.
Ob6pem kyba W mpsAMOYroibHOTO Hapaienenumnena. OO0beM TPU3MBI U
mHApa. OtTHomeHue o0beMOB MOMOOHBIX Ten. ['eomerpudeckuit
CMBICI ompenenuTens 3-To mopsaka. OObeMBbl MUpaMUABl U KOHYcCA.
O6wem mapa. [lmormamm moBepxHOCTEH Tel.

v, T

IlepBoodpa3unas
¢pyuxuuu, ee
NpUMeHeHHe

3ajaga O BOCCTAHOBJICHWH 3aKOHA JIBIDKCHHUSI TI0 M3BECTHOM CKOPOCTH.
[onsitne wmHTerpupoBanus. O3HAKOMIICHHWE C TOHSATHEM WHTETpaia M
mepBooOpazHoit mnsa  pyHkmpm  y=f(x). Pemenme 3amadu Ha CBSI3B
epBOOOPA3HOM W €€ TPOM3BOJHOM, BBIYMCICHHE NEPBOOOPA3HOW I
MaHHOW (yHKImU. Tabmuma GopMyn IS HAXOXKICHUS IIEPBOOOPA3HBIX.
W3zydenne npaBuna BEMHUCIECHHS IEpBOOOPA3HOM. 3a1aun, IPUBOISIIIE K
TOHSTHIO ONPEAEIEHHOT0 HWHTErpajla — O BBIYMCICHUH IUIOMAIN
KPUBOJMMHEHHOW  Tpamenuu, O TepeMelleHnn ToukH. lloHsaTHe
ONPEACNEHHOT0 HWHTETpaia. I 'eoMeTpuyeckuii M (U3MUECKUI CMBICT
onpexaeneHHoro uHrerpaia. ®opmyna Heroroma— Jleiioauma. [onsrue
HEONpeeNICHHOTO0 WHTerpaia. | eoMeTpuuecKuii CMBICT OIpPEAEIeHHOTo
HHTETpaja.
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No ®dopma
pasg Hanveropane Conep:xaHue paszena TEKYIIEro
pazmena/TeMbl
ena KOHTPOJIS
1 2 3 4
9 IlonsiTHe KOpHA n-OM CTENEHM W3 JAeUCTBUTENbHOro umcna. OyHkmmu | T
y= rwl.."E ux cBoiictBa U rpa¢uxu. CBOHCTBA KOpHS N-Oi CTENEHH.
Crenenn ¥ KOPHH. | TIpeoGpa3oBaHMe MPPALMOHAIBHEIX BHIpaKeHHH. [IOHATHE CTENEeHHM C
Crenennas JT00BIM ~ paliOHANBHBIM ~ TOKa3aTeneM. CreneHHble (YHKOUH, UX
bynxuuns CBOMcTBa M rpaduku. PaBHOCHIBHOCTh MppanMOHANBHBIX YPaBHEHUH U
HEpaBeHCTB. Meroapl HX pelieHus. PemieHne uppanuoHaIbHBIX
ypaBHEHHH M HEPABEHCTB.
10 CreneHp ¢ NPOU3BOJIBHBIM JIEMCTBUTENBHBIM NOKa3zaTeneM. Onpenenenue | T
MokasareabHas NOKa3aTelbHOUW  (DYHKIIHH, ee cBOMCcTBa W rpaduK. 3HAKOMCTBO C
NpUMEHEHHWEeM T[OKa3aTeNbHOW (yHKuuH. PemeHue moxa3aTenbHBIX
bymicuns ypaBHEHHH (QYHKIIMOHAIBHO-TpauueckuM MeTofoM. PemieHue cucrem
MOKa3aTeNbHbIX YPaBHEHHUH.
11 Jlorapudm uucina. JlecaTHuHblii U HaTypaibHBIA Jorapudmel, uncio e. | Y,T
CsaoiicTBa sorapu(pMoB. Oneparus norapu(pMUpOBaHHSI.
Jlorapudmuyeckas GbyHKIHSA u ee CBOIICTBA. [Tonsitue
Jlorapugmsl. norapupmudeckoro ypaBHeHus. Ormepanus TOTEHUUpPOBaHUS. Tpu
JlorapuMuyeckasi | OCHOBHBIX ~ METOJa  pEUICHHs  JIOTapU(PMHUYECKUX  YpaBHEHHI:
dynkumst (GyHKIMOHANBHO-TpaUUECKHid,  METOJ]  TNOTEHIUPOBAHUS,  METO.
BBEJCHUS HOBOM mepeMeHHO#. JlorapupMuueckue HEpaBEHCTBA.
AJTOpUTM  pelIeHus ~ CHCTEeMBl  ypaBHeHMHA.  PaBHOCHIBHOCTB
Jorapu(MHYECKUX ypaBHEHUI U HEPaBEHCTB.
12 MHo:xecTBa. ITousTie MHOXecTBa. IlogMHOXkecTBO. Omepaly ¢ MHO)KECTBAMHU. v, T
DJIeMEeHTbI TEOpPHH
rpagoB
13 IlepecranoBky, pa3merneHus, coueranus. CoBMecTHbIE U HeCOBMeCTHbIE | T
3 coObiTusi. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH. Y CIIOBHas
JIEMENTLL BEPOSITHOCTb. 3aBUCHUMbIE M He3aBHCHMBIE COObITHA. Teopemsl o
KOMOMHATOPUKH, N .
BEPOSITHOCTH NPOU3BEICHHA COOBITHH. Buapl ciaydalHBIX BEIMYHH.
CTATHCTHRH M Omnpenenenne TUCKPETHON CIydaifHOW BEMYMHBI. 3aKOH paclpeeeHus
reopuu . JUCKPETHOM clydallHOM BenuuuHbl. Ee 4nCIOBblE XapaKTEPUCTHKH.
BepoATHOCTEH Bapunannonnsiit psa. Ilomuron gactor u rucrorpamma. CTaTUCTHUECKHE
XapaKTePUCTHUKH psijia HaONIOAaeMBbIX JAHHBIX.
14 PaBHOCHMNBHOCTE ypaBHeHHH W HepaBeHCTB. Ompenenerus. OcHOBHBIE | Y

YpaBHenus u
HepaBeHCTBAa

TEOpeMbl PAaBHOCWIBHBIX MEpeXoJax B YPaBHEHUSX M HEPaBEHCTBAX.
OO1re MEeTOABI pelIeHns] ypaBHEHHMIL: IIepexo OT paBeHCTBA (DyHKIUA K
PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX (DYHKIHMH, METOI Pa3JIOKECHHS
Ha MHOXXUTEIIH, METOJ BBEICHUS HOBOW INEpeMEeHHOH, (pyHKIHOHAIBHO-
rpadugeckuii Merozn. OOIIEe METOIBI PEIICHNS] HEPAaBEHCTB: MEPEXOA OT
CpaBHEHUs 3Ha4YeHHUH (PYHKIUI K CPAaBHEHHIO 3HAYCHUI apryMEHTOB JUIs

MOHOTOHHBIX  (YHKLIHMH, METOX  HWHTEepPBajoB, (PyHKIHOHAIBHO-
rpapuueckuii meron. ['paduueckuit Meron pelieHHs YpaBHEHUH U
HepaBeHCTB.  Ormpeznenenne  Moxmyns.  PackpelThe  MoOAyns IO

onpeaeneHuto. Ilpocreiime ypaBHEHUST M HEPABEHCTBA C MOIYJIEM.
[IpumeHeHne paBHOCWIIBHBIX IIEPEXONOB B  ONPENENCHHBIX THUIAX
YpaBHEHWH M HEPAaBEHCTB C MOAYJIEM. 3HAKOMCTBO C IapaMeTpoM.
IIpocreiiiinie ypaBHEHHs U HEPABEHCTBA C NAPAMETPOM.

[pumeuanne: T — TectupoBanue, P — Hammcanue pedepara, Y — ycTHbIH onpoc, KP — koHTpONnbHAs paboTta

2.4.2. 3aHATHSA CEMUHAPCKOI0 THIIA

HE IPEyCMOTPEHBI

2.4.3. llpakTnyeckue 3aHATHS
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dopma

HaumenoBanue
Ne HanmenoBanue npaktudecknx (J1abopaTopHBIX) padoT TEKYILEro
pazmena/TeMbl
KOHTPOJIS
1 cemecmp
1 2 3 4
1. Buzet mtockux ¢uryp u ux miomass.
[TpakTHKO-OpHUEHTHPOBAHHBIE 331241 B KypCe T€OMETPHH Ha TIOCKOCTH
[IpocTblie MPOLEHTHI, pa3HbIe CIIOCOOBI X BbIYHCIeHHs. CII0XKHbIe
IToBTOpEeHue Kypca —
MaTEeMaTUKHU P I1P, KP
OCHOBHOM IITKOJIBI Jluneiinble, KBaJpaTHbIE, POOHO-INHEWHBIC YPaBHEHUS U HEPABEHCTBA
Beruncienust n npeodpazoBanus. Y paBHEHHS! 1 HEPABEHCTBA.
I'eomeTpus Ha MIIOCKOCTH
2. AxcroMbl ctepeoMeTpu. [lepreHIuKyIsIpHOCTh MPSIMOW M TNIOCKOCTH,
0 NapauIeNbHOCTh IBYX MPSMBIX, NEPIIEHINKYISIPHBIX TJIOCKOCTH,
psMBIE U N
HEePIEHIUKYISIPHOCTD TJIOCKOCTEH
IUIOCKOCTH B P YIAD v IIP, KP, ¥
DOCTPAHCTEE PacnionoxxeHune NpsAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
pocTp [epnenanKyIspPHOCTD U NaPaJLIEIBHOCTD MPSMBIX U TJIOCKOCTEH.
CkperuBaromnuyecs npsimbie
3. KoopaunatHas miockocTh. Beruucienue paccTosHUM | miiomaaei Ha
wiockoct. KonnyecTBeHHbIE pacueThl
JlekapToBBI KOOPIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTPaHCTBE.
CroxxeHre U BEIYMTAaHNE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YUCIIO.
Koop THHATH U KommnanapHsie BeKTOpbl. CKallsipHOE MPOU3BEIEHHE BEKTOPOB.
BEKTODEI PaznoxeHue BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM. ITP, KP
IIpocreiimue 3agaun B koopauHatax. KoopauHatel BekTopa,
paccTosiHue MEXy TOYKaMHU, KOOPJUHATHI CepeInHbI OTpe3Ka,
CKaJIIPHOE MPOHU3BEJCHUE BEKTOPOB B KOOPJMHATAX, YIOI MEXIY
BEKTOpaMH, YTOJI MEX]y MPSIMOH U MJIOCKOCTBIO, YTOI MEXILY
IUIOCKOCTSIMU
4. Cxarue u pacTsbkeHue rpaKoB TPUTOHOMETPUYECKHUX (PYHKIIUA.
[IpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX (HYHKIIHH.
Ocrosur Hcnionp3oBaHue CBOMCTB TPUTOHOMETPHUYECKUX (PyHKIIMIL B
TpHUTOHOMCTPHH. npoheCcCHOHANBHBIX 3aJ[a4ax 1P, KP
Tpuronomerpuyecku -
e yHKuIH [IpeoOpa3oBaHue TPUTOHOMETPUIECKHUX BRIpaykeHUH. Pemenne
TPUTOHOMETPUUECKUX YPAaBHEHUH M HEPABEHCTB B TOM YHCIIE C
HCIIONIb30BAHMEM CBOWCTB (DYHKIIHUIA.
2 cemecmp
5. BeinonHeHe pacyeToB ¢ MOMOIbIO KOMIUIEKCHBIX dncen. [Ipumepst
KomMmiekcHrle uncia p prMep IIP, vV
HCIIOIb30BAaHHS KOMIUIEKCHBIX YHCEIN
6. Om3nuecKuil (MEXaHNYECKH) CMBICI IPOU3BOAHON — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v =S’ (1)
IIponsBonHas Hanmenpliee u HanOosblee 3HaYCHHE QYHKIUH
¢byHKIMH, ee @dopmyiel 1 npaBuna auddepernmposanms. MccnenoBanue GpyHKImit ¢ TP, KP
IIPUMEHEHNE MOMOIIBI0 TIpou3BoAHON. Hanbomnpiee 1 HanMeHblIee 3HAUCHHS
GhyHKIIN
7. CuMMeTpHs B IPHPOIE, APXUTEKTYPE, TEXHUKE, B OBITY
[NonsiTrie mpaBMITbHOTO MHOTOrpaHHUKA. CBOMCTBA MPABHIIBHBIX
MHOTOIPaHHUKOB
MHororpaHHuKu U
Kom0OuHanmu reoMeTpuIecKux Tel I1P, KP
Tena BpaIleHus -
Hcnonp3oBanre KOMOWHANINI MHOTOTPaHHUKOB U TEJ BPALICHHS B
MIPAaKTHKO-OPHEHTHPOBAHHBIX 3a/1adax
OOBEMBI U IIIONIA N TOBEPXHOCTH MHOTOTPAHHUKOB M TEJl BPAIICHHS
8. I'eomerprueckuii cMBICI OnpeneeHHoro nurerpana. @opmyna
Herorona - JleiiOnuma.
[lepBooOpaznas
Pemenne 3a1a4 Ha IpUMEHEHNE UHTETPaa ISl BEIYUCICHHS
¢GyHKIMH, ee . ITP, KP
(U3MUECKHX BENWYMH U TUIOMAAei
MIPUMEHEHHE

[TepBooOpaznas ¢ynkun. [IpaBuina HaxoXaeHUs IepBooOpasHeIX. Ee
TIPUMCHEHHE
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9. |Crenenu u kopau.  |OmnpeneneHue CTeeHHOW (GyHKIMU. VIcnonp30BaHue ee CBOMCTB MpH KP
Crenennast QyHKIUs |pelleHHH YpaBHEHUH W HEPABEHCTB
10. Pemenne mokaszarenpHBIX YpaBHEHUH METOJIOM YpaBHUBAHUS
ToKasaTesield, METOIOM BBEICHHSI HOBOI ITepeMEeHHOM, ()yHKIIMOHAIBHO-
[NokazarenpHas rpaguyeckuM MeTosioM. PerieHne mokasaTenbHbIX HepaBeHCTB IIP. KP
GyHKIWMS Pemenure mokasarenbHBIX YpaBHEHUH METOJIOM YpaBHUBAHUS ’
MoKa3aTeseld U METOJJOM BBEJICHUS HOBOU IepeMeHHOU. Pemenue
TI0Ka3aTeJIbHBIX HEPAaBEHCTB
11. Torapudme! [Tpumenenne norapugpma. Jlorapudmudeckas cnupaib B mpupoze. Ee
MaTeMaTH4eCKHe CBOMCTBa
Jlorapugmmaeckas v I1P, KP
F—— J'Iorapmblv‘['nqecxaﬂ ¢yHKums. PernreHne npocTeHImx IorapupMUIecKIX
ypaBHEHHH
12. Onepaiyiv ¢ MHOKecTBaMu. PellleHne nmpukiaHbix 3a1a4d
Muoxectsa. [onsitue rpada. Ces3HbId rpad, nepeBo, NUKI rpad Ha MIOCKOCTH
DJIeMEHTBI TEOPUH - 2 2 = [P, KP, ¥V
rpachos Onepanyy ¢ MHOKecTBaMu. ONMCaHne PeabHbIX CUTYAIMH C TOMOIIBIO
MHO)KecTB. [Ipumenenne rpadoB K penieHuto 3aa1a4
13. OTHOCHUTENbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH.
CraTHcTHueckoe onpenesneHue BeposaTHoCTH. OIieHKa BEpOsTHOCTU
DJeMeHTBI COOBITHSI
KOMOWHATOPHKH, [TepBuunas 06paboTKa CTaTUCTUUECKUX NaHHBIX. [ paduueckoe nx IP. KP
CTaTUCTUKH U TEOPHH [ipesicTaBiieHne. HaxoxaeHue cpeiHuX XapakTepHCTHK, HaOII0AaeMbIX ’
BEPOATHOCTEU JTAHHBIX
OnemeHTbl KOMOUHAaTOPUKU. COOBITHE, BEPOSTHOCTH COOBITHSL.
CrnoxeHue 1 YMHOKEHHE BEpOsITHOCTEN
14. VpasHenis i PelieHre TEKCTOBBIX 3a/1a4 MPOPECCHOHATBHOTO COICPKAHHS
HEpABEHCTBA OO1ime MeTo/IbI pellieHHsl ypaBHeHU . Y paBHEHHs U HEPABEHCTBA C 1P
MOZYJIEM U C IapaMeTpaMu

Ilpumeuanue: IIP- npaxmuueckas paboma;, T — mecmuposanue, Y — ycmuwvii onpoc, KP — xoumponvnas
paboma

2.4.4. Conep:kanue caMOCTOATEIbHO PadoThI

He npenycmotpeno

2.4.5. IlepeyeHb y4eOHO-METOAUYECKOr 0 00eCTeYeHU s 1JIsl CAMOCTOSITeIbHOM
padoTHI 00y4YAIONIUXCH 0 JUCHUIINHE

He npenycmotpeno
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

JIns peanuzanuy KOMIIETEHTHOCTHOTO MOJAX0/1a IPEAYCMaTPUBACTCS UCIIOJIb30BAHNE
B Y4eOHOM MpoIlecCe AKTUBHBIX M HMHTEPAKTUBHBIX (OPM NPOBEIEHUS AYAUTOPHBIX U
BHEAYAUTOPHBIX 3aHATHM C 1Leapl0 (GOPMUPOBAHUS M PA3BUTUSA NPOPECCHOHATBHBIX

HaBBIKOB 00YYarOITUXCSI.

B npouecce npenonaBanus NpUMEHSIOTCS 00pa30BaTENbHbIE TEXHOJIOTUN Pa3BUTHUS
KpUTHUYECKOro MbIlUIeHus. O0s13aTenbHbl KOMIIBIOTEPHBIE JTAOOpaTOPHbIE MPAKTUKYMBI 110

paszaenam JUCHUILUTUHBI.

B yue6HOM nporiecce Hapsty ¢ TpaJuLIUOHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTHSIMU

HCIIOJIB3YIOTCA KOMITBIOTCPHOC
HUHTCPAKTUBHBIC TCXHOJIOTUU.

3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHH MPHU NPOBEAEHUHU JIEKIU

TCCTUPOBAHUC, TEMAaTHYCCKUEC MMpe3cHTalNU,

Ne Paznen Bunbr npuMmeHsieMbix Kon-Bo
00pa3oBaTeIbHBIX TEXHOIOTHIt qac
1 2 3 4
1 IToBTOpEHME Kypca MATEMATUKHA OCHOBHOM IIKOJIBI AynuoBusyanbHas TEXHOJIOr M, 8
POOJIEMHOE U3JI0KECHUE
2 IIpsiMbIe U TIOCKOCTH B IPOCTPAHCTBE AynuoBu3yaiibHas TEXHOJIOTHS, 12
POOJIEMHOE U3JI0KEHHE
3 KoopauHaThl 1 BEKTOPEI AynuoBu3yajbHas TEXHOJIOT U, 8
POOJIEMHOE U3JI0KEHHE
4 OCHOBBI  TPUTOHOMETPHH. TpuUTOHOMETpHUECKHE | AyAHOBH3yalbHas TEXHOJIOTHS, 28
GbyHKIIMN po0JIeMHOE M3JIOKECHUE
5 KommnekcHsle gyncna AynuoBuzyaibHas TEXHOJIOTHS, 4
po0IeMHOE U3T0KEHHE
6 [IpousBonHas GyHKIHMH, €€ IPUMEHEHHE AynuroBu3yanbHast TEXHOJIOTHSI, 26
po0IeMHOE U3T0KEHHE
7 MHOrorpaHHUKH | TeNa BpamieHus AynuoBu3yaJbHas TEXHOJIOT U, 28
IpOOJIEMHOE U3JI0KEHHE
8 [epBooOpasHas GpyHKIMH, €€ IPUMEHEHUE AynuroBu3yanbHast TEXHOJIOTHS, 8
IPOOJIEMHOE U3JI0KEHHE
9 Crenenu u kopHH. CTeneHHast QyHKIHs AynuoBuzyaibHas TEXHOJIOTHS, 14
po0IeMHOE U3T0KEHHE
10 [oxazaTenpHas QyHKIUSA AynnoBusyaiibHas TEXHOJIOTHS, 8
pOOJIEMHOE U3JI0KEHHE
11 Jlorapudmel. Jlorapudmuieckas GyHKIHS AynuroBusyanbHast TEXHOJIOTHSI, 22
po0IeMHOE U3JI0KEHHE
12 MHoxkecTBa. DIeMeHThI Teopuu rpados AynuroBu3yanbHast TEXHOJIOTHSI, 2
IpOOIEMHOE U3JI0KEHHE
13 OneMeHTsl KOMOWHATOPWKH, CTATHCTHKHA M TEOPUH | AyIHOBHU3yalbHAs TEXHOJIOTHS, 16
BEpPOSTHOCTEH poOIEMHOE H3JTI0KSHHUE
14 YpaBHEHHS 1 HEPABEHCTBA AynnoBnsyaibHas TEXHOJIOTHS, 18
po0IeMHOE N3T0KECHHE
UTOTO 0 KypCy 202
B TOM YHCJIC HHTEPAKTUBHOE 00y4eHue™* 66
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3.2. Oﬁpa3OBaTeJILHLIe TEXHOJIOI'MMA IIPHA NMTPOBECACHUU NPAKTHYCCKUX 3aHATHH

(1adopaTopHbIX padoT)

Ne | Tema 3aHsATHS Bunbl npumeHsieMbIx Komn.
00pa3oBaTeIbHBIX TEXHOJIOTHH qac
1 |[NPAKTHUYECKOE 3AHSTHUE Ne 1 mo teme Buapl mmockux | JIUCKyccHs IO TEOpETHYECKUM 2
¢uryp n ux mromans. [IpakTuKo-OpMeHTUPOBAaHHbIE 3a/laull | BonpocaMm. Pemenue 3aqay
B Kypce T€OMETPHH Ha TIOCKOCTH WHVBUAYaJIEHO
2 |TIPAKTUYECKUE 3AHSTHS Ne 2.3 o Teme IIpoctsie Jluckyccust o TeopeTH4ecKuM 4
MIPOLIEHTHI, pa3HbIE CIIOCOOBI MX BhIYHCIICHUs. CIIOKHBIE BonpocaM Pemienue 3agau
TIPOLIEHTBHI WHJMBHUAYaIBHO C TPYIIIOBBIM
00CyXIIeHHEeM
3 |ITIPAKTUYECKOE 3AHSTHUE Ne 4 o teme Jluneiinsie, Kpyrisiii cTon no TeopeTuuecKkum 2%
KBaJ[paTHbIE, POOHO-IMHEWHbIE YpaBHEHHS M HEpaBeHCTBAa | BonpocaM Perienne 3anay keiic-
METOJIOM
4 KOHTPOJIbHAS PABOTA Nel o Teme Brrumcnenus u Pemienne 3aa4 MHAUBUAYAIBHO 2
npeoOpa3oBaHus. Y paBHEHUs U HepaBeHCTBA. [ eomeTpus Ha
TUIOCKOCTH
5 |IIPAKTUYECKUE 3AHATUA Ne 5.6 o reme AKCHOMBI Jlckyccust o TeOpETHUECKUM 4
crepeomeTpud. IlepneHauKyasapHOCTb NPSIMOM U IUIOCKOCTH, | BonpocaM PerieHue 3anay
NapauIeNbHOCTh JIBYX MPSIMBIX, EPIICHINKYISIPHBIX WHJUBUAYAIBHO C TPYIIOBBIM
IUIOCKOCTH, NEPIEHAUKYISIPHOCTD TNIOCKOCTEH 00CyKeHIEM
6 KOHTPOJIbHAS PABOTA Ne 2 o teme Pacnionoxxenue Pemienune 3a1au MHAWBULYAIbHO 2
MPSMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.
[lepnienAMKYIISIPHOCTD U NAPAIIIEIBHOCTD MPSIMBIX U
wiockocTei. CKpernBaronmecst npsMole
7 |IIPAKTUYECKUE 3AHSTHS Ne 7.8 o Teme JucryT 1o TeopeTHUECKUM BOIPOCcaM 4*
KoopaunatHas mnockocts. Beruncnenue paccrosiHuil u Pemenue 3a1a4 MHAMBUAYAIBHO C
Ioniaaei Ha IIockocTH. KoaudecTBeHHbIE pacueThl. TPYIIOBBIM 00CYX/ICHUEM UTOTOB
8 KOHTPOJIbHASI PABOTA Ne 3 o Teme [lekapToBbl Pelenue 3a1a4 UHIUBUAYAJIBHO 2
KOOpPJIMHATHI B IIPOCTPaHCTBE. BEKTOPHI B IPOCTPaHCTBE.
CroxeHne U BEIYMTAaHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha
yncno. Kommnanapasie BeKTOpsl. CKalsipHOE ITPOU3BEACHHE
BEKTOpPOB. Pazio)keHne BEKTOpa MO TPEM HEKOMILTaHAPHBIM
BekTopam. [Ipocreiimne 3a1aun B KOOpAUHATAX.
Koopannatel BekTOpa, pacCTOSTHAE MEXIY TOUKaMH,
KOOpPJMHATHI CepeIHbI OTPE3Ka, CKAISIPHOE MIPOU3BENCHHUE
BEKTOPOB B KOOPANHATAX, YTOJI MEX/Y BEKTOPAMH, YrOI
MEXIY MPSIMOH M INIOCKOCTBIO, YTOJl MEX/TY INTOCKOCTSIMU
9 |ITPAKTUYECKOE 3AHSTHUE Ne 9 no teme CxxaTtre u JIucKyccHst 10 TEOPETUUECKUM 2
pacTsbkeHre rpa)uKoB TPUTOHOMETPUIECKUX (YHKIHH. BorpocaM Pemienne 3amad
[IpeobpasoBanue rpa)KOB TPUTOHOMETPUIECKNX QYHKIHNH | MHOAUBHAYAIBHO C TPYIIIOBBIM
00CyXKIIeHIeM
10 |ITPAKTHUYECKUE 3AHATUSA Ne 10.11.12 1o Teme Kpyritetit cTon mo TeopeTH4ecKuM 6
Hcnionp3oBaHue CBOMCTB TPUTOHOMETPUYECKUX (QYHKIWII B | BompocaM Perrenne 3amay keiic-
Mpo(heCCHOHANBHBIX 3a7a4ax METOZIOM
11 |KOHTPOJIbHAS PABOTA Ne 4 o Teme [IpeoOpa3oBanue | Pemenue 3agad MHANBUIyaIEHO 2

TPUTOHOMETPHUICCKUX BLIan(eHHﬁ. Pemenue
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TPUTOHOMETPUUYECKUX YPAaBHEHHUH U HEPABEHCTB B TOM YHUCIIE
C MCIOJIB30BAaHUEM CBOMCTB (DYHKIIMH.

12 |[TPAKTUYECKUE 3AHSTUA Ne 13.14 1o Teme JucryT o TeopeTHUeCKUM BOIpOCcaM 4
BeImosiHeHIE PacdeToB ¢ TOMOIIBIO KOMITIEKCHBIX YHCEI. Pemenvie 3a1a4 MHAMBUAYAIBHO C
[Tpumeps! HCHOMB30BaHKS KOMIUIEKCHBIX YHCEI TPYIIIOBBIM 00CYXJICHHEM HTOT OB
13 |[TPAKTUYECKOE 3AHSTUE Ne 15 o teme ®usnueckuii | Pemenue 3agay MansMu rpynnaMu 2
(MexaHWUYeCKHUil) CMBICI MTPOU3BOIHON — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
14 |[TPAKTUYECKUE 3AHSTUS Ne 15.16 o Teme Jluckyccust o TeopeTH4ecKuM 4
Haumensbiiee u HanOombIee 3HaUeHHE QYHKIIUU BomnpocaMm. Pemenue 3agau
WHJMBHUAYaJIBHO
15 |KOHTPOJIbHAS PABOTA Ne 5 o Teme ®opmyisl 1 Pemenne 3ana4 HHANBUAYATIBHO 2
npaBuia muddepeHuuposanus. VicenenoBanne GpyHkumii ¢
TIOMOIIIBI0 TIpou3BoHOM. Hanbonpiee u HanMeHbIee
3Ha4YeHHs1 HYHKIMU
16 |[MPAKTUYECKUE 3AHSTUS Ne 17.18 o teme JucryT o TeopeTHUecKUM BOIpOcaM 4
CumMeTpust B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY Pemenune 3a1a4 MHAMBUAYAIBHO C
rpyNIoBbIM O6cy)KlleHI/IeM HUTOI'OB
17 |IIPAKTUYECKOE 3AHATUE Ne 19 o Teme IlonsTue Pemienue 3aay MaJpIMu rpynmnaMu 2
MIPaBUJIBLHOTO MHOTOrpaHHuKa. CBOWCTBA MPABUILHBIX
MHOI'OTpaHHHUKOB
18 |[MPATKNYECKUE 3AHSTUS Ne 20.21 1o teme Kpyrublii cTon 1o TeopeTuieckum 4
KoMOHHaIMU reOMeTpU4ecKUX Te Bonpocam Pelienue 3a1au Kenc-
METOIOM
19 |[MPAKTUYECKUE 3AHSTUS Ne 22.23 1o teme Juckyccust o TeOpeTUUECKUM 4
Hcnonb3oBaHre KOMOWHALINI MHOTOTPaHHUKOB U TEJl BonpocaMm. Pemienue 3anau
BPALIEHUS B IPAKTHKO-OPUEHTHPOBAHHBIX 3aJa4ax WHIUBUIYaJIBHO
20 |KOHTPOJIBHAS PABOTA Ne 6 o teme O0beMBI 1 Pelenue 3a1a4 UHIUBUAYAJIBHO 2
IUIOIIAIM TOBEPXHOCTH MHOT'OTPAHHUKOB | TEN BPaICHHs
21 |TIPAKTUYECKAS PABOTA Ne 24.25 no teme Jluckyccust o TeOpETUUECKUM 4
I'eomeTpuueckuii CMBICT ONPENEIEHHOIO HHTETpaIa. BonpocaMm Permienue 3anau
®opmyna Herorona - JleitOHmma. MHAMBUIYAJIBHO C TPYIIIOBBIM
Pemenue 3a1a4y Ha PUMEHEHNE UHTETpaia ULl BEIYUCICHHS | OOCYKICHUEM
(M3MYeCKHUX BEIMYHH U IUIOMIaaei
22 |KOHTPOJIbHAS PABOTA Ne 7 o teme [lepBooOpasnas Pelenue 3a1a4 UHIUBUAYATIBHO 2
¢byuxmu. [IpaBuna HaxoxaeHus iepBooOpa3Hbix. Ee
NpUMEHEHHE
23 |KOHTPOJIbHAS PABOTA Ne8 nio teme Ompeziernenue PeleHue 3a1a4 UHIUBUAYATIBHO 2
crerieHHON (yHKIMH. Vcronp30BaHUE €€ CBOICTB MpH
pELICHUH YpaBHEHHI 1 HEPABEHCTB
24 |\TIPAKTUYECKUE 3AHSTHUSA Ne 26.27.28 o Teme Kpyrblit cTos o TeopeTHyeckum 6"
Pemenne nokazaTenpHbIX ypaBHEHU METOJOM ypaBHUBaHUs | Bompocam PelieHue 3agau Keiic-
MoKa3artesei, METOOM BBEACHUSI HOBOW NEPEMEHHOI, METOI0M
¢ yHKIMOHANBbHO-TpauuecKuM MeTooM. Pemenne
MIOKa3aTeJIbHBIX HEPABEHCTB
25 |KOHTPOJIbHAA PABOTA Ne 9 mo teme Perrenne Pewienue 3aga4 MHAMBUAYAIEHO 2

IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ MCETOAOM YpaBHUBAHUSA
roKasaTeje u METOJOM BBCIACHUA HOBOM HCpCMCHHOﬁ.
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Pemenne nmokaszarensHBIX HEPABEHCTB
26 |ITPAKTUYECKUE 3AHATUSA Ne 29.30.31 no Teme Juckyccust 1o TeOpeTUYECKUM 6
[Ipumenenne norapugma. JlorapudmMudeckas crimpaib B BorpocaM Pemnienne 3anay
npupoze. Ee Mmaremarnueckne cBoiicTBa WHJUBHAYAIBHO C TPYIIIOBBIM
00CyXIIeHHEM
27 |KOHTPOJIbHAA PABOTA Ne 10 o Teme Pemienue 3a1a4 MHANBUAYAIEHO 2
Jlorapudmuueckas GyHkius. Pernrenre mpocterdmmx
sorapu()MUUECKUX ypaBHEHHIH
28 |IIPAKTHUYECKOE 3AHSTHUE Ne 32.33 o Teme Omeparuu | JIUCITyT 1O TEOPETUIESCKAM BOIIPOCAM 4
C MHOXECTBaMu. PerieHne nprukiagHbx 3a1a4 Pemenne 3aau MHANBUIYAIBHO C
TPYIIIOBBIM 00CYXJIEHHEM HTOTOB
29 |TIPAKTUYECKUE 3AHSATUA Ne 34.35 o teme [lonsitre | Kpyriablit cToi 1o TeopeTHyeckum 4
rpada. Csi3HbI rpad, AepeBo, HUKI rpad Ha MIOCKOCTH BorpocaM Pemienue 3anay keiic-
METOJIOM
30 |KOHTPOJIbHAS PABOTA Ne 11 no teme Oneparuu ¢ Pemienne 3ana4 HHANBUAYATBHO 2
MHOxecTBaMH. OMUCaHue peabHbIX CUTYalUi C TOMOIIBIO
MHOXKecTB. [IpumeneHne rpadoB K perieHuo 3aa1aq
31 |IIPAKTUYECKUE 3AHATUA Ne 36.37 o Teme JckyccHst o TeOpETHUECKUM 4
OTHOCHTENBbHAS YaCTOTa COOBITHS, CBOMCTBO €¢ Borpocam Pemienue 3agau
yCTOﬁ‘IHBOCTH. CTaTUCTHYECKOE ONpeAcICHUE BEPOIATHOCTU. | MHAUBHUAYAJIBHO C I'PYIIIIOBBIM
O1ieHKa BEpOSITHOCTH COOBITHS o0CcyKeHreM
32 |TTIPAKTUYECKUE 3AHSTUA Ne 38.39 no teme [lepBuunas | Pemenue 3amaq ManbIMu rpynnamMu 4
00paboTKa CTaTUCTHYECKUX AaHHBIX. [ padudeckoe ux
npencraBieHre. HaxoxaeHne cpeqHux XapakTepUCTHK,
HaOJII01aeMBIX JaHHBIX
33 |KOHTPOJIBHAS PABOTA Ne 12 o teme DiieMeHTHI Pemienune 3aau MHAWBUIYAIBHO 2
koMOuHaTOpuKH. COOBITHE, BEPOSITHOCTD COOBITHSL.
CrnoxeHre 1 YMHO)XEHHE BEPOATHOCTEH
34 |TIPAKTUYECKUE 3AHATUA Ne 40.41.42.43 110 Teme Pelenue 3a1a4 MHIMBUIYAIBHO C 8
Pemenne TeKCTOBBIX 3a1a4 POdecCHOHANTBEHOTO TPYIIIOBBIM OOCYKICHHEM HUTOTOB
coziepIKaHUA
35 |TIPAKTUYECKOE 3AHATUE Ne 44 o reme OOmue Pelenue 3a1a4 MajbIMH TPYIIIAMA 2
METO/Ibl pELICHNS YPABHEHUN. Y PABHEHNUSI U HEPABEHCTBA C
MOZYJIEM H C TapaMeTpaMHu
Uroro mo xypcy | 114
B TOM YHCJIe HHTePaKTUBHOE 00yuenue* |  32*
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4. YCJOBUSA PEAJIMZALIMU ITPOI'PAMMBI IMCHUITJIIMHBI

4.1. MarepuajJbHO-TeXHHYecKasi 0a3a, HeoOXoaumasi [Jsl OCYLIECTBJIECHUS
00pa30oBaTeJHLHOIO MPOLECcCa MO TUCHUIINHE

Peanuzanuss mnporpamMmbl JTUCHUIUIMHBL TpeOyeT Hanuuyusi ydeOHOro KaOuHeTa
MaTeMaTHUKU.

O6opynoBanue yueOHOro KabMHeTa:

- IOCaJI0YHbIE MECTa MO KOJUYECTBY 00YyUarOIINXCS;

- paboyee MecTO IpenoaBaTes;

- KOMIUIEKT Y4eOHO-HAJISITHBIX TTOCOOUIA;

- KOMIUIEKT 3JI€KTPOHHBIX BUJIEOMATEpUATIOB;

- 33/1aHU JUTSI KOHTPOJIBHBIX paboT;

- NpOoeCCUOHATILHO OPUEHTUPOBAHHBIE 3aaHMUS;

- MaTepuabl IK3aMeHa.

TexHuueckue cpescTBa 00ydeHHs:

- IEPCOHAJIbHBIN KOMIBIOTEDP C JTULEH3MOHHBIM MTPOrPAMMHBIM 00€CIIEYeHHUEM;

- IPOEKTOP C IKPAHOM.

4.2. llepevyeHb HEOOXOAMMOI'0 IPOTrPAMMHOI0 00ecredeHu st

1. 7-zip apxuBatop; (nuieH3us Ha anri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmoTpiiuk (haiios ; (JIUICH3HUS -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii pemakrop; (JTHIECH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oucHbIil TakeT; (JTUIEH3HS -
http://www.openoffice.org/license.html)

5. FreeCommander - mpoBoaHuK; (JINLIEH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%8f/)

6. Google Chrome - 6pay3ep;(JiuiieH3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. LibreOffice — opucHbIii makeT(B cBOOOHOM JIOCTYIIE);

8. Mozilla Firefox - 6paysep.(aunensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MIEPEYEHL OCHOBHOM U z[pHOJIHHTEJILHOFI YUYEBHOM
JUTEPATYPbI, HEOBXOJIUMOM JJI51 OCBOEHUS JUCIHIUTIIUHBI
MATEMATHUKA

5.1. OcHoBHas JIUTEpaTypa

1. Maremaruka: anrebpa U Hayajga MaTeMaTUYECKOr0 aHalln3a, TeoMeTpus. Anredpa u
Hayajla Maremaruyeckoro ananusa. 10—11 kmaccel. ba3oBblii U yriyOneHHbIH YpOBHHU :
y4eOHHK A1 ob1eoOpa3oBarenbubix opranuzanuii / 1. A. Anumos, FO. M. Komnsrun, M.
B. Tkauesa [u ap.]. — 8-e uza. — Mockaa : IIpocsemienune, 2020. — 463 c. — ISBN 978-5-09-
074197-2.

2. Marematuka: anreOpa ¥ Hayaja MaTEMaTHYECKOTO aHalW3a, TeOMETpHs.
I'eomerpuss. 10-11 xnaccel. ba3oBblii M yrayOn€HHBIM YpOBHM @ Yy4YEeOHMK AJs
obmieoOpazoBaTenbubix opranuzauuit / JI. C. Atanacsn, B. @. byrysos, C. b. Kagomues u
ap. — 9-e u3a. — Mocksa : [Ipocsemenune, 2021. — 287 ¢. — (MI'Y — mikone). — ISBN 978-5-
09-078569-3.

5.2 lonmosiHUTEIbHASA JTUTEPATYPA

1. I'yces, B. A. Marematuka. ['eomerpusi. bazoBblii ypoBeHb: 10—11 kmaccel : yaeOHUK
ISt cpeanero oomero obpazobanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodres. — 2-¢

U3, uchp. u gom. — Mocksa : FOpaiir, 2023. — 281 c. — (O0uieobpa3oBaTeNbHBIA TUKT). —
URL.: https://urait.ru/bcode/530392. — ISBN 978-5-534-16085-7.

2. boromonos, H. B. Marematuka. YrinyoneHaslii ypoBeHb. 10—11 kmacchl : ydeOHHUK
st cpenHero o6mero odpasosanus / H. B. boromonos, I1. . Camoiinenko. — 5-¢ usm.,

nepepad. u mon. — Mocksa : FOpaiit, 2023. — 399 ¢. — (O6meoOpa3oBaTeIbHBIN THKI). —
URL.: https://urait.ru/bcode/520551. — ISBN 978-5-534-15610-2.

3. boromonos, H. B. Marematuka. AnreOpa u Havana aHaiu3a. ba3oBeiit ypoBeHb: 10—
11 xiaccel : yueOHUK [UIsi cpenHero obmero oopasosanus / H. B. boromonoB. — Mocksa :
KOpaiit, 2023. - 241c. —  (OOGmeoOpa3zoBarenbHblii  muxi). —  URL:
https://urait.ru/bcode/530391. — ISBN 978-5-534-16084-0.

5.3. Ilepuoguyeckue U3TaHNUA

1. Maremaruka B HIKOJIE. — URL
https://dlib.eastview.com/browse/publication/92111

2. U3ssecrus BY30B. Maremaruxa. — URL:
https://dlib.eastview.com/browse/publication/7087

3. KBanr : HayuHO-TOMyJSIpHBIA (HU3MKO-MaTeMaTHueckuid sxkypHain. — URL:

http://kvant.ras.ru
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5.4. llepeuenn pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOW CETH
«HTepHET», HEOOXOAUMBIX IJIS OCBOCHHUS TUCUMILITUHBI

1. OBC «VYuuBepcuterckas Oumbmmoreka ONLINE» : caiitr. — URL:
http://biblioclub.ru/index.php?page=main_ub_red.

2. DBC UsparensctBa «Jlanby : caiir. - URL: http://e.lanbook.com.

3. OBC «Opaiit» : [pazaen «BAIIA [TOJIMINCKA: ®ununan KyoIl'Y (r. CnaBsHCK-

Ha-Ky6anwm)] : caiit. - URL: https://www.biblio-online.ru/catalog/E121B99F-E5ED-430E-
A737-37D3A9E6DBFB.

4. Hayuynas onekTpoHHas OubOnuoreka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

5. bazel mannbix kommnanuu «Mct Beio» [pazgen: Ilepuogmueckue wzmanus (Ha
pycckom si3bike)] : cait. — URL: http://dlib.eastview.com.

6. denepanpHas wuHPOpPMaNMOHHAsS cucTemMa «EmMHOE OKHO JocTyma K
obpasoBatelbHbIM pecypcam» : caiT. — URL: http://window.edu.ru.

7. ®denepanbHbIN IIEHTP UHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB (PLIUOP) :
caiit. - URL: http://fcior.edu.ru .

8. Enunas xomnekmus mudpoBbIX oOpa3oBaTelbHBIX pecypcoB : cait. — URL:
http://school-collection.edu.ru.

9. OdurranpHblii WHTEPHET-MOPTAN TPaBOBOW HHPOpManuu. locymapcTBeHHas
crcTeMa paBoBoit nHbopmanuu : caiit. — URL: http://publication.pravo.gov.ru/.

10.Onnuknonenuym  :  Ouuukionenuud. CrnoBapu. CnpaBounmku //  ObC
«Yuusepcurerckas onommoreka ONLINE» : caiit. — URL.: http://enc.biblioclub.ru.
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6. METOANYECKUE YKA3ZAHUA IS OBYYAIOLIUXCA
IO OCBOEHHUIO JUCHUIIJIMHBI

HucuuminHa «MartemaTuka» HaleleHa Ha (OPMUPOBAHHME MPOQPECCHOHATIBHBIX
KOMIIETCHIIUHN, TAKMX KaK CHOCOOHOCTh  JIEMOHCTpAlMd  OOIIEHAy4YHBIX  0a30BBIX
3HaHWUW €CTECTBEHHBIX HayK, MaTeMaTHK{, [OHUMaHUE OCHOBHBIX ()aKTOB, KOHIIEMIIHI,
MIPUHIINAIIOB TEOPHUH.

OOyueHue CTYACHTOB OCYIIECTBIISICTCS IO TPATUIMOHHON TEXHOJOTUU (JICKIIUH,
MIPAKTUKH) C BKIIFOUEHUEM MHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3peHHs] UCHOJb3YEMbIX METOJOB JIEKIMH TMOAPA3ACISAIOTCA CIEAYIOIUM
o0OpazoM: uH(MOPMAIMOHHO-O00BICHUTENIbHAS JIEKIIMS, TTOBECTBOBATEIbHAS, JIEKIHI-Oecea,
npoOsieMHast IEKUUS U T. 1.

VYcTHOE u3no)keHue yyeOHOro maTepuaia Ha JIGKIUHU JTOJKHO KOHCHEKTHPOBATHCS.
CnymaTte JeKIUI0 HYKHO YMETh — MOJJEP’KUBATh CBOE BHUMAHUE, MOHATh M 3allOMHUTH
YCIBIIIAHHOE, YJIOBUTH May3bl. B mponecce u3noxeHus npenojaBarenaeM JEKUUU CTYACHT
JIOJDKEH BBISICHUTH BCE HEMOHSTHBIE BOIPOCHL. 3alMChIBATh COJIEpPKAHUE JIEKIUU HYNKHO
00s13aTeNbHO — 3alMCH MTOMOTaloT MOJIePKUBaTh BHUMaHKUE, CIOCOOCTBYIOT TOHUMAHHIO U
3aIlIOMUHAHUIO YCIBIIIAHHOTO, TPUBOJUT 3HAHUE B CUCTEMY, CIIy>KaT OMOPOH JuIs mepexoa
K OoJiee TiTy00KOMY CaMOCTOSITEIbHOMY M3YUYEHUIO MPEeIMETA.

MeTtonnyeckue peKOMEHIalluy MO0 KOHCTIEKTUPOBAHUIO JICKIIMIA:

— 3alUCh JIOJDKHA OBITH CHUCTEMHOM, MPEACTaBIATH COOOW COKpalIEHHBIA BapUaHT
nekuuu  npenopasarens. HeoOxogumo — cioymarb, 0OAyMbIBaTH M 3allUCHIBAaTh
OJIHOBPEMEHHO;

— 3amuch BENETCST OuYeHb OBICTPO, YETKO, IO BO3MOXXHOCTH KOPOTKHUMH
BBIPAKEHUSMU;

— HE IpeKpallas cllyllaTh NpernojaBaress, Hy>)KHO 3allUChIBATh TO, YTO HEOOXOAUMO
ycBOoUTh. Henb3s 3anuchIBaTh cpasy K€ BBICKA3aHHYIO MBICIb IIPENOAABATENs, CIEAYET €€
HOHATH M IOCJIE ATOr0 KpPaTKO 3amucaTh CBOMMH CJIOBAMM WJIM CIIOBaMU IIPENOAABaTENs.
BaxxHo, 4T0OBI B HEll HEe ObLT MOTEPSIH OCHOBHOM CMBICII CKa3aHHOT0;

—MMEHA, 1aThl, Ha3BaHUs, BBIBOJIbI, OIIPEIEIICHHS] 3aIIUCBIBAIOTCS] TOYHO;

—clielyeT oOpaTuTh BHUMaHHME Ha OQOpMIIEHHE 3amucH JeKuuu. s kaxaoro
npeaMeTa 3aBoAUTCs o0mmas TeTpaib. OTIMYHBIM OT OCTaJIbHOTO LIBETA CIEAYET BBLACIATH
OTJENbHBIE MBICIM M 3arojlOBKH, COKpAIlaTh OTIENbHBIE CJIOBA W IPEJIOKEHHUS,
UCIOJIb30BaTh YCJIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO U TPEUECKOro an(aBUTOB, a TaKxke
HEKOTOPbIE MPUEMBI CTEHOTPa(pUUECKOT0 COKPAIIECHHUS CIIOB.

[IpakTndeckue 3aHATUA 110 IUCHUIIIMHE «MaTeMaTHKa» MPOBOAATCA 110 CXEME:

-YCTHBIH OIIPOC 110 TEOPUH B HAYAJIE 3aHIATHS;

-paboTa B rpymnmnax mno pa3peueHHio pa3InuHbIX CUTyallui [0 TeMe 3aHsITHS;

-pelIeHne NPaKTUYECKUX 3a/]ay;

-VMHIMBUlyaJIbHbIE 3aJJaHUs 111 OATOTOBKH K IPAKTUYECKUM 3aHATHUSM.

Ileap MpakTUUECKOTrO 3aHATUS - HAYYUTh CTYACHTOB IPHUMEHSTh TEOPETUYECKUE
3HAHHUS NIPU PELIEHUU NIPAKTUYECKUX 3a/1a4 HA OCHOBE PEaJIbHBIX JAHHBIX.

Ha npaktudeckux 3aHATHSAX MPeoOIaaatoT CIeTyIoNnue METOAbL:

-BepOanbHbIe (TIpeolIagatonM METOI0M JOKHO OBITh 00BsICHEHHE);

-IpaKTHYECKHUE (IMCbMEHHBIE 3/1aHUS, TPYIIIIOBBIE 331aHUS U T. I1.).

BaxxHpIM 11151 cTyzeHTa ABISETCS YMEHHE PAalMOHAIBHO MOAOUpaTh HEOOXOAMMYIO
yaebHyto ureparypy. OCHOBHBIMU JINTEPATYPHBIMU UCTOYHUKAMU SIBIISIOTCSI:

— Oubnuoreunsie Gouasl pummana Kyol'V;
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— 3JIEKTPOHHAsI ONOIMOTEYHAsl CUCTEMA « Y HUBEPCUTETCKAsi OMOIMOTEKa OH-JIaliH»;

— 3JIEKTpOHHas OnbnmoTeuHas cucrema M3narenscTBa «Jlanby.

[Touck kuHur B OMOMMOTEKE HEOOXOIMMO HAYMHATH C H3YUYCHUS] MPEIMETHOTO
Karajora M CO3/IaHusl CIUCKAa KHHUI, NOCOOMI, METOAMYECKHX MAaTepHajioB IO TeMe
W3YUYECHUS.

[IpocMOTp KHMIM HAaYMHAETCA C TUTYJIBHOIO JIUCTA, CIEIYIOIIETr0 MOCHE OOJI0XKKH.
Ha Hém 00bIYHO MOMEIIAIOTCS BCE OCHOBHBIE IaHHBIE, XapaKTEPU3YIOIINE KHUTY: Ha3BaHHE,
aBTOp, BBIXOJHBIE JAaHHBIE, TaHHBIE O Mepeu3gaHuu u T.4. Ha oGopore TUTyIbHOrO JHCTa
na€Tcsl aHHOTAalLMs, B KOTOPOW YKa3bIBAE€TCS TEMAaTHKa BOIPOCOB, OCBELIEHHBIX B KHUTE,
ONpeAeNsieTCs KPyr 4YMTaTeNeld, Ha KOTOPbIM OHAa paccyuTaHa. bonblioe 3HaAaYEeHUE UMEET
MpPEeINCIOBUE KHUTH, KOTOPOE 3HAKOMHMT YMTATeNIsl C JMYHOCTBIO aBTOpa, MCTOpUEH
CO3/1aHMs KHUTH, packpblBaeT cojepxanue. [IpounB mnpenucioBue M TOJIYy4YUB o0OIIEe
MIpe/ICTaBlIEHUE O KHUTE, clieAyeT 00paTUThCA K orfiaBiaeHuto. OriaBlieHne KHUTH 3HAaKOMUT
00y4aeMoro ¢ cCoJep>KaHHUEeM U JIOTUYECKOM CTPYKTYpOM KHHIH, IO3BOJSET BbIOPATh
HYKHBIM MaTepuan g u3ydeHus. 107 u3aHus KHUTH TO3BOJSET CYJIUTh O HOBHU3HE
Matepuana. Yem yamie kHuUra u3naércs, TeM OOJbIIYI0 LEHHOCTh OHa MpeJcTaBiseT. B
KHUT€ MOTYT OBITh TpUMEYaHUs, KOTOPBhIE COJAEpXKAT pa3IUYHbIC JAOMOTHUTEIHHBIC
cBefeHusi. OHM MedaTaroTcs BHE OCHOBHOTO TEKCTa M Pa3bsCHSAIOT OTAENbHBIE BOIMPOCHI.
[IpenmetrHble W andaBUTHBIE yKa3aTeJd 3HAYUTENBHO  OOJIETYAIOT  IOBTOpPEHHUE
U3JIO)KEHHOTO B  KHUTe Marepuala. B KOHIle KHHUTM MOXET pacrojararbcs
BCTIOMOTaTenbHbIN MaTepuan. K HemMy OOBIYHO OTHOCSATCS HWHCTPYKIIUMHU, TMPHUIIOKEHHUS,
CXEMBbI, CHTYallHOHHBIE 3aJ]a4¥, BOIIPOCHI JJI1 CAMOKOHTPOJIS U T.J.

Jlisg nydinero npeAcTaBleHUs M 3allOMUHAHUS MaTepuaia 11ejiecoo0pa3HO BECTH
3alMCU ¥ KOHCIEKTHI PA3JINYHOTO COACPKAHUSI, @ UMEHHO:

— IIOMETKH, 3aME€YaHusl, BbIJICJICHUE TJIaBHOIO;

— IJIaH, TE3UCHI, BBITUCKH, LIUTATHI;

— KOHCTEKT, pabouas 3anuch, pedepar, JOKIal, JEKIUs U T.1.

Yurarh y4eOHMK HEOOXOJAMMO BIYMUYMBO, BHHUMATEIbHO, HE MPOIyCKas TEKCTa,
CTapasch MOHATh Kaxaylo (pasy, OIHOBpEeMEHHO pa3Oupasi MpUMEpbI, CXEMbI, TaOIUIbI,
PUCYHKH, IPUBE/IEHHBIE B YUCOHUKE.

OaHMM U3 BaXXHEUIIUX CPE/ICTB, CMIOCOOCTBYIOIIUX 3aKPEIUICHUIO 3HAHUM, SIBIISETCS
KpaTKas 3alliCh NPOYUTAHHOIO MaTepuana — COCTaBJICHHE KOHcCHeKTa. KOHCIEeKT — 3To
KpaTKOE CBSI3HOE W3JIOKEHHE COJIEp)KaHUS TeMbl, ydeOHWKa WJIM €ro 4vacTu, 0e3
MoAPOoOHOCTEH M BTOPOCTENEHHBIX NeTaneil. [lo cBoel CTpyKType M Mocien0BaTeIbHOCTH
KOHCIEKT JO0JDKEH COOTBETCTBOBATH IUIaHy yueOHMKa. [ToaTOMy Ba)KHO cCHadajla COCTaBUTH
IJIaH, a MOTOM IMHCaTh KOHCIEKT B BHJIE OTBETa Ha BOIpOCH ImiaHa. Eciam yueOHUK
pa3nenéH Ha HeOOJbIINE O3arjiaBJICHHBIE YaCTH, TO 3aT0JIOBKH MOKHO pacCMaTpHUBaTh Kak
MyHKTHl ITUIAHA, @ M3 TEKCTa KaXXJOW 4YacTU CIIEIyeT 3amucaTh T€ MBbICIH, KOTOpPHIE
PacKpBIBAaIOT CMBICII 3ar0JI0BKA.

TpeOGoBaHus K KOHCIIEKTY:

— KPaTKOCTh, CKATOCTh, LIEI€CO00Pa3HOCTh KaXKAOT0 3allMChIBAEMOTO CIIOBA;

— COJIEpXKATEIbHOCTh 3allMCU- 3aMUChIBAEMbIE MBICTH clieAyeT (OpMYyJIUpPOBATh
KpaTko, HO 0e3 ymiep6a aist cMbiciia. O0bEM KOHCTIEKTa, KaK MPaBUIIO, MEHBIIIE N3y9aeMOTo
TekcTa B 7-15 pa3z;

—KOHCTIEKT MOXET OBITh KaK MPOCTHIM, TaK U CJIOKHBIM IO CTPYKTYpE — 3TO 3aBUCUT
OT COJIEP>KaHUSI KHUTU U LIeNN €€ U3YUYCHUS.

MeTtonnyeckue peKOMEH AUy 110 KOHCIIEKTUPOBAHUIO:
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— TpeXJe YeM HayaTh COCTaBJISTh KOHCIEKT, HYKHO O3HAKOMHTHCS C KHHUIOM,
MPOYUTATH €€ CHAYaJIa JI0 KOHIIA, TOHATh MIPOUYUTAHHOE;

— Ha O0JIOXKKE TETpajy 3alKChIBAIOTCS HAa3BaHUE KOHCIIEKTUPYEMOW KHUTHU U UMs
aBTOpA, COCTABJISIETCS TIJIaH KOHCIIEKTUPYEMOIO TECTa;

— 3amucu Jydlle JeiaTh IMpPU MPOUYTCHHH HE OJHOTO-IABYX ab3aleB, a IeJoro
naparpadga Wid IJ1aBbl;

— KOHCIIEKTHUPOBAHHE BEAETCS HE C IEJbI0 MMETh ONpEeeAEHHBIN 3amucu, a s
0onee TOJHOTO OBJAQJACHHUS COJEPKAHHUEM HU3Yy4aeMOro TEKCTa, MO3TOMY B 3alHCsIX
OTMEYAeTCs U BBIJCISIETCS BCE TO HOBOE, HHTEPECHOE U HYKHOE, YTO OCOOEHHO MPUBJICKIIO
BHUMAaHUE;

— TIOCJIE TOTO, KakK CJellaHa 3aluch cojaepkaHus mnaparpada, riaaBbl, CIEIyeT
nepeyuTaTh €€, 3aTeéM CHOBa OOpalaThbCsi K TEKCTY U MPOBEPUTH ce0s, MPaBUILHO JIH
W3JI05KEHO COJICpKAHUE.

TexHrKa KOHCTIEKTUPOBAHMUS:

— KOHCIIEKTUPYSI KHUTY O0JBIIOr0 00BhEMA, 3aMuUCh CIeAyeT BECTH B 0OIIeH TeTpaau;

— Ha KaXJO0H CTpaHUIIE CJieBa OCTABJSAIOT MOJA UpUHOW 25-30 MM Jyis 3amucu
KOPOTKHUX TI0/13aT0JIOBKOB, KPATKUX 3aMEYaHHi, BOIIPOCOB;

— KaXXJasl CTaHUIIA TETPaId HyMEpYyeTCs;

— JUISl TIOBBIIIIEHUSI YATAEMOCTH 3allUCH OCTABJISIOT MHTEPBAIbl MEXIAY CTPOKAMH,
a03a1iaMy, HOBYIO MBICITb HAUWHAIOT C «KPACHOM» CTPOKH;

— TpH KOHCIEKTUPOBAHWU IIHUPOKO UCIONB3YIOT pAa3IUYHbIC COKpallleHUus U
yCIIOBHbIE 3HAaKW, HO He B yuIepO CMBICIY 3amucaHHOro. PexoMmeHIyeTcsi HMpUMEHSTb
o01IeynoTpeOuTENbHbBIE  COKpallleHusi, Hampumep: M.0. — MoxeT ObITb;, TroC. —
rOCyAapCTBEHHBIH; 1.0. — JOHKHO OBITh U T.1I.

— HE CJeAyeT COKpallaTh MMEHA U Ha3BaHUs, KPOME OYEHb YAaCTO OBTOPSIOLINXCS;

— B KOHCHEKTE HE€ JOJKHO OBITh MEXaHMYECKOro TMepernuchbiBaHUsI TeKcTa 0e3
IIPOyMBIBAaHUS €T0 COJIEPKAHUS U CMBICJIOBOTO aHAIN3a.

Jns wanucanusi pedepara HeoOXoAuMoO BbIOpaTh TEMy, COIIacOBaTb €€ C
npernojiaBareieM, MoJ00paTh HECKOIbKO MCTOYHMKOB IO TEME, BBIMOJIHUTH aHAIU3
UCTOYHHKOB IO pEHICHHIO MpoOieMbl, 0OOCHOBaTh CBOIO TOUKY 3pEHHUS Ha peIlleHue
IPOOJIEMBL.
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7. OHUEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA YCIIEBAEMOCTH

7.1. Ilacnopt ¢oHIA OLIEHOYHBIX CPEICTB

KonTponupyemble pa3ieins! (TeMbl) AUCHUILTHHBI

Kon xonTponupyemoii
KOMITETEHIINT
(nm ee yactH)

HanmeHnoBaHue oLieHOYHOr O
cpencTBa

HOBTOpeHI/Ie KypCa MaTeMaTHUKN OCHOBHOM IITKOJIBI

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

KonTponbnas padora

HpHMHe " TIJIOCKOCTH B IPOCTPAHCTBE

I1K 4.3 OK-01
OK-03 OK-04 OK-07

KonTponbHas pabora

KOOpZ[I/IHaTH 1 BEKTOPHBI

1K 4.3 OK-02
OK-03 OK-04 OK-07

KonTponbhas padora

OcHOBBI TpuroHoMeTpuu. TpUroHOMETpUYECKHE
GbyHKIIIH

I1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

KonTponbHas padora

KommiekcHble yncia

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

[TpakTnueckas
(;maboparopHas) paboTta

[TpousBoaHas GpyHKIMH, ee IPUMEHEHHE

I1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

KonTponbHas pabora

MHOTrorpaHHHUKH U Tejla BPallleHUs

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

Kontponsnas pabdora

[epBooOpasnas GpyHKIUH, e TIPUMEHEHUE

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

Kontponsnas pabora

Crenenu u kopHH. CTeneHHast QyHKIUs

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

Kontponsnas pabora

10.

[NokazatenbHast QyHKIUS

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

KonTponbhas padora

1.

Jlorapudmel. Jlorapudgmudeckast QyHKIHs

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-07

Kontpomnsnas pabora

12.

MHoXecTBa. DJIeMeHTHI TeOpuH IpadoB

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

Kontpomnsnas pabora

13.

OneMeHTHl KOMOMHATOPHUKH, CTATUCTUKH U TEOPUHU
BEPOATHOCTEMN

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-07

Konrtponpnas pabora

14.

VYpaBHEHMS U HEPABEHCTBA

1K 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

[IpakTuueckue
(;1aGopaTopHbIE) 3aHATHL

7.2. Kputepnu oueHKH 3HAHU I

KonTposib u ouneHka pe3ynapTaToB

o1

OCBOCHHMS JHUCLUMIUIMHBI OCYLIECTBIIACTCS
IperoiaBaTesieM B Mpolecce MPOBEIEHHs MPAKTHUECKUX 3aHATUH, Ja00opaTOpHBIX padoT,
TECTUPOBAHMS, @ TAKXKE BBITIOIHEHUSI 00YYAIONTUMUCS UHIUBUYAITbHBIX CAMOCTOSITEIIbHBIX
3aJaHUM.
Tecr. Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIIONIAS aBTOMATU3UPOBATH
MpOLIeypy U3MEPEHHUs YPOBHS 3HAHWA W yMEHUN oOydaromierocs. TecT OleHHWBaeTcs 1o
KOJIMYECTBY IPABUIIbHBIX OTBETOB (HE MeHee 60%).




KpuTtepuu ouneHky 3HAHMIT CTYI€HTOB B 1[€JIOM MO TUCHHUILIMHE!

«OTJIMYHO» -  BBICTABISETCS  CTYNEHTY, IIOKa3aBIIEMy  BCECTOPOHHHE,
CHCTEMaTU3MPOBAaHHBIC, TIIyOOKHE 3HAHUS y4eOHON MPOrpaMMBbl JUCIUIUIUHBI U YMEHHE
YBEPEHHO TPUMEHATh WX Ha TPAKTUKE MPHU PEIICHWH KOHKPETHBIX 3a/1ad, CBOOOTHOE H
MPaBIIEHOE 000CHOBAHUE MPUHSITHIX PEIICHHIA;

«XOPOIIO0» - BBICTABIISIETCS CTYACHTY, €CIH OH TBEPAO 3HAET MaTepuall, TpPaMOTHO H,
M0 CYIIECTBY, HM3JIaraeT €ro, yMeeT NMPUMEHSTHh IOJyYCHHBIC 3HAHWS Ha MPAKTHKE, HO
JOMYCKAeT B OTBETE WJIM B PEIICHUH 3a/1a4 HEKOTOPHIE HETOYHOCTH;

«Y/10BJIETBOPUTEJIbHO» - BBICTABIISICTCS CTYJCHTY, IMOKa3aBIIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapaKTep 3HaHWH, HEIOCTATOYHO NpPAaBHIbHBIC (POPMYITHPOBKH 0a30BBIX
MOHATHN, HAPYIICHUS JIOTMYECKOW IOCIEAOBATEIBHOCTH B H3JI0OKEHUU TPOTPAMMHOTO
MaTepuana, HO TPU 3TOM OH BIAJICET OCHOBHBIMH pa3/ielaMH YYeOHOH MpOTrpamMMBbl,
HEOOXOMMBIMH ISl TATbHEHIIIET0 00yUYSHHSI M1 MOKET NMPUMEHSATH MOJTy9eHHbIC 3HAHUS T10
oOpa3iy B CTaHIaPTHOW CUTYallHH;

«HEY/I0BJIETBOPUTEIbHO» - BBICTABIISACTCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIICH
9acTH OCHOBHOTO COJIEpXKaHHsI y4eOHOW TporpamMmbl TUCIMIUTUHBI, JOMycKaeT TpyObie
OmuOKH B (POPMYITMPOBKAX OCHOBHBIX TOHSATHI MUCIHMILTUHBI U HE yMEET UCIOJIh30BaTh
TIOJTyYCHHBIC 3HAHMS TP PEIICHUU THITOBBIX MPAKTHYECKUX 3a/1a4.

Oodmasi/npodeccuoHanbHas Paznen/Tema Tun oueHoYHbIX
KOMIIeTeHIUsl MepOonpHsITHS
OK 01. Beibupats criocoObl P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6 TectupoBatnue

YeTHbll opoc
MaremMaTH4eCKUHM JUKTAHT

pelieHus 3aga4y

N P2, Temni 2.1, 2.2, 2.3,2.4,2.5 I1-0/c, 2.6
po¢hecCHOHAILHON IeATeIbHOCTH

NPUMEHHTENLHO P 3, Temsr 3.1, 3.2, 3.3 TI-o/c, 3.4 VnnueunyansHas

K pa3jIMYHbIM KOHTECKCTaM CaMOCTOsATCIbHAA pa60Ta
P 4, Tembl 41, 42, 43, 44, 45, 46, 4.7 H'O/C, Hpe,Z[CTaBHeHI/Ie
4.8,4.9,4.10,4.11 B —

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,8.6

P9 Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,
14.6

MPAaKTUIECKUX paboT
3amuTa TBOpUECKUX pabdoT
3amnmTa HHIUBUIYalIbHbBIX
MIPOEKTOB

Kontpomnsnas pabora
Bemmonnenue
9K3aMEHaIMOHHbIX
3aJaHuN

OK 02. Mcnons30Bath
COBPEMEHHBIE CPE/ICTBA TTONCKa,
aHaJM3a U MHTEpPIpETaIN
nHpopmanuu, u
nH(pOpMannOHHbIE TEXHOIOT X
JUTSL BBITIOTHEH U 33124

P1,Temal.l,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 I1-o/c,

TectupoBanue

VYerslii onpoc
MareMaTHIeCKH TUKTaHT
NunusunyansHas
caMocCTOsTeNbHas paboTta
[IpencraBnenue
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PO eCCUOHATHHOM NIESITETFHOCTA

438,49 4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c,
14.6

pe3yJIbTaToB
MPaKTHYECKUX padoT
3ammTa TBOpUYECKUX padoT
3ammra HHIMBUAYATBHBIX
MIPOEKTOB

KonTponbnas padora
Bemonnenue
9K3aMEHaIMOHHBIX
3a1aHui

OK 03. IInanupoBath 1
pean30BBIBATH COOCTBCHHOE
npo¢eCCHOHABHOE U IMYHOCTHOE
pasBuTHE, PEANPUHUMATEILCKYIO
ACATCIIBHOCTD B
npogeccuoHanbHOI chepe,
UCIIONB30BATh 3HAHUSA 110
(bMHAHCOBOI rPAaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYalUsIX

P1,Temal.1,12,131I-0/c,1.4,15,1.6
P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, 2.6
P 3, Temur 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c,
438,49 4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI-o/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

TectupoBaHue

YceTHbll OIpoc
MaremaTHyecKui JUKTAHT
NunuBunyanbHas
caMocTosiTeNIbHasl paboTta
IIpencrasnenue
pe3yJIbTaToB
MPAaKTUYECKUX paboT
3amuTa TBOpUECKUX padoT
3amyTa HHIUBUIYalbHbBIX
MPOEKTOB

Kontpomnsnas pabdora
Beimonnenue
9K3aMEHaIMOHHbIX
3alaHuN

OK 04. DddexTruBHO
B3aUMOJICHCTBOBATh U pabOTATh B
KOJUICKTUBE M KOMaH/IEe

P1,Temal.l, 12, 13 11-0/c, 1.4, 1.5 1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c, 2.6
P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4

P 4, Tempi 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 TT-o/c,
4.8,4.9,4.10, 4.11

PS5, Temsr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8, 6.9, 6.10 IT-0/c, 6.11

P 7, Temsi 7.1,7.2, 7.3, 7.4, 7.5, 7.6, 7.7 TI-
0/c,7.8,7.9, 7.10 Tl-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

TectupoBaHue

YerHbll onpoc
MarteMaTHYECKUHN JUKTAHT
WnauBunyanbHas
camocTosITeNbHas pabora
[IpencraBnenue
pE3yIABTATOB
MPAaKTUIECKUX padboT
3amura TBOPYECKUX padoT
3amuTa HHANBUAYAITBEHBIX
MIPOCKTOB

Kontponpras pabora
Brmonaenne
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 TI-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,
14.6

9K3aMEHAIMOHHBIX
3aJJaHAN

OK 05. OcymiecTBIATh YyCTHYIO U
MTUCbMEHHYIO0 KOMM YHHKAIIUIO Ha
rOCYIapCTBEHHOM SI3bIKE
Poccuiickoit deneparyu ¢ yaeTom
0COOEHHOCTE! COLHANBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c,
48,49 4.10,4.11

P 5, Temnr 5.1, 5.2
P1,Temal.1,12,131I-0/c,1.4,15,1.6

P2, Tems1 2.1, 2.2, 2.3, 2.4, 2.5 [1-o/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 [1-o/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c,
438,49 4.10,4.11

P 5, Temn1 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TI-o/C,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 II-
0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6P 9, Tems1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2,11.3 IT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c,
13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c,
14.6

TectupoBanue

VYcrTHBIH ompoc
MarteMaTHueCKUi AUKTaHT
WnnuBunyaneHast
caMocTosiTeNIbHas paboTta
IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3armuTa TBOPUECKUX padoT
3amnyTa MHIUBHIYaTbHBIX
MIPOEKTOB

KonTponbHas pabora
Beinonuenue
9K3aMEHAIMOHHBIX
3alaHuI

OK 06. ITposiBIATS rpaskJaHCKO-
MIATPHOTHYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
TIOBE/ICHHE Ha OCHOBE
TpaJUIHOHHBIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 TT-o/c,
6.8, 6.9, 6.10 TT-o/c, 6.11
P 7, Tems1 7.1, 7.2, 7.3, 7.4,7.5,7.6, 7.7 TI-

TectupoBanue

VYerslii onpoc
MaremaTHueCKUi AUKTaHT
WNnnuBuayanbHas
caMmocTosiTeNbHas pabora
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00IIEYETIOBEYECKHX [IEHHOCTEH, B
TOM YHUCIIE C YIETOM
rapMOHU3AIHNHA MEKHAITHOHATBHBIX
U MEXPEJTUTHO3HBIX OTHOIIEHUH,
MIPUMEHATH CTaHAAPTHI
AHTUKOPPYIIIMOHHOIO MOBEACHHUS

0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

IIpencraBnenue
pe3ysIbTaToB
MPaKTHYECKUX PadoT
3ammTa TBOpUYECKUX padoT
3amyTa HHIUBHIYaTbHBIX
MIPOEKTOB

KonTponbHas padora
Beimonnenue
9K3aMEHAIMOHHBIX
3a1aHui

OK 07. ConeiicTBOBaTh
COXPaHEHHIO OKPY’KAIOIIEH Cpebl,
pecypcocOepekeHHUI0, TPUMEHATh
3HaHMUS 00 M3MEHEHNH KIIUMaTa,
TIPUHITUIIBI OEPEKITUBOTO
MpOU3BOJICTBA, 3 dexTHBHO
JIEICTBOBATh B UpE3BbIUAHHBIX
CUTYyaIHIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 T1-0/c, 2.6

P 3, Temn 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T1-o/c,

438,49 4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/C,

6.8, 6.9, 6.10 Il-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, 7.13, 7.14,
7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3, 9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temst 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Tems 12.1,12.2,12.3,12.4

P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c,
13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

TectupoBanue

VYcrTHBIH ompoc
MarteMaTHueCKUi AUKTaHT
WnnuBunyaneHast
caMocTosITeNIbHasl paboTa
IIpencraBnenue
pe3yabTaTOB
MPaKTHYECKUX padoT
3armuTa TBOPUECKUX padoT
3amnyTa MHIUBHIYaTbHBIX
MIPOEKTOB

KonTponbHas pabora
Beinonuenue
9K3aMEHAIMOHHBIX
3alaHuI

TIK 4.3 Co3gaBath
UH(OPMALIMOHHYIO CpPeny
JIOIIKOJIbHOM 00pa3oBaTeIbHON
TPYIIIBI C IIENIBIO PA3BUTHSA Y AeTel
OCHOB MH()OPMAIIMOHHOM
KYJBTYpBL

P 1, Tema 1.3 IT-o/c

P 2, Tema 2.5 IT-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 IT-o/c

P 6, Tema 6.10 IT-o/c

P 7, Tema 7.7 IT-o/c, 7.10 IT-o/c
P 8, Tema 8.5 IT-o/c

P11, Tema 11.6 IT-o/c

P 12, Tema 12.2 IT-o/c

P 13, Tema 13.3 IT-o/c, 13.6 IT-o/c
P 14, Tema 14.5 IT-o/c

YeTHbll onpoc
MaremMaTHYEeCKUHN JUKTAHT
WnpuBunyanbHas
camocTosITeNbHas pabora
[IpencraBnenue
pE3yJIbTaTOB
MPAaKTUIECKUX padboT
3ammTa HHIUBUIYaIbHbBIX
MIPOEKTOB

Kontponpras pabdora

7.3. OueHo4HbIE CPeICTB /sl IPOBeAeHN S TeKylIel aTTeCTAlNU

Texymuii KOHTPOJIb TPOBOAUTCS B (popme:

-(poHTaIBHBII OMpoC
-KOHTpOJIbHAs paboTa

-IMMMChbMEHHBIHI KOHTPOJIb
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-TeCTUPOBAHHE 110 TCOPETUUESCKOMY MaTEpUAITy
-mpakTHueckas (JlabopatopHas) pabota

®dopma IIpakTrueckuii JInunble KadecTBa Tprvepsr
aTTeCTalluu 3uanus Ymewit ONBIT (BIaJiCHHE) | CTYICHTA OHCHOHEIX
CPEICTB
VYerabii KouTpons 3nanuit OneHka yMeHHUs Ornenka HaBbIKOB | OrieHka KonTponbhbie
(mECchMEHHBIN) | MO onpeeTeHHbIM paznuyaTh paboTsI ¢ CIOCOOHOCTH BOIPOCHI I10
orpoc 1o | mpobiemam KOHKpETHbIE JUTEPATYPHBIMHU OIIEPATUBHO U TeMaM
TeMaM TIOHSATHS HUCTOYHUKAMU KayeCTBEHHO MIpUIararTcs
OTBEYaTh Ha
MOCTaBJIEHHbIE
BONPOCHI
IIpaxtnyeckue | KoHTpomas 3HaHUA OreHka yMeHus Orenka HaBeIKOB | OrneHka Temsbl padoT
(;1aGopaTopHBI | TeOpeTHUECKUX paborartsb c paboTsI ¢ CIOCcOOHOCTH MIpUIaraoTcs
€) paboThI OCHOB COBPEMEHHOU BBIUMCIIUTEIBHON | OMepaTHBHO U
UH(OPMATUKH 1 KOMITBIOTEPHOM TEXHUKOM, KayeCTBEHHO
UH(OOPMALMOHHBIX | TEXHUKOM, MPUKIaHBIMU pemaTthb
TEXHOJIOT M, HCIIOJIb30BaTh MPOrpaMMHBIMU MOCTaBJIEHHBIE Ha
BO3MOXHOCTEN U BO3MOXHOCTH CpeACcTBaMHU MPAaKTUYECKUX
TPUHIUIIOB BBIUHCITUTEIHHOM paboTax 3amauu u
UCTIOJIb30BaHUSA TEXHUKHU U apryMeHTHPOBaTh
COBpPEMEHHOU MPOTrPaMMHOTO pe3yabTaThl
KOMIIbIOTEPHOU obecriedeHus Ipu
TEXHHUKH. peleHnn
MPaKTUYECKUX
3ajau.
TectupoBanue | Konrpomns 3HaHUI OreHKa yMEHUS Orenka HaBBIKOB | OrneHka Bomnpocs
IO ONpe/IeIEHHbIM pasyuyaThb JIOTUYECKOr0 CIOCOOHOCTH HpUIararTcs
npobnemam KOHKPETHBIE aHaJM3a u OIEpaTHBHO U
HOHSITHS CHHTE3a IpU Ka4eCTBEHHO
COIOCTaBJICHUU OTBEuaTh Ha
KOHKPETHBIX MOCTaBJICHHbIE
HOHSITUH BONIPOCHI

IIpumepHbIe TECTOBBIC 3A[JAHUSA: (1a 6b160p 001020 OMEemMa U3 Yembvipex)
1. Jamsr toukm A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakume u3 HHX JeKaT Ha

KoOpAUHATHOU npsimoit Oy?

a) A
0) b
B) C
r) [

2. Kaxue u3 Bextopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) sBRsit0TCS €TMHUYHBIMU?

a)a
0)c
B) B
r)p

3. Hanwt Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro OTpe3Ka sIBIIIETCS TOYKa

M(0,3,4)?
a) AB
6) BC
B) CB
r) AC
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4. YrioM Kakoi 4eTBepTH siBiisieTcs yron a=400°?

a)l

6) 2

B) 3
r)4

5. Yemy paBHa mpou3BoHas GyHKIUH y=COS°X?
a) y'=—sin’x

0) y'=- 2 sin’x

B) y'=-2c0s X sinX

ny

'=2c0s X

6. [1o xakoit u3 Gopmys BEIUUCISIETCS MPOU3BOAHAS POU3BECHUS?
a) (U+v)'=u"+v’
0) (uv)'=u’'v+uv’

B) (

u] - uv—uv
; ..

r) (fg(x) = (g(x))*g"(x)

IIpuMepHBIe BONPOCHI /i1 YCTHOTO ONMPOca (KOHTPOJIbHBIX padoT):

PP O0O0O~NOO 0T WNPE

. [Iponomxute onpenenenue: «llocnenoBarenbHOCTh — 3TO. .. ».

. [IpuBenuTe npumep apudmMeTnyecKoil MpoOrpeccui.

. [IpuBeaute npumMep reoMETPUIECKO IPOrPECCUMU.

. [IpuBenuTe nprumMep 6€CKOHEYHO YObIBaIOIIEH FeOMETPUUECKON MPOTPECCHUH.
. lIponomxute onpenenenue: «IIponzBogHas — 31o...».

. Packpoiite reoMeTpu4ecKuii CMbICIT IIPOU3BOJHOM.

. lIponomxute onpenenenue: «KacarenbHas — 370...».

. Packpoiite ¢puzmdeckuii CMBICT IPOU3BOIHOM.

. [lepeuncnure mpaBuiia BBIYUCICHUS TPOU3BOAHBIX.

0.
1.
12.
13.
14,
15.
16.
17.
18.

Yemy paBHa POU3BOIHAS CTETICHHOW (DyHKIIHH?

Yemy paBHa TIPOM3BOIHAS TIPOU3BEACHUS?

Yemy paBHA IPOM3BOIHAS YaCTHOTO?

Yemy paBHA IPOM3BOIHAS CIIOKHOM pyHKITHH?

ChopmynupyiiTe mpu3Hak Bo3pacTaHusi QyHKIUH.

Chopmynupyiite npu3Hak yObIBaHUS QYHKIINH.

CdopmynupyiiTe mpu3HaK TOUKH MaKCUMyMa (DYHKIIUH.

ChopmynupyiiTe mpu3HaK TOYKH MHHAMYMa (DYHKIIHUH.

CocTaBbTe aIrOpUTM PEIICHUS 33/1a4 Ha HaXOXKJIEHUS HAauOOJBIIEr0 U HAaMMEHBIIIETO

3HaueHus (HYHKIUU HA OTpe3Ke?

19

1p
20

. CocTaBbTe aNrOpUTM HCCIEJOBAHUS U MOCTPOCHHUS rpaduka (QPyHKIUMU C MOMOILIBIO
OU3BOJHOM.
. Kak HaiiTn BepTuKaibHyI0 acCUMITOTY Tpaduka GyHKIun?
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7.4. OeHOYHBIE CPECTB IJIs MMPOBEACHUS MMPOMEKYTOYHON aTTecTalun

[IpomexxkyTouHas arrecramnus

o JIrunbie ITpumepst
dopma [paktiuecknit
aTTeCTALIMH 3HaHuA YMmenus ONBIT (B1a/ICTH) KayecTBa OLIEHOYHBIX
CTYZEHTa CPEICTB
OKx3aMeH Kontpons OrneHka yMeHus O1eHKa HaBBIKOB Ornenka Bonpocsr:
3HaHMA 0a30BBIX | MOHUMATh JIOTUYECKOT 0 CIOCOOHOCTH MIpUJIararTcs
TIOJIOXKEHUH B (911560 13:4% ) COIOCTABJICHUS U TPaMOTHO U
obnactu TEPMUHOIOTHIO XapaKTEepPUCTUKH YETKO U3/1araTh
UH(OPMATUKH 00BEKTOB MaTepual
OrieHKa yMEeHHUS OrieHKa HaBBIKOB Ornenka 3agaun
pelaTh TUTIOBBIE JIOTUYECKOT 0 CIOCcOOHOCTH MIpUIararTcs
3a/lauy B 00J1aCTH | MBILUICHUS [IPU IPaMOTHO H
npo(heCCHOHANILHO | pelleHNH 3a/1a4 B YeTKO U3JIarath
W IesATeNLHOCTH obJactu XOJI pelIeHHUsI
npoeccHoHaLHON | 3a7a4 B 00J1acTH
JIeSITeIIbHOCTH npodecCHOoHANb
HOHU
JIeSITEbHOCTH U
apryMeHTHpoOBa
Th PE3YJBTATHI

7.4.1. IlpuMepHBIe BONPOCHI Il IPOBEIeHUS MPOMEKYTOYHOH aTTeCTALNH
(3x3aMeH, 3a4eT, TU(PPepeHUNPOBAHHBIH 3a4€T)
1 cemecmp

. [lepeuncnute OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.

. [lepeuncnute cnocoOb! 3aaHKsI TIIOCKOCTH.

. Chopmynupyiite onpeiesieHle IByrpaHHOro yIia.

. [lepeuncnure B3auMHOE PacnoJIOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE.

. Kakue npsiMble Ha3pIBalOTCS CKPEIIMBAIOIIMMHUCS B IIPOCTPAHCTBE.

. [lepeuncnauTe B3auMHOE PacloIOKEHUE MPSAMOU U TUIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe noHsTHE «YroJl MEKIY MPSAMOU U INIOCKOCTHIOY.

. [lepeuncnure B3auMHOE PacnoJIOKEHUE ABYX INIOCKOCTEN B IIPOCTPAHCTBE.
. PackpoiiTe noHsTHE «I1apatielbHOCTh MIOCKOCTEN.

10. Kak HaliTH pacCTOSTHUE MEXTY MPSIMbIMU?

11. IIponomxure onpenenenue: «HakmonHas — 3710 ...»

12. Y3 yero cocTout npsIMOYTOJIbHAsl CUCTEMa KOOPAUHAT B POCTPAHCTBE?
13. PackpoiiTe MOHSATHE «BEKTOP.

14. Kak HaliTH KOOpJIMHATHI BEKTOpa?

15. Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

16. Uemy paBeH yros Mex1y BEKTOpamu?

17. IlpuBenute npuMep KOOPAUHATHI TOUKU A, KOTOpast JIEKUT HA OCH Z.

18. YUemy paBeH yroii B OJUH pajuaH?

19. Tlponomkute onpenenenue: «KocuHyc ocTporo yria — 3To...»

20. Ilepeuncanre TpUroHOMeTpuuecKrue QYHKINH, YKAKUTE UX IEPUOIBI.

21. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO.

22. Ilepeuncaute cnocoObl peuIeHUs] TPUTOHOMETPUUECKUX YPABHEHU.

23. PackpoiiTe aJroOpuT™M peLIeHUs] OJHOPOJHBIX TPUTOHOMETPUYECKUX YPABHEHUM.
24. YeMy paBHO IpousBeeHue Ctgx*tgx.

OCoo~INn P WN PR

58




25

110

00O N O OTlh~ W N B

. B xakux 4eTBepTsAX TPUrOHOMETPUIECKOTo Kpyra QyHKIHUs Y=SiNX MpHHUMAET
JIOKUTEIbHBIE 3HAUEHUS?

2 cemecmp

. [Iponomxute onpenenenue: «llocnenoBarenbHOCT — 3TO. .. ».

. [IpuBeaute npumMep reoMeTpUIECKON IPOrPECCUH.

. [Iponoimkure onpenenenue: «lIponsBognas — 310...».

. PackpoiiTe ¢puznueckuii cMbICI TPOU3BOTHOM.

. [lepeuncnure mpaBuiia BBIYUCICHUS TPOU3BOAHBIX.

. Uemy paBHa IpOU3BOJHAS TPOU3BEICHHUS?

. Uemy paBHa NpOU3BOJHAS CIOKHOU QyHKIMHN?

. CocTaBbTe aNTrOpPUTM pELICHMS 33a4 Ha HaXO0XKJIEHUS! HauOOJIbIIEr0 U HAUMEHbILIETO

3HayeHus (PyHKIUHU Ha OTpe3Ke?

9.

10
11
12
13

[Iponomxkure onpenenenue: «MHOrOrpaHHHUK — 3TO...».

. [Iponomxute onpenenenue: «llupamuga — 3To...».

. Kakas nmpu3ma Ha3bIBaeTCsl MPaBUIbHOW?

. Uro Takoe anodeMa npaBuIbHONW TUPAMHU/IBI?

. Chopmynupyiite TeopeMy O BHIYMCIEHUU OOKOBOM MOBEPXHOCTH MPaBUIbLHOM

IMupaMubl.

14.
15.
16.
17.
18.
19.
20.
21.

I1p

22.
23.
24.
25.
26.
27.
28.
29.
30.

[Iponomkure onpeaenenue: «Konyc —3to...».

[Iponomkute onpeaenenue: «llap —3to...».

PackpoiiTe reoMeTprUUeCKUil CMBICI OMPEIEIICHHOIO0 HHTErpasa.

[Iponomkure onpenenenue: «KpuBoauHeitHas Tpanenus — 3T0...».
[Tepeuncnute mpaBuia BEIYUCICHUS MHTETPAJIOB.

ChopmymnupyiiTe onpeaeeHne CTeICHHON (QyHKIIHH.

[TepeuncnuTe cBOMCTBAa KOPHS HATypaibHOM cTenieHu. [IpuBenuTe npumepsl.
UeMy paBeH KOpE€Hb HEUETHOM CTENEHHU M3 OTpUliaTeapHoro uncia? Ilpuseaure
uMep.

[Tepeuncnure CBONCTBA MOKa3aTEILHON (QyHKIIHH.

ChopMynupyiiTe MpaBUIIO PEIICHHS IPOCTEUINNX TTOKA3aTeIbHBIX HEPAaBCHCTBR.
Chopmymnupyiite onpeaeneHue Jorapupmuaeckon pyHKIUH.

UYemy paBeH siorapu¢m 4acTHOTO?

[Tepeuncnure criocoObl penieHus Jorapu(PMUISCKUX ypaBHEHUH.
ChopmynupyiiTe onpeaeneHne MHOKECTBA.

HazoBute oTnn4ynTeNnbHBIE YePTHI MTOJHOTO ¥ HETIOJIHOTO rpadoB.
ChopMynupyiiTe MpaBUIIO HAXOXKICHUS CIIOKCHHS BEPOSTHOCTEH.

Kak naiitu Mmeauany 4uciaoBoro psjaa?

7.4.2. IlpuMepHbIe 3K3aMeHAIlMOHHbIE 32]a4H HA

3k3aMeH/Iu(pepeHIHMPOBAHHBIN 3a4eT

1.

Haiigure nmpon3BoaHbie HyHKIINNI:
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Fx) = x? +X8
f(x) =x3+ Vx
f(x) = (5x — 6)(8 — x?)
f(X) =% (95— x)
f(X) =x9 + v2x
f (X) = 6cosx — sinx

X% —4x

F00 =5 o
f (x) =5x3 — 9 sinx

9
F(x) = 8x4 + Vx+

f(x) = (bx + 18x?)°
f(x) =x* ++/x

f(x) = +€

%Tw
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8. IOINOJIHUTEJIbHOE OBECIIEYEHUE JUCHUITJIUHBI
[Mpuioxkenue 1. Kparkuii KOHCHEKT JIEKIIMOHHBIX 3aHATHI

Jlexmumst Nel.

Tema. "MuosxectBa. Oniepariuu HaJ MHOKECTBAMU. "

MHOXXeCTBOM HAa3bIBACTCSI COBOKYITHOCTH HEKOTOPHIX OOBEKTOB, OOBECTUHEHHBIX B
OJIHO IIeJIoe MO KakoMmy — JnbOo mpusHaky. OOBEKThl, U3 KOTOPBIX COCTOUT MHOXECTBO,
Ha3bIBaIOTCA €ro 3neMeHTaMu. O003Ha4al0TCsl 3aryiaBHBIMUA OyKBaMU JJATUHCKOTO andaBuTa
A B, ..., XY, ..., a UX 2IeMeHTHI 0003HAYAIOTCS MaJIBIMU OyKBaMu a, b, ..., X, V.

J/IBa MHOkecTBa A uB Ha3bIBAIOTCS paBHBIMH, €CJIM OHU COCTOSIT U3 OJTHUX U TEX KeE
aneMeHToB (A =B).

Huarpammel Benna (o aHamorum ¢ Kpyramu OWjepa) — 3TO CXEMaTUYECKOe
n3o0paxkeHue AecTBuil ¢ MHOKecTBaMH. OMSTh ke MPEeAYPExXIat0, YTO sl paCCMOTPIO HE
BCE OIEpalUU:

1) INepeceueHre MHOXKECTB XapaxkTepusyercs JIOTUYECKOU cBs3kon U u
0003HayaeTcs 3Ha4KOM "
[lepeceuennem  MHOxecTB 4 u & maspiBaerca  MHoxkecTBo AME | kammprii

QJICMCHT KOTOPOro MNpHHAMJICKUT U MHOXCCTBY ﬂ, U MHOXXCCTBY B . pr6o TroBoOpH,
IepeCccuUCHUuC — 3TO 06111351 4aCTb MHOXXCCTB!

Tak, Hanpumep, 1715 MHOKECTB A={i j k) B={k, m}:

Am B={k}

Eciu y MHOXKECTB HET OJMHAKOBBIX 3JICMEHTOB, TO MX IEpECCUCHHUE MycTo. TaKoii
MPUMEpP HaM TOJBKO YTO BCTPETUIICS MPH PACCMOTPEHUH YUCIOBBIX MHOXKECTB:

QnI=

MHoOXecTBa pallMOHATIBHBIX W HUPPAIMOHAIBHBIX YHCEI MOXKHO CXEMaTHUYECKU
M300pa3uTh JABYMS HETIEPECEKAIOIUMUCS KPyTaMHu.

Omnepanus nepeceueHuss mpuMeHUMa U i 0OJIBIIEr0 KOJMYeCTBa MHOXKECTB, B
YaCTHOCTH B Bukurienuum ectb XOpOIIWW MpUMEp TMepecedeHHs] MHOXKECTB OyKB TpPEX
angaBUTOB.

2) OObeIMHEHNE MHOXKECTB ~ XapaKTepusyeTcst  Jiorudeckoil  cBsizkoit MJIU u

0003HAaYaeTcsd 3HAYKOM -~
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O6bennHerneM  MHOkecTB <4 u & HaspBaeTcs  MHoxecTBO AW B kaxpIid
3JIEMEHT KOTOPOTO IPHUHAIEKAT MHOkecTBY A wmim MHOKecTBY & !

A={13 5, 8={-101}.

3amnuiiemM 00beIMHEHHE MHOYKECTB

AvB={-10135} rpy00 TOBOpS, TYT HYXHO TNEPEYUCIUTH BCE DJIEMEHTBI
mHOkecTB A u &, npuuéM ONMHAKOBBIE DIEMEHTHI (6 OaHHOM caydde eOuHuyd Ha
nepecevenuu MHodcecma) CiaeayeT yKa3aTh OJIUH pas.

Ho MHOXecTBa, pasyMeeTcsi, MOTYT U HE MepeceKaThcs, Kak 3TO UMEET MECTO OBITh
C palMOHAIBHBIMU U UPPAIMOHAILHBIMH YHCIaMHU:

QuUI=R

B sTOM ciaydae MOXXKHO HM300pa3uTh JIBa HEMEPECEKAIOMIMXCS 3alITPUXOBAHHBIX
KpyTa.

Onepanust oObeAMHEHUS TpUMEHMMa M il OOJNBIIEro KOJWYECTBA MHOXKECTB,
HanpuMmep, eciu - (1.2} 8={0,7},c={-10,-3

AvBur={-10,-301,27}

, TO:

npn 53STOM 4YHCJIa BOBCC HC 00s3aTeIbHO
pacroiiaratb B MOPSIKE BO3PACTaHUS (3MO 51 COeNAN UCKAIOUUMENbHO U3 ICMEeMU4ecKUux
coobpadicenuti). He MyapCTBYsI JIyKaBo, pe3yJbTaT MOXKHO 3aMicaTh U TaK:
AuBuC={1207"7-10-3}
3) Pa3nocThi0 MHOXKECTB A u B Ha3bIBAIOT MHOXECTBO AVE ) Ka)I(,HBII?'I 3JIECMCHT
KOTOpPOr'o NpUHAIJICIKUT MHOKCCTBY A H HC MMPUHAIJIC)KUT MHOXKCCTBY B .

A\ B

Pasnocts ' & uprarores cnemyromum o6pazoM: «a 6e3 63». Y paccyxmaTh MOKHO

A={a b c.d}, B={1a 4, 5]

TOYHO TaK K€: PacCMOTPUM MHOXKECTBa . UroOwl 3amucath

Pa3HOCTb Al B, HYXKHO N3 MHOXCCTBa A ((BBI6pOCI/ITb)) BCC JJICMCHTLI, KOTOPLIC €CTh BO

MHOXeCTBE &
AvB={b, ]
ITpuMep ¢ YMCIOBLIMU MHOKECTBAMU:
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Z HN:{...,—B,—E,—L D} — 3JeCh W3 MHOKECTBA LEJIBIX YHCEI HUCKIIOYEHBI BCE

HaTypaibHble, 1a U cama 3amuch & N tak u gurTaeTca: «MHOXECTBO IENBIX YHCEN 6e3
MHOKECTBA HATYPATbLHBIX).

3epKalbHO: Pa3HOCTHIO MHOKeCTB & 1 4 HaspiBaroT MHOXkecTBO &4, kasprii
5J€MEHT KOTOPOT0 IIPUHAUIEKUT MHOKECTBY £ M He NPHHAIJIEKUT MHOXKECTBY A :

B\A

JIist TeX K€ MHOKECTB A={a.b,c,d} B={144d,5}

Bid= {1’ 5} — U3 MHO>KECTBa B «BBI6POHICHO)) TO, UTO €CTh BO MHOXXCCTBEC A .

A BoT 9Ta Pa3HOCTE OKa3bIBACTCA IIyCTa: N\Z =E‘$. N B camom J€JIE — €CJIn U3
MHOXXECTBA HAaTypaJIbHBIX YHUCCII UCKIIIOYHUTH LEJIbIC YHUCJIa, TO, CO6CTB€HHO, HHUYETO U HE

OCTaHeTCH :)

Kpome Toro, uHorma paccmMaTpuUBaIOT CUMMempuiecKyio pa3HOCTb Ans , KoTopas

00BbEeAMHSIET 00a «IOTyMECSIIAN:
AaF=AVBU YD) v CIIOBAMH, I3TO «BCE, KpOME IepeceUeHHUs
MHO>KECTBY.
4) JlekapTOBBIM (IpsAMBIM) npousseeHreM MuokecTB <1 u & HasbiBaercs

(e, &)

MHOkecTBO A% 5 Beex ynopsgodeHHbIX Tap B KOTOphIX oneMeHT €S4 2

snement & € &
3anuieM AeKapToBO IPOU3BEIEHUE MHOKECTB A={a.5 s} B={-1d}.
AxB={(d,-1,@.d,6,-D, 5,4, (/- (f.d)) _ nepeyncieHe map yIo0HO

OCYILICCTBJIATDL IO CICAYIOIICMY AJITOPHUTMY: «CHa4dalla K I-My QJICMCHTY MHOJKCCTBA A
IIOCJICAOBATCIIBHO IIPHUCOCIUHACM Ka)KI[Hﬁ 3JICMCHT MHOXECTBaA B , 3aT€éM KO 2-My
QJICMCHTY MHOKXCCTBaA A IMPHUCOCIUHACM Ka)KZ[BIﬁ 2JICMCHT MHOXXECTBA B , 3aTEM K 3-My
QJICMCHTY MHOKCCTBA A IMPpHUCOCANHACM KEDI(,Z[BIIZ 3JICMCHT MHOKCECTBA B ».

Ax B=4d.E1).(d.d), 5.1, 5. ). (f,- D). (f.d)§

3epKajibHO: JICKaPTOBBIM [IPOU3BEICHUEM MHOXKECTB B y A naspBaercs

.2 5 koropsx P€F4€4 B pamem

MHOkecTBO &% A Beex ymopsamoueHHBIX Hap
npuMepe:
x A={(- - -
BxA={(-14),(-15), 1 /),(d.4), @.5,@d, )} _ 3/leCh CXEMa 3aliCH aHAJOTHYHA:
CHayala K «MHHYC EIMHMIIE» IIOCIEI0BaTe]IbHO MNPHUCOEIUHSIEM BCE SIEMEHTHI
MHOYECTBA A, 3aTeM K «J19» — T€ K€ CaMble 2JIEMEHTHI:
{ ; c 1N (AN (A4 AL

BxA=1(=Ld),(=L,5), (=L /).(d.d).(d.5).(d, )y

Ho 5T0 umcTo and ymo6cTBa — U B TOM, M B JAPYTOM CIydae Hapbl MOKHO
TIEPEYMCIIUTh B KAKOM YTOJHO TIOPSIKE — 3/1€Ch BAKHO 3aMMCATh BCE BO3MOKHBIE T1aphI.
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A Temepb rBO3Ib MPOrpaMMel: aekapToBo mpousseaenne R <R — 510 ecth He uro
WHOe, KaK  MHOKecTBO  Touek ) mameil  pomHoii 1eKapTOBOH  CHCTEMBI

KoopauHAT AU

3amaHue A CaMOCTOSATEIBHOIO 3aKPEIUICHAS MaTepraa:
BBITIOHATE OTepaIiH Am B, Ao B, AVE, BVA, AxB, Bx4d

1)A:bjjkﬁzthL
A={22-1|neN} B={-101,2 3
A={22-1|ne N}

, €CIIH:

2)

MHoxecTBO yZ10OHO pacnucaTh NEPEUUCICHUEM €r0 JIEMEHTOB.

W nyHKTHK ¢ TPOMEKYTKaMU JI€UCTBUTENbHBIX YHCEI:

3)ﬂ:ﬁmﬁLB:PL+m}

HanomuHato, 4To KBajgpaTHas CKOOKAa O3HAYAET GKII0YEHUEe YNCIIA B IPOMEKYTOK, a
KpYyTJIas — €ro HegKloueHue, TO €CTh «MUHYC €IMHHUIE» TPHHAUIEKUT MHOKECTBY & | a
«TpoiiKka» He MpUHamIEKUT  MHOXkecTBy .  IlocrapaiiTech  pa3oOpaTbcsi,  uTO
IPEACTABIIAET COOOM JEKapTOBO IPOU3BEIEHUE JaHHBIX MHOXECTB. EciM BO3HHMKHYT
3aTpy/IHEHUS, BBITIOJTHUTE YEPTEX ;)

KpaTtkoe pemienue 3a1auu B KOHIE YPOKA.
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Peuensus
Ha padouyto nporpammy y4eOHOU AUCIUILTUHBI
Y] 02. MATEMATUKA
crermanbHOCTh 44.02.01 JlomkonsHoe 06pa3oBaHue

PaGouas mnporpamma yweOHoit mucnmmiunel Y]/ 02. MATEMATHUKA
paspaboTraHa Ha ocHoBe DeiepaIbHOTO roCcyAapCTBEHHOI0 00pa3oBaTeIbHOrO CTaHIapTa
(manee — OI'OC CIIO) no crenuanbHOCTH CPeAHEro MpodecCHOHATBHOTO 00pa30BaHus
44.02.01 J[lomxonbHoe oOpa3oBaHHEe, YTBEPXKICHHOTO MpHKa3oM MUHHCTEPCTBA
npocsemieHuss PO or 17 asrycta 2022 r. N 743 «O6 ytBepkaeHuu heaepaabHOro
rOCYJAapCTBEHHOrO0  00pa30BaTENbHOTO  CTaHAApTa CpeaHero MNpodecCHOHATLHOTO
oOpasoBanusi 1o  cmenmagpHocTH  44.02.01 JloimkonbHOE  0Opa3oBaHUE»,
3aperucTpupoBaHHoro B Muntocte PO 22 centsaOps 2022 r., perucrparyioHHbIH
N 70195.

Jucummmaa V][ 02. MATEMATHKA Bxomut B o0s3aTenbHBIE yueOHBIC
JUCHUIUIMHBI, U3y4acMble Ha YIUIyOJI€HHOM YPOBHE CpPEIHEro oOIINero oOpa3oBaHMUS.
PaGouas mporpamma yueOHoit mucturumuasl Y] 02. MATEMATUKA cocrour wus
CIIEYIOLIUX pa3/IeioB:

1. ITacnopt paboueit mporpaMmbl yueOHON AUCIUIUTHHEL.

2. CtpykTypa u copepkaHue yueOHOM JUCIUTUINHBI.

3. YcioBus pean3zamnuu MporpaMMel yaeOHOM AUCIUTLUIAHEL.

4. KOHTpOJIb U OLIEHKA Pe3yIbTaTOB OCBOCHHS YUCOHON TUCIIMITIMHEI.

B nacmopre mnporpammbl cHOpMyIHpOBaHBI LENIM M 3aJaYM  OCBOCHHUS
JUCLIMIIMHBI,  HAIpaBJI€HHbIE Ha  OBJAJEHHE  OOyYalomMMUCS  OOUIMMH U
1po¢heCcCUOHATBHBIMI KOMITETEHITUSIMH.

JlaHHO€e KOJIMYECTBO YacOB, BBIIEICHHOE HAa OCBOCHHME yUe€OHOU MUCIIMILTHHEL,
MO3BOJIUT:

— copMHpoOBaTh y OO0YUaAIOHIMXCS HEOOXOAMMBIC MPOGECCHOHATBHBIE U OOIIHe
KOMIIETEHIIUY;

— IIOJIyYUTh HEOOXOJUMBIE 3HAHHUS U YMEHHS, KOTOPHIE MOXHO IPUMEHSTH B
JaJIbHEHIIIEM Ha MPaKTHKE.

TemaTnueckuii maaH UMeET ONTUMAJIBHOE paclipe/ejCHUE YacoB MO pasjeiiaM U
TeMaM II0 O4YHOH (opme OOyueHHS, B COOTBETCTBUH ¢ yueOHBIM ILTaHOM. Kaxiblit
pasjies1 mporpaMMsl OTPAKaeT TEMATUKY M BOMPOCHI, MO3BOJIAIONINE, B MMOJIHOM 00BEME,
U3Yy4YUTh HEOOXOAUMBIN TeopeTndeckuil MaTepual. [IpoBelieHne MPaKTHYSCKUX 3aHATHIA,
NPEYyCMOTPEHHBIX pabodeil MporpaMMoOi, MO3BOJIIOT 3aKPENUTh TEOPETUUYCCKUE
3HAHU, IPUOOPETEHHBIE NIPYU U3YUEHUU JAHHOU JUCITUTUIMHBI.

N3ydyeHue naHHOW JUCHMILIUHBI CHOCOOCTBYET A(PQPEKTHBHONW W KayeCTBEHHOM
NOJArOTOBKE MOJOJBIX CIIEHUAIMCTOB B 00JIACTH JOMIKOJIBHOTO 0Opa3oBaHus. Pabouas
[porpamMma COAEPKUT JINTEPATypPy, HEOOXOAUMYIO [T N3YUEHUS TaHHOM TUCIIUTLTHNHEIL.

PaspaboranHass mnporpamMma yuyeOHOW AMCHUIUIMHBI  PEKOMEHIYETCS IS
UCIIOJIB30BaHKA B y4eOHOM IIpoIiecce MPH MOATOTOBKE 00yUatOIUXCs M0 CIEeIHaIbHOCTH
44.02.01 doukonbHOoe oOpa3oBaHUe.

Kanza. mexn. Hayk, JoueHT kadenapsl MpoeCCHOHATBHON MEIaroruKH, MCHXOJOTHH W
¢usnueckoil  KynbTypsl ¢uimana D®I'BOY BO «KybGaHckuit  rocyaapcTBEHHBIN

yHuBepcuteT» B I. CraBsHcke-Ha-KyOGanu ~
P.A. Jlaxun




PELHEH3UsI
Ha pabo4yro mporpaMmy 1o AUCLUTITHHE
V]1.02 MATEMATHUKA

Pabouas mporpamma mo mucummmue YJ1.02 MATEMATUKA s CTYJICHTOB
OI'BOY BO «Ky6I'Y» otaenenus CIIO ¢unuan B r. CnassHcke-Ha-Kybanu cocrabiena
B COOTBETCTBUM C TpeboBaHusMu PesiepanbHoro ['ocy1apcTBEHHOTO 06pa3oBaTeNbHON0
crannapra. Ilporpamma paccuuTaHa Ha MakcHMAIbHYIO —y4eGHYIO HAarpy3ky B
COOTBETCTBUM C TPeOOBaHMAMM Y4YeOHOrO IUTaHAa 10 cHenuaibHOCTH 44.02.01
«JlommkoabHOE 00pa3oBaHuEY.

Pabouast mporpamma mpearnonaraeT pacmpeieieHue TeM 1 U3yYEeHUE Marepuaia
no pasienam. Bcee pasnenst paGoueil mporpamMMbl HampaBieHsI Ha (bopmupoBanue
3HAHMH, YMEHHI, B NONHOH Mepe OTBEYAIOT TPeGOBAHMAM K PE3yJIbTATAM OCBOCHHS
y4eOHOH IMCIUIUTHHBI B cootBeTcTBHU ¢ ®I'OC CIIO.

Kaxnaelii pasgen mporpammbl  packpeiBaeT —paccMaTpUBaeMble BOIIPOCHI B
JIOTUMECKOH  MOCIEIOBATENBHOCTH, — OMPEACIsAEMONl  3aKOHOMEPHOCTSMH 00yueHus
CTY/ICHTOB.

JUist 3aKperuieHus TEOPEeTHYECKUX 3HaHMiA, (QOpPMHUPOBAHHUS YMEHUH U HaBBIKOB
CTYICHTOB  [IPEYyCMATPUBAIOTCA MPAKTHYCCKME 3aHATUAL. KOJMuecTBO INpakTHYecKHx
3aHATUI COOTBETCTBYET TPEOOBAHUAM YUEOHOTO ILTaHA.

KOHTpomb M oueHKa pesynbTaToB  OCBOEHMS  y4eGHOHW  AMCIHILTHHBL
OCYIIECTBIIAIOTCS B (hOpMeE 3a4eTa — HPOMEXKYTOUHAS ATTECTAIUs, YK3aMEeHa — UTOrOBAS
arrecranus. PaspaGoranHsle (OpPMBI M METOABI MO3BOJAIOT B  IIOJTHOM Mepe
OCYIICCTB/IATE  KOHTPOJIL M OHEHKY pe3yJbTartoB oOy4deHHs (OCBOEHHBIX YMEHHIl,
YCBOCHHBIX 3HAHUIA).

OBnazieHne 3HAHUAME, MPELYCMOTPEHHBIMH COCPKAHUEM JAHHOI yueOHo#
AUCIUIUINHBI, HEOThEMJIEMAsi YacTh JIMYHOCTHOM M MpodecCHOHANBHON MOATOTOBKH
COTPYTHUKOB  yUYPEXKJICHUH JOIIKOJBHOIO OOpa3’OBaHUS K BBIIOJHEHHIO CBOUX
(QYHKIMOHATBHBIX 0053aHHOCTEH, 3a10T 3(bEKTUBHOCTH UX JEATEIbHOCTH.

IIporpamMma BK/IIOYAaeT MepedyeHb YYeOHBIX H3/IAHMIA, WntepHer pecypcoB u
OCHOBHOI{ TUTEpaTyphl.

Jannas  paGowas nporpamma YJI.02 MATEMATHUKA  moxer GuTh
pekoMeHroBaHa 1 uzydeHus B PI'bOY BO «Ky6I'Y» ornenenus CIIO.

Hupexkrop MBOY COLII Ne 16 umenu I'epost Poccuu rBapanu maiiopa C. I'. Tapanua

r. CnaBsHcka-Ha-Ky6anu .
% ( T.B. I'opoanuyas

by
noonuce, nel/at/ll’h/y
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