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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIJUCHUTLIAHBI
Y1.02 MATEMATHKA

1.1. O01acTh NpUMEHEHUS MPOIPAMMBbI

O6meob6pa3zoBarenpHas aucuurinHa «YJ[.02 MaTtemaTukay siBisieTcs 0053aTeIbHOM
yacThio 00111€00pa30BaTENbHOrO IHUKJIA 00pa30BaTENIbHOM MPOTrpaMMbl B COOTBETCTBUU C
dI'OC CIIO mo crnenmanpHocTH 44.02.01 [JomkonpHOE 00pa3oBaHue Ha 0a3e OCHOBHOTO
obmiero o6OpaszoBanus. I[Iporpamma paspaborana Ha ocHoBaHuu TpeboBanuiit OIOC
cpeaHero oOiero oopa3oBaHusl.

1.2. MecTo y4eOHOH JUCUMILVIMHBI B CTPYKTYpe NPOrpamMMbl MOATOTOBKH
CIEeNNATHUCTOB CPeIHero 3BeHa:

JucuuruinHa BXOAWT B 00si3aTelbHbIE y4yeOHblEe AMCHMIUIMHBI, H3ydaeMble Ha
yriyOJI€HHOM YPOBHE.

1.3. Heaun u 3axa4u y4eOHOH AUCUMIUIMHBI — Tpe0OBaHHMs K pe3yJbTaTaM
OCBOCHMS JMCUMIIJIMHBI:

Conepxkanue mnporpaMMmbl  00IE00pa30BaTEILHON IUCHMIUIUHBL «MartemaTuka
HAIPABJICHO HA JOCTHIXKEHUE PE3YNIbTATOB €€ M3yYCHUS B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC COO c yuerom npodeccuonansroit HanpasieHHoct GI'OC CIIO.

OcBoeHne conepxkaHusg Y4eOHOM AUCHUIUIMHBI «MaTtemaTukay oOecreunBaeT
JOCTUKEHUE CTYACHTAMH CIEAYIOIIUX Pe3yIbTaTOB:

B pesynbrare u3ydeHus 00s3aTENbHOM 4YacTH Y4eOHOTO LHUKIA OOyJaroIIHiics
JOJIXKEH:

JTUYHOCTHBIX:

— OCO3HaHHE 00YYAIOIIMMHUCS POCCUICKOM rpakIaHCKON UACHTHYHOCTH,

— TOTOBHOCTbH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEEIICHUIO;

— HAJINYUE MOTUBALIMU K O0YUYEHUIO U JTIMYHOCTHOMY Pa3BUTHIO;

— IIeJICHAIIpaBICHHOE Pa3BUTHE BHYTPEHHEN MO3ULIMN JTUYHOCTH Ha OCHOBE JYXOBHO-
HPaBCTBEHHBIX ILEHHOCTENM HapoaoB Poccuiickoin @Denepaunu, HUCTOPUYECKUX U
HAIMOHAJILHO-KYJIBTYPHBIX TpaJulluid, (OPMUPOBAHHE CHUCTEMbl 3HAYMMBIX IIEHHOCTHO-
CMBICIIOBBIX ~ YCTaHOBOK, AaHTHKOPPYMNLHMOHHOTO  MHUPOBO33PEHMs, IPaBOCO3HAHUS,
HKOJIOTHYECKON KYIbTYPhI, CIOCOOHOCTH CTABUTH IEJIH U CTPOUTD KU3HECHHBIE TUIAHBI;

METanpeAMETHBIX:

— OCBOCHHBIE OOYYaIOIIMMHUCA MEXIPEAMETHbIE TOHATHS W YHUBEpCAJIbHBIE
y4eOHbIe IeHCTBUSA (PETYNIATUBHbBIE, TTO3HABATEIbHBIC, KOMMYHUKATHUBHBIC);

— CIIOCOOHOCTh WX HCIOJIb30BaHMSI B IO3HABATEIBHOM W COLMAIBHOW MpPaKTUKE,
TOTOBHOCTh K CaMOCTOSITEILHOMY IUJIAHUPOBAaHWUIO UM OCYIIECTBICHHUIO  YYCOHOM
JeSITEIIbHOCTH, OpraHU3allii Y4eOHOTO COTPYTHHUYECTBA C MEJarornuecKuMu paboTHHUKAMU
U CBEpPCTHHKAMH, K YYacCTHI0O B TIOCTPOCHHHM WHAMBUAYAJIbHOW 00pa3oBaTEIbHOU
TPAaeKTOPHH;

— OBJIQJICHUE HaBBIKAMH Y4Y€OHO-HCCIEOBATEILCKONW, MPOCKTHONM M COIMaIbHOMN
NEATEIIbHOCTH;

MPEIMETHBIX:

1) BmameHwe MeTOAAMHU JOKA3aTeNIbCTB, AITOPUTMaMU pELICHUS 3aJa4; yMEHUE
bopMynHpOBaTh OMNPENEICHHS, AKCUOMBI M TEOPEMBI, TMPUMEHATH WX, MPOBOIUTH
JOKa3aTelIbHbIE PACCYXACHUS B XO/I€ PEUICHUS 3aa4;



2) yMeHHE OIEepupOBaTH IOHATUSAMHU: CTENEHb YUCIA, JOrapupM 4YHCIa; YMEHHUE
BBIIIOJIHATh BBIUMCIIEHUE 3HAUYEHUH M IpeoOpa3oBaHUsl BBIPAKEHUN CO CTENEHAMH U
norapupmMamu, npeodpa3oBaHusi APpoOHO-PALIMOHAIBHBIX BBIPAKEHUM;

3) yMmeHue oOmnepupoBaTh MOHATUSAMHU:  palOHAIbHbBIE, HPPALUOHAIBHBIE,
MOKA3aTeIbHbIE, CTEIECHHbIE, JIOTapU(PMUUYECKUE, TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

4) yMeHue omnepupoBaTb MNOHATUSAMHU: (PYHKLHUS, HENpepblBHAsS  (YHKIMS,
MIPOM3BO/IHASA, IEPBOOOPA3HAs, ONPEACIECHHBIN UHTETpal; YMEHUE HAXOAUTh MPOU3BOAHbBIE
AJIEMEHTAPHBIX (QYHKLHH, UCIIOJIb3Ys CIIPABOYHBIE MaTEpPHaJIbl; UCCIEI0BATh B IPOCTEUIINX
ciydasix (YHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HanOOJbIINE W HAUMEHBIINE 3HAUYCHUS
(GYHKIMHA; CTPOUTH TPaQUKH MHOTOWIEHOB C MCIOJIb30BAHNEM allllapaTa MaTeMaTHYeCKOro
aHaJIM3a; MPUMEHATh IPOU3BOJHYIO NIPU PELICHUH 33/1a4 Ha JBUKEHUE; PELIaTh MPAKTUKO-
OpUEHTUPOBAaHHbIE 3aJaul Ha HauOONbIIME U HAUMEHbBIINE 3HAYEHHS, Ha HAXOXKJICHUE
IyTH, CKOPOCTU U YCKOPEHUS;

5) yMeHHe OIepupoBaTh MOHATHAMU: paloHajdbHas (YHKUHUA, IOKa3aTelbHas
GbyHKIMsA, cTeneHHas (QYHKOUS, Jorapupmuueckas (QYHKIMS, TPUTOHOMETPUUYECKUE
dbyHknuM, oOpaTHble (YHKIMHA, YMEHHE CTPOUTh TpadUKd H3YYCHHBIX (DYHKIIHH,
UCIOJIb30BaTh IpaUKU MpU U3YYEHUH MPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 33a/1a4 U3
ApYyruX ydeOHBIX NpPEeIMETOB M 3a7ady W3 peajbHOW MKU3HU; BbIpaXarb (opmynamu
3aBUCUMOCTU MEXAY BETUYUHAMU;

6) yMeHHe peliaTh TEKCTOBBIC 3a/laud Pa3HBIX THIOB (B TOM YHCJE Ha MPOLEHTHI,
IO W YacTH, Ha JABW)XKEHHE, padoTy, CTOUMOCTh TOBapOB M YCIyr, HAJOTH, 3aJadyd M3
o0jacTu ympaBi€HUs JUYHBIMU U CEMEWHBIMU (PUHAHCAMM); COCTABJIATh BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO 3a/layM, HUCCIIEIOBATH IOJYyYEHHOE
pellieHre U OLIEHUBATh MPaBON0I00HOCTb PE3yIbTaTOB;

7) yMeHHME ONepupoBaTh NOHATHAMH: CpeaHee apudmeTHdeckoe, MeauaHa,
HauOoJbIIee W HAMMEHbIIEEe 3HAYEHUS, pa3Max, JUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
YUCIOBOrO  Habopa;  yMEHHE  U3BJEKaTb,  WHTEPIPETHPOBATH  HH(OpMaLHIO,
MpeACTaBIEeHHYI0 B TalnMIlax, Ha Juarpammax, rpadukax, OTpa)karollyl0 CBONCTBa
peaIbHBIX TPOLECCOB W SABJICHUMN; MPEACTABIATh MHPOPMALMIO C MOMOIIBI0 TabIul U
avarpamMM; MCCIE€JOBaTh CTATUCTUYECKUE JIaHHbIE, B TOM 4YHCIE C NPHUMEHEHHEM
rpau4ecKUX METOAOB U DJICKTPOHHBIX CPEJ/ICTB;

8) yMeHHe OINepupoBaTh MOHATHUSMU: CIYYaHBIM OMBIT W CIIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIYy4ailHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOATHOCTH C HCMOJIb30BaHUEM
rpadu4ecKUX METOJOB; MPUMEHATh (OPMYJIBI CIIOKEHUS U YMHOXKEHHSI BEpOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OpPMyYJbl MPU PELIEHUH 337a4; OLEHUBATH BEPOSITHOCTU
peaIbHBIX COOBITUH; 3HAKOMCTBO CO CIy4yallHbIMM BEJIMYMHAMU;, YMEHUE MPHUBOJIUTH
MPUMEpHI POSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

9) ymeHnue omnepupoBaTh MOHATUSAMU: TOYKA, MPAMasi, IJIOCKOCTb, IPOCTPAHCTBO,
JBYTPaHHBIA Yroj, CKpeIlMBAIOIIMECS MpsSMble, NapajieIbHOCTh U MEPHEeHAUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTEH, YTroJl MEXAY NPSIMBIMU, YTOJl MEXAY NPSIMON U MIIOCKOCTBIO, YIoJl
MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH,
paccTossHUE MEXKIY IJIOCKOCTSIMH; YMEHHUE HMCIOIb30BaTh MPHU PEUICHUH 3a]a4 MU3yYeHHBIC
(bakTbl U TeopeMbl IUIAHUMETPUHU; YMEHHE OLEHUBATH pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
MUDA;

10) ymeHnue omnepupoBaTh HMOHATHSIMH: MHOTOIPDAHHUK, CEUYEHHWE MHOIOIDAHHMKA,
Ky0, mapajijiesienune]i, npu3Ma, nupamuaa, Gurypa U MOBEPXHOCTh BpaUICHUS, LUIUHAD,
KOHyC, Imap, cdepa, cedeHus (Urypsl BpalleHUs, IUIOCKOCThb, Kacawolasics cdepsl,



LWIMHIPA, KOHYCa, IUIOIIAAb IIOBEPXHOCTU IHUpaMHbl, NPU3MbI, KOHYCA, LMJIMHIPA,
wiomanas ceprl, 00beM KyOa, IPSIMOYTOJIBHOTO Mapajuielenuresa, TUPaMubl, TTPU3MBL,
LWIMHAPA, KOHYCA, Iapa; YMEHHE U300pakaTb MHOIOI'PAaHHUKHU U TIOBEPXHOCTH BpAIlCHUS,
UX CEYEHHs OT PYKH, C IIOMOULIbI0 YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX CPEICTB;
YMEHHUE DPACIIO3HABATh CUMMETPHIO B MPOCTPAHCTBE; YMEHHME PACIIO3HABATH MPABUJIBHBIE
MHOTOT'pPaHHUKH;

11) ymenue omnepupoBaTh MNOHATHAMU: IBM)KEHHE B IPOCTPAHCTBE, MOIOOHBIE
¢Gurypsl B MpOCTPAHCTBE; HUCIIOJIb30BaTh OTHOIICHHE IJIOIIAAEH MOBEpXHOCTENH U 00BEMOB
MOI00HBIX (PUTYp MPHU PELICHUH 3aa4;

12) yMeHue BBIYUCIATh T€OMETPUUECKHE BEIIMYMHBI (AJIMHA, YIOJl, IUIOIAab, 00bEM,
IUIOIIA/Ib IIOBEPXHOCTH ), UCIIOJIB3YS U3yUeHHBbIE (POPMYJIIbI U METOBI;

13) ymeHue omnepupoBaTh NOHATHSAMH: TNPSAMOYTOJIbHAs CHUCTEMa KOOpJUHAT,
KOOpJMHAThI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE MPOU3BEIECHUE, YTOI MEXKIY
BEKTOpaMH, CymMMa BEKTOPOB, IIPOM3BENCHHE BEKTOPA Ha YHMCJIO; HAXOAUTH C IOMOUIBIO
M3YYEHHBIX (POPMYII KOOPAUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKAY ABYMs TOUKAMU;

14) ymeHue BbIOMpATh MOAXOISAIIUN H3YUYCHHBIM METOA JIs PEIICHHs 3aJauu,
pacro3HaBaTh MaTeMaTHdeckue (akThl W MaTeMaTUYeCKHEe MOJEIM B MPHUPOJIHBIX H
OOIIECTBEHHBIX SIBICHUSX, B MCKYCCTBE; YMEHHE NPUBOAUTH NMPUMEPhl MaTeMaTHYECKHX
OTKPBITHUA POCCUMCKON M MUPOBOM MaTeMaTU4ECKON HAyKHU.

15) ymenue onepupoBaTh MOHATUSAMU: ONPEEICHNUE, aKCUOMa, TEOpEMa, CIEACTBHE,
CBOWCTBO, MpPHU3HAK, JIOKA3aTEeJIIbCTBO, PaBHOCWJIbHBIE  (DOPMYIHMPOBKH;,  yMEHUE
dbopMynupoBaTh 00paTHOE U MPOTHUBOIIOJIIOKHOE YTBEP)KIEHUE, MPHUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI,  MCIOJB30BaTh  METOJ  MAaTEeMaTH4YEeCKOM  HWHIYKIUH; MPOBOJIUTH
J0Ka3aTeNbHbIE PACCYKICHUS IIPU PELICHUH 3a]a4, OLEHUBATh JIOTHYECKYIO MTPaBUIBHOCTD
pacCyXIECHUM;

16) ymenue onepupoBaTh MOHATUSIMU: MHOKECTBO, IMOAMHOKECTBO, ONEPALMUA HaJ
MHOKE€CTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapaT sl ONKUCaHus
peasbHBIX MPOLECCOB U SBJICHUM, U TIPU PEIICHUH 3a]1a4, B TOM YUCJIE U3 APYTUX Y4eOHBIX
MIPEIMETOB;

17) ymeHue onepupoBaTh NOHITUAMU: rpad, CBSI3HBIN rpad, 1epeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U ONMHUCHIBATh I'padbl pa3IUUYHBIMU CIIOCO0aMH; UCIIONb30BATh
rpadbl Ipu pelIeHny 3a/1ay;

18) ymenue cBoOOHO OMEpUPOBATh MOHATHUSMU: COUYETaHHE, NEPECTAHOBKA, YHCIIO
COUYETaHM, YUCIIO MepecTaHOBOK; OMHOM HpI0TOHA; yMeHue MpUMEHsATh KOMOMHATOPHbIE
(bakThl U pacCyKACHUS Ul PELICHHS 3a/1a4;

19) ymenue onepupoBaTh MOHATUAMM: HATypaJbHOE YHCIIO, LIEJI0€ YHCIO, OCTATOK
M0 MOJYJIO, PallOHAJbHOE YHUCIO, UPPALUMOHAIBHOE YHUCIO, MHOXECTBA HATypallbHbIX,
LENbIX, PalUOHAIbHBIX, JEHCTBUTEIBHBIX 4YHCENI; YMEHHUE HCIIOJIb30BaTh NpPU3HAKU
JeTUMOCTH, HauMEHBbIIMKA OOIIMH JenuTeNlb U HauMeHbllee oOliee KpaTHOE, alrOpUTM
EBknuaa npu pemieHuM 3a7ad; 3HAKOMCTBO C PA3JIMYHBIMHM IMO3ULIMOHHBIMH CHCTEMaMU
CUMCIICHUS;

20) ymeHune CBOOOIHO OMEPHPOBATH MOHSATUSMU: CTEIEHb C IIEJBIM TOKa3aTeseM,
KOpeHb HaTypaJbHOW CTENEHHU, CTENEeHb C palUMOHAIBbHBIM I[OKa3aTeleM, CTeNeHb ¢
JCHCTBUTENbHBIM (BEILIECTBEHHBIM) TOKa3aTeseM, Jorapudm dYucia, CHUHYC, KOCHHYC U
TaHI'€HC NPOU3BOJIBHOTO YUCIIA;

21) ymeHue onepupoBaTh MOHATUSMU: TOKAECCTBO, TOXKIECTBEHHOE IIpeoOpa3zoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPABHEHHUI U HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHHUI,
HEPABEHCTB M CHUCTEM, pPAallMOHAIbHBIC, HpPpALMOHANIbHBIC, IMOKa3aTelbHbIe, CTENEHHBIE,



norapu(pMUIECKHe, TPUTOHOMETPHUUECKHUE YpPaBHEHHS, HEPAaBEHCTBA M CHUCTEMBI; YMEHHE
pelaTh ypaBHEHMs, HEPABEHCTBA U CUCTEMBI C MOMOILIBIO PA3IUYHBIX PUEMOB; PEIIaTh
ypaBHEHUsI, HEPABEHCTBA M CUCTEMBI C IapaMeTPOM; NPUMEHSTh YpaBHEHUs, HEPABEHCTBA,
UX CHCTEMBI JJIs pelIeHUs] MaTeMaTHUeCKUX 3aa4d M 3aJ1a4 U3 pa3iIMuHbIX 00jacTell HayKu
Y peaJbHOU KU3HH;

22) ymeHue CBOOOJHO OMEpPUPOBaTh NOHATUAMH: Tpaduk GyHKIUU, oOpaTHas
GyHKIMS, KOMIO3UIMS QYHKIMH, TUHEHHas QyHKUIMS, KBagpaTUyHas (QyHKIM, CTEIIEHHAs
GyHKIMS C  [eIbIM  TOKa3aTesleM, TpPUTOHOMeTpuueckue GyHKIUH, OOpaTHBIC
TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTelbHas U Jorapupmuyeckas (QyHKIUU; YMEHHUE
CTpOUTh rpaduku GYHKIMH, BBITIOIHATH MpeoOpa3zoBanus rpaduKoB HYHKITHI;

YMEHHE UCIOIb30BaTh Irpa@UKu GYHKIMN U1 U3YYEeHHUs [TPOLECCOB U 3aBUCUMOCTEN
IpU pEelICHUH 3aJa4 U3 JAPYTHX y4eOHBIX MPEAMETOB U M3 PEATbHOM >KU3HU; BBIPAKATh
(dopMynamMu 3aBUCUMOCTH MEKy BEIMUMHAMU;

YMEHHE CBOOOIHO ONEpUPOBATH MOHATUSAMU: YETHOCTb (YHKIMH, NMEPHUOAUYHOCTDH
(GyHKIMU, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTH (YHKIUH, 3KCTpeMyM (QYHKIUH,
HauOoJblIee UM HaWMEHbllee 3HAUeHHs (YHKIMHM Ha MPOMEKYTKE; YMEHHE MPOBOJUTH
ucclieZloBaHue (PYHKINU;

YMEHHE HCIIONb30BaTh CBOWCTBA M Trpaduku (YHKIMHA A pelIeHHUs ypaBHEHMH,
HEPAaBEHCTB U 3aJ]ay ¢ apamMeTpaMu; U300pakaTb Ha KOOPJIMHATHOM IMIIOCKOCTH MHOXKECTBA
pELICHNI YpaBHEHHI, HEPABEHCTB U UX CUCTEM;

23) ymeHue CcBOOOJHO  ONEPUPOBATh HOHATUSAMHU:  IOCIEAOBATEIBHOCTbD,
apudmeTnueckas Mporpeccusi, reoMeTpuyecKkas Iporpeccus, OECKOHEUHO YObIBaromas
reoMeTpuyuecKasl Mporpeccusi; yMEHHe 3aJaBaTh MOCJIEI0BATEIBHOCTH, B TOM 4YHUCIE C
MOMOIIIBIO PEKYPPEHTHBIX (HOPMYIT;

24) yMeHue OmnepupoBaTh MOHITUAMU: HENPEPHIBHOCTh (DYHKIUHU, ACHUMIITOTHI
rpadpuka ¢GyHKUMM, TepBas M BTOpas MNpou3BOAHAs (YHKUHUHU, TEOMETPUUYECKUH U
(Gu3MUeCcKUil CMBICI MPOU3BOJHOW, IMEpBOOOpa3Has, ONpEAENICHHbI HHTErpajl; yMeHUue
HaXOJWUTh ACHMITOTHI Tpaduka (QYHKIMH; YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEACHMSI, YACTHOTO U KOMIO3UIMU (YHKUMH, HAXOAUTHh YpaBHEHHE KacaTelbHOU K
rpaduxy QyHkumu;

YMEHHE UCIIOIb30BaTh MPOU3BOIHYIO JJIS UCCIIEAOBAaHUS (QYHKIHMH, TSI HAXOXKACHUS
HAaWIy4llIer0 pEIIEHUs B MPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-IKOHOMHUYECKHX M
bu3nueckux 3ajauvax, Ui ONPEIENIeHUs CKOPOCTH U YCKOpPEHUS; HaXOAWTh IUIOUIaAU U
o0beMbl (GUTYp € TIOMOLIbIO MHTErpajia; MPUBOAUTH MPUMEPHl MaTEMaTUYECKOTO
MOJICIIUPOBAHHUS C TIOMOIIBIO AP PEepeHINATBHBIX YPaBHEHUIA;

25) yMeHue OINepUpOBaTh MOHATHSAMHU: KOMIUIEKCHOE YMCIO, CONpPSKEHHbIE
KOMIUIEKCHBIE 4YHUCJIa, MOAYJIb W apryMeHT KOMIUIEKCHOIO 4Hcia, ¢opMa 3alucu
KOMIUIEKCHBIX 4Hcell (reoMeTpuyecKasi, TPUrOHOMETpHUEecKass M anredpanyeckas); yMeTb
MPOU3BOANTH apu(pMeTndecKkre IeHCTBHSI ¢ KOMIUIEKCHBIMH YUCIIaMU; IPUBOAUTD IPUMEPHI
MCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET;

26) ymeHue CcBOOOJHO OINEPUPOBATH MOHATHAMHU: cpefHee apupMeTHdYecKoe,
MeaMaHa, HauOousiblliee M HaMMEHbIIee 3HAYEHHWs, pa3Mmax, JUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHWE JJisi OMMCAHMSI YHUCIIOBBIX JAHHBIX; YMEHHE HCCIEAOBATh CTATUCTUYECKUE
JaHHbIe, B TOM YHCJIE C MPUMEHEHHEM TpaUyecKuX METOJOB M JJIEKTPOHHBIX CPEJICTB;
rpadu4ecKH HCCIeI0BaTh COBMECTHBIE HAOMIOCHHS C IOMOUIBIO JHArpaMM PacCEUBaHUs U
JIMHEWHOU PETPECCUH;

27) yMeHHE HaxOJUTh BEPOSITHOCTU COOBITHI C HCIOJNb30BaHUEM TpadUuyecKux
METOJIOB; TMPUMEHATh JUIsl peuieHus 3anad  (GOopMysbl CJIOXKEHUS U YMHOXKEHHUS



BEpOSITHOCTEH, (OPMYJy IOIHOW BEPOATHOCTH, (QopMmyily bepHyinu, KoMOMHATOpHBIE
¢bakTel 1 (HOpMYIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpUPOBATH
NOHATUAMM: Cly4yaliHas BEJIWYMHA, PpACIpPENEICHUE BEPOATHOCTEH, MaTeMaTH4ECKOe
OKUJIaHUE, TUCIEepPCUs M CTaHJIApPTHOE OTKJIOHEHHWE CIIydallHOW BeIMYUHBI, (DYHKLIUU
pacnpeneneHdss M IUIOTHOCTM  PaBHOMEPHOIO, IIOKa3aTelIbHOTO M HOPMAJIBHOIO
pacnpeeNeHHii; yMEHUE UCII0JIb30BaTh CBOMCTBA U3YUEHHBIX pPACIpEeNeICHUN IS peIICHUs
3aJa4; 3HAKOMCTBO C IMOHSTHUAMHU: 3aKOH OOJIBIIMX YHUCEN, METOJbl BbIOOPOYHBIX
UCCIIEIOBAaHUM; YMEHUE MPHUBOJAUTH IMPUMEPHI IMPOSIBICHMUS 3aKOHAa OOJIBIIMX YHCET B
MPUPOAHBIX U OOILECTBEHHBIX SBJICHUSX;

28) yMmeHue CBOOOJHO ONEpPUPOBATH MOHATHUAMHU: TOYKA, MpsAMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMHA YroJ, ABYI'PAHHBIM YroJl, TPEXI'PAHHBIA YyTOJI,
NEpECEKAIOIIUECs, NapajUIeNIbHbIE W CKPELIMBAIOIIMECS MpsSMble, NapajUIeIbHOCTh U
NEPHEHAUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIroJl MEXAY NMPSMBIMH, YTOJl MEKIY NPIMON
U IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH; YMEHHE MCIOJb30BaTh IPU PELICHUHU 3a1ad
M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB B
OKpYXXarolieM MHUpE; YMEHHE OIEepUpoBaTh TMOHATUSIMH: MHOTOIPAHHUK, CEUEHHUE
MHOTOTPAaHHUKA, MPaBWIbHBII MHOTOTPaHHUK, IPU3Ma, TUpaMua, GUrypa u moBepxXHOCTb
BpallleHus, UWIMHApP, KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs] KOHyca U
UWINHJpA, MapajljieibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, MJIOCKOCTh, Kacarouascs
chepbl, LUIUHApPA, KOHyCa; YMEHHE CTPOUTh CEUYEHHWE MHOTIOIPaHHMKA, H300pa)kaTh
MHOTOTPaHHUKH, (UTYPHI U IOBEPXHOCTHU BpAILEHUS], X CEUEHUs], B TOM YHCJIE C IIOMOIIBIO
ANIEKTPOHHBIX  CPEJICTB; YMEHUE MPUMEHATh CBOICTBA TE€OMETpPUYECKHX  (uryp,
CaMOCTOSITENBHO (POPMYIUPOBATH ONPEAEIICHUS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bI O
CBOWMCTBAaX M MpPHU3HAKAX TIeOMETpUYEecKHX (uUryp, oOOCHOBBIBaTb WM ONPOBEPraTh HX;
YMEHUE MPOBOJAUTH KiacCHU(PUKAIMIO (GUTYp IO PazIUYHbIM IPU3HAKaM, BBINOIHATD
HEO0OXO0IMMBbIE TONIOJTHUTEIbHBIE TOCTPOECHHS;

29) ymeHue cBOOOJHO ONEPUPOBATH MOHIATHIMU: IIOWAAL (GUTYpBI, 00BEM (DUTYpHI,
BEJIMYMHA YIJA, PAacCTOSHUE OT TOYKH 1O IUIOCKOCTH, PACCTOSHHUE MEXAY NPSIMBIMH,
paccTossHUE MEXAY IUIOCKOCTSIMH, IUIO@Ab chephl, IIIOMAb MOBEPXHOCTU MUPAMMUIBI,
MPU3MBbI, KOHYCa, UJIMHIPA, 00beM Ky0a, MPsMOYTOJbHOTO Mapajieienunena, MupaMubl,
OpU3MBbI, LHWIMHIPA, KOHYCa, Iapa; YMEHHE HaXOAMTh OTHOIIEHHE OOBEMOB IMOJOOHBIX
uryp;

30) ymeHue CBOOOAHO ONEPUPOBATh MOHATUAMU: [BUKEHUE, MapauIeIbHbIN
MEepPeHoC, CHUMMETPUSl Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, INpeoOpa3oBaHue
noo6wus, mogo0HbIe (PUTYpPHI; YMEHHE PAaclo3HABATh PaBHBIC U MOAOOHBIE (PUTYpHI, B TOM
quciie B MPHUPOAE, HCKYCCTBE, apXUTEKType; YMEHHE HCIOJb30BaTh TIE€OMETPUYECKUE
OTHOIIECHUSI, HAXOJIUTh T€OMETPUYECKUE BEJIMYMHBI (JUIMHA, YTOJ, IJIOLAAb, 00bEM) MPHU
pelIeHNH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U U3 pealIbHOM KU3HU;

31) ymMmeHue CBOOOJHO ONEPUPOBATH TMOHATUSMHU: TPSMOYTOJIbHAS CHCTEMa
KOOpJMHAT, BEKTOp, KOOPAMHATBHI TOYKHU, KOOPJIMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpa Ha YHCIO, pa3ioXKeHUEe BeKTopa Mo 0a3ucy, CKajJspHOe
IIPOU3BEACHNE, BEKTOPHOE MPOU3BECHHUE, YIOJ MEX/Yy BEKTOpPAMU; YMEHUE HCIOJIb30BaTh
BEKTOPHBIA U KOOPAMHATHBIN METOA JUIsl PEIICHUs] TEOMETPUUECKUX 3aJlad U 3aJa4 JIpYrux
y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSAMHU: MaTpuua 2x2 u 3x3, ompeleiauTelb
MaTpHILIbl, TEOMETPUUECKUIA CMBICIT OIIPEETUTENS;

32) ymeHue MOJeIMpoBaTh PeaIbHbIE CUTYyalluu Ha SI3bIKE MAaTEMAaTHKH; COCTaBIIATh
BBIPA)KEHUS, YPAaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI MO YCIOBUIO 3aJauyM, HUCCIEI0BATh
MOCTPOCHHbIE MOJIETIM C HCIOJb30BaHMEM amnmapara aiareOpbl, HHTEPIPETHPOBATH



IIOJIyYEHHBIN pe3yJIbTaT; CTPOUTh MAaTEMATUYECKUE MOJEIN C IMOMOLIBI0 T€OMETPUUYECKHUX
IIOHATUMA W BEJIWYMH, PEIIAaTh CBSA3aHHBIE C HUMH IPAKTUYECKHE 3aJa4yd; COCTABIATH
BEPOSITHOCTHYIO MOJENIb M HWHTEPIPETUPOBATh IIONYYEHHBIM pe3yibTaT, pellaTh
IIPUKJIAJHBIE 33Ja4d CPEICTBAMHM MAaTE€MaTUYECKOTO aHAIN3da, B TOM YHCJIE COLUAIBHO-
SKOHOMMUYECKOTO U (PU3HUECKOr0 XapaKTepa;

33) ymeHue BBIOMpaTh MNOAXOMASIIMK METOJ JUIsl PEIICHUs 3aJaud; MOHUMaHUe
3HaYMMOCTH MAaTEMaTHKU B U3yUYE€HUH MPUPOIAHBIX U OOLIECTBEHHBIX IPOLIECCOB U SBJICHUN;
YMEHHE Pacno3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHME IPUBOJINUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHM POCCUUCKON U MUPOBOM MAaTEMaTHYECKON HAYKHU.

MaxkcumanbsHasi yueOHast Harpy3ka ooydvaromierocst 340 yacoB, B TOM YHCIIE:
oOsi3aTenpHas ayJuTOpHAas yueOHasi Harpy3ka oOydaromierocs 316 yacos;
caMmocTosiTeNbHas pabota ooyuatomierocs: 0 4acos;

KOHCYJbTaluu 12 4acos;
9K3aMeHbI 12 4acoB.

1.4. IlepeyeHb IMJIAHMPYEMBIX Pe3yJbTATOB OOy4YeHHMsI 1O JUCHHUIJIMHE
(mepeyeHnb popMUPYeMbIX KOMIIETEHIIHA)

VYyamuiics noikeH 001a1aTh 00IMMHI U POGECCUOHATEHBIMU KOMIIETCHIIUSIMHU:

OK 01. BeiObupate crnocoObl pemeHus 3agad npodeccHoHaNbHOW AESITENIbHOCTH
MPUMEHUTENBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcrnonb30BaTh COBPEMEHHBIE CPECTBA MOUCKA, aHAIN3a U MHTEPIPETALUU
uHdpopmanu, W  UHPOPMAIMOHHBIE  TEXHOJOTMHM  JUISI  BBIMNOJHEHHsS  3aj7ad
npodeccuoHanbHON AESTEIBHOCTH.

OK 03. IlnanupoBaTb M pealu30BBIBaTb COOCTBEHHOE MPOPECCUOHATBHOE MU
JUYHOCTHOE Pa3BUTHE, MPEANPUHUMATENBCKYIO AESITEIILHOCTh B IpodeccuoHanbHOM cdepe,
MCII0JIb30BaTh 3HAHUS MO (PMHAHCOBOM rPaMOTHOCTH B Pa3IMYHBIX )KM3HEHHBIX CUTYaLIUSX.

OK 04. D¢ dexTrBHO B3aUMOJIeHCTBOBATh U pabOTATh B KOJUIEKTUBE U KOMaHJIE.

OK 05. OcymectBidarh yCTHYHO M IHCBMEHHYIO KOMMYHMKAIUIO Ha
rocynapcTBeHHOM si3bike Poccuiickoit denmepaniuu ¢ y4eTOM 0COOCHHOCTEH COIMaIbHOTO U
KyJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBAsATh IpakIaHCKO-NATPUOTUYECKYIO MO3ULHI0, JIEMOHCTPHUPOBATH
OCO3HAHHOE IOBEICHUE HAa OCHOBE TPAIUIIMOHHBIX OOIIEYETOBEUECKUX IIEHHOCTEH, B TOM
YHClie C YY4E€TOM TapMOHHM3alMM MEXHAIMOHAJIBHBIX M MEXPETUTHO3HBIX OTHOUICHHH,
MPUMEHSTh CTAHIAPThl AaHTUKOPPYIIIMOHHOTO TTOBE/ICHHUS.

OK 07. CopelicTBOBaTh COXpPaHEHHIO OKPYKalOILIEH CpPENbl, PeCcypcocOepeKeHHI0,
NPUMEHATh 3HAHUS 00 HM3MEHEHMM KIuMMaTa, MPHUHLHUIB OEpexIIMBOro IPOU3BOJCTBA,
3¢ (HEeKTUBHO NEHCTBOBAThH B UPE3BbIYAIHBIX CUTYALIUSX.

[IK 4.3. Co3gaBath HMH(POPMAIMOHHYIO CpEIy JOIIKOIBHON 00pa3oBaTelbHOU
TPYIIIBI C HENbI0 Pa3BUTHUS Y A€TEH OCHOB MH(POPMALIMOHHOMN KYJIbTYPHI.
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O0mmue KoMIeTeHINH

IInannpyemsl

e pe3yJabTaThbl 00y4eHuUst

Oomue

JucuuniuHapHbie

OK 01 Bribupats
CrIOCOOBI pereHus
Bamad
MpoeCCHOHATBHOMN
InesaTeIbHOCTH
PUMCHUTEIBHO

K pa3JITYHBIM
KOHTEKCTaM

TOTOBHOCTb K TpPYyZAy, OCO3HAHUE
[IECHHOCTH MaCTEPCTBa, TPYI0II00HE;
- TOTOBHOCTb K aKTHBHOH JesSTeNbHOCTH

TEXHOJIOTUYECKOMN u COLIMANIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTH|
MHULIAAPOBATD, TUTAaHUPOBATH u
CAMOCTOSITEIFHO ~ BBITIONHATH  TaKYIQ
e TeIIBHOCTD;

- HWHTEpeC K pa3Iu4yHBIM  cdepam

npodeccroHaNBHOI IeaTebHOCTH,
OBJlaieHHEe YHUBEPCAIBLHBIMU y4eOHBIMH
[O3HABATEJILHBIMH JICHCTBUSMU:

) 6a30BbIE JOTUUECKHE ICHCTBUS:

- CaMOCTOSITETIbHO (P OPMYJIMPOBAaTh U

AKTYyaJN3HUpPOBAThH npobemy,
[paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIMBAThH CYIIECTBEHHBIH

[PU3HAK WIIK OCHOBAHHMS JUUIS CPaBHEHUS,
Kiaccu(pUKAII U 0000ICHIS,

OIIpEACIATh nejiaun

BamaBaTh IapaMeTphl

JIeSATEIIBHOCTH,
U KpUTEPHUH UX

ITOCTUKCHUS,
- BBISIBIISITh  3aKOHOMEPHOCTH u
[IPOTUBOpEYUS] B  paccMaTpuBaeMbIX
STBITCHUSAX

- BHOCHUTb KOPPEKTHBBI B JIESITEIHLHOCTb,
OLICHHBATh COOTBETCTBHE pE3YJbTATOB
[[e7IsIM, OIICHHBATh PUCKU MOCIEACTBHUI
esTeIbHOCTH;

- Pa3BUBATh KPECATHUBHOC MBLIIIJICHUE TIPH|
[PCIICHUHN KU3HECHHBIX HpO6HeM

0) 6a30BbIC HCCIICI0BATEIbCKHE
nencTBUs:

BJIaACTh HaBbIKAMH y‘IE6HO-

FICCJIEIOBATENIHLCKOM " MIPOEKTHOH
MesITeTPHOCTH, HABBIKAMH Pa3peIICHUs
mpooeM;

BbIABJIATD HNPHUIUHHO-CJICICTBCHHBIC
AKTyaJIM3UpPOBaATh

€c

CBA3U n 3a4avy,

BbIIBUT'aTh TUIIOTE3Y peuIcHus,

HaXOIUTh APTYMCHTBI JJIA]

TOKa3aTeNbCTBA CBOUX  YTBEPKICHMIA,

BamaBaTh MapaMeTpel U KPUTEPHH

[pEeIICHNS;

AHAJIU3UPOBATH MOJYUCHHBIC B XO/C]

[PCHICHU 3aga4yun Ppe3yJIbTAaThI,
KPUTHYICCKU OLICHUBATh ux|
MIOCTOBEPHOCTD, MIPOrHO3UPOBATH|

M3MCHCHUC B HOBBIX YCJIOBHUAX;

-BJIAJIETh METOJ]aMH JIOKA3aTeJIbCTB, aITOPUTMAMHU
pereHus 3aja4; yMeH1e GopMyIHpoBaTh
OIIpEeeIICHNs, aKCHOMBI ¥ TEOPEMBI, IPUMEHSTH UX,
[IPOBOANTH J0Ka3aTeNIbHbIE PACCYXKJICHUS B X0/1€
[pereHus 3aad;

- YMETh OTIEpPUPOBATH MOHATHAMH: CTECIICHb YNCIIA,
morapn¢m 4ncia; yMEHUE BBIIIOTHATH BEIUUCICHHUE
3HAaYCHUH 1 IpeoOpa3oBaHus BRIPAXKCHUHN CO
CTETICHSAMH 1 JIoraprudmMamu, IpeoOpa3oBaHu
POOHO-PALMOHAIILHBIX BBIPA)KCHHUH;

- YMETh ONIEPUPOBATH MOHATHAMH: PallMOHAJIbHEIE,
MppaloHajbHbIE, TI0Ka3aTelbHbIE, CTEIICHHBIE,
orapumMu4IecKue, TPUrOHOMETPHIECKHUE
ypaBHEHHS M HEPABEHCTBA, HX CUCTEMBI;

- YMETh OTIEpUPOBATH MOHATHAMH: QyHKINS,
HeTpepbIBHAS (QYHKIIHSA, TPOM3BOIHAS,
repBo0OpasHast, ONpeIeICHHbIH HHTETPaT; yMETh
HaXOJWUTh MIPOM3BOIAHBIC 3JIEMEHTAPHBIX (DYHKITHH,
MCTIONB3Ys CIIPABOYHBIE MaTEPHAIIBI; HCCIIEA0BATH B
npocTelnX cirydasx (yHKIUH Ha MOHOTOHHOCTB,
HaXOANUTh HAaUOOJIBIINE U HANMEHBIIUE 3HAUCHHS
(bYHKIMIA; CTPOUTH rpa) KM MHOTOYJICHOB C
HCII0JIb30BaHHUEM allapaTa MaTeMaTH4eCcKOro
QHaJIM3a; IPUMEHATH MPOM3BOAHYIO NIPU PELICHUH
3a71a4 Ha JBIDKCHUE; PEIIaTh TPAKTHKO-
OPHEHTHPOBAHHbIE 3aJja4l Ha HAHOONbIINE 1
HarMeHbIINE 3HAYCHUS, HA HAXOXKCHUE ITyTH,
CKOPOCTH M YCKOPEHHUS;

- YMETh OTIEpPUPOBATH MOHATHAMU: PALlUOHATIBHASL
(byHKIMA, TOKa3aTenbHast GYHKIMS, CTEeIIeHHAs
(byHKIMS, TorapudMudeckas GyHKIMS,
TpUrOHOMETpHUYecKHue GyHKINHU, 0OpaTHBIE
(YHKIMH; YMEHUE CTPOUTH padyKn M3yUeHHBIX
(bYHKIMIA, HCIIOJIB30BATh IPaQKK TIPH U3YyYECHUH
[IPOIIECCOB M 3aBHCUMOCTEH, TIPH PELICHUH 33/1a4 U3
Mpyrux yueOHBIX IPEIMETOB U 3a]ad U3 PeaIbHOM
PKM3HU; BBIpaXKaTh OPMYIaMHU 3aBUCHMOCTH MEKAY
BEITMYNHAMUY;

- YMETb PeIIaTh TEKCTOBbIE 33/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIe Ha MPOLIEHTBI, IOJH U YacTH, Ha
MBIDKEHHE, Pab0Ty, CTOMMOCTH TOBAPOB U YCIIYT,
HaJIOTH, 38]]a4k U3 00JIaCTH YIPABJICHUs JIMYHBIMU U
CEeMEWHBIMU (DPMTHAHCAMM); COCTABIISATH BBIPAXKEHNUS,
ypaBHEHHSI, HEPABEHCTBA U X CUCTEMBI 10
YCIIOBHIO 331a4H, HCCIIEIOBATH MOJTY4YECHHOE
[peIIeHre U OLIEHUBATH NIPABIONOA00HOCTD
[pE3YIIBTaTOB;

- YMETh ONIEpPUPOBATH MOHATHIMU: CPEAHEE
apudmMeTHyecKoe, MeuaHa, HauoobIIee U

-- YMETH MEPEHOCUTDH 3HAaHUA B

n

[M03HABATEIFHYIO MIPAKTUIECKYIO

HavMeHbIlIee 3HaYeHUs, pa3Max, AUCIepCHus,
CTaHIapTHOE OTKJIOHEHHE YUCIOBOTO HabOpa;
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00JIaCTH JKU3HEAESITENLHOCTH,

- yMeTb MHTErpUpOBaTh 3HAHUS U3
[PA3HBIX MPEIMETHBIX 00JacTel;

- BBIIBUraThb HOBBIE WJEH, Ipeasiarath
OpUTHHAIIBHBIE TIOAXOIBI M PEIICHIS,

I CIIOCOOHOCTh HMX HCIIOJB30BaHUS B
[T03HABATCIILHOM u COIMAIIFHOM
MpaKTHKE

YMETb U3BJIEKaTh, HHTEPIPETUPOBATh
nH(OpManuIo, MPeCTaBICHHYIO B TabIMLax, Ha
arpaMmax, rpadukax, OTpakaromlyto CBoicTBa
[peajIbHBIX MPOLIECCOB U SIBJICHUI; ITPEACTaBISATh
MH(POPMALINIO C TIOMOIIBIO TaOJHII U THATPaMM;
Mcce10BaTh CTATUCTHYECKUE JAaHHBIC, B TOM YHCIIE
C IPUMEHEHHUEM IpaIIECKUX METOJOB
JIEKTPOHHBIX CPEJCTB;

- YMETh OTIEpPUPOBATH MOHATHAMH: CIIyJalHBIH OIBIT
M cydaifHoe cOObITHE, BEPOSATHOCTD CIIy4aifHOTO
COOBITHS; YMEHHE BBIYHCIISATH BEPOSITHOCTD C
MCIIOJIb30BaHHEM Ipa)ueCKUX METOJIOB;
MIPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOKECHUS
BeposiTHOCTEH, KOMOMHATOPHBIE (PAaKTHI U POPMYJIBI
[IpY PEIICHNH 3313, OLIEHUBATH BEPOSITHOCTH
[PEaTTbHBIX COOBITHIT; 3HAKOMCTBO CO CIIyYaiHBIMU
BeMYMHAMU; YMEHUE IPUBOANUTH IIPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IIPUPOIHBIX
11 OOIIIECTBEHHBIX SIBICHUAX;

- YMETh OTIEPUPOBATH MOHATHAMH: TOUKA, IPSIMasi,
[JI0CKOCTh, IPOCTPAHCTBO, IBYIPAHHBIN yToJ,
CKpPEIIMBAIOLIHECS MPSIMBbIE, TAapaJUICIIEHOCTD U
NEepIEeHANKYIISIPHOCTD TPSIMBIX U TUIOCKOCTEH, Yroi
MEK/Ty NPSMBIMH, YTOJl MKy NPSMOM 1
[UIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTAMH,
[paccTOSTHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE
MEXITY MPSIMBIMH, PACCTOSTHUE MEKIY
[UTOCKOCTSIMH; YMEHHE HCIIOJIB30BATh NIPH PEIICHUN
3ama4 n3ydeHHble (PAKTHI M TEOPEMBI IITAHIMETPHH;
[yMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB
OKpY’KaIOIIero MUpa;

- YMETh ONEPUPOBATH MOHSATHIMH: MHOTOTPAaHHUK,
ceueHne MHOTOTPaHHUKaA, KyO, napajuiesenunes,
npu3Ma, nupamua, GUrypa u moBepxXHOCTh
BpaleHusl, IWIMHAP, KOHYC, ap, chepa, CeYeHUs
(Urypbl BpalleHusl, INIOCKOCTh, KaCaIoMascst
cepsl, HUIHHAPA, KOHYCa, TUIOIAlh TOBEPXHOCTH
[TpaMuIbl, IPU3MBI, KOHYCA, HIIHHIPA, TUIOMIAb
ceprl, 00beM Kyba, IPSIMOYTOIBHOTO
napasuiesienuesia, TUpaMu/ibl, TPU3MBIL, IIIUHIPA,
KOHYca, 1apa; YMeHUe n300pakaTh MHOTOTPaHHUKH
1 [IOBEPXHOCTH BPAICHUS, UX CEYCHUSI OT PYKH, C
[OMOIIIBIO YEPTEIKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB; YMEHHE PAcliO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATH
[IpaBUJIbHbIE MHOTOTPAaHHUKH;

- YMETh OIIEpPUPOBATH MOHATHAMU: JIBIXKCHHUE B
[IpocTpaHCTBE, NOA0OHBIE (QUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOIIECHHE TIJIOMIAAeH
moBepXHOCTEH 1 00BEMOB MOTOOHBIX PHUTYp ITpH
[PELICHUH 33/1a4;

- YMETh BBIYHCIISATh [EOMETPUYECKHE BEJTHYUHBI
(TMHA, YTOJ, TUTOIIA b, 00BEM, IIJIOMIAIb
TOBEPXHOCTH), UCTIONIB3YS H3YUECHHBIE (POPMYIIBI U
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METOJBI;

- YMETh ONIEPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAS
crcTeMa KOOpAUHAT, KOOPAUHATHI TOUKHU, BEKTOD,
KOOpAMHATHI BEKTOPA, CKAJIIPHOE NIPOU3BEACHUE,
YTOJ MEKAY BEKTOPAMH, CYMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YHCIIO; HAXOANUTH C
TOMOIIBIO U3YIEHHBIX (POPMYIT KOOPAHHATEI
CEpEIIMHBI OTPE3Ka, PACCTOSIHAE MEXY ABYMS
TOYKaMU;

- YMETh BBIOMPATh MMOJIXOISIINA N3yYEHHBII METOT
U1 peleHns 3a1aul, Paclio3HaBaTh
MaTeMaTnueckre (pakThl 1 MaTeMaTH4eCKUe MOAEIH
B IPUPO/IHBIX U OOIIECTBEHHBIX SIBICHUAX, B
MCKYCCTBE; YMEHHUE PUBOJMUTH IPUMEPHI
MaTeMaTU4YECKUX OTKPBITUH POCCUHCKON U MUPOBOU
MaTeMaTU4EeCKOW HayKH.

- YMETh OTIEpUPOBATH MOHATHAMHU: ONIPEAEICHHUE,
AKCHOMa, TeopeMa, CIIeJICTBHE, CBOHCTBO, MIPHU3HAK,
TOKa3aTENbCTBO, PABHOCHIIBHBIE (DOPMYITUPOBKH;
yMeHHe (OpMYIHPOBaTh 00paTHOE U
MMPOTHUBOIIOJIOKHOC YTBCPKACHUEC, TPUBOJUTDH
[MPUMEPBI ¥ KOHTPIIPUMEDPHI, HCII0JIH30BaTh METO
MaTeMaTHYCCKOM WHAYKOWUW; TPOBOAUTH
TOKa3aTeNbHbIE PACCYXKACHUS MPH PELICHUHN 3a1a4,
OLICHWBATh JIOTHUECKYIO PABHIBHOCTD
[pacCy>KIeHMIA;

- YMETh OTIEpPUPOBATH MOHATHAMH: MHOXKECTBO,
[TOJJMHOKECTBO, OTIEPALMH HaJl MHOXKECTBAMH;
YMEHHE HCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN
armnapat JJid onrucaHus peajibHBIX IMTPOUECCOB U
SIBJICHUI TIPY PELLCHUU 3a/1a4, B TOM YHCIIE U3
Mpyrux y4eOHBIX PEIMETOB;

- YMETh ONIEPUPOBATh MOHATUAMU: Ipad), CBIZHBIN
rpad, nepeBo, UK, Ipad Ha INIOCKOCTH; yMCHUE
3a71aBaTh U ONMCHIBATH Tpadbl pasIMIHbBIMA
CII0CO0aMM; MCIIOIb30BaTh Tpadbl IPH pEeLICHUH
3anay;

- YMETb CBOOO/IHO OIIEpHUPOBATH MOHSITHSMHU:
coueTaHue, epecTaHOBKA, YUCIIO COUYETAHHUM, YHCIIO
nepectaHoBoK; OuHoM HbroTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKACHUSI
TS peleHns 3a1a4;

-YMETb OTICPUPOBATH NOHATUAMU: HATYPAJIbHOC
41CI10, IETI0€ YHCII0, OCTATOK MO MOAYIIIO,
[pallnoOHAJILHOE YHCII0, UPPALIMOHAIBEHOE YHCIIO,
MHO’KECTBa HAaTYPaJbHBIX, LEJIBIX, PAllMOHAIBHEIX,
eliCTBUTENIBHBIX YHCEJT; YMEHNE UCTI0JIb30BATh
[IPU3HAKK AETMMOCTH, HAUMEHBIIMH 00
nenMTeNs 1 HanMeHbIee o0Iee KpaTHOE, alrOpUTM
EBKITHIA IPH pEeIICHUH 3aa4; 3HAKOMCTBO C
[Pa3JIMYHBIMU ITO3UITUOHHBIMU CUCTEMAMMU
CUHCIICHUS,;

- YMETh CBOOOTHO ONIEPHUPOBATH MOHATHUIMHU:
CTEIEHB C IIETIBIM [I0Ka3aTeJIeM, KOPEHb
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HaTypaJIbHOM CTENIeHH, CTETICHb C PallMOHAIbHBIM
[MoKazaTesieM, CTENEHb C IeHCTBUTEILHBIM
(BeleCTBEHHBIM) TTOKa3aTeseM, Jorapudm uca,
CHHYC, KOCHHYC M TAHT'€HC MPOM3BOJILHOTO YHCIIA;
- YMETh OTIEpPUPOBATH MOHATHAMH: TOXKJECTBO,
TOXJIECTBEHHOE TIPE0Opa3oBaHue, ypaBHEHNE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHUI U HEPABEHCTB,
[PaBHOCHIIBHOCTB YPaBHEHHI, HEPABEHCTB U CHUCTEM,
palioHaIbHBIE, HPPALMOHATIBHEIE, TOKA3aTEIbHbIC,
CTENICHHbIE, JIOTapUPMUIECKHE,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPaBEHCTBA U
CHCTEMBI; yMEHHUE pellaTh YPaBHEHUsI, HEPaBEHCTBA
1 CHCTEMBI C IOMOIIIBIO Pa3JINYHBIX IPUEMOB;
peraTh ypaBHEeHUs], HEPaBEHCTBA M CHCTEMBI C
[TapaMeTpoM; IIPHUMEHSTh YPaBHEHHS], HEPaBEHCTBA,
X CHCTEMBI AJISI PELICHHUSI MATEMAaTHUECKUX 3a4a4 U
3a7a4 13 pa3IMYHBIX 00JIaCTel HAYKU U peabHOH
PKHU3HY;

-yMeTh CBOOOJIHO ONIEPHPOBATH MOHATHAMU: TpaduK
(byHKIMH, 00paTHast QYHKIHS, KOMITO3HLIUS
(byHKUMH, THHEIHAS QyHKIWS, KBaJpaTHYHAsL
(yHKIMA, cTeneHHast QYHKIMS C LEeJTbIM
MoKa3aTeseM, TPUTOHOMETpUUECKHE QYHKIIHH,
0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIHH,
[oKazaTenbHAs U JlorapuMuieckast QyHKIUH;
YMEHHE CTPOUTH rpadMKy (HYHKIUH, BEITTOIHSIT
mpeoOpa3oBaHus rpauKoB PyHKITHI;

YMEHHE HCIIOIb30BaTh Tpaduku QyHKIUH 1715
M3y4deHNs] TPOIECCOB M 3aBUCUMOCTEH ITpH
[pELLICHUH 3a1a4 U3 IPYTUX YYeOHBIX MPEAMETOB U
U3 peajbHOW JKU3HU; BBIpaXaTh GpopMynamMu
3aBHCHMOCTH MEX/y BEJIMYNHAMU;

yMeHHE CBOOOIHO ONIEPHPOBATH HOHSITHUSIMH:
YETHOCTh (DYHKIMH, IEPUOANIHOCTh (DYHKIIUH,
OTPaHWYEHHOCTH (PYHKIIMH, MOHOTOHHOCTh
(yHKIHH, SKcTpeMyM (DYHKIIHH, HAUOOJIbIIee U
HanMeHblIee 3HaYeHUsI QYHKINH Ha IPOMEXYTKE;
YMEHHE IIPOBOIUTH MCCIICIOBAHNE (DYHKIINH;
YMEHHE HCII0Ib30BaTh CBOMCTBA U rpaduKH
(YHKIMIA JUTs pelieHus ypaBHeHU, HEPaBEHCTB U
3a1ad ¢ mapaMeTpaMu; n300paxkaTh Ha
KOOPJUHATHOH INIOCKOCTA MHOKECTBA PELIEHUIL
ypaBHEHHI, HEPABEHCTB U X CHUCTEM;

- YMeTh CBOOO/IHO OIIEpPUPOBATH MOHITUSMH:
[10CIIeI0BATENILHOCTD, apu(MeTHIECKAs
[Iporpeccusi, reoMeTpuyIecKas nporpeccus,
0eCKOHEUHO YObIBAIOIIAsi FEOMETPHIECKast
[porpeccusi; yMEeHHUe 33/1aBaTh
[10CIIEI0BATEIILHOCTH, B TOM YHCJIE C TOMOLIBIO
PEKYPPEHTHBIX HOPMYT;

- YMETh ONIEPUPOBATH MOHSATHSIMH: HEPEPHIBHOCTh
(hyHKINH, aCHMITOTHI rpaduka GyHKINH, IepBas U
BTOpast IPON3BOHASI QYHKIIMH, [EOMETPUUECKHUN 1
(bu3MdecKnii CMBICT MPONU3BOAHOM, IepBOOOpa3Has,
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OIIpeIeICHHBIN UHTErPall; YMEHHE HAXOJUTh
acMMITOTHI Tpaduka QyHKINH; yMEHHE BHIYUCISTD
[IPOU3BOHBIE CYMMBI, IPOU3BECHHUS, YACTHOTO U
KOMITO3ULIUH (DYHKIMH, HAXOJUTh YPaBHEHHUE
KacaTebHOHN K TpaduKy QyHKINY,

YMEHHE HCIOIBb30BATh IPOU3BOJHYIO s
nccnenoBaHus QYHKIHHN, U1 HAXOKACHHA
HAWTy4IIero PEHIeHUs B IPUKIAAHBIX, B TOM 9HCIIE
COIIMATBHO-3KOHOMHYECKNX U (PU3MUECKHX 3aJadax,
U1 OTIpeIesIeHHs] CKOPOCTH M YCKOPEHHUSI; HaXOIUTh
rutoma y ¥ 00BEMBI (GUTYp C TIOMOIBIO HHTETPaja;
[IPUBOAUTH IPUMEPBI MATEMaTHUECKOTO
MOJIETTMPOBAHMS C IOMOIIBIO AU PEepeHIIATBHBIX
YpaBHEHUI;

- YMETb ONIEPUPOBATh MOHATUAMU: KOMILUIEKCHOE
UHCIIO, CONPSKEHHBIE KOMITJIEKCHBIE YHCIA, MOIY b
1 apTyMEHT KOMIUIEKCHOTO Ynciia, (hopMa 3alncH
KOMIDIEKCHBIX YHCel (TeOMeTpHUecKas,
TPUTOHOMETpPHUECKas U anredpamdeckas); yMeTb
POU3BOJIUTH apr(PMeTHIECKUE NEHCTBHS C
KOMITJIEKCHBIMH YHCIaMU; IPUBOIUTH IPUMEPHI
HICTIOJIB30BaHMSI KOMIUICKCHBIX YHCET;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMHU:
cpeHee apupMeTHIEeCKOe, MeInaHa, HanOoJIbIlee 1
HaMEHBbIIEe 3HAUCHUs, pa3Max, JUCTIEPCH,
CTaHIAPTHOE OTKIOHEHHUE [ OIMCAHUs YUCIOBBIX
[TaHHBIX; YMEHHE UCCIEN0BATh CTATUCTHYECKHE
TaHHBIC, B TOM YHCIIC C IPIMEHEHUEM TPahUIECKIX
METO/IOB U JIEKTPOHHBIX CPENICTB; Tpaduiecku
McciieIoBaTh COBMECTHBIC HAOIOIEHHS C TOMOLIBIO
uarpaMM pacceuBaHus U JIMHEHMHOM perpeccuu;

- YMETh HAXOIUTh BEPOSTHOCTH COOBITHII €
MCII0JIb30BaHUEM I'paIECKUX METO/IOB;
PUMEHSTh AJIS pelIeHus 3a1a4 GopMyIIbI
CIIOXKECHUSI 1 YMHOXKEHHS BEPOSTHOCTEH, GOpMyITy
[TOJTHOW BeposSTHOCTH, hopMyiry bepHymim,
KOMOWHATOPHBIE (DaKTHI U (POPMYIIBL, OIICHUBATh
BEPOSITHOCTH peasibHBIX COOBITHH; YMEHHUE
OIEPUPOBATh MOHATHUAMU: CIy4yaiiHas BEIMYMHA,
[pacTipesielIeHne BepOATHOCTEH, MaTeMaTHYECKOe
OKUJIaHHUe, JUCTIEPCHUs U CTaHJapTHOE OTKIOHEHHE
CJIy4aiiHOM BEIMYHHBI, QYHKLINH pacpelesieHus 1
[UIOTHOCTH PaBHOMEPHOTO, [TOKA3aTeIbHOTO U
HOPMaJIbHOI'O PACIIPEACICHUI; YMEHUE
ICII0JIBb30BaTh CBOMCTBA U3YUEHHBIX PacHpeaeIeHUN
U1 peleHns 3a1a4; 3HAKOMCTBO C TOHATUSAMHU:
3aKOH OOJIBIIMX YMCEI, METO/IbI BHIOOPOYHBIX
rcclleJOBaHUM; yMEHUE MPUBOAUTH IPUMEPHI
[IPOSIBJICHUS] 3aKOHA OOJIBIINX YUCEN B IIPUPOIHBIX
1 OOIIECTBEHHBIX SBIICHIX;

- YMETh CBOOOJIHO ONIEPHUPOBATH MOHATUSAMHE: TOUKA,
MIpsiMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE3OK, Iy,
MJIOCKUM yroJ1, ABYTPaHHbIN YroJdl, TPEXIPaHHbII
YToJ1, IEpECEKArOIINecs], MapaluIeNbHbIE U
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CKPEIIMBAIOLIUECS MIPSIMBbIEC, TAapaJUICIIEHOCTD U
[epHEeHANKYISIPHOCTD HIPSIMBIX M IUNIOCKOCTEH, YToJl
MEXXY MPSIMBIMH, YTOJI MEXLy IPSMOH 1
[UIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH; YMEHHE
MCIIONB30BATh NIPH PEIICHUH 3aa4 U3YUCHHbIC
(akTBl M TEOPEMBI INIAHUMETPHH; YMCHUE
OLICHIBATh Pa3Mepbl OOBEKTOB B OKPY)KaIOLIeM
MUpe; YMEHHE OIIEPUPOBATh MTOHATHSIMU:
MHOTOTpaHHHK, CEYCHHE MHOTOTPAaHHHKA,
[IpaBUJILHBI MHOTOTPAaHHUK, TPU3Ma, MHPaMU/Ia,
(bUrypa u oBepXHOCTh BPAILCHUS, IUIMHIP, KOHYC,
iap, cepa, pa3BepTKa IOBEPXHOCTH, CEUSHUS
KOHYyca ¥ [MINH/PA, apajulesIbHbIE OCH HIIH
OCHOBAHHIO, CEUYEHHE I1apa, MIOCKOCTb,
Kacarolasics chepbl, NWIHHAPA, KOHyca; yMCHUE
CTPOHTH CEUEHHE MHOTOIPaHHHKA, H300paxaTh
MHOTOTPaHHUKH, (GUTYPHI U TOBEPXHOCTH
BpallleHNUs, MX CEYCHHS, B TOM YUCJIE C IOMOLIBIO
HIICKTPOHHBIX CPECTB; YMEHHE IPUMEHSTh
CBOMCTBa reOMETPUYECKIX (PUTYp, CAMOCTOSITEIILHO
(hOopMyITHPOBATH OIIPEACICHUs N3y4aeMbIX (UTYD,
BBIZIBUT'aTh THUIIOTE3bI O CBOMCTBAX M IMPU3HAKAX
reoMeTpuueckux (Guryp, 000CHOBBIBATH WU
OIIPOBEPraTh UX; YMEHUE IPOBOIUTD
KIaccH(HKAIHIO GUTYp MO pa3sIHMIHBIM MPU3HAKAM,
BEITIOJTHATE HEOOXOJUMBIEC TOIIOJIHUTEIbHbIC
[OCTPOCHHUS;

- yMeTh CBOOOIHO OMEPUPOBATH MOHITHSIMH:
romanb GUrypsl, 00beM QUTYpHI, BEIHYNHA yTIIa,
[pacCTOSHHUE OT TOYKH A0 IUIOCKOCTHU, PACCTOSIHUE
MEK/Ty NPSMBIMH, PACCTOSTHHE MEXITY
[JIOCKOCTSIMH, IUIOIAAb chepbl, INIOMmAIb
MOBEPXHOCTH MHPAaMU/Ibl, IIPU3MBbI, KOHYCa,
UIMHAPA, 00beM Ky0a, IpsIMOYTOJILHOTO
mapasuiesenuie a, MMpaMuIbl, IPU3MBIL, HHIHHIPA,
KOHYCa, I1apa; YMEHHE HaXOAUTh OTHOLICHHE
00BEMOB TTOTOOHBIX QHUTYD;

- yMeTh CBOOOTHO ONEPHPOBATH MOHATHIMHU:
[IBHOKCHHE, TTapaJLICIIbHBINA IEPEeHOC, CHMMETPHS Ha
[IOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MO00Ms, TOJ00HBIE (PUTYPEI;
yMEHHE pacrio3HaBaTh PaBHbBIE U MOJJ0OHbIE

(Urypbl, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE HCIOIb30BaTh
FeOMETPUICCKUE OTHOILCHUS, HAXOINUTb
reoMeTpUYECKHE BETMUMHBI (JUIMHA, YTOJI,
ruToIIa b, 00bEM) IPH PELICHUHN 3a/1a9 U3 JPYTHX
y4eOHBIX TPEIMETOB U U3 PEANIbHOM KU3HHU;

- YMETh CBOOO/IHO OIIEpHUPOBATH MOHSITHUSMHU:
[IPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT, BEKTOP,
KOOPIMHATBI TOYKH, KOOPAWHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOM3BE/ICHHE BEKTOPA Ha YKCIIO,
Pa3I0KEeHUe BEKTOpa 1o 0a3ucy, CKaIsipHOe
[pou3BeCHIE, BEKTOPHOE IIPOM3BEACHHE, YOIl
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MeX Ty BEKTOpaMH; YMEHUE UCIIOIb30BATh
BEKTOPHBIN 1 KOOPAUHATHBIM METO Ul PEIICHUs
FeOMETPUYECKHX 3a/]a4 U 3a/1a4 APYTUX y4eOHbIX
[IpeIMETOB; ONEPUPOBATh MOHATUAMU: MaTpuUIla 2x2
1 3X3, onpeAennTe s MAaTPHUIIBI, TEOMETPUICCKUI
CMBICII OTIPEICITUTELS;

- YMETh MOZAEINPOBATh peallbHbIC CUTYalllU Ha
SI3BIKE MAaTEMATHKH; COCTABIISITh BBIPAXKEHHS,
YPaBHEHHS, HEPAaBECHCTBA U MX CHCTEMBI 1O
yCIIOBHIO 3aJ]auH, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENH C UCIOJIb30BAHUEM alapaTa anreOpsl,
MHTEPIPETHPOBATH OJIyUYEHHBIN pe3ybTarT;
CTPOUTH MaTeMaTUYECKHE MOJIENU C TOMOIIBIO
FeOMETPUUECKUX MOHATHH U BEJTUUUH, pelaTh
CBSI3aHHBIC C HUIMH IIPAKTHUECKUE 3aJa4H;
COCTaBJIATh BEPOSITHOCTHYIO MOJIENb U
MHTEPIIPETHPOBATD MOyYCHHBIN PE3YNbTaT; peIaTh
[IPUKITagHBIC 3a/1a91 CPEICTBAMH MATEMaTHIECKOTO
AHaIM3a, B TOM YHCIIE COIIMAIBHO-3KOHOMHYIECKOTO
U PU3MUCCKOTO XapaKTepa;

- yMEHHE BBIOUPATH MOJXOSIIMNA METO ISt
[peIIeHNs 3a/1a4i; TOHUMaHHe 3HAYUMOCTH
MaTeMaTHKH B U3YUYEHHH IPUPOTHBIX U
0OILECTBEHHBIX MPOLIECCOB U SIBJICHU; YMEHHE
[pacIio3HaBaTh MPOSBICHUE 3aKOHOB MATEMaTHKH B
MCKYCCTBE, YMEHHE IIPHBOANTH PUMEPHI
MaTeMaTU4YECKUX OTKPBITHIH POCCUHCKON 1 MUPOBOU
MaTeMaTHIecKOi HayKn

OK 02 Mcnons3oBath
COBpEMEHHBIE CpPECTBA
[oucka, aHanusa u
MHTEPIIPETALUH
nHdopmanum, 1
MH(OPMALMOHHBIC
TEXHOJIOT UM JJIST
BEITIOJTHEHHS 38124
podeccHOHATBHON
InesTeIbHOCTH

B
[TO3HAHUS:

0o0nacTH  LEHHOCTH  HAy4HOIo

-c(hOopMHUPOBaHHOCTD MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY)
YPOBHIO
0OIIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO

Ha juanore KyjibTyp, CIIOCOOCTBYIOIIETO,

pPa3BUTUA HayKH H

0CO3HAHHIO CBOETO MecTa B
MOJMKYJIbTYPHOM MUPE;
- COBEpLICHCTBOBAHHE S3BIKOBOH W

YUTATEIBCKOW KyNbTYpHl KaK CpE/ICTBa)

B3aHMOHeﬁCTBHH MEXAy JIIOJbMHU U

MMO3HAHUA MUPA,

- OCO3HaHHME  LIEHHOCTH  Hay4HOH
MICATCIIbHOCTH, TOTOBHOCTH]
OCYILIECTBIISATh MIPOEKTHYIO u
ICCIIEI0BATEIbCKYIO JESTeIbHOCTD

MHIMBHU/YaJIbHO U B TPYTIIE.
OBJlajieHNe YHUBEPCAIGHBIMU y4eOHBIMH
[O3HABATEJILHBIMH JICHCTBUSIMH:

B) paboTa ¢ nH(pOpMAaIHEH:

- BiIaJeTh

HaBbIKAMH TIOJTYUCHUS|

MHPOPMAMH W3 HCTOYHHKOB PAa3HBIX

- YMETh OIEpHpOBaTh MOHSATHSMH: palMOHAIIbHAS
(byHKIHA, byHKIUA,
(byHKIMA, norapumMuuecKas byHKIWMS,
TPUTOHOMETPUUECKUE ¢byHKIHH, o0OpaTHbIe
(YHKIMM; YMEHHE CTPOUTHh I'paMKH H3Y4EHHBIX

IoKasaTcibHas CTCIICHHA]|

(yHKIMHA, MCIONB30BaTh TpadUKH NPH H3YYCHHU|
[IPOIIECCOB M 3aBUCHMOCTEH, TIPH PEIICHUH 33/1a4 13
NPYrux y4eOHBIX MPEAMETOB M 33/1a4 M3 pealbHOH
PKM3HU; BBIPAXATh (OPMYJIaMH 3aBHCHMOCTH MEXY|

BeUYNHAMMY,
- YMCTb ONCpUPOBATH TMOHATHAMU: TOXKICCTBO,
TOXIECTBEHHOE  Tpeo0pa3oBaHHe,  ypaBHEHHE,

HEpaBEHCTBO, CHCTEMa YPAaBHEHHH M HEpPaBEHCTB,

[PAaBHOCUJIBHOCTD ypaBHeHHﬁ, HEPABCHCTB U CUCTEM,
[pallMOHAJIBHBIC, UPpAllMOHAJIBHBIC, MMOKA3aTC/ILHBIC,
CTCIICHHBIC, JIOFapI/I(bMI/I‘ICCKI/Ie,

TPUTOHOMETPUYECKHE YpPAaBHEHHs, HEPAaBEHCTBA H
CUCTEMBI; YMETh PELIaTh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHbIX IIPUEMOB; PEILAThH
YPaBHEHHsI, HEPABCHCTBA U CUCTEMBI C IIapaMETPOM;
[IPUMEHATh yYPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI
IUIsl pEIlleHUs] MaTeMAaTUYECKUX 3aJad W 3a1ad U3
Pa3NUYHBIX 00acTel HAYKH M peaibHOM KU3HM,

YMETh CBOOOJHO ONEPHPOBATH MOHATHIMHU:

JIBHJKCHUC, HapaHHCHBHLIﬁ MEPEHOC, CUMMETPHA HQ

TUIIOB, CaMOCTOSITEIFHO OCYIIECTBIIATH
[IOMCK, aHali3, CHUCTEMAaTHU3alUI0 !
MHTEPIPETALIIO nHpopManuy

TIJIOCKOCTH n B IMMPpOCTPAHCTBE, IOBOPOT,
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[Pa3JIMYHBIX BUIOB n

dopm
[IpeICTaBICHMS,;
c0371aBaTh

(bopmarax

TEKCTEI
y4eToM
MHGOpPMAMM M ILIEJNCBOI ayIUTOPHHU,
BEIOHpast ONITUMAIIFHYIO thopmy]
NpeICTaBICHHS 1 BU3YaIH3alHy;

OLICHUBATb JOCTOBEPHOCTb,
IIerHTHMHOCTb nHpOpPMaLUH, ee

B PasjinvHbIX

C Ha3Ha4YCHU]

COOTBETCTBHE MPABOBBIM M MOPAJIbHO-
PTHUECKUM HOpMaM;
UCTIONB30BaTh
MH(OPMaLIMOHHBIX
KOMMYHHUKaIMOHHBIX

- CpeICTBa

H
TEXHOJIOTUM B
[peTICHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTraHH3aIlMOHHBIX
B3amaq coOmoaeHneM TpeOOBaHUH
TEXHUKH 0€30IacHOCTH,

pecypcocOepexeHus,

c
BPTOHOMUKH,
THTHCHBI,
[PaBOBbIX W OTHYCCKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MaCHOCTH;

- BJIAACTHh HAaBbIKaMW PACIIO3HABaHUA M|

peoOpa3zoBaHue MOAO0Ms, NOAOOHBIE (QUIYDHI;
YMETh paclo3HaBaTh PaBHbIE U MOO0OHbBIE (QUTYpBI,
B TOM 4HCIie B NMPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETh HCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOLICHUS,
HAXOAUTh TeOMETPHUYECKHE BEJIMIHNHbI (JUTMHA, IO,
[UI0IIaab, 0OBEM) MPH PEIICHUH 3aJad U3 IPYTUX
y4EOHBIX IPEIMETOB U U3 PEATbHOM )KU3HH

BalUTHI nHpOpMaIuy,

mH(OpMaLMOHHO 6e3onacHOCTH

ITTHOCTH
OK 03 I[ImanupoBath 1 (B o0mactr  ITyXOBHO-HPaBCTBEHHOTO- YMETH OTEPHPOBATH MOHATHAMH: PallOHAIBHEIE,
[pEaTN30BHIBATH BOCITHTAHMS: MppalnyoHaNIbHEIE, [OKa3aTeIbHBIE, CTEICHHBIC,
coOCcTBEeHHOE -- C()OPMHPOBAHHOCTH HPABCTBEHHOTOPTOTapU(PMUIECKHE, TPUTOHOMETPUIECKHE

npodeccruoHaNbHOE U
PMIMYHOCTHOC pa3BUTHUC,
[peIMPUHHIMATEIBCKYTO
EATCIIbHOCTD B
poeCCHOHATBHOM
cdepe, HCONB30BATH
3HaHMS 110 QUHAHCOBOM
rPaMOTHOCTH B
[Pa3INYHBIX KU3HEHHBIX
cuTyanmsax

CO3HAHMS1, STHYECKOTO TIOBEICHHUST;
- CIIOCOOHOCTh OLIEHHBATh CHUTYAIMIO U

[IPUHUMATh  OCO3HAHHBIE  PEICHMA,
OpUEHTUPYSICH Ha MOpaJIbHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;

- OCO3HaHWE JIMYHOIO BKJIaja B

[OCTPOCHHE YCTOHYMBOrO Oy yIIero;
- OTBETCTBEHHOE OTHOLICHHE K CBOUM
pomutesiMm u (WIH) APYTUM YJICHAM
CEMBbH, CO3MaHHI0 CEMBH Ha OCHOBE

OCO3HAHHOTO  IPUHATUS  LEHHOCTEH
CEMEHHOM U3HU B COOTBETCTBUU C
TpaauLusMy Hapoaos Poccuy;
OBiageHue YHHUBEPCAJIbHBIMH
[PErYNATUBHBIMU JICHCTBUAMU:

a) CaMOOpraHn3anus:

- CaMOCTOSITEITEHO OCYIIIECTBIISTH|
[M03HABATEIEHYIO JIESTETLHOCTD,
BESIBIITH ~ MPOOJICMBI,  CTaBUTH U
(hopMynHpoBaTh COOCTBCHHEIC 3a7ayll B
00pa3oBaTeNIbHON  JIEATETHLHOCTH U
PKM3HEHHBIX CUTYAIUSIX;

- CaMOCTOSATENIFHO COCTABIIAITh  IUIaH
[pereHus poOIeMBI c Y4EeTOM|
MMCIOIIUXCS  PECYPCOB, COOCTBEHHBIX

BO3MOXKHOCTEHN U MPEANOYTEHUH;

YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMETb OINEpUpPOBaTh NMOHITHAMHU: MHOTOIPaHHUK,
CeyeHWe MHOTIOTpaHHHMKa, KyO0, mNapaesenures,

npusma, nupamuaa, Gurypa M IOBEPXHOCTH
BpallieHus, HWINHIP, KOHYC, map, cdepa, ceueHus
(urypsl  BpalieHHs, IUIOCKOCTb,  Kacaromascs

cepsl, IMHIPA, KOHYCA, TUIOMAAb HOBEPXHOCTH
MMpaMUIbl, TPU3MBI, KOHYyCa, LMIMHAPA, IUIOIIAIH)
cepsl, KyOa, MPSIMOYTOJIEHOTO
mapasuiesenuiena, TUpaMyuabl, TPHU3MBI, HUIHHADA,

00beM

KOHYca, IIapa; yMEeHne n300paxarh MHOTOTPaHHUKHU
M MOBEPXHOCTH BPAIEHUS, UX CEYCHUS OT PYKH, C
MOMOIIBIO u

YCPTCIKHBIX HHCTPYMEHTOB

DJICKTPOHHBIX CpCACTB;

CUMMCTPHUIO B MPOCTPAHCTBE; YMCTh PACIIO3HABATh

yMETh  pacro3HaBaTh
[IpaBUIIbHBIE MHOTOTPAaHHUKH;

- YMETh ONEPHPOBATh HMOHITUSIMU: MPSIMOYTOJIbHAs
cucTeMa KOOPIUHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOpAHMHATEI BEKTOPAa, CKAEIPHOE IPOH3BEICHHE,
YTOIl  MEKIY cyMMa
[MPOU3BEACHUE BEKTOPAa Ha YHUCIO, HAXOAUTH C
hopmyn
pacCTOSIHUE MEXKIY JBYyMs

BEKTOpamu, BEKTOPOB,

TIOMOIIIBIO N3Yy4YCHHBIX KOOpAWHATHI

CepelMHbl  OTPE3Ka,

TOUYKaAMHU
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- 1aBaTh OLICHKY HOBBIM CUTYalHsIM;
CII0cOOCTBOBaTh  (POPMUPOBAHUIO
[POSIBJICHUIO IIUPOKOH  3pyIULMU
[pa3HBIX O0JIACTSAX 3HAHHWH, HOCTOSHHO

u
B

MOBBINIATh CBOM 00pa3oBaTeNbHBIA U
KyJIbTYPHBIH YPOBEHb;

0) CAaMOKOHTPOJIB:

MICTIONIB30BaTh IPHUEMBI PEQIICKCHN [UIf

OLIEHKW CHTyallnd, BBIOOpPa BEPHOTO
[peILICHMS;
-  yMeTb  OLEHHMBaTb PHCKH H

CBOGBPEMEHHO INPHUHUMATh DPEUICHUS IO
X CHIDKCHHUIO;

B) SMOLIMOHANIBHBIH HHTEJUIEKT,
[peAIoIaraomuii chOpMHUPOBAHHOCTD:
BHYTPEHHEH MOTHMBALUM, BKIIOYAIOLIEH
CTpeMJICHHE K MJOCTIDKEHHIO ILENH U
ycriexy,

YMCHUC ﬂeﬁCTBOBaTL, HCXOoIs M3 CBOHX|

ONTUMU3M, HWHHUIHMATHBHOCTD,
BO3MO>KHOCTEI;

- OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH|
[IOHUMAaTh OMOIIMOHAJIBHOC COCTOSIHHUC

IPYIuXx, YUUTBIBATH ero py|
OCYILECTBIIEHUH KOMMYHUKalUY,
CIIOCOOHOCTH K COYYBCTBUIO U
COIEPEKUBAHUIO;

- COINHAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX]
CITOCOOHOCTD BbICTpanBaTb OTHOLICHUA C

MpyruMu TFOJIbMH, 3a00THTHCA,)
[POSIBIATE  MHTEpeC W pas3pellarh
KOH(IIMKTHI
OK 04 DddextuBHO COTOBHOCTb K CaMOPAa3BUTHIO,|- YMETb OIIEPUPOBATH MOHATUSAMU: CIIy4aiHBII OIBIT|
B3aMMOJICHICTBOBATh U [CAMOCTOSATEIBHOCTH Ui ciIydaifHoe cOObITHE, BEpOSATHOCTh CIIy4aitHOTIo|
[paboTaTh B KOJUIEKTHBE (CAMOOIPE/ICIICHNUIO; COOBITHS; YMEThb BBIYHCISATE BEPOSATHOCTH  C
1 KOMaHze -OBIIaICHHE HaBbIKaMHU y4eOHO-{HCII0JIb30BaHUEM rpaduaeckux METO/IOB;
MiCCIIE/IOBAaTENbCKONH,  MPOEKTHOH  HUPUMEHSTH (OPMYJIBl CIOXKCHHS W YMHOXKCHHS
COLIMAIBHON IESTEIbHOCTH; BepOsITHOCTEH, KOMOMHATOPHBIE (aKTHl U (HOPMYJIIBI
OBiiasieHne YHUBEPCAJbHBIMU[IPH PELICHUM 3a/a4; OLEHMWBATh BEPOATHOCTH

KOMMYHUKATHBHBIMU )IeﬁCTBI/IﬂMH:
0) coBMecCTHasl IeATENbHOCTb:
- IIOHUMATh

u HCIIOJIB30BATHh|

[IpeuMyIlecTBa KOMaHJHOU 7|

MHIUBUIYaIbHON paboThI,

B MNPpUHUMATH e COBMECTHOM|
VICATCIIbHOCTH, OpPraHn30BbIBATH )41
KOOPJAUHUPOBATH ﬂCﬁCTBHH Io €€
VMIOCTHUIKCHUIO: COCTaBJIATH IJIaH

NeiicTBUN, paclpenenaTb PolH C y4eToM

MHEHUI YYaCTHUKOB 00cyX1aTh
[PE3YJIBTAaThl COBMECTHON PabOTHI;

- KOOPJIWHUPOBATH W BBITONHITH PadOTY
B YCJIIOBHUSIX PEaJbHOT0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS,

B OCYIIECTBJIATH IIO3UTHUBHOC

[peasIbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4YaiHbIMU|

BEIMUYMHAMU;  YMEHME  IPHUBOAUTH  IIPUMEPHI
MPOSIBJICHHUS 3aKOHA OOJBIINX YHCEN B MPUPOIHBIX
U OOII[ECTBEHHBIX SIBJICHHUSAX;

- YMETb

CcBOOOJTHO ~ OMEpUpPOBaTh IMOHATHAMU:

CTCIICHb C OCJIbIM KOPCHb
HaTypaanoﬁ CTCIICHU, CTCIICHb C PANHMOHAJIbHBIM
IIOKA3aTCJIEM, CTCIICHb L[eﬁCTBHTGHBHBIM

(BelecTBEHHBIM) IIOKa3aresieM, Jiorapudm uucia,

II0Ka3aTeCJIEM,
C

CHHYC, KOCUHYC U TaHI'CHC IPONU3BOJIbHOI'O YHCJIA;

- yMeTb CBOOOJHO ONEpUPOBATh IMOHATHAMU:

rpaduk QyHkmun, oOpaTHas QYHKIHS, KOMITO3HUIIHS

(GyHKUMH, JWHEHHas (GYHKOWSA, KBaJpaTHYHAs
(GyHKOMSA, cTemeHHas ~ QYHKOMA C  IIETBIM|
oKas3aTeleM, TPHUTOHOMETpHYecKHe  (yHKIHH,
oOpaTHBIE TPUTOHOMETPHUUYECKHE ¢dyHKIHH,
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CTPATETUYCCKOE MTOBEICHUE B PA3JINYHBIX
CUTyallMsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUE, OBITh MHUIIMATUBHBIM.
OBnajzicHHe YHUBEPCATbHBIMH
[PETYIIATHBHBIMU JISHCTBUSIMHU:

T) IpUHATHE ceOs U IPYTUX JOACH:
NpUHUMATh MOTHUBBl M apPTyMEHTHI
IMPYTUX JIIOJIeH NPU aHaJu3e Pe3yJIbTaToB
e TENNEHOCTH,

MPHU3HABATh CBOC TMpPaBO M MPAaBO)
IpyTUX JFO/ICH Ha OIIHOKY;

- pa3BUBATh CIIOCOOHOCTHh MTOHUMATh MU
C TIO3UINH JPYroro 4eI0BeKa

okaszaTenbHAss M Jorapupmuueckas (QyHKUIUY;
YMETb CTPOUTH Tpaduku (QYHKLUUHA, BBIIOIHATH
peoOpa3oBaHus TpadUKOB (HYHKIHIHA;

- YMEThb HCIOJIb30BaTh Tpaduku GYHKIUHA s
M3y4eHHs IPOLECCOB 3aBHCHMOCTEH  IIpH
PEIICHUH 3alad U3 JPYruX y4eOHBIX MPEeIMETOB Y|
peaNbHOM JKM3HHM; BBIpaXaTh (OpPMYIIaMH
3aBICHMOCTH MEXIY BEIUYHMHAMU;

- CBOOOIHO ONIEpHUPOBAThH IOHATHAMH: YETHOCTb
(yHKIMH, MePUOIUIHOCTD GbyHKIMH,
OrpaHUYEHHOCTH GbyHKIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (yHKOWHM, HauOosbliee H
HauMeHbIIee 3HaYeHHs] (YHKIMH Ha NPOMEXYTKE;
YMETb POBOINTH UCCIIEA0BaHNE (YyHKIUH;

n
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YMETh HCIIONB30BaTh CBOWCTBA M TpaduKy
(GYHKOWN 171 pelieHus ypaBHEHUH, HEpaBEHCTB U
3amaq n300paxaTh
KOOPIMHATHOW IUIOCKOCTH MHOXKECTBA PELICHUH
YpaBHEHWH, HEPABEHCTB U MX CHCTEM

C napaMeTpamMu; Haj

OK 05 OcymiecTBasITh
YCTHYIO U TIICBMEHHYIO
[KOMMYHHUKAITUIO Ha
COCYAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuun
c yaeToM 0COOEHHOCTEH
COLIMAIBLHOTO U
KYyJIbTypHOTO KOHTEKCTa

B 06s1acTi 5CTETHYECKOr0 BOCIUTAHMS:
- JCTeTHYecKoe OTHOLICHHE K MHUpY,
BKJIIOYass 3CTETUKY OBbITa, HAYYHOI'O U
TEXHUYECKOTO  TBOpPYECTBA,  CIIOPTAa,
TpyZa ¥ OOLIECTBEHHBIX OTHOIICHHH;

- CIIOCOOHOCTB BOCIIPUHHMATH)|
[pa3IUYHbIE BUIBI HCKYCCTBA, TPAIULMH 1
TBOPYECTBO CBOETO M APYrHUX HApOJOB,
OLYIIaTh 3MOLMOHAIBHOE BO3ICHCTBHE
ICKYCCTBA,;

- yOeXAEHHOCTh B 3HAYUMOCTH A
IIMYHOCTH M OOLIECTBAa OTEYECTBEHHOT'O
MHpPOBOTO  HCKYCCTBA, THUYECKHX]
KyIbTYpHBIX TPaguIUA U HAPOTHOTO
TBOPYECTBA;

TOTOBHOCTb K CAMOBBIPDAXKCHUIO B

[Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KayecTBa TBOPYECKOH
ITMYHOCTH;

OBiageHue YHHUBEPCAJIbHBIMH

KOMMYHUKATHBHBIMU }IeﬁCTBHHMH:

a) oOIIeHue:

- OCYHICCTBJIATH KOMMYHUKAIIUU BO BCCX
cepax KU3HHU;

- pacro3HaBaTh HeBepOAIbHBIC CPEICTBA
00IIEeHNS,
COIIATBHBIX pacro3HaBarh
[PEeNOCHUIKH KOH(DIUKTHBIX CUTYalnil U
CMSITYaTh KOH(IIMKTHI,

IIOHUMAaThb 3HAYCHUC]

3HAKOB,

- Pa3BepHYTO W JIOTHYHO HM3J1araTb CBOIO

YMETb  OIIEpUPOBATH  IOHATUSIMU:  CPEIHEE

apudmMeTnyeckoe, MelauaHa, HauOousblliee U

HaVMEHbIIIEE  3HAYCHUA, pa3Max, JUCIIepCHs,
Habopa;
YMEHUE HHTEPIPETHPOBATE
MH(OPMAINIO, TPEICTaBICHHYI0 B Ta0JMIax, Ha
arpaMMax, TpaguKaxX, OTPaKAloIIyI0 CBOWUCTBA
[peaTbHBIX TIPOIIECCOB M SIBICHHM; MPEICTaBIATH)

I/IH(bOpMaLII/I}O C IIOMOMIIBIO Ta6J'II/II_l n auarpamm;

CTaHAAPTHOC  OTKJIOHCHHUC  YUCJIOBOI'O

H3BJICKATD,

HMCCJICAO0BATh CTATUCTUYCCKHUEC TAHHBIC, B TOM YHCJIC|

C IpUMEHEeHHeM TrpauYecKuXx METOJOB H
3JIEKTPOHHBIX CPEACTB;

- YMETb OIIEpUPOBATh MOHATUSAMM: TOUKA, IPsAMasi,
[UIOCKOCTb, IIPOCTPAaHCTBO, JABYI'PAHHBIM  yroJl,
CKpELIUBAIOIUECS MpsAMble, MapallIeIbHOCTh U
MEPIEeHANKYIAPHOCTD MPSIMBIX M IJIOCKOCTEH, Yroi
MEXKTY yrol Mexay MNpsSMoi

MEXTY

pAMBIMH, uj

yromn
[paccTOSTHHE OT TOYKHM A0 IUIOCKOCTH, PacCTOSIHUE

IIJIOCKOCTBIO, IIJIOCKOCTSMMU,

MEXIY IPSIMBIMH, paccTosiHue MEXY)|
[UIOCKOCTSIMY;

- YMETb HCNOJIb30BaThb IIPU PEIICHUM 3ajay
M3y4deHHbIe (aKThl M TEOPEMbl IUIAHUMETPHH;
yMEHUE OLICHUBATh pa3Mepsbl 00BEKTOB

OKpY’KaIOIIero Mupa

TOYKY 3pEeHHs C  KCIOJIb30BaHUEM

SI3BIKOBBIX CPE/ICTB
OK 06 IIposBnsTh - OCO3HaHHE 00yJaromuMHCs|- yMETh OIIEPUPOBATH TOHATHSMHU: IPSIMOYTOJIEHAS
rpaskIaHCKO- [pOoCCHICKOM IpaKAaHCKOK|CHCTEMa KOOPIMHAT, KOOPAWHATHI TOYKH, BEKTOP,
[aTPUOTHYECKYIO MICHTUYIHOCTH; KOOPJIMHATHI BEKTOPA, CKAIIPHOE NPOU3BE/ICHHE,
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[TO3HIIHIO,
ITEMOHCTPUPOBATH
(0CO3HAHHOE TIOBEJICHUE
Ha OCHOBE
TpaIUIIMOHHBIX
00IIIEYETOBEYECKIX
[ICHHOCTEH, B TOM YHCIIE
c y4eToM rapMOHM3AINH
ME)KHALIMOHAIIBHBIX M
MEXKPEITUTHO3ZHBIX
OTHOILICHUH, TIPUMCHSTh
CTaHTapPTHI
AHTHKOPPYMITUOHHOTO
[moBecHUS

LI€JICHAIIPABJIEHHOE
BHYTpEHHEH MO3ULIUU
OCHOBE
[ICHHOCTEH

pasBuTHE
JUYHOCTH  HA

JYXOBHO-HPaBCTBEHHBIX
HapoJ0B Poccuiickoit
Denepanumy, HUCTOPUYECKUX
HAMOHABHO-KYJIBTYPHBIX  TPAIHIUH,
hopmupoBanue 3HAYMMBIX
[ICHHOCTHO-CMBICIIOBBIX

QHTUKOPPYIIIMOHHOTO

nu

CHCTEMBI
YCTaHOBOK,
MHPOBO33PEHHS,
[PaBOCO3HAHUS, 9KOJIOTHIECKOH
KyJIbTYPbI, CIOCOOHOCTH CTAaBHTh LEIH H
CTPOUTDH KU3HCHHBIC MTaHbI;
B qacTy rpa)JaHCKOTO BOCTIUTAHHUS:
- OCO3HAHHE CBOUX KOHCTUTYLHOHHBIX
npaB U 00sA3aHHOCTEH, YBa)KCHHE 3aKOHA
1 [IPaBOIIOPSIIIKA;
NPUHATHE

TpaAULIMOHHBIX
HaITHOHAJIbHBIX, 00111eYEeIOBEYSCKHX
T'YMaHUCTUYECKUX M JEMOKPATHUYECKHUX
LICHHOCTEH;

- TOTOBHOCTB IIPOTUBOCTOATH HUJEOJIOTHH
PKCTpEMH3MA,
KceHO(hoOuH,

HaI[MOHAINU3Ma,
JUCKPUMUHAIIAN 10
COIMANIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAIIMOHAJIFHBIM ITPH3HAKAM;

TOTOBHOCTbH BECTH COBMCCTHYIO|
MCATCIIbHOCTD HHTEPCCAX

CPaKIaHCKOTO 06H.[eCTBa, Y4acCTBOBATHL B

B

CaMOYTIpaBICHUH B
00111e00pa30BaTENbHON  OpraHU3all !
ITEeTCKO-IOHOIIECKUX OPTaHU3aIIX;

- yMEHHE  B3aMMOJIEUCTBOBATh
COMAIBHBIMU UHCTUTYTaMHU B
COOTBETCTBMM C MX (YHKIUSIMH
Ha3HAYEHHUEM;

- TOTOBHOCTb K TyMAaHHTapHOH U
BOJIOHTEPCKOH JEATEIbHOCTH;
[aTPUOTHUYECKOTO BOCTIUTAHHUS:

- c(OPMHUPOBAHHOCTE  POCCHHUCKOU
Fpa’kJTaHCKOU HWJICHTUYHOCTH,
aTpHOTH3Ma, YBAOXKEHHUS K  CBOEMY

HapOoay, YyBCTBA OTBCTCTBCHHOCTHU IEPC]|
IPouHOM, rOPAOCTH 3a CBOW Kpai, CBOIO

PonuHy, CcBOHM A3BIK U  KYJIbTYpY,
[POILIIOE u HACTOSIIIEE]
MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

- LIEHHOCTHOE OTHOLICHUE K
rOCYAAapCTBEHHBIM CUMBOJIaM,|
ICTOPUYECKOMY u LIPUPOAHOMY|
HacleMI0, MaMITHUKaM, TpaJuLusaM

HaponoB Poccuu, goctuwxenusm Poccun

B HayKe, HCKYCCTBE, cropre,

TEeXHOJIOTUSX U TPY/E;
- uaeitHas yOeKIeHHOCTh, TOTOBHOCTh K

yTOJI MEXAY BEKTOPaMH, CyMMa BEKTOPOB,
[IPOU3BEACHUE BEKTOPA HA YKUCIIO; HAXOUTh C
MOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIHHATHI
CEepEIUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMS
TOYKaMU;

-yMETb BEIOMPATh MOAXOAAIINI H3yUYCHHBINH METO/
UISL pEeLIeHUs 3a1a41, PaclIO3HaBaTh
MaTeMaTHdecKue (aKThl 1 MaTEMaTHIECKHE MOAEITH
B IPUPOJIHBIX U OOIIIECTBEHHBIX SBICHUAX, B
ICKYCCTBE; YMEHUE IIPUBOIUTH IIPUMEPBL
MaTeMaTU4YECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTeMaTU4ECKOU HayKH.

- YMETb OIEpUPOBATH MOHATHAMMU: CIIy4alHBIM OIBIT
1 ciyvaiiHOoe COOBITHE, BEPOSTHOCTH CIIydaifHOrO
COOBITHSI;  YMETb C
MICII0JIb30BaHUEM

BBIYHCIIATE  BEPOSITHOCTH
rpaduIecKux METO/IOB;
MPUMEHATH (OPMYJIBI CIOXKEHHS W YMHOXKEHHS
BEpPOSATHOCTEH, KOMOMHATOPHBIE (DAKTHI M (HOPMYIIBI
[P peIIeHWH 3ajad; OIEHHBATh BEPOSTHOCTH
[peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHBIMH
BEJIMUMHAMH,  yMEHHE  IPHUBOJIUTH  MPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBLIMX YUCEN B MPUPOJHBIX

14 06HICCTBCHHI>IX SABJICHUAX
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ciyxkeHnto W 3ammre  OtedecTsa,
OTBETCTBEHHOCTb 32 €TI0 CyIb0Yy;
OCBOCHHBIE o0y4aromumucs
Me>KIpeIMETHBIE TIOHSATHUS u
YHUBEpCallbHBIC  y4eOHble  JeHCTBUA
(perynsTHBHEIE, M03HABaTENbHEIE,
KOMMYHUKAaTHUBHBIC);

CIIOCOOHOCTh HX HCIOJB30BaHUS B
COIMAIIFHOM
[paKTHKeE, TOTOBHOCTH
CAMOCTOSITEILBHOMY — IJIAHUPOBAaHUIO U
OCYILICCTBIICHUIO YICOHOU NESTEIBHOCTH,)
OpraHu3aIli y4COHOro COTPYAHUYECTBA
C TMeJarorduecCKUMH pabOTHUKAMHU U

[MO3HaBaTEIHLHOMN )¢

K]

CBEPCTHUKAMH, K YIaCTHIO B TTIOCTPOCHHN
MHIMBUAYaIbHON o0pa3oBaTeNpHON
TPaeKTOPHH;

- OBJIaJICHHEC HaBBIKAMH Y4eOHO-
CCIIeIOBATENIbCKOM, MPOEKTHON U
COLIMANIBHOM JEATEeIbHOCTH

OK 07 CopeiicTBOBaTh
COXpaHCHUIO
OKpy>Karouiei cpepl,
[pecypcocOepeskeHNIO,
[IPUMCHSATH 3HAHHA 00
M3MEHEHUH KJIMMarta,
[IPUHIIATIBI
OepeIKITHBOTO
[IPOU3BOJICTBA,

b pekTuBHO
IeCTBOBATh B
Upe3BBIYATHBIX
cuTyanusx

- HEe MPUHUMATh ACUCTBUS, MPUHOCSIINE
Bpe OKpYIKarollei cpeae;

- YMETb MIPOTHO3UPOBATH|
HEOIArOTIPHSITHRIC
[TOCJIEICTBHUS MIpeIpUHIMAEMBIX|
NeNCTBUH, IPEAOTBpAILATh UX;
pacimupuTh JIeSITEIbHOCTH
PKOJIOTHYECKOM HATIPaBICHHOCTH;

OKOJOIM4Y€CKHUC

OIIBIT

pa3pabartbIBaTh
c

IVIaH  pelIeHus]

poOIeMbI y4eTOM aHaJIn3a|

MMCIOIINXCA MaTepHraJIbHbIX 141

HEMaTepUaIbHbIX PECYPCOB;

OCYILIECTBIIATh  IIeJICHAIPABICHHBIN
[IOMCK TepeHoca CPEeACTB M CIOCO0OB
IMelicTBHS B MPOQECCHOHAIBHYIO Cpey;

yMeThb  NEpPEHOCUTH
MO3HABATENILHYIO MPAKTHYECKYIO|

o0mactu JKHU3HCACATCIIbHOCTH,

3HaHUA B

nu

- [IpeJjiaraTb HOBBIC ITPOCKThI, OLICHUBATH)

en c TTO3HMIINH HOBH3HBI,
OpUTMHAIEHOCTH, MIPaKTHYECKOH
BHAYMMOCTH,

JaBaTb OLECHKY HOBBIM CHUTYyallUsAM,
BHOCHUTb KOPPCKTHUBBI B HACATCIBHOCTD,
OLICHUBATb COOTBETCTBUC PC3YJIbTATOB|
LCISAM

- noHsATUsAMH:  QyHKUUS,

MIPOU3BOIHAS,

YMETb ONEPHPOBATh
dbyHKIHSA,

epBOOOpa3Hasi, ONPEACICHHBIA HMHTETPal; yMETH)

HEIPEPbIBHAS

HaXOJWTh INPOM3BOAHBIC 3JIEMECHTapHBIX (GYHKINH,
MCTIONB3Ys CIIPAaBOYHBIE MaTEPHAJIbl, UCCIEA0BATh B
MpoCTEHIIMX ciydasx (YHKIMHM HAa MOHOTOHHOCTb,
HaXOJUTh HAaWOONBIINE W HAaUMEHBIINE 3HAYCHHA
(YHKIMHA; CTpPOUTh TpaduKd MHOTOWICHOB
HCTI0JIB30BaHHEM

C
amnmapara  MaTeMaTH4eCKOro
QHAJIN3a; [IPUMEHITh [IPOU3BOJIHYIO IIPU PEIICHUU
3a1a4  Ha

OPUCHTUPOBAHHBIC

JBHXXCHUC, peuaTtb IIPaKTUKO-|

3aJa4d  Ha HaWOOJIBIIME W]
HAUMCHBIINC 3HAYCHMs, Ha HaXO0XKJICHUC nyTH,
CKOPOCTH H YCKOPEHUS;

YMETh OIEPUPOBATh IMOHATHUSIMH: JBIKCHHE B
MPOCTpaHCTBE, MOJOOHBIE (PUTYPHI B IPOCTPAHCTBE;
ICII0JIH30BATh IIoIIaaAeH|

MOBEpXHOCTEH M O0BEMOB MOMOOHBIX (QUTYp MpH

OTHOIICHHEC

peIIeHH 3a7ay;
- YMETb BBIYUCISITH T'€OMETPHYECKHUE BEIMYHHBI
(mmuHA,  yroi, miom@Ab, 00beM,  IUIOIIAh
MOBEPXHOCTH), MCIIONIB3YSI M3y4deHHBIE (HOPMYIBI U

METOIbI

[1K 4.3. CoznaBath
MHGOPMALMOHHYIO
cpey JOIIKOJIbHON
0OpazoBaTeIbHOM
PYIIITBI C TIETTBIO
[pa3BUTHA Y JAE€TEI OCHOB
mH(pOpMaMOHHOH

KyJIBTYPBI.

- COCTaBJIATh  PEKOMEHAAIUH  TIO
Co3MaHni0  MH(MOPMAITMOHHON  Ccpebl
0Opa3oBaTeNpHON TPYIIIBI B
COOTBETCTBHUU C BO3pPaCTHBIMY
OCOOEHHOCTSIMH ~ JIeTeH  JOIIKOJBHOTO
BO3pacra,

- Cco3JaBaTh MOJENHM DJIEMEHTOB OQopMIIeHHS
[pa3BUBAOILEH IIPEIMETHO-IIPOCTPAHCTBEHHOM]]
cpexst B rpynme 100;

aHAIM3UPOBATh TEKYIIYIO (CYIIECTBYIOIIYIO)
MH(pOPMAIMOHHYIO Cpely B pa3HbIX BO3PACTHBIX
rpynmax J100;

- AHAJIM3UPOBATh pa60‘lI/I€ nporpaMmbl BOCIIUTAHUS

J100;

22



2.CTPYKTYPA U COJAEPXXAHUE YYEBHOM JUCIUITIIUHBI

2.1. O0beM y4eOHOM JMCHUIJIMHBI U BBl y4e0HOI padoThI

. Bcero CemecTpsl

Bua yuebHoii paboThl HACOB 1 5
YyeOHas Harpy3ka (Bcero) 340 100 240
AynutopHble 3aHATHS (BCErO) 316 88 228
B ToMm uucne:
3aHATUA JIEKIIUOHHOTO THUIIA 202 56 146
MIPAKTUYECKHUE 3aHATUS (IPAKTUKYMBI) 114 32 82
1abopaTopHbIE 3aHATUS
CamocrosTenbHas paboTa (Bcero) 12 6 6
B TOM YHCIJIC:
Kypcosas paboma 0 0 0
Pegepam 0 0
Koncynomayuu 12 6 6
By npoMexyTodyHo# aTTecTarum (9K3aMeH) 9K3aMeH | PK3aMeH
O6mas TpynoemkocTs 340 yac 340 100 240

2.2. CTpyKTypa IMCUMILIUHBI:

KoJinuecTBO ayIUTOPHBIX YACOB

HaumenoBaHue pa3jesnos U TeM IpakTnuyeckue u
Teoperuueckoe
Bcero JadopaTopHble
o0yueHnue
3aHATHUS

Paszpnen 1. IloBTopeHue Kypca MaTeMaTUKHU OCHOBHOM LIKOJIBI 18 8 10
Pasznen 2 [psimble ¥ MIIOCKOCTU B IPOCTPAHCTBE 18 12 6
Paznen 3. KoopauHaTh! 1 BEKTOPHI 14 8 6
Paznen 4. OcHOBBI TPUTOHOMETPHH. TPUrOHOMETPHUYECKHE

38 28 10
GbyHKIUN
Paszpnen 5. 8 4 4
KommekcHsle yncna
Paznen 6. IlponsBoaHast QyHKIMU, €€ TPUMEHEHHE 34 26 8
Paznen 7. 44 28 16
MHOTrOrpaHHHUKH U Tella BpaleHUs]
Paznen 8.

14 8 6
[TepBooOpasHas GyHKIMH, €€ IPUMEHEHHE
Paznen 9. 16 14 2
Crenenu u kopHu. CreneHHast QyHKIus
Pasnen 10. [Toka3arenbHas GhyHKIUsS 16 8 8
Paznen 11. Jlorapudmel. Jlorapudmudaeckas GyHKIus 30 22 8
Paznen 12. 12 2 10
MHo>xecTBa. DJIeMEHTHI Teopur TpadoB
Paznen 13. DnemMeHTH! KOMOMHATOPUKH, CTATUCTHKH U TEOPUU 26 16 10
BEpPOSATHOCTEN
Paznen 14. YpaBHeHUs 1 HEPABEHCTBA 28 18 10
Kypcogas pabora (IIpu HaIM4HN)
Bcero no aucuumimne 316 202 114
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2.3. TemaTn4ecKuil IJIaH U coiep:kaHne yueOHou nucuuiiinabl Y /.02 MartemaTuka

Coaep:xanue yuedOHOTro MaTepnaJia (OCHOBHOE H Dopmupy
HaumeHnoBaHue pa3ae/ioB u npogeccuoOHAILHO-0PHEHTHPOBAHHOE), 1a00paTOPHbIE H O0Bbem eMble
TeM NPaKTHYeCKHe 3aHATHS, NPUKJIATHONH MOLYJIb (MPU 4acos KOMIIeTeH
HAJIUYHH) U
1 2 3 4
OcHoBHOe coaep:kaHue
Pazgen 1. IloBTOopenme 18
Kypca MaTeMaTHKH
OCHOBHOH IIKOJIBI
Tema 1.1 Coneprkanne yaeOHOTO MaTepHaia
Heme w 3amaum MaTeMaTHKH | Ba3oBble 3HaHMS WM YMEHUs 10  MareMaThke B
IPY OCBOCHUH CIENUATIBHOCTH | MpOoQeCCHOHATBHON U B TIOBCEHEBHOM JIESITEIIEHOCTH.
Jlexis 2
Tema 1.2 ConepikaHue yu4eOHOTO MaTepuaia
UYucna " BhIUUCIIeHNs. | JIeWicTBUS Han TOJOXHUTEIBHBIMH W OTPUIATEIHHBIMH
Beripaskenns U | 9yucIaMH, OOBIKHOBEHHBIMU U JACCSTUYHBIMH APOOSIMU.
npeoOpa3oBaHus JelictBus  co  CTEHEHAMH, (QOPMYIbI  COKPAIIEHHOTO 2
YMHOKCHUSI.
Jlexuus
Tema 1.3. IIpodeccuoHaNTBbHO-OPHEHTHPOBAHHOE cojep:kaHue
I'eomeTpus Ha mI0CKOCTH (comepikaHue MPUKJIAJTHOTO MOAYJIsI)
Buns! mtockux GUryp v UX IIIOIMAIb. OK-01,
[IpakTHKO-OpHEHTHPOBAHHBIE 3aJaull B Kypce T€OMETpPHUU Ha 2 OK-02,
MJIOCKOCTH OK-03,
[IpakTHueckoe 3aHsTHE OK-04,
OK-05,
Tema 1.4 Cogepxanue yuyeOHOrO MaTepuaia OK-06
IIporieHTHBIC BEIYUCICHUS IIpocThle TPOLEHTHI, pa3Hble CHOCOOBI HX BBIUMCIICHUS. 0K-0 7’
Cr0>KHBIE TPOICHTHI 4 K 4.3
[pakTHyeckoe 3aHsTHE
Tema 1.5 Coneprxanre yaeOHOTO MaTepHaia
VYpaBHEHMSI U HEPABEHCTBA JlunelitHble, KBaJpaTHBIE, APOOHO-IMHEHHBIE ypaBHEHUSA WU
HEpaBEHCTBa 2
[IpaxkTryeckoe 3aHATHE
Tema 1.6 Coneprxanne yaeOHOTO MaTepHaia
Cucrembl  ypaBHeHMH M | CriocoObl pelieHns CHCTeM JIMHEHHbIX ypaBHeHui. [ToHsThs:
HEPABEHCTB MaTpuna 2x2 u 3x3, onpenenutens MaTpuisl. Meton I'aycca. 4
CucreMbl HETMHENHBIX ypaBHEHUNH. CUCTEMBI HEPABEHCTB
Jlexuus
Tema 1.7 Copepxanue yaeOHOTO MaTepuaia
BxoHoi#1 KOHTPOJIB Brruucnenus u npeoOpa3oBaHus. YpaBHEHUS ¥ HEPaBEHCTBA.
I'eomeTpust Ha mockocTH 2
KonrponbHas padora
Paznen 2 Ilpsimble u 18
TJIOCKOCTH B NMPOCTPAHCTBE OK-01,
Tema 2.1. Copepxanne yaeOHOTO MaTepHraa OK-03,
OcHOBHBIE nousarust | Ilpeamer crepeomerprn. OCHOBHBIE TOHATHA (TOUKa, IpIMasi, OK-04,
CTEPEOMETPHH. IUIOCKOCTB, HPOCTPAHCTBO). OcHOBHbIE AKCHOMBI 2 OK-07
Pacnonoxxenne mpAMBIX M | cTepeoMeTpud.  [lepecekarolumecsi, — mapajuielibHble U K 4.3
IUIOCKOCTEN ckpemuBaromuecss  mnpsMele.  [Ipu3sHak © CBONCTBO
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CKpCLIMBAIOMIUXCA TIPAMBIX. OCHOBHEIC MPpOCTPAHCTBECHHLIC

¢burypsr.
Jlexuus
Tewma 2.2. Coneprkanne yaeOHOTO MaTepHaia
[MapannensHOCTD npaMelX, | [lapamiensHple mpsiMas ¥ IUIOCKOCTh.  OmperneneHwue.
psIMOH u miockocty, | [Ipusnak. CBoiictBa (c mokaszarenbcTBOM). [lapamiensHbie
TUTOCKOCTEH mwiockoctd.  Ompenmenenne.  Ilpmsnak.  CaoiictBa  (C
JI0Ka3aTeNbCTBOM). Terpasap u €ero 3JICMEHTBI. 4
IMapannenenunen u ero JJIEMEHTHI. CsaoiicTBa
MIPOTHBOMOJIOKHBIX T'paHe! U AuaroHajgei mapasienenunesa.
ITocTpoenue ceuenuil. Penienue 3anay.
Jlexuus
Tema 2.3. Coneprxanne yaeOHOTO MaTepHaia
[lepneHaUKYIAPHOCTD Ilepnenaukynsapusie  mpsimbie. [lapamiensHple  NpsIMBIE,
HPSAMBIX, IPAMOH H NepIeHANKYIIIpHbIE K IIOCKOCTH. ITpusnax
IUIOCKOCTH, TUIOCKOCTEH NePIEeHANKYIIPHOCTH MPsIMOI u IJIOCKOCTH.
Jloka3aTenbcTBo. Ilepniennukysnsp u HaKJIOHHas.
[leprniennukynspHbIe IJIOCKOCTH. IIpusHax 2
NIEPIECHIUKYISIPHOCTH IIJIOCKOCTEH. JloKa3aTeNbCTBO.
PaccrosHust B mpocTpaHCTBE
Jlexuus
Tema 2.4. Coneprxanne yaeOHOTO MaTepHaia
Teopema o Tpex
HepTeHTHKYIAPaX Teopema o Tpex nepneHgukyispax. JlokazarenbcTBo. YTroa 4
MEXAY IPSAMOM U INIOCKOCTBIO. YTOJI MEXKIY IUIOCKOCTSIMHU
Jlexuus
Tema 2.5. IpodeccuoHaILHO-OPHEHTUPOBAHHOE coJepiKaHue
[TapannensHele, (coaep:xaHue NPUKJIATHOIO MOAYJIA)
HEePIEHANKYJIISIPHbIC, AXCHOMBI cTepeoMeTpHH. llepneHnuKyIsIpHOCTh HpPSMON U
CKPEIIMBAIONINECS MTPSIMBbIE IUTOCKOCTH, MapauIeIbHOCTh JIBYyX HPSAMBIX, 4
MePHEHANKYJSIPHBIX ~ TUIOCKOCTH,  NEPIICHIUKYISIPHOCTh
IUIOCKOCTEM
[IpaxkTryeckoe 3aHATHE
Tema 2.6. ConepixaHue yueOHOro MaTepuasia
Pemenve 3amau. Ilpsmele n | PacnonokeHue MOPsSMbIX M IUIOCKOCTEH B TMPOCTPAHCTBE.
TUIOCKOCTH B TIPOCTPAHCTBE [lepneHauKyIIpHOCTH ¥ NHAPaUIENBHOCTE  NPSAMBIX U
miockocTell. CKpelnBaomuecs npsmble 2
KonTtponsHas pabora
Paznen 3. KoopauHarsl u 14
BEKTOPBI
Tema 3.1 Coneprxanre yaeOHOTO MaTepHaia
JlexkapToBbl  KOOpPAMHATBI B | JIeKapTOBBI KOODAWHATHI B TpPOCTpaHCTBE. llpocreiimine
npocTpancTBe.  PaccrosHume | 3amaum B koopaumHartax. PaccrosiHne MexIy ABYMsI TOUKaMH, 4
MEXIYy  IBYMS TOYKaMU. | KOOPJIAMHATEI CEPEAUHBI OTPE3Ka OK-02,
KoopaunaTs cepenuHbl | JIeKIus OK-03,
OTpe3Ka OK-04,
Tema 3.2 Copnepxanue y4eOHOTO MaTepHuaia OK-07
BexTopsl B mpocTpaHCTBeE. Bexropsl B mpocTtpancTBe. Cll0)K€HHE U BBIYUTaHUE BEKTOPOB. MK 4.3
VYron Mexay  BeKTOpaMHu. | YMHOXKCHHE BeKTOpa Ha 4ucio. KoMIulaHapHble BEKTOPHI.
CkansipHoe npousBefeHrne | CkalasipHOE NPOU3BENECHUE BEKTOPOB. Pa3noxkeHue BekTopa no 4
BEKTOPOB TpeM HEKOMIUIaHApHBIM BekTopaMm. KoopamHaTel BEKTOpa,

CKaJIPHOE TIPOM3BEJEHHE BEKTOPOB B KOOPAMHATAX, YroJl
MEXAY BEKTOpaMH, yrojl MEXAY NMPsIMOM U MIOCKOCTBIO, YIOJl
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MEXTY IUIOCKOCTSIMH. VYpaBHeHue MJIOCKOCTH.
I'eomeTprueckuii CMBICH onpenenuTens 2x2
Jlexnus

Tema 3.3 IIpodeccuoHaNIBEHO-OPHEHTHPOBAHHOE cojep:xaHue

IIpakTHKO-OpUEHTHPOBAHHBIE

(comepikaHue NPUKJIAJTHOTO MOXYJISI)

3aJa4yd  Ha  KoopauMHaTHOW | KoopanmHaTHas IJIOCKOCTb. BpIuMcieHHe paccTosHUH U 4
TUIOCKOCTH IUIonIaaeH Ha IIockocTH. KoandecTBeHHbIE pacdeTsl
[IpakTudeckoe 3ansaTue
Tema 3.4 Coneprkanne yaeOHOTO MaTepHaia
Pemenne 3amau. Koopaunatel | JlekapToBBl KOOPAMHATBL B OPOCTPAaHCTBE. BekTopbl B
¥ BEKTOPBI npoctpancTtBe.  ClokeHME€ M BBIYUTAaHUE  BEKTOPOB.
YMHOXKEHHEe BekTopa Ha uuciao. KoMmiulaHapHbBle BEKTOPBIL.
CkansipHOe IIPOU3BEICHUE BEKTOPOB. Pa3nojkeHne Bexropa mo
TpPEeM HEKOMIUIaHapHbIM BekTopam. [Ipocreiimme 3amga4um B )
KoopauHaTaXx. KoopauHaTel BEKTOpa, pPACCTOSIHUE MEXIy
TOYKaMH, KOOPAMHATBI CEPEeAWHBI OTpE3Ka, CKaJsIpHOE
NIPOM3BEZCHNE BEKTOPOB B KOOPAWHATAX, YIOJI MEXAy
BEKTOPaMH, YTOJ MEXIy MPIMOH U IIIOCKOCTHIO, YTOI MEXIY
IUTOCKOCTSIMH
KonrponbHas padbota
Paznen 4. OcHOBBI 38
TPUTOHOMETPHH.
TpuroHomerpuyeckue
Gyukumuu
Tema 4.1 Coneprxanne yaeOHOTO MaTepHaia
Tpuronomerpuueckue Panuannas mepa yria. IloBOpoT TOuYkM BOKpPYr Hayana
GbyHKIMN OpOU3BOJIBHOTO | KoopauHaT. OmpeleneHUe CHHyca, KOCHHYyca, TaHIeHca U
yrna, 4ucna. PanuanHas M | KOTaHreHca. 3HaKU CHHYCa, KOCHHYCA, TAHT€HCa U KOTaHIeHCa 4
rpajsycHas Mepa yria 10 YeTBEPTAM. 3aBUCHUMOCTh MEXIy CHHYCOM, KOCHHYCOM,
TAHT€HCOM M KOTaHT'€HCOM OJTHOTO ¥ TOTO XK€ yIiia
Jlexumsa
Tema 4.2 Coneprxanre yaeOHOTO MaTepHaia
OcHoBHBIE Tpuronomerpuueckue Toxxaecrtsa. CHHYC, KOCHHYC, TaHT€HC OK-01,
TPUTOHOMETPUIECKHE U KOTaHI€HC YTJIOB o U - 0. DOpMyIIbI IPUBEIECHUS 4 OK-02,
TOXIECTBA. Jlexuus OK-03,
DopMysbl IPUBEACHUS OK-04,
Tema 4.3 Copepxanue yaeOHOTO MaTepuaa OK-05,
CuHyc,  KOCHHYC,  TAHICHC ["Cyyiva i pasHOCT CHHYCOB. CyMMa U pasHOCTh KOCHHYCOB, OK-06,
CYMMBL H pasHOCTH  JIBYX | Cygyc u kocuHyc aBoitHOro yria. ®opmysibl TONOBHHHOTO OK-07
YIJio8 yrna.  Ilpeo6Gpa3oBaHusi — CyMMbl — TPHUTOHOMETPHYECKHX 1K 4.3
Cunyc n KOCHHYC JBOHHOTO | gyvuyyiii B npoussesicHMe H TOH3BENCHHS B CyMMY. 6
yria. QOpMyIIbl HOJTOBUHHOTO | Byinaicenye TPUrOHOMETPHYECKHX (YHKIMII Yepe3 TaHreHc
yria MTOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHUs MpOCTEHIINX
TPUTOHOMETPHUUECKHUX BBIPAKCHNH
Jlexuus
Tema 4.4 Coneprxanue yueOHOr0 MaTepHuaa
QyHKupY, KX  CBOMCTBA. | OOnacTh ONpenesieHns] U MHOXKECTBO 3HAYCHUH (YHKIUIA.
Crioco0b1 3amanns QyHKINN UETHOCTh, HEYETHOCTH, MEPUOTUIHOCTE QyHKIHI. CrocoObt 2
3amaHusd QyHKIHN
Jlexumsa
Tema 4.5 Coneprxanue yueOHOr0 MaTepHuaia P
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Tpuronomerpuyeckue OOmactp  ompeleneHuss M MHOXECTBO  3HAYCHUH

(yHKIOMM, WX CBOWCTBA U | TPUTOHOMETPUUYECKMX (QyHKIMH. YETHOCT, HEYETHOCTS,

rpaduku MIEPUOANYHOCTh TPUTOHOMETpUUEeCKUX (yHKImH. CBOMCTBa U
rpadguku QYHKIHN y = COS X, y =Sin X, y = tg X, y = ctg X.
Jlexuus

Tema 4.6 Coneprxanne yaeOHOTO MaTepHaia

IIpeobpa3oBanne  rpaduxoB
Cxatne ® pacTsHKeHHE TpadUKOB TPUTOHOMETPHYCCKUX

TPUTOHOMETPHUUECKHUX .

5 GbyHKIAH.

GbyHKIIH .
[IpeobpazoBanue rpauKOB TPUTOHOMETPHICCKUX (DYHKITHIA
[IpakTHyeckoe 3aHsTHE

Tema 4.7 IIpodeccuonaabHO-OPHEHTHPOBAHHOE cojiepkaHue

Omnucanue (coaep:xaHue NPUKJIATHOTO MOIYJIS)

MPOU3BOJICTBEHHBIX Hcnonp3oBaHne CBOMCTB TPUTOHOMETPUUYECKHX (QYHKIMH B

IpOLECCOB  C  TOMOILBIO | MPOo(heCCHOHATBHBIX 3aa9ax

rpaduKoB PyHKIHIHA [IpakTrdeckoe 3aHATHE

Tema 4.8 ConepixaHue y4eOHOTO MaTepuaia

Ob6patHsie =
OOpatHble TpuroHomerpuueckue ¢GyHkuuu. MXx cBoiicTBa U

TPUTOHOMETPHUUECKHE
rpaduku

HKIIH

by Jlexuus

Tema 4.9 Copneprkanne yaeOHOTO MaTepHaia

Tpuronomerpuyeckue YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X =

YpaBHCHUSA U HCPABCHCTBA

a, ctg x = a. PemeHue TpUTOHOMETPUUECKUX YypaBHEHMH

OCHOBHBIX THUIIOB: HpOCTefII.HHe TPUTOHOMETPHUUICCKHUEC

YpaBHCHUA, CBOOAIIHNECCA K KBaJApaTHbIM, peuracMbIC

pa3lIoKEHUEM Ha MHOKUTENHN, OHOPOJIHBIE.
[pocreiimme TpUrOHOMETPUYECKIE HEPABEHCTBA

Jlexuus
Tema 4.10 Coneprxanue yueOHOro Marepuaia
CucreMsl — -
CucTeMsl IPOCTEHUIINX TPUTOHOMETPUYECKIX YPABHEHUH
TPUTOHOMETPUYECKUX
ypaBHEHU Jlexumst
Tema 4.11 Cogepxanne yaeOHOTO MaTepuaa
Pemenve  3amau.  ocHOBHI | [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPa)KEHUI.
TPUTOHOMETPHH. Pemienue TpUroHOMETPUYECKUX YPABHEHMM M HEPABEHCTB B
Tpuronomerpuyeckue TOM YHCJIE C UCIIOJIb30BAHNEM CBOMCTB (pyHKIHIA.
GbyHKIIH KontponsHas pabora
Pazgen S.

KoMmmiiekcHbIe UncIa

Tema 5.1
KoMiutekcHble unciia

Coneprxanue yaeOHOro MaTepuaia

[onsarne xomrmekcHoro yucia. ConpsKeHHbIE KOMIUICKCHEIC
Yyuclia, MOAYJIb W apryMEHT KOMIUIEKCHOTO uucia. dopma
KOMIIJIEKCHOTO gmucia

3aMcH (reomeTpuueckas,

TpUTOHOMETpUYecKas, anreOpandeckas). ApupmeTHdecKue

HeﬁCTBHH C KOMINICKCHBIMH YHCJIaMU

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 5.2
[Ipumenenue
umcen

KOMINJICKCHBIX

Coneprxanue yueOHOr0 MaTepHuaia

BrmonHenne pacdy€ToB C IIOMOMIBKO KOMIIJICKCHBIX YHCECII.
HpI/IMepBI HCIIOJIb30BAHUA KOMIIICKCHBIX YHCCJII

IIpakTudeckoe 3ansaTue
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Paznen 6. IlpousBoaHas 34
(yHknuu, ee npuMeHeHne
Tema 6.1 Coneprxanue yueOHOro Marepuaia
ITonsarue MIPOU3BOJHOM. =
OmnpeneneHne YUCIOBOH IOCIIEIOBATENHLHOCTH M CIIOCOOBI ee
Dopmyisl u npaBUiIa o o
3aganus. CBOWCTBa  YHCIOBBIX  ITOCIIEIOBATEIBbHOCTEH.
muddepeHIMpoBaHUSL o
MIPEAEICHNE IPeAena MOCIEeAOBATEIFHOCTH. BrruncieHne
MpeneNioB  mociepoBaTenbHOCTe. Ilpemen ¢yHKumm Ha )
6eckoneuHoctu. Ilpenen ¢yHkumm B Touke. [lpmpamenue
aprymenTa. [Ipupamenne ¢yHKImu. 3agadd, NPUBOLAIINE K
MOHATHIO  Npou3BOAHON.  OmpeneneHue  MPOU3BOIHOM.
AJNTOpPUTM OTBICKaHUS IPOU3BOJHOI
Jlexkums
Tema 6.2 Coneprxanue yueOHOro Marepuaia
IIpousBonaHsle CYMMBI
P A y > | ®opMmymsl muddepeHupoBaHus. IIpaBuna
pasHOCTH TIPOM3BEICHHS, 4
i depeHInpoBaHAS
JaCTHOTO
Jlexuus
Tema 6.3 Copneprkanne yaeOHOTO MaTepHaia
IIpousBonHbie
TPHTOHOMETPHIECKHX Omnpenenenue CJIOKHOM dbyHKIUU. [IpousBonHas
byHKHL. Tpoussosmas | TPHTOHOMETPHICCKHX ¢ynkmuid.  [IpomsBomHas — CIIOKHOM 4
CIOKHON QyHKIMH bynKuwm
Jlexuus
Tema 6.4 Coneprxanne yaeOHOTO MaTepHaia
IlomsaTe o HenpepslBHOCTH | [loHsTHe HempepbiBHOH (yHKkimn. CBOHCTBA HEMpPEPHIBHOU
¢byHkuuu. Meron UHTEPBANOB | (pyHKIMK. CBs13b MEXAY HEIPEPBIBHOCTHIO u )
muddepeHINpyeMocTbi0  (QDYHKIMM B TOYKE. AJTOPHUTM
pelIeHsI HEpaBEHCTB METO/JOM HHTEPBAJIOB
Jlexuus
Tema 6.5 Copneprkanne yaeOHOTO MaTepHaia
I'eomerpuueckuii u v = =
N I'eomeTpruecknii cMBICI TPOW3BOJHON (YHKIMHM — YTIIOBOH
¢busmuecknit CMBICTT o
. KOX(PUIHUEHT KacaTeNbHOW K Tpaduky (YHKIHHA B TOYKE.
MPOU3BOTHOM .
VYpaBHeHHe KacaTedbHOM K rpaduky (yHKIUH. AJTOPHTM 4
COCTaBJICHHUSI ypaBHEHMS KacaTeNnbHOW K rpaduky (yHKINH
y=f(x)
Jlexuus
Tema 6.6 Copepxanue yaeOHOTO MaTepuaa
Duznyeckuit CMBICIT = = =
. Om3nueckuil  (MEXaHWYECKHH) CMBICI TNPOU3BOJHOM —
MPOU3BOTHOM B o 2
MT'HOBEHHAsl CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
npodeccHoHaNBHBIX 3a/1a9ax
[pakTHyeckoe 3aHsTHE
Tema 6.7 Coneprxanre yaeOHOTO MaTepHaia
MOHOTOHHOCTB Gyskuuu. | Bo3pacranue W yObiBaHHe  (DYHKIWH, COOTBETCTBHE
Touku s3xcTpeMyma BO3pacTaHus M yOBIBaHUS (YHKIMHM 3HAKy IPOW3BOJHON.
IlonsiTe NPOU3BOAHOM BBICLIETO IOPAJKA, COOTBETCTBHE
3HaKa BTOPOH MPOU3BOJHONW BBIMTYKJIOCTH (BOTHYTOCTH) 4
¢yHKIMHM Ha OTpe3Ke. 3ajayd Ha MaKCUMyM M MHHHMYM.
[loHATHE aCHMITOTHI, CIIOCOOBI MX OMPEACICHUSA. AJTOPUTM
uccienoBaHus (QYHKIMM W IOCTpOoeHHs ee rpaduka C
TIOMOIIIBIO IPON3BOIHOM. J{poOHO-TMHelHas GyHKIMS
Jlexumsa
Tema 6.8 Copepxanre yaeOHOTO MaTepuaa 4

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
1K 4.3
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UccnenoBanue ¢QyHKIMA H
HOCTpPOEHHE rPpaKOB

HccnenoBanne (yHKIMM Ha MOHOTOHHOCTh M IIOCTPOCHHE
rpaguKoB.

Jlexkums

Tema 6.9 Haubonpmiee u

Coneprxanne yaeOHOTO MaTepHaia

HaWMCHBIIIEEe 3HayeHus | HaxoxmeHne HawOOJNBIIET0O ¥ HAWMEHBIIETO 3HAYCHHH
¢byHKINH GyHKIMHA,  1ocTpoeHHe  TpadUKOB  MHOTOWIEHOB  C 2
HCIOb30BaHUEM amapaTa MaTeMaTHYECKOTO aHaIu3a
Jlexnus
Tema 6.10 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE coJepiKaHue
Haxoxxnenne onTUManbHOTO | (coaepikaHue MPHKJIATHOTO MOXYJISA)
pesyaprata ¢ noMowpio | HamMeHnspinee u HanmOombIee 3HAYCHUE (HYHKIINH 4
MPON3BOHON B MPAKTHUECKUX
3a/a4ax [IpakTudeckoe 3ansaTue
Tema 6.11 Coneprxanue yueOHOro Marepuaia
Pemenne 3amauq. Ilponssoanas | dopmynel u npasmia muddepennuposanus. MccnenoBanue
(yHKINH, ee TPUMECHEHHE ¢yHKOIMH ¢ TOMOmBI0 Tpom3BoxHOW. Hambompmee u 2
HaMMEHbIIee 3HAYCHUS (QYHKIIH
KonrponbHas padorta
Pazgen 7.
MHOrorpasHHuKd 4 TeJa 44
BpalleHust
Tema 7.1 Copneprkanne yaeOHOTO MaTepHaia
Bepumnsl,  pebpa,  rpaHd | [JomsTue MHOTOTpaHHHKA. Ero 3nmeMeHTHI: BepIIHMHEI, pedpa,
MHOTOTpaHHHKa rpanu. Jluaronans. CedeHue. BbINyKible W HEBBIMYKJIbIE 2
MHOTOTPaHHHUKH
Jlexuus
Tema 7.2 Coneprxanne yaeOHOTO MaTepHaia
[Ipuzma, ee cocraBisrONIINE,
[Monsitre npusmel. Ee ocHOBaHMsI U OOKOBBIE rpaHH. Bricota
CEUCHHE. [Mpsmas u
npusMbl. [IpsimMas n HakimoHHas npusMa. [IpaBunbHas nmpusma. 2
TpaBHJIbHAS IPU3MBI
Ee ceuenue
Jlexumsa
OK-01,
Tema 7.3 Coneprxanue yueOHOro MaTepuaia OK-02,
[Mapannenenunen, KyO. = OK-03,
[NMapannenenumnen, cBoOiicTBa IPSIMOYTOJIEHOTO
Ceuenne Ky0a, 2 OK-04,
napajuienenunena, kyd. Cedenue ky0a, mapaiienenumneaa
napajuiesenumneia OK-05,
Jlexumsa
OK-06,
Tema 7.4 ConeprxaHue yu4eOHOro MaTepuaia OK-07
IIupamuna, ee K 4.3
IMupamuna u ee snementsl. Ceuenne mupamuabl. [IpaBuiibHas
COCTaBIIAIONIHE, CEeYeHue. 2
npaMuza. Y cedeHHas MupamMuaa
IIpaBunbHas ApaMuza.
Jlexumsa
VYcedyenHas nupamuia
Tema 7.5 ConeprxaHue yu4eOHOro MaTepuaia
BoxoBas 51 TIOJIHAS v —
[Tnomans ©OOKOBOW W IIOJHOH IIOBEPXHOCTH MPHU3MBI,
MIOBEPXHOCTH TIPU3MBI, 2
TTUpaMUIbI
MHPaMU/IbI
Jlexuus
Tema 7.6 Coneprxanue yueOHOI0 MaTepHuaia
Cummerpust B KyoOe, -
CummeTpusi OTHOCUTEIbHO TOYKH, THPSAMOH, IUIOCKOCTH.
napajuieJieniumnesie,  MpHu3Me, 2
Cummerpust B KyOe, apajuienenunese, IpusMe, MupamMmue
UpamMuIe

Jlexumsa
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Tema 7.7

IIpodeccuoHaILHO-OPHEHTUPOBAHHOE coepxaHue

IIpumepsl  cuMmeTpuil B | (comepskaHHe MPUKJIATHOTO MOTYJIS)

npodeccuu CumMeTpHst B IPUPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY
[IpakTudeckoe 3ansaTue

Tema 7.8 Coneprxanue yueOHOro Marepuaia

IpaBunbHbIE MHOTOTPAHHUKH, | [TousTre MIPaBUILHOTO MHOTOTpaHHHKA. CBolicTBa
HUX CBOUCTBA MIPaBUIILHBIX MHOTOTPAaHHUKOB

[IpakTudeckoe 3ansaTue
Tema 7.9 Coneprxanue yueOHOro Marepuaia
Hununnp, €ro

Hunuaap wu  ero  snementsl. CedyeHwe — UWIMHIpA
COCTaBJISIOIIHE. CeucHue

(mapannenabHOE OCHOBAHUIO U OocH). Pa3zBepTka nunuHapa
ITAHPA

Jlexkums
Tema 7.10 IIpodeccuoHAILHO-OPHEHTUPOBAHHOE coJepiKaHue
Konyc, ero cocrapnstomue. | (comepkanue MPUKJIATHOTO MOXYJIS)

Ceuenue KoHyca

Konyc u ero amementsl. CeuyeHue KoHyca (mapajuielbHOE
OCHOBaHUIO M TPOXOAAIIEE HYepe3 BEpUIMHY), KOHHMUYECKUE
ceueHus. Pa3BepTka KoHyca

Jlexmus

Tema 7.11
VYceuennslii konyc. CedeHue
YCEYEHHOTO KOHYyCa

Cozepxanue yueGHOrO MaTepuaia

VYceuennslit konyc. Ero obpasyromias u BbicoTa. CeucHue
YCEYEHHOT0 KOHYyca.

Jlexkumsa

Tema 7.12
lap u cepa, ux ceuenuns

Coneprxanue y4eOHOro MaTepuaia

[lap u chepa. Bzanmuoe pacnonoxenue chepsl U MIOCKOCTH.
Ceuenue mapa, cepbl

Jlexkumsa

Tema 7.13
Tlonsstne 00 o00BEMe Tena.

Coneprxkanue yaeOHOro MaTepuana

Ionsatue 06 obwveme Tenma. OObeM KyOa W IPSIMOYTOJILHOTO

OrHorenue 00BeMOB napatenenunena. O6beM npu3Mbl U IHIHHApPa. OTHOIIEHHE
NOJOOHBIX Tel 00beMOB  TOMOOHBIX  Ted.  ['€OMETpHUUYECKHid  CMBICI
OTIpeNIeNTUTENS 3-TO TIOPSIIKa

Jlexumsa
Tema 7.14 Copepxanue yaeOHOTO MaTepuaa
O6bembI n IIomanu | O6sembl mupamuabl U KoHyca. OO0bem mapa. [Lmomaam

MOBEPXHOCTEH Tell

IMMOBEPXHOCTHU TECJI

Jlexumsa
Tema 7.15 Copepxanue yaeOHOTO MaTepuaia
KomOunarumn
KomOnHanmm reoMeTpruIecKux Tei
MHOTOTPAaHHMKOB ¥ Tel
BpaICHUS [IpaxkTryeckoe 3aHATHE
Tema 7.16 Copepxanue yaeOHOTO MaTepuaa
I'eomerpuyeckue Hcnons3oBanne KOMOMHAIMK MHOTOTPDAaHHUKOB W Tel
KOMOWMHAIIMN HA TIPAKTHKE BpAICHUS B IPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4ax
IIpakTudeckoe 3ansaTue
Tema 7.17 Copnepxanue yaeOHOTO MaTepuaa
Pewenue 3anau.
OObeMBl M IIOIIAJM MOBEPXHOCTH MHOTOI'DAaHHUKOB M TEI
MHororpanHukn M Tena

BpallleHUs

BpalicHud

KonrponbHas padora
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Pa3nen 8.

IlepBooOpa3nass ¢QyHKUHUH, 14
ee IPUMEHeHne
Tema 8.1 Coneprxanne yaeOHOTO MaTepHaia
[TepBooOpasnas ¢GyHKIHN. —
3azaya 0 BOCCTAHOBJICHMU 3aKOHA JBIDKEHHS 1O M3BECTHOM
IIpaBuna HaXO0XKIEHHUS
ckopoctu. Ilonstue wuHTerpupoBaHus. O3HaKOMIIEHHE C
MIepPBOOOPA3HBIX .
MIOHSTHEM MHTErpaia u nepBoodpasHoi st GpyHkumn y=f(x).
Pemenne 3amad Ha CBS3b NMEPBOOOPA3HON M €€ MPOM3BOIHOM, 2
BEIUMCIICHUE TIepBOOOpa3HON i maHHON (yHKImm. Tabmuma
dopMyn I  HaXOXICHHS TIepBOOOpa3HbIX. V3ydeHwme
MIpaBUJIa BEIYMCICHUS IEPBOOOPa3HON
Jlexkums
Tewma 8.2 Coneprxanne yaeOHOTO MaTepHaia
ITmomane KPUBOJIMHENHOMN
3anauy, IPUBOJAIIME K MOHSTUIO ONPENEICHHOI0 HHTerpaia
Tpaneumy. dopmyna L.
. — O BBIYMCIICHWW IUIOIIAAN KPUBOJIMHEHHOW Tpamenun, o
Herorona — JleliOHuna .
nepemerieHny Touku. IloHsATHE OmMpenenéHHOro HMHTErpana. 2 OK-01,
I'eomerpuuecknit ¥ (U3MUECKUH CMBICT  ONPEIEICHHOTO OK-02,
naTerpana. ®opmyna Hetorona— Jleiioanma OK-03,
Jlexnuns OK-04,
OK-05
Tema 8.3 Coneprxanne yaeOHOTO MaTepHaia OK 06’
v “VUY,
Heonpenenennsprii " | TIoHsATHE HEONPEEIEHHOTO UHTErpaja 2 OK-07
OTIpeIeTICHHBII HHTETPaJIbI P K 43
Tewma 8.4 Coneprxanne yaeOHOTO MaTepHaia
[lonsTHe 00 ompenenecHHOM —
I'eomeTpHuecKuil CMBICI ONpeeNeHHOr0 HHTerpaia 2
UHTETpaTEe  Kak  IUIOMAau
KPUBOJINHEHHOM Tpaneuuu Jlexuus
Tema 8.5 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE coJepiKaHue
OnpeneneHHblli HMHTErpal B | (cogep:KaHHe MPHKJIATHOTO MOTYJIN)
KHU3HU l'eomeTpuuecknii  CMbBICT  ONPEAENIEHHOTO  HMHTErpaa.
®opmyna Herorona - JleiiOHmIa. 4
Pemenne 3a1a4 Ha MpUMEHEHHE MHTETpasia AJIS BBIYHCIICHUS
(U3MYECKUX BEJIMYUH U MJI0IIAACH
[IpaxkTryeckoe 3aHATHE
Tema 8.6 Coneprxanre yaeOHOTO MaTepHaia
Pewmenune 3azad4.
[TepBooOpaznas GbyHKIMA. [paBuna HaXOXJICHHS
ITepBooOpa3Has ¢GyHKIUH, ee 2
nepBooOpasHeIX. Ee npumenenue
MpUMEHEHHE
KonrponbHas padora
Paznen 9.
Crenenn U KOPHHM. 16
Crenennasi pyHkumus
Tema 9.1 Conepxanue y4eOHOTO MaTepHuaia OK-01,
Crenennas  QyHKuus,  ee | [lonsTue KOpHSl N-OW CTENEeHU U3 JAEUCTBUTENBHOIO 4YHCIA. OK-02,
CBOJCTBa no o o -
Oynkimn ¥ = yX  #ux cBoiictBa M rpaduku. CpoiicTBa 4 OK-03,
o OK-04,
KOPHS N-O1 CTENICHH
; P OK-05,
eKIUs
OK-07
Tema 9.2 Coneprxanue yueOHOr0 MaTepHuaa
IIpeoGpasoBanne BbIpaKCHH [IpeoOpa3oBaHue UPpaOHAIBHBIX BBIPAKEHHUN 4

C KOpHSIMU N-OM CTETIEHU

Jlexkumsa
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Tema 9.3 Coneprxanue yueOHOro Marepuaia
Ceoiictsa CcTeteHn C | Tlonsatue cremenu c MOOBIM pAlMOHANBHBIM MOKA3aTENIEM.
paHHOHaHI’HHM 1| Crenennsie GpyHKIMH, UX CBOHCTBA U rpaduKH 2
JeHCTBUTENTEHBIM Texuus
MOKa3aTeIIMHU
Tema 9.4 Coneprxanne yaeOHOTO MaTepHaia
Pemenne  MppanMOHANBHBIX | PaBHOCHIILHOCTH HPPALMOHATBHBIX YPABHEHHI ¥ HEPABEHCTB.
YPABHCHHUI ¥ HEPABCHCTB Mertonpl ux peweHus. Pemenue nppaioHalbHbIX YpaBHEHUN 4
1 HEPaBEHCTB
Jlexkums
Tema 9.5 Copneprxanne yaeOHOTO MaTepHaia
Crenenn n xopun. CTeneHHas | Onpenenenne CTemeHHO# (yHKuuA. Mcrmonb3oBaHne ee )
yHKIHS CBOWCTB IIPH PELIEHNH YPABHEHNUI M HEPABEHCTB
KonrponsHas padborta
Pazgen 10. IToka3aTeabHas 14
pynkuus
Tema 10.1 Coneprkanne yaeOHOTO MaTepHaa
IMokazarensHas QyHKUMs, €€ | Cremens c MIPOU3BOJBHBIM JEHCTBUTEIBHBIM IOKA3aTEIEM.
CBO¥CTBA OmnpeneneHrne TOKa3aTeNbHOW (YHKIMH, €€ CBOicTBa u
rpaguk. 3HAaKOMCTBO C TIPUMEHEHHEM IIOKa3aTeNIbHON 4
GbyHKIMN. Pemenue [IOKa3aTeIbHBIX yYpaBHEHUNI
(YHKIIMOHAIBHO-TPa()UUIECKIM METOJIOM
Jlexuus
Tema 10.2 Coneprkanne yaeOHOTO MaTepHaia OK-01,
Pemenne IIOKa3aTCIIbHBIX | PepieHne MOKa3aTeIbHbIX YPAaBHEHUH METOJIOM ypaBHUBAHUS OK-02,
YPaBHEHUI ¥ HEPABEHCTB MOKa3zaTeeil, MEeTOJOM BBEIEHUS HOBOW MEPEMEHHOM, 6 OK-03,
(yHKIMOHAIBHO-TPadUIECKUM METOJIOM. Pemenune OK-04,
IIOKa3aTeIbHBIX HEPABEHCTB OK-05,
[IpaxkTryeckoe 3aHATHE OK-07
Tema 10.3 Coneprxanre yaeOHOTO MaTepHaia
Cucremsl IIOKa3aTCIbHBIX | PenieHne CUCTEM MOKa3aTeIbHBIX YpaBHEHUI 4
ypaBHEHHH Texs
Tema 10.4 Coneprxanue yaeOHOTO MaTepHaia
Pemenne 3alaq. | PenieHue MoKazaTeJIbHbIX YPAaBHEHUH METOJIOM ypaBHUBAHUS
IMokazarenbHas QyHKIUSA MoKazaTejlel M MEeTOJO0M BBEJIEHUS HOBOM NEPEMEHHOM. 2
Pemrenne noka3aTeIbHBIX HEPABEHCTB
KonTtponsHas pabora
Pazpen 11. Jlorapugmsi.
Jlorapugmuyeckas 30
byukuus
Tema 11.1 Cogepxanne yaeOHOTO MaTepuaa
Jlorapudm quca. — — OK-01,
JlecsTHaHb M HATYpATbHbIi Jlorapudm uncina. JlecITHUHBINA W HATYpalbHBIN JOrapu(pMBbl, 6 OK-02,
norapu(mpl, 9ACIIO € meno © OK-03,
Jlexmus OK-04,
Tema 11.2 Copnepxanue y4eOHOTO MaTepHuaia OK-05,
CaoiicTBa JOTapu(pMOB. - OK-07
Onepatus CaoiicTsa sorapudmos. Omneparys iorapuGMUpOBaHUS 4 K 4.3
norapuMupoBaHU Jlexuys
Tema 11.3 Coneprxanue yueOHOr0 MaTepHuaia 4

Jlorapndmudeckass GyHKIHSA,

Jlorapudpmudeckas pyHKIUS U ee CBOMCTBA
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€€ CBOMCTBa

Jlexusa

Tema 11.4

Copepxanre yaeOHOTO MaTepuaa

Pemrenne  norapudmMmueckuX | [Jopstme  morapudMHUUECKOro  ypaBHeHHs.  Omeparis
YPaBHCHUH 1 HEPaBCHCTB MOTEHIIMPOBAaHUS. [pH  OCHOBHBIX  METOAA  PCUICHHS
Jorapu(pMIUIECKUX YpaBHCHHU: (hYHKIIOHATEHO- 6
rpagudecKkuii, MeToJ MOTCHIMUPOBAHUS, METOJ BBEICHUS
HOBOI iepeMeHHoM. Jlorapupmudeckne HepaBeHCTBA
Jlexkums
Tema 11.5 Coneprxanue yaeOHOTO MaTepHaia
CucTeMBr  OrapuMHUYECKHX | ANropHTM pELICHHS CHCTEMBI YpaBHEHHil. PaBHOCHIBHOCTE )
YPaBHCHHI norapu(pMIUUECKUX YPaBHEHNH 1 HEPABEHCTB
Jlexuus
Tema 11.6 IIpodeccuoHAIBLHO-OPHEHTUPOBAHHOE coJepiKaHue
Jlorapudmel B mpupone u | (comep:kaHue MPUKJIATHOIO MO/YJIsI)
TEXHUKE [Ipumenenne norapudma. Jlorapupmmyeckas cnupaib B 6
npupoae. Ee marematuueckue cBoicTBa
[IpaxkTryeckoe 3aHATHE
Tema 11.7 Coneprxanne yaeOHOTO MaTepHaa
Peurenne 3anaq. Jlorapugpmsr. Jlorapupmudeckass  ¢yHkmma.  Pemenme — mpocTeHmmx )
Jlorapudmuteckas QyHKIMs Jorapu(pMUIECKUX ypaBHCHUAN
KonrponsHas padorta
Pazgen 12.
MHo:kecTBAa. DJIeMEHTBI 10
Teopuu rpagos
Tema 12.1 Copneprkanne yaeOHOTO MaTepHaia
MHoxecTBa Ilonstne  mHoxectBa. IlomMuoxecTtBo.  Omepanuu ¢ )
MHO>KECTBaMU
Jlexuus
Tema 12.2 IIpodeccnoHaTbHO-0PUEHTUPOBAHHOE coJepxaHue
Onepanyu ¢ MHOKECTBAMH (coaep:xaHue NPUKJIATHOTO MOAYJIA) 4
Omneparuy ¢ MHOXKECTBaMH. Pellienne NpuKITaaHbIX 3a1a4
[pakTHyeckoe 3aHsTHE
Tema 12.3 Copepxanue yaeOHOT0 MaTepuana
I'padsr Ioustue rpada. Ces3ubiii rpad), nepeBo, nukia rpad Ha 4
TUIOCKOCTH
[pakTHyeckoe 3aHsTHE
Tema 12.4 Coneprxanue yaeOHOTO MaTepHaia
Pemenne 3amau. MHOxecTBa, | Oneparmu ¢ MHOXKecTBaMH. ONHCAHHE PEaTbHBIX CHTYAIHH C )
I'padbi 1 X prMeHeHHE MTOMOIIIEI0 MHOXeCTB. [IpiMeHeHue rpadoB K PEemICHHIO 3a1a4
KonrponbHas padora
Paznen 13. JIeMEeHTBhI
KOMOMHATOPUKH, 26
CTATHCTUKH ) U  Teopuu OK-01,
BePOSITHOCTEH
Tema 13.1 Copepxanre yaeOHOT0O MaTepuaa gi:gi’
OcHoBHbIe HOHATHA | TlepecTaHOBKH, pa3MELIEHUs, COUETaHUS 4 OK-0 4:
KOMOWHATOPUKH Tlexuusa OK-05,
Tema 13.2 Copepxanre yaeOHOTO MaTepuaa OK-07
CobsiTHeE, BEPOSTHOCTH K 4.3
COBLITISL Crioskerie . CoBMecTHBIE ¥ HECOBMECTHBIE COOBITHS. TeopemMbl O 4

YMHOKEHUE BEPOATHOCTEN

BEPOATHOCTU CYMMBbI coObITHH. Y CIIOBHAs BEPOATHOCTD.

3aBUCHMMBIE W HE3aBHCHMBIE COOBITHSA. Teopembl O
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BEPOATHOCTU MIPOU3BCACHUA COOBITHIA.

Jlexuus
Tema 13.3 IIpodeccuoHaNIbHO-OPHEHTHPOBAHHOE cojep:xaHue
BepostHocTh B | (comep:kaHMe MPUKJIATHOIO MOAY.JIsI)
npo(eCCUOHANBHBIX 3a1a4ax OTHOCHTENbHAS 4acToTa COOBITHS, CBOMCTBO ee
ycroiunBocTH. CTaTHCTHYECKOE OIPEAEICHHE BEPOSTHOCTH. 4
OueHKa BEPOSITHOCTH COOBITHS
IIpakTHyeckoe 3aHATHE
Tema 13.4 Coneprxanue yueOHOro Marepuaia
HuckpetHas ciydJaitHast - -
- saKon ce an[mv cnquaMHLIx BequuuH. OrmpeneneHue ,uI/ICerTHOI:I
pacpeeTeHus CllydyallHON BeTWYMHBL. 3aKOH paclpeleseHus] TUCKPETHON 4
cilyuaiiHOM BenuuuHBI. Ee uncioBble XapakTepUCTHKI
Jlexuus
Tema 13.5 Coneprxanue yueOHOro Marepuaia
3anaun MaTeMaTHYECKOH | BapuanuoHHEIH psna. IIONMIOH 4YAacTOT M THCTOrpaMMa.
CTaTHCTHKH CratucTHUeCKHE  XapaKTepUCTHKH  psfa  HaOI0JaeMbIX 4
JAHHBIX
Jlexuus
Tema 13.6 IIpodeccuoHaNTBEHO-OPHEHTHPOBAHHOE cojep:kaHue
Cocrasiienue Ta0IHUIL U | (comep:kaHue MPUKJIATHOTO MOIYJIs)
JUarpaMM Ha IpakTHKe [lepBuunas obpaboTka CTaTUCTHYECKUX JTaHHBIX.
I'paduueckoe ux mnpencraBieHne. HaxoxneHwe cpegHHX 4
XapaKTEePUCTHK, HAOIFOJaEMBIX JJAHHBIX
[pakTHyeckoe 3aHsATHE
Tema 13.7 ConeprkaHue y4eOHOTO MaTepuaia
Pemenne 3amad. OneMeHTHI
KOMGHHATODHKH, CTATHCTHKH Onementsl  koMOuHatopuku.  CoObITHE,  BEPOSTHOCTD )
. coObITHs. Cl0XKEeHHe U YMHOKEHHE BepPOSTHOCTEN
¥ TEOPHH BEPOSITHOCTEH
KonTtponsHas pabora
Pasnen 14. YpaBHeHuss u )8
HepaBeHCTBa
Tema 14.1 ConepixaHue yueOHOro MaTepuaia
PaBHOCUIBHOCTH ypaBHEHHUN U -
HepapencTs, OOMUE METObI PaBHOCHIIBHOCTD ypaBHEHHH M HepaBeHCTB. OmpeneneHus.
OCHOBHBIE TEOPEMBI PABHOCHJIBHBIX MIEPEX0aX B YPAaBHEHHUIX
PettieHit U HepaBeHCTBax. OOImMe METOAbI pelIeHUS YpaBHEHMIA:
nepexoa OT PaBEHCTBa (PYHKIMH K PaBEeHCTBY apryMEHTOB 4 OK-01,
JUIL  MOHOTOHHBIX (YHKLHMH, METOA pa3loXeHus Ha OK-02,
MHOXKUTEIH, METOA  BBEJICHHS  HOBOM  IIEPEMEHHOM, OK-03,
(yHKIHOHATBHO-TpahUIeCKANA METOT OK-04,
Jlexumsa OK-05,
Tema 14.2 Copepxanue yaeOHOTO MaTepuaa OK-06,
I'paduyecknii METOX PeIICHAs | Omme METOIbI PEIICHNS HEPABEHCTB: IEPEX0]T OT CPABHEHHS OK-07
YPaBHCHUH, HEPaBEHCTB 3HaueHUH QYHKIMA K CPaBHEHUIO 3HAYCHHH apryMEHTOB IS MK 4.3
MOHOTOHHBIX (D)YHKIMA, METOJ] HHTEPBAJIOB, (PYHKIIMOHAIILHO- 6
rpagudeckuii  Meron. I'padumueckmit  MeTon  peuIeHUsS
YpaBHEHMI U HEPABEHCTB
Jlexmusa
Tema 14.3 Coneprxanue yueOHOro Marepuaia 4

ypaBHCHI/IH U HCPABCHCTBA C

Omnpenenenne Moxyins. PackpsITie MOAYNS IO ONPEAETICHHIO.
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MOJyJIeM IIpocTeiimue ypaBHEHUS U HEPABEHCTBA C MOAYJIEM.
IIpuMeHeHHE PaBHOCWIBHBIX MEPEXOAOB B OINPEIEICHHBIX
TUIAX YpaBHEHUH U HEPABEHCTB C MOLYJIEM
Jlexuus
Tema 14.4 Coneprxanue yueOHOro Marepuaia
YpaBHEHMA M HEPABCHCTBA C | 3HakOMCTBO C MapaMeTpoM. llpocTeifiiie ypaBHEHHS M 4
napameTpaMu HEPaBEHCTBA C IapaMeTPOM
Jlexkums
Tema 14.5 IIpodeccuoHAILHO-OPHEHTHPOBAHHOE coJepiKaHue
CocraBneHne W pemieHue | (copepiKaHue MPHUKJIATHOTO MOILYJIs)
npodeccHOHaNbHBIX 3a7a4 ¢ | PemieHue TEKCTOBBIX 3a/1a4 MPOGECCHOHAIBHOTO COIEPKAHUS 8
MIOMOUIbIO YPaBHEHUI
[IpakTuueckue 3aHATHS
Tema 14.6 Coneprxanue yueOHOro Marepuaia
Pemenue 3ana4. YpaBHeHUA M | OGmue MeTONbl pELICHHS YpaBHEHWH. YpPaBHEHHS M )
HCPaBCHCTBA HEPaBEHCTBA C MOAYJIEM U ¢ TapaMeTpamMu
[pakTHyeckoe 3aHsTHE
KoncyabTanum 12
IIpomesxkyTouHast arrecrauus (3K3aMeH) 12
Bcero: 340

2.4. Coagepxxanue pa3aeoB JUCHUMILIMHBI

2.4.1. 3aHATHA JEeKIMOHHOI'0 THIIA

No dopma
a3z Hanverosanie Coneprxkanue paszena TEKYIIEro
p pa3znena/TeMsl P p y
ena KOHTPOJIS
1 2 3 4
1 cemecmp

1 IMoBTopenue kypca | ba3oBble 3HaHMSA W yMEHHS IO MaTeMaTHKe B mpodeccuoHambHor u B | Y, T

MaTeMaTHKH TIOBCETHEBHOW  JICSTENBHOCTH. JIeWCTBHS HAA IOJIOKHUTENBHBIMH |

OCHOBHOI IIKOJIBI

OTPHIATEILHBIMH YHCIIaMHU, OOBIKHOBEHHBIMHU M AECSITUYHBIMH JPOOSMH.
[HelictBust co cremeHsMH, (OPMYIBI COKPAIIEHHOTO YMHOKCHHSI.
CriocoObI perneHnst CUCTeM IHMHEHHBIX ypaBHeHUH. [loHATHA: Marpuia
2x2 um 3x3, onpenenurens Marpuubl. Mertong [aycca. Cucremsl
HEeNMHEWHBIX ypaBHEeHUH. CHCTEMbI HEPaBEHCTB.
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pasn
cjia

HaunmenoBanue
paszena/TeMsl

Copepxanue paszena

dopma
TEKYILETro
KOHTPOJIS

2

3

4

IIpsimble 1
ILIOCKOCTH B
NPOCTPAHCTBE

IIpeamer crepeomerpun. OcHOBHblE MOHATHS (TOYKa, MpsMas,
IUIOCKOCTb,  NMPOCTPAaHCTBO). (OCHOBHBIE aKCHOMBI  CTEPEOMETPUH.
Ilepecekaromuecsi, mnapauledbHble M CKpELIUBAIOIIMECS  IMpSMBIE.
IIpu3sHak u  cBOIicTBO  CKpemMBaOIUXCS  HpAMBIX. OCHOBHBIE
NpocTpaHCcTBeHHbIe (urypsl. [lapamnenpHble mpsMas M IUIOCKOCTb.
Onpenenenne. [Tpm3nak. CeoiicTBa (¢ moka3arenscTBoM). [lapamrensHbie
mrockocti. Omnpenenenne. [Ipmsnak. CBoiicTBa (C JTOKa3aTEIBCTBOM).
Terpasap u ero anementsl. [lapamnenenumnen u ero 3neMeHTs. CBoiicTBa
IIPOTUBONOJOXKHBIX ~ IpaHEd W  JAMaroHajgeil  mapajulelenuiena.
Iloctpoenune ceuenuil. Pemenne 3amau. IleprneHaukynspHble OpsMBIE.
[MapannensHble TpsiMble, NEPIEHAMKYISIPHbIE K IUIOCKOCTH. IIpm3Hax
HNepHeHAUKYIAPHOCTH  NpsIMOM M IUIOCKOCTH.  Jloka3aTenbcTBO.
[epnenaukyinsip n HakiaoHHAs. [leprneHauKynspHble miockoctH. [Ipu3Hax
HNEepHeHAUKYIApHOCTH IulockocTed. JlokaszaTenbcTBO. PaccrosHua B
npocTpaHcTBe. TeopemMa o Tpex HepHeHAUKyisapax. Jloka3aTenbcTBo.
Yron Mexly NpsIMOU U IMIIOCKOCTHIO. YTOJI MEKIY MIIOCKOCTAMU.

v

KoopauHatsl u
BEKTOPBI

JexapToBbl KOoOpAauHaTel B ImpocrtpaHcTBe. [Ipocreiimme 3agaun B
koopauHatax. PaccrossHMe Mexay JByMs TOYKaMM, KOOPIMHATHI
cepenyHbl OTpe3ka. BekTopsl B mpocTpaHcTBe. CllokeHHE M BBIYMTAHUE
BEKTOPOB. YMHOJKEHHME BEKTOpa Ha 4uciao. KoMmIulaHapHbBIE BEKTOPEI.
CkansipHOE€ TNPOM3BEJNECHHE BEKTOPOB. PasnoikeHue BekTOpa MO TpeM
HEKOMITTAHApPHBIM ~ BekTopaM. KoopauHaTel  BEKTOpa, CKalsIpHOE
MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YrOJN MEXAY BEKTOpaMH, YIoJ
MEXIy OPsSMON U IIOCKOCTBIO, YrOJd MEXIy IUIOCKOCTSAMHU. YpaBHEHHE
IIOCKOCTH. I'eoMeTpuyecKuii CMBICI ONIpeIeIuTeNs 2X2.

OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuuec
KHe QyHKIUH

Papuannas mepa yrna. IToBOpoT TOYKM BOKpYr Hadajla KOOpPIMHAT.
OnpeneneHue cuHyca, KOCUHyca, TaHT€HCAa M KOTaHTeHca. 3HaKU CHHYca,
KOCHHYyCa, TaHI'€HCa U KOTAHT€HCa 10 YEeTBEPTSIM. 3aBUCHMOCTb MEXITY
CHUHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTaHI'€HCOM OJIHOT'O U TOIO XK€ YIJIa.
TpuroHomerpudeckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC
yraoB o U - o. Popmynsl mpusefeHus. CyMMa M Pa3sHOCTb CHHYCOB.
CymMMa ¥ pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JBOWHOIrO Yyrija.
DopMyIBl MOJIOBUHHOTO yria. ITpeobpazoBanus CYMMBI
TPUTOHOMETPUYECKUX (YHKIMH B MPOM3BEICHHE M IPOM3BEICHUS B
cymMMy. BrlpaxeHue TpuUroHoMerpuyeckux (YHKIMI Uepe3 TaHTEeHC
MOJIOBUHHOTO apryMeHTa. [TpeobpazoBanus MPOCTEHIINX
TPUTOHOMETPHUYECKHUX BBIpaXkeHHH. OOIacTh ONpeaeNeH!s U MHOXECTBO
3HaueHUH (GyHKOMHA. YETHOCTh, HEYETHOCTD, IMEPUOJUYHOCTD (HYHKIHMH.
CriocoOb1  3amanust  (yHkiwiA. OONAaCTh ONPEACICHUSI U MHOMXECTBO
3HAYEHUH TPUTOHOMETPUUYECKHX (GYHKIMHA. YETHOCTb, HEUYETHOCTS,
MEePHOINYHOCTh TpUrOHOMeTpHueckuXx ¢(yHkuuid. CBoiicTBa M rpaduKu
¢GbyHkMii y = cos X, y = sin X, y = tg X, y = ctg x. OOparHble
TpuronoMmerpuueckne (Gynkomu. Mx cBoictBa M rpaduku. YpaBHEHHE
cOS X = a. YpaBHeHHe sin X = a. YpaBHeHue tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKHX YPAaBHEHUHM OCHOBHBIX THIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE  ypaBHEHHUS, CBOASIIMECS K  KBaJpaTHBIM,
pelaeMble pa3loKEeHHEM Ha MHOXHUTENH, ofHoponaHsle. IIpocreiimme
TPUTOHOMETPUUECKUE HEPaBEHCTBA. CucteMsr IIPOCTEHIINX
TPUTOHOMETPHUYECKHUX YPaBHEHHH.

2 cemecmp

KommiekcHbie
qucaa

IloHsiTHE KOMIUIGKCHOTO 4HCIIA. COHpS[)KeHHBIe KOMIIJICKCHBIC 4YHCJIa,
MO/IyJIb ¥ apTYMEHT KOMIUIEKCHOTO uKcia. dopma 3aricu KOMIUIEKCHOTO
yhcina  (TeoMeTpruueckas, TPUTOHOMETpHYECKas, airedpamdeckas).
Apudmernueckue IeiicTBHS C KOMIUIEKCHBIMHU YHCIIaMHU.

v, T
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pasn
cjia

HaunmenoBanue
paszena/TeMsl

Copepxanue paszena

dopma
TEKYILETro
KOHTPOJIS

3

4

IIpousBoanas
(ynkuuu, ee
npuMeHeHHe

OmnpeneneHye YHUCIIOBOI TOCIEOBATEIBHOCTH M CIIOCOOBI €€ 3aJaHusl.
CBoiicTBa YHCIOBBIX MOCHeAOBaTeIbHOCTEH. OmnpezneneHue mpenena
MOCJIE0BATEILHOCTU. BbIUKCIEHUE TpeNesioB IMOCIeA0BaTeIbHOCTEH.
Ipenen ¢ynkumm Ha OeckoHewHocTH. IIpenen ¢yHKIMH B TOYKe.
[pupamenue aprymenta. Ilpupamenne GyHKImu. 3anauu, NPUBOJISIIUC
K TIOHATHIO TpOM3BOmHOW. OmpeneneHne ITPOU3BOAHOW. ANTOPHTM
OTBICKaHMs Tpom3BoAHOH. Dopmynsl nuddepernnpoBanms. IlpaBuma
muddepernnupoBanus. OnpeneneHue cnoxHoi ¢yHknuu. IIpomsBogHas
TpuroHoMmerpuideckux Qyukmuii. I[IpomsBomHas CIOXKHOH (QYHKITHH.
Iomsartne HempeprBHON (yHKINH. CBOWCTBA HETPEPHIBHON (YHKINH.
CBsI3p MEXIy HEIPEPHIBHOCTHIO W AU (HEepeHINPyeMOCThI0 (HYHKIINA B
TOYKEe. AJTOPUTM pEIICHHS HEPaBEHCTB METOJOM HHTEPBAJIOB.
leomeTpuueckuii  CMBICH  TPOW3BOJHON  (YHKUMM —  YIJIOBOM
K03 dUIneHT KacaTelbHOM K rpaduky (QyHKIMM B TOUke. YpaBHEHHE
KacaTeJibHOM K rpaguky (QyHKUHH. AJITOPUTM COCTaBJICHHS ypaBHEHHMs
KacarenbHOi K Tpaduky ¢ynkumm y=f(x). Bospacranune u yObiBaHHE
(yHKIMH, COOTBETCTBUE BO3pacTaHHMs M YObIBaHWS (YHKLMH 3HaKY
npon3BogHOH. [IoHATHE MPOM3BOAHON BBICIIETO IMOPSIKA, COOTBETCTBHE
3HaKa BTOpPOH TPOM3BOAHOW BBIMTYKIOCTH (BOTHYTOCTH) (pyHKIMH Ha
oTpe3ke. 3agayd Ha MaKCUMyM M MUHHMYyM. [loHSTHE acHMNTOTHI,
CIOCOOBI MX OIpeNeNeHHs . ANTOpUTM HcCIeoBaHMS (QYHKIUHA U
MIOCTPOCHHMS €€ Tpauka ¢ MOMOIIBI0 MPOU3BOJHOMN. J[poOHO-nMHEWHHas
¢ynkua. MccnenoBanue (QYHKIMHM HA MOHOTOHHOCTh M IIOCTPOCHHE
rpadukoB. HaxokaeHue HaWOOJBIICT0 KM HAMMEHBINIETO 3HAYCHHIMA
¢yHKIMIA, MocTpoeHHe TrpaduKOB MHOTOWIEHOB C HCIIOJIB30BaHHEM
annapaTa MaTeMaTHYECKOTO aHAIH3a.

vV, T

MHOTrorpaHHHKH H
TeJia BpauleHust

[TonsiTue mHororpaHHuka. Ero sineMeHTH: BepIIuMHBL, pebpa, TpaHH.
Huaronans. CeueHue. BpIyKible W HEBBIMYKIbIE MHOTOTPAaHHUKH.
[Tousitue mpusmbl. Ee ocHOBaHMsS W OOKOBBIC IpaHH. BhICOTa MPHU3MBL
IIpsmas u nHakmonHas mnpwsma. [IpaBmwipHas mpmsma. Ee cedenue.
[Mapanmenenunen, cBOHCTBa MPSMOYTOJBHOTO Mapajuiesienunena, Kyo.
Ceuenne ky0a, mapamrenenunena. [Tupamuna u ee snemeHnTtsl. CeueHue
mupamMunabl. [IpaBuneHas THpamuna. YcedeHHas mmpamuna. llmomanb
OOKOBOW ¥ TIIOJIHOW TOBEPXHOCTH TMPHU3MBI, MUpaMuabl. CHMMeETpHs
OTHOCHUTEIIFHO TOYKH, MpsIMOH, IuiockocTH. CuMmmerpus B KyoOe,
napanienenuneae, npusMme, nupamuae. L{WmuHAP W €ro 3JIEMEHTHL.
Ceuenne umnuHIpa (MapayielbHOE OCHOBAaHHMIO U OCH). PasBepTka
mumHapa. Konyc u ero anemeHtsl. CedeHune KoHyca (mapauienbHOE
OCHOBAHMIO M TPOXOASIIEEe dYepe3 BEPIINHY), KOHHYECKHE CEUCHHS.
PasBepTka KkoHyca. YceueHHBI KoHyc. Ero oOpasyromass u BbICOTA.
Ceuenne yceueHHoro konyca. lllap u cdepa. BzaumHoe pacronoxeHue
coeprl u wiockoctH. Ceyenne mapa, cepbl. [loHsTHe 06 00beMe Tena.
O0peM kyb0a W MPsIMOYTOJIbHOTO Hapamenenumnena. O0beM MPU3MBI U
mumHapa. OTHomeHHe 00BEeMOB MOMOOHBIX Tel. [ eoMerpuuecKkuit
CMBICHT ompenenutenss 3-ro mopsaka. OO0beMBI THUpaMUIBI W KOHYcCA.
O06wem mapa. [1ormma iy moBepXxHOCTEH Tel.

v, T

IepBooOpa3nasn
(pynkuumu, ee
npUMeHeHue

3amada 0 BOCCTAHOBIICHWH 3aKOHA JABIDKCHHS IO M3BECTHOW CKOPOCTH.
Ilonsatue wuHTerpupoBanui. O3HAKOMIIEHHE C TOHATHEM HHTErpaja H
nepBooOpazHoit nans  ¢yHkmuu  y=f(x). Pemenue 3amau Ha CB3b
MEepBOOOPa3HON W ee MPOU3BOJHOW, BBIYHMCIEHUE TEPBOOOpPA3HOUN s
naHHoW ¢yHKIMU. Tabmmua GopMyn A HAXOXKIEHHUS TepBOOOPA3HBIX.
W3ydenune npaBmiia BEIYUCICHHUS TEPBOOOPa3HOM. 3a1aun, MPUBOAAIINE K
MOHATHIO OIpPEAEIEHHOTO HHTErpajla — O BBIYHCICHUH I[UIOIIAAH
KPUBOJIMHEHHON  Tpameuud, O IepeMelleHudn Touku. IloHsTue
OIpeIeIEHHOTO MHTerpaia. [ 'eoMeTpudyeckuid M (U3MYECKHH CMBICI
omnpezenenHoro uHrerpaina. @opmyna Heiotona— Jleiionuna. Ilonstue
HEOIPEJEeNIEHHOT0 UHTerpana. ['eoMeTpuuecKuil CMBICI ONpPENENIEeHHOrO
WHTErpasa.
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No dopma
pasn Hanverosanne ConeprxaHue paszena TEKYILETro
paszena/TeMsl
ena KOHTPOJIS
1 2 3 4
9 IlonsiTue KOpHA n-OM cTemeHW W3 AelcTBUTENbHOro uucina. Oynkuuu | T
y= Q..E ux cBoiicTBa u Tpaduku. CBoiicTBa KOpHS N-OH CTEICHH.
Crenenn ¥ KOPHH. | TIpeoGpa3zoBaHMe MPPANMOHATHHBIX BHIPOKEHWH. IIOHATHE CTeTeHH C
Crenennast JMOOBIM  palMOHANBHBIM  moKa3aTeneMm. CTemeHHBble (YHKOHH, UX
byuxuus cBoicTBa W rpaduku. PaBHOCHIBHOCTh MPPANMOHANBHBIX YPAaBHEHUH H
HepaBeHCTB. Meronsl HMX pemleHus. Pemenne uppannMoOHaIBHBIX
YpaBHEHHI U HEPABEHCTB.
10 CremnieHb ¢ IPOU3BOJIBHBIM JI€HCTBUTENBHBIM TOKa3ateneM. Onpenenenue | T
MOKa3aTeIbHOW (YHKIMH, €€ CBOWCTBA M rpaduk. 3HAKOMCTBO C
Ioka3aTenbHas o
NPUMEHEHHEeM II0Ka3aTeNbHOH (yHKuMHM. PemieHne moxa3aTeslbHBIX
bymiums ypaBHEHHH (QYHKIMOHAIBHO-TpaduuecKuM MeToJoM. Pemenne cucrem
MOKa3aTeIbHbIX YpaBHEHUH.
11 Jlorapudm uucna. JlecaTHuHbI W HaTypajbHBINA Jorapudmel, uncno e. | ¥Y,T
CsaoiicTBa J0TapupmMOoB. Omnepanus norapu(MUpOBaHHUSI.
Jlorapudmuyeckas byHKIMA u ee CBOMCTBA. ITonsitue
Jlorapugmsl. norapupmudeckoro ypaBHeHus. Ormepanus mNOTeHUUpoBaHHA. Tpu
Jlorapumuyeckasi | OCHOBHBIX ~ METOJa  PEHICHWs  JIOTapU(PMUYECKHUX  YypaBHECHHM:
dyHkuus (yHKIIMOHATBHO-TPA(UUECKUH,  METOJ  TOTCHIHMPOBAHUS,  METOX
BBEICHUS HOBOW mepeMeHHOHW. JlorapudmMuyeckne HEpaBEHCTBA.
AJroputM = pemeHuss ~ CHCTeMBI  ypaBHEHMH.  PaBHOCHIBHOCTB
norapu(MHUIECKUX YPABHCHUH M HEPABEHCTB.
12 MpHuo:kecTBa. ITonstue muoxectBa. [lonMHOkecTBO. Oniepaiii ¢ MHOKECTBAMU. vV, T
DJiIeMeHThI TeOpUH
rpagoB
13 [lepecranoBku, pazmenienus, couetanus. CoOBMeCTHbIE U HecOBMecTHbIe | T
3 coObiTusi. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITHH. Y CIOBHas
JICMEHTbI BEPOSITHOCTh. 3aBHCUMBIE W HE3aBUCHUMBIE COOBITHSA. Teopembl O
KOMOMHATOPHKH, N N
BEPOSITHOCTH TNPOM3BENEHUST COOBITHH. Buipl ciyuailHBIX BenWYMH.
;Tei::::“““ " Onpe,ueneHvMe ﬂHCKRCTH?ﬁ ClTydaiiHON BEIMYHUHBI. 3aKOH pacIpeaeeHHs
. JUCKPETHON CIIy4allHOM BeInM4YuHBL. Ee 4HCIOBBIE XapaKTEPUCTHKH.
peposTHocTen Bapunannonnsiii psa. Iomuron wactor u rucrorpaMMa. CTaTUCTHYECKHUE
XapaKTEPUCTHKH psijia HAOJII0JaeMbIX JaHHBIX.
14 PaBHOCUNbHOCTE ypaBHeHHH M HepaBeHCTB. Onpenenenus. OcHOBHbIE | Y

YpaBHeHus u
HEepaBeHCTBa

TEOPEMBI PABHOCHUIIBHBIX IIEPEX0JaX B YPaBHEHHSIX U HEPABEHCTBAX.
OO1mmue MeTop! pelIeH:s YpaBHEHUH: Mepexo]] OT paBeHCTBa (YHKIHH K
PaBEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIHH, METOJ Pa3iOKEHHS
Ha MHOXWHTEJIH, METOJ] BBEJICHHUSI HOBOM IEpEeMEHHOM, (yHKIMOHAIBHO-
rpaduueckuii Metos. OOIHe METObI PEIICHHS HEPABEHCTB: MEPEXO OT
CpaBHEHUsI 3HaueHUH (QYHKUIMI K CPAaBHEHHIO 3HAYCHUI apryMEHTOB JUIs

MOHOTOHHBIX  ()YHKIMH, METOJ HMHTEPBAJOB, (PYHKIHOHAIHLHO-
rpaduueckuii merox. I['paduueckuii MeTOJ peUICHHS YpPaBHEHUH U
HepaBeHCTB.  OmpeneneHue  MoOnyis.  PackpeiTHe  MOAydast 1O

onpeznenenuo. [Ipocreiimme ypaBHEHHS W HEPaBEHCTBA C MOAYJEM.
[IpuMeHeHne paBHOCWIIBHBIX IIEPEXOAOB B  OMNPEACIEHHBIX THIIAX
YpaBHEHHI M HEPAaBEHCTB C MOAYJeM. 3HaKOMCTBO C HapaMeTpoM.
[Ipocreiime ypaBHEHNUS 1 HEPABEHCTBA C TAPAMETPOM.

[Ipumeuanne: T — TectupoBanue, P — Hanmcanue pedepara, Y — yctHbri onpoc, KP — koHTponbpHas padorta

2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA

HE NIPEAYCMOTPEHBI

2.4.3. IlpakTuyecKkue 3aHATUSA
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dopma

HaunmenoBanne
Ne HanmeHnoBanwme npakTudeckux (JlabopaTopHBIX) paboT TEKYIIETO
paszena/TeMsl
KOHTPOJIS
1 cemecmp
1 2 3 4
1. Buzpl rutockux GUryp u ux Iiomaib.
IIpakTHKO-OpUEHTHPOBAHHBIE 33Ja4YH B Kypce F'€OMETPUH Ha INIOCKOCTH
[IpocTeie MpOLEHTHI, pa3Hble COCOObI X BhIYHcIeHHs. CIIOXKHbIE
IloBTOpEHME Kypca DOLEHTEL
MaTeMaTHKH port I1P, KP
OCHOBHOH LIKOJIbI Jlunelinsle, KBagpaTHbIC, APOOHO-THHEHHBIC YPaBHEHUS U HEPABEHCTBA
Beruncnenus u npeodpazoBanusi. YpaBHEHHS 1 HEPABEHCTBA.
I'eometpust Ha mIoCcKOCTH
2. Axcromsl ctepeomerpu. IlepeHAnKyISIpHOCTE PSIMOM U TNTOCKOCTH,
I MapauIeIbHOCTD ABYX MPSIMBIX, IEPIIEHANKYIISIPHBIX MIIOCKOCTH,
psAMBIE U .
NEepIeHAUKYISIPHOCTb INIOCKOCTEH
TUIOCKOCTH B P YIAp = [P, KP, ¥
PacnonoxeHune npsMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
IIPOCTPAHCTBE o
poctp [lepneHAUKYNIAPHOCTH U MAPAJIEIBLHOCTD MPSIMBIX U IIJIOCKOCTEH.
CkpemuBaromuecs: npsiMbie
3. KoopaunaTtHas minockocTs. BerunciaeHue paccTOsSHUM U IJIOLAAEH Ha
wiockocTd. KonmyecTBeHHBIE pacueThl
JlekapToBBI KOOPIMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
CroxeHne ¥ BBIYMTaHNE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
KoopuHaTs Kommnanapssie BekTophl. CKaJsipHOE IMPOU3BEICHIE BEKTOPOB.
BKTOpEI Pa3niosxeHue BeKTOpa 10 TPEM HEKOMILJIAHAPHBIM BEKTOPaM. I1P, KP
IIpocreiimue 3anaun B koopauHaTtax. KoopauHaTel BEKTOpa,
paccTosiHuEe MEX Ay TOUKaMH, KOOPAUHATHI CepelnHBI OTpe3Ka,
CKaJIpHOE NMPOU3BEICHUE BEKTOPOB B KOOPIUHATAX, YT O MEXTY
BEKTOPaMH, YIoJ MEXTy IPIMOH U MIIOCKOCTBIO, YTOJ MEXIy
IUIOCKOCTSIMA
4. Cxatme U pacTspKeHHe rpaIKoB TPHTOHOMETPUIECKUX (PYHKIIHH.
[IpeobpazoBanue rpahuKOB TPUTOHOMETPHIECKUX (QYHKIUH.
OcHosx Hcnons3oBaHue CBOHCTB TPUTOHOMETPHIECKUX (QYHKIIHH B
TpHUTOHOMCTPHH. npodeccrnoHaNBHBIX 3a/1a9axX 1P, KP
Tpuronomerpuueckn -
e dyHKIIH IIpeobpa3oBaHue TPUTOHOMETPUIECKUX BhIpaxKeHUH. Perrenne
TPUTOHOMETPUYECKHUX YPaBHEHHH U HEPABEHCTB B TOM YHCIIE C
UCIIOJIE30BAHUEM CBOWCTB (DYHKIIHH.
2 cemecmp
5. BrinosnHeHue pacyeToB ¢ IOMOLIBIO KOMIUIEKCHBIX 4Kcell. [Ipumepst
KomriekcHble yncia p i pumep I1P, ¥y
HCIIOJIb30BaHMSI KOMIUICKCHBIX YHCET
6. Ou3nueckuil (MEXaHIMYECKHUI) CMBICI TIPOU3BOAHOIN — MTHOBEHHAs
CKOpPOCTh B MOMEHT BpeMeHH t: v = S' (t)
ITpousBoxaHast Haumenpiree u HanOoubIee 3HaUCHUE PYHKINT
¢byHKINH, ee ®opmyiel n ipaBmia guddepennupoBanus. VicenenoBanne GyHKIni ¢ I1P, KP
TIPUMEHEHHE MIOMOIIBI0 TPOU3BOAHON. Hanbomnbiee n HanMeHbIIee 3HAYCHUS
dhyHKIIH
7. CuMMeTpust B IPUPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY
[TonsTHE TPaBMIIBHOTO MHOTOTpaHHKUKA. CBOHCTBA MPABUIIBHBIX
MHOTOTPaHHHAKOB
MHoOrorpaHHUKH U
KoMOuHaIK reOMeTpHYSCKIX Tell IIP, KP
TeNna BpalleHus "
Hcnonp3oBanre KOMOMHAIMI MHOTOTPaHHUKOB M TEJ BPAIIEHHs B
MIPaKTUKO-OPUEHTHPOBAHHBIX 3a/1adax
OO6BeMBI 1 IUIOMIAH MOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BPAIICHHUS
8. T'eomeTrpuueckuii cMbICH onpeielieHHOro uurerpana. @opmyna
Herorona - JleniOuuIIa.
[TepBooOpa3nas
Pemenne 3a1a4 Ha IPUMEHEHNE WHTETPaa s BEIYUCICHUS
¢byHKINH, ee N IIP, KP
(hM3MYEeCKUX BEITMYMH M IUTOIAAen
IIpUMEHEHNE

ITepBooOpa3znas Gpynkmuu. [IpaBuna HaxoxaeHUS TIepBOOOpa3HbIX. Ee
IPUMEHEHHE
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9. |Cremnenu u kopHH. |Omnpenenenue cTeneHHON QyHKITUH. VICIIoIb30BaHNe €€ CBOMCTB MPH KP
CrenenHast GYHKITUS [peIIEHUN YPaBHEHWI U HEPABCHCTB
10. Pemenue nokasatenpHbIX YpaBHEHUI METOAOM ypaBHUBAHUS
MoKa3aTesell, MeToIOM BBEJICHUSI HOBOI IepeMeHHOM, ()YHKIIMOHAIBEHO-
[Noka3zarenpHas rpaguyeckuM MeTo1oM. PerieHne noka3arenbHbIX HEPaBEHCTB P, KP
GbyHKIHSA PemeHue moka3aTenbHBIX YPABHCHHI METOIOM YPaBHUBAHHUS ’
[OKa3aTeseil 1 METOJIOM BBEIEHMS HOBOM nepeMeHHOU. Pemienne
MOKAa3aTeIbHBIX HCPABCHCTB
11. T [Ipumenenue norapugma. Jlorapudmudeckas cnupaipb B npupoge. Ee
OrapuMLI. MaTeMaTUYECKHUE CBOMCTBA
Jlorapudpmuueckas = I1P, KP
by Horapnqnvinqecxaﬂ ¢byHkus. Pemenne npocreitmux norapudMuaeckux
ypaBHEHHHA
12. Omneparyy ¢ MHOKECTBaMH. PemieHne npuKiIaIHbIX 3a1a4
Muoxectsa, Ionsrue rpada. CBa3HBINA Tpad, JepeBo, UK rpad Ha MIOCKOCTH
DJIeMeHTHI TEOpUHI - 2 2 -~ IIP, KP, ¥V
rpados Omnepanun ¢ MHOKecTBaMH. OTIMCaHue peaNnbHBIX CUTYaIlHil ¢ TOMOIIBIO
MHOXecTB. [IpiMenenne rpadoB K peleHnIo 3a1ad
13. OTHOCHTETbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONYHBOCTH.
CraTucTHYeCKOE oTpeeeHne BepoaTHOCTH. OIeHKa BEPOsTHOCTH
O1eMeHTHI COOBITHS
KOMOWHATOPHKH, [Teprunast 00paboTKa CTATUCTHICCKUX NAaHHBIX. | paduaeckoe ux IIP. KP
CTaTHCTHKH U TEOPHUH [TIpeacTaBiIcHre. HaxoxkIeHne cpeqHIX XapaKTePUCTHK, HaOII01aeMBIX ’
BEPOSATHOCTEH JTAHHBIX
OnemeHTH KOMOMHATOPUKU. COOBITHE, BEPOSITHOCTH COOBITHSI.
CrnoxeHHe 1 YMHO)KEHHE BepOSTHOCTEH
14. v Pemenne TeKCTOBBIX 3a/1a4 MPO(ECCHOHAIBHOTO COJICPIKaHUs
PABHEHIA | OO01e METOABI peIIeHNs YpaBHECHUH. Y paBHEHUS U HEpaBEHCTBA C 1P
HEpaBEHCTBA
MOJyJIEM U C TTapaMeTpaMu

Ipumeuanue: IIP- npaxmuueckas paboma; T — mecmupoganue, Y — ycmmuwiii onpoc, KP — xoumponvhas
paboma

2.4.4. Coaep:xaHue CaMOCTOATEIbHOM padOThI

He npenycmotpeno

2.4.5. IlepeyeHb y4eOHO-METOANYECKOr0 00ecneYeHUs JJIs CAMOCTOATEIbHOM
padoThHI 00yYAIOIIUXCH 10 JUCHHUIITIMHE

He npenycmorpeno
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3. OBPA3OBATEJIBHBIE TEXHOJIOT'NAU

Jlnst peanu3anyy KOMIETEHTHOCTHOTO MOAX0/a MPEAYCMaTPUBAETCS HCIIOIb30BAaHUE
B y4eOHOM Ipoliecceé AaKTUBHBIX M HMHTEPAKTUBHBIX (OPM NPOBEACHUS AYAUTOPHBIX HU
BHEAYJUTOPHBIX 3aHATHM C 1ebl0 (OPMHUPOBAHUS U PA3BUTHS NPOPECCHOHAIBHBIX
HaBBIKOB O0YYaIOIIHUXCS.

B npouecce npenonaBaHusi NpUMEHSAIOTCS 00pa3oBaTeNbHbIE TEXHOJIOTHH Pa3BUTHS
KPUTHUYECKOr0 MbllIeHusl. O0s3aTeNbHbl KOMITBIOTEPHBIE J1a00paTOPHBIE MPAKTUKYMBI IO
pasaenam IUCLUILIAHBL

B yueOHOM mpouiecce Hapsay ¢ TPAAUILMOHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTUAMHU
UCIOJIB3YIOTCS KOMITbIOTEPHOE TECTHUpPOBAaHUE, TeMaTHYeCKue Ipe3eHTaluH,
MHTEPAKTUBHBIE TEXHOJIOTHU.

3.1. O0pa3oBaTe/IbHbIE TEXHOJIOTHH NP MPOBEACHUH JIEKIUH

Ne Paznen Bunpl npumeHseMbIx Kon-Bo
00pa30BaTEeIbHBIX TEXHOIOTHH qac
1 2 3 4
1 IToBTOpEHUE Kypca MaTEMAaTUKU OCHOBHOM ILIKOJIbI AynuoBH3yanbHas TEXHOJIOT U, 8
npo0JIEMHOE U3JI0KECHUE
2 IIpsiMble U IUVIOCKOCTU B IIPOCTPAHCTBE AynuoBu3yanbHas TEXHOJIOT U, 12
POBIEMHOE H3/IOKEHHE
3 KoopaunaTsl 1 BEKTOpBI AynnoBuzyaibHast TEXHOJIOT U, 8
POBIEMHOE H3/IOKEHHE
4 OCHOBBI  TPUTrOHOMETPUU. TpUrOHOMETpUYECKHE | AyTHOBU3yalIbHAS TEXHOJIOT U, 28
¢GyHKIHN MPOOIIEMHOE U3IIOKCHHE
5 KomnnekcHsle uncna AynuoBH3yanbHas TEXHOJIOT U, 4
IpoOIEMHOE U3JI0KCHNE
6 [IpousBonHas GpyHKINH, e¢ TPUMCHEHHE AynuoBuzyaibHast TEXHOJIOT U, 26
IpoOIEMHOE H3JI0KCHHE
7 MHOrorpaHHUKH U TeJa BpalleHUs AynuoBuzyaibHast TEXHOJIOT U, 28
POGIEMHOE H3IIOKEHHE
8 IlepBooOpa3Has GyHKIUH, ee IPUMEHEHHE AynuoBu3yanbHas TEXHOJIOT U, 8
POGIEMHOE H3IIOKEHHE
9 Crenenn 1 kopHH. CTeneHHast QyHKIUs AynuoBu3yanbHas TEXHOJIOT U, 14
poOJIEMHOE U3JI0KEHHE
10 Ioxa3zarenbHas GpyHKUINSA AynuoBu3yanbHas TEXHOJIOT U, 8
POBIEMHOE H3IIOKEHHE
11 Jlorapudmsl. Jlorapudmuyeckast GyHKIHs AynuoBH3yanbHas TEXHOJIOT U, 22
poOJIEMHOE U3JI0KEHUE
12 MHoxecTBa. DIEMEHTHI TeopHuHu Tpados AynuoBu3yanbHas TEXHOJIOT U, 2
POGIEMHOE H3IIOKEHHE
13 OneMeHThl KOMOMHATOPUKHM, CTATHCTUKH M TEOPHH | AyIHOBH3yalbHas TEXHOJIOT U, 16
BEPOSITHOCTEH Ipo0IEMHOE U3JI0KCHNE
14 VYpaBHEeHMs U HEPABEHCTBA AynuoBuzyaibHast TEXHOJIOT U, 18
1Ipo0IEMHOE U3JI0KEHHE
HTOIO 110 Kypey 202
B TOM 4HCJIC HHTEPAKTUBHOE 00y4yeHue™ 66
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3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTMH NP MPOBEACHUMN MPAKTHYECKUX 3aAHATH I

(1adopaTopHbIX padoT)

Ne  Tewma 3anatus Buns! npumeHseMbIx Kom.
00pa3oBaTeNbHBIX TEXHOJIOTHH yac
1 MMPAKTUYECKOE 3AHATUE Ne 1 mo Teme Bunbr mmockux | JIuckyccus 1Mo TeopeTHIECKIM 2
¢uryp u nx mromans. [IpakTHKO-OpHEHTHPOBAHHBIE 3a/jaui BompocaM. Pemenue 3agadq
B Kypce T€OMETPHH Ha IIIOCKOCTH WHIUBHUIYaJIEHO
2 |IIPAKTHUYECKUE 3AHATUA Ne 2.3 mo teme [IpocTrie JIMCKyCCHS TT0 TEOPETUIECKUM 4
MPOLICHTHI, pa3HbIe CIIOCOOBI X BhIUUCICHUS. CI0XKHBIE BomnpocaM Pemnienne 3amgaq
MPOLICHTHI WHIUBHUIYAJIBHO C TPYIIIOBBIM
00CyX)IeHUEM
3 ITPAKTHUYECKOE 3AHATUE Ne 4 o Teme JIuneiinsle, Kpyruslit cToN N0 TEOpETHUECKUM 2%
KBaJIpaTHbIE, IPOOHO-IMHEWHBIC YpaBHEHHSI U HEpaBeHCTBa  BomnpocaMm Pemenue 3agay kelic-
METOJIOM
4 KOHTPOJIBHAS PABOTA Nel no teme Breruncnenus u Pemienue 3aga4 nHIMBUAYAIBHO 2
npeoOpa3oBaHus. YpaBHEHUs U HEpaBeHCTBa. [ eomerpus Ha
IUIOCKOCTH
5 ITPAKTUYECKUE 3AHATUS Ne 5.6 mo Teme AKCHOMBI Juckyccust 1o TeOpeTUIECKUM 4
cTepeoMeTpud. [leprneHuKyIIpHOCTh MPSIMON U INIOCKOCTH,  BompocaM Pemienune 3agad
MapauIeIbHOCTD ABYX MPSIMBIX, TIEPIICHANKYISIPHBIX WHIUBHIYAJIBHO C TPYIIIOBBIM
IUIOCKOCTH, TIEPIIEHANKYIISIPHOCTD TNIOCKOCTEH o0cyXIeHneM
6 KOHTPOJIBHA S PABOTA Ne 2 o teme Pacrionoxenue Pewmenne 3anay MHAUBHUYaIBHO 2
HPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
[lepneHAUKYIAPHOCTD U MAPAIIIETBHOCTD MIPSAMBIX U
miockocTe. CKpeluBaromuecs npsMeie
7 IMPAKTUYECKUE 3AHATHUA Ne 7.8 o Teme JucnyT 1o TeopeTudecKuM BOIIpocaM 4%
KoopnunatHas miockocTs. BeruncieHue paccTossHuN 1 Pemenue 3a1a4 HHIUBUAYAIBHO C
Iomaael Ha miockoctu. KonndyecTBeHHbIE pacyeTsl. IPYIIIOBBIM 00CYXIEHUEM UTOTOB
8 KOHTPOJIbBHA S PABOTA Ne 3 o teme /lexapToBbI Pemenue 3an1a4 MHIUBUYaIbHO 2
KOODPJMHATHI B IPOCTPAHCTBE. BEKTOPHI B MPOCTpaHCTBE.
CroxeHne 1 BBIYMTaHNE BEKTOPOB. Y MHOXKEHHE BEKTOPa Ha
yucino. KoMruianapaslie BekTopsl. CKasipHOE ITPOU3BEICHHUE
BEKTOpPOB. Pa3iioxeHue BEKTOpa 1o TpeM HEKOMIUTaHAPHBIM
BekTopam. [Ipocreiimue 3a1a4u B KOOpANHATAX.
KoopanHatsl BeKTOpa, pacCTOSIHHE MEXKAY TOUKaMHU,
KOOPAMHATHI CePEHHBI OTPE3Ka, CKAJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPAMHATAX, YTOJ MEXIy BEKTOpaMH, yroj
MEXy IPSIMOH U IJIOCKOCTBIO, YTOJ MEX]Ty INIOCKOCTAMHU
9 IMPAKTUYECKOE 3AHATHE Ne 9 o reme Cxxatue u Juckyccust 1o TeOpeTUIECKUM 2
pacTshkeHre rpa(uKoB TPUTOHOMETPHUECKUX (BYHKINIA. Bompocam Pemenne 3amad
[IpeobpazoBanue rpaMKOB TPUTOHOMETPHUYECKUX QYHKIMH | MHAMBUAYAJIBHO C TPYNIIOBBIM
00CyX)IeHuEM
o *
10 |[TPAKTHYECKHUE 3AHATHA Ne 10.11.12 no Teme Kpyruelit cTon no TeopeTuuecKkum 6
Hcnons3oBaHue CBOMCTB TPUIOHOMETPUYECKUX QYHKIMI B | Bompocam Pemenue 3aqay kelic-
npodeccHoHaNBHBIX 3a/1a9aX METOJIOM
11 KOHTPOJIbHAS PABOTA Ne 4 o teme IIpeoOpa3oBanne | PerieHue 3aa4 HHANBULYAIBHO 2

TPUTOHOMETPUICCKUX BBIpa)KGHHﬁ. Pemenne
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TPUTOHOMETPUUECKHUX YPAaBHEHUI U HEPABEHCTB B TOM YHCIIE
C UCTIOJIhb30BAaHUEM CBOWCTB ()YHKITHH.

12 | TIPAKTUYECKUE 3AHATHUSA Ne 13.14 mo teme JlucIryT 1o TeopeTHIecKUM BOIIPOcaM
BerInonHeHNE PacueToOB € TOMOIIBI0 KOMITIEKCHBIX YHCEI. Pemenne 3aga4 HHANBUIYAIBHO C
[IprMeps! HCHIONTB30BAHMUS KOMITIIEKCHBIX YHCEI TPYIIIOBBIM 00CYKI€HHEM HTOTOB

13 |[TIPAKTHUYECKOE 3AHSATUE Ne 15 mo teme @m3mueckuii | Pemenne 3a1ad MaJbIMU TPyTIIIaMU
(MexaHW9IeCKHii) CMBICTT IPON3BOTHOW — MTHOBEHHAS
CKOpPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

14 | IIPAKTHUYECKUE 3AHATHA Ne 15.16 o teme Juckyccus 1o TeopeTU4eCKUM
Haumensiiee u HanOosbiee 3HaueHUE GyHKINU BonpocaM. Pemnenue 3anau

UHAWBUYaNBHO

15 |KOHTPOJIbBHAS PABOTA Ne 5 o reme ®opmyis! 1 Pemenue 3ana4 MHAUBUYaIbHO
npasmia quddepennupopanus. MccnenoBanue QyHKIHIA ¢
MOMOIIbI0 Ipou3BOAHON. Hanbomnbiiee 1 HauMeHsbIIee
3Ha4YeHUS PYHKIUU

16 IIPAKTUYECKHUE 3AHATHA Ne 17.18 o Teme JucnyT no TeopeTUu4eCKUM BOIIpOcaM
CuMMeTpust B IPUPOJIE, apXUTEKTYpPE, TEXHHUKE, B OBITY Pemenne 3a1a4 HHANBUIYAIBHO C

TPYIIIOBBIM 00CY>K/I€HHEM UTOTOB

17 | IIPAKTUYECKOE 3AHSATHE Ne 19 no teme [Honsitue Pewmenne 3anay ManpiMu rpynnamMu
MPaBHIBHOTO MHOTOTpaHHUKa. CBOWCTBA IIPaBHIBHBIX
MHOTOTPaHHHAKOB

18 | IIPATKMYECKUE 3AHATHA Ne 20.21 o Teme Kpyrusiii cTon no TeopeTHuecKum
KomOuHanum reoMeTpu4eckux Te BonpocaM PenieHue 3anay kelic-

METOJIOM

19 | IIPAKTUYECKUE 3AHATHA Ne 22.23 o Teme Juckyccust 1o TeOpeTUIECKUM
Hcnonbp3oBaHre KOMOWHALIMI MHOTOTPaHHUKOB U TeJl BonpocaM. Pemenue 3agau
BpaIlleHNUA B PAaKTUKO-OPHEHTUPOBAHHBIX 3aJa4dax HUHAWBUIYANBHO

20 | KOHTPOJIBHAS PABOTA Ne 6 mo teme OObEMBI 1 Pemenue 3aga4 MHIMBUAYATIBHO
TUTOIIAIM IOBEPXHOCTH MHOTOTPaHHUKOB U TEJl BPAILCHUS

21 [NPAKTUYECKAA PABOTA Ne 24.25 no teme Juckyccust o TeopeTudecKuM
I'eomeTpuueckuii CMBICI ONPEACIEHHOTO HHTETPaa. BornpocaM Penienue 3anau
®opmyna Herotona - JleitOrua. WHIUBUAYAIBHO C IPYIIIOBBIM
Pemmenve 3a1au Ha IpUMEHEHUE HUHTETPAJIA ISl BEIYUCICHHUST | 00CY>KAECHHEM
(U3MUECKHX BEJIMYWH U TIJI0IIAACH

22 | KOHTPOJIbHAS PABOTA Ne 7 o teme [lepBooOpa3Has Pewenue 3ana4 MHAUBUYaIbHO
¢ynaxuuu. [IpaBuna HaxoxaeHUS IepBo0Opa3HbIX. Ee
MIPUMEHEHHE

23 | KOHTPOJIbHAS PABOTA Ne8 mo Teme Onpenenenue Pemenue 3an1a4 MHIUBUYaIbHO
creneHHON QyHKIMH. Vcnonp30BaHue ee CBOMCTB mpu
pelIeHNH ypaBHEHUI 1 HEPaBEHCTB

24 |TIPAKTUYECKUE 3AHATUA Ne 26.27.28 no Teme Kpyraslii cTOI 10 TEOPETUYECKUM
Pemenne nokasaTenbHbIX ypaBHEHUI METOIOM ypaBHUBaHUS BolpocaM Perienue 3anau keiic-
HoKasaresel, MeTOJI0OM BBECHUSI HOBOH MEPEMEHHOI, METOJIOM
¢yHKIIMOHATBHO-TpaduuecKuM MeTo1oM. Perenne
MOKa3aTeIbHbIX HEPABEHCTB

25 ' KOHTPOJIBHAS PABOTA Ne 9 no teme Pemenue Pewmenue 3a1a4 MHIUBUYaTBHO

MOKAa3aTeIbHbIX YPABHEHUI METOJJOM YPaBHUBAHUS
[IOKa3aTesed 1 METOJJOM BBEJICHUSI HOBOW NIEPEMEHHOM.
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Pemenne noka3aTenbHbIX HCPABCHCTB

26 | TIIPAKTUYECKUE 3AHATHA Ne 29.30.31 o Teme Jluckyccust o TeopeTHIecKuM 6
IIprmmenenwne norapupma. Jlorapudpmirdeckas crupaib B BonpocaM Pemienue 3anau
npupoje. Ee MmaremaTudeckne cBoWcTBa WHIUBHUIYAJIBHO C TPYIIIOBBIM
obcyxIeHneM
27 | KOHTPOJIbHAS PABOTA Ne 10 o Teme Perrenue 3amad MHIUBUIYATEHO 2
Jlorapudmmueckas GpyHxmms. Pemenne npoctefmmx
Jorapu(pMUYECKUX ypaBHEHUH
28 | IIPAKTUYECKOE 3AHATHE Ne 32.33 o Teme Oneparuu | J[UCIYT IO TEOPETHUECKUM BOIIPOCAM 4
C MHOXKECTBaMH. PellieHne npukiagHbIX 3a1a4 Pemienue 3amau HHIUBUAYATBHO C
TPYIIIOBBIM 00CYXICHUEM UTOTOB
29 | IIPAKTUYECKMUE 3AHATHA Ne 34.35 no teme Ilonsitue | Kpyrislit cToJ1 IO TEOpETUUECKUM 4
rpada. Ces3ublii rpad, nepeBo, uuki rpad Ha IIOCKOCTH BonpocaM Pemienue 3anay keiic-
METOJIOM
30 |KOHTPOJIBHAS PABOTA Ne 11 no Teme Onepauuu ¢ Pemenue 3ana4 MHIUBUYaIbHO 2
MHOXKecTBaMH. ONCaHue PeasIbHBIX CUTYalUi ¢ TIOMOIIBIO
MHOXXecTB. [IpumeHeHne Tpad)oB K pPEIIeHHIO0 3a1a4
31 INPAKTHUYECKMUE 3AHATUA Ne 36.37 o Teme Juckyccust o TeopeTUIeCKuM 4
OTHOCHUTENbHAs YaCTOTa COOBITHS, CBOUCTBO €€ BorpocaM Penienue 3amau
ycroiunBocTH. CTaTHCTHYECKOE ONpPEENICHNE BEPOSITHOCTH. | HHAWBUAYAIBHO C TPYNIIOBBIM
O1eHKa BEPOSITHOCTH COOBITHS o0cyXIneHueMm
32 |TIPAKTHUYECKHUE 3AHATUA Ne 38.39 o teme IlepBuunast Pemenue 3aaay MajgbIMH FpynnaMu 4
00paboTka cTraTUCTHYECKUX JaHHbIX. ['paduueckoe ux
npezncraBieHre. HaxoxaeHue cpeqHUX XapaKTepUCTHK,
HaOJII0AaeMbIX TaHHBIX
33 | KOHTPOJIbHAS PABOTA Ne 12 o Teme DiieMeHTEI Pemenue 3aga4 nHAUBUAYAIBHO 2
koMOuHaTOpuKH. COOBITHE, BEPOSITHOCTD COOBITHSL.
CroxeHre 1 yMHOXKEHHE BEpOSITHOCTEH
34 | TIPAKTHUYECKUE 3AHATHA Ne 40.41.42.43 o Teme Pewmenue 3a1a4 MHAMBUYAJIBHO C 8
Permenne TeKCTOBBIX 33124 NPO(ECCHOHAIEHOTO TPYIIIOBBIM 00CY>K/IEHHEM HTOTOB
CoZIep>KaHus
35 | TIPAKTUYECKOE 3AHSTHUE Ne 44 o teme O61me Pewmenue 3ana4y MansiMu rpynnamMu 2
METO/Ibl PEIICHNS YPaBHEHUH. Y PaBHEHNS 1 HEPaBEHCTBA C
MOJIyJIEM U C TIapaMeTpamMu
HUroro no xypcy 114
B TOM YHCJIC HHTEPAKTHBHOE oOyueHme™® = 32%*
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4. YCJIOBUS PEAINBALINU TPOI'PAMMBI JUCIHHUTIJIMHBI

4.1. MartepuajibHO-TeXHHYEeCKasi 0a3a, HeoOXoaumasi JJs1 OCYUIEeCTBJICHUS
00pa30BaTe/ILHOIO NMpouecca Mo JUCHUIINHEe

Peanuzamus mnporpaMmbl TUCHHUIUIMHBI TpeOyeT Haauuus ydeOHOro KaOWHeTa
MaTEMAaTHUKH.

O6opynoBanue yueOHOro KaOMHeTa:

- OCaI0YHBIC MECTA MO KOJUYECTBY O0YJarOIINXCS;

- pabouee MecTO MpenoaaBaTes;

- KOMIUIEKT y4eOHO-HarISIAHBIX TOCOOUIA;

- KOMIUIEKT 3JICKTPOHHBIX BUI€OMATEPUATIOB;

- 3a71aHUs JUTSI KOHTPOJIBHBIX padoT;

- mpoheCCUOHATIEHO OPUEHTHUPOBAHHBIC 3a/I1aHUS;

- MaTepUaJibl IK3aMeHa.

TexHuveckrue cpeacTBa 00yUeHUS:

- IEPCOHAIBHBIN KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPAaMMHBIM 00CCTIICUCHUEM;

- IPOEKTOP C DKPAHOM.

4.2. IlepevyeHb HEOOXOAMMOI0 IPOrPaAMMHOI0 o0ecneYeHust

1. 7-zip apxuBartop; (JIMLEH3Ms HA aHIIL. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmoTpiiuk ¢dainoB ; (JIUIIEH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KL. XME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JUIEH3USA -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbII makeT; (JIULIEH3US -

http:// www.openoffice.org/license.html)

5. FreeCommander - npoBOJIHUK; (JTULIEH3USA -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome - 6pay3zep;(uIieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oucHbII makeT(B CBOOOHOM JIOCTYIIC);

8. Mozilla Firefox - Opaysep.(nutien3us - https:// www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM 1 I[pﬂO.JIHPITEJIbHOfI YUYEBHOM
JIUTEPATYPBI, HEOBXOAUMOM 151 OCBOEHUS JUCHUIIINHBI
MATEMATHUKA

5.1. OcHoBHas TUTEPATypa

1. MaTemaTuka: anredpa u Hayaia MaTeMaTHIECKOTO aHAIIN3a, TeoMeTpust. Anredpa u
Hayajla Maremarnyeckoro ananuza. 10—11 kmaccel. ba3oBblii U yriyOJIeHHBI YpPOBHHU :
y4deOHHK 1711 001eoopa3oBarenbHbix opranu3anuii / 1. A. Anumos, FO. M. Komsrun, M.
B. Tkauesa [u np.]. — 8- uza. — Mocksa : [Ipocsemenune, 2020. — 463 c. — ISBN 978-5-09-
074197-2.

2. Maremartuka: aJIre6pa H HadYajla MAaTeéMaTu4dCCKOro aHalin3ad, TICOMCTpUA.
I'eomerpua. 10-11 «knaccel. ba3oBelii u  yriiyOn€HHBIE  ypOBHM @  y4eOHUK  Juis

obmeoOpa3zoBarenbHbix opranuzanuii / JI. C. Atanacss, B. @. byrysos, C. b. Kagomues u np. — 9-¢
u3a. — Mockaa : [Ipocsemenue, 2021. — 287 ¢. — (MI'Y — mikosne). — ISBN 978-5-09-078569-3.

5.2 lonoiHUTEJIbHAS JJUTEpPATypa

1. I'yce, B. A. Matemartuka. ['eomeTpus. ba3oBsiii ypoBeHnb: 10—11 kmacchl : yaeOHHUK
1 cpeaHero odmero oopazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. IIpokodses. — 2-¢
U31., uctp. u aomn. — Mocksa : FOpaiir, 2023. — 281 c¢. — (O6meoOpazoBaTenbHBINA ITUKI). —
URL: https://urait.ru/bcode/530392. — ISBN 978-5-534-16085-7.

2. boromornos, H. B. Marematuka. Yrinyonenusiii yposenb. 10—11 kiacchl : yueOHUK
st cpenHero oo6mero odpasosanus / H. B. boromonos, I1. M. Camoiinenko. — 5-e u3f.,
nepepad. u non. — Mocksa : FOpaiit, 2023. — 399 c. — (O6meoO6pa3oBaTeNbHBINA UKI). —
URL: https://urait.ru/bcode/520551. — ISBN 978-5-534-15610-2.

3. boromomnos, H. B. MaremaTtuka. AnreOpa u Hadana aHanusa. ba3oBbiilt ypoBeHb: 10—
11 kmaccel : yueOHHK Juist cpeqHero obmero oopasosanusi / H. B. boromonoB. — Mockaa :
KOpaiir, 2023. - 241c. -  (OOmeobpazoBatenbHbii  1ukia). —  URL:
https://urait.ru/bcode/530391. — ISBN 978-5-534-16084-0.

5.3. [lepuoguueckne U3TAHUSA

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

2. UzBecrtus BY30B. MaremMatuka. - URL:
https://dlib.eastview.com/browse/publication/7087

3. KBaut : HayuHoO-momynsipHbIH (¢u3uKo-MaTemMatuueckuid okypHan. — URL:
http://kvant.ras.ru
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5.4. IlepeyeHn pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX /IVISl OCBOCHMS U CHUIIMHBI

1. OBC  «YHuBepcurerckas  OubOmmoreka  ONLINE» @ caiit. —  URL:
http://biblioclub.ru/index.php?page=main_ub red.
2. DBC UzparenbctBa «Jlanby : caiit. - URL: http://e.lanbook.com.

3. DBC «Opaiit» : [pazgen «BAIIA TMOAINNCKA: ®wman Kyol'Y (r. CnaBsHCK-HA-
Ky6anu)] : caiit. - URL: https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9E6DBFB.

4. Hayunas  oamexkTpoHHass  OubOmmoreka  «elLibrary.ru» @ caidt. —  URL:
http://elibrary.ru/defaultx.asp.

5. basbl panubix komnanuu «Mct Beroy [pasaen: [epuonnveckue uznanus (Ha pycCKOM
s3bike)] : caiit. — URL: http://dlib.eastview.com.

6. denepanbHas nHbOpMaIMOHHAs cucTeMa «EanHOe OKHO 10cTyna K 00pa3oBaTeIbHbIM
pecypcamy : caiit. — URL: http://window.edu.ru.

7. ®enepanbHbIil IGHTP HHPOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP) : caiir. -
URL.: http://fcior.edu.ru .

8. Enunas kosekims 1HMdpoBeIXx oOpa3oBatenbHbIX pecypcoB : caiit. — URL:
http://school-collection.edu.ru.

9. OduumanpHblii UHTEPHET-NIOPTAN TpaBoBoW MH(MopMalu. [ocynapcTBeHHas cHUcTeMa
npaBoBoi uHpopmanuu : cailT. — URL: http://publication.pravo.gov.ru/.

10.3urmknoneauym : Dunukinonenun. CrnoBapu. CrpaBounnku // OBC «YHuBepcUTeTCKAS
oubmmoreka ONLINEy : caiit. — URL: http://enc.biblioclub.ru.
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6. METOANYECKHUE YKA3AHUA IS OBYYAIOLIUXCA
11O OCBOEHHIO JUCHUIIJINHbI

Jucnumnna «MaTemaTHka» HaleneHa Ha (opMmupoBaHue MpodeccuoHaNbHBIX
KOMIIETCHIIMM, TAKUX  KaK  CIIOCOOHOCTh  JIEMOHCTpAIlid  OOIEHAay4YHBIX  0a30BBIX
3HAHHWIA €CTECTBEHHBIX HAYK, MAaTEMAaTHKH, I[MOHUMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIIHIH,
MPUHIIUIIOB TEOPUH.

OOyueHne CTYIAEHTOB OCYIIECTBISETCS IO TPAJUIMOHHONW TEXHOJOTUM (JEKIIHH,
MIPAKTUKN) C BKIIIOYECHUEM NHHOBAIIMOHHBIX JIEMECHTOB.

C TOUYKHM 3peHHs] UCHOJIB3YEeMBbIX METOAOB JIEKIIMU TMOAPA3ACISIOTCS CIETYIOIINM
o0pa3om: UH(GOPMAIIMOHHO-00BSICHUTENbHAS JISKIIHSI, TTOBECTBOBATEIbHAS, JIEKIUsI-0ecena,
poOJIeMHast IEKIHUS U T. [I.

YcTHOE M310KeHHEe y4eOHOro Marepuaina Ha JIEKIMHU JIOJKHO KOHCIEKTHPOBATHCH.
CrnymaTe JIEKIHI0 HY)XHO YMETh — MOJJEp>KUBAaTh CBOE BHUMAaHHE, MOHITh U 3allOMHUTH
yCIBIIIAHHOE, YJIOBUTH May3bl. B mpoliecce U3i10KeHUs MpenoaaBaTeaeM JEKIUMU CTYACHT
JIOJDKCH BBISICHUTH BCE HEMOHSATHBIC BOMPOCHL. 3allMChIBATh COJCPKAHHUE JICKIIUU HYKHO
00s13aTeNIbHO — 3alMCH TTOMOTAIOT MOJIEP)KHUBATh BHUMAaHKE, CIIOCOOCTBYIOT TOHUMAHUIO U
3aIlIOMUHAHUIO YCIBIIIAHHOTO, IPUBOIUT 3HAHUE B CUCTEMY, CIIYXaT OMOPOM /IS epexo/ia
K OoJiee rTyOOKOMY CaMOCTOSITEIbHOMY H3YYCHHIO MPEIMETa.

Meroandeckrue peKOMEHIAlNH 10 KOHCTIEKTUPOBAHUIO JICKITUH:

— 3aMKch JOKHA OBITh CUCTEMHOM, MPEACTaBIATH COOOW COKpanIEHHBIA BapuUaHT
Jekuuu  mpemnonamatens.  Heobxoaumo — ciymiaTh, 0O0AYMBIBaTH M 3alKCHIBaTh
OJIHOBPEMEHHO;

— 3amuch Benércs OYeHb OBICTPO, UYETKO, MO BO3MOXKHOCTH KOPOTKUMU
BBIPKEHUSIMU;

— HE MpeKpalas caymarh NpernogaBaresis, Hy>KHO 3alMUChIBaTh TO, YTO HEOOXOIMMO
ycBouTh. Henb3st 3anmuchiBaTh cpady K€ BBICKA3aHHYIO MBICIb MPEMOaBaTeNs, CIeayeT e€
MOHATH U TIOCIIE ATOT0 KPATKO 3amucaTh CBOMMH CJIOBAaMH WJIM CIIOBaMHU MPENOAaBaTels.
BaxxHo, yToOBI B Hell He ObLIT TOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUs, BBIBOJIbI, OTIPE/ICIICHHIS 3aITUChIBAIOTCS] TOYHO,

—clelyeT oOpaTuTh BHUMaHUE Ha OQOpMIICHHE 3amucu JeKiuu. s KaxIoro
nmpenMeTa 3aBoJuTcs oO0Iias Terpaab. OTIMYHBIM OT OCTAJIBHOTO IBETA CIEAYET BHIICTSAThH
OTJENbHbIE MBICIM M 3aroJIOBKH, COKpamaTh OTHAEIbHBIE CJIOBAa U TMPEHAJIOKEHUS,
WCIIOJIb30BaTh YCJIOBHBIC 3HAKH, OYKBBI JIATHHCKOTO U TPEUYECKOro al(aBUTOB, a TaKXe
HEKOTOpbIe MPUEMBI CTEHOTPa(QUUECKOTO COKPAIIICHHUS CIIOB.

[IpakTuueckue 3aHATHS TI0 AUCIUIUIMHE «MaTemaTukay MpOBOISTCS MO CXEMeE:

-YCTHBII OTMPOC TI0 TEOPUHU B HAYAJIC 3aHSATHS,

-paboTa B rpynmax o pa3peuieHnIo pa3InuHbIX CUTYallUid 110 TeME 3aHSATHUS;

-pelieHne NPakTUYECKUX 3a7a4;

-MH]IUBHTyJIbHBIC 3a]]aHUS JIJIS TTOJATOTOBKH K TIPAKTHYCCKUM 3aHSATHSM.

[lenp TPAKTUYECKOTO 3aHATHS - HAYYUTh CTYJICHTOB IMPUMEHSATH TCOPCTHUCCKHE
3HAHMS TIPU PEIICHUU MPAKTHYECKHX 33]1a4 Ha OCHOBE PEaTbHBIX JIAHHBIX.

Ha mpakTtuueckux 3aHATHSIX MPE00IaIatoT CIEAYIOIMINE METOIbI:

-BepOanibHbIe (TTpeo0Ia aloUM METOIOM JOJIKHO OBITh 0OBSICHEHNE);

-npakTuyecKkue (MMChbMEHHBIC 3/IaHUSI, TPYITIOBBIC 3a/IaHUS U T. II.).

BaxxHbIM [U1s1 CTyieHTa SIBIISIETCS YMEHHUE PAIMOHATIBHO MOAOUPATh HEOOXOIUMYIO
yueOHyto sutepaTypy. OCHOBHBIMH JIUTEPATYPHBIMA UCTOYHUKAMH SIBJISTFOTCSI:

— oubnmnoreuynsie Gouas! punmana Kyol'y;
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— 3JIEKTPOHHAsI ONONIMOTEYHAs cUCTEMa « Y HUBEPCUTETCKasi OMOIMOTEKa OH-JTaiH»;

— JJIEKTpOHHas OubnuoTeyHas cucrema M3narenscTBa «Jlanby.

[Touck kHUr B OMONMOTEKE HEOOXOOUMO HAUMHATH C M3YYEHHs IPEIMETHOTO
KaTajora ¥ CO3JaHMsl CIIMCKAa KHUTI, TOCOOWH, METOJMYECKHMX MAaTepHalioB IO TeMe
U3Y4YEHHUS.

[IpocMOTp KHUIM HAUYMHAETCSA C TUTYJIBHOIO JIMCTA, CIEAYIOIIETO IMOCIE OOJOXKKH.
Ha HéM 00bIYHO MOMEIIal0TCsl BCe OCHOBHBIE JAHHBIE, XapaKTEPU3YIOLUe KHUTY: Ha3BaHUE,
aBTOp, BBIXOJHBIE JTAaHHBIE, JTaHHbIE O MepeusgaHuu u T.4. Ha o6opore TUTynbHOrO JIucTa
na€Tcsl aHHOTAlUs, B KOTOPOM YKa3bIBAE€TCAd TEMAaTHKa BOIPOCOB, OCBELIEHHBIX B KHUTE,
orpenensieTcs Kpyr uuTaTesieil, Ha KOTOpbIi OoHa paccuuTaHa. boibplnoe 3HaYeHUE MMEET
NPEIUCIIOBUE KHHUTH, KOTOPOE 3HAKOMHUT 4YHUTATelIsl C JMYHOCTBIO AaBTOPA, HCTOpHEH
CO3/JIaHMsI KHUTH, packpblBaeT cojepxaHue. lIpounB mnpenucioBue W MONY4YUB oOuiee
MIPE/ICTABIEHUE O KHUTE, CIeAYeT 0OpaTUThCs K orjaBieHHuto. OriaBieHue KHUTH 3HAKOMUT
0o0yyaemMoro ¢ coAepX aHME€M M JIOTUYECKOW CTPYKTYpOH KHHUI'H, IO3BOJSET BBIOPAThH
HY)KHBII MaTepuan Juisi U3ydeHus. 1ol M3AaHMsl KHUTH TMO3BOJISIET CYIUTh O HOBHU3HE
Matepuana. Yem yaiie KHUTra U3AaETCS, TeM OOJBIIYIO LIEHHOCTh OHA IpeicTaBiser. B
KHUT€ MOTYT OBITb MNpHUMEYaHMs, KOTOpbIE COJEpXaT pa3iMyHble JONOJHUTEIbHbIC
cBefeHus. OHM Me4aTaroTCs BHE OCHOBHOTO TEKCTa U PAa3bICHSAIOT OTJEJIbHBIE BOIPOCHI.
[IpenmetHbie u©  andaBUTHBIE YyKa3aTeNM 3HAYUTENBHO  OOJIETYAIOT IOBTOpPEHUE
U3JI0O)KEHHOTO B KHUIe MaTepuaiga. B KOHIE KHUTM MOXET pacroyiaraTbes
BCIIOMOTaTenbHbI Martepuas. K HeMy OOBIYHO OTHOCSATCS HMHCTPYKLMH, HPUIIOXKEHHUS,
CXEMBbI, CHTYallUOHHbIE 33J1a4H, BOIIPOCHI /111 CAMOKOHTPOJIS U T.JI.

Jlns nmydinero mpejacTaBlieHUs M 3allOMUHAHMSI MaTepuaia IejiecooOpa3HO BECTH
3allUCU U KOHCIIEKTHI PAa3IMYHOTO COACPIKAHUSA, @ UMEHHO:

— IIOMETKH, 3aMe4aHsl, BbIIEJICHHUE TJIABHOTO;

— TUIaH, TE3UCHI, BHITUCKU, IUTATHI;

— KOHCIIEKT, paboyas 3amuch, pedepar, 1oKIad, JSKIusI 1 T.1.

Yurath y4eOHUK HEOOXOAMMO BJYMYMBO, BHMMATEJIBbHO, HE TNPOMYCKas TEKCTa,
CTapasch MOHATh KaXIyr (pasy, OJHOBPEMEHHO pa3zOupas IpUMEpbl, CXEMbI, TaOIHUIIbI,
PUCYHKH, TPUBEEHHBIC B YUeOHUKE.

OpHMM M3 BaXXHEHIINX CPENICTB, CIOCOOCTBYIOUINX 3aKPEIUICHUIO 3HAHUM, SIBIISIETCS
KpaTKas 3alliCh IPOYMTAHHOIO MaTepualla — COCTaBJIEHHME KOHcHekTa. KoHcmekT — 3To
KpaTKOE€ CBSI3HOE W3JIOKEHHE COJEp)KaHMsI TeMbl, y4yeOHMKa WJIM €ero 4yacTh, O0e3
nopoOHOCTEN U BTOpOCTENEHHBIX AeTaneid. [lo cBoel cTpyKType U MOcie0BaTeIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBAThH IUIaHY yueOHHKA. [103TOMy BakHO CHavajia COCTaBUTH
IUJIaH, a MOTOM NHUCaTh KOHCIEKT B BUJE OTBETAa Ha BONpOCHl IuiaHa. Ecnu y4yeOHHK
pa3zenéH Ha HeOOJbIINe O3arjaBiIeHHbIE YaCTH, TO 3aroJIOBKM MOKHO paccMaTpUBaTh Kak
NyHKTHl IUIaHA, a M3 TEKCTa KaXJOW YacTu CcIeAyeT 3amucarb T€ MBICIH, KOTOpPbIE
PacKpbIBAIOT CMBICH 3ar0JI0BKA.

TpeOoBaHUS K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTb, 11€J1€CO00PA3ZHOCTh KaXKIO0r0 3aliChIBAEMOI0 CJI0BA;

— COJIEP)KaTENbHOCTh 3allMCH- 3allMChIBAEMbIE MBICIH CIEAyeT (OPMYIHPOBATH
KpaTKo, HO 0e3 ymiep6a amst cmbicia. O0bEM KOHCTIEKTa, KaK MPaBUIO, MEHBIIIE H3y4aeMOT0
TekcTa B 7-15 pas;

—KOHCIEKT MOXET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKTYPE — 3TO 3aBUCUT
OT COZIEpP KAHMSI KHUTH U eI €€ N3yYeHUS.

MeTtoauyeckue peKOMEeH1alliy 0 KOHCTIEKTUPOBAHUIO:
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— MpeXxJe YeM HauyaThb COCTaBIATh KOHCIEKT, HYXKHO O3HAKOMUTHCA C KHUIOH,
IIPOYMUTATh €€ CHayasla J0 KOHLA, IIOHATh IPOYUTAHHOE;

— Ha OO0JIOKKE TeTpaJad 3alMChIBAIOTCS Ha3BaHWE KOHCIEKTUPYEMOW KHUTH M UM
aBTOpA, COCTABIISIETCS TUIaH KOHCIIEKTUPYEMOTO TECTa;

— 3amMcH Jy4ylle JeNaTh NpH NPOYTEHWHM HE OJHOro-IByX al3aleB, a IIeJIoro
naparpadga Wid IJ1aBbl;

— KOHCIIEKTUPOBaHHE BEJETCS HE C 1IENbI0 MMETh OMNpEACNEHHBIN 3amucH, a s
0ojee MOJHOTO OBJAJACHUS COJIEPKAHMEM H3Y4aeMOIo TEKCTa, IO3TOMY B 3alHCAX
OTMEYAETCs U BBIJIEISETCS BCE TO HOBOE, MHTEPECHOE U HYKHOE, YTO OCOOEHHO IPUBJIEKIIO
BHUMaHUE;

— TMocjie TOro, Kak clejlaHa 3amluch cojepkaHusi maparpada, TiaBbl, cleayeT
nepeynTaTh €€, 3aTeM CHOBAa OOpamiaThCsi K TEKCTy M INPOBEPUTH ce0s, MPAaBUIBHO JIU
U3JI0’KEHO COJIEp/KaHuE.

TexHHUKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTUPYSI KHUTY O0JBIIIOTr0 00BhEMA, 3alUCh CIeAyeT BECTH B 00IIel TeTpaau;

— HAa KQXJIOM CTPaHHUIIE CJIEBA OCTABJLIIOT NOJA MMpHUHOWU 25-30 MM mid 3ammcu
KOPOTKHX T0/13ar0JIOBKOB, KPaTKHX 3aME€UaHUi, BOTIPOCOB;

— Ka)<Jasi CTaHUIIa TeTPaau HyMepyeTcs;

— JUIsl TIOBBILIEHUS] YUTAEMOCTH 3allMCH OCTAaBISIOT MHTEPBAJIbl MEKIY CTPOKaMHU,
ab3a1aMu, HOBYIO MBICJIb HAUMHAIOT C «KPACHON» CTPOKH;

— TMpU KOHCIEKTHPOBAHUU UIUPOKO HCIONB3YIOT pAa3jUYHbIE COKpAIICHUS U
YCIIOBHBIE 3HAaKH, HO HE B YIIEpO CMbICTY 3amucaHHOro. PexomeHayeTcss NpHUMEHSTb
oOuIeynoTpeOUTENbHBIE COKpAIlleHUsl, Hampumep: M.0. — MOXeT ObITh; TOC. —
rOCY/AapCTBEHHBIH; 1.0. — JOHKHO OBITh U T.1I.

— HE clle[lyeT COKpallaTh UMEHa ¥ Ha3BaHUs, KpOME OYEHb YaCTO MOBTOPSIOIINXCS;

— B KOHCHEKTE HE€ JOJDKHO OBbITh MEXaHHMYECKOrOo IEpEeNHChIBaHMUS TeKcTa 0e3
MPOIYMBIBAHHUS €T0 COACPHKAHUSI U CMBICIIOBOIO aHAIM3A.

Jns wanmcanust pedepara HEoOXOAUMO BBIOpaTh TEMY, COIVIacOBaTh €€ C
npenojaBareiaeM, Moa00paTb HECKOJbKO HCTOYHUKOB IO TEME, BBIINOJHUTH aHaJIu3
MCTOYHHKOB IO pEUIeHUI0 MpoOneMbl, 00OCHOBaTh CBOK TOUKY 3PEHMSI Ha pEIlIeHUE
POOIIEMBI.
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7. OHEHOYHBIE CPEJACTBA J1JISI KOHTPOJIA YCIIEBAEMOCTHU

7.1. [IaciopTt (pOHAA OLIEHOUYHBIX CPEICTB

Ne
n/n

KonTtponupyemsie pa3nens! (TEMbI) AUCIUATUTHHBI

Kon xonTponupyemoit
KOMITCTEHIIHU
(wn ee JacTh)

HaumeHoBaHHE OLIEHOYHOTO
cperncTBa

[loBTOpEHUE Kypca MaTEMATUKH OCHOBHOM ILIKOJIbI

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

Kontponsnas padora

ITpsmMBle 1 IIIOCKOCTH B IPOCTPAHCTBE

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

Kontponsnas padora

KOOpZ[I/IHaTLI 1 BCKTOPBI

I1K 4.3 OK-02
OK-03 OK-04 OK-07

KonrponbHas padbora

OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE
GbyHKIUN

I1IK 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

Kontponbnas pabora

KommiekcHsle ynciia

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

IIpakTnueckas
(maGopatopHasi) pabota

[TpousBonHas GyHKINH, €€ TPUMEHEHHUE

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

KonrponbHas padbora

MHOFOFpaHHI/IKI/I 1 TCJIa BpalllCHUA

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

KonrponbHas padbora

[TepBooOpasHast HyHKIHNH, €€ IPUMCHEHHE

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

KonrponbHas padbora

Crenienn u kopHH. CTeneHHast QyHKIUSL

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

KonrponbHas padbora

10.

INoxa3zarenbHas GpyHKUINSA

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

Kontponsnas pabora

11.

Jlorapudmsr. Jlorapudgmudeckast QyHKIHS

INK 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-07

KonrponbHas padbora

12.

MHosecTBa. DIeMeHThI Teopun rpadoB

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

Kontponsnas pabora

13.

OeMeHTH KOMOMHATOPHKH, CTATUCTUKH U TEOPUHU
BEpOATHOCTEN

I1IK 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-07

Kontponsnas pabora

14.

YPaBHCHI/Iﬂ 1 HCPAaBCHCTBA

I1IK 4.3 OK-01 OK-02
OK-03 OK-04 OK-05
OK-06 OK-07

IIpakTuueckue
(;mabopaTopHbIe) 3aHATHS

7.2. Kpurepum oueHKH 3HAHU

KoHntponr W oOlleHKa pe3yabTaToB
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OCBOCHHS JHMCUUIUIMHBI OCYIIECTBIISETCS
NperoiaBaTesieM B MPOIECCe MPOBEACHHS MPAKTHUSCKUX 3aHSATHH, 1a00paTOpPHBIX PadoT,
TECTHPOBAHMUS, & TAK)KE BBHIMOJIHEHUSI 00YJaIOIUMICS HHIUBUAYATbHBIX CAMOCTOS TEIbHBIX
3aJaHui.
Tect. Cuctema cTaHAAPTU3UPOBAHHBIX 3a/IaHUH, TIO3BOJISIONIAs aBTOMATU3HPOBATh
npoIeypy M3MEpPEHHsI YPOBHS 3HAHWW M yMEHHH oOydaromierocs. TecT oleHuBaeTcs 1o
KOJIMYECTBY MPAaBUIBHBIX OTBETOB (HEe MeHee 60%).




Kpurepnu oneHkH 3HAHUI CTYAEHTOB B LIeJIOM 110 JMCHMILJIMHE:

«OTJIMYHO» -  BBICTABISIETCS  CTYJIEHTY, IIOKa3aBIIEMY  BCECTOPOHHHUE,
CHUCTEMAaTU3UPOBaHHbIE, INIyOOKUE 3HAHUSA Y4eOHOW MpOorpaMMbl AUCHMILIMHBI U YMEHHE
YBEPEHHO NPUMEHATh MX HAa NPAKTHUKE MPU PELIEHUU KOHKPETHBIX 3aJad, CBOOOJHOE U
paBWIbHOE OOOCHOBAHME MPUHATHIX PELICHUM;

«XOPOLIOY» - BBICTABIISETCS CTYJIEHTY, €CJIM OH TBEPJIO 3HAET MaTepuaj, rPaMOTHO U,
[0 CYIIECTBY, M3JaraeT ero, ymMeeT IMPHUMEHATh IOJIyu€HHbIE 3HAaHUS Ha MPAKTUKE, HO
JIOITYCKA€eT B OTBETE WJIM B PEIICHUH 33]1a4 HEKOTOPbIE HETOUYHOCTH;

«YHAOBJIETBOPHUTEJBHO» - BBICTABIISIETCS CTY/IEHTY, [TOKa3aBIIeMY (parMeHTapHbINI,
Pa3pO3HEHHBIM XapakTep 3HAHUN, HEJAOCTATOYHO HpPaBUIIbHBIE (DOPMYIHPOBKH Oa30BBIX
NOHATHM, HAPYIIEHUS JIOTUYECKON IOCIEI0BATEIbHOCTH B H3JIOKEHUU IPOrPaMMHOIO
MaTepuajga, HO TpPU 3TOM OH BIAJEET OCHOBHBIMU pa3JelaMH Y4YeOHOM MpOrpamMmbl,
HEOOXOAMMBIMHU /IS JAJIbHEHIIEero 00y4eHNs. U MOXKET IPUMEHSTh OJyYEHHbIE 3HAaHUS 110
o0pasily B CTAaHJApTHOM CUTyaluy;

«HEY0BJIETBOPUTEJIbHO» - BBICTABIIECTCSA CTYACHTY, KOTOPbII HEe 3HAaeT Oonbluel
YacTU OCHOBHOT'O COJEpKaHHs y4yeOHOH mporpamMmbl JUCHMILIMHBI, JOIMYyCKaeT rpyoOble
omMOKH B (pOpMYNIHPOBKaX OCHOBHBIX MOHSATHH TUCHMILIMHBI U HE YMEET HCIIOJIb30BaTh
NOJIyYEHHbIE 3HAHUS TP PEIICHUH TUMOBBIX MPAKTUYECKUX 3a/1a4.

Oobwmasi/npogeccuoHaabHas Pa3znen/Tema Tun oeHOYHBIX
KOMIIETEH A MepOnpUsITUS
OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

peleHus 3aaad YcrHbli onpoc

P2, Temsr 2.1,2.2,2.3,2.4,2.5II-o/c, 2.6

poQeCCUOHANBHOM JCSITeIBHOCTU MaremaTnueckuil JUKTaHT

MMPUMEHHUTECIIBHO I/IH)II/IBI/II[yaHI)HaH

P 3, Tems! 3.1, 3.2, 3.3 [1-o/c, 3.4
K pa3IMYHBIM KOHTEKCTaM caMoCTosTeNbHast paboTa
P 4, Temn 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c,

4.8,4.9,4.10,4.11

[IpencraBnenue
pe3yJIbTaToB
MPaKTHYECKUX padoT
3amuTa TBOpYECKUX PadboOT
3amuTa UHIUBHIYAIBHBIX

P 5, Temnr 5.1, 5.2

P 6, Temsr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T1-0/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 11-
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, 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, Temst 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c,
14.6

MIPOEKTOB
Kontponsnas pabora
Brimonnenne
OK3aMCHAIIMOHHbBIX
3aJJaHUN

OK 02. Hcnons3oBath
COBPEMEHHBIE CPE/ICTBA MOWCKA,
aHaJIM3a U WHTEPIIPETAINH
nHpOpMALNH, U
WH(POPMAIMOHHBIE TEXHOJIOTUU
JIISL BBITIOJIHCHHMS 3a1a4

P1,Tema l.1, 1.2, 1.3 -0/, 1.4,15,1.6
P2, Temni 2.1,2.2,2.3,2.4,2.5 [I-o/c, 2.6
P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4

P 4, Temst 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,

TectupoBanue

YerHbli onpoc
MatemaTuuecKuil AMKTaHT
WunuBunyanbHas
camocTosTeNnpHas pabora
IIpencraBnenue
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PO eCCUOHANBHON JeSITeIPHOCTA

4.8,4.9,4.10,4.11

PS5, Temrr 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,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr19.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2,10.3, 10.4

P11, Temsr 11.1,11.2,11.3 1-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsl 14.1, 14.2,14.3, 14.4, 14.5 IT-o/c,
14.6

pe3yJbTaToB
MPaKTHYECKUX padoT
3amuTa TBOpUECKUX paboT
3amuTa HHIUBHIYAIbHbBIX
MPOEKTOB

Kontponsnas padora
Brinonnenue
9K3aMEHaIMOHHBIX
3alaHui

OK 03. [InanupoBats u
pea30BbIBATH COOCTBEHHOE
npo¢ecCHOHANBHOE U IMYHOCTHOE
pa3BUTHE, IPESATIPUHUMATEIBECKYIO
JeATEeIbHOCTD B
npodeccronansHo# chepe,
UCIIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOM rPaMOTHOCTH B
Pa3IMYHbIX )KU3HEHHBIX
CUTYaIUIX

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temr1 2.1,2.2,2.3,2.4,2.51II-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 IT-o/c,
4.8,4.9,4.10,4.11

PS5, Temr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8,6.9,6.10 IT-o/c, 6.11

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7I1-
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 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 1-0/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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c,
14.6

TectupoBanue

YerHbli onpoc
MatemaTuyecKuil AUKTAHT
WNnnuBunyansHas
caMmocTosTenbHas padbora
IIpencrasnenue
pe3yIbTaToOB
MIPAaKTUYECKUX paboT
3amuTa TBOpYECKUX padboT
3anmra HHIUBUAYAIBHBIX
MPOEKTOB

KonrponbHas pabora
Brinonnenue
9K3aMEHaMOHHBIX
3aJaHuN

OK 04. DddexruBHO
B3aMMOJCICTBOBATh U pabOTaTh B
KOJUICKTHBE M KOMaH/1e

P1,Temal.l,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51II-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c,
4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

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

P7, Temm 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-
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

TectupoBanue

YceTHbll onpoc
MatemaTuyecKuid AUKTAHT
WNnnuBuyansHas
caMmocrosTenbHas padora
IIpencraBnenue
pe3yIbTaToOB
MIPaKTUYECKUX paboT
3amuTa TBOpUECKUX paboT
3amTa HHIUBUAYATBHBIX
MIPOEKTOB

Konrpomnbnas padbora
Brimonnenue
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P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2,10.3, 10.4

P11, Temsr 11.1,11.2,11.3 I-0/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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c,
14.6

JK3aMEHAI[MOHHBIX
3aJaHuH

OK 05. OcymiecTBaTh YCTHYIO U
MICbMEHHYIO0 KOMMYHHKAIUIO Ha
TOCYAAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yaeToMm
0COOEHHOCTEN COIMAITBHOTO U
KyJIbTypHOTO KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 IT-o/c,
4.8,4.9,4.10,4.11

PS5, Temr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temr1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 IT-o/c,
4.8,4.9,4.10,4.11

PS5, Temr 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,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temnr 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 I-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 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, Temnr 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, Temer 11.1,11.2,11.3 I-0/c, 11.4,11.5,
11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2,13.3, 13.4, 13.5 [1-o/c,
13.6

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

TectupoBanue

YeTHbli onpoc
MaremaTH4eCKUI IUKTaHT
WnauBuayanbHas
camocTosTeNpHas paboTa
[IpencraBnenue
pe3yIbTaToOB
MIPAKTUYECKUX padoT
3amuTa TBOpYECKUX paboT
3anmra HHIUBUAYAIBHBIX
IIPOEKTOB

KonrponbHas padbora
Brinonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

OK 06. [TposBasATh TpaXkIaHCKO-
MaTPUOTUYCCKYFO MMO3UIIHIO,
JIEMOHCTPHPOBATh OCO3HAHHOE
[TOBE/ICHHE HAa OCHOBE
TPaIUIIHOHHBIX

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c,
6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-

TectupoBanue

VYcTHBIii onpoc
MareMaTH4eCKHil TUKTaHT
WnauBuayanbHas
caMoCTosTeNIbHas padoTa
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00111eueIIOBEYECKUX [IEHHOCTEH, B
TOM YHCJIE C YIETOM
TapMOHM3AIMH MEXHAIIMOHAIBHBIX
¥ MEXPETUTHO3HBIX OTHOLICHUH,
MPUMEHSTH CTaHIAPTHI
AQHTUKOPPYIIIMOHHOTO MTOBEICHUS

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

P 8, Temsr1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

IIpencraBnenue
pe3yJbTaToB
MPaKTHIECKUX padoT
3amuTa TBOpUECKUX paboT
3amuTa HHIUBHIYAIbHbBIX
MPOEKTOB

Kontponpnas padora
Beinonnenue
9K3aMEHaIMOHHBIX
3alaHui

OK 07. CopgelicTBoBaTh
COXPaHEHHIO OKPY’KAIOIEH Cpebl,
pecypcocOepeKeHNIO0, TPUMEHST
3HaHHUA 00 N3MEHEHHUN KJINMATa,
MPUHIUIIBI OEPEKINBOTO
TIPOM3BOJICTBA, YIPPEKTHBHO
JIEHICTBOBATh B UPE3BbIYANHBIX
CUTyalusiax

P1,Temal.1,1.2,1.3II-0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 IT-o/c, 2.6

P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 IT-o/c,

4.8,4.9,4.10,4.11

PS5, Temr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-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 I1-
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, 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, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 T-0/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 [1-o/c,
13.6

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

TectupoBanue

YeTHbli onpoc
MaremaTH4eCKUI IUKTaHT
WnauBuayanbHas
camocTosTeNbHas pabora
[IpencraBnenue
pe3yIbTaToOB
MIPAKTUYECKUX padoT
3amuTa TBOpYECKUX paboT
3anmra HHIUBUAYAIBHBIX
IIPOEKTOB

KonrponbHas padbora
Brinonnenue
9K3aMEHAIMOHHBIX
3aJaHuN

I1IK 4.3 Co3naBaTh
MHPOPMALIMOHHYIO Cpeny
JIOLITKOJIFHOM 00pa3oBaTebHOM
TPYIIIIEI C TIETBI0 Pa3BUTHS Y eTel
OCHOB HH(OPMAITHOHHO
KYJIBTYPBHI.

P 1, Tema 1.3 [T-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 I1-o/c, 7.10 I1-o/c
P 8, Tema 8.5 IT-o/c

P 11, Tema 11.6 IT-o/c

P 12, Tema 12.2 TI-o/c

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

YcTHbli onpoc
MaremaTuyecKuil JUKTaHT
WnauBuayanbHas
caMocCTosITeNbHas padoTa
[IpencraBnenue
pe3yJbTaToOB
MPaKTUIECKUX padoT
3amuTa WHIUBUY aTbHBIX
MIPOEKTOB

Kontponsnas pabora

7.3. OneHo4HbIe CPEACTB ISl POBEAeHHUA TeKYIel aTTecTaluu

Texymmii KOHTPOJIb MPOBOAUTCS B (popme:

-(pOHTANIbHBIN O0IpOC
-KOHTpOJIbHAs paboTa

-ITICEMEHHBIN KOHTPOJIb
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-T€CTUPOBAHUE TI0 TEOPETUIECKOMY MaTepHaIly
-npakTudeckas (;maboparopHas) paboTa

®opma IIpakTuueckuii JInunbie xayecTBa Tpmmepst
aTTecTaluu 3nanus Ymewns OIIBIT (BTAJICHUE) | CTYZACHTA OCHOHHBIX
CpencTB
VYceTHbil KonTpons 3naHuit OreHKa yMeHUS Ornenka HaBBIKOB | OreHKa KoHnTponbubie
(MACBPMEHHBIH) | IO OTIpeNeIeHHBIM pa3nn4ath paboTEI ¢ CIIOCOOHOCTH BOTIPOCHI TTO
orpoc no | mpobiemam KOHKPETHBIE JIUTEPATYPHBIMH OTICPaTHUBHO U TeMaM
TeMaM TIOHATHSA HUCTOYHHKAMHU Ka4eCTBEHHO MPUIIATAI0TCS
OTBEYaTh Ha
TIOCTABIICHHBIC
BOIPOCHI
[paktryeckue | KoHtpons 3HaHMSA OreHka yMeHus Ornenka HaBeIKOB | OreHka Temsl paboT
(;1abopaTopHBI | TEOPETHYECKUX paboTarts ¢ paboThl ¢ CIIOCOOHOCTH IIpUIararTcs
€) paboThI OCHOB COBPEMEHHOU BBIUUCIUTENIBHON | ONEpPaTUBHO U
uHpopMaTUKH 1 KOMITBIOTEPHOM TEXHUKOI1, KayeCTBEHHO
MH(QOPMALMOHHBIX | TEXHUKOH, TPUKJIATHBIMH pemars
TEXHOJIOTHH, HCTIONb30BaTh MPOTPaMMHBIMHU TIOCTABJICHHBIE Ha
BO3MOXKHOCTEH H BO3MOXKHOCTH CpeACTBaMHU MIPAaKTHYECKUX
MPUHIUIIOB BBIYHCITUTEILHON paborax 3amauu u
HCTIONIb30BaHMS TEXHHUKU U apryMEHTHPOBATh
COBPEMEHHOU MIPOTPaMMHOTO pe3yIbTaTHI
KOMITBIOTEPHON obecrieyeHuns IpH
TCXHUKHU. peuICHUN
MIPaKTHYECKHUX
3a7ad.
TectupoBanue | Konrpons 3HaHUI OreHKa yMEHUsS Orenka HaBBIKOB | OreHKa Bompocst
IO OTIpeIeIEHHBIM pa3nu4ath JIOTHYECKOT0 CIIOCOOHOCTH IIpUIararTCcs
npobiaemam KOHKpPETHBIE aHaIu3a u OTIEPATUBHO U
TIOHATHUSA CHUHTE3a ITpUu Ka4yCCTBCHHO
COIIOCTABJICHUH OTBEYaTh Ha
KOHKPETHBIX TIOCTABIICHHBIC
MOHATHH BOIIPOCHI

IIpumMepHBIe TeCTOBBIE 3AAAHMS: (1a 66160p 00HO20 OMEema u3 uempipex)
1. Hanst touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HHMX JexaT Ha

KOOpAWHATHOU npsiMoi Oy?

a) A
0) b
B) C
) 1

2. Kakue u3 Bextopos a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2) sBRsitOTCS €AUHUIHBIMU ?

a)a
0)c
B) B

r)p

3. Hausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoil Kakoro oTpe3ka sIBJISIETCSI TOUKa

M(0,3,4)?
a) AB
0) BC
B) CB
r) AC
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4. Yriom kakoi 4eTBepTH siBisgeTcs yroj oa=400°?

a) 1

0) 2

B) 3

r)4

5. Uemy paBHa MPOM3BOHAS (YHKIHH y=COS X?
a) y'=—sin’x

6) y'=- 2 sin’x

B) y'=-2c0s X sinX

r) y'=2cos x

6. ITo xakoit u3 HopMyn BEIUKCIAETCS MPOU3BOIHAS TIPOU3BEICHUS?
a) (utv) =u"+v’
0) (uv)'=u'vtuv’
u. - uwv—uv’
B)(-) =——
)G =12

r) (fg(x)) =f"(g(x))*g' (%)

IIprMepHbBIe BONPOCHI 1JIsl YCTHOTO onpoca (KOHTPOJbHBIX padoT):
. [Iponomxure onpenenenue: «IlocnenoBarenbHOCTb — ATO. .. ».
. IlpuBenute npumep apupMeTHIECKO Mporpeccuu.
. [IpuBennuTe npuMep reoMETPUIECKOM MPOrPECCUM.
. [IpuBeaute npumep 0€CKOHEYHO yObIBaIOIIEH T€OMETPUUECKON MTPOTPECCUH.
. IIponomxute onpenenenue: «IIpouzBognas — 3to...».
. Packpoiite reoMeTpu4ECKUil CMBICIT IIPOU3BOJHOM.
. IIpopomxute onpenenenue: «KacarensHas — 310...».
. Packpoiite ¢pusnyeckuil CMbICT IPOU3BOTHOM.
9. IlepeuncauTe NpaBuiia BEIYUCIEHUS POU3BOJHBIX.
10. Yemy paBHa MPOU3BO/IHAS CTETICHHOW (PyHKIINH?
11. Yemy paBHa IpoM3BOIHAS IPOU3BEACHUSA?
12. Yemy paBHa POU3BO/IHAS YACTHOIO?
13. Uemy paBHaA TPOU3BOJIHAS CIIOXKHOU PYHKITHH?
14. ChopmynupyiiTe npu3HaK BO3pacTaHusi PYHKIIUH.
15. Chopmynupyiite npusHak yObIBaHUS ()YHKLHUU.
16. ChopmynupyiiTe mpu3HaK TOYKA MaKCUMyMa (DYHKIIUH.
17. ChopmynupyiiTe npru3HaK TOYKK MUHUMYMa (yHKIUH.
18. CocTaBhTe alrOpUTM PEIICHUS 3a/ad Ha HAXOXKACHUS HauOOJBIIETO U HAWMEHBIIETO
3Ha4YeHUs (QYHKIUH HA OTpe3ke?
19. CocTaBpTe aJrOpPUTM HCCIEIOBAHUS M TOCTPOCHUS rpaduka (YHKIHHA C MOMOIIBIO
MPOU3BOJHOM.
20. Kak HaiiTu BepTUKaIbHYIO aCUMOTOTY rpaduka GpyHkuun?

OO\ L AW
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7.4. O1ieHOYHBIE CPECTB /sl MPOBeAeHHs MPOMEKYTOUHOM aTTecTAllH

HpOMe)KYTO‘{HaH arTecranusa

o JInunble [Ipumepst
dopma [IpakTnueckuii
aTTecTALHH 3HaHMA YMmenus onbIT (BaETH) Ka4ecTBa OLIEHOYHBIX
CTyJICHTa CpencTB
OKk3aMeH KonTtpons OreHka yMEeHUS OreHKa HaBBIKOB Omenka Bomnpocsr:
3HaHMA 0a30BBIX | TIOHMMATh JIOTHYIECKOTO CIIOCOOHOCTH MPUIIATAI0TCS
TMIOJIO’KCHUH B CHEUATBHYTO COIIOCTABJICHUS U TPaMOTHO U
obnactu TEPMHUHOJIOTHIO XapaKTEePUCTHKU YETKO U3/1araTh
MH(OPMATUKH 00BEKTOB MaTepua
OrneHka yMeHus OlLieHKa HaBBIKOB Ouenka 3anaun
penaTh TUIIOBbIE JIOTHYECKOT0 CIIOCOOHOCTH NpUIIararTcs
3a7a4M B 00JaCTH | MBIIUICHUS U IPaMOTHO U
npodecCHOHANIBHO | pEelIeHNH 3a]ay B YETKO U3/arath
i IesITeNbHOCTH obnactu XOJ1 peIIeHHs
npodeccuoHaNFHON | 33124 B 00J1acTH
JIESITEIIbHOCTH podeccroHab
HOH
JEeATEBHOCTH 1
apryMEeHTHpOBa
Th PE3YNBTATHI

7.4.1. IlpumepHbIe BONPOCHI AJIsl MPOBeACHUS MPOMEKYTOYHOM aTTecTallul
(3xk3ameH, 3a4eT, AU PepeHIIUPOBAHHBIN 3a4eT)
1 cemecmp

. [lepeuncnute OCHOBHBIE PUTYPHI B IPOCTPAHCTBE.

. [lepeuncnute ciocoObl 3aJaHUs TUIOCKOCTH.

. Chopmynupyiite onpeiesieHre IBYyrpaHHOTO yIia.

. [lepeuncaure B3aMMHOE PACHIOI0KEHUE ABYX MPSAMBIX B IPOCTPAHCTBE.

. Kakue npsiMble Ha3pIBalOTCS CKPELIMBAIOIIUMUCS B IPOCTPAHCTBE.

. [lepeuncaure B3auMHOE PACIIOI0KEHUE IIPSIMOM U TUIOCKOCTH B IIPOCTPAHCTBE.
. Packpoiite noHsATHE «YTroJI MEXAY NMPSIMOM U INTIOCKOCTBIOY.

. [lepeuncnure B3auMHOE PACIIOJIOKEHUE ABYX IJIOCKOCTEN B POCTPAHCTBE.
. Packpoiite noHsiTHE «I1apAILIEIBHOCTD IIJIOCKOCTEN.

. Kak HaiiTu paccTosiHMe MeXay IPsIMbIMU?

. [Iponomxure onpenenenne: «HaknonHast —31o ...»

. I3 4ero cocTouT npsAMOyrojpHas CUCTEMa KOOPJANHAT B IPOCTPAHCTBE?

. Packpoiite noHsTHE «BEKTOP».

. Kak HaiiTn koopauHaThl BekTopa?

. Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

. UeMy paBeH yroja MeX1y BEKTOpaMu?

. [IpuBeguTe npumep KOOPAMHATHI TOYKU A, KOTOpas JIEKUT Ha OCH Z.

. Uemy paBeH yroJi B OJUH pajnaH?

. [Iponomxure onpenenenne: «kKocuHyc ocTporo yria — 31o...»

. [lepeuncnute TpUroHOMETpUYECKHE (PYHKINH, YKAKHUTE UX IEPUOIBI.

. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECCTBO.

. [lepeuncnute cnocoObl peleHus: TPUrOHOMETPUYECKUX YPaBHEHHM.

. Packpoiite alroputm pemeHns 0JHOPOAHBIX TPUTOHOMETPUYECKUX YPAaBHEHHM.
. UeMy paBHO mpou3BeeHHE CtgXx*tgx.

O 001N DN W~
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25. B kakux 4eTBEpPTAX TPUTOHOMETPUIECKOTO Kpyra (pyHKIUS y=sinxX NpuHUMAET
II0JIO)KUTEIIbHBIEC 3HAYEHUA?

2 cemecmp

. [Iponomxute onpenenenue: «llociaenoBaTenbHOCTh — 3TO. .. ».
. [IpuBenuTe npuMep reoMeTpUIECKON IPOTPECCUMN.

. [Iponomxute onpenenenune: «lIpouzBoaHas — 310...».

. Packpoiite ¢puznaeckuii CMBICT MPOU3BOTHOM.

. [lepeuncaure npaBuia BEIYMCICHNS IPOU3BOAHBIX.

. Uemy paBHa npou3BOAHAS IPOU3BEICHUS?

. UeMy paBHa MPOU3BOAHAS CIOKHON (QYHKIIUN?

0N N L AW N~

. CocTaBbTe aIrOpUTM pELICHUS 33/1a4 HAa HAXO0XACHHUSI HAUOOJIBIIEro U HAMMEHBIIIETO
3Ha4YeHUs (QYHKIUU Ha OTpe3Ke?

9. IIponomxure onpeneneHue: «MHOTOIPaHHUK — 3TO...».

10. IIponomxute onpenenenue: «llupamuaa — 310...».

11. Kakast nmpu3Ma Ha3bIBa€TCS MPABUIBHOMU?

12. Yto Ttakoe anodema npaBUILHON MUpaMubl?

13. Chopmynupyiite TeOpeMy O BBIYUCICHUN OOKOBOM MOBEPXHOCTH MPaBUIIBHOM
UPAMMIBI.

14. IIponomxute onpenenenue: «kKonyc — 3710...».

15. Ilponomxkute onpeaenenue: «lap —3to...».

16. PackpoiiTe reOMETpUYECKHI CMBICI OIIPEAEIEHHOIO MHTErpaa.

17. Ilponomxute onpenencnue: «KpruBoanHeHas Tpanenus — 370...».

18. Ilepeuncnure nmpaBuia BBIYUCIEHNUS HHTETPAIIOB.

19. ChopmynupyiiTe onpezesieHne CTeNeHHOW (QyHKIINU.

20. Ilepeuncnure CBOMNCTBA KOPHS HATypalabHOU cTeneHu. [IpuBenure nmpumepsl.
21. Yemy paBeH KOpEHb HEUETHOM CTENEHH U3 oTpuliarenbHoro uncna? [Ipusenute
npuMep.

22. Ilepeuncnure CBONCTBA MOKA3aTEIbHOU (DYHKIIHH.

23. ChopmynupyiTe MpaBuiIO PEIICHUS TPOCTEHIMX MTOKa3aTEIbHBIX HEPABEHCTB.
24. Chopmynupyiite onpezaeneHue jgorapudmuueckor GyHKIUN.

25. Yemy paBeH jorapudm 4acTHOTO?

26. Ilepeuncnure crocoObl pereHus JorapuGMUIECKUX YPaBHEHUN.

27. ChopmynupyiiTe onpezesieHne MHOKECTBA.

28. Ha3oBuTe OTIIMYUTENBHBIE YEPTHI TIOJTHOTO ¥ HETIOJIHOTO IpadoB.

29. ChopmynupyiTe MpaBUIO HAXOXKICHHS CIOKEHUSI BEPOSITHOCTEH.

30. Kak HaliTu MearaHy 4iCIIOBOTO psa’?

7.4.2. llpuMepHbIe IK3aMeHAIHOHHbIE 321a4M HA
Ik3aMeH/IupepeHIHPOBAHHBIN 3a4eT

1. Haitnure npousBoaHbIe (DYHKITHI:
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f0 =5 +5+6
fx) :xz 48
fe)=x"+ Vx
f()=(5x-6)(8-x)
f@) == (95 —x)
f(x) =x9 + V2x

f(x) = 6cosx — sinx

O

2 +9x*
f(x) =5x" — 9 sinx
9
_ ot Z
S0 =8+ e

f(x)=(5x+ 18x°)°
fx) =x'+Jx
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8. IONMOJIHUTEJIBHOE OBECIIEYHEHUME JUCIUIIJINHBI
Ipunoxenue 1. KpaTrkuii KOHCIEKT JeKIMOHHBIX 3aHATHI

Jlexmust Nel.

Tema. "MHoxecTBa. Oniepanuu HaJ MHOKECTBaMHU."

MHOXECTBOM Ha3bIBA€TCSI COBOKYITHOCTb HEKOTOPHIX OOBEKTOB, OOBEIWHEHHBIX B
OJIHO IIeJIoe MO KakoMy — Ju0o mpu3Haky. OOBEKThI, U3 KOTOPBIX COCTOUT MHOXKECTBO,
Ha3bIBalOTCA ero demMeHTaMu. O003HAYarOTCS 3arIaBHBIMU OyKBaMH JIATHHCKOTO ajipaBuTa
A, B, ..., X,Y, ..., a UX aMeMeHTHl 0003HaYaIOTCS MaJIbIMH OyKBaMu a, b, ..., X, V.

JIBa MHOXecTBa A 1B Ha3bIBaIOTCS paBHBIMH, €CJIM OHU COCTOSIT U3 OJTHUX U TEX XKe
anemeHToB (A =B).

Huarpammel Benna (o aHamoruu ¢ Kpyramu Oijiepa) — 3TO CXeMaTHYeCKoe
nu300pakeHue AeMcTBHl ¢ MHOXKecTBaMU. OMATH e MPeIynpekaato, 4YTo 1 pacCMOTPIO HE
BCE OIEpAIUU:

1) IlepeceueHne MHOXKECTB XapaKTepU3yeTcs JIOTUYECKOU cBsizkoil U n
0003HaYaeTCs 3HAYKOM !

Ilepeceuennem  MHOxkecTB 4 u 5 maseiBaeTcs  MHOkecTBO A5 | kauplif
3JeMEHT KOTOPOro HNPHMHAMIEKHUT U MHOXKecTBY 4, 1 MHOkecTBY & . I'pybo rosops,
nepeceyeHue — 3To 0011as 4acTh MHOYKECTB:

Tax, HanpuMep, 711 MHOKECTB A={i, j k), B={k m}

Am B={k}

Ecnu y MHOXECTB HET OAMHAKOBBIX 3JIEMEHTOB, TO MX NEpeceueHue mycro. Takon
IPUMEP HaM TOJBKO YTO BCTPETUJIICS IIPU PACCMOTPEHUH YHCIOBBIX MHOKECTB:

QmI=C

MHoecTBa palMOHANbHBIX U HPPALMOHAIBHBIX YHCET MOXHO CXEMaTUYECKU
M300pa3uTh IBYMs HEMEPECEKAIOIIUMUCS KPYTaMHU.

Omnepanus nepeceueHus: npuMeHuMa U Juig O0ONbIIETO KOJUYECTBA MHOXECTB, B
YacTHOCTH B BuKHmIenuu ecTh XOpOILINH MpUMep IMepeceueHs] MHOXKECTB OyKB TpEX
andaBUTOB.

2) O0beIMHEHUE MHOKECTB ~ XapakTepu3yeTrcss  Jjiormueckod  cBaskod MJIN u
0003HayaeTcs 3Ha4YKoMm -
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O6bemunenneM  MHoXecTB <1 u & HazpiBaeTrcst  MHOXkecTBO 4 & kaxkmplif
SIIEMEHT KOTOPOTO NPUHAIEKUT MHOKecTBY 4 mnm mHOXkecTBy & :

A={135,B={-101}.

3anumem O6’BGI{I/IH6HI/IG MHOXXCCTB

AvE={-10135 _ rpy00 TOBOpS, TYT HYKHO IEPEUYHMCIUTh BCE SJIECMEHTBI
MHOkecTB A u 5, npuuéM ONMHAKOBBIE DIEMEHTHI (6 OAHHOM Clydyde eOuHuyd Ha
nepeceuenuu MHodcecma) CiIenyeT yKa3aTh OJIMH pa3.

Ho MHOecTBa, pazymeeTcs, MOT'YT U He IepeceKaThCs, Kak 3T0 UMEET MECTO ObITh
C pallMOHAIBHBIMU U UPPAITMOHATLHBIMY YHCIaAMHU:

QuI=R

B »TOoM ciydae MOXXHO H300pa3uTh JIBa HEMEPECEKAIONTUXCS 3aIlITPUXOBAHHBIX

Kpyra.
Omnepanusa o0beauHeHUss TpuMeHuMa U g OOJbIIero KOJIMYecTBa MHOXKECTB,

HampuMep, ecu 4= {12} 5={0,7}, c={-10,-3}

AvBLC={-10,-301, 2’?}, Opyu OSTOM 4YHClIa BOBCE HE 00s3aTENbHO
pacmonaraTh B TOPSAKE BO3PACTAHUS (310 5 COeNAl UCKIIOUUMENbHO U3 ICTNEeMUYecKux
coobpaxcenuti). He MyapcTBys TyKaBo, pe3yabTaT MOKHO 3aIHCaTh U TaK:

AvBuc={12107-10 -3}

3) PasHocThio MHOXKeCTB 4 1 & HaswiBator MHOXkecTBO 4% 5| kamapli smeMeHT
KOTOPOTr'0 NPHHAJIEKUT MHOXKECTBY < M He IPUHAIUIEKUT MHOKECTBY & :

AVE

, TO:

Paznocth A\VE YUTAKOTCA CICOYIOIINM O6p3.30MZ «a 6e3 oo». U PaCCyKaAaTb MOXKHO

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

TOYHO TaK >K€: PacCMOTPUM MHOXECTBa . UroObI 3amucath

pa3HOCTL ﬂ'l,l B, HY)KHO N3 MHOXECTBA "ﬂ «BI)I6pOCI/ITI)» BCC 3HCMCHTBI, KOTOPBIG €CTh BO
MHOXecTBe & :
AVE={b, c}

IIpumep ¢ 4MCIIOBBIMA MHOKECTBAMMU:
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Z\N= {’ -3 -2- D} — 3J€Ch M3 MHOXCCTBaA HCJIbIX YHCC]I HCKIIOYCHBI BCC

HaTypaJbHBIC, J1a U CaMa 3alliChb Z\N TaK U 4YHUTACTCA. «MHOXXCCTBO LCJIBIX YHCCII 0e3
MHOJKCCTBA HATYPAJIbHBIX).

3epKalbHO: Pa3HOCTBIO MHOKECTB & 1 4 HaspiBator MHOxkecTBO &' 4| Kasprit
3JIEMEHT KOTOPOTO HPMHAIEKUT MHOKECTBY & M He PUHAIEKUT MHOKECTBY A :

B\ A

JI71s1 TEX K€ MHOKECTB A={ab ¢ d},B={lad.5}

Bid= {1’ 5} — U3 MHOXKCCTBaA B <<BBI6pOIJ_IeH0>) TO, YTO €CTh BO MHOXXCCTBC A .

A BOT 9T1a Pa3sHOCTb OKAa3bIBACTCA IIyCTa: Ni\Z= Ej N B camom nene — eciiu u3
MHOXCCTBA HATypaJIbHBIX YHUCCJI UCKIIIOYUTH OCJIbIC YHUCJia, TO, C06CTBCHHO, HHUYCTO U HE

OCTaHEeTCH :)

Kpome TOro, MHOTIIA paccMaTpuBaIOT CUMMemMpUYecKyio Pa3HOCTb ArF , KoTopas

o0BeNHSET 00a «IoIyMecsauay:
A=A BB g CIIOBaMM, JTO «BCE, KpOME IepecedeHHs
MHO>KECTBY.
4) JlekapTOBBIM (TpsIMBIM) npousBeieHneM MHOkecTB 1 u & naspiBaercs

(@, &)

MHOkecTBO A* 5 Beex ynopsagoueHHBIX Map B KOTOpBIX »demeHT ¢€4 2

smement # € &8

3amnuineM eKapTOBO MPOU3BEICHUE MHOKECTB A={d.5 7L B={-14]
AxB= {("f’ — D, d) (5, -1, 5.4), (f, - D, (f"‘f:'} — TMepeYyHuclIicHUEe Tap yao0HO

OCYIIECTBIATH 10 CIEAYIONIEMY alTOPUTMY: «CHayana K 1-My dJeMeHTy MHoKecTBa -+
H0C/IEI0OBATENLHO HPHCOEMHAEM KaXk/bIA »JIeMEHT MHOKecTBAa £, 3aTeM Ko 2-My
3JIEMEHTY MHOKECTBA -1 mpHcoeInHsAEM KaxIblii >JIeMEHT MHOXKecTBa &, 3aTeM K 3-My
3JIEMEHTY MHOXKECTBA A MprcoequHAIeM KaX bl SJIEMEHT MHOXKECTBA 5 »:

A« B=1d.F,(d.d), 5.~ D, G, d). (f.— 1. (f.d) }

3epKaIbHO: I€KAPTOBLIM npousBeicHueM MHOecTB & u 4 HaspiBaeTcs
(b, a)
b

MHOkecTBO & * A Beex ynopsagoueHHBIX Map B wotopeix 2 €& 454 B yamem
IPUMEPE:
H = — — —
BxA={(-12), (19, 1L/.@d@ 9@ N} _ yiecr cxema samucn ananormuma:
CHayala K «MHHYC €JMHHUIIE» IOCIEI0OBATENbHO IPUCOEIUHSIEM BCE DJIEMEHTHI
MHOKECTBA <1, 3aTeM K «J[3» — Te e CaMbl€ DIEMEHTHI:
i . . NS I :

BrA={(=1.d).(=L.5), (=L, )).(d.d).(d.5).(d. )}

Ho »To umcto s ynoO6cTBa — U B TOM, U B JAPYrOM CIydae Mapbl MOYKHO
IEPEYUCIIUT B KAKOM yrOJHO MOPSAIKE — 3/1€Ch BAKHO 3alHCATh BCE BO3MOYKHBIE MapBL.
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A Temephb TBO3/Ib NPOrpaMMBI: jiekapToBo mpoussenenne R *R — 510 ecth He uto
WHOE, Kak  MHOKecTBO  Touek ‘%) mame#l  pojHOI AekapToBOH  cHCTEMB

KOOpJIMHAT K0T

3agaHue 11 CaMOCTOSATEILHOTO 3aKpeIICHUs MaTepraa;
BrimoaauTs oneparuu And, Av s, AVE, Bi4, AxB, BxA

l)ﬂ=hjjig=hjjy
A={2n-1|neN} B={-10127
A={22-1|ne N}

, €CJIU:

2)

MHoXxecTBO yI00HO pacnucarh NEPEYUCIECHUEM ETO JIEMEHTOB.
n ITYHKTHUK C ITPOMCIKKYTKaMU ,Z[CﬁCTBPITGJIBHBIX YHUCCII:
3)A:pmﬂlgzkt+m)

HanomuHaro, 4to KBagpaTHas CKOOKa O3HAYaeT K/II0UeHUe YNCIIa B IPOMEKYTOK, a
KpYIJIasi — €ro HegKIloueHue, TO eCTh «MUHYC €IMHUIA» NPHHAIIEKUT MHOXKECTBY &, a
«TpoliKa» He MpHHAMIEKUT  MHOKecTBY .  Ilocrapaiitech  pa3o0paTbcsi,  4TO
OpeaCTaBiIsieT co00il NeKapTOBO NPOU3BENCHHE MAHHBIX MHOXKECTB. EcCiaM BO3HUKHYT
3aTpyIHEHUS, BBIMIOJHUTE YEPTEX ;)

Kpatkoe pemenue 3a1a4n B KOHIIE ypOKa.
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Peuensus
Ha pabouylo MporpaMmy y4eOHOM JUCIUIIIMHbI
V] 02:. MATEMATUKA
creruaibHocTh 44.02.01 JlomkonbsHoe o6pazoBanue

Paboyas mnporpamma yweGHO#M muctmiuinasl YJ[ 02, MATEMATUKA
paspaborana Ha ocHOBe De/1epalIbHOTO rOCY IAPCTBEHHOIO 00Pa30BaTEILHOIO CTaH/[apTa
(nasee — ®I'OC CIIO) no crenuanbHOCTH CPEAHEro NPO(GECcCHOHATLHOr0 06pa3oBaHus
44.02.01 JlomxkonsHoe oOpa3oBaHUE, YTBEpXKJICHHOrO TIpUKazoM MuMHHCTEpPCTBA
npocemieHuss P@® or 17 asrycra 2022 r. N 743 «O6 yrBepkaenun (heaepaibHOro
rOCy/IapCTBEHHOr0  00pa3oBaTeIbHOIO  CTAaHJ@pPTa  CPEJHEro  Npo(ecCHOHAILHOIO
obpazoBanus  no  cnemuanbHocTH  44.02.01  JlomkonbHOoe  0OpasoBaHHEN,
3aperucTpupoBaHHoro B Muniocte P® 22 cenrsbps 2022 1., perucrpanroHHBINA
N 70195.

Jucuumumna Y[ 02. MATEMATUKA Bxoaur B obs3aresbHbie  yueOHbIE
JMCLHUIUIMHBI, M3Y4YaeMbl€ Ha YIJIyOJEHHOM YpPOBHE CpeiHero obmero obpa3oBaHus.
PaGouas nporpamma yuebnoit mucummummasl YJ[ 02. MATEMATUKA coctour us3
CJICJIyIOLIMX Pa3/IeioB:

1. ITacniopt paboueii nporpaMmbl yueOHOM JIUCIUIITTMHEL.

2. CTpyKTypa ¥ cojiepkanue yueOHOU JUCIMITIMHEL.

3. YcioBus peaiusaiuu nporpaMMbl Y4eOHOMN JIMCIUILIMHEL.

4. KOoHTpOJIb ¥ OIIEHKA PE3yJIbTATOB OCBOCHMS YUCOHOM JMCIMILIUHEI.

B macmopre nmporpammbl  ¢OpPMYJIMpOBaHBI [€JIM M 3aJa4d  OCBOCHMS
JUCIMIUIMHBI,  HAIpaBJICHHBIC HA  OBJIAJICHHE  OOydYaloOImUMHUCS  OOIIMMH |
pOGECCUOHAILHBIMUA KOMIICTEHI[MSAMM.

JlaHHOE KOJIMYECTBO 4acoB, BBIJCIICHHOE HA OCBOCHHE y4EOHOW MCIUIIIMHBL,
MO3BOJIUT:

— chopmupoBarh y o0y4alommxcsi HeoOXo[MMbIe MPO(ECCHOHAIBHBIE U 00IIHE
KOMIIETEHINH;

— MOJIyYUTh HEOOXOJAMMBIC 3HAHUSI U YMCHHS, KOTOPBIC MOKHO HPUMEHATH B
JaJIbHEHIIIEM Ha TPaKTHKE.

Temarnueckuii 11aH UMEET ONTUMAIBHOE PACIPE/ICTICHIE YacoB I10 pasjie/iaM u
TEMaM 110 O4YHOH (opMme 00ydeHHs, B COOTBETCTBHH ¢ Y4eOHBIM IjtaHoM. Kaxbiii
pasjiest nporpaMmbl OTPaKaeT TEMATUKY M BOIPOCHI, MO3BOJISIONIKE, B IMOJHOM 00beME,
M3Y4YUTh HEOOXOIMMBIH TeopeTrueckuii Matepuail. [IpoBejienne NpakTUYECKUX 3aHsTHIA,
NpPeJyCMOTPEHHBIX paboyell 1porpaMMoOM, MO3BOJISIIOT 3aKpPENuTh TEOPETUUECKHE
3HAHUS, IPUOOPETCHHBIC ITPU U3YUYCHUH JTAHHOM JMCIUIIIMHBIL.

W3yuenue NaHHOW JMCHMIUIMHBI CIIOCOOCTBYET I(PQEKTUBHON M KaueCcTBEHHOM
HO/IFOTOBKE MOJIOJBIX CIELUAIUCTOB B 00JACTU JOHIKOJIBHOTO obpa3oBanus. PaGouas
porpaMma COJIEPXKUT JIMTEPATYPy, HEOOXOAUMYIO JUISl U3YUYCHUS JTAHHOM JIUCIIUILIMHEIL.

PaspaGorannas mnporpaMMa y4eOHOM JMCHHMIUIMHBI  PEKOMEHJYETCS  JUIs
UCIIOJIb30BaHMs B y4eOHOM IIPOIECCe MIPU MTOINOTOBKE 00YYAIOLIMXCS 110 CHEIMAIbHOCTH
44.02.01 JlomkonsHoe 0Opa3oBaHue.

Kana. nex. Hayk, cr. npenojaBaresnb Kadeapbl NpopeCcCHOHAIBLHONW II€aroruku,
nCUXoNoruu v ¢usudyeckoi  kyasrypsl  puwmana OI'BOY BO  «KybGanckwii

rocy/IapCTBEHHbIN yHUuBepcurer» B . CriaBsHcke-Ha-Kybanu
(A naxanp. .
/




PELEH3MA
Ha paboYyro TIpOrpamMMy II0 JUCIUILUIHHE
V]1.02 MATEMATHUKA

Pa6ouas mporpammva no jucipmiune YJ1.02 MATEMATHKA s cryleHToB
®I'BOY BO «Ky6I'Y» otaenenusa CIIO dunman B T. Crnasaucke-na-Kybanu cocrapieHa
B COOTRETCTBUM ¢ TpeboBaHusaMu DejiepanbHoro I'ocy1apcIBEHHOr0 00pa3oBaTeIbHOTO
cranmapra. lIporpaMma paccyumraHa Ha MaKCHMAIBHYIO yueOHYI0 Harpysky B
COOTBETCTBMHM ¢ TpeOoBaHMsAMM y4yeOHOTO IUIaHa [0  CHEHWAIbHOCTH 44.02.01
«JlomkoapHOE 00pa3OBAHUEY.

PaGouas mporpamMma IIPEJIoiaraeT pacipe/ie/iecHue TeEM U U3yIeHNC MaTepHalIa
1o pasmenaMm. Bee pasfenst padodedl IMPOrpaMMbl HalpaBjICHLL Ha (bopMUpOBAHUEC
3HAHMi, YMEHHH, B TIOJHONW Mepe OTBEYAIOT TpeOOBAHMAM K PEYNBTATAM OCBOCHHA
yueGHO# muciumuuHel B coorserctun ¢ PIOC CIIO.

Kaxiplif  pasjiesl 1porpaMMbl  PacKphIBAET —PAacCMATPUBAEMBIC —BOIPOCHI B
JIOTHYCCKOM  MOCTE0BATENLHOCTH, ONPEAEIAeMOll  3aKOHOMEPHOCTAMU  O0y4YCHUA
CTYJEHTOB.

JUtst 3aKpeIicHus TEOPeTUIecKMX 3HaHMH, GOPMUPOBAHKS YMEHMH M HaBBIKOB
CTY/ICHTOB IpPELyCMaTpHBAIOICA NpakTuueckue 3aHsTus. KoiuuecrBo MNPaKTHHECKHX
3aHSTHI COOTBETCTBYET TPeOOBAHUIM YUEOHOTO TIJIaHa.

KoHTpormb, M OIlGHKAa  PEe3yNnp1aToB  OCBOCHHMS yqe0HOM  JIMCIMTUIHHEIL
OCYIIECTRIAOTCS B (POPME 3aueTa — MPOMEIKYTOUHAs aTTeCTanys, JK3aMeHa — HI0T0Bad
arTectaims. PaspaboTamubie  (GOpMBI M METOIbI IO3BOJSIOT B TIONMHOM — Mepe
OCYIIECTBISITH  KOHTPOIIb ¥ OICHKY DPE3YJIbTATOB o0yuenuss (OCBOGHHBIX YMCHHIA,
YCBOCHHBIX 3HAHMIT).

OpyajeHAe 3HAHHSIMY, MPEIYCMOTPEHHBIME CONEP/KAHMEM JaHHOW y4eOHOH
JUCIMILIMHB], HEOThEMJIEMas 4YacTh JUYHOCTHOM M NPO(ECCHOHANBHOH TIOATOTOBKH
COTPYHMKOB YUPEKUEHWH JOIKONBHOrO 00pa3oBaHMA K  BHILIOIHCHMIO — CBOMX
(yHKIMOHATBHBIX 0053aHHOCTEH, 3a10T 9(PHEKTUBHOCTH MX NEATEILHOCTH.

IIporpamma BKJIIOYACT INEPEUCHB yueOHBIX W3NaHui, MuorepHeT pecypcoB |
OCHOBHOM JIUTEPATYPHI.

Jlaunas pabouast mporpamma Y102 MATEMATUKA  moxer OBITH
pexomenjiosana s n3ydenus B @TEOY BO «Ky6l'Y» otnenerus CIIO.

Tupexrop MBOY COILL No 16 umenn ['epost Poccun reapaun maiiopa C. I'. Tapanma
r. Cnassrcka-na-Kybanu =

&7 / \ s T. B. I'opoguuygas
Fuen i s, i .um%’l




