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1. IACIIOPT PABOYEM MPOI'PAMMBbI YUEBHOM JUCHUILINHBI
Y1.02 MATEMATHUKA

1.1. O0sacTh NPUMEHEHH S POrPAMMBbI

Ob6meobpazoBatenbHas quciuiuinaa «Y J1.02 MatemaTtukay siBiIsieTcs: 00s13aTeIbHOM
4acThio 00I1e00pa30BaTENILHOTO IHMKJIA 00pa30BaTEeNbHON MPOrpaMMbl B COOTBETCTBUHU C
®I'OC CIIO no cneuuanproctu 44.02.01 [omxkonbHoe oOpa3oBaHHe Ha 06a3e OCHOBHOTO
obmero oOpazoBanusa. I[Iporpamma paspaborana Ha ocHoBaHuu TpeOoBanuit DPI'OC
cpenHero o0Imero oopa3oBaHusl.

1.2. Mecro y4eOHOM AMCHUIUIMHBI B CTPYKType NPOrpaMmMbl HOATOTOBKH
CIEeLHATHUCTOB CPeJHero 3BeHa:

JucuuninuHa BXOAMT B 00s3aTeNbHbIE Yy4eOHblE AMCLUMIUIMHBI, H3ydaeMble Ha
yri1yOJIEHHOM YpOBHE.

1.3. Hesm um 3agaum y4eOHOHl JUCUMILVIMHBI — TPeOOBAHUS K pe3yJbTaTam
OCBOCHUS TUCHMILUIUHBI:

CopepxaHue mporpaMMmbl 0011€00pa30BaTeIbHON AUCIMILIMHBL «MaTeMaTuka
HAMpPaBJICHO Ha JOCTH)KEHHE PE3yJIbTaTOB €€ M3Y4YCHHs] B COOTBETCTBUHM C TPeOOBaHUSIMU
dI'OC COO c¢ yuerom npodeccuonanbHolt HanpasieHHocTH OI'OC CIIO.

OcBoeHue cojaepkaHusi Y4eOHOW IUCHMIUIMHBI «MaremaTukay oOecreynBaeT
JOCTH>KEHHUE CTYJIEHTaMH CIEAYIOUIUX PE3YJIbTaTOB:

B pesynbrare u3yueHuss oO0s3aTeNbHON YacTH Yy4eOHOro IWKIA OOydaroluics
JIOJIKEH:

JTUYHOCTHBIX

— 0CO3HaHUE 00YYAIIIUMHUCS POCCUICKON IpaskJaHCKON UICHTUYHOCTH,

— TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIEHUIO;

— HaJINYMe MOTUBAIIMU K 00YUYEHUIO U JTMYHOCTHOMY Pa3BUTHIO;

— IIeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHEN MO3UIIUN JIMYHOCTH Ha OCHOBE IyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HaponoB Poccuiickoir @Penepanuy, HUCTOPUYECKUX U
HAIIMOHATBHO-KYJIBTYPHBIX TpaauIuid, (OPMUPOBAHHE CHUCTEMbI 3HAYMMBIX I[IEHHOCTHO-
CMBICJIOBBIX ~ YCTAHOBOK, AHTUKOPPYIIIMOHHOTO  MHPOBO33PEHUS, MPABOCO3HAHUS,
HKOJIOTUYECKOM KYJIBTYpPbI, CHOCOOHOCTH CTaBUTH 1€JIM U CTPOUTD KU3HEHHBIE IJIaHbI;

MeTanpeIMEeTHbIX

— OCBOGHHBIE OOYYaIOIIMMHCS MEXIPEIMETHbIE TIOHATHS W YHUBEpCAJIbHbIE
yueOHbIe eHCTBUS (peryasiTUBHBIC, TO3HABATENbHbIC, KOMMYHUKATUBHBIC);

— CIIOCOOHOCTh MX HCMOJB30BaHUs B MO3HABATEIBHON M COIMAIBHON MpaKTUKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHUPOBAaHUIO U OCYIIECTBICHUIO  Y4EOHOM
JESATeTbHOCTH, OPTaHU3allii y4eOHOTO COTPYAHUYECTBA C TEAAroru4eCKUMH pabOTHUKAMHU
U CBEpCTHUKAMH, K Yy4YaCTHIO B TIIOCTPOCHHWU WHIMBHIYyaJIbHOW 00pa3oBaTelbHON
TPaeKTOPUH;

— OBJIQJICHHE HaBBIKAMH YYE€OHO-HCCIIEIOBATEIBCKOM, TMPOEKTHOW M COIMAIbHOU
NeSTeNbHOCTH;

MPEIMETHBIX :

1) BmameHwe MeTOJaMM J0KA3aTeNbCTB, AJITOPUTMAMHU pPEIICHUS 3a7a4; yMEHUE
dbopMynupoBaTh OMNpEACICHUSI, aKCUOMBI W TEOPEMBbI, MPUMEHSITh WX, MPOBOIAUTH
JIOKa3aTeIbHBIE PACCYKACHUS B XOJI€ PELICHUS 3a/1a4;



2) yMEHHE OIEepUpOBaTh MOHATHSIMHU: CTENEHb YHUCIA, JIorapudM YUCIa; YMEHUE
BBITIOJHATh BBIYUCIICHHE 3HAYEHUH M TPeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSMU U
norapudmamu, npeodpa3zoBaHus JPOOHO-pPAIIMOHATEHBIX BBIPAXKEHUH;

3) yMeHue OmepupoBaTh TMOHATHUSMHU: palMOHAIBHBIC, HPPANUOHAIHHBIE,
MOKa3aTeJabHble, CTETCHHBIC, Jorapu(MHUYECKHUEe, TPUTOHOMETPHUECKHE YpPaBHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

4) ymeHue OIEpUPOBATh TMOHATHUAMHU: (DYHKUMS, HenpepbiBHAs (QYHKIHA,
NpOM3BOJIHAS, TIEPBOOOpA3HasA, ONpEACICHHbII UHTErpal, yMEHHEe HaXOIUTh IPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIIUH, UCTIONB3Ys CIIPABOYHBIC MATEPUAIIBI; UCCIEI0BATh B MPOCTEHIITUX
ciydasx (YHKIMM Ha MOHOTOHHOCTH, HaXOJWUTh HAaWOONBIINE W HAUMEHBINNE 3HAYCHHUS
¢$yHKIMI; CTPOUTH rpa) KM MHOTOWIEHOB C MCIIOJIb30BAHMEM alllapara MaTeMaTHIeCKOTO
aHanM3a; MPUMEHATh MPOU3BOIHYIO NP PEIIEHUH 33734 Ha JBIKCHHUE; PelIaTh MPAKTHKO-
OpUEHTUPOBAaHHbIE 3aJayl Ha HauOOJbIIME W HAaMMEHbIIME 3HAUYEHUS, Ha HAXOXKJCHHUE
MyTH, CKOPOCTH U YCKOPEHHUS;

5) ymeHuwe omepupoBaTh NOHATHUSAMHU: palMOHAIbHAs (QYHKIWS, TOKa3aTeabHas
¢byHkums, creneHHas (yHKOusA, Jgorapudmudeckas (QYHKIUS, TPUTOHOMETPUYECKUE
byHKIMKA, oOpaTHble (YHKIIMK, yMEHHE CTPOWTh TpaduKud HU3yYECHHBIX (QYHKIUH,
UCIOJIB30BaTh IpaQUKU MPU U3YUSHUH MPOIIECCOB U 3aBUCUMOCTEH, IIPY pEUICHUH 3324 U3
Ipyrux Yy4eOHBIX MPEeIMETOB W 3ajJad W3 peajbHOW JKU3HM; BBIpaXaTh (opMylramu
3aBHCUMOCTH MEXy BETUUNHAMU;

6) yMeHue pemniaTh TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHKCJE HA MPOLEHTHI,
JONTM W 4acTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJOTH, 3aJa4yd W3
o0yacTu yNpaBlIeHWS JHYHBIMA H CEMEHHBIMH (MHAHCAMH); COCTABISITH BBIPAKCHUS,
ypaBHEHHsI, HEPABEHCTBA U WX CHCTEMBI IO YCJIOBHUIO 3aJla4M, WCCIIEIOBATH MOTYyYEHHOE
pelleHe U OLEHUBATh MPaBAO0N0I00HOCTh PE3yIbTaTOB;

7) yMeHHE OIepupoBaTh MOHATHAMH: CpelHee apuMeTHdeckoe, MeauaHa,
HanOOJbIlIee M HAWMEHbBIIEe 3HAYCHHs, pa3Max, AUCIEPCHS, CTaHIAPTHOE OTKIOHEHHUE
YHUCIOBOTO  Ha0opa;  yMEHHE  W3BJICKaTh,  HWHTEPNPETUPOBATH  HH(OPMAIIHIO,
NpE/ICTaBICHHYI0 B Ta0lWIaxXx, Ha JMarpamMmax, rpafukax, OTPaKalollyl0 CBOWCTBa
peanbHBIX TPOIECCOB W SBICHHWM; MPEACTaBIATh MH()OPMAIMIO C TOMOILIBIO TaOMUIl U
IMarpaMM; HCCIENIOBaTh CTAaTHCTUYECKHE JaHHbIE, B TOM 4YHCJIE€ C MPUMEHEHHEM
rpauyecKux METOJI0B U JEKTPOHHBIX CPEICTB;

8) ymeHue omepupoBaTh MOHSATUSIMU: CIYYailHBIA OMBIT W CIydyailHOE COOBITHE,
BEPOSITHOCTH CIIy4aHOTO COOBITHSI; YMEHHE BBIUYMCIIATH BEPOSTHOCTH C HCIIOIB30BAHUEM
rpadU4eckiux METOJOB; NPUMEHSITH (OPMYIBI CIOKEHUS W YMHOXKEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl U (OPMYNBI TPHU PEHICHUH 3aJad; OICHUBATh BEPOSATHOCTHU
peanbHbIX COOBITUN; 3HAKOMCTBO CO CIyYalHBIMH BEJIMYMHAMU, YMEHUE MPHUBOJUTH
PUMEPHI IPOSBIICHUS 3aKOHA OOJBIIMX YHCEI B IPUPOTHBIX U OOMIECTBEHHBIX SBICHHAX;

9) ymeHue omepupoBaTh MOHATHUSMHU: TOYKA, MpsMasi, IJIOCKOCTh, MPOCTPAHCTBO,
JMBYTPaHHBIA YTOJ, CKPEIIMBAIOIIUECS TPSAMbIE, MapauieTbHOCTh U MEPHEeHIUKYISIPHOCTD
NPSIMBIX U TJIOCKOCTEH, YroJl MEXIY MPSMBIMHU, YTOJ MEXKIY MPSMON U IIIOCKOCTHIO, YrOJ
MEX]y TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JIO THIOCKOCTH, PACCTOSTHUE MEXTY MPSMBIMH,
paccTosiHue MEXAY TUIOCKOCTSIMU; YMEHHE MCTIONb30BaTh MPH PEIICHUH 33/1a4 U3ydeHHBIC
(dakThl ¥ TEOpEeMbl IUIAHUMETPUU; YMEHHUE OLEHUBATh pPa3Mepbl 0OBEKTOB OKPYKAIOLIETO
MUpa;

10) ymeHue oOmepupoBaTh MOHATHSIMH: MHOTOTPDAaHHUK, CEYCHHWE MHOTOTPAHHHUKA,
KyO, mapajuienenunesn, npusMa, nupamMuaa, Gurypa u MOBEPXHOCTh BPALICHHS, IHIUH/D,
KOHYC, Imap, cdepa, cedeHus (UTYpHl BpalleHHUs, IUIOCKOCTb, Kacamomascs chepsl,



LWINH]pa, KOHYyCa, IUIOAJb MOBEPXHOCTH NHUPAMUJIbI, MPHU3MbI, KOHYCA, LMIMHAPA,
wionaab cheprl, 00beM KyOa, MPSIMOYTOJIBHOTO MapajuleNenuiesa, NupaMuibl, TPU3MBbL,
IWIMH]Ipa, KOHYCAa, [Iapa; yMEHUE N300paskaTh MHOTOTPAaHHUKHU U TIOBEPXHOCTH BpPAIEHUS,
UX CEUEHHUS OT PYKH, C TMOMOIIbIO0 YEPTEKHBIX MHCTPYMEHTOB U BJEKTPOHHBIX CPEACTB;
YMEHHE PACIO3HABATh CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE pacloO3HaBaTh MpaBUIIbHbBIE
MHOTOTpaHHUKH;

11) ymeHue omepupoBaTh MOHATHUSAMH: [BUKEHHUE B TPOCTPAHCTBE, IMOAOOHBIC
¢GuUrypsl B mpoCTpaHCTBE; UCIOIB30BaTh OTHOIICHUE TUIOIIAJICH MOBEPXHOCTEH U 0OBEMOB
noJI0OHBIX (PUTYp MIpH pElICHUH 3a4a4;

12) ymeHue BBIYUCISATH T€OMETPUYECKUE BEIMYUHBI (JJIMHA, YTOJ, TI0MIa/lb, 00bEM,
IUIOINA/Ib TOBEPXHOCTH ), UCHIOJIB3Ys H3ydeHHbIE (POPMYITBI K METOIbI;

13) ymeHue onepupoBaTh NOHATHSAMH: MPSAMOYrOJIbHAs CHCTEMa KOOPAMHAT,
KOOpAMHATHI TOYKHU, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAISIPHOE MPOU3BENIEHUE, YTOJ MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BE/IEHHE BEKTOpa HA YMCIO; HAXOJUTh C MOMOIIBIO
U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXTy IByMS TOUKAMU;

14) ymeHue BbIOMpaTh MNOAXOJSIIIMN H3YUYEHHBIM METOJ MJsi PEIICHHs 3a/ayu,
pacno3HaBaTh MaTeMaTH4eckue (akTbl MU MaTeMAaTHYeCKUe MOJEIW B NPHUPOAHBIX H
OOIIECTBEHHBIX SBJICHUAX, B UCKYCCTBE; YMEHHE NMPUBOAUTH MPUMEPHl MATEMATHUYECKUX
OTKPBITUHA POCCUHMCKOW U MUPOBOM MaTeMaTHYECKON HayKU.

15) ymenue onepupoBaTh NOHATUSMU: ONpEAEIEHNE, aKCUOMa, TEOpeEMa, CIIEeICTBUE,
CBOIMCTBO, TpU3HAK, JOKA3aTeJIbCTBO, pPABHOCUIbHBIE  (OPMYIHPOBKH;  yMEHHUE
dbopMynupoBaTh OOpaTHOE W MPOTHUBOMOJOKHOE YTBEPXKJEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI,  HMCMOJB30BaTh  METOJ  MaTeMaTHMYeCKOM  HMHAYKLUHH; IPOBOJIUTH
JI0Ka3aTeJbHbIE PACCYXKJIEHUS NPU PEUICHUH 3a/1a4, OLEHUBATH JIOTHYECKYIO MPaBUIBHOCTD
pacCyXIEHUN;

16) ymenue onepupoBaTh MOHATUSIMU: MHOXECTBO, MOJIMHOXECTBO, ONEPALMU HaJ
MHO’KE€CTBAMH; YMEHHUE HMCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JUisl ONMCcCaHus
peaNbHbIX MPOLIECCOB U SIBJICHUH, U MPU PEHICHUH 3a/1ay, B TOM YUCJIE U3 IPYruX y4eOHBIX
PEIMETOB;

17) ymeHue onepupoBaTh NOHATUSMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMHCHIBATH Tpadbl Pa3IMIHBIMU CIIOCOOAMH; HCTIOIB30BATh
rpadbl pu penieHny 3a1a4;

18) ymeHnue cBOOOJHO ONMEpPUPOBATH MOHITHAMU: COYETAaHUE, NIEPECTAHOBKA, YHUCIIO
COYETAHUH, YHCIIO TEPECTaHOBOK; OMHOM HpI0TOHA; yMeHHe MpUMEHSITh KOMOWHATOPHBIE
(bakThl U pacCyKIEHUs AJIs PELICHUs 3a/]1a4;

19) ymenue omnepupoBaTh MOHATUAMH: HAaTypalbHOE YMCIIO, LIEJI0€ YHMCIIO, OCTATOK
0 MOJYJIO, PallMOHAIbHOE YHCIIO, MPPAIMOHAIBHOE YHUCIO, MHOYECTBA HATYpPaJbHBIX,
LENbIX, PpAlUOHAJBHBIX, JEHCTBUTENBHBIX YHMCET; YMEHHE HCIOJb30BaTh IPU3HAKU
JEJIMMOCTH, HaUMEHbIIMN OOLIMI JenuTeNb U HauMEHblee oOliee KpaTHOEe, alIrOpUTM
EBknupa mpu pernieHuM 3ajad; 3HAKOMCTBO C Pa3IWYHBIMU TO3UIIMOHHBIMU CHUCTEMaMH
CUHCIICHUS

20) ymenue cBOOOJHO ONEPHUPOBATh MOHATHSIMH: CTENEHb C LIEJBIM IOKa3aTeleM,
KOpPEHb HATYpaJlbHOM CTENEeHU, CTENeHb C pallMOHAJbHBIM IOKa3aTeJleM, CTEeNeHb C
JIeMCTBUTENBHBIM (BEIIECTBEHHBIM) MOKa3aTeneM, Jorapupm dYucia, CUHYC, KOCHHYC H
TaHI'€HC [TPOU3BOJIBHOTO YHCIIA;

21) yMeHue onepupoBaTh NOHITUIMU: TOKIECTBO, TOXKIECTBEHHOE MPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHHUI M HEPABEHCTB, pABHOCHJILHOCTh YPaBHEHUH,
HEPABEHCTB M CHUCTEM, pAaLMOHAJIBHBIE, HWppalMOHAJIbHBIE, IOKA3aTENIbHbIE, CTEIEHHBIE,



Jorapu(pMUIECKre, TPUTOHOMETPHUYECKUE YPABHEHHS, HEPABEHCTBA M CHUCTEMBI; YMCHHE
peliath ypaBHEHHS, HEPAaBEHCTBA M CHUCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; peIIaTh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C MapaMeTpOM; IPUMEHSITh YpaBHEHUs, HEPABEHCTBA,
UX CHCTEMBI JUTSI PEIICHUS] MaTeMaTHIECKUX 3a7ad M 3a7a9 U3 Pa3IndHbIX 00NacTell HayKu
Y pEaJbHOU KU3HH;

22) ymeHue CBOOOJHO OMEpPUPOBATH MOHATUSAMU: Tpaduk ¢GyHKIUH, OOpaTHas
dbyHKIus, KoMo3unius GyHKIUHN, TUHEHas QyHKIMs, KBagpaTudHas (yHKIIUS, CTeNEHHAsS
byHKIMS ¢ LenbIM  TIOKa3aTelieM, TpPUTOHOMETpHuYeckwe  (QYHKIMH, oOpaTHbIe
TPUTOHOMETPUYECKHE (QYHKIWHU, MOKa3aTeNbHas W Jorapupmudeckas (QyHKIUH; YMEHHE
cTpouTh rpaduku QYHKIMIA, BHITOIHATH MpeoOpa3oBaHus rpaduKoB PyHKIIMIA;

YMEHHE UCTOIb30BaTh rpaduku PyHKIMN A1 U3YYEHHUs MPOLECCOB U 3aBHCUMOCTEH
Opy PeUIeHUH 3a/Jad U3 JAPYruxX y4eOHBIX MPEAMETOB M M3 PEajJbHOM KU3HU; BBIPAXKATh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUMHAMU;

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHUSMM: YETHOCTh (DYHKIHH, MEPUOAUYHOCTH
($yHKIMM, OTPAaHUYEHHOCTH (YHKIMH, MOHOTOHHOCTH (YHKIHH, SKCTpeMyM (yHKIUH,
HanOoJbIllee M HAaWMEHbIIee 3HAYCHHS (QYHKIMM Ha TPOMEKYTKE, yMEHHE MNpPOBOJUTH
UCClIeIOBaHUE (PYHKITUH;

YMEHHE HCIOJIb30BaTh CBOWMCTBA W rpaduku (QYHKIMA ISl pelIeHHs] ypaBHEHHIA,
HEPaBEHCTB | 33/1a4 C NMapaMeTpaMu; H300pakaTh Ha KOOPAMHATHON TJIOCKOCTH MHOXKECTBA
pELICHNI YpaBHEHH, HEPABEHCTB U UX CUCTEM;

23) ymeHue CBOOOJHO  ONEpHUPOBATh  MOHATUSMHU:  TOCJIEAO0BATEIHHOCTD,
apudmMeTnyeckass TMporpeccHsi, reoMeTpudeckas Mporpeccus, OECKOHEUHO YOBIBArOIIas
reoMeTpuYecKasl MPOTPecCHs; YMEHHE 3a/aBaTh IIOCIIEIOBATEIHHOCTH, B TOM YHCIE C
MIOMOIIIBI0 PEKYPPEHTHBIX (POPMYIT;

24) yMmeHHE ONEepUpOBATh MOHATHUSMH: HENPEPHIBHOCTh (YHKIUHU, ACHUMIITOTHI
rpadpuka ¢yHKIMM, TIepBas U BTOpas MPOW3BOAHAS (YHKIMU, TEOMETPUYECKHN U
¢bu3nyeckuii CMbICI TMPOU3BOAHON, MEPBOOOpa3Has, ONPEAETICHHBI HMHTErpai; yMeHHe
HAXOJIUTh ACUMNTOTHI Tpaduka (QYHKIUU; YMEHHE BBIUUCIATH IMPOM3BOTHBIC CYMMBI,
NPOM3BEACHUS, YaCTHOTO M KOMITO3UIIMHU (DYHKIMH, HAXOAWTh ypaBHEHUE KacaTelbHOH K
rpaduky QyHKIHH;

YMEHHE UCTIOIB30BaTh MPOU3BOIHYIO JUIS HCCIACAOBAHUS (DYyHKIIMMA, 11 HAXOXKIACHUS
HAWJIYYIIEro pelIeHUs B NPHUKIAJHBIX, B TOM YHUCJIE COLUATIbHO-3KOHOMUYECKUX U
dbusnyeckux 3ajayax, A ONpeAesieHUs CKOPOCTH U YCKOPEHMs; HaXOAWTh IUIOMIAAN U
o0beMbl (UTyp C TIOMOINBIO HMHTErpana; NPUBOAUTH MPHUMEPHl MaTEMaTHYECKOTO
MOJIETUPOBAHUS C TOMOLIBIO U (hepeHINATIBHBIX YPaBHEHUI;

25) ymeHue ONEepUPOBaTh TMOHATHSAMH: KOMIUIEKCHOE YHCIIO, COMpPSHKEHHbIE
KOMIUIEKCHBIE 4YHCIIa, MOJYJIb W apryMeHT KOMIUIEKCHOTO uucia, (opma 3amucu
KOMIUIEKCHBIX YHCeN (TeOMEeTpUYecKasi, TPUrOHOMETpUYecKasl U anredpamyeckas); yMeTh
POM3BOJIUTE apu(hMETHUECKHE JCHCTBHS ¢ KOMIUIEKCHBIMH YUCIIAMU; TIPUBOAUTH IPUMEPHI
MCTIOJIb30BAaHUS KOMILJIEKCHBIX YHCEIT,

26) ymeHue CBOOOJHO OINEPUPOBATH MOHATHSIMH: CpeaHee apupMeTHIecKoe,
MearaHa, HawOoJbllleeé W HAaWMEHBIIEEe 3HAYEHUS, pa3Max, AWUCIIEPCHs, CTaHAApPTHOE
OTKJIOHGHWE ISl OMHCAHMS YHCIOBBIX JaHHBIX; YMEHHE HCCIEI0BAaTh CTATUCTHUECKUE
JTaHHBIe, B TOM YHUCJIE C TPUMEHEHUEeM TrpaUyecKuXx METOJOB M DJIEKTPOHHBIX CPE/ICTB;
rpauuecKy UCCIIEJOBATh COBMECTHbIE HAOIIOIEHHUS C MOMOIIBIO TUarpaMM PacCeUBaHUs U
JIMHEWHOU perpeccuu;

27) yMeHHE HaXOJWUTh BEPOSITHOCTH COOBITHI C WCTONB30BaHWEM TpadUuecKUX
METOJIOB; TPUMEHATh I pelieHus 3agad  (OpMYJIbl CIOKEHHS W yMHOXKEHUS



BEpOATHOCTEH, (OPMYIy IOJHOM BEpOSTHOCTH, (hopmyiny bepHym, kKoMOMHAaTOpHbIE
¢daxThl U (OPMYJIbI; OLIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITUH; YyMEHHUE ONEpHpPOBATH
NOHATHAMM: CIIy4aiiHas BEJIWYMHA, pACIpeleIeHUe BEPOATHOCTEN, MaTeMaTH4YeCKOe
OKMJAaHWe, IUCHEepCHs M CTAaHAAPTHOE OTKJIOHEHHE CIy4yallHOM BeJIWYMHBI, (YHKUIUU
pacnpenelneHus M IUIOTHOCTH  PAaBHOMEPHOTO, TIOKAa3aTENbHOI'O M HOPMAJIbHOTO
pacIpeIeICHUI; YMEHUE UCITOJIb30BaTh CBOMCTBA U3YUYECHHBIX PACIPEIACICHUN IS PELICHUS
3a7la4; 3HAKOMCTBO C TOHATHSAMHU: 3aKOH OOJBIIMX YHCEN, METO/Abl BbIOOPOYHBIX
UCCIIEIOBAaHUI; yMEHHE NPUBOAUTH MPHUMEPHl MPOSBICHHUS 3aKoHA OOJBIIMX 4YHCET B
MPUPOJIHBIX U OOILECTBEHHBIX SIBICHUSX;

28) ymeHHe CBOOOJHO OMNEPUPOBATH MOHATHUSAMHU: TOUYKa, MpsiMas, IIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM Yroj, ABYTPAHHBIA YroJl, TPEXI'PaHHBIA YOI,
NepeceKarorecs, NapajuleJbHble W CKPEUIMBAIOLIUECS IMpsIMbIE, MNapajUIeIbBHOCTh U
NEPIEHIUKYIIIPHOCTD NPSIMBIX U IFIOCKOCTEH, YTOJI MEXAY IMPSIMBIMU, YTOJ MEXAY MPSIMON
U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSIMH; YMEHHE HCIIONIb30BaTh MPU PELICHUU 33434
U3ydeHHbIE (PAKTBI U TEOPEMBl IUIAHUMETPUHU; YMEHHE OLEHHBATH Pa3Mephl OOBEKTOB B
OKpYXalolleM MHUpPE; YMEHHE OIEpUpOBATh TMOHATHUAMM: MHOTOIPAHHUK, CEUEHHE
MHOTI'OT'PaHHUKA, NPaBWJIbHBIM MHOTOTPAHHUK, pU3Ma, MHUpaMuaa, Gurypa u noBepxXHOCTh
BpallleH!s], LWIMHIP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CEUCHHS KOHyca U
LWIMH]Ipa, NapajulesIbHbIE OCH WJIM OCHOBAHHIO, CEYEHHE LIapa, MIOCKOCTh, KACAIOIIASICS
chepbl, LWIMHApPA, KOHYCAa; YMEHUE CTPOUTh CEYEHHWE MHOTOIpaHHHMKA, H300pa)kaTh
MHOT'OT'PaHHUKH, (GUTYpPBI U TOBEPXHOCTH BPALLEHHS, X CEUYEHHUs, B TOM YHUCIIE C TIOMOILBIO
ANIEKTPOHHBIX  CPEJICTB; YMEHHE NPUMEHSATh CBOWCTBA TIeOMETpHUYEcKuX  uryp,
CaMOCTOATENHHO (POPMYIUPOBATH ONPEIEIICHUS U3Y4aeMbIX (PUTYp, BBIIBUTaTh TUIIOTE3BI O
CBOICTBaX M MpPU3HAKaX TreoMeTpUYecKkuX (uryp, oOOCHOBBIBATH WJIM OINPOBEpPraTh HX;
YMEHHE NPOBOJUTH KiIaccH(PUKaLMIO (GUTyp IO pa3IUYHBIM IPU3HAKAM, BBINOJIHATD
HE00XO0IUMBbIE JIOTIOJIHUTENbHBIE TOCTPOCHUS;

29) ymeHue cBOOOJHO ONEPUPOBATH MOHATUAMM: TUIOIIAAb GUTYPBL, 00beM (DUTYDHI,
BEJIMYMHA yTja, PacCTOSHHE OT TOYKU JO IUJIOCKOCTH, PACCTOSHUE MEXAY NpSMBIMHU,
pPacCTOSIHHE MEXAY IJIOCKOCTSIMH, IUIOU[aab cepshl, IIIOIMIA]b MOBEPXHOCTH MUPAMMUIBI,
NpU3MBI, KOHYCa, HWINHAPA, 00beM Ky0a, IPSIMOYTOIBHOTO Mapajulesenue/a, THpaMuibl,
OpU3MBI, HWIMHAPA, KOHYCA, IIapa; YMEHHE HaXOAWTh OTHOLIEHHE OOBEMOB MOJIO0OHBIX
uryp;

30) yMmeHue CcBOOOJHO ONEpPUPOBAaTh MOHATHUSAMU: JABWKEHHE, HapasllelbHbIN
NEepeHOC, CHUMMETpPUS Ha IUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT, NpeoOpazoBaHUE
no100us, nmogo0HbIe (PUTYphl; YMEHHE paclo3HaBaTh PABHbIE U MOJOOHBIE (QUTYPHI, B TOM
qucie B IPHUPOJE, HCKYCCTBE, APXUTEKTYpE; YMEHHUE HCIIOJIb30BaTh TIE€OMETPUUYECKHE
OTHOILIEHUsI, HAaXOJAUTh I'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YToJl, IUIOIIaab, 00BeM) MpHU
pELICHNH 3a/1a4 U3 APYTUX YYEOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU;

31) ymeHue CcBOOOJHO ONEPUPOBATH MOHATUSAMHU: MPSMOYIOJibHAS CHCTEMA
KOOpAWHAT, BEKTOp, KOOpPAMHATHl TOYKH, KOOpPAUHATBHI BEKTOpPAa, CyMMa BEKTOPOB,
NpOM3BECHUE BEKTOpa Ha YHUCIO, pasjoXKEHHWe BeKkTopa Mo 0a3ucy, CKalsipHOe
NPOU3BE/ICHNE, BEKTOPHOE MPOU3BEACHHE, YrOJI MEXAY BEKTOpaMH; YMEHHE HUCIOIb30BaTh
BEKTOPHBIN M KOOPJIMHATHBIA METOJ AJI PElIeHUs] TeOMETPUUECKHUX 3aJ1ad U 3aJa4 APYTrux
y4eOHBIX TPEIMETOB; OMEPUPOBATh MOHATUSMU: MaTpuia 2x2 W 3X3, ompenenuTenb
MaTpHUIIbl, FEOMETPUYECKUIN CMBICIT OTIPEAEIIUTENS;

32) ymMeHue MOJENUPOBATh peajibHble CUTYallMM Ha A3bIKE MaTEMAaTHUKH; COCTaBISATh
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA M UX CHCTEMbI 10 YCIOBHIO 3ajaud, MCCIEI0BATh
NOCTPOEHHBIE MOJENM C UCIOJb30BAaHMEM amnmapara anreOpbl, HHTEpIpPEeTUPOBATH



IIOJIYYEHHBIM PE3YNIbTaT; CTPOUTh MAaTEMAaTHYECKUE MOJEIU C NOMOIIBI I'€OMETPUYECKUX
IOHATUNA M BEJIIMYMH, pElIaTh CBSI3aHHBIE C HUMU IPAKTUYECKUE 3aJadM; COCTaBIATH
BEPOSITHOCTHYIO MOJEIb M HHTEPIPETUPOBATh IIOJYyYECHHBIM pe3ysibTaT; pelarhb
IPUKIAJHBIE 3aa4¥ CPEICTBAMH MAaTEMAaTHMYECKOTO0 aHaJIu3a, B TOM YHCJIE COLMAJIBHO-
HKOHOMHYECKOTO U (PU3UYECKOT0 XapaKTepa;

33) yMeHue BBIOMpATh MOAXOMISIIMIA METOJ /sl PEHICHUs 3a7aud; MOHUMaHUE
3HAYMMOCTH MaTE€MaTHKH B U3yYEHHUH MPUPOIHBIX U OOIECTBEHHBIX MPOLIECCOB U SIBICHUIL;
YMEHHUE PAclO3HABATh MPOSBICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHUE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKOU U MUPOBOW MAaTEMATUYECKON HAYKHU.

MaxkcumanbsHas yueOHast Harpy3ka ooydvaromerocs 340 yacoB, B TOM YHCIIE:
— o0s3aTenbHas ayqUTOpHAs yuyeOHas Harpyska ooyudatomnierocs 316 yacos;
— IPOMEXYTOYHas aTTectauus 12 4acos.

1.4. IlepeyeHb IUIAHUPYEMBIX Ppe3yJabTaTOB O0y4YeHUS] 1O JAUCHHUILIHHE
(mepedeHnb (popMHUPYEMBbIX KOMIIETEHIU)

VYyamuiics 10mKkeH 00Ja1aTh 00IUMH U PO (PECCHOHATIBHBIMU KOMIIETCHIIUSIMU ;

OK 01. BriOuparb crocoObl pemieHHs 3anad NpoQecCHOHAIBHON NeATEIbHOCTH
INPUMEHHTEIBHO K Pa3InNYHbIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPENCTBA MOMCKA, aHAJIM3a U MHTEPIPETAlUU
uHpopMauMyM, W  MHPOPMALMOHHBIE  TEXHOJOTMHM  JUIsI  BBIIOJHEHHMA  3aj7ad
npodecCuOHaAIbHOM 1EeATETbHOCTH.

OK 03. IInanupoBaTh U peaNHU30BbIBATH COOCTBEHHOE MpPOQPECCHOHATIBHOE U
JUYHOCTHOE Pa3BUTHE, IPEANPUHUMATENBCKYIO AEATEIHOCTh B PO EeCcCHOHABLHOMN cdepe,
UCIIOJIb30BaTh 3HAHUS MO (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CUTYaIUsX.

OK 04. DpdexTuBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJJIEKTUBE U KOMAaH/IE.

OK 05. OcymecTBiasiTh yCTHYHO M TNHCbMEHHYI KOMMYHHMKAallMIO  Ha
roCcyIapCcTBEHHOM si3bike Poccuiickoit Deepaiiuu ¢ yueToM 0COOEHHOCTEH COIMaIbHOTO U
KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IlposBiaTh TpaKIaHCKO-MATPUOTHUYECKYIO MO3ULHI0, JEMOHCTPUPOBATH
OCO3HaHHOE IOBEJIEHUE Ha OCHOBE TPAJUIMOHHBIX OOLIEYETOBEUYECKUX LIEHHOCTEH, B TOM
YyHUCJIE C YyYETOM TapMOHM3ALMU MEXHALMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOILECHUM,
NPUMEHATh CTaHAPThl AHTUKOPPYIIIMOHHOTO TIOBEIEHHUS.

OK 07. ConeiicTBOBaTh COXPAHECHHUIO OKPYXKAIOIIEH Cpejbl, PeCypcoCcOEpEeKeHHIO,
NPUMEHATh 3HaHMS 00 HM3MEHEHHMU KIUMaTa, HNPUHLUIB OepexIIMBOrO IpPOM3BOJICTBA,
3(pPEKTUBHO JENCTBOBATH B UPE3BBIYANHBIX CUTYAIUSX.

I[IK 4.3. CozmaBarb HMHPOPMAIIMOHHYIO CpEIy JAOILIKOJIbHON 00pa3oBaTebHOMN
IPYIIIBI C IETBI0 Pa3BUTHS Y A€Tell OCHOB MH(OPMALIMOHHOM KYJIbTYPHI.

IInanupyemsle pe3yJbTaThbl 00yUeHHUS
O01ue KoMIeTeH N
Oommne JucouniauHapHble
OK 01 Bsi6upars - TOTOBHOCTh K TPYAY, OCO3HaHHE -BJIAIETh METOJIaAMH JIOKA3aTCIIbCTB,
CIIOCOOBI pelIeH s LEHHOCTH MacTepcTBa, AITOPUTMaMHU PELICHHs 331a4; yMEHUE
Bagaq Tpynoirooue; (hopMyTHpOBaTH ONpEeIeHUs, AaKCHOMBI 1
npodhecCHOHATBHOM - TOTOBHOCTb K  aKTHBHOM TEOPEMBI, TPUMEHSTH UX, IPOBOIUTH
MCATCIIBHOCTHU ACATCIIBHOCTHU TEXHOJOTMYECKON U J0Ka3aTC/IbHBIC PACCYXKICHUA B XOJC PEHICHUA
[IPUMEHUTEIHHO COLMATILHOM HarpasJIeHHOCTH, 3a71ad;
K Pa3THIHBIM CIOCOOHOCTD WHHULUUPOBATD, - YMETb OIIEpUPOBATH MOHATHSIMH: CTEIIEHb
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[KOHTCKCTaM

IUIAHUPOBaTh W CaMOCTOSITEIIHHO
BBITIOJIHATD TAKYIO JACSTEIbHOCTD;

- WHTEpeC K pa3Iu4yHbM cdepam
PO eCCHOHATBHOI AeITENEHOCTH,

Osnanenne YHHBEPCaTbHBIMU
y4eOHBIMHU MO3HaBaTEIbLHBEIMHU
IEeHCTBUSIMU:

a) 6a30BbIC JOTHYECKUE ICHCTBUS:

- CaMOCTOSITEIbHO (DOPMYIHUPOBATH
U aKTyalHm3upoBaTh  MPOOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJ'[I/IBaTI) CyH_[eCTBeHHI)Iﬁ
MpU3HAK WA  OCHOBAHUSA  JUIA
CpaBHEHHs, KIacCHQUKAIUN |
0000111EH S

- OIpEneNsATh IENU JCATEILHOCTH,
3aJaBaTh MapaMeTPhl U KPUTEPUU HX
JIOCTUKCHUS,

- BBIABIATH 3aKOHOMEPHOCTH W
MIPOTHBOPEYHS B paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCHUTD KOPPEKTUBBI B
JIeITEeIIbHOCTb, OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OIICHWBAaTh PUCKU  MOCIECICTBHUN
JIeATEeIIbHOCTH,

- Pa3BHUBATh KPEATHBHOC MBIIIJICHUAC
TIPH PEIICHUH KU3HEHHBIX MTPOOIIeM
0) 6a30BBIC HCCIIEOBATENBCKUE
TIEUCTBHSL:

- BIAfeTh HaBBIKAMH  Y4eOHO-
HCCJIEIOBATENIbCKON M IPOEKTHOU
JACATCIIBHOCTH, HaBbIKaAMH
pasperieHus mpooIeM;

- BBIABIIATH MPUYIUHHO-
CJIICACTBCHHBIC CBA3U n
AKTYyaJIM3UPOBATH 3agavy,

BBIJIBUTATh THUIOTE3y €€ pEIIeHHS,
HAXOJIUTh apryMeHThI VIS
JIOKa3aTebCTBA CBOUX
YTBEPIKIACHHUH, 3a1aBaTh MapaMeTphl
U KPUTEPHUHU PEIICHHUS;

- aHAIM3UPOBATh IIOJNyYCHHBIE B
XOJIe PEIICHUS 3a/lauyl Pe3yIbTaThI,
KPUTUYIECKH OILIEHUBATh ux
JIOCTOBEPHOCTh,  ITPOTHO3MPOBATH
HU3MEHEHHE B HOBBIX YCIIOBHUSIX;

-- yMETh TIE€PEHOCHTh 3HAHHS B
MO3HABATENIFHYI0O U TMPaKTHIECKYIO
00J1aCTH KU3HEAECITETLHOCTH,

- YMETh WHTETPHPOBATH 3HAHHS W3
Pa3HBIX MPEIMETHBIX 00JIacTel;

- BbIABUT'ATh HOBBIC HJACH,

npeajiaratb OpUTMHAJIBHBIC

YHcIa, JorapuM 4rcia; yMeHUE BBIITOIHSTH
BBIYHCIICHUE 3HAYCHHUH U IPeoOpa3oBaHms
BBIPKEHHUI CO CTENICHSMH H JIOTapu(pMaMH,
npeoOpa3oBaHusl IPOOHO-PAIIMOHATBHBIX
BBIPAXKEHUH;

- YMETb OIIEPUPOBATH MOHSATHIMU:
paluoHaNbHbIE, UPPAllHOHAIBHBIE,
MOKa3aTeNbHbIC, CTEIICHHBIE,
Jorapu(pMIYecKre, TPUTOHOMETPHUYECKHE
YpaBHEHHS 1 HEPAaBEHCTBA, NX CHCTEMBI;

- YMETb OIIEPUPOBATH MOHATHIMH: (HYHKIIHS,
HerpepbIBHAsT (QYHKIIMS, TIPOU3BOIHAS,
nepBooOpasHast, ONPEACICHHbIN HHTETPa;
YMETh HaXOIWUTh MMPOU3BOIHBIE IIEMEHTAPHBIX
(GYHKLUI, UCTIONB3Ys CIIPaBOYHbIE MAaTEPHUAIbI;
HCCIIE0BaTh B MPOCTEHIINX CiTydasX GyHKIIMU
Ha MOHOTOHHOCTb, HAXOIUTh HAHOOJIBIIIHE U
HauMeHbIINe 3HaueHns QyHKIMH; CTPOUTD
rpad¥K1 MHOTOWIEHOB C MCIIOJIb30BAaHHEM
anmapara MaTeMaTHYeCKOro aHaIN3a,;
MIPUMEHATH MPOM3BOAHYIO TP PELICHUH 33134
Ha JIBIDKEHUE; PeIIaTh MPaKTHKO-
OPHEHTHPOBAHHbIC 3aJa41 HAa HAHOOJIbIIHNE 1
HavMeEHbIIE 3HAaYeHNUs], Ha HaXOXKJICHUE ITyTH,
CKOPOCTH M YCKOPEHHS;

- yMETh ONePHPOBAThH MOHATUSIMH:
pauuoHanbHast (GYHKIMS, TIOKa3aTeabHas
(hyHKIHA, cCTeneHHas PYHKITHS,
norapupMuaecKas QyHKIHs,
TPUTOHOMETPUYECKHE (DYHKIIMU, OOpaTHBIE
(yHKIMH; yMEHHE CTPOUTH rpadukn
M3y4YEHHBIX (PYHKIIMH, HCITOJIb30BATh TPaQUKH
MPU U3YYEHUH MTPOIIECCOB U 3aBUCUMOCTEHH,
TIpY PEeIIeHNH 3a/1a4d U3 APYTUX yIeOHBIX
IpeIMETOB U 3a1a4 U3 peaIbHON JKH3HU;
BBIpa)KaTh OPMYIIaMH 3aBUCHMOCTH MEXKITY
BEJIMYNHAMU;

- YyMETb pellaTh TeKCTOBBIE 33/1a41 Pa3HBIX
THUIIOB (B TOM YHCIIC HA ITPOLEHTHI, I0JI U
YacTH, Ha JABIDKEHHE, pa0OTy, CTOUMOCTb
TOBapOB M YCIIYT, HAJIOTH, 3a/la4d U3 00J1acTH
YIIpaBJIEHUS JTUIHBIMU M CeMEHHBIMU
(MHAHCaMU); COCTABIIATD BBIPAKCHUS,
YpaBHEHHsI, HEPaBEHCTBA M MX CHCTEMBI 10
YCIIOBHIO 33/1aull, UCCIEN0BATh IOTYYEHHOE
pelIeHre U OLIEHUBATh IIPABAONOJ00HOCTh
pe3yibTarToB;

- YMETh OIIEpUPOBATH MOHATHAMU: CPEIHEE
aprudMeTHIecKoe, MeIaHa, HanoobIIee U
HavMeHblIee 3HaYeHMs, pa3Max, Jucrepcus,
CTaHJAapTHOE OTKJIOHEHHUE YUCIIOBOrO Habopa;
YMETb U3BJIEKaTh, HHTEPIPETHPOBATH
MH(OpPMAIIHIO, IPEJCTABICHHYIO B TA0JIUIaX,
Ha JuarpaMmax, rpaukax, OTpaKaromryro

11




noAX0Abl U PCHICHUA,

M CIOCOOHOCTh UX HCIIOJIL30BaHUS B

MO3HABaTEIbHOH |
MIPaKTUKE

COITMATbHOM

CBOMCTBA PEaJbHBIX IPOIECCOB U SBICHHH;
MIPECTaBIATh HHPOPMAIHIO C TOMOLIBIO
TaONuUI] ¥ AMarpamMM; UCCIEA0BaTh
CTaTHCTHYECKHE JITAaHHBIE, B TOM YHCIIE C
MIPUMEHEHHEM rpadUuecKuX METOIOB 1
JJIEKTPOHHBIX CPE/ICTB;

- YMETh OIIEpUPOBATH MOHATHAMU: CIyYaHHBINA
OTIBIT U CITy94aifHOE COOBITHE, BEPOSATHOCTD
CITy4aifHOTO COOBITHSI; yMEHNE BBIUUCIISATD
BEPOSITHOCTH C MCIOJIb30BaHNEM TpauIecKux
METO/IOB; IPUMEHATH (POPMYIIBI CIIOKEHUS 1
YMHOEHUsI BEPOSITHOCTEH, KOMOWHATOPHBIE
(axTeI ¥ HOPMYIIBI IPH PEIICHUN 3a/1ad;
OLICHUBATh BEPOSATHOCTU PEATHHBIX COOBITHH;
3HAaKOMCTBO CO CITy4alHBIMHU BEIUIHHAMU;
YMEHHE MPUBOINUTH IPUMEPHI TIPOSIBICHUS
3aKOHa OOJIBIIUX YHCEN B IPUPOJHBIX U
OOILECTBEHHBIX SIBJICHUSIX;

- YMETb OIIepUPOBATH MOHATHAMU: TOUKa,
npsiMasi, INIOCKOCTb, TIPOCTPAHCTBO,
JIBYTPaHHBIH YroJI, CKpEIUBAIOLIHECS MTPSMEBIE,
MapaJUIENbHOCTD U TIEPIICHIUKYISIPHOCTh
MIPSIMBIX U TNIOCKOCTEN, YTOJI MEXKTY IPSMBIMH,
YIOJI MEXLYy IPSIMOY ¥ TUIOCKOCTBIO, YTOJ
MEXIy IUNIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0
IUTOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMH,
paccTosIHUE MEXKAY IUIOCKOCTSAMH; YMEHUE
HCIIOJIB30BATH NPH PEIICHHUH 3a4a4 H3yUeHHBIE
(haKTBI ¥ TEOPEMBI TUTAHUMETPHHN; YMEHHE
OLIEHMBAaTh Pa3Mepbl 00BEKTOB OKPY)KAIOIIIET0
MUDa;

- YMETb OIICPUPOBATH MOHATHAMMU:
MHOTOTpaHHUK, Ce4eHHe MHOTOTPaHHHKa, KYyO,
TapauIeNenuIiesl, Ipu3Ma, upamMmua, Gurypa
Y TIOBEPXHOCTb BpAILlEHUs, IUINHIP, KOHYC,
map, cdepa, ceueHnst GUryphl BpareHus,
IUIOCKOCTD, Kacarowasicst cepsl, HUINHIPA,
KOHYca, IUIOIa/lb [IOBEPXHOCTH ITMPAMUBI,
MIPU3MBI, KOHYCa, IWINH/IPA, TJI0Iaab chepsl,
00BeM Kyba, IPSIMOYTOIBHOTO
napajulesienuIesia, TMpaMuabl, IPU3MBI,
LHWIMHPa, KOHYCAa, [Iapa; yMeHne n3o0paxarb
MHOTOTPaHHUKH ¥ ITOBEPXHOCTH BPAIICHUSI, UX
CEYEHUS OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB;
YMEHHE paclio3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
NpaBIIbHBIE MHOTOTPaHHUKH;

- YMETb OIIEpHPOBATH MOHATHAMU: IBH)KCHHE B
MPOCTPAHCTBE, MOI00HBIE (UTYPHI B
MIPOCTPAHCTBE; UCTIOIB30BATH OTHOIIICHNE
TUTOINA/IeH TOBEPXHOCTEH U 00BEMOB
NOJOOHBIX (PUTYp MPHU pelIeHnH 3a/1ay;

- YMETb BBIYHCIATH TEOMETPHUIECKHE
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BEJIMYMHBI (JUTUHA, YTOJI, IJIOMIAb, O0BEM,
UTIOIA/Ab TOBEPXHOCTH), UCTIONB3Ys
H3y4YeHHBIE (POPMYIBI U METOIbI;

- YMETb OIIEpPUPOBATH MOHSATHIMU:
MIPSMOYTOJIbHAS CUCTEMAa KOOPWHAT,
KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPa, CKALIPHOE IPOU3BEJCHHE, YO
MEXIy BEKTOPaMH, CyMMa BEKTOPOB,
NPOM3BEJCHHE BEKTOPA Ha YKCII0; HAXOIUTD C
TTOMOIIBIO H3YYEHHBIX (POPMYIT KOOPANHATHI
CEepeIMHBI OTPE3Ka, PACCTOSIHNE MEXIY IBYMS
TOYKaMU;

- YMETb BBIOMPATH MOJIXOIIIININ U3y4eHHBIN
METOJI TSI PELICHHs 331a41, paclOo3HaBATh
MareMaTuueckue (pakThl 1 MaTeMaTHUCCKUE
MOJIENTH B IPUPOJTHBIX M OOIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHUE TPUBOIUTH
MpUMEPBl MAaTEMAaTUIECKUX OTKPBITHIL
poccuiickoi ¥ MUPOBOM MaTeMaTHYECKOU
HayKH.

- YMETb OIIEpUPOBATH MOHATHAMU:
olIpeieNIeHNe, aKCUOMa, TEOPeMa, CIISIICTBUE,
CBOICTBO, IPU3HAK, 10Ka3aTeIbCTBO,
paBHOCHIIbHBIE POPMYITHPOBKH; YMEHHE
(hopmynrpoBaTs 00paTHOE
MIPOTHUBOIIONIOKHOE YTBEPKIACHNE, IPUBOJUTH
pUMepBl 1 KOHTPIIPUMEPBI, UCTIONH30BaTh
METO/I MaTeMaTHYECKOH MHTYKIINH; TPOBOINTH
JIOKa3aTeNbHbIE PACCYXKICHUS MTPH PEIICHUN
3aj1a4, OLEHUBATh JIOTHYECKYIO MPaBUIIbHOCTD
paccyXaeHun;

- YMETH ONICPUPOBATH NOHATUAMU: MHOXKECTBO,
TIOJIMHO>KECTBO, OIEpaIy HaJl MHOXECTBaMH;
YMEHHE HCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN anmapar AJs OIHUCaHUs
PCaTbHBIX MPOIECCOB U SIBICHUH IIPU PEIICHUH
3aja4, B TOM YHCIIE U3 APYTUX yIeOHBIX
IPEIMETOB;

- YMETb OIIEpUPOBATH MOHATHIMU: Tpad,
CBsI3HBIH rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh U OIUCHIBATH
rpadbl pa3TUYHBIME CIIOCO0AMI;
HCIIONB30BaTh Tpadbl IPU PEIISHUH 3a1a4;

- yMETb CBOOOIHO ONIEPUPOBATH MOHATHAMU:
CoueTaHue, IePeCTaHOBKa, YHUCIIO COYETaHUMH,
YHCIIO TIePecTaHoOBOK; OnHOM HbI0TOHA;
YMEHHE PUMEHSTh KOMOMHATOPHEIE (DaKTHI 1
paccyxIeHHs A PeleHuUs 3aay;

-YMETh OTIEPHUPOBATH MOHITUSIMH: HATypaTbHOE
YHCII0, LEJI0E YHCIIO0, OCTATOK IT0 MOJIYIIIO,
pannoHANBHOE YHCII0, HPPAMOHAIBHOE YUCIIO,
MHOYECTBA HaTyPaIbHBIX, IETBIX,
paluoOHAJIbHBIX, JleﬁCTBPITCHbeIX YHUCCII,
YMEHHE HCIOJIb30BaTh MPU3HAKHN JICITUMOCTH,
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HavMEHbBIINH OO AeNnnTeNbh U HaMEHbIIee
ofmiee KpaTtHoe, anroput™ EBkimna npu
peLIeHny 3a1a4; 3HAKOMCTBO € Pa3IMYHBIMU
TO3UITMOHHBIMU CUCTEMaMH CUHCIICHHS;

- yMeTb CBOOOJHO OIIEPHPOBATH MOHATHAMU:
CTENEHb C IIEeTIBIM [ToKa3arelieM, KOpeHb
HaTypalbHOW CTEIEHH, CTEIEHb C
PpaLMOHANBHBIM ITOKa3aTeleM, CTETIeHb C
JICUCTBUTEIHHBIM (BEIIECTBEHHBIM )
roKasarenem, Jorapum 4uciia, CHHYC,
KOCHHYC M TaHT€HC MPOU3BOJIEHOTO YHUCTIa;

- YMETh OIICPUPOBATH NOHATHAMU: TOXKIAECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpaBHEHUH U
HEPaBEeHCTB, PABHOCUIIBHOCTh YPaBHEHHH,
HEPaBEHCTB M CHCTEM, PALlHOHAIBHEIE,
UppanroHaJIbHBIE, TIOKa3aTeNIbHbIE,
CTEINEHHBIE, JIOTapU(MUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHE pelaTh
YpaBHEHHS, HEPABEHCTBA M CHCTEMEI C
TTOMOIILIO Pa3JIMYHbIX IIPHEMOB; peIaTh
ypaBHEHHs1, HEPaBEHCTBA M CHCTEMBI C
napaMeTpoM; IIPUMEHSTh YpaBHEHHS,
HEepaBeHCTBA, UX CUCTEMBI JUIS PeLICHHS
MaTeMaTHYeCKHX 3a/1a4 U 3a1a4 U3 Pa3InIHbIX
o0JacTeil HAyKH U peajibHOM KHU3HU;

-yMeTb CBOOOTHO OIIEPUPOBATh MOHATUIMH:
rpaduk HyHKIHUH, OOpaTHAs QYHKINSA,
KOMITO3ULIMS PyHKINH, TMHEHHast GYHKIHS,
KBaJIpaTH4Hast (GYHKIMsI, CTETICHHAst (PyHKIHS C
LEJIBIM TT0Ka3aTesieM, TPUTOHOMETPUYECKHUE
(yHKIMH, 00paTHBIE TPUTOHOMETPUYECKHE
(yHKIMH, TTOKa3aTenbHas U JorapupmMudeckas
(byHKIMM; yMEHUE CTPOUTH rpaduku QyHKINH,
BBITOJIHATH PeoOpa3oBaHust TpadhuKOB
(hyHKIHH;

YMEHHE MCIOJIb30BaTh rpadrKu QGyHKIUHA 115
H3y4EHUsI TPOIIECCOB U 3aBUCUMOCTEH 1pr
peLIeHny 3a1a4 U3 APYTHX y4eOHBIX
IPEIMETOB U U3 PealbHOM KHU3HH; BBIPAXKaTh
(hopMynamMu 3aBHCUMOCTH MEXITY
BEIIMYMHAMU;

yYMEHHE CBOOOIHO OIIEPUPOBATh IOHATHAMMU:
YEeTHOCTh (DYHKIIMH, IEPUOIUMIHOCTH (PYHKIINH,
OrpaHMYEHHOCTH (DYHKINH, MOHOTOHHOCTh
¢$yHKIMH, SKCTpeMyM (YHKIIUH, HanOOoIIbIIee
Y HaMeHblllee 3HAUeHUsT (PYHKIIUU Ha
MIPOMEKYTKE; YMEHHE IPOBOIHUTD
UCCIIeOBaHUE () YHKIINH;

YMEHHE HCI0JIb30BaTh CBOKWCTBA U rpaduKu
(YHKIHI 17151 peleHus! ypaBHeHNH,
HEpaBEHCTB M 33/1a4 C apamMeTpaMu;
n300pakaTh Ha KOOPIMHATHON TIOCKOCTH
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MHOYKECTBA PEIICHUH YpaBHEHUH, HEPaBEHCTB
1 UX CHUCTEM;

- yMETb CBOOOIHO ONEPUPOBATH MOHATHAMHU:
TMIOCIIE/I0BATEIBHOCTD, apu(pMeTHIECKast
MIpOTpeccusi, FeOMETPUUECKast IIPOrPeCCHs,
0ecKOHEUHO YOBIBaIOIIasi FeOMETpUIecKast
Nporpeccusi; yMeHHe 3a/1aBaTh
TIOCIIEA0BATENLHOCTH, B TOM YHCIIE C
TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIIEPUPOBATH MOHATHSIMH:
HENPEePBIBHOCTD (DYHKIMH, ACHMITTOTHI
rpaduka QyHKINH, IepBast U BTOpast
MIPOM3BOAHAS (PyHKIMH, TEOMETPHUECKUI 1
(hm3HYeCKHi CMBICI TTPOU3BOTHOM,
nepBooOpazHasi, OIpeIeICHHbIN HHTETpall;
YMEHHE HaXOIUTh aCHMITOTHI rpadurka
(YHKLIMM; yMEHHE BEIYMCIATH IPOU3BOAHBIC
CYMMBI, IPOU3BEAEHHSI, YACTHOTO U
KOMNO3UIWHU (QyHKINH, HAXOAUTH ypaBHEHHUE
KacarelnbHOI K rpaduky QyHKIIH;

YMEHHE HCIOJIb30BaTh PONU3BOIHYIO JUIS
WCCcIe0BaHus QYHKINH, ISl HAX0XKACHHS
HaWIydIIEero penieHus B PUKIIaIHbIX, B TOM
YHCIIe COIUABHO-DKOHOMHUECKHUX U
(u3nuecKkux 3agadax, A ONpeaeTIeHuUs
CKOPOCTH M YCKOPEHUS; HAXOAUTD ITUIOLIAIH U
00beMBbI PUTYp C TIOMOIIIBIO HHTErpaa;
TIPUBOIUTH IPUMEPHI MATEMaTHIECKOTO
MOJICTUPOBAHHUS C TIOMOIIBIO
Ju(GepeHINATbHBIX YPaBHCHHI;

- YMETb OIIepHUPOBATH MOHATHAMU:
KOMILJIEKCHOE YHCII0, CONPSIKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOJYJIb M apTyMEHT
KOMIUIEKCHOTO YHcia, popMa 3armicu
KOMIIJIEKCHBIX 4Hcel (TeoMeTpHUIecKasi,
TPUTOHOMETpPUYECKas U anreOpanyeckas);
YMETh NPOU3BOANTH apU(METHUECKHE
JEUCTBUS C KOMIIJIEKCHBIMU YHCIIAMH;
MIPUBOJIUTH TIPUMEPBI UCTIOIB30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETb CBOOOIHO ONEPUPOBATH MOHATHAMU:
cpenHee apu(MeTHIecKoe, MEeANaHa,
HaubosblIee 1 HAMMEHBIIIEEe 3HAUCHNU,
pasMax, AUCTEepCHsi, CTaHIapTHOE OTKIOHEHHUE
JUISL ONIFICAHMSI YHCIIOBBIX JIAHHBIX; YMEHUE
HCCIIE0BaTh CTATUCTUYECKHE JTaHHBIE, B TOM
YHcie ¢ IPUMEHEHNEM IpauiecKux METO0B
Y 2JIEKTPOHHBIX CPEJCTB; rpaguyecKn
HCCIIEI0BaTh COBMECTHBIC HAOIIOCHUS C
TIOMOIIBIO JIMarpaMM pacCenBaHUs U
JIMHENHOW perpeccuu;

- YMETb HaXOANUTb BEPOSITHOCTH COOBITHI C
UCIIONIb30BaHNEM TpadHUECKUX METO/IOB;
MIPUMEHATSH JUIS peleHns 3a1a4 (popMyItel
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CIIOYKEHUS 1 YMHO)KEHHSI BEPOSITHOCTEH,
(bopMyITy IIOTHOH BEPOSTHOCTH, HOPMYITY
Bepnymm, komOuHaTOpHBIE (PAKTHI U
(hopMyIIBL; OLIEHHBATh BEPOATHOCTH peabHBIX
COOBITHI; YMEHHE ONIEPHPOBATH MOHATHAMU:
cllydaliHas BeJIMYMHA, paclpe/eneHue
BEPOSATHOCTEH, MaTeMaTHueCKoe OKHIaHuE,
JVICTIEPCHS ¥ CTAaHIapTHOE OTKIOHEHHUE
CITy4aifHO# BeNW4nHbI, PyHKIUH
pacmpeneneHns 1 INIOTHOCTH PaBHOMEPHOTO,
MTOKa3aTeIbHOTO M HOPMAJILHOTO
pacrpeneneHuii; yMeHue UCIoIb30BaTh
CBOMCTBa N3YYCHHBIX PACTIpE/IeTICHAN TS
pemeHns 3a/1a4; 3HAKOMCTBO C MTOHATHIMHU:
3aKOH OOJIBIINX YHMCEN, METOIBI BEIOOPOYHBIX
WCCIIEIOBaHNH; YMEHHE TIPUBOAUTH ITPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B
HPUPOAHBIX ¥ OOLIECTBEHHBIX SBJICHHAX;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMHU:
TOYKa, IpsiMast, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JTy4, INIOCKUH yroJ, ABYTPaHHBIN
YTOJI, TPEXTPAaHHBII yroJ, IIepeceKaronuecs,
MapauIeNbHbIE U CKPEIIHBAIOLINECS MIPSIMBIC,
NapauIeNIbHOCTD U MePIEeHUKYIISIPHOCTD
MIPSIMBIX U TTIOCKOCTEH, YTOJI MEXKTY IPSIMBIMH,
YTOJI MEKY IPSIMOH ¥ INIOCKOCTBIO, YTOJ
MEX/1y TUIOCKOCTSIMH; YMEHHE HCIIO0JIb30BaTh
TIPH PEIIEHNH 3a/1ad U3ydeHHBIE (PaKThI 1
TEOpeMbI TNITAHUMETPHH; YMEHHE OLICHNBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUDE;
YMEHHE OIepHPOBATh HOHITHIMHU:
MHOTOTPaHHHUK, CEYeHHEe MHOTOIPaHHHUKA,
NPaBWIbHBIIl MHOTOTPaHHUK, PH3Ma,
nupamu/a, GUrypa u ImoBEepXHOCTH BpAIICHUS,
LUJIMHAD, KOHYC, ap, cdepa, pa3BepTka
ITOBEPXHOCTH, CEUCHUS KOHYCa U IIMIIMH/PA,
TapaJuIebHbIE OCH WIIM OCHOBAHUIO, CEUCHHUE
11apa, IIOCKOCTh, Kacaromascs cepsl,
LWIMHPA, KOHYCa; YMEHHE CTPOUThH CEUCHHUE
MHOTOTpaHHUKA, H300pakaTb MHOTOTPaHHUKH,
(UrypHl ¥ IOBEPXHOCTH BpALICHHs, HX
CEUYCHUS, B TOM YHCIIE C IOMOIIBIO
3JIEKTPOHHBIX CPE/ICTB; YMEHUE IPUMEHATh
CBOMCTBa F€OMETPUIECKUX (PUTYD,
CaMOCTOATEIBHO (hOPMYIUPOBATh
OTIPEZIETIEHHSI N3y9aeMbIX (GUTyp, BBIABUTATH
THITOTE3BI O CBOMCTBAX U IPU3HAKAX
reoMeTpHuecKuXx (Gpuryp, 000CHOBBIBAThH HITH
OTIPOBEPraTh UX; YMEHHE MPOBOANTH
kiaccuukanuo GUryp no paziIndHbIM
MIPU3HAKAM, BBITIOIHATH HEOOXOANMBIE
JIOTIOJTHUTEIIbHBIE TIOCTPOCHUS;

- yMETh CBOOOJTHO ONIEPHPOBATH MOHATHIMHU:
TI0IaaAb (GUTYpBI, 00beM (HUTYpHI, BETHIHNHA
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yIJa, PacCTOSHUE OT TOYKH 0 IIOCKOCTH,
paccTosiHHe MEXIY IPSMBIMHU, PACCTOSHUE
MEXy IUIOCKOCTSIMU, TUIOIIaab chephl,
TUTOIIA/b TIOBEPXHOCTH MUPAMUIIBI, IPU3MBI,
KOHyca, MUIHHApa, 00BeM KyOa,
IPSIMOYTOJIBHOTO Hapaijenenuiena,
OUPaMUIBI, TPU3MBI, JIHHAPA, KOHYCa, [1apa;
YMEHHUE HaXOJUTh OTHOIICHHE 00BEMOB
noJ00HBIX (uryp;

- yMeTb CBOOOJJHO ONIEPHPOBATH MOHATHSAMU:
JBIKCHUE, TapaJlIeNIbHbIHA TIepeHoc,
CHMMETPHsI Ha TIOCKOCTH U B TIPOCTPAHCTBE,
IIOBOPOT, NIpeoOpa3oBaHue M0A00us,
oJI00HbBIe (PUTYPBI; yMEHUE paclo3HaBaTh
paBHBbIC M IOZOOHBIE (PUTYPBI, B TOM YHCIIE B
MIPUPOJIE, UCKYCCTBE, ADXUTEKTYPE; YMCHHUE
UCIIONB30BaTh TEOMETPHYECKHE OTHOLICHHS,
HaXOIUTh FEOMETPUYECKHE BETMYMHEI (IIHHA,
Yrol, TIOMIa/b, 00beM) MPHU PELICHHUH 33/1a4 13
JPYTHX Y4eOHBIX MPEIMETOB U U3 PealbHON
KH3HH;

- yMeTh CBOOOJJHO ONIEPHPOBATH MOHATHUSIMU:
MIPSIMOYTOJIbHAS CHCTEMa KOOPIMHAT, BEKTOD,
KOOPAMHATHI TOYKH, KOOPIHUHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEJEHHE BEKTOpa Ha
YHCIIO0, Pa3IoKeHUE BEKTOPa 10 Oasucy,
CKaJISIPHOE NIPOM3BEACHUE, BEKTOPHOE
MIPOU3BENICHUE, YTOJI MEXIY BEKTOpaMU;
YMEHHE HCI0JIb30BaTh BEKTOPHBIN 1
KOOPMHATHBIA METOJI JJIsI PEIICHUSI
TeOMETPUYECKUX 3aad U 331a4 IPYTHX
Y4EeOHBIX TPEIMETOB; ONIEPUPOBATH
MOHATUAMU: MaTpuua 2x2 u 3x3,
OIIpeNIeNTUTEh MATPHUIIBI, TEOMETPHYCCKHI
CMBICII OIIPEIETUTENS;

- yMETh MOJICTIUPOBATh PealTbHbIC CHTYallUH Ha
SI3BIKE MATEMATUKH; COCTABIISATh BBIPAKCHUS,
YpaBHEHHMSI, HEPaBEHCTBA M X CHCTEMBI 10
YCIIOBUIO 33/1a4H, HCCIIEIOBATh MOCTPOCHHBIC
MOJEITH C UCTIOJIb30BaHUEM alIapara anreopsl,
HHTEPIPETHPOBATH IOy4E€HHBIN pe3yibTar;
CTPOHTH MaTeMaTHYECKUE MOJCIH C TOMOLIBIO
TeOMETPUYECKUX TIOHATHH U BEIMYUH, pellaTh
CBSI3aHHBIC C HUMH TIPAKTHYECKHE 3a]a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENb U
HHTEPIPETHPOBATH MOTYyIEHHBIN Pe3ybTar;
peuraTh NpUKIATHbIC 33]]a491 CPEACTBAMHU
MaTeMaTUYECKOr0 aHalIN3a, B TOM YHCIIe
COIMATBHO-3KOHOMUYECKOTO H (PH3UIECKOTO
XapakTepa;

- yMEHHe BBIOMPATh MOAXOASAIINI METO AJIst
pelnreHus 3a1a4n; IOHUMaHHe 3HAYMMOCTH
MaTE€MaTHUKU B U3YYCHUU ITPUPOAHBIX U
OOIIECTBEHHBIX IPOLIECCOB U SIBJICHUI; yMCHUE
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pacro3HaBaTh IPOSIBIECHUE 3aKOHOB
MaTEMaTHUKU B HCKYCCTBE, YMEHHUE ITPUBOIUTH
MIPUMEPBI MaTeMaTHUECKUX OTKPBITHI
poccuiickoi 1 MUPOBOM MaTeMaTHYECKOU

HayKH
OK 02 Hcnons3oBath B obnmactu 1EeHHOCTM Hay4yHOTO - YMETh OnepupoBaTh MOHATUSAMMU:
COBpPEMEHHBIE CPEJICTBA | TO3HAHMS: pauuoHanbHas ~ (QyHKOMS, — TIOKa3areibHas
MMOVCKa, aHAIH3a U -c(hopMHPOBAaHHOCTH GhyHKIHA, CTeTIeHHAs dhyHKIHA,
MHTEpIIpETALIH MHUPOBO33pEHUS, norapudmMuyuecKas GbyHKIHA,
MHOOPMaIKH, 1 COOTBETCTBYIOIIETO COBPEMEHHOMY TPUTOHOMETpUUYEeCKHe (QYHKIUH, oOpaTHbIe
MH()OPMAIIMOHHBIE YPOBHIO  pasBUTUS ~ HAyKH U (yHKIIMM; ~ yMEHHE  CTpPOWTh  rpaduku
TeXHOJIOTUH IS 00111eCTBEHHOM NPaKTHUKH, M3y4YEHHBIX (YHKIIMH, WUCIIOJIb30BaTh rpaduku

BHITTOJTHEHUSI 337124
podeCCHOHATBHON
e TeNEHOCTH

OCHOBaHHOTO Ha JHAIOTe KYIbTYp,
CHOCOOCTBYIOIIETO
CBOETO MECTa B MOJNUKYJIbTYPHOM

OCO3HaHHIO

MUDE;

- COBEpPILEHCTBOBAHUE S3BIKOBOM U

YUTATENbCKON KYJbTYpbI KaK

CpeACTBAa B3aMMOJACHCTBUS MEXIY

JIIOIBMU U TTO3HAHUSI MUPa;

- OCO3HaHHE LEHHOCTH Hay4HOU
TOTOBHOCTb

MIPOCKTHYIO "

JIeSITENbHOCTH,
OCYIIIECTBIISTh
UCCIEN0BATENbCKYIO JIESTEIbHOCTD
WHIUBHUYaJIbHO U B TPYIIIIE.

Osnanenne YHHBEPCATHHBIMU
y4eOHBIMU MO3HaBaTEIbLHBEIMHU
IEUCTBUSIMHA:

B) paboTa ¢ nHpopMaIuei:
- BJaJe€Th HABBIKAMHU IIOJyIEHUS

I/IHq)OpMaHI/II/I nu3 HCTOYHHUKOB
pa3HbIX  THIIOB, CaMOCTOATCIBHO
OCYIIECTBJIATH ITOUCK, aHalIn3,

CHCTEMAaTH3AaIMI0 U WHTEPIPETALUIO
UHGOPMALMK PA3IMYHbIX BHAOB U
(bopM mpeacTaBICHUS;

- CO3IaBaTh TEKCTHl B Pa3IMYHBIX
¢dopmarax ¢ yd4eroM HazHa4YCHHS
nuHdopmarmu " LeJIeBOM
ayUTOPHH, BBIOHUpAst ONTHMAIbHYIO
bopmy MIPE/ICTABIICHUS "
BU3yaJIH3allnY;
- OLCHMBATH
JIETUTUMHOCTb

COOTBETCTBHE

JIOCTOBEPHOCTH,
nHpopManuu, ee
MIPaBOBBIM U
MOPAIBFHO-3THYECKUM HOpMaM;
cpencTa
WH)OPMAIIMOHHBIX "

- HCII0JIb30BaTh

KOMMYHHUKAIUOHHBIX TEXHOJIOTUH B

peleHnu KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX u
OpraHHU3aIl[OHHBIX 3a1a4 c
COOII0IEHUEM TpeOOBaHUit
SPrOHOMHKH, TEXHUKH

NIpU W3Y4YEHUH TIPOLIECCOB U 3aBHCUMOCTEH,
NpU PElIeHUWH 33/1ad M3 JIPYTHX Y4eOHBIX
IpeAMETOB M 3ajad U3 peallbHON KU3HHU;
BEIpaKaTh (OpPMYJaMu 3aBUCHMOCTH MEXIY
BEJINUMHAMY;

- YMETb ONEPUPOBATH MOHATUSIMU: TOXKIECTBO,
TOXJECTBEHHOE IIpeoOpa3oBaHUe, ypaBHEHHUE,

HEpaBEHCTBO,  CHUCTEMa  ypaBHEHUH U
HEpaBEeHCTB, PaBHOCWIFHOCTh  YpaBHEHHH,
HEpaBEHCTB M  CHCTEM, palUOHAIbHEIE,
HppanroHabHbIE, MIOKa3aTebHbIC,
CTETICHHEIE, norapudmMuIeckue,
TPUTOHOMETPUYECKHE ypaBHEHHUA,
HEpaBEHCTBA M CHCTEMBI; YMEThb pelIaTh
YpaBHEHHUS, HEPaBEHCTBA M CUCTEMBI C
MOMOIIBIO  PA3IMYHBIX IPHEMOB; peIIaTh
YpaBHEHHUS, HEPaBEHCTBA M CUCTEMBI C
apaMeTpoM; MIPUMEHSATh ypaBHEHUs,
HEPaBEHCTBA, WX CUCTEMBI JUII pEIICHUS

MAaTEMaTHYCCKUX 3a1a4 U 3a7a4 U3 pasiInYHbIX
obJiacTell HAyKH U peanbHOM XKU3HU;
- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSAMU:

JBIDKCHHE, HapauIeIbHbIH HIEPEHOC,
CHMMETpHsI Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
HIOBOPOT, npeoOpazoBaHue noxoous,
NnoJI0OHbIe  (UTYpBI; yMETh PACIO3HABAThH

paBHBIC U TONOOHBIC (PUTYPEI, B TOM 4YHCIC B
NpUpPOJIe, HCKYCCTBE, AapXUTEKType; YMETb
UCIIONIb30BaTh TEOMETPUYECKUE OTHOIICHUS,
HaXOJUTh TEOMETPHUCCKUE BEITUYHHBI (IUIHHA,
yToJ1, TUI0IIaah, 00BeM) IIPH pEICHUH 3a1a4 U3
JPYTHX YYeOHBIX TPEAMETOB U M3 PEaTbHOM
SKA3HU
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0€30MacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPaBOBBIX U
STUYECKUX HOPM, HOPM
nHGOPMAIIMOHHOHN 0€30MTaCHOCTH;

- BJIaICTh HABBIKAMU PACIIO3HaABaAHUA

u 3aIIUTHI nH}popMaum,

WHQOPMAIIMOHHOH  0€30MacHOCTH

JMYHOCTH
OK 03 IInanupoBatsb u B obnactu JTyXOBHO- - YMETh OnepupoBaTh MOHATUSAMMU:
[PEAT30BHIBAT HPaBCTBEHHOTO BOCIHTAHUS: panyoHaNbHbIE, HppAaLMOHATBHBIE,
coOcTBEeHHOE - c(hOpMHUPOBaHHOCTH MoKa3arebHbIE, CTENICHHBIE,
npodeccHOHAIbHOE U HPaBCTBEHHOT'O CO3HaHUs, norapupMHUecKHe, TPUTOHOMETPUYECKHUE

ITMYHOCTHOE Pa3BUTHE,
[IpEAIPUHIMATENBCKYIO
MesITeIbHOCTD B
MpoheCCHOHATHHOMN
cdepe, UCNONIB30BaTh
BHaHMS 110 (PMHAHCOBOM
rPaMOTHOCTH B
[Pa3ITUYHBIX JKH3HEHHBIX
CHTYaLUsIX

OTHYCCKOI'O ITOBCACHU A,

- CITOCOOHOCTH OIIEHUBATh
CHTYAIIHIO u PUHAMATH
OCO3HAHHEIC petieHus,
OPHEHTHPYSICH Ha MOpaIBHO-

HpPaBCTBCHHBIC HOPMBI U IECHHOCTH,
- OCO3HaHHC JIMYHOI'0O BKJaJa B

IIOCTPOECHHE YCTOMYHBOIO
Oysymero;
- OTBETCTBEHHOE OTHOIIEHHE K

CBOMM POIUTENSIM U (W) APYTUM
YJIEHaM CEMbH, CO3[aHHI0 CEMBU Ha
OCHOBE
LEHHOCTEN
COOTBETCTBHH  C

OCO3HAHHOTO  TPUHSATHSL
CeMEHHOM JKH3HH B
TpaJUIUIMHU
HapoJoB Poccuu;

OgnasieHue YHUBEPCATbHBIMU
PETYISITUBHBIMY JICHCTBUSIMHU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITENbHO OCYILECTBISATh
[I03HABATEIBHYIO JIeSITEIIBHOCTb,
BEISBIATE TPOOJIEMBI, CTaBUTh W
(dbopmyarpoBaTh COOCTBEHHbBIE
3aJ1aun B 00pa3zoBaTenpHON
JIeATSIIBHOCTH u JKU3HEHHBIX
CUTYAaIHSIX;

- CaMOCTOATCIIbHO COCTaBJIATH IIJIaH

pemieHuss TpoOJIEeMBI € y4eTOM
HUMEIOLITUXCS pecypcos,
COOCTBEHHBIX ~ BO3MOXHOCTEH |
MIPEANOYTEHUH;

- JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
croco0cTBOBaTh ()OPMHPOBAHUIO U
MIPOSIBIICHUIO LIMPOKOW 3pyIUINHU B
Ppa3sHBIX obnactsix 3HAHUH,
MIOCTOSIHHO MOBBIIIATh CBOM
00pa3oBaTeNbHBIA W KYJIBTYPHBIN
YPOBEHB;

0) CAMOKOHTPOJIB:

UCTIONIb30BATh TIPHEMBI pedIeKCHn
BBIOOpA

Ui OLCHKHM CUTyalluu,

BCPHOT'O PCIICHUA,

YpaBHEHHUS M HEPaBEHCTBA, UX CHCTEMBI;
- yMeTb
MHOTOTPaHHUK, C€YeHHe MHOTOTPaHHHKa, KYO,
napaJuleNenuIiesl, Mpu3Ma, mupamuaa, Gurypa

OInepupoBaTh MOHATUSIMMU:

¥ I[OBEPXHOCTh BPAILCHUS, LHJIMHAP, KOHYC,
map, cdepa, cedeHus (GUrypbl BpalleHUs,
IUIOCKOCTh, Kacaromasics cdepbl, MIHHIpA,
KOHycCa, IUIOLIaAb IIOBEPXHOCTU MHPAMHIBL,
MPU3MBI, KOHYCa, IIJIHHAPA, TUIOMAab chepsl,
00beM KyOa, IPSIMOYTOJILHOTO
napajulefeluiesa,  NUPAMHIbL,  [PU3MBL,
IIWINHIPA, KOHYCA, IIapa; YMEHHE H300paxaTh
MHOTOTPAHHUKH U TIOBEPXHOCTU BPAILICHUSI, HX
CEUCHHUS OT DPYKH, C IOMOLIBIO YEPTEKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMETh
pacmo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;

YMETh pacro3HaBaTh MIPaBUIIbHbIE
MHOTOTpPaHHMKH;

- YMETh ONnepupoBaTh TIOHATHAMMU:
IIPSIMOYTOJIBHAS cucTeMa KOOpPJMHAT,
KOOpAMHATHl TOYKH, BEKTOp, KOOPIUHATHI
BEKTOpa, CKaJIsIpHOE IIPOM3BEIEHHUE, YIOJI
MEXKIY  BEKTOpaMH, CyMMa  BEKTOpOB,

MIPOM3BEJICHHE BEKTOpa Ha YHCIIO; HAXOAUTH C
ITOMOIIBI0 HM3YYEHHBIX (OPMYIT KOOpPAWHATHI
CEpelMHBl OTPE3Ka, PACCTOSIHUE MEXKIY IBYMS
TOYKAMH
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- yMeTb OILICHUBATh
CBOEBPEMEHHO NPUHUMATh PEIICHUS

10 UX CHM)XCHHUIO,

pUCKH W

B) 3MOIMOHATLHBIN WHTEJJICKT,
MPEATNOIATAOIINI

c(hOPMUPOBAHHOCTb:

BHYTpEHHEI MOTHBALIVH,
BKJIFOYAIOIIEH CTpeMJIEHUE K
JIOCTIDKEHUIO 1IeId M YCHexy,
OIITUMM3M, MHHALIMATUBHOCTb,

YMEHHE JEeUCTBOBAaTb, HCXOAS U3

CBOHX BO3MOKHOCTEH;

BKJIFOYAIOIICH
IIOHUMATh

- DMIIATHUH,
CIIOCOOHOCTD

9MOIIMOHATIBHOE COCTOSIHHE IPYTHX,
YUYHUTBIBATH €T0 MPU OCYIIECTBICHUU
KOMMYHHKAI[H, CIIOCOOHOCTh K
COYYBCTBHIO U COTICPCKUBAHUIO;

- COITANIEHEIX HaBLIKOB,
BKJIFOYAOIHX CIIOCOOHOCTD
BBICTPaMBaTh
JIPYTUMH
MPOSIBJIATh HMHTEPEC W pasperiarh

KOH(QJIUKTHI

OTHOLICHUA C

JJIOAbMH, 3a6OTI/ITI)C$I,

OK 04 DddexTuBHO
B3alMOJIEIICTBOBATh U
[paboTaTh B KOJUICKTUBE
1 KOMaH e

TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATCIIPHOCTH nu
CaMOOIIPEACIICHUTIO,

-OBJIaACHHUC HaBbIKaMH yqe6H0—

HCCIIEIOBATEIbCKOW, MPOEKTHOH WU
COLIMAJILHOM NesITeNbHOCTH;
Ognasenne YHUBEP CATIbHBIMH
KOMMYHUKAaTHBHBIMU )IGI>IICTBPI$[MI/IZ
0) COBMECTHas ICATEIbHOCTb:

- TOHMUMAaTb M  HCIOJB30BATh
[IpEeUMyIIECTBA  KOMAaHIHOMI u
WHIMBHUyaJIbHOI paOdoTHI;

- IOpPUHUMATh LEIM COBMECTHOU
JIEATENBHOCTH, OPTaHHU30BBIBATH WU
KOOpAWHHAPOBaTh JEHCTBUS IO €€
JIOCTHKEHHIO:
JICHCTBUM, pacupeleisaTh PO C
y4eToM MHEHHH YYaCTHUKOB
00CyXIIaTh pe3yJIbTaThl COBMECTHOM
paboThl;

- KOOPIMHHUPOBATH U BBINOJHATH

COCTaBJIATh TJ1aH

paboTy B YCIOBHSIX pEaNbHOTO,

BUPTYAIBHOTO i
KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBHS,

- OCYIIIECTBIISITh MMO3UTHBHOE
CTpaTeTHIECKOe MOBEJICHUE B

Pa3UYHBIX CHUTYalUsAX, IPOSBISATH
TBOPUYECTBO U BOOOpakeHHE, OBITh
WHHALHATHBHBIM.

- YMEThb ONEPUPOBATh MOHATHAMU: CIIydalHBII
OMBIT M CIIy4allHOE COOBITHE, BEPOSTHOCTH
CIIy4afHOTO  COOBITHS; YMETh  BBIYHCIATH
BEPOSITHOCTh C KCMOJIb30BAHUEM Tpa@UIeCKUX
METOZIOB; MPHUMEHATh (OPMYIIbI CIOKCHHUS U
YMHOXKEHHUS BEPOSITHOCTEH, KOMOMHATOpPHBIC
(dakTel w opMyNBI TpPU pEIICHUH 3a/1ad;
OIICHUBATh BEPOSATHOCTH PEATbHBIX COOBITHIA,
3HaKOMCTBO CO CIIy4allHBIMH BEIUUHMHAMU;
YMEHHE TIPUBOIUTH TPUMEPH TPOSBICHUS
3akoHa OOJBIIMX YHCEN B MPUPOAHBIX U
OOIIECTBCHHBIX SIBICHUSX;

- YyMETh CBOOOJHO OIIEPHPOBATH TOHSATHIMHU:
CTENEeHb C IENbIM II0Ka3arelieM, KOpeHb

HaTypaJIbHOU CTEIICHN, CTENEHb c
MIOKa3aTelieM,

(BeTeCTBEHHBIM )

panroHaIBHBIM CTENEeHb C
JNeWCTBUTENBHBIM
rmokaszaresieM, Jiorapu¢M  4YHcia,  CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIHHOIO YHCIIa,;

- YMeTb CBOOOJHO OINEPUPOBATH MOHATHIMU:
rpaduk  ¢GyHKIMH, oOpaTtHas  (QYHKIHA,
KOMITO3UIUs (YHKIUH, NHHEHHAas (QYHKIHUS,
KBazipaTuuHast (QYHKIHS, CTETIEHHAsT YHKIHS C
LEeNBIM  TI0Ka3arelieM, TPUTOHOMETPHUYECKHE
(yakmMH, oOpaTHBIE TPUTOHOMETPUUECKHE
(GyHKIMH, TIOKa3aTenbHas U JorapudmMuyueckas
(hyHKIMA; yMETh CTPOUTH TpapuKu (QPYyHKIHH,
BBITIOJIHSTD peoOpa3oBaHus rpaduKoB
(byHKIMIT;

- YMETh MCHOJb30BaTh TPadUKH QYHKIMHA AT
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OBnajeHue YHUBEP CAJIbHBIMH
PEryIATHBHBIMH ACHCTBUSAMU:

T) IpUHATHE ce0s M IPYTUX JTIOACH:

- IPUHUMATh MOTHBBI U apTyMEHTHI
Apyrux
PE3yIbTAaTOB JIESTENbHOCTH;

JIOOEd Opu  aHaIu3e
- MpU3HABATh CBOC MPABO U IPABO
JIPYTHUX JIFO/Iei Ha OITNOK;

- pa3BHUBAThH CIIOCOOHOCTH MOHUMAThH
MU C TIO3HUIIUHU IPYTOTO YeTOBEKa

H3y4eHUs MpPOLECCOB U 3aBUCHMOCTEH IIpH
pemieHnu  3amad M3 JAPYyrHX  y4eOHBIX
MIPEAMETOB U M3 PEIbHON JKH3HM; BBIPAXKATH
tdopmynamu 3aBUCHMOCTH MEXITY
BEINYNHAMU;

- cBOOOIHO  OIEpPHPOBAThH
YEeTHOCTh (DYHKIINH, IEPUOJUYHOCTh (QDYHKIHH,
OTPaHWYEHHOCTh  (hyHKIHH,
(byHKIMH, SKCTpeMyM (QYHKIWH, HauOoJjblIee
W  HauMEHbIIEe byHKIIMIM  Ha
MIPOMEXYTKE; YMETh MPOBOANTH MCCIICOBaHNE
GbyHKIMH;

- YMETh HCIOJb30BaTh CBOWCTBA M TpadHUKH
dbyHKIIHI JUIst peuieHus YpaBHEHUH,
HEpaBEHCTB W 3aJad C  [apamMeTpamy;
n300paxkaTb Ha KOOPAWHATHOH IIJIOCKOCTH

MOHATUAMU
MOHOTOHHOCTb

S3HAYCHUA

MHOXXECTBA PELICHUI YpaBHEHMI, HEPaBEHCTB
U UX CHCTEM

OK 05 Ocy1iecTBisTh
[YCTHYIO U TIHCEMEHHYIO
KOMMYHUKAIIUIO Ha
rOCYAapCTBEHHOM SI3bIKE
IPoccutickoit @enepaunu
C yueToM 0COOEHHOCTEH
COIUAIBLHOTO U
KYJIbTyPHOTO KOHTEKCTa

B obnacTu 9CTETUYCCKOT'O
BOCIIMTAHUA

- 9CTCTUYCCKOC OTHOLICHNUE K MUPY,
BKJIFO4YasA 3CTCTUKY GI)ITa, HAYy4YHOT'O
u TEXHUYCCKOTO TBOpPYECTBA,

CIOpPTa, TPyla M OOIIECTBCHHBIX

OTHOIIICHUH;
- CIOCOOHOCTh  BOCHPHUHUMATH
paznuuHbIe BU/IBI  HCKYCCTBA,

Tpagullihi U TBOPYECTBO CBOECTO H

JPYTHX HapOoJIOB, OIIYINATh
SMOLIMOHAILHOE BO3JIEICTBHE
HCKYCCTBA,;

- YO©XIEHHOCTh B 3HAYMMOCTH JIJIsI
JIMYHOCTHU u oOmrecTBa
OTEUECTBEHHOTO i MHPOBOTO
HCKYCCTBA, STHHYECKUX
KYJABTYPHBIX TpaTHLIA "

HapOJHOTO TBOPYCCTBA;
- TOTOBHOCTb K CaMOBBIPOXCHUIO B
pasHBIX BUJIIAX UCKYCCTBA,
CTpEeMJICHHE TPOSBIIATH KadecTBa
TBOPYECKOM JIMYHOCTH;

OsnaneHue YHUBEP CalTbHBIMU
KOMMYHHKATHBHBIMHU JEHCTBHAMMU:
a) oOIIeHuME:

- OCYIIECTBIISITh KOMMYHHKAIIMH BO
Bcex cepax KU3HHU;

- pacrmo3HaBaThb  HeBepOaJbHbIC
cpeicTBa  OOIIECHHWS,  TOHUMATh
3HaYCHHE COLUAIBHBIX  3HAKOB,
pacro3HaBath MPEITOCHITKH
KOH(MJIUKTHBIX CHTYallHi u
CMATYATh KOHMITUKTHL;

- PasBepHYTO U JIOTMYHO H3JIararb
CBOIO

TOUYKY 3peHust c

- YMEThb ONEpUPOBATh IOHATHUSAMH: CpeIHEe
apudmernyeckoe, MeauaHa, HauOoJbplIee U
HauMEHbIIEe 3HAUCHMd, pa3Max, AUCIEPCHs,
CTaH/apPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa;
yMeHHe W3BIIEKATH, MHTEPIIPETHPOBATh
MH(OpPMAIHIO, TPECTaBICHHYI0 B TalOnuIax,
Ha [JuarpamMmax, rpadukax, OTpa)karollylo
CBOICTBAa peEalbHBIX NPOLECCOB U SIBJICHUM;

NPE/CTaBIATh HMH(OPMALMIO C  MOMOIUIBIO
TalmuIy " JiarpaMM; WCCIIEI0BATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C
NpPUMEHEHHEM  TrpaUYecKuX METOJIOB U

JJIEKTPOHHBIX CPEJICTB;
- YMETb OHNEpUPOBATL MOHATHUAMU!:
HPOCTPAHCTBO,

TOUKa,
npsmas, TIOCKOCTb,
JIBYTPaHHBIN yroj, CKpEIIUBAOIUECS MPSMBIE,
MapajuleIbHOCTh M HEPIEHAUKYISIPHOCTD
MPSIMBIX U IUIOCKOCTEH, YroJl MeX Ty MPSIMbIMU,
Yroa MeXAy MNpsMOH U IUIOCKOCTBIO, YroJ
MEKY IUIOCKOCTAMH, PACCTOSIHUE OT TOUYKH /10
IJIOCKOCTH, PACCTOSHUE MEXIY MPSIMBIMU,
paccTOsIHUE MEXY MIOCKOCTSIMH;

- YMEThb MHCIONbB30BaTh MNpPH pEIICHUM 3ajgay
H3y4deHHbIE (AKTBl U TEOPEMBI IJIAHUMETPHH;
yMEHHE  OLICHUBATb 00BEKTOB

OKPY’KaIOIIero Mupa

pazMepsl
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0CO3HAHHOE MTOBE/ICHHE
HA OCHOBE
TPaANIOHHBIX
00111e4eI0BEYECKUX
[IEHHOCTEH, B TOM 4HCIIE
C y4ETOM rapMOHHU3ALMN
MEKHALMOHATIBHBIX U
MEXKPETUTHO3HBIX
OTHOLLIEHUH, IPUMEHSATh
CTaHIapTHI
QHTUKOPPYIIUOHHOTO
[TOBEACHUSA

OCHOBE JIyXOBHO-HPaBCTBEHHBIX
LIeHHOCTe HapoaoB Poccuiickoil
Oeneparnii,  UCTOPUYECKAX |
HAI[MOHAJILHO-KYIbTYPHBIX

TpamuIwiA, (POPMHUPOBAHNE CUCTEMBI
3HAYMMBIX I[CHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTHKOPPYILIHOHHOTO
MHUPOBO33PCHUS,  IIPABOCO3HAHMUS,
3KOJIOTUYECKOU KYJIbTYPBI,
CHOCOOHOCTH ~ CTaBUTh MU U
CTPOWTH )KU3HECHHBIC TUIAHEI;

B 4acTu TPaX1aHCKOro
BOCTIUTAHHUSA:

- OCO3HaHHE CBOMX
KOHCTHTYITHOHHBIX paB u

00s13aHHOCTEH, yBa)XKEHUE 3aKOHA U
MIPaBOIIOPSI/IKA,;
- NPUHATHE
HaIlMOHAIBHBIX, OOIEYEIOBEYECKIX

TPaTUITHOHHBIX

TYMaHHUCTHYECKUX u
JIEMOKPATHYECKUX [[EHHOCTEN;

- TOTOBHOCTH l'IpOTI/IBOCTOﬂT])
HJICOTIOTHH IKCTPEMHU3MA,
HallMOHAIU3Ma, kceHo(oOuw,

JUCKpUMHUHAIMK 110 COLUAJIbHBIM,
PCIINTUO3HDBIM, PacCoBbIM,
HallMOHAJIbHBIM IIPHU3HAKaM;

- TOTOBHOCTb BCCTHU COBMCCTHYIO

JEATEINBHOCTh B HHTEpecax
TPaKIAHCKOTO oO1ecTsa,
Y4acTBOBaTb B CaMOYIPABICHUHU B
0011eo06pa3oBaTenbHON
OpraHu3ally U AETCKO-FOHOLIECKHX
OpraHU3aIHsIX;

- YMEHHE B3aUMOJCHUCTBOBaTb C
COIMATbHBIMA ~ MHCTUTYTAMH B
COOTBETCTBHH C WX (QYHKIUSIMH U

Ha3HAUCHHUEM;
- TOTOBHOCTh K TyYMaHUTapHOU H
BOJIOHTEPCKOH JEATENEHOCTH;

MATPUOTUIECKOTO BOCTIUTAHMS:

- ¢(hOpPMHUPOBAHHOCTh POCCHICKOM
rpaXIaHCKON HUJIECHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY

Hapoay, YYBCTBa OTBETCTBEHHOCTHU

UCTIOJIb30BaHUEM SI3BIKOBBIX
CpencTs
OK 06 IlposBnsaTth - OCO3HaHUE o0ydaromumucs - YMETh ONEPUPOBATh MOHATUAMU:
rpa*KAaHCKO- poccuiickoit TPaXIaHCKOU MpSIMOYTOJIbHAs CCTEMA KOOpAUHAT,
[MaTpUOTUYECKYIO UCHTUYHOCTH; KOOPJIMHATHI TOYKH, BEKTOP, KOOPIUHATHI
[IO3UIIMIO, - LIeNICHANpaBI€HHOE  pa3BUTHE BEKTOPa, CKAJIIPHOE IPOU3BEJECHHE, YO
MeMOHCTPUPOBATh BHYTPEHHEH ITO3ULUH JIMYHOCTH Ha MEXKy BEKTOpaMH, CyMMa BEKTOPOB,

MIPOU3BEACHUE BEKTOPA HA YHUCII0; HAXOIUTh C
TTOMOIILIO U3YYEHHBIX (POPMYIT KOOPANHATHI
CEpEeIUHBI OTPE3KA, PACCTOSHUE MEXIY ABYMS
TOYKaMU;

-yMeTb BBIOMpaTh MOAXOAALINNA N3yICHHBIH
METOJL JUIsl PEIIECHHs 33a1a4H, pacllO3HaBATh
MareMaTudeckue (pakThl 1 MaTeMaTHUECKUe
MOJIENTH B IPUPOJTHBIX M OOIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHUE ITPUBOIUTH
NIPUMEPBI MaTEMaTHYECKUX OTKPBITHH
poccuiickoi ¥ MUPOBOM MaTeMaTHYECKOU
HayKH.

- YMETb ONEPHUPOBATh MOHATHAMU: CIy4aliHBIN
ONBIT M CIy4allHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO ~ COOBITHS; yMETh
BEPOATHOCTH C HCIIOJIb30BAHUEM IpapHUYecKUX

BBIYHUCIIATH

METO/IOB; TPHMEHSTh (DOPMYJIBI CIOXKECHUS H
YMHOXEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIC
¢daxTel M GopMyJBl TIPH pEIICHHH 33/1aY;
OLICHWBATh BEPOSTHOCTU pEATbHBIX COOBITHH;
3HAKOMCTBO CO CIyJalHBIMM BeIUYHHAMU;
YMEHHE TPUBOIUTH MPUMEpPHI MPOSBICHUSL
3aKOHa OOJNBIIMX YHCE B MPUPOAHBIX H

0O0IIECTBEHHBIX SIBICHUSIX
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nepen PomuHoii, ropgoctu 3a cBoi
Kpaid, cBo0 PonuHy, CBOH SI3bIK U
KYIIbTypy, HpOIIJIOe M HACTOAIIEe

MHOT'OHAI[MOHAJIEHOT'O Hapoja
Poccuu;

- IIEGHHOCTHOE OTHOIIEHHE K
roCyaapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY W  TPHPOTHOMY
HAaCJIEAUIO, MMaMsATHUKAM,
TpaauLUsAM HapoJ0B Poccun,

poctkeHusiM  Poccunm B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJOTUAX H
Tpyne;

- uaeniHas yOeX1eHHOCTB,
TOTOBHOCTh K CIY)KCHHUIO U 3allUTe

OTC‘IGCTBa, OTBCTCTBCHHOCTH 3a €Iro

cynpoy;
OCBOCHHBIE 00y4atoUMMuUCs
MEXIPEIMETHBIE IIOHATUS u

YHUBEpCalIbHBIE ydeOHbIE NEeHCTBU
(perynsTHUBHEIE,
KOMMYHHKATHBHBIE);

IIO3HAaBAaTCJIbHBIC,

- CIIOCOOHOCTH HMX HCIIOJIb30BAHUS B
IIO3HABATCILHOM M COIUAIIEHOM
MIPaKTHKE,
CaMOCTOSTENTFHOMY IUIAHHPOBAHUIO

y4eOHOMI
OpraHu3aINH
COTPYIHHUYECTBA c

neaarortdyCCKuMmu pa60THI/IKaMI/I u

TOTOBHOCTH K

" OCYILIECTBIICHHUIO
JeATEINBHOCTH,

yaeOHOTO
CBEPCTHHUKAMH, K  yYacTHIO B
MIOCTPOCHUH
00pa3oBaTeIbHON TPACKTOPUH;

UHIUBUAYAIbHON

- OBJIQZICHUC HaBBIKAMH y4eOHO-
HCCIIEN0BATENbCKOM, IPOEKTHOMN U
COIIMAJILHOM AEATCIEHOCTH

OK 07 CopneiicTBoBaTh
COXPaHEHHIO
OKpYXarolieu cpensl,
[pecypcocOepeKeHuto,
[PUMEHSTh 3HaHHS 00
M3MCHEHHH KJINMAaTa,
[IPUHLIUIIBI
OCpPEIKITUBOTO
[IPOM3BOACTBA,
bhdhexTnBHO
eficTBOBAaTh B
Upe3BbIUAiHBIX
CHTYaLUsIX

- He T[pUHHMarh  JCHCTBUS,
NPUHOCAIME Bpel OKpYKaromeit

cpene;

- yMeTb IIPOTHO3UPOBATH
HEONaronpuaTHbIE  3KOJIOTHYECKHE
MOCHEJCTBAA  NPEeIIPUHUMAEMBIX

JIEHCTBUH, IPENOTBPALLATD UX;

- pacIIMPHUTh OMBIT JEATEIHHOCTH
9KOJIOTHYECKON HAMPABICHHOCTH;

- paspabaThiBaTh IUIaH pPEIICHHS
npoblieMbl ¢ YY4eTOM — aHau3a
HUMEIOIIUXCS ~ MaTepHallbHbIX |
HEMAaTEePHAITBHBIX PECYPCOB;

- OCYIIIECTBIISTh IeTICHANPABICHHbIH
MOUCK  TEpeHoca  CPeACTB |
croco6oB JIeHCTBUS B
npodeccuoHanbHy0 cpeay;

- yMeThb TIEPEHOCHUTh 3HAHHS B

- yMeTh OIEpHPOBATh MOHATHAMU: (GyHKIHS,
GbyHKIHS, MPOM3BO/IHAS,
ONPEJESICHHBII

HeIPepbIBHAsI
repBoobpasHas, WHTErpa;
yYMETh HaXOAUTh MPOU3BOAHBIC IIEMEHTAPHBIX
GbyHKIMA, UCIIONB3Ys CIIPABOYHBIC MATEPUAIBL;
HCCIIEIOBATh B MPOCTEHIINX CITydasx (yHKIHA
Ha MOHOTOHHOCTb, HAXOAUTh HAaUOONBLINE U
HauMEHbIIEe 3HAa4YeHHs GYHKIUHA;, CTPOUTH
rpahUKH  MHOTOWICHOB C HCIOJIb30BaHUEM
ammapara MAaTeMaTHIeCKOro aHaJM3a;
OPUMEHSATh TPOM3BOTHYIO MPU PEUICHHUH 3a1a4
Ha JIBHKEHUE; penrathb MPaKTUKO-
OPUCHTUPOBAHHBIC 33Jaul HA HAUOONBIINC U
HaWMEHbIIINE 3HAUCHUS, HA HAXOXKICHUE MYTH,
CKOPOCTH M YCKOPCHHS,
- YMETh ONEPHPOBATH MIOHATHAMHE: JBHKCHUC B
burypsr B
OTHOILCHUE

MPOCTPAHCTBE, no1I00HbIE

IPOCTPAHCTBE, HCII0JIB30BaTh
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IMO3HABATCIIbHYI0O W MNPAKTHYCCKYIO
obOmactu KHU3HCOACATCIIPHOCTH,

- Ipemiaratb HOBBI€ IIPOEKTHI,
OLICHUBATH nacu C IOo3uun
HOBHM3HBHI, OPUTHHAJIBHOCTH,

MIPAKTUYECKON 3HAUUMOCTH;

- 1aBaTh OIIEHKY HOBBIM CHUTYaIlUsM,

KOPPEKTHUBBI B
OIICHUBATh

BHOCHTH
JACATCIIBHOCTD,
COOTBETCTBUE PE3YIBTATOB LEIAM

IUIOMIAaiell  TMOBEPXHOCTEH W 00BEMOB
OIOOHBIX (QUTYp TIPH PELICHUH 337134,
- yMeTh  BBIYHCIATH  T€OMETPUYECKHE

BEJIMYMHBI (JUIMHA, YrOJd, IUIOIIAah, OOBEM,
TUIOIIAIb MTOBEPXHOCTH),
U3y4YCHHBIC (JOPMYJIIBI B METOIBI

HCTIONB3YS

K 4.3. Co3nmaBatb
MH)OPMAIIMOHHYIO
Cpelly TOIIKOJIbHOM
0Opa3oBaTeIbHON
CPYIIIIBI C LIEJIBIO
pa3BHUTHS y AE€TEH OCHOB
MH(OPMAIIMOHHON
KYJIbTYPBI.

- COCTaBJATh PEKOMEHIAIUU I10
CO3/1aHUI0 HH(DOPMAITHOHHOU CpPEJIbI

00pa3oBaTenbHOM TPYIIITBI B
COOTBCTCTBHUU C BO3paCTH])IMI/I
0COOEHHOCTIMU nereit

JOLIKOJIbHOT'O BO3pacTa;

- CO37aBaTh MOJENM JIEMEHTOB O(OPMIICHHS
Pa3BUBAIOILEH IPEAMETHO-IPOCTPAHCTBEHHON
cpexs! B rpymre JOO;

- aHAJTM3MPOBaTh TEKYHIYIO (CYIIECTBYIOIIYIO)

UH(OPMALIMOHHYIO cpeny B pasHbIX
Bo3pacTHbIX rpynmnax J[00;
- a”anmu3upoBarh  pabouyMe  IPOrpaMMEI

Bocriutanus JJOO;
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2.CTPYKTYPA Y COIEP) KAHUE YYEFHOM JUCIHUILIMHBI

2.1. O0beM y4eOHOI JUCUUIJIMHBI U BUABI Y4eOHOI padoThl

. Bcero CemecTpsl

Bun yue6Holi paGoThl HACOR ] 2
VYuyeOHas Harpy3ka (BCEro) 340 100 240
AyauTopHbIe 3aHIATHUS (BCETO) 316 88 228
B ToMm uncne:
3aHATHUS JIEKIIMOHHOTO THIIA 202 56 146
NpaKTHUECKHE 3aHATUS (IPAKTUKYMBb) 114 32 82
71a00paTOPHBIE 3aHITHUS
CamocrosTenbHas paboTa (BCero)
B TOM YHCJIE:
Kypcosas paboma
Pegepam
Koncyromayuu
Bun npomexxyTouHo# aTTectanuu (3K3aMeH) 24 9K3aMEH | JK3aMEH
O6mas Tpynoemkocts 340 yac 340 100 240

2.2. CTpyKTYpa IMCUMILIHHBI:

KoJsin4ecTBO ayIMTOPHBIX 4YaCOB

HaumMeHoBaHMe pa3/iesioB U TeM IIpakTHueckue n
Teopernueckoe
Bcero JabdopaTopHble
odyuenue
3aHATHUS

Pa3nen 1. [loBropeHue Kypca MaTeMaTHKU OCHOBHOM IITKOJIBI 18 8 10
Paznen 2 [IpsiMble U MII0CKOCTH B POCTPAHCTBE 18 12 6
Paznen 3. KoopauHatel 1 BEKTOPBI 14 8 6
Paznen 4. OcHOBBI TpUroHOMETpUH. TpUTOHOMETPHUYECKHE 38 28 10
GyHKIIHN
Paznen 5. 8 4 4
KomruiekcHsie unca
Paznen 6. TlponsBoaHas GyHKINH, €€ IPUMCHEHHEC 34 26 8
Pasnen 7. 44 28 16
MHOTOrpaHHUKY | TeJla BPaIleHUs
Paznen 8.

14 8 6
[epBooOpazHast HhyHKITNH, €€ TPHIMEHEHHUE
Pazmen 9. 16 14 2
Crenenn u kopHHU. CTenieHHas QYHKITUSA
Paznen 10. IlokazarenbHas GpyHKIHAS 16 8 8
Paznen 11. Jlorapudmsl. Jlorapudmudeckas hyHKIAS 30 22 8
Paznen 12.

10

MHoskecTBa. JJIeMEHTHI TeopHu rpadoB 12 2
Paznen 13. DneMeHTHI KOMOMHATOPHKH, CTATUCTUKYA U TCOPUH 26 16 10
BEPOSITHOCTEMH
Paznen 14. YpaBHeHUs u HepaBEeHCTBA 28 18 10
Kypcosas paborta (mipu HaTH4Imun)
Bcero no gucniuminae 316 202 114
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2.3. TemaTn4eckuii JIaH U coAep:xkaHue ydyeOHoi qucuumianabl Y /(.02 Maremaruka

Copnepixanue yueOHOro MaTepuana (0CHOBHOE H Dopmupy
HaumeHoBaHue pa3iesioB U npo¢eccuOHATLHO-OPUEHTHPOBAHHOE), J1a00paTOpHbIE U Oo0bem eMble
TeM NMPaKTHYeCKHe 3aHATHS, NPUKJIATHON MOyJIb (TIpH 4acoB KOMIIeTeH
HAJTUYUM) 707
! 2 3 4
OcHoBHoOe cofiep:kaHue
Pasznen 1. TIloBTOopeHue 18
Kypca MaTeMaTHKH
OCHOBHOI IIKOJIBI
Tema 1.1 Coneprkanue yueOHOro MaTepuaia
Hene u 3amaunm mareMaTtukd | bazoBble 3HaHMsT M YMEHUS 1O  MaTeMaThke B
IIPX OCBOCHUY CIEHUAIBHOCTH | MPO(EeCcCHOHATIBHOM U B TOBCEIHEBHON IESTENBHOCTH.
Jlexuust 2
Tema 1.2 Copepxanue yaeOHOro Marepuaia
Yucna u BBIYMCIIEHHA. | [JlelicTBUsS HaJ TIOJIOKHUTENLHBIMH M OTPHULATEIbHBIMH
Bripaxxenns U | YHUCIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMHU JPOOSIMH.
peoOpa3oBaHus JleWicTBust co  cTemeHsMH, (QOPMYJIBl  COKpAIIEHHOTO 2
YMHOKEHHUSL.
Jleknust
Tema 1.3. IIpodeccuonanbHO-OpHEHTHPOBAHHOE coiep:KaHHe
I'eomeTpust Ha IIOCKOCTH (coaep:xkaHMe NMPUKJIATHOTO MOTYJIs)
Bunp! miockux Guryp u ux miomamis. OK-01,
[pakTHKO-OpHEHTHPOBAHHBIE 3aa4l B Kypce T€OMETpUHU Ha 2 OK-02,
IUTOCKOCTH OK-03,
[IpakTHUecKoe 3aHATHE OK-04,
OK-05,
Tema 1.4 Conepkanue yaeOHOTO MaTepuaia OK-06
IIporieHTHBIEC BEIYUCTCHUS [IpocThie TPOLEHTHI, pa3Hble CHOCOOBI HMX BBIYMCICHHS. OK—07’
CoXHbBIE TIPOIIEHTHI 4 K 4.3
[NpakTHyeckoe 3aHATHE
Tema 1.5 Copnepxanne yaeOHOro Marepuaia
YpaBHEHUs U HEPABEHCTBA JluneiiHble, KBagpaTHbIC, IPOOHO-TMHEHHBIC YPaBHEHUS U
HEpaBEHCTBA 2
[IpakTueckoe 3aHsATHE
Tema 1.6 Copepxanue yaeOHOro Marepuaia
Cucrembl  ypaBHeHMH U | CriocoGbl pelIeHHs] CHCTEM JIMHEHHBIX ypaBHeHui. IToHsTHS:
HEPaBEHCTB Matpuna 2x2 u 3x3, onpenenutens matpuisl. Meron INaycca. 4
CucTeMbl HEIMHEHHBIX ypaBHeHUH. CHCTEMBl HEPAaBEHCTB
Jleknust
Tema 1.7 Coneprkanue yaeOHOTO MaTepHaia
BxonHoii KoHTpOIB Brruncienus u mpeoOpa3oBaHusi. Y paBHEHHS U HEPaBEHCTBA.
I'eoMeTpust Ha TIIOCKOCTH 2
KonrponbHas paboTa
Paznen 2 IIpsamble u 18
IIOCKOCTH B MPOCTPAHCTBE OK-01,
Tema 2.1. Coneprkanue yaeOHOTO MaTepHala OK-03,
OcHOBHBIE nouatus | Ilpemmer crepeomerpun. OCHOBHBIE TOHATHA (TOYKA, IPSAMAs, OK-04,
CTEPEOMETPHH. IUIOCKOCTb, MPOCTPAHCTRBO). OcCHOBHBIE AKCHOMBI 2 OK-07
Pacnonoxkenue TpsAMBIX U | ctepeoMmeTpun.  llepecekaromuecsi, — MapajulelNbHBIE | [IK 4.3
TUIOCKOCTEH CKpemMBaromuyecs — npsiMbie.  [Ipu3Hak W CBOWCTBO
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CKpeIIMBaIOIIKXCs NMpAMBIX. OCHOBHBIE MPOCTPAaHCTBEHHBIE

¢burypsi.
Jlexuust
Tema 2.2. Conepskanue yaeOHOTO MaTepraia
[NapannensHOCTH npamelX, | IlapannensHsle mnpsMas u  IUIOCKOcTh.  OmnpeneneHue.
pSIMOi u miockocty, | [lpmsnak. CBoiictBa (¢ mOKa3aTenbcTBOM). [lapamnmenbHbie
IIOCKOCTEH wiockoctd.  Ompenenenne.  Ilpusnak.  CsoiictBa  (c
JIOKa3aTEIbCTBOM). Terpasap u ero JJIEMEHTBHI. 4
[Napannenenunen " €ro 3JIEMEHTEIL. CaolicTBa
MIPOTHBOIOJIOKHBIX TPpaHe M auaroHaneil nmapajuienenunena.
Iloctpoenue ceuenuil. Pemenne 3anad.
Jlexuust
Tema 2.3. Conepkanue yaeOHOTO MaTepHaia
IlepnieH MK yASIPHOCTH [eprenmukynspusie  npsimble.  [lapamnenbHble  MpsiMbIe,
IPAMBIX, IPSIMOH U NIEPIIEHIUKYIIIPHBIE K IUIOCKOCTH. ITpusnHak
IJI0CKOCTH, IIIOCKOCTEN TIepIEHANKYISIPHOCTH OpsIMOH u IUIOCKOCTH.
Jloxa3zarenscTBo. [Nepnenaukymnsp u HaKJIOHHASI.
[lepnienauKynspHbie IIJIOCKOCTH. IIpusnak 2
MEPIEHANKYISIPHOCTH IUIOCKOCTEN. J[0Ka3aTenbCTBO.
Paccrosinus B mpoctpaHcTBe
Jleknus
Tema 2.4. Coneprkanue yueOHOTo MaTepHraia
Teopema o Tpex
MepIeHIMKYIAPAX Teopema o Tpex mnepneHauKyaspax. JlokazaTenbcTBo. Yrou 4
MEXAY NPSMOM U INIOCKOCTBI0. YTOJI MEXIY INIOCKOCTIMU
Jlexumst
Tema 2.5. IIpodeccuonanbHO-OPHEHTHPOBAHHOE coJep:KaHue
[TapannenbHele, (conepaxaHue MPUKJIATHOTO MOTYJIs1)
HepIeHINKYIISIpHBIE, Axcromsl crepeomerpud. [lepneHIuKyIIpHOCTE MPSIMONA U
CKPEIIMBAIONIHECS TIPSIMBIE TUTOCKOCTH, NapaieNbHOCTh JIBYX MIPSIMBIX, 4
MEPHEHANKYISIPHBIX ~ IUIOCKOCTH,  TEPIEHIUKYISIPHOCTh
IJIOCKOCTEN
[TpakTHueckoe 3aHATHE
Tema 2.6. Copeprxanue yueOHOro Marepuaia
Pemenne 3amau. Ilpsimble u | PacrionokeHue MpsIMBIX M IUIOCKOCTEH B IPOCTPaHCTBE.
IIJIOCKOCTU B IPOCTPAHCTBE [eprieHIUKYASIPHOCTS ¥ TApPALIENBHOCT  NMPSIMBIX U
miockoctell. CkpeluBaromuecs npsMmele 2
KonrtposnbHast padora
Pazgen 3. Koopaunatsl u 14
BEKTOPBI
Tema 3.1 Conepkanue yaeOHOTO MaTepHaia
JlexapToBbl  KOOpAMHATHEL B | J[eKapTOBBI KOOPAMHATHI B TPOCTpaHcTBe. IIpocreiinime
IpocTpaHcTBe.  PaccrosiHue | 3amauu B KOOpJMHATaX. PaccTosiHue MEXIy ABYMsI TOUKAMH, 4
MEXIy  IByMA  TOYKaMH. | KOOPJHHATHI CEPEIHBI OTpe3Ka OK-02,
Koopannatsl cepeuHsl | Jleknus OK-03,
OTpe3ka OK-04,
Tema 3.2 Conepkanue yaeOHOTO MaTepraia OK-07
BekTopsl B mpocTpaHCTBe. BexTops! B npoctpancTBe. Clo)kKeHHE U BBIYUTaHUE BEKTOPOB. IIK 4.3
Yron MexIy BEKTOpaMH. | YMHOXEHHE BEKTOpa Ha 4ucino. KoMIUTaHapHbBIE BEKTOPBI.
Cranspaoe npousBezicHue | CkalsipHOe ITPOU3BEICHHE BEKTOPOB. Pas3nojkeHne BeKTopa 1no 4
BEKTOPOB TpeM HEKOMIUIAaHApHBIM BekTopaM. KoopanmHatel BekTOpa,

CKaJSIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAUHATAX, YroJ
MEXIY BEKTOpaMH, YTOJI MEX1Y MPSAMOM U MIIOCKOCTBIO, YTOJI
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MEXKIY IUIOCKOCTSIMH. VYpaBHeHUe IUIOCKOCTH.

I'eomerpuueckuii cMpica onpeaenurens 2x2

Jlexnus
Tema 3.3 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coiep:KaHHe
IIpakTHKO-OpHEHTHPOBAaHHbEIE | (coAep:KaHMe MPUKJIATHOTO MOTYJIs)
3a7a4d  Ha KoopauHaTHOM | KoopauHaTHas [UIOCKOCTh. BblumcieHHe pacCTOSHUM U 4
IUIOCKOCTH uIoIaiei Ha rrockocty. KomuecTBeHHbIE pacdeThl

[NpakTHyeckoe 3aHsATHE
Tema 3.4 Coneprkanue yaeOHOTO MaTepHaia
Pemenue 3anady. Koopaunarel | /lekapToBBl KOOpAMHATBL B MPOCTPAaHCTBE. BeKTopsl B
1 BEKTOPbI IPOCTPaHCTBE. Crnoxenune n BbIYUTAHHUEC BCKTOPOB.

YMHOXEHHE BeKTopa Ha uucio. KomriaHapHbIE BEKTOPBHI.

CkansipHOE TpOM3BeIeHNe BEKTOPOB. PaziokeHne BeKTopa 1o

TpEM HEKOMIUIaHapHbIM BekTopaM. IIpocreiimine 3amauu B ’

KoopauHatax. KoopawHaTel BEKTOpa, pacCTOSIHUE MEXIy

TOYKaMH, KOOPIAMHATBl CEPEeAMHBI OTpE3Ka, CKaIIpHOE

NPOU3BEIICHNE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY

BEKTOPaMH, YTOJI MEXIYy IPSMON U IUNIOCKOCTBIO, YTOI MEXIY

IUIOCKOCTSIMH

KonrtponbHast paboTa
Pasznen 4. OcHOBBI 38
TPUTOHOMETPUH.
Tpuronomerpnieckue
byHkun
Tema 4.1 Coneprkanue yaeOHOTO MaTepHaia
Tpuronomerpudeckue Panuannas mepa yrma. IloBopoT TOUkM BOKpYr Hauana
byHKIIH IIPOM3BONBHOIO | KoopauHar. OrmpeneneHne CHHYyca, KOCHHYCa, TaHTeHca |
yrina, uucina. PaanaHHas ¥ | koTaHreHca. 3HaKH CHHYCa, KOCHHYCA, TAHTCHCA U KOTAHI'€HCA 4
rpajycHas Mepa yria M0 YeTBEPTSAM. 3aBHCHMOCTh MEXIY CHHYCOM, KOCHHYCOM,

TAQHTEHCOM M KOTaHIe€HCOM OJIHOTO M TOTO K€ yriia

Jlexuust
Tema 4.2 Coneprkanue yaeOHOTO MaTepHaia
OcHoBHBIE Tpuronomerpuyeckne ToxaectBa. CHHyC, KOCHHYC, TAHT€HC OK-01,
TPUTOHOMETPUYECKHUE U KOTAaHT€HC YITIOB O U - o.. DopMyIbl IpuBeAeHNSA 4 OK-02,
TOKIECTBA. Jlexumst OK-03,
DopMyibl IPUBEACHUS OK-04,
Tema 4.3 Coneprkanue yueOHOTo MaTepuaia OK-05,
Cunyc,  KOCHHYC, TaHT€HC ["Cynva u pasHOCTb CHHYCOB. CyMMa H pasHOCTb KOCHHYCOB. OK-06,
CYMMBL M pasHOCTH  ABYX | Cygyc m kocHHYC ABOHHOTO yrya. ®OpMysbI TIOTOBHHHOTO OK-07
yrios yraa.  IlpeoOpasoBaHus ~ CyMMBI — TPHTOHOMETPHYECKHX K 4.3
CuHyc M KOCHHYC IBOMHOTO | gyvyyipif B npousBefeHHE H NPOM3BEIEHUS B CyMMY. 6
yria. GOpMyIIbl MONOBHHHOTO | Brinawenye TPHrOHOMETPHIECKHX (yHKIHI Tepe3 TAHTeHC
yrma TMOJIOBUHHOTO ~ aprymMeHTa. IlpeoOpa3oBanHusi TpocTeiImux

TPUTOHOMETPUYECKUX BBIPKEHUN

Jlexnus
Tema 4.4 Conepikanue yaeOHOTO MaTepuaia
DyHKIMH, ux cBoiicTBa. | OONacTh ONMpENETICHUS M MHOXXECTBO 3HAUCHWH (YHKIIUH.
Crioco6b1 3amanust pyHKITHIA UYErHOCTh, HEYETHOCTD, TEPUOANIHOCTh QYHKIHH. CIIoco0bI 2

3amaHus QyHKIAN

Jlexums
Tema 4.5 Coneprxkanue yueOHOro MaTepuaia )
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Tpuronomerpuueckne OOmactsb  ompenelneHHs W MHOXKECTBO  3HAYECHHH

(YHKIMM, WX CBOWCTBa W | TpUroHOMeTpuyeckux (yHknuit. UYETHOCTH, HEYETHOCTD,

rpaduKu MIEPHOANIHOCTh TPUTOHOMETpHUecKuX (pyHkuuii. CBolCTBa N
rpaduku GyHKIMH y = cOS X, Y = sin X, y =tg X, y = ctg X.
Jlexnus

Tema 4.6 Conepkanue yaeOHOTO MaTepuaia

[IpeoOpazoBanue  rpadukoB C

JKaTHEe ¥ PACTSHKEHHE Tpa(uKOB TPUTOHOMETPUYECKHX

TpI/Il“OHO‘I’VIeTpI/I‘{eCKI/IX dyHKiL.

bymcuii [peoOpazoBanne rpauKOB TPUTOHOMETPUIECKUX (DYHKIMNA
[pakTHdeckoe 3aHATHE

Tema 4.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue

Omnucanune (conep:xaHue NPUKJIATHOTO MOLYJIS)

TIPOM3BOACTBEHHBIX Hcnonb30BaHnEe CBOWCTB TPUTOHOMETpHYECKMX (QyHKIUI B

poueccoB C HNOMOIIBIO | npodhecCUOHATBHBIX 3a/a4ax

Fpa(bI/IKOB (byHKHI/IfI [IpakTHueckoe 3aHsTHE

Tema 4.8 Copepxanue yaeOHOro Marepuaia

Obpatneie OOparHble TpuroHoMerpuyeckue ¢GyHKImu. VX cBoiicTBa u

TPUTOHOMETPUYECKHE rpaduxn

ymcum Jlexnus

Tema 4.9 Coneprkanue yaeOHOTO MaTepHaia

Tpuronomerpuuaeckue VYpaBHEHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X =

YpaBHCHHA U HCPABCHCTBA

a, ctg x = a. PemeHue TpUTOHOMETPUYECKUX YypaBHEHHI
OCHOBHBIX  THIIOB:  IpPOCTEHIINE TPUTOHOMETPUUYECKHE
YpaBHEHHS, CBOJALIMECS K KBaJpaTHBIM, peIIaeMble

pa3noKeHueM Ha MHOXKUTENU, OJHOPOIHBIE.
[Ipocreiinme TpPUroHOMETPUUECKHE HEPABEHCTBA

Jleknust

Tema 4.10 Coneprkanue yaeOHOTO MaTepHaia

Cucremsl = _
CucreMsbl IPOCTCUIINX TPUTOHOMETPUICCKUX YPAaBHCHUU

TPUTOHOMETPUYECKHIX

YpaBHEHUH Jlexuus

Tema 4.11 Copepxanue yaeOHOro Marepuaia

Pemenne 3amau.  ocHOBBI | [Ipeobpa3oBanue TPUTOHOMETPHUIECKUX BBIPKCHUH.

TPUTOHOMETPHH. Pemenne TpUrOHOMETPUYECKUX YPaBHEHMHA W HEPaBEHCTB B

Tpuronomerpuyeckne TOM YHCIIE C HCIOJIb30BaHNEM CBOMCTB (DYHKIIHH.

byHKIH KonTponsHas pabota

Pazgean S.

KommiexcHble yncia

Tema 5.1 Coneprkanue yueOHOTo MaTepraia

KommekcHble yncna [NonsaTne KoMIekcHOro yncia. ConpssKeHHbIE KOMILICKCHBIE
4ucna, MOAYJAb M apryMEeHT KOMIUIEKCHOro uucia. Popma
3arucu KOMIUIEKCHOTO qucia (reomeTpudeckas,
TPUTOHOMETpHUecKasi, anreOpamdeckas). ApupMeTHIecKue
JIEWCTBHUS C KOMIIEKCHBIMHU YHCIIaMH
KomOunupoBanHOe 3aHsTHE

Tema 5.2 Conepkanue yaeOHOTO MaTepraia

IlpumeHeHnE  KOMIUIEKCHBIX | BBIMONHEHHE pacueToB € ITOMOIIBI0 KOMIUTEKCHBIX YHCE.

YHCen IIprmepsl HCTIOTE30BaHUS KOMIUIEKCHBIX YHCET

HpaKTI/I‘IeCKOG 3aHATUC
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Pazgen 6. IlpousBoanas 34
($yHKIMH, ee MPUMeHeHe
Tema 6.1 Conepkanue yaeOHOTO MaTepuaia
Tlonsarue MIPOU3BOIHOM. =
OmnpeneneHre 9UCIOBON TOCIEIOBATEILHOCTH U CIIOCOOHI ee
DopMynbl u IIpaBuIa o .
3agaHus. CBOWCTBa  YHCIIOBBIX  IOCIIEOBATEILHOCTEH.
muddepeHunpoBanus
Onpenenenue mpenena MOCIeNOBaTEIbHOCTH. Brluncinenne
mpenenoB  mociemoBarenbHOcTed. [lpemen QyHkmmm Ha )
o0eckoneunoctu. [lpemen ¢ynknuu B Touke. IlpupaiieHue
aprymenra. Ilpupamenue ¢yHKimu. 3aqadyu, NPUBOASIINE K
MOHATHIO  NpoM3BOAHOW.  OmpeneneHue  MTPOM3BOIAHOM.
AJNTOPUTM OTBICKAHUS TPOU3BOTHON
Jlexuus
Tema 6.2 Copepxanne yaeOHOro Marepuaia
[ponzBoHbIE CYMMBI
P A YMMBI, Dopmyibt muddepenunposanus. [paBuna
pasHoCTH TIPOM3BE/ICHHUS, 4
nuddepeHrpoBaHus
YacTHOTO
Jleknus
Tema 6.3 Conepkanue yaeOHOTO MaTepHaia
IIpousBonHeie
TPHIOHOMETPHYECKHX Onpenenenne CITO’KHOM (GYHKIHH. [ponzBonHas
yHKIHiL. Tpoussomuas | TPHTOHOMETPHUECKHX ¢yaknmid.  [IpowsBonmuas — ciioxHOU 4
CIIOKHOW (QyHKIIHH bymxmm
Jlexnus
Tema 6.4 Coneprkanue yaeOHOTO MaTepHaia
Ilonsate o HenpepbiBHOCTH | [ToHsTHE HempepbiBHOM ¢yHKIUH. CBOMCTBA HEMPEPHIBHON
GbyHKIMH. MeTos MHTEPBANIOB | (yHKIUH. CBs13b MEXITY HETPEPHIBHOCTHIO u )
muddepeHnrpyeMocTbio  QyHKIMH B TOYKe. AJTOPUTM
peLIeHHs] HEPABEHCTB METOJIOM MHTEPBAJIOB
Jleknust
Tema 6.5 Copnepxanue yaeOHOro Marepuaia
I'eomerpuueckuit u v = v
N ['eomeTpuyecKuii cMBICT MPOU3BOAHON (PYHKIMU — yITIOBOH
¢dusmuecknit CMBICTT .
. Koa(duireHT KacatenpHOM K rpaduky (GyHKIMH B TOYKE.
TIPOM3BOIHON .
p A VYpaBHeHHe KacaTelnbHOW K TpaduKy (QyHKOIUH. AJTOPHTM 4
COCTaBJICHHS YpPaBHEHHUs KacaTelbHOW K Tpaduky (yHKIHMH
y=1(x)
Jlexmst
Tema 6.6 Coneprkanue yueOHOTo MaTepuaia
DusnuecKuit CMBICIT = = =
. Omsnueckuil  (MEXaHWYECKUH) CMBICT TMPOU3BOJAHOM —
TIPOM3BOHOM B Cv= 2
MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
po(eCCHOHANBHBIX 3aa4ax
[NpakTyeckoe 3aHATHE
Tema 6.7 Coneprkanue yaeOHOTO MaTepHaia
MOHOTOHHOCTh ¢yskuuy. | Bospacranme ®  yObIBaHWE  (YHKIUHM, COOTBETCTBHE
Touku sxcTpemyma BO3pacTaHusi W YyObIBaHWS (YHKIMM 3HAKy IPOM3BOIAHOM.
[lonsiTHE TPOM3BOAHONW BBICILErO MOPSAKA, COOTBETCTBHE
3HaKa BTOPOH TIPOWM3BOIAHON BBHITYKIOCTA (BOTHYTOCTH) 4
GyHKIMM Ha OTpe3ke. 3ajauyd Ha MakCUMyM M MUHHUMYM.
[NoHsATHE aCUMITOTHI, CIOCOOBI MX OINpPEASNCHUs. AJITOPHTM
uccienoBaHusl (QYHKIMM W TOCTpOeHUs ee Tpaduka ¢
HIOMOIIBI0 IPOU3BOIHOM. [[poOHO-NMHEHAsT PYHKIMS
Jlexuums
Tema 6.8 Conepkanue yaeOHOTO MaTepHala 4

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
IK 4.3
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UccnenoBanne QyHKIMA u
MOCTpOCHHE TpaduKoB

HUccnenoBanue (GYHKIMHA Ha MOHOTOHHOCTh W MOCTPOCHHE
rpaduKkoB.

Jlexums

Tema 6.9 HauGombmee wu

Coneprkanue yueOHOTO MaTepuaia

HanMeHbIIee 3Ha4eHMA | HaxokaeHne HauOONbIIET0 ¥ HaWMMEHBIIETO 3HAYeHUH
GbyHKIMN (GyHKOWH, TOCTpOCHHWE  TpPaQuKOB  MHOTOWIEHOB  C 2
WCIIOJIb30BaHUEM arlapara MaTeMaTH4ecKoro aHaIu3a
Jlexius
Tema 6.10 IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE cojiep:KaHHe
HaxoxxneHne onTHManbHOTO | (copep:kaHue MPUKJIATHOTO MOTYJIs)
pesynpTata ¢ nomoublo | Hammensmiee n HanOosblnee 3HaUeHHE QYHKINU 4
MPOU3BOIHON B MPAKTUYECKHUX
3a7aqax I[NpakTHueckoe 3aHsTHE
Tema 6.11 Coneprxkanue yueOHOro MaTepuaia
Pemenne 3anau. [Ipoussonnas | @opmynel U npaBwia auddepenuuposanus. VccnenoBanue
(byHKIMH, ee TPUMEHEHUE ¢yHKIMA ¢ TOMOIIBI0 mpow3BoaHOM. Hambombmee u 2
HauMeHbIIee 3HauCHUs (PYHKIINH
KonrtponbHast paboTa
Paspen 7.
MHoOrorpaHHUKM H TeJa 44
BpalleHust
Tema 7.1 Coneprkanue yaeOHOTO MaTepHaia
Bepuunbl,  pebpa,  IpaHM | TJomsTHe MHOTOrpaHHHKA. Ero 51eMEHTHI: BEPLIMHBI, pedpa,
MHOTOIpaHHHNKa rpanu. JluaroHans. CeueHue. BpImyknble W HEBBITYKIIBIE 2
MHOTOTPaHHUKH
Jleknust
Tema 7.2 Coneprkanue yaeOHOTO MaTepHala
[lpusma, ee cocTaBisONIHUE,
[onsitne mpusmel. Ee ocHOBaHust 1 OOKOBBIE rpaHu. Bricota
CEUCHUeE. IIpsimas u
npusMel. [Ipsimas n HakitoHHas mpu3Ma. [IpaBuibHas mpu3Ma. 2
MIpaBUIIbHAS TIPU3MBI
Ee ceuenne
Jlexms
OK-01,
Tema 7.3 Copeprxanue yueOHOro Marepuaia OK-02,
Mapannenenwues, KyO. — OK-03,
IMapamenenunern, cBoiicTBa MPSMOYTOJIBHOTO
Ceuenue KyOa, 2 OK-04,
napajutenenumena, kyo. Ceuenue xyba, mapauiesenumnesa
napasenenumnesa OK-05,
Jlexmst
OK-06,
Tema 7.4 Coneprkanue yueOHOT0 MaTepHaia OK-07
[Mupamuna, ee K 4.3
IMupamuna u ee anementsl. Cedenne nupamusl. [IpaBunbHas
COCTaBJISIIOIINE, cedeHme. 2
nupamMuja. Y ceueHHas TupamMua
IIpaBunbHas nupamuza.
Jleknust
VYcedeHHas nupamuia
Tema 7.5 Coneprkanue yaeOHOTO MaTepHaia
Boxosas u TOJTHAs - _
[Iromans OOKOBOW ® TIONMHOW TOBEPXHOCTH IIPHU3MEL,
MTOBEPXHOCTh TIPU3MBL, 2
TTUPaAMHUIBI
TTUPAMHUIBI
Jlexius
Tema 7.6 Conepikanue yaeOHOTO MaTepuaia
Cummerpus B Kyo0e, —
CuMMeTpus OTHOCHTENBHO TOYKH, TPSIMOW, IUIOCKOCTH.
napajuienienunene,  npusMe, 2
Cummerpus B KyOe, napajuienenue/e, npu3mMe, nupamMmuie
UpamMuIe

Jlexums
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Tema 7.7

IpodeccuoHaIBLHO-OPHEHTUPOBAHHOE coaeprkanme

Ilpumepsl  cuMMmeTpuil B | (coAep:KaHHMe MPUKJIAJTHOTO MOTYJIs)
npodeccun CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[NpakTyeckoe 3aHsATHE
Tema 7.8 Coneprkanue yaeOHOTO MaTepHaia
lpaBuibHBIC MHOTOTPaHHHKH, | TIoHsTHE [IPaBUJIBHOTO MHOTOIpaHHUKA. CaoticTBa
UX CBOMCTBA IIPaBWIbHBIX MHOIOI'PaHHUKOB
[NpakTyeckoe 3aHsATHE
Tema 7.9 Coneprkanue yaeOHOTO MaTepHaia
Hununnp, €ro
Humuaap w  ero  snemeHTsl.  CedeHWe — IIITHMHIApA
COCTAaBIISIOIIIHE. Ceuenne
(mapaJuienbHOE OCHOBAaHUIO M ocH). Pa3BepTka nunuHapa
LITHHIIPA
Jlexuus
Tema 7.10 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coiep:KaHHe
Konyc, ero cocrasndromue. | (cogep:kanue NPUKJIAJTHOTO MOTYJIs)

CeueHue KoHyca

Konyc u ero snementsl. CeuyeHme KoHyca (TapamienbHOE
OCHOBAaHHMIO M IPOXOAAIEE Uepe3 BEPIIUHY), KOHHYECKHUE
ceuenus. PazBepTka KoHyca

Jlexnmst

Tema 7.11
VYceuennsiii koHyc. CeueHue
YCEUYEHHOT0 KOHYyca

Coneprkanue yueOHOro MaTepuaia

VYceuennsiii koHyc. Ero obpasyromas u BeicoTa. CeueHue
YCEUEHHOI'0 KOHYCa.

Jlexums

Tema 7.12
[ap u chepa, ux ceueHus

Coneprkanue yueOHOTO MaTeprasa

Ilap u cdepa. Bzaumuoe pacnonoxenue chepsl U MIOCKOCTH.
Ceuenne mapa, chepsl

Jleknust

Tema 7.13
TToustue o006 o00beMe Tena.

Coneprkanue yaeOHOTO MaTepHala

[ousate 00 00beme Tema. OOBeM KyOa M MPSIMOYTOJIBLHOTO

Oruomenne 00BemoB napayienenuneaa. O0beM Npu3Mbl U MUIHHIPA. OTHOIICHHE
TIOJOOHBIX Te 00bEMOB  TIOMOOHBIX  Tell. [ '€OMETpUUECKH  CMBICIT
ONpeeNUTENsl 3-T0 MOpsaKa

Jlexuus
Tema 7.14 Coneprkanue yueOHOTo MaTepuaia
O0BeMmbI u miomany | Oosembl THpamunel U KoHyca. OObem mapa. [lmomamm

IIOBEPXHOCTEN TEN

TIOBEPXHOCTH TCJI

Jleknust
Tema 7.15 Coneprkanue yueOHOTo MaTepraia
Kombunarn
KomOuHammm reoMeTpruaeckux Tein
MHOTOTPaHHMKOB U Tell
BpalleHUsA [IpakTHueckoe 3aHsTHE
Tema 7.16 Coneprkanue yaeOHOTO MaTepuaia
I'eomerpuueckue Hcnonb3oBanne KOMOMHALMHA MHOTOTPAHHHKOB W Tel
KOMOWMHAINA Ha PAKTHKE BpalllCHMs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a7adax
[NpakTyeckoe 3aHsATHE
Tema 7.17 Conepkanue yaeOHOTO MaTepuaia
Pemntenne 3amau.
OOBEMBI M TIIOMIAAW TOBEPXHOCTH MHOTOTPAHHHKOB W Tel
MHororpaHHukn 4 Tena

BpaliCHUA

BpalLlCHUs

KonrponbHas padbota
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Paznen 8.

IlepBooOpa3Hasi (QyHKUUH, 14
ee IpUMeHeHHe
Tema 8.1 Coneprkanue yaeOHOTO MaTepHaia
IepBooOpaznas GbyHKIHN. -
3agaga 0 BOCCTAHOBICHUM 3aKOHA JIBUKEHHS IO M3BECTHOM
[paBuna HaXOXJICHUS
ckopoctu. Ilonsatne wuHTerpupoBaHusi. (O3HaKOMJIEHHE C
IepBOOOPA3HBIX .
MTOHATHEM HWHTETpaia M mepBooOpasHoi it hyHknnn y=f(x).
Pemenvie 3ana4y Ha CBsI3b MEpBOOOPA3HON M €€ MPOU3BOTHOM, 2
BBIYHCIIEHUE TIEPBOOOPa3HOM it AaHHOH (yHKImu. Tabnuna
dbopMyn UIA  HaxXOXIEHHS TepBOOOpasHbIX. M3ydenwe
NPaBUJIa BEIYUCIICHHS TEPBOOOPA3HOI
Jlexuus
Tema 8.2 Coneprkanue yueOHOro MaTepuaia
Iromans KPUBOJIMHEWHOU
3agaun, TPUBOAALINE K MOHSATHIO OIPEEIEHHOI0 WHTErpaia
TpareLuuu. dopmyia L.
N — O BBIYMCJICHUM IUIOIIAAM KPHUBOJMHEHHOHM Tpameunuu, o
HrroTona — JleiibHuna M Kp . p ’
nepeMerieHu Touku. [loHsiTHe ompenenéHHOro MHTErpania. 2 OK-01,
l'eomerpruecknii u  (U3MUECKUH CMBICT  OTIPEIEIEHHOTO OK-02,
unrerpana. Gopmyna Hetorona— Jleiiouua OK-03,
Jlekmus OK-04,
OK-05
Tema 8.3 Coneprkanue yueOHOTo MaTepraia OK 06’
o “JU,
Heonpenenennprit 1 | TloHsATHE HEOIIpeaeIEHHOIO HHTEerpaja 2 OK-07
OIIpENEIICHHBIN HHTETPATIBI I
CKIAA IIK 4.3
Tema 8.4 Coneprkanue yaeOHOTO MaTepHaia
[lonsaTHE 00 oOmpeneneHHOM -
I'eomeTpruecknii CMBICH OIIPEAEIEHHOTO HHTErpaa 2
UHTErpasie  Kak  IUIOMIaan
KPHUBOJMHENHON Tpaneuuu Jlexuus
Tema 8.5 IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE cojiep:KaHHe
OmpenencHHbll uHTErpan B | (coaep:KaHHe MPHKJIATHOTO MOIYJIs)
KHU3HU l'eomerpuuecknii  CMBICT ~ ONPENENICHHOTO  MHTErpaja.
®opmyna HetoTona - JleiiOnuma. 4
Pemenue 3a/la4 Ha MPUMCHCHHUE UHTETrpajia g BbIYHUCICHUSA
(U3MUECKHUX BEIIMYMH U TUIOMaAeH
[NpakTHyeckoe 3aHATHE
Tema 8.6 Copepxanue yaeOHOro Marepuaia
Pemenune 3a7a4.
[NepBooOpaznas GbyHKIHH. [NpaBuna HAXOXACHHS
[epBooOpaznast yHKIUM, ee 2
nepBooOpasHbIX. Ee mpuMeHenue
IIPUMEHEHNE
KonrponbsHas padora
Pazgen 9.
Crenenu H KOpPHH. 16
Crenennas ¢pyHkuus
Tema 9.1 Conepkanue yaeOHOTO MaTepraia OK-01,
Crenennas  QyHKuMs,  ee | [JoHsTHe KOpHS N-Oif CTENEHM U3 JCHCTBUTENBHOTO YHCIIA. OK-02,
CBOMCTBa _ o . -
Oyakmun ¥ = X wux cBoiictBa u rpaduku. CpoiicTBa 4 OK-03,
. OK-04,
KOpHSI N-0#f CTeNeHn
= P OK-05,
SKITHSI
OK-07
Tema 9.2 Conepikanue yaeOHOTO MaTepuaia
IIpeobpazoBanme BhIpaKeHUIA [peobpasoBanne HPPaMOHATEHBIX BBEIPAKECHHUH 4

C KOPHSIMH N-OH CTETIeHU

Jlexms

33




Tema 9.3

Coneprkanue yueOHOTo MaTepHaia

Caotictsa CTCICHHA C | Housatre cremeHu ¢ MIOGBIM PALMOHAIBHEIM OKA3aTENEM.
PAIOHATBHBIM 1| Crenennble QyHKIMM, NX CBOHCTBA U rpaduKH 2
JEHCTBUTEIBHBIM TTeRmus
TOKa3aTesIMH
Tema 9.4 Coneprkanue yaeOHOTO MaTepHala
Peuienne  MppALMOHANBHBIX | PapHOCHIBHOCTD HPPALMOHAIBHBIX YDABHEHHIT 1 HEPABEHCTB.
YPABHEHHH ¥ HEPABEHCTB Mertoap! ux pemieHus. Penienne nppannoHanbHbIX YpaBHEHUN 4
1 HEPaBEHCTB
Jlexms
Tema 9.5 Copeprxanue yueOHOro Marepuaia
Crenenn n kopuu. CTeNneHHast | OnpefeneHne  CTENEHHOI ¢yukiuu. Vcnonb3oBaHue —ee )
yHKIms CBOMCTB IPU PELIEHUU YPABHEHUN U HEPABEHCTB
KonrposnbHnas pabora
Pazgen 10. IlokasarenbHast 14
Gyuxuus
Tema 10.1 Coneprxanue yueOHOro MaTepuaia
[okasarenbhas QyHkuwms, €€ | Cremens c MIPOU3BOJIHBIM JIECTBUTEIBHBIM IOKa3aTeseM.
CBOHCTBA Onpenenenue MoKa3aTrenbHONH (YHKIMH, ee CBOWMCTBA U
rpapuk. 3HAKOMCTBO C NPUMEHEHHEM IOKa3aTelbHON 4
GYHKIHH. Pemmenne MOKa3aTeIbHbIX ypaBHEHHH
GYHKIMOHATBHO-TPaQUIECKIUM METOIOM
Jleknust
Tema 10.2 Cogeprkanue yqe6HOTO MaTepuana OK-01,
Peurenne TTOKa3aTCIbHBIX | PemeHne moKa3aTeNbHBIX YpaBHEHUI METOIOM ypaBHUBAHMS OK-02,
YPaBHEHUI 1 HEPABEHCTB MOKa3aTeJel, METONOM BBEICHHS HOBOH IepeMEHHOMH, 6 OK-03,
(bYHKIIMOHATBHO-TpaQUIecCKUM METOJIOM. Pemenne OK-04,
MOKa3aTeIbHbIX HEPABEHCTB OK-05,
[NpakTyeckoe 3aHsATHE OK-07
Tema 10.3 Copnepxanne yaeOHOro Marepraia
Cucremsr TTOKA3aTEIbHBIX | PemeHne CUCTEM MTOKA3aTEIbHBIX YPaBHEHUN 4
ypaBHEHUH Tleximsa
Tema 10.4 Coneprkanue yueOHOro MaTepuaia
Peuenne 3a[a4. | PemreHue MoKa3aTeIbHBIX YPAaBHEHUN METOAOM YpaBHHUBAaHUS
Tokasarenbhas Gynkuus rokKaszarejiel MU METOJOM BBEIAEHUS HOBOW MEPEMEHHOM. 2
Pemenne nokasaTenbHbIX HEPABEHCTB
KonTponbHas paboTa
Pasnen 11. Jlorapu¢msl.
Jorapupmuyeckas 30
byuxkuus
Tema 11.1 Coneprkanue yaeOHOTO MaTepHaia
Jlorapudm YHCa. - - OK-01,
JlecaTHHbI 1 HATYpATHHBI Jlorapu¢m yncna. JlecATHUHBIA U HATYPAIBHBINA JIOTApH( MBI, 6 OK-02,
Jorapu(Msl, YUCIIO € qmeno e OK-03,
Jleknust OK-04,
Tema 11.2 CozepkaHne yaeGHOTO MaTepHana OK-05,
CsoiicTBa sorapu(MoB. - OK-07
Onepaus CegoticTBa orapudmoBn. Omneparius JorapupMUPOBAHUS 4 K 4.3
norapu(hMUPOBAHUS Jlexums
Tema 11.3 Copeprxanue yueOHOro Marepuaia 4

Jlorapudmudeckas GyHKIHSA,

Jlorapngmuueckas GyHKIHS U €€ CBOHCTBA
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€¢ CBOMCTBA

Jleknust

Tema 11.4

Coneprkanue yueOHOTO MaTepraa

Pemenne  norapumudecknx | Tloustue norapudmuueckoro  ypaBHeHus.  Omepanus
YPaBHCHHI M HEPABEHCTB MOTEHIINPOBAHUSA. [pH  OCHOBHBIX  METOJa  pEIICHUS
Jorapu(pMUUECKUX YpaBHEHHH: (yHKIIMOHAIEHO- 6
rpaduyeckuif, Mero] TOTEHIUPOBAHUSI, METOJ BBEICHUS
HOBOH nepeMeHHoM. Jlorapupmuieckrne HepaBeHCTBA
Jleknust
Tema 11.5 Conepkanue yaeOHOTO MaTepuaia
Cucremsl  0rapupMUYECKUX ANITOPUTM peIlIeHUs] CUCTEMbI ypaBHEHHUiIl. PaBHOCHMIIBHOCTB )
YPaBHEHHH sorapu(p)MUUECKUX YPaBHEHNH W HEPaBEHCTB
Jlexuust
Tema 11.6 IIpodeccuoHaILHO-OPHEHTUPOBAHHOE coJep:kaHue
Jlorapudmer B mpupose U | (comepiKaHHe MPUKJIATHOTO MOIYJIS)
TEXHHKE Ilpumenenne norapudma. Jlorapupmuueckas crnupainb B 6
npupoze. Ee Mmaremarnueckne cBocTBa
[NpakTHyeckoe 3aHATHE
Tema 11.7 Coneprxkanue yueOHOTo MaTepraia
Pewenne sanay. JlorapudMsl. | Jlorapudmuueckas — (QyHKIHMS.  PelieHHe — POCTEHIINX )
Jlorapngmudeckas GyHKIHs sorapru(p)MUUECKUX YpaBHEHUH
KonrponbsHas pabora
Pa3gen 12.
MHuo:xecTBa. JJ1eMeHThbI 10
Teopuu rpagos
Tema 12.1 Conepkanue yaeOHOTO MaTepuaia
MHoxecTBa IlonsiTue  MuoxkectBa.  IlomMHOkecTBO.  Omepanuu ¢ )
MHOXECTBAaMH
Jleknust
Tema 12.2 IIpodeccuonanbHO-OPHEHTHPOBAHHOE coiep:KaHHe
Omnepanuy ¢ MHOXKECTBaMU (copepaxaHue MPUKJIAAHOTO MOTYJIsI) 4
Orniepaninu ¢ MHOKECTBaMU. Pelnienre mpukiIaIHbixX 3a1a4
I[pakTHeckoe 3aHsATHE
Tema 12.3 Coneprkanue yueOHOro MaTepuaia
I'pader [onsitue tpada. Ces3Hblii Tpad, AepeBo, LUKI rpad Ha 4
TUIOCKOCTH
[NpakTHyeckoe 3aHATHE
Tema 12.4 Coneprkanue yaeOHOTO MaTepraia
Pemenne 3amay. MHoXecTBa, | Onepanuu ¢ MHOXecTBaMH. OIKCAHHE PEaTbHBIX CHTYALMH C )
I'pacbr 1 ux npumenenne roMonIp0 MHOXKeCTB. [Ipumenenne rpadoB K pemeHno 3a1a4q
KonrponbsHas pabora
Pazngen 13.  DaemeHTHI
KOMOMHATOPHUKH, 2
CTATHCTHKHU ) U TeopuHu OK-01,
BeposAITHOCTEH OK-02
Tema 13.1 Coneprkanue yaeOHOTO MaTepHaia OK-03’
OcHoBHbIE MOHATHA | [lepecTaHOBKH, Pa3MELICHUS, COYCTAHUS 4 OK-0 4’
KOMOMHATOPUKH Toxwns OK-0 5:
Tema 13.2 Conepkanue yaeOHOTO MaTepuaia OK-07
CoOrITHE, BEPOSITHOCTh K 4.3
COBBITHSL CrosKeHe " COBMECTHBIE ¥ HECOBMECTHBIE COOBITHS. TeopeMbl O 4

YMHO)XEHHE BEpPOSTHOCTEN

BCPOATHOCTU CYMMBbI COOBITHI. Y CIIOBHAs BEPOATHOCTD.

3aBHCHMBIC W HE3aBUCHMbIE COOBITHA. TeopeMbl O

35




BEPOSITHOCTH TIPOU3BEIECHUS COOBITHIA.

Jlexnus
Tema 13.3 IIpodeccuoHabLHO-OPHEHTHPOBAHHOE cofiepaKaHue
BeposiTHOCTB B | (comep:kaHHe MPHUKJIATHOTO MOXYJIS)
po(heCCHOHATBHBIX 3aa9ax OTHOCHTENbHAS ~ YacToTa  COOBITHS, CBOWCTBO €€
ycroitunBocTH. CTaTUCTHUECKOE OMpe/esieHne BEPOSITHOCTH. 4
Or11eHKa BEPOSATHOCTH COOBITHS
[NpakTHyeckoe 3aHsATHE
Tema 13.4 Coneprkanue yaeOHOTO MaTepHaia
Huckpernas CllydaiHas - -
e — SAKOH ce BI/I]JBIV CJ:Ily‘{aI/IHLIX BemmunH.  Onpenenenne ,Z[I/ICerTHOI:I
pacpeseeHs CIyJailHON BeMWYMHBI. 3aKOH pacHpeAeseHHs TUCKPETHON 4
CiTy4qaifHOH BennunHbl. Ee urcinoBbie XapakTepuCTHKH
Jlexmst
Tema 13.5 Copepxanue yaeOHOro Marepuaia
3anaun MaTeMaTH4eCKOH | BapuanuoHHBIH psj. 1IONMIOH YacTOT M THCTOTPaMMa.
CTaTUCTUKH CTaTUCTUYECKUE  XapakTePUCTHKH psfa  HaOII0aeMBIX 4
JTAaHHBIX
Jleknust
Tema 13.6 IIpodeccuonanbHO-OpHEHTHPOBAHHOE coep:KaHHe
CoctaBiieHue  Tabmul U | (comeps:KaHHe MPHKJIATHOTO MOAYJIs)
JarpaMM Ha IpaKkTHKe [epBuunas o0OpaboTka CTaTUCTHYECKUX JIAHHBIX.
I'paduueckoe wux mnpencrapieHue. HaxoxneHue CcpemrHHX 4
XapaKTEePUCTHK, HAOTIOAAEMBIX TAaHHBIX
[IpakTHueckoe 3aHsTHE
Tema 13.7 Conepkanue yaeOHOTO MaTepuaia
Pemenne 3amau. OneMeHTHI
KOMOHHATOPUKH, CTATHCTHKH Onementsl  komOuHatopuku.  CoObiTHeE, UBepOSITHOCTI) )
1 TeOPHH BEPOSTHOCTEH coOprTrst. Clio’keHHE U YMHOKXCHUE BEPOATHOCTEH
KonrponbsHhas pabota
Pasnen 14. YpaBHeHuss u 5
HepaBeHCTBA 8
Tema 14.1 Coneprkanue yueOHOro MaTepuaia
PaBHOCHMIBHOCTD ypaBHEHUH U -
HepasereTs, OBHIE METOTH PaBHOCHIIBHOCTE ypaBHeHHMH W HepaBeHCTB. OrmpereneHus.
— OCHOBHBIE TEOPEMBI PABHOCHIIBHBIX IEPEXOIAX B YPABHEHUAX
u HepaBeHCTBax. OOmMe METOABI pEIICHUS YpaBHCHMMA:
Iepexo]] OT paBeHCTBAa (YHKIHUH K PaBEHCTBY apTyMEHTOB 4 OK-01,
Ul MOHOTOHHBIX (YHKIMH, METOI pa3JIoXKEHHs Ha OK-02,
MHOXHWTENM, METOA  BBEJACHUS  HOBOW  IIEPEMEHHOM, OK-03,
(bYHKIIMOHATBHO-TpaQUIeCKUii METO OK-04,
Jlexums OK-05,
Tema 14.2 Coneprkanue yaeOHOTO MaTepHaia OK-06,
I'paduuecknit MeTox peutenns | Ofmue METOBI PELICHHS HEPABEHCTB: NIEPEXO0 OT CPABHEHHUS OK-07
YPaBHCHUH, HEPABCHCTB 3HaueHHH (pyHKIWI K CpaBHEHHIO 3HAYCHUH apryMEHTOB IS MK 4.3
MOHOTOHHBIX (PYHKIIHI, METOJ] MHTEPBAJIOB, (QYHKIIMOHAIBEHO- 6
rpapuueckuii  meron. ['paduueckuii  MeTon — perieHUs
ypaBHEHUH 1 HEPABEHCTB
Jlexius
Tema 14.3 Copnepxanne yaeOHOro Marepuaia 4

VYpaBHEHUS U HEPAaBEHCTBA C

OnpeaeﬂeHHe MOAYIJIA. PaCKpLITI/IC MOAYJIA MO ONPCACIICHUIO.

36




MOZYJIEM IIpocreiimie ypaBHEHHMST M HEPaBEHCTBA C MOJYJIEM.
[lpuMmeHeHne paBHOCHIIBHBIX MEPEXOJOB B ONPENENICHHBIX
TUIIaX YPAaBHEHUI U HEPABEHCTB C MOIYJIEM
Jleknust
Tema 14.4 Coneprkanue yaeOHOTO MaTepHaia
YpaBHEHHS M HEPABCHCTBA C | 3HakOMCTBO C TNapaMeTpoM. IIpocTeifline ypaBHEHHS W 4
napameTpamMu HEpaBEHCTBA C TAPAMETPOM
Jleknust
Tema 14.5 IIpodeccuonanbHO-OPHEHTHPOBAHHOE coiep:KaHHe
CocraBieHne M pelieHHE | (Codep:KaHHe MPHKJIATHOTO MOAYJIs)
npodeccHOHaNBHBIX 3aad ¢ | PelieHie TeKCTOBBIX 3a/1a4 MPO(ECCHOHAILHOTO COMCPIKAHHS 8
MIOMOUIBIO YPaBHEHUN
[IpakTrueckue 3aHATUA
Tema 14.6 Copepxanue yaeOHOro Marepuaia
Peurenne 3anau. YpaBHeHHA M [ OGmiue METOAbI pEIICHHS YPABHEHMIl. YpaBHEHHA U )
HCPaBCHCTBA HEpaBEHCTBA C MOAYJIEM U C ITapaMeTpaMu
[IpakTueckoe 3aHsATHE
IIpomexyTouHas aTTecTanus (3K3aMeH) 24
Bcero: 340

2.4. Coaeprxkanue pa3iesioB JUCHHUILIMHBI

2.4.1. 3aHATHA JEeKIIHOHHOI0 TUIA

Ne ®opma
pazn Hanverosarne Copnepxanue pasziena TEKYILEro
pa3zena/TeMsbl
ena KOHTPOJIA
1 2 3 4
1 cemecmp
1 IToBTOpenne kypca | bazoBble 3HaHMA M yMEHUs [0 MareMaTHKe B npodeccuoHanpHOi u B | ¥V, T
MaTeMaTHKH MOBCEHEBHOW JEATENBHOCTU. JIeMCTBUS HaJ MOJOXKUTEIBHBIMH U
OCHOBHO# IIKOJIbI | OTPUIATEILHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JICCITUYHBIMU IPOOSMHU.
JeWicTBust co cremeHsMH, (QOPMYJIBl COKPAIIEHHOTO YMHOXKEHHMSI.
CriocoObl pemieHust CHCTeM JIMHEHHBIX ypaBHeHWH. [loHsTHs: MaTpuma
2x2 m 3x3, onpemenurens Martpunpsl. Meron I'aycca. Cucremsl
HEJIMHEHHBIX ypaBHEeHUH. CHCTEMBI HEPABEHCTB.
2 IIpsimble 1 Ilpenmer crepeomerpun. OcCHOBHBIE TOHATHA (TO4Ka, mpsAMad, | Y
IIOCKOCTH B IUIOCKOCTb, IPOCTPaHcTBO). OCHOBHBIE aAKCHOMBI ~ CTEPEOMETPHH.
NPOCTPAHCTBE Ilepecekatomuecsi, MapajuleNbHble M CKPEIIMBAIOLIUECS  MpPSIMBIE.

IlpusHak ©  CBOMCTBO  CKpeIIMBAOMIUXCS  MpAMBIX. OCHOBHBIE
mpocTpaHcTBeHHbIe (urypel. [lapammensHble mpsiMas M IUIOCKOCTb.
Omnpenenenne. [Ipuznak. CpoiicTBa (¢ mokazaTenscTBoM). Ilapamnensabie
mwiockoctu. Ompenenenne. [lpmsnak. CBoiicTBa (¢ TOKa3aTeIBCTBOM).
Terpasap u ero amementsl. [lapannenenunen u ero 3nemeHTs. CBoOCTBa
NPOTHUBOIOJIOKHBIX ~ TpaHed W JWaroHajedl  mapajieienunena.
Iloctpoenne ceuenuil. Pemenne 3anad. IleprnieHAuKyasipHBIE TpPSIMBIE.
[MapamtensHble TpsMBIE, TMEPHEHAMKYISPHBIE K IUIOCKOCTH. [Ipm3Hak
MEPHEeHANKYISIPHOCTH ~ NPSIMOM M TUIOCKOCTH.  J|0Ka3aTenbCTBO.
[lepnenaukynsip u HaknoHHas. [lepnenaukynspHble iockocTy. [Ipuznak
MEPIEHANKYISIPHOCTH  IIocKocTel.  JlokaszarenbcTBO. PaccrosHust B
IpOCTpaHCTBE. TeopemMa O Tpex NepHEeHIUKYsApax. Jloka3aTenbcTBo.
VYron Mexy NpsSMoN U TIOCKOCTBIO. YTOJ MEXKAY IIIOCKOCTAMU.
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pasa
ena

HaunmenoBanme
paznena/TemMbl

Coneprkanue paszena

dopma
TEKYILEro
KOHTPOJIA

2

3

4

Koopaunars! u
BEKTOPbBI

JlexapToBel KOOpAMHATHl B mpocTpaHcTBe. Ilpocreiimume 3amaun B
KoopAuHaTax. PaccrossHMe MexIy JByMsS TOUKaMH, KOOPAMHATHI
cepearHbl oTpe3ka. Bektopsl B mpoctpaHcTBe. ClokeHHE M BBIYUTaHUE
BEKTOPOB. YMHOXXEHHE BeKTopa Ha uucio. KommiaHapHbIE BEKTOpHI.
CkansipHOe TIpOM3BEIeHHE BEKTOpOB. PasnoxeHHe BEKTOpa IO TpeM
HEKOMIUIAaHapHBIM ~ BeKTopaMm. KoopawHaTel BeKTOpa, CKaIspHOE
MIPOM3BEJCHIE BEKTOPOB B KOOPAWHATAX, YTOJ MEXKAY BEKTOPAMH, YroJ
MEXIy NPSAMOM M MIOCKOCTBIO, YTON MEXIYy IUIOCKOCTSIMHU. YPaBHEHHE
TUTOCKOCTH. ['eoMeTpruecKrii CMBICI OITpEAETUTENS 2X2.

T

OcHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuuec
KHe QyHKIUH

Pagnannas mepa ymma. IloBOpOT TOYKM BOKpYr Hadajga KOOpAWHAT.
Omnpenenenne cuHyca, KOCHHYCA, TAHT€HCA U KOTaHTeHca. 3HAKU CHHYCa,
KOCHHYCa, TAaHTEHCa M KOTAHTEHCA TI0 YETBEPTSAM. 3aBUCHMOCTDb MEXKITY
CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHI'€HCOM OJIHOTO U TOT'0 XK€ yIJa.
Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHI'€HC U KOTAHTEHC
yriaoB o U - o. Dopmynsl npuseneHusi. CymMma U pa3HOCTb CHHYCOB.
Cymma ¥ pa3HOCTh KOcHHYCOB. CHHYC M KOCHHYC IBOWHOTO YTJa.
DopMyisl IIOJIOBUHHOTO yria. [peobpazoBanus CYMMBI
TPUTOHOMETPUYECKUX (YHKIUI B IPOM3BENEHHE W IPOHM3BENCHUS B
cymMMy. BplpaxkeHHe TpHUTOHOMETpHYECKHX (YHKIMH dYepe3 TaHTEHC
II0JIOBUHHOT'O apryMeHTa. [peo6pazoBanus MIPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIpaxkeHHH. OOsacTh OnpesesieHuss 1 MHOKECTBO
3HaueHud GyHKIWA. YETHOCTh, HEYETHOCTD, MEPUOTUYHOCTh (DYHKITHIA.
Croco0sl 3amannsa QyHKIUE. OOmacTs oOmpeneneHuss U MHOMKECTBO
3HAUEHWH TPUTOHOMETpUYeCKHX (yHKiui. YETHOCTh, HEYETHOCTS,
NEePHOJUYHOCTh TPUTOHOMETpUUYeCKUX (yHKUMA. CBOHMCTBa W rpaduKH
byHKIM y = cos X, y = sin X, Yy = tg X, y = ctg x. OOparnbie
TpUroHOMeTprdeckie ¢yHKIuu. VX cBoiicTBa W rpaduku. YpaBHEHHE
cos X = a. YpaBHEHHe sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKHUX YPAaBHEHHH OCHOBHBIX THIIOB: TpocCTeimIne
TPUTOHOMETPUUYECKHE  ypPaBHEHUS, CBOAAILIMECS K  KBaJpaTHBIM,
pemaemMble pa3loKeHHEM Ha MHOXKUTENH, OJHopojHble. [Ipocreiimue
TPUTOHOMETPUUECKUE HEPABEHCTBA. Cucremsl IPOCTEHIINX
TPUTOHOMETPUUYECKUX YPaBHEHUMH.

2 cemecmp

KomMmmiiekcHbie
quciaa

IloHsTHE KOMIIIEKCHOTO 4YHCIIA. COHpH)KeHHI)Ie KOMIIJICKCHBIC YHCJIA,
MOJyJb U apTyMEHT KOMIUIEKCHOTO ynciia. dopma 3annucy KOMIIIEKCHOTO
yucna  (reoMeTpudecKas, TPUTOHOMETpHYecKas, anreOpamyeckas).
Apupmernyeckue 1eHCTBUS ¢ KOMIIEKCHBIMI YHCIIAMH.

v, T
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pasa
ena

HaunmenoBanme
paznena/TemMbl

Coneprkanue paszena

dopma
TEKYILEro
KOHTPOJIA

3

4

IIpousBoanas
¢pynkuuu, ee
NpHMeHeHHe

OmnpezeneHue 4YUCIOBOH IOCIIENOBATEIbHOCTH U CIOCOOBI €€ 3aJaHMs.
CBolicTBa YMCIIOBBIX IOCiIenoBaTenbHOCTEH. OmpeseneHue Ipexpena
HOCIIeJOBATEIbHOCTU. BblunciIeHne MpenenoB MOocIel0BaTelIbHOCTEH.
Ipenen ¢yHkumum Ha OeckoHewHoctH. [lpemen QyHKIMH B TOUKe.
[pupamenne aprymenra. [Ipupanienne QpyHkunu. 3anauu, MPUBOASIINE
K TOHATHIO Tpom3BogHOH. OrmpenencHue MPONU3BOIHONW. AJNTOPHTM
oThICKaHus Tpom3BonHONW. Dopmynsl muddepennupoanus. [IpaBmna
muddepennmponanns. Onpenenenne cioxHod (GyHkmmu. IIponsBognas
TpUTOHOMETpHUYecKHX (QyHKuui. Ilpom3BomHas CIOXHOW (QYHKIHH.
INonsitne HenpepsiBHOW (yHKIMH. CBoiicTBa HEMPEpPHIBHON (QYHKIHH.
CBs13b MEXIy HEIPEPBIBHOCTHIO W AU PEpeHIIMPYEeMOCThI0 (PyHKINHN B
TOYKE. ANTOPUTM pEIICHHWS HEPaBEHCTB METOJOM HHTEPBAJIOB.
l'eomerpuuecknii  cMBICI  TPOWM3BOMHOM  (DyHKIMH —  yIJIOBOH
koddduipenT kacarensHON K rpaduky QyHKIHM B TOUKe. YpaBHEHHE
KacarenbHON K rpaduky (QyHKIHMH. ANTOPUTM COCTABIICHHS ypaBHEHHMS
KacarenbHON K rpaduky ¢yHkumm y=f(x). Bospacranue u yObiBaHHE
(YHKIMH, COOTBETCTBHE BO3pacTaHWs W YObIBaHUS (YHKIUHM 3HAKY
npon3BoaHOW. [ToHATHE MPOM3BOIHON BHICHIETO MOPSIIKA, COOTBETCTBHE
3HaKa BTOPOW IPOM3BOJHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMHM Ha
oTpe3ke. 3agadyd Ha MaKCHMyM W MUHUMYyM. [loHSTHE acHMITOTEHI,
CHOCOOBI MX OIpeAeleHHs. AJTOPUTM HCCIENOBaHUs (YHKIUH U
MTOCTPOCHHS e¢ rpaduka C MOMOIIBI0 MPOU3BOMHOMN. [[poOHO-THHEHHAS
¢ynkiusa. MccnenoBanne (QyHKIMM Ha MOHOTOHHOCTH M ITOCTPOCHHE
rpapukoB. HaxoxneHne HamOONBIIEr0 W HAWMEHBIIETO 3HAYCHHH
GyHKIMHA, TOCTpoeHHE TIPadUKOB MHOTOWIEHOB C HCIIOIb30BAHHEM
anrnapaTa MaTeMaTHYECKOT0 aHAIH3A.

V, T

MHOrorpaHHUKH 1
TeJla BPALleHUs

Ilonsitue mHOTOrpaHHWKa. Ero smeMeHTHI: BepminHBI, peOpa, TpaHH.
Juaronans. CedeHne. BpImykible W HEBBIMYKJIbIE MHOTOTPAaHHHKH.
[onstne mpu3mel. Ee ocHOBaHUS M OOKOBBIE TpaHW. BBICOTa MPH3MEL.
[lpsimass n HakioHHas mnpusma. l[IpaBunbHas npusma. Ee cedenue.
IMapannenenunen, cBOWCTBa HPSAMOYTOJBHOTO MHapaijenenunesna, Kyo.
Ceuenue ky0a, mapamuienenunena. [lupamuna u ee anementsl. CeueHue
nupamunbl. IlpaBunpHas nupamupa. YceueHHas nupamuga. [Diomans
OOKOBOIl W TMOJHOM MOBEPXHOCTH MpPU3MBI, MHpaMuibl. CHUMMETpUs
OTHOCHTENILHO TOYKH, MpsMOH, TutockoctH. Cummerpusi B KyOe,
napajulesienumnese, npusMe, nupamune. LUIMHAP U €ro 3JIEMEHTHI.
Ceuenne wwIMHApa (MapajuielbHOE OCHOBAaHMIO W ocH). PasBepTka
umneapa. Konyc u ero snementsl. CeueHne KoHyca (MapauielibHOE
OCHOBAaHMIO M TIPOXOJUILIEE Yepe3 BEpLINHY), KOHMYECKHUE CEUCHUSI.
Pa3zBepTka koHyca. YcedeHHbIH KoHyc. Ero oOpasyiomias W BBICOTA.
Ceuenue yceueHHoro konyca. llap u cdepa. Bzaumuoe pacrnonoxenue
chepst u mwiockoctu. Ceuenune mapa, chepol. [lonsiTue 00 oObeme Temna.
O0BeM Kkyba M TpsIMOYroJibHOTO mapamienenunena. O0beM MPU3MBL U
mHApa. OTHOIIeHHe OOBEMOB MOJOOHBIX Tel. | eomeTpuyecKui
CMBICT onpenenuTens 3-ro nopsaka. OO0beMbl NHpPaMHUIBI U KOHYcCA.
O6bem mapa. [Inomany moBepxHOCTEH Tell.

V,T

IlepBooOpa3Hasn
¢yukuuu, ee
NpUMeHeHue

3amauya O BOCCTAHOBJICHMM 3aKOHA ABMXKEHMS IO M3BECTHOM CKOPOCTH.
[onsitue wmHTerpupoBanus. O3HAKOMIIEHHWE C IOHSATHEM HWHTErpana H
mepBooOpazHoit jns  pyHkimm  y=f(x). Pemenwe 3amay Ha CBs3b
MEepBOOOPA3HON M e¢ MPOW3BOTHON, BBIYHCICHUE IEPBOOOpA3HON IS
naHHON QyHkuu. Tabmura GopMysa IS HAXOXKICHUS MEPBOOOPA3HBIX.
W3ydenue npaBuiia BEIYMCICHUS IEPBOOOPA3HOM. 3a1auul, MPUBOISIINE K
MOHSITHIO OIPEAEIEHHOTO WHTerpajia — O BBIYMCICHUH IUIOLIAIH
KPUBOJMHEMHONW  Tpameuud, O MepeMelleHud Touku. [loHsThe
OTIpeIeIEHHOTO WHTEerpana. [ eoMerpudyeckuid M (PU3HUECKUA CMBICT
ompeneneHHoro nHrerpana. ®@opmyna Heiotona— Jleiibanna. lonsarue
HEONPEIeICHHOT0 MHTeTrpata. | eOMeTpHYecKnii CMBICT OMPEeNIEHHOTO
HHTErpajia.
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Ne dopma
pasn Hanverosarne CopnepxaHue paszzaena TEKYILEro
paznena/TemMbl
ena KOHTPOJIA
1 2 3 4
9 IlonsaTHEe KOpHS n-off crenmeHu u3 AedcTBUTenbHOro uucna. dynkomm | T
y= E'l..."; ux cBoiictBa u rpaduku. CBoiicTBa KOpHS n-OH CTEIEHH.
Crenenu u KOpHH. | [IpeoGpa3oBaHHEe MPPALMOHATBHBIX BHIpAKeHHH. [IOHATHE CTEmeHH C
Crenennas MOOBIM ~ pallMOHANBHBIM  TOKa3areneM. CTeneHHble (QYHKIUH, WX
bynxuns cBOHCTBa W TpaduKku. PaBHOCHIBHOCTH MPpPANMOHAIBHBIX YPaBHEHUH U
HEpaBeHCTB. MeTonpl WX pemieHus. PemieHne  upparnoHaIbHBIX
YpaBHEHUI U HEPABEHCTB.
10 CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM MoKazateneM. Onpenenenne | T
Mokasarennnas MOKa3aTeabHON  (pyHKINH, ee cBOMcTBAa M Tpaduk. 3HAKOMCTBO C
IPUMEHCHUEM TI0KAa3aTCIIbHOU d)yHKLII/II/I. Pemienue moka3aTeabHBIX
by ypaBHeHUH (QYHKIMOHANBHO-TpaduueckiM MeTonoM. PerieHue cucrem
I10Ka3aTEJIbHbIX YPaBHEHUI.
11 Jlorapudm uucna. JlecsaTMuHbBIH M HATypalbHbIA Jorapudmsel, yucio e. | Y,T
CaoiicTBa norapumMoB. Oneparus norapu()MUpPOBaHHUS.
Jlorapudmuueckas byHKIHS u ee CBOICTBa. [onsitne
Jlorapugmel. norapudmuueckoro ypaBHeHua. Ormepanus HOTEHUUMpPOBaHMA. Tpu
JlorapudpmMuyeckasi | OCHOBHBIX ~ METOAa  pEIICHUs  JIOTapu(MUYECKUX  ypaBHEHHMIL:
dyHknus (GYHKIMOHATBHO-TPA(QUUECKHd,  METOJ  TOTEHIHUPOBAHUS,  METOJ
BBE/ICHHS HOBOHM mepemeHHOH. Jlorapupmuueckne HepaBeHCTBa.
ANTOPUTM ~ pEUIeHUs]  CHUCTEMBl  ypaBHEHHH.  PaBHOCHIBHOCTH
sorapru()MUUECKUX YpaBHEHNH W HEPaBEHCTB.
12 MHuo:kecTBA. IonsiTe MuoxkectBa. [lomMHOXkecTBO. Onepanuy ¢ MHOKECTBAMH. vV, T
JJieMeHThI TeOPHH
rpagos
13 [lepecranoBku, pa3menieHus, coueTanusi. CoBMecTHBIE 1 HeECOBMeCTHBIE | T
3 coOprTisi. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHHA. Y CIIOBHAs
JIEMEIHTDI BEPOSITHOCTh. 3aBHCHMbBIE M HE3aBHCHUMBbIE coObITHsA. Teopemsr o0
KOMOMHATOPHUKH, o o
BEPOSITHOCTH TIPOM3BENCHUS COOBITMH. BHIpl ciydalHBIX BENUYWH.
;zz;:a;:nxn " OHpCHeHCHE/IC ;[HCKpf:THgﬁ CITydaifHOW BENTMYMHBL. 3aKOH pacIpeIeeHus
N JUCKPETHON ciydaliHOW BenuuuHbBl. Ee dncioBBle XapaKTEepUCTHKHU.
BeposTHOCTEH Bapuarmonssiit psa. Ilonuron yactor u rucrorpaMma. CTaTuCTHYECKUE
XapaKTEPUCTUKH Psijia HAOJIF0TaeMbIX JaHHBIX.
14 PaBHOCHIIBHOCTE ypaBHeHUH U HepaBeHCTB. Ompenenenus. OcHOBHbIE | Y

YpaBHenus u
HEpPaBeHCTBA

TEOpPEeMbl PAaBHOCHIBHBIX MEpPEX0Jax B YPaBHEHUSX W HEPABEHCTBAX.
OO011re METO/Ibl PELICHUs YPaBHEHH: MEpexXo]] OT paBeHCTBA PYHKIMH K
PaBEHCTBY apI'yMEHTOB Ui MOHOTOHHBIX (DYHKIHI, METOA Pa3iIosKeHUS
Ha MHOXXHTENH, METO]] BBEIIEHHUS HOBOH IEpeMEHHOW, ()yHKIMOHAIBHO-
rpaduueckuit Mmero. OOImIE METOBI PEIICHNSI HEPABEHCTB: MEPEX0 OT
CpaBHEHUsI 3HaUYeHWH (QYHKINI K CPaBHEHHIO 3HAYCHUH apryMEHTOB JUIS

MOHOTOHHBIX  (DYHKIIMH, METOI  WHTEPBajOB, (YHKIMOHAIHHO-
rpadpudeckuii Meron. ['paduueckuwii MeTOA pEIICHUS YpaBHCHUH W
HepaBeHCTB.  OmpezneneHue  moayns.  Packpeitme  Monyiass 1o

ompenenenuro. IIpocreiimme ypaBHEHHS M HEPaBEHCTBA C MOIYJIEM.
[lpuMmeHeHne paBHOCHIBHBIX TIEPEXOAOB B  ONPENEICHHBIX THUIIAX
YpaBHEHHH M HEPaBEHCTB C MOAYIeM. 3HAKOMCTBO C IIapaMeTpOM.
[pocreiimme ypaBHEHHS U HEPABEHCTBA C ITapaMeTPOM.

[pumeuanue: T — tectupoBanue, P — Hanncanue pedepara, Y — ycrHbiil onpoc, KP — koHTponbHas pabota

2.4.2. 3aHATHUSA CEMUHAPCKOI0 THIIA

HE TIPEeyCMOTPEHBI

2.4.3. IlpakTHyecKkue 3aHATHS
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dopma

HanmMenosanue
Ne HanMenoBanme npakTudecKkux (JJabopaTOpHBIX) paboT TEKYIIETO
paszena/TemMmsbl
KOHTPOJIA
1 cemecmp
1 2 3 4
1. Buner miockux Guryp u uX IIOMIa 5.
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1a41 B KypCe FT€OMETPHH Ha TUIOCKOCTH
[IpocTbie NpoLeHTHI, pa3Hble CIIOCOObI X BhIYHUCIeHHs. CII0KHBIE
IloBTOpEeHue Kypca DOLEHTEL
MaTeMaTHuKHU pou IIP, KP
OCHOBHOM mKkoasl  |JInHelHbIe, KBajpaTHbIE, IPOOHO-IMHEWHbIE YPaBHEHUSI 1 HEPaBEHCTBA
Brruncnenus u npeoOpa3oBaHus. Y paBHEHUSI U HEPABEHCTBA.
['eomeTtpus Ha miIoOCKOCTH
2. Axcromsl ctepeomeTpu. [lepreHnKyIsIpHOCTS TIPSIMOM | TUIOCKOCTH,
I MapajuIeIbHOCTD ABYX NMPSMBIX, IEPHIEHANKYISPHBIX TNIOCKOCTH,
SIMBIE 1 .
P c MEPIEHAUKYIIPHOCTD IJIOCKOCTEN
IJIOCKOCTH B ” IIP, KP, ¥V
DOCTDAHCTEE PacnionoxeHue NpsIMBIX U IUIOCKOCTEH B POCTPAHCTBE.
poctp [NeprieH MUK yASIPHOCTD U MAPaJUIENBHOCTD MIPSIMBIX U IMIIOCKOCTEH.
CxpemmBaroniiecs npsmoie
3. Koopaunarnas miockocTs. Beruncienue paccTossHui U miomanei Ha
rutockocTy. KonmvecTBeHHBIE pacyeThl
JlekapToBbI KOOPAMHATHI B IPOCTPAHCTBE. BEKTOPHI B MpoCTpaHCTBE.
CrnoxeHne 1 BEIYUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO.
Kowmmanapasie BekTopsl. CKalIpHOE IPOU3BEICHUE BEKTOPOB.
Koopaunats! u
BEKTODEI Pa3noxenue BeKTOpa 110 TpeM HEKOMIUIAHAPHBIM BEKTOPAM. ITP, KP
IIpocreiimue 3anaun B koopanHarax. KoopauHaTsl BeKTOpa,
paccTosiHIE MEXIy TOUYKaMH, KOOPJHHATHI CEpeINHbI OTPE3Ka,
CKaJIIPHOE TTPON3BE/ICHNE BEKTOPOB B KOOPANHATAX, YTOJI MEXITY
BEKTOPaMH, YTOJl MEX/y MPSIMOH M INIOCKOCTHIO, YTOI MEXIY
TUTOCKOCTSIMHU
4. Cxxarye M pacTshKeHUe TpauKOB TPUTOHOMETPUYIECKUX (DYHKIIHH.
[MpeoOpazoBanue rpag kOB TPUTOHOMETPUIECKUX (PYHKIIUH.
OcroBx1 Hcnonp3oBanre CBOWCTB TPUTOHOMETPUYECKUX (YHKINH B
TPUTOHOMETPHH.
p P poQecCHOHANBHBIX 3a1a4ax 1P, KP
TpuroHomeTpuyecKku -
& yrHKIHH [IpeobpazoBanne TPUTOHOMETPUIECKUX BBIpaKeHHH. Perenue
TPUTOHOMETPUYECKIX YPaBHEHHI M HEPAaBEHCTB B TOM YHCIIE C
WCTIONIb30BAaHNEM CBOMCTB (DYHKITHH.
2 cemecmp
5. BrinonHeHne pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHcel. IIpumepsl
Kommnnexcuele uncna p prMep IIP, ¥
UCIIOJIb30BAaHMsI KOMIIJIEKCHBIX YHCEI
6. Ousnyecknii (MEXaHUUECKHUH) CMBICIT IIPON3BOIHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)
[powusBonHas Haumenbiiee n HauOosbllee 3HaUeHUE PYHKIIUU
ynxuum, ee ®opmyns! 1 npaBuna auddepentupoanus. McenenoBanue GyHKIHiH ¢ IIP, KP
NpPUMEHEHUE MOMOIIIBIO TIpon3BogHON. HanbompIiee 1 HAUMEHbIIIee 3HAYCHUS
GbyHKIHH
7. CummeTpus B IPUPOJIE, apXUTEKTYpE, TEXHHUKE, B OBITY
IonsiTre mpaBmIbHOTO MHOTOrpaHHUKa. CBONWCTBA MPABUIIBHBIX
MHOTOTPaHHUKOB
MHororpaHHuKy u
KoMOnHaImm reoMeTpuaecKux Tel 1P, KP
TeJa BpaleHus =
Hcrnonb3oBaHre KOMOMHAIMI MHOTOTPaHHHUKOB ¥ TEJl BPAILIEHUs B
MPaKTHKO-OPUEHTUPOBAHHBIX 3a/a4ax
OOBEMBI 1 TUTOMAAN TIOBEPXHOCTH MHOTOTPAHHHUKOB U TEJ BPALICHUS
8. I'eomeTpuueckuii CMBICT ONpeneIeHHOro uHTerpana. Gopmyna
Hrtorona - JleliOHu1a.
[epBooOpaznas
Pemrenue 3aay Ha IpUMEHEHUE UHTErPaia JUIsl BBIYUCIICHHS
¢byHKIMH, ee o ITP, KP
(bI/ISI/I‘-ICCKI/IX BCJIMYHH U ITIOIaACU
IIpUMEHEHHE

[MepBooOpaznas ¢pyukimu. [IpaBuna HaxoxaeHHs IepBooOpasHbIX. Ee
IPUMEHEHHE
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9. |Crenenu u kopau.  |Omnpesernenue creneHHol GpyHkuuu. Vcnosip3oBaHue ee CBOWCTB Mpu KP
CrenenHas QyHKITUS |pEIICHUN YpaBHEHUN U HEPABEHCTB
10. Pemenne nokasarebHBIX YpaBHEHHI METOAOM YPaBHUBAHHUS
MoKa3aresel, METOIOM BBEJICHUS HOBOH MepeMeHHOMH, PYHKITMOHAIEHO-
ITokazarenpHas rpadUIecKuM MEeToIOM. PerieHre moka3aTeIbHBIX HEPaBEHCTB IP. KP
GbyHKIASA Pemenne nokazarebHBIX YpaBHCHUI METOI0OM YPaBHUBAHUS ’
MOoKa3aTrenei 1 METOJIOM BBE/ICHUsI HOBOM nmepeMeHHOM. Penienue
MOKA3aTeJIbHBIX HEPABCHCTB
11. T [Ipumenenne morapudma. Jlorapudmmdeckas criupanb B mpupoje. Ee
orapuAMbI. MaTeMaTH4eCKue CBONCTBA
Jlorapudmmueckas v [P, KP
F—— Horapn(bhfnqecmﬂ (yHkms. Penrenue mpocTelmx JorapupMHUIECKuX
ypaBHEHUH
12. Onepanmu ¢ MHOKECTBaMU. PellieHne mprKIaHbIX 3a/1a9
Muowectsa. [Nonsitne rpada. Csi3HbIN rpad, AepeBo, UK rpad Ha MIIOCKOCTH
DIeMeHTHI TEOpUH - ’ 2 = TP, KP, ¥V
rpadios Onepanyu ¢ MHOXecTBamMu. Onrcanue peasbHbIX CUTYaIUH C TOMOIIBIO
MHOXeCTB. [IpumMenenne rpad)oB K perieHuro 3a1aq
13. OTHOCHTENBHAS 9aCTOTa COOBITHS, CBOMCTBO €€ YCTOHYHBOCTH.
CraTrcTHYecKoe onpeneieHiue BepoaTHocTH. OIeHKa BEepOSATHOCTH
ONEeMEHTHI COOBITHS
KOMOHMHATOPHKH, [epBuunas 00paboTKa CTaTHCTUYCCKUX NAaHHEBIX. [ padrueckoe mx IP. KP
CTaTUCTUKH U TEOPUH | TpecTaBlicHre. HaxoxxIeHne cpeTHuX XapaKTepUCTHK, HAOTFOTaeMbIX ’
BEPOSATHOCTEH JTAHHBIX
OnemeHThl KOMOMHATOPUKH. COOBITHE, BEPOSITHOCTh COOBITHSI.
CrnoxeHne 1 YMHOKEHUE BEPOSTHOCTEN
14. v Pemenne TEKCTOBBIX 3371249 MPO(ECCHOHATFHOTO COICPIKAHIS
. eI;) a:;ei[};?;; OO01re METO Bl PEIICHUS YpaBHEHMI. Y paBHCHUS U HEPABEHCTBA C 1P
MOJIyJIEM U C TTapaMeTpaMu

Ipumeuanue: IIP- npaxmuueckas paboma; T — mecmupoesanue, Y — ycmmuwui onpoc, KP — xonmponvras
paboma

2.4.4. Conep:xaHue caMOCTOATEJIbHOM padoThI

He npenycmorpeno

2.4.5. IlepeyeHb y4eOHO-MeTOANYECKOI0 O0ecredeHus A5l CAMOCTOSATEJIbHOM
PadoThI 00YUAKOIIMXCH MO JMCHUIINHE

He npenycmorpeno
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3. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

Jlnst peasi3anu KOMIETEHTHOCTHOTO MOAXO0/a TPEIyCMaTPUBACTCS HCIIOIb30BAaHUE
B y4eOHOM IIpOIlecCe AKTUBHBIX M WHTEPAKTUBHBIX (OPM TIPOBEICHUS AYAUTOPHBIX WU
BHEAYJUTOPHBIX 3aHATHA C IIEIbI0 (OPMHPOBAHHS M Pa3BUTHA MNPOPECCHOHATBHBIX
HABBIKOB 00 YUYaIOIUXCsl.

B nporecce npernogaBaHusi MPUMEHSIOTCS 00pa30BaTeIIbHBIE TEXHOJIOTHU Pa3BUTHUS
KPUTHYECKOT0 MbIIUIeHHs. O0s13aTeIbHBI KOMITBIOTEPHBIE Ja00OPATOPHBIC MPAKTUKYMBI 110
paszzenaM JUCIUTLTHHEI.

B yueOHOM mporiecce Hapsay ¢ TpaJUIIMOHHBIMU 00pa30BaTEIbHBIMUA TEXHOJIOTHSIMHU
UCTIOJIB3YIOTCS KOMITBIOTEPHOE TECTUPOBAHUE, TeMaTHICCKUE MIPE3CHTAIUH,
UHTCPAKTUBHBIC TEXHOJIOTHH.

3.1. O06pa3oBaTebHbIe TEXHOJOTHH NPU NPOBEACHUH JeKIH i

Ne Pazgen Bunsr mpumeHseMbIx Koi-Bo
00pa3oBaTENbHBIX TEXHOIOTHH qac
1 2 3 4
1 IloBTOpEHME Kypca MaTeMaTUKH OCHOBHOM IIIKOJIBI AynuoBuzyanbHast TEXHOJIOT U, 8
npoOIeMHOE N3JI0KEHHE
2 [psiMbIe 1 TITOCKOCTH B IPOCTPAHCTBE AynmnoBuzyanpHas TEXHOJIOTHS, 12
rpobieMHoe M37I0KEHHE
3 Koopaunats! 1 BEKTOPEI AynuoBuzyanbHas TEXHOJIOT U, 8
TPOGIEMHOE H3/I0KEHHE
4 OcHOBBl ~ TpuroHoMmerpuu. TpuroHomerpuueckue | AyanoBHU3yanbHas TEXHOJIOT U, 28
byHKIMN npoOIeMHOE N3JI0KEHHE
5 Kommexchble gncna AynnoBusyanbHas TEXHOJIOTHS, 4
IPOOIIEMHOE H3II0KEHHE
6 [TpousBoaHas GpyHKIMH, ee TPUMEHEHHE AynuoBuzyaiabHas TEXHOJIOTHS, 26
MPOOJIEMHOE H3JI0KEHHE
7 MHOrorpaHHuKH U Tena BpalleHus AynnoBusyanbHas TEXHOJIOTHS, 28
IPOGIIEMHOE H3TOKCHHUE
8 [epBooOpazHas QyHKITUH, e¢ TPIMECHEHIE AynmoBuzyanbHas TEXHOJIOTHS, 8
IPOGIEMHOE H3TOKCHUE
9 Crenenu u kopau. CteneHHast QyHKIUS AynnoBuzyanbHas TEXHOJIOTHS, 14
npoOIeMHOE N3JI0KEHHE
10 IMokazarenpHas GpyHKINSA AynuoBu3yanbHas TEXHOJIOT U, 8
IPOGIIEMHOE H3TIOKCHHUE
11 Jlorapugmsl. Jlorapupmudeckas QyHKIus AynuoBuzyanbHast TEXHOJIOT U, 22
po0IeMHOE N3JI0KEHHE
12 MHoskecTBa. DIIeMEHTBI TeOpuu rpados AynmoBuzyanbHas TEXHOJIOTHS, 2
TPOGIEMHOE H3/IOKEHHE
13 OneMeHThl KOMOMHATOPUKH, CTaTHCTUKH W TEOPUH | AyIHOBH3yalbHas TEXHOJIOT U, 16
BEPOSATHOCTEN npoOIeMHOE N3JI0KEHHE
14 YpaBHEHUS U HEPAaBEHCTBA AynmoBuzyanpHas TEXHOJIOTHS, 18
POOIEMHOE H3II0KEHHE
WTOTO TI0 KypCy 202
B TOM YHCJIE HHTEPaKTUBHOE 00yueHne* 66
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3.2. O0pa3oBare/ibHbIE TEXHOJOTHH NP NPOBEIeHUHN NPAKTHYECKUX 3AHATHI

(1aboparopHbIX padoT)

Ne | Tema 3aHATHS Buapsl npuMeHsieMbIx Kom.
00pa3oBaTeNbHBIX TEXHOJIOTHI qac
1 IMPAKTUYECKOE 3AHATHE Ne 1 mo teme Buas! miockux | Jluckyccus mo TeopeTu4eckium 2
¢uryp u ux miomans. [IpakTHKO-OpHEHTHPOBaHHBIE 3a]a4H | BOIpocaM. Pemienune 3anaq
B Kypce T€OMETPHH Ha IIIOCKOCTH HMH/IUBUTYaIbHO
2 |IIPAKTUYECKUE 3AHATUA Ne 2.3 o teme IIpocteie JlucKyccus o TEOPETHYECKUM 4
MPOLIEHTHI, pa3Hble CIOCOOBI UX BbIYKCiIeHHs . CII0KHbBIE BonpocaM Pemrenne 3amau
MIPOLIEHTHI WHANBUIYaJIBHO C TPYIIIOBBIM
o0CyXIeHIeEM
3 IMPAKTUYECKOE 3AHATHE Ne 4 o Teme JIuneiinsie, Kpyrislii cTon o TeopeTn4ecKkuM 2%
KBaJIpaTHbIE, APOOHO-IMHEWHBIC YPABHEHHsI M HEPAaBEHCTBA | Bolpocam PelieHue 3aay keiic-
METOJIOM
4 KOHTPOJIBHAS PABOTA Nel no teme Beraucinenus u Peurenue 3agay MHAUBUIYATIBHO 2
npeoOpa3oBaHusl. Y paBHEHHUS M HepaBeHCTBa. | eomerpus Ha
IUIOCKOCTH
5 |IIPAKTHUYECKUE 3AHATUA Ne 5.6 mo Teme AkcnoMBl Juckyceuns o TeopeTHIeCKUM 4
crepeomeTpui. IlepneHIuKyaIspHOCTb IPSIMOM U INIOCKOCTH, | BolpocaM Pemienue 3anau
MapaJuIeNIbHOCTD ABYX NMPSIMBIX, TEPHEHIUKYIIAPHBIX WHAUBUIYAIBHO C TPYIIIOBBIM
IUIOCKOCTH, MEPIEHANKYIISIPHOCTD TUNIOCKOCTEH o0CyXaeHIEM
6 KOHTPOJIBHAS PABOTA Ne 2 o teme Pacronoxxenne Pemenwne 3a1a4 HANBUIYATHFHO 2
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTRE.
[NeprieHIUK yIsIPHOCTD ¥ MAPAIIIENBHOCTD MPSIMBIX U
miockocteil. CkpeluBaroniecs npsmele
7 IMPAKTUYECKUE 3AHATHA Ne 7.8 o Teme JucryT no TeopeTuyecKUM BOIIpocam 4*
KoopaunaTtHas minockocTh. Berancienue paccTosIHUN U Pemenue 3ana4 HHOAMBUYAIBHO C
IUIOIIAAEH Ha MIOCKOCTU. KomMuecTBEHHBIE pacy€eTHl. TPYIITOBBIM 00CYKJICHHEM NTOTOB
8 KOHTPOJIBHAS PABOTA Ne 3 o Teme JlekapToBbI Pemienue 3ana4 HHAMBUAYAIBHO 2
KOOpAMHATHI B IPOCTPAHCTBE. BEKTOPBI B IPOCTPAHCTBE.
CroxxeHue U BBIYUTaHNE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha
yrcio. Kommnanapasie BekTopsl. CKaIsipHOE POU3BEICHNE
BEKTOPOB. PaznoxeHne BeKTOpa 0 TpeM HEKOMILIaHAPHBIM
BekTopaMm. [Ipocreiiue 3a1aun B KOOpIUHATaX.
Koopaunats! BeKTOpa, pacCTOSTHUE MEXKTY TOUKaMH,
KOOPIMHATHI CEpeIUHBI OTPE3Ka, CKAISIPHOE IIPOM3BEICHUE
BEKTOPOB B KOOPJIMHATAX, YTOJI MEXKIY BEKTOPaMH, YroJl
MEXIy IPSMOHN U INIOCKOCTBIO, YTOJI MEXKY TNIOCKOCTSIMH
9 |IIPAKTHUYECKOE 3AHATHE Ne 9 o Teme Cxartue u JucKycens o TeOpeTHIeCKUM 2
pacTsbKeHue rpaiKoB TPHTOHOMETPHYECKUX (DYHKITHH. BonpocaM Pemrenue 3agagy
[IpeoOpa3zoBaHue TrpaUKOB TPUTOHOMETPHUYESCKIX (QYHKIMH | MHAMBUIYAJIBHO C TPYIIIIOBBIM
00CyXIeHHEM
10 |TIPAKTHUYECKUE 3AHATHA Ne 10.11.12 no teme Kpyrasiit cTos no TeopeTHuyecKum 6
Hcnonp30BaHne CBOWCTB TPUTOHOMETpUYECKHX GyHKIMI B | Bonpocam Pemienue 3amay ketic-
poQeCCHOHANBHBIX 3aa4ax METO/IOM
11 |KOHTPOJIbHAS PABOTA Ne 4 o teme IlpeoGpazoBanue | Permenue 3amad HHANBUAYAITBHO 2

TPUTOHOMETPUUECKUX BbIpaKeHUH. Pemenue
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TPUTOHOMETPUUECKUX YPAaBHEHUH U HEPABEHCTB B TOM YHCIIE
C HCIOJIb30BaHUEM CBOMCTB (DYHKIIHH.

12 |ITIPAKTUYECKUE 3AHATHUA Ne 13.14 o Teme JucnyT no TeopeTuyeckuM BOIpocaM
BrinonHenne pacyeToB ¢ HOMOIIBI0 KOMIUIEKCHBIX YHCEIL. Pemmenne 3a1au MHANBUAYAIBHO C
[IprMepb! NCTIONTE30BaHUS KOMITJIEKCHBIX YHCEI TPYIIIOBBIM 00CYXJICHUEM UTOTOB

13 |TIPAKTHUYECKOE 3AHATHE Ne 15 no teme ®usnyeckuit | Pemenue 3agau MajabIMU IpyHInaMu
(MexaHMUYeCKHi) CMBICI TPOU3BOHON — MTHOBEHHAs
CKOPOCTh B MOMEHT BpeMeHH t: v=S' (t)

14 |TIPAKTUYECKUE 3AHATHSA Ne 15.16 o Teme JlucKyccus IO TEOPETHYECKUM
Haumenbinee u HanOoJblee 3HaYeHNE PYHKIHH Bompocam. Pemenue 3amau

HMH/UBUTYAIEHO

15 |KOHTPOJIbHAS PABOTA Ne 5 o reme ®opmyisr 1 Pemenune 3a1a4 HHANBUAYATbHO
npasmia quddepennuposanus. Hecnenosanme GpyHKIuMA ¢
MOMOIIBIO ITpon3BofHON. HanbomnpIiee 1 HauMeHbIIEE
3HauCHUS (PYHKIUN

16 |ITIPAKTUYECKUE 3AHATHUA Ne 17.18 no teme JucnyT no TeopeTuyeckuM BOIpocaM
CumMeTpus B IPUPOJIE, apXUTEKType, TEXHUKE, B OBITY Pemmenne 3a1au MHANBUAYAIBHO C

TPYIIIOBBIM OOCYKI€HUEM HTOTOB

17 |IIPAKTUYECKOE 3AHATHE Ne 19 o teme [ousite Pemenue 3a1a4 MansIM# rpynmnamMu
MPaBMJILHOTO MHOTOTpaHHKKA. CBOMCTBA PaBUIIbHBIX
MHOTOTPaHHHUKOB

18 |IIPATKNYECKUE 3AHATHA Ne 20.21 o Teme Kpyrmstii cTon mo TeopeTnaeckumM
KomOuHarmu reoMeTpruyeckux Tei BonpocaM Pemienue 3agay keiic-

METOIOM

19 |TIPAKTUYECKUE 3AHATHA Ne 22.23 o Teme Jluckyccus o TeopeTHUeCcKUM
Hcnonb30BaHre KOMOWHAIII MHOTOTPAaHHUKOB U TEJ BompocaM. Pemienue 3amau
BpallleH!sl B IPaKTHKO-OPHEHTHPOBAHHBIX 3aa4ax VHIIUBHYaJIbHO

20 |KOHTPOJIbHAS PABOTA Ne 6 o teme OObEMBI 1 Pemienue 3ana4 HHAMBUAYAIBHO
TUTOIIA/TN TTOBEPXHOCTH MHOTOTPAHHHUKOB M TEJ BPAIIECHHS

21 |TIIPAKTUYECKAS PABOTA Ne 24.25 no Teme JlucKyccrs M0 TEOPETHYECKUM
I'eomeTpuueckuii CMBICT OIPEAEIEHHOTO UHTErpaa. BorpocaM Pemrenne 3ana4
®opmyna Herorona - JleitOHmIa. MHIUBUAYAJIBHO C IPYIIIOBBIM
Pemenue 3a1a4 Ha MpUMEHEHNE WHTETPaIa U BEIYUCICHHUS | 00CYXKACHHEM
(hm3MUECKUX BENWYMH M IUIOMIAAEH

22 |KOHTPOJIBHAS PABOTA Ne 7 o teme IlepBooOpasnast Pemenune 3a1a4 HHANBUIYaTbHO
(dynkiuu. [IpaBuna HaxoxneHus nepBooOpa3HbIX. Ee
MIPUMEHEHHE

23 | KOHTPOJIBHAS PABOTA Ne§ no teme Onpenenenue Pemenue 3a1a4 HHANBUIYaTBHO
cTereHHON QyHKIuH. Vconp30BaHue ee CBOMCTB IpH
pELIeHNH ypaBHEHNH U HEPABEHCTB

24 |TIPAKTUYECKUE 3AHATHUA Ne 26.27.28 o Teme Kpyrmstii cTon 1mo TeopeTnaeckumM
Pemenne nokazarenpHbIX ypaBHEHUH METO/IOM ypaBHHUBaHUSA | BollpocaM PerieHue 3amay kefic-
[OKa3arenei, METOJIOM BBEICHUS HOBOM NMEPEMEHHOM, METOIOM
(yHKIIMOHATBHO-TpaduIecKkuM MeToioM. Perienne
MOKa3aTeIbHBIX HEPABEHCTB

25 |KOHTPOJIBHAS PABOTA Ne 9 no teme Pemienne Penienue 3ana4 HHAMBUAYAIBHO

MOKAa3aTeNbHbIX YPABHEHU METOIOM YPaBHUBAHUS
MoKasaresield 1 METOJIOM BBEJICHUSI HOBOM MEPEMEHHOM.
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Pemenne noka3arenbHbBIX HEPABCHCTB

26 |IIPAKTUMYECKUE 3AHATUA Ne 29.30.31 no Teme Huckyccus 1o TeopeTHIecKuM 6
[Mpumenenue norapudma. Jlorapupmuueckas criupais B BonpocaM Pemrenue 3agagy
npupoze. Ee Mmaremarnueckne cBOHCTBa WHAWBUIYAIbHO C TPYIIIOBBIM
00CyXIeHIEM
27 |KOHTPOJIbHAS PABOTA Ne 10 o Teme Pemrenue 3a1a4 MHAUBUYATIBLHO 2
Jlorapudmuueckas GpyHkius. Penenne npocredmmx
norapu(p)MUUECKUX ypaBHEHNH
28 |IIPAKTUYECKOE 3AHATHE Ne 32.33 o teme Oneparuu | JIucyT o TEOpEeTHIECKUM BOTIpOCaM 4
C MHOXKeCTBaMU. PellieHne npukiIagHbIX 3a1a4 Pemenue 3a1a4 WHIUBUIYATIbHO C
TPYIITOBBIM 00CYKJICHHEM NTOTOB
29 |TIPAKTUYECKUE 3AHATUA Ne 34.35 o teme [lonsite | Kpyrastit cton mo TeopeTHaeckum 4
rpada. Ces3HbIH rpad, nepeBo, UK rpad Ha IIOCKOCTH BorpocaMm Pemenne 3amaq kefic-
METOJIOM
30 |KOHTPOJIBHAS PABOTA Ne 11 mo Teme Onepanuu ¢ Pemenune 3a1a4 nHANBUIYaTIBHO 2
MHOXxecTBaMH. OTnncanue peabHbIX CUTYalui ¢ IIOMOIIBIO
MHOecTB. [IprMenenne rpadoB K pemeHuro 3axad
31 |IIPAKTHUYECKUE 3AHATHA Ne 36.37 o Teme Juckycens o TeopeTHIeCKUM 4
OTHOCHUTENbHAs YacTOTa COOBITHSI, CBOICTBO €€ BoIpocaMm Penienue 3anau
ycroitunBocTr. CTaTHCTHUECKOE OTIpeieJIeHUE BEPOSITHOCTH. | MHIMBHIYaJIbHO C TPYIIIIOBBIM
OreHKa BEpOSTHOCTH COOBITHS o0cyX1eHreM
32 |IIPAKTHUYECKUE 3AHATHA Ne 38.39 no Teme Ilepsuunast | Pemenne 3amad MaasiMu TpyIIaMu 4
00paboTka crarucTuueckux AaHHbIX. ['paduueckoe nx
npezcTaBieHre. HaxoxaeHune cpeiHux XapakTepHCTHK,
HaOJII0JaeMBIX JaHHBIX
33 | KOHTPOJIbHAS PABOTA Ne 12 110 TeMe DiteMeHTEI Pemenwne 3a1a4 HHANBUIYATFHO 2
koMOuHaTopuku. CoObITHE, BEPOSITHOCTH COOBITHSI.
CrnoxeHne 1 yMHOXEHHE BEpOSTHOCTEH
34 |TIPAKTUYECKUE 3AHATHUSA Ne 40.41.42.43 o Teme Peurenune 3agay MHAUBUIYaTIBHO C 8
Perenne TekcTOBBIX 3a7a4 MPOQPECCHOHATEHOTO TPYIITOBBIM 00CYKJICHHEM NTOTOB
COJIepIKaHuUs
35 |IMIPAKTUYECKOE 3AHSTUE Ne 44 o Teme O6mue Pemenune 3a1a4 ManbIM# TpyIamMu 2
METO/IbI PEIICHHS ypaBHEHUH. Y paBHEHHS U HEPABEHCTBA C
MOJIYJIEM U C TapaMeTpaMu
Hroro no xypcy 114
B TOM YHCJIe HHTEpaKTHBHOE 00y4yenue® |  32%*
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4. YCJOBUSA PEAJIMBALIMU ITPOT'PAMMBI ANCHUIIJIMHBI

4.1. MarepuaidbHo-TeXHUYecKasi 0a3a, HeoOXomUMasi [JIsl OCYIIECTBJIEHUS
00pa30BaTeJbHOTO MPOLecca Mo THCIUTIINHE

Peanuzanuss mporpaMMmbl JUCHUIUIMHBI TpeOyeT Hajauyus y4dyeOHOro KaOHHeTa
MaTEeMaTUKH.

O6opynoBanue ydyeOHOTO KaOWHETA!

- IOCAJJOYHBIE MECTA MO KOJIMYECTBY O0YUaIOLIUXCS;

- paboyee MecTO MpernoaaBaTes;

- KOMIUIEKT y4eOHO-HaTJISIAHBIX TTOCOOUH;

- KOMIUIEKT JIEKTPOHHBIX BUIEOMAaTEPUAIIOB;

- 3aJ1aHus U1 KOHTPOJIBbHBIX paloT;

- Ipo(heCCHOHAIBHO OPHEHTUPOBAHHBIC 3aaHHS;

- MaTepHalbl SK3aMeHa.

TexHuyeckue cpecTBa 00ydeHUs:

- IEPCOHAJIbHBIA KOMITBIOTED C JIMIIEH3UOHHBIM IIPOIPAaMMHBIM 00€CIIEYEHUEM;

- IPOEKTOP C 3KPAHOM.

4.2. IlepeyeHb HE0OX0AMMOIr0 MPOrPAMMHOI0 O0ecneYeHust

1. 7-zip apxuBarop; (IuIIeH3HUsS Ha aHTII. http:/www.7-zip.org/license.txt)

2. Adobe Acrobat Reader mpocmoTpuuk aiinos ; (TueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduyeckuii penakrop; (TUICH3US -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducHbII makeT; (TUTECH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - mpoBoHUK; (TUIIEH3US -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome - 6pay3ep;(urieH3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. LibreOffice — oducHbIl makeT(B CBOOOTHOM JIOCTYIIE);

8. Mozilla Firefox - 6pay3ep.(nuiiensus - https:/www.mozilla.org/en-US/MPL/2.0/)
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5ImmEqEHLOCHOBHOﬁyugnunnﬂnEﬂbHOﬁquBHOﬁ
JUTEPATYPbI, HEOBXOJINMOM JJI1sI OCBOEHU S JUCLUIIINHBI
MATEMATHUKA

5.1. OcHoBHast iMTEpPaTypa

1. baimmakoB, M. 1. MaTtemartuka : y4eOHHUK ISl CTYJICHTOB YUPEKIACHUN CPEIHETO
npodeccnoHanbHOoro obpazosanus / M. U. bammakoB. — 3-e u3g. — MockBa : Akanemus,
2025. — 284 c. — (O6meoOpa3oBarenbHble AucuuIuinHbl). — ISBN 978-5-0054-2954-4.

2. bammakoB, M. WM. Marematuka : oanekTpoHHas ¢opma ydeOHuka / M.U.
bammakoB. — MockBa : Axkanemusi, 2024. — (OOmeoOpa3zoBarenabHasi MOATOTOBKA B
yupexaenusx CI10). — URL: https://academia-moscow.ru/catalogue/5395/706896/.

5.2 lonoJiHuTeIBHAS JJUTEpaTypa

1. bammmakoB, M. M. Marematuka. 3agaqHUK : 2JIeKTpoHHas (opma ydeOHOTO
nocobust / M. U. bammakoB. — MockBa : Akanemus, 2024. — (OOmeoOpa3oBarenbHas
HOJIrOTOBKA B YUPEXKICHUAX CIIO). — URL: https://academia-
moscow.ru/catalogue/5395/706899/.

5.3. llepuoguveckue U3aHusl

1. MartemaTuka B mkoie. — https://eivis.ru/browse/publication/92111

2. Ilpuxnannas matematuka & dusuka. — https://eivis.ru/browse/publication/808226
3. U3Bectus BY3oB. Marematuka. — https://eivis.ru/browse/publication/7087

5.4. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALMOHHOH CeTH
«HTepHeT», HeOOXOAUMBIX /IJISI OCBOCHUS M CHUIIMHBI

5.4. IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /1JIsl OCBOEHHS I CUMILINHBI (MOIYJIs)

i1eKTPOHHO-0ubIMoTeuHbIe cucTembl (IBC)
1. OBC «YHuBepcuteTckas 6ubanoreka oHnan» http://www.biblioclub.ru/
OBC «Jlanby https://e.lanbook.com
O6pazoBarenbHas mnatdopma «HOpait» https://urait.ru/
OBbC «ZNANIUM» https://znanium.ru/
3bC «BOOK.ru» https://www.book.ru
CHO «Akanemus» https://academia-moscow.ru/elibrary/
HpO(l)QCCI/lOHa.]ILHLIe 0a3bl JaHHBIX
1. HammonanbHas 35eKkTpoHHast 6ubanoTeka https://rusneb.ru/
2. bazwl nannbix komnanuu «MBUCy https://eivis.ru/
3. Hayuynas DJIEKTPOHHAS oubsnoTeKka eLIBRARY.RU (HSb)
http://www.elibrary.ru/
4. MUAH. [ToTHOTEKCTOBAs  KOJUICKIMS  MAaTEMaTHYECKHUX  JKYPHAJIOB
http://www.mathnet.ru
5. XKypnan KBantoBas anextponuka https://quantum-electron.lebedev.ru/arhiv/

LA W
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6. Xypuan Ycuexu dusmnueckux Hayk https://ufn.ru/

7. TlomHoTekcToBas KoJUIEKIMs XypHaiaoB Ha miaardopme PIIHU (DiekrpoHHBIE
BepcuH HaygHBIX JkypHasioB PAH) https://journals.rcsi.science/

8. Ilpesunenrckas oubiumoreka uM. b.H. Enpiinaa https://www.prlib.ru/

9. DnekrpoHHas  OWMOIMOTEYHAasT CHCTEMa  COIMO-TYMaHUTApPHOT'O  3HAHUSA
«SOCHUM https://sochum.ru/

NudopmannoHHble CIPABOYHbIE CHCTEMbI

1. Koncynerantllintoc : HEKOMMepUeCKasi HHTEPHET-BEPCHUsl CIIPABOYHOM MPABOBOM
CHCTEMBI
https://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedi
um=Dbutton.

ba3bl JaHHBIX OTKPLITOI0 JIOCTYIA

1. KubepJlenunka http://cyberleninka.ru/;

2. JIekTopuym TB - BUJCOJEKIMH  BEAVIIMX _ JIGKTOPOB Poccuu
http://www.lektorium.tv/

3. IIpuopurerunle Hayunble HanpasiaecHusa PYJIH. CoenmanpHble KOJUIEKIIMH

https://priority-lib.rudn.ru/
Co0cTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/IbHbIe 1 HH(POPMALIMOHHbIE PECYPCHI

OnekTponHas Oubnmoreka Hayunoit O6ubmuorexku KyoI'Y @ ITloctyrienus
JIUTEPATYPBI B OoubnmoTeKu ¢unnanon
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=1.

DIIeKTpOHHAA oubnmoreka TPYAOB YUEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDbé& idb=6.

baza UH(OPMAIMOHHBIX moTpeOHOCTEH [KyoI'Y " bunnanos |
https://infoneeds.kubsu.ru/infoneeds/.

DIIeKTpOHHAs oubnuorexa UH(OPMAIIMOHHBIX pecypcoB dbumana

[KyoI'Y B r. CnaBsuacke-Ha-Kybanu http://sgpi.ru/bip.php.
OTkpbITass  cpeaa  MOAYJIBHOTO  JAWMHAMHYeCKoro  oOydenms — Kyol'V
https://openedu.kubsu.ru/.
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6. METOAUYECKHUE YKAZAHUA 1 OBYYAIOIIIUXCSA
11O OCBOEHMIO JUCIUIIJIMHbI

Jucnmmumaa «MaremaTuka» HareleHa Ha (GOpMHpoOBaHHE MPOdhecCHOHATHHBIX
KOMITCTCHIIMM, TAKMX KaK CIHOCOOHOCTh  JEMOHCTpamuu  OOIICHAYYHBIX  0a30BBIX
3HAHUU €CTECTBEHHBIX HAYK, MAaTEMAaTUKH, MOHHUMAaHWE OCHOBHBIX ()aKTOB, KOHIICTIIIHIA,
IIPUHLIUIIOB TEOPUU.

OOyueHue CTYIEHTOB OCYIIECTBIAETCS MO TPAJUIMOHHOW TEXHOJOTHH (JIEKIUH,
NPaKTUKH) C BKIFOYEHUEM HHHOBAIIMOHHBIX 3JICMEHTOB.

C TOYKM 3pEeHHS HCIOJB3YEMBIX METOJIOB JICKIIMU TOJPA3ACISIOTCS CIETYIOUTIM
o0Opa3om: nH(MHOPMAITMOHHO-O0BSICHUTENIbHAS JIEKIIHsI, TIOBECTBOBATENbHAs, JICKIIUs-0Oecena,
npoOJieMHast IEKIUS U T. [I.

VYcTHOE M3NoXKeHHe y4eOHOro marepuana Ha JIGKIMH JIOJDKHO KOHCIIEKTHPOBATHCS.
Caymarh JEKIHI0 HY)KHO YMETh — MOAAECPXKUBATh CBOE BHMUMAHHE, NOHATh U 3alIOMHUTH
yCIBIIIIAHHOE, YJIOBUTH May3bl. B mporecce M3I0XeHHs MpenoaBaTeIeM JIEKIUH CTYACHT
JIOJDKEH BBUICHHTH BCE HEMOHSITHBIE BOMPOCHI. 3alUCBIBATH COJEP)KAHUE JIEKIIMHA HYKHO
00s13aTeNIbHO — 3alMCH TIOMOTAIOT MOAJIEPKUBAaTh BHUMaHKE, CIIOCOOCTBYIOT TOHUMAHHUIO U
3alIOMUHAHUIO YCIBIIIAHHOTO, MPUBOJIUT 3HAHHUE B CUCTEMY, CIIyXaT OMOPOM JJisl mepexoja
K 0osiee ri1y00KOMY CaMOCTOSITEIbBHOMY U3YUYEHHIO MTPEeIMETA.

Metoanyeckue peKOMEHIAITUH IO KOHCTIEKTUPOBAHUIO JICKITHIA:

— 3amKch JIOJDKHA OBITh CUCTEMHOM, MPENICTaBISATh COOOW COKpami€HHBbIA BapUaHT
JeKuu  mpenogasarens. HeoOxomumo — ciymiath, 0OQyMbIBaTh U 3alUCHIBaTh
OJTHOBPEMEHHO;

— 3amuch BeAETCS OYeHb OBICTPO, YETKO, MO BO3MOKHOCTH KOPOTKHMH
BBIPAKEHUSIMU;

— He MpeKpaias Ciaymarh MpenoaaBaTeis, Hy)KHO 3allUChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Hemnb3s 3amuceiBaTh cpa3y ke BBICKa3aHHYIO MBICTH IMPETOAaBaTeNs, CIeayeT eé
MOHATH M TIOCJE ATOr0 KPAaTKO 3amicaTh CBOMMH CIIOBAMHU WJIM CJIOBaMHU TPETIOAaBaTEIIs.
BaxxHo, yTOOBI B HEll He OB MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHA, JIaThl, HA3BaHMsI, BBIBOJIBI, OTIPE/ICIICHHSI 3aITUCHIBAIOTCSI TOUHO;

—cliefyeT oOpaTuTh BHUMAaHHE Ha oQopmieHHe 3amucu JeKIuH. J[ias Kaxmoro
npeaMeTa 3aBoAUTCs o01mas terpaab. OTIMYHBIM OT OCTaJIbHOIO I[BETA CIEAYET BBIIEIAThH
OTIIEJbHBIE MBICIM M 3arojOBKH, COKpallaTh OTIENbHBIE CJIOBAa M MPEAJIOKEHUs,
UCTIONIB30BATh YCJIOBHBIE 3HAKH, OYKBBI JIATUHCKOTO W TPEYECKOro an(aBHTOB, a TaKKe
HEKOTOPbIE TPUEMBI CTEHOTPA(QHUECKOTO COKPALICHUS CIIOB.

[TpakTHyeckue 3aHATUS MO TUCHUIUTMHE «MaTemMaTHKa MpOBOJISATCA 10 CXEME:

-YCTHBII OTIPOC TI0 TEOPUHU B HaYalle 3aHSITHS;

-paboTa B rpynIax 1mo pa3peneHnio pa3InIHbIX CUTYallui 0 TEME 3aHATHS;

-pereHue MPaKTHIECKHX 3a/1a4;

-WHIUBUyalbHbIEC 3aaHUs 711 IOJTOTOBKH K MPAKTUYECKUM 3aHITHSIM.

[lenp TPaKTUYECKOTO 3aHATHS - HAYYUTh CTYJIEHTOB MPUMEHSITH TEOPETHUUECKHUE
3HaHUS MPYU PEIICHUN MPAKTHYECKUX 33]]a4 HA OCHOBE PEATbHBIX TaHHBIX.

Ha mpakTuueckux 3aHATHIX Mpeo01aIatoT CIeyIONUe METOIbI:

-BepOasbHbIe (MPeoOIATAIOIINM METOJIOM JOJKHO OBITh OOBSICHEHHUE);

-MpakTudeckre (MMChbMEHHbBIC 3/IaHUs, TPYITIOBBIE 3aJaHUS U T. II.).

BaxHbIM Ul CTyZIeHTa SBISETCS YMEHHE PAIlMOHANIBHO MOAOUPATH HEOOXOAMMYIO
y4eOHyto utepatypy. OCHOBHBIMH JTUTEPATyPHBIMU HCTOYHUKAMU SIBIISTIOTCSI:

— Oubnuoreunsie Gpouasl punana Kyol'y;
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— 3JIEKTPOHHAsI OMOIMOTEYHAsI CUCTEMA «Y HUBEPCUTETCKAasi ONOIMOTEKA OH-TaHY;

— 3JIeKTpOoHHAas OubianoTeyHas cucrema MznatensctBa «JIaHby.

[Touck kHUr B OHMONMOTEKE HEOOXOJMMO HAYMHATH C H3YYEHHS MPEIMETHOTO
Karajora M CO3/IaHUSl CIUCKAa KHHI, MOCOOMH, METOIMYECKMX MAaTepHaioB MO TeMe
U3YUCHUS.

[TpocMOTp KHUTM Ha4YMHAETCS C TUTYJIBHOTO JIUCTA, CIEAYIOIIErO MOCie OOJIOXKKH.
Ha néM 00bIYHO MOMEIIaloTCsi BCe OCHOBHBIE JaHHBIC, XapaKTEePU3YIOIUe KHUT'Y: Ha3BaHUE,
aBTOD, BBIXOJHBIC JIaHHBIC, JaHHbIE O Nepeusganuu u T.1. Ha obopoTte TUTyIpHOTO JMUCTa
naéTcsi aHHOTAIMsI, B KOTOPOHM YKa3bIBaeTCsl TEMAaTHKa BOMPOCOB, OCBEIIEHHBIX B KHUTE,
onpezenseTcs Kpyr 4uTaTesield, Ha KOTOPbI OHA paccuuTaHa. bolblioe 3HaueHHEe UMEET
OpPEUCIOBUE KHHUTH, KOTOPOE 3HAKOMUT YHTATeNs C JUYHOCTBIO aBTOPa, HCTOpHEH
CO3/IaHMsI KHUTH, pPacKpbIBaeT cojepxanue. [IpounB mnpeaucinoBue W MOIy4dHB oOIIEe
IpPE/CTaBICHUE O KHUTE, CIeyeT 00paTUThCs K orjaBieHnto. OriaBieHne KHUTY 3HAKOMUT
0o0yyaemMoro ¢ coJepKaHWeM U JIOTUYECKOW CTPYKTYpOH KHUIM, IO3BOJIIET BBIOpATh
HY)KHBIH MaTepuan g u3ydeHus. [0 M3JaHWs KHUTH IO3BOJSIET CYyIUTh O HOBHU3HE
Matepuana. YeM uaie KHUra u3ga€rcs, TeM OOJIbLIYIO LIEHHOCTh OHa IpeiacTaBiser. B
KHUT€ MOTYyT OBITh NPHUMEYaHUS, KOTOPHIE COAEPXKAT pPA3JIUYHBbIE JONOJIHUTEIbHbBIE
cBefeHus. OHM NeYaTaroTCsl BHE OCHOBHOTO TEKCTAa M Pa3bsACHAIOT OTJENbHBIE BOMPOCHI.
[IpenmetrHpie W andaBUTHBIE yKa3aTeld 3HAYUTENBHO OOJEr4yarT MOBTOPEHHUE
U3JIOKEHHOTO B KHHWIe Marepuajga. B  KOHIE KHHTH MOJET pacIoyiaratbes
BCIIOMOTaTeNnbHbli Marepuan. K HeMy OOBIYHO OTHOCATCS MHCTPYKILHUH, NPHIOKEHUS,
CXEMbI, CUTYaIl[MIOHHBIE 3a]1a4H, BOTIPOCHI JUIsI CAMOKOHTPOJIS U T.1I.

Jlns nydmiero mpencTaBieHUs W 3allOMUHAHUS Marepualia LIeJecoo0pa3HO BECTH
3aMUCU W KOHCHEKThI pa3IMYHOr0 COACpKaHUs, @ UMEHHO:

— MIOMETKH, 3aMeYaHMsl, BbIJICJICHHUE TJIaBHOIO;

— IJIaH, TE3UCHI, BBIMUCKU, ITUTATHI;

— KOHCIIEKT, pabouas 3anuch, pedepar, J0KIa1, TCKIUI U T.]I.

YuTtath y4eOHHK HEOOXOIMMO BIIYMUYHBO, BHUMATEIHHO, HE MPOITyCKas TEKCTa,
CTapasich TOHATH KaXayro (pa3y, OMHOBPEMEHHO pa30mpasi mpUMeEphl, CXEMBbI, TaOIUIIbI,
PHCYHKH, IPUBEAEHHBIEC B YUCOHHKE.

OnHuM W3 BaXHEWIIUX CPEICTB, COCOOCTBYIOIIMX 3aKPEIUICHUIO 3HAHUH, SBIISETCS
KpaTKasl 3alliCh MPOYUTAHHOIO Marepuajga — COCTaBlieHUEe KoHcmekTa. KoHcrmekr — 3To
KpaTKO€ CBSI3HOE M3JIOKEHUE COJEp)KaHUs TeMbl, ydyeOHMKAa WM €ro uvacTtH, 0e3
nopoOHOCTEH W BTOPOCTENEHHBIX neTaneil. [lo cBoeil cTpykType U mocienoBaTebHOCTH
KOHCIEKT JIOJKEH COOTBETCTBOBATH IUIaHy y4ueOHUKA. [103TOMy BaKHO CHauyana cOCTaBUTh
IUIaH, a MOTOM IHCaTh KOHCIEKT B BHJAE OTBETa Ha BOIpPOCHl IutaHa. Ecim ydyeOHUK
pa3zfenéH Ha HeOoJIbIINE 03arjlaBJIeHHbIE YaCTH, TO 3ar0JOBKM MOXKHO paccMaTpuUBaTh Kak
NYHKTBl IJIJaHA, a M3 TEKCTa KaXJOM 4YacTH CJEeAyeT 3alucaThb TE€ MBICIH, KOTOpPbIE
PacKpbIBalOT CMBICIT 3ar0JIOBKA.

TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTb, C)KaTOCTh, LIEJIECOO0PA3HOCTh Ka)KJOT0 3alMChIBAEMOTI0 CIIOBA;

— COAEpXaTeNbHOCTh 3alUCU- 3alUCBhIBAEMbIE MBICIU CcleAyeT (OpMyJIHpOBaTh
KpaTKo, HO 0e3 yiep6a 11 cmbiciaa. O0bEM KOHCIIEKTa, KaK MPAaBUIIO, MEHBILIE U3y4aeMOT 0
TekcTa B 7-15 pas;

—KOHCIIEKT MOXET OBbITh KaK IMPOCTBIM, TaK M CIIOKHBIM TI0 CTPYKTYpPE — 3TO 3aBUCUT
OT COJICp)KaHWSI KHUTH | LIETH € N3ydeHUs.

MeTtonnueckue peKOMEeHIallMU 110 KOHCTIEKTUPOBAHUIO:
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— TPEXJe YeM HadaTh COCTaBJIATh KOHCIIEKT, HYXXHO O3HAKOMUTBCS C KHHUTOM,
MPOYUTATh €€ CHavaja J0 KOHIIA, IOHATh MPOYUTAHHOE;

— Ha OOJIOXKKE TETpaay 3aIMCBHIBAIOTCS HAa3BaHWUE KOHCIICKTUPYEMOUW KHHUTH U UM
aBTOpPA, COCTABJISICTCS IJIaH KOHCIIEKTUPYEMOT'O TECTA;

— 3amuCH Jydlle JejaTh IMpPU MPOYTCHHH HE OJHOTO-ABYX ab3aleB, a LEeIoro
naparpada Hi TJIaBhbl;

— KOHCHEKTUPOBAaHMUE BEAETCA HE C IIEIbI0O MUMETh OMNPENCNEHHBIN 3amucy, a Uit
0ojiee TMOJHOTO OBJAJICHUS COJEPKAHHEM HM3y9aeMOro TEKCTa, TO3TOMY B 3alHUCAX
OTMEYAETCs M BBIJCISIETCSA BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO OCOOECHHO MPHUBIIEKIIO
BHHUMAaHHE;

— TMOCJIe TOro, Kak clelaHa 3aluch cojaepkaHus maparpada, TiaBbl, cileayet
nepeuuTaTh €€, 3aTeM CHOBa o0Opamiarbcs K TEKCTYy W TPOBEPUTH ce0sl, MPaBUIBHO U
U3JI0KEHO COZEPIKaHHE.

TexHMKa KOHCTIEKTUPOBAHUSA :

— KOHCTIEKTUPYS KHHUTY OOJIBIIIOTO 00BhEMA, 3aIHCh CIIEyeT BECTH B OOIIEH TETpaIu;

— Ha KaXJIOM CTpaHMWIIE CJI€Ba OCTABIIAIOT MOJs IHUpUHOU 25-30 MM IS 3amucu
KOPOTKHUX TI0JI3ar0JIOBKOB, KPaTKUX 3aMEUaHUM, BOIIPOCOB;

— Ka)KJlasi CTaHMIIA TeTPaad HyMEPYyeTcs;

— JI7Is1 TIOBBILIEHUS YUTAEMOCTH 3alKMCH OCTAaBJSIOT WHTEPBAJIbl MEXIY CTPOKaAMH,
ab3a1aMu, HOBYIO MBICITb HAUMHAIOT C «KPACHOM» CTPOKHU;

— TpU KOHCIIEKTUPOBAHWH IIHPOKO WCIOJB3YIOT pa3IMYHbIC COKpaIleHUS U
YCIIOBHBIC 3HAKH, HO HE B YIIEpO CMBICIY 3amucaHHOTO. PekomeHayeTcs TpHMEHSTH
001eynoTpeOUTEIbHBIE ~ COKpallleHusi, Hampumep: M.0. — Moxker ObITh; TOC. —
roCy/IapCTBEHHBIN; 1.0. — JOHKHO OBITh U T.JI.

— HE CJIeJlyeT COKpalllaTh MMEHa U Ha3BaHUs, KPOME OUYE€HBb YaCTO MOBTOPSIOIIUXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHMYECKOrO IIepPEIMCHIBaHUSA TEeKcTa 0e3
MPOJIYMBIBAHUS €T0 COJIEPKaHUSI U CMBICIIOBOTO aHAJIM3A.

Hns  wHanmcanust pedepara HEOOXOAUMO BbIOpaTh TEMY, COIJIacOBaThb €€ C
mpernojaBaTeieM, Moao0parh HECKOJbKO HMCTOYHHUKOB TIO TEeMe, BBHINOJHUTH aHaJu3
UCTOYHHKOB II0 PEHICHUIO MpoOIeMbl, 0O0CHOBaTh CBOK TOUYKY 3pCHHUS Ha pelIeHHUE
npoOIeMBl.
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7. OHEHOYHBIE CPEJACTBA JJISAI KOHTPOJIAA YCIIEBAEMOCTHA

7.1. llacmopT GoHIA OLIEHOYHBIX CPEICTB

Kontpomupyemsie pa3nens! (TeMbl) AUCIUATUINHBI

Kon xonTponupyemoit
KOMIIETEHITNH
(umm ee gacTm)

HanMeHnoBaHMe OLIEHOYHOTO
cpezncTBa

IloBTOpEHME Kypca MATEMATUKN OCHOBHOW LIKOJIBI

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

KonTponsnas pabora

[IpsiMble ¥ IITIOCKOCTH B TPOCTPAHCTBE

K 4.3 OK-01
OK-03 OK-04 OK-07

KonrponbHas padborta

KoopauHaTs! 1 BEKTOPHI

IIK 4.3 OK-02
OK-03 OK-04 OK-07

KonrponbHas padborta

OCHOBBI TPUTOHOMETPUH. TpUTrOHOMETpHYECKHE
GbyHKIIH

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

KonrposbHas pabota

Komnnexcusle uncna

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

[IpakTrueckas
(maboparopHasi) pabota

[ponzBonHas GyHKINH, €€ TPUMEHEHNE

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

KonrposnpHhas paboTa

MHOFOFpaHHI/IKI/I 1 TCJ1a BpalllCHUA

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

KonrponbHast pabota

[lepBooOpasHas GyHKIINH, ee TPUMEHEHUE

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

KonTponsnas pabora

Crenenu u kopHu. CreneHHas GpyHKIus

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

KonrponbHas padota

10.

INokazarenpHas GpyHKINSA

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

KonrponbsHnas pabota

1.

Jlorapudmsl. Jlorapupmudeckas GpyHKIus

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

KonrponbHas paborta

12.

MHuokecTBa. DIEMEHTHI TEOpUH TPadoB

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

KonrposbHast paboTa

13.

DneMeHThl KOMOWHATOPHUKH, CTATHCTUKU M TCOPHUH
BEPOSITHOCTEH

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

KonrposnpHnas paboTa

14.

VYpaBHEHUS U HEPABEHCTBA

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

[IpakTueckue
(;1abopartopHsbie) 3aHATUS

7.2. Kpurepuu oueHKU 3HAHU A

Kontponr u olleHKa pe3ysbTaToB

OCBOCHHUSI JHUCIAIUINHBI

OCYHICCTBIISACTCA

npernoJiaBaTesieM B IMPOLECcce MPOBEACHHS MPAKTUYECKUX 3aHATHH, J1a0opaTOpHBIX padorT,
TECTHPOBAHMS, A TAK)KE BBITOJHEHUS 00YyJaIOUIMMHCS MHIUBUAYAIBHBIX CAMOCTOSITEIIbHBIX
3aJIaHUM.
Tecr. Crucrema cTaHIapTU3MPOBAHHBIX 33JIaHUI, MO3BOJISIONIAS. ABTOMATU3HPOBAThH
NpOLeAYpPy U3MEpPEHUsl YPOBHS 3HAHUU M yMEHUI oOyuaromierocs. TecT olleHMBAaeTCs 10O
KOJIMYECTBY MPABUIIBbHBIX OTBETOB (HE MeHee 60%).
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Kpurtepnu oueHKH 3HAHUN CTYIEHTOB B LIE€JIOM 110 JMCHUILIMHE:

«OTJIMYHO» -  BBICTABIAETCA  CTYNEHTY, II0OKa3aBUIEMY  BCECTOPOHHHUE,
CHCTEMaTU3UpOBaHHbIE, TIyOOKHE 3HAHUS Y4eOHON MpOrpamMMbl JUCLUILUIMHBI U yMEHHE
YBEPEHHO NPUMEHATh MX Ha IMPAKTUKE MPHU PELICHHMH KOHKPETHBIX 3a/ad, CBOOOJHOE U
NpaBUJIbHOE 00OCHOBAHUE MPUHSTHIX PELICHUI;

«XOPOL0» - BBICTABJISETCA CTYJEHTY, €CJIM OH TBEPJIO 3HAET MaTEpHUal, FPaMOTHO H,
[I0 CYLIECTBY, M3JaracT €ro, ymMeeT INPUMEHATbH IIOJYYEHHBIC 3HAHUSA HA IIPAKTHUKE, HO
JIOITyCKAaeT B OTBETE WU B PEUICHUU 3a/1a4 HEKOTOPBIE HETOYHOCTH;

«YI0BJIETBOPUTEJILHO» - BBICTABIISIETCS] CTYJIEHTY, MOKa3aBlieMy (pparMeHTapHbIM,
pa3pO3HEHHBIA XapaKTep 3HAHWM, HEJOCTATOYHO NpaBWIbHbIE (DOPMYIUPOBKH 0a30BbIX
IIOHATUM, HAPYLICHUS JIOTMYECKOM IIOCIIEIOBATEIBHOCTA B H3JIOKEHHH IPOrPAMMHOIO
Marepuana, HO NpPU 3TOM OH BIIAJICET OCHOBHBIMHU pa3lellaMH Y4yeOHOM IpOrpamMmBbl,
HEOOXOAMMBIMHU JUIs JajibHEHIIero 00y4eH st 1 MOKET IIPUMEHSATh [I0JyYeHHbIE 3HAHUS 110
o0pa3iy B CTaHJapTHON CUTYaLNH;

«HEYA0BJICTBOPHUTEIbHO» - BBICTABIISIETCA CTYAECHTY, KOTOPBIM HE 3HAET OoblIel
YacTH OCHOBHOT'O COJEpKaHUS Y4eOHOM MNporpamMmbl AMCLUUILIMHBI, JONYCKAaeT IpyOble
omMOKU B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHH JUCHMIUIMHBI M HE YMEET HUCIOJIb30BaTh
IIOJTyYEHHBIE 3HAHUS IIPU PEIICHUH TUIIOBBIX PAKTUYECKUX 3a/1a4.

Ob6mas/npodeccuonanbHast Paznen/Tema Tun oueHOYHBIX
KOMIIeTeHIHsI MepOonpHuATUS
OK 01. Ber6upats crioco0sI P1,Temal.1,1.2,1.31l-0/c, 1.4,1.5,1.6 TectupoBanue

pelieHus 3aaa4
npoQeCCHOHANLHOM JIEITENLHOCTH
MPUMEHUTETHHO

VYerHblil onpoc
MareMaTH4eCcKuii JUKTAHT
WnnuBunyanpHast

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

K pa3sjInIHbIM KOHTCKCTaM CaMOCTOATCIIbHAsA pa60Ta

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

P 5, Tempr 5.1,5.2

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

P7,Temer 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, Temsr 8.1, 8.2, 8.3,8.4, 8.5, 8.6

P9, Tempr 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 II-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 TI-0/c,
14.6

[IpencraBnenue
pe3yJIbTaToOB
MIPAaKTHYECKUX padoT
3amura TBOPUECKHX padoT
3ammuTa HHANBUIYaTbHBIX
IIPOEKTOB

KontponbHhas pabora
Brinonxenue
9K3aMEHAIMOHHBIX
3aJaHuN

OK 02. Ucnone30Bath
COBpEMEHHBIE CPEZICTBA [TONCKA,
AHAIIN3a ¥ UHTEPIIPETAHN
nHpOpMaNnu, u
UH(OpMaLIMOHHBIE TEXHOJIOTHU
JUISL BBITIOJTHEHHMS 33714

P1,Temal.l, 1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temnr 3.1, 3.2, 3.3 T1-o/c, 3.4

P 4, Temnr1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 Tl-o/c,

TectupoBanue

VYcTHbIHM onpoc
MaremaTnueckuii TUKTaHT
NuauBunyanbHas
caMmocrosTeNbHas padora
IpencraBnenue
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poheCCHOHATBHOMN e TETHHOCTH

4.8,4.9,4.10,4.11

P 5, Temnr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 II-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 IT-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, Tembr 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 IT-o/c, 11.4, 11.5,
11.6 TI-o/c, 11.7

P 12, Temnr 12.1,12.2,12.3,12.4

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

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

Ppe3yJIbTaTOB
MIPaKTHYECKUX PadoOT
3ammura TBOPUECKUX padoT
3amura HHANBUIYATBHBIX
MIPOEKTOB

Konrponbsnas padorta
Brinonxenue
9K3aMEHAI[HOHHBIX
3aJaHui

OK 03. IInarupoBats 1
peaIn30BBIBaTh COOCTBEHHOE
npoecCHOHAbHOE H JINYHOCTHOE
pa3BUTHE, MPEATIPUHAMATETBCKYIO
JesATEeNbHOCTD B
npodeccnoHaBEHOH cdepe,
HCIIONB30BATh 3HAHUS IO
(hMHAHCOBOM TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHTYaIUsIX

P1,Temal.l, 1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsr 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

PS5, Temrsr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 IT-0/c,
6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temmr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
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

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2,10.3, 10.4

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

P 12, 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 TI-o/c,
14.6

TecrupoBanue

VYerHblii onpoc
MaremaTuueckuii TMKTaHT
WnnuBunyansHas
camocTosTeNnsHas pabora
[IpencraBnenue
Ppe3yJIbTaTOB
MIPaKTHYECKUX PadoOT
3ammura TBOPUECKUX padoT
3amura HHANBUIIYaTbHBIX
MIPOEKTOB

KonrponbHhas padorta
Brimonxenue
9K3aMEHAIIMOHHBIX
3a1aHui

OK 04. DddexTuBHO
B3aHMO/ICHCTBOBATh U PaboTaTh B
KOJUICKTHBE U KOMaH[Ie

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temn1 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temn 3.1, 3.2, 3.3 IT-0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
48,49,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn 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

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-
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

VYcTHBI onpoc
MateMaTHueCKUi JUKTaHT
WNuauBunyanbHas
camocrosTenbHas padorta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3ammuTa HHANBUIYaTbHBIX
MPOEKTOB

Konrponbshas pabora
BeinosnHenue
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P 8, Temnr 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 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 [1-o/c,
13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5 TI-0/c,
14.6

SK3aMeHaIlMOHHBIX
3aJaHuN

OK 05. OcymmecTBIATh YCTHYIO 1
MUCbMEHHYI0 KOMMYHHKAIIUIO Ha
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ ydeTom
0CcOOEHHOCTEH COLMAIBHOTO U
KYJIBTyPHOTO KOHTEKCTa

P1,Temal.1,12, .30/, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 [T-o/c, 2.6
P 3, Temni 3.1, 3.2, 3.3 T-o/c, 3.4

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

P 5, Temsr 5.1,5.2
P1,Temal.l1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5 [1-0/c, 2.6
P 3, Temn1 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c,
4.8,49,4.10,4.11

P 5, Temsr 5.1, 5.2

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

P7,Temwr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-
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

P 8, Temsnr 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 TT-o/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,12.3, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c,
14.6P 9, Tems1 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 IT-0/c, 11.4, 11.5,
11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2,12.3

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

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

TecrupoBanue

VYerHbli onpoc
MaTtemaTH4eCcKUM JUKTAHT
NuauBunyanpHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3amuTa HHANBUAYATHHBIX
MIPOEKTOB

KonTponsHas pabota
Brimonnenne
9K3aMCHAI[HOHHBIX
3a/IaHAI

OK 06. IIposBAATH rpaskaaHCKO-
MaTPUOTUYECKYIO TTO3HIINIO,
JEMOHCTPUPOBATh OCO3HAaHHOE
IIOBEZICHUE Ha OCHOBE
TPaANIIOHHBIX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

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

TectupoBanue

VYcrHBI onpoc
MaremMaTH4eCKHi JUKTAHT
NnauBuyanbHas
caMmocTosTeNnbHas paboTa
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00IIIEYEITOBEYECKHX IIEHHOCTEMH, B
TOM YHCIIE C YUYETOM
rapMOHHU3AIMH MEKXHAITHOHATBHBIX
U MEXPETUTHO3HBIX OTHOIIECHHUH,
MPUMEHSTh CTAHAAPTHI
AHTUKOPPYITIIHOHHOTO MOBEICHUS

0/¢,7.8,7.9,7.10 Il-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

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

IIpencraBnenue
pe3yIbTaTOB
MIPaKTUYECKUX paboT
3ammura TBOPUECKUX padoT
3ammuTa HHANBUIYATbHBIX
IIPOEKTOB

KonrponbHhas padora
Beimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN

OK 07. CopneticTBOBaTh
COXPaHCHHIO OKPY)KAIOIICH CPeIbI,
pecypcocOepeKeHUI0, IPUMEHSTh
3HaHHUS 00 N3MEHCHHWH KJIMMara,
MIPUHIIMITBI OEPEKIUBOTO
MPOU3BOACTBA, P HEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX
CUTYaIUsIX

P1,Temal.1,12, .30/, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 [T-o/c, 2.6
P 3, Temni 3.1, 3.2, 3.3 TT-o/c, 3.4

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

P 5, Temsr 5.1,5.2

P 6, Temrr 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, Temm 7.1,7.2,7.3,7.4,7.5,7.6,7.71I-
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

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

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

P 10, Temsr 10.1, 10.2,10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 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 TT-o/c,
13.6

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

TecrupoBanue

VYerHbli onpoc
MaTremaTH4eCcKUM JUKTAHT
NuauBunyanpHas
camocTosTeNnbHas paboTa
IIpencrasnenue
pe3yJIbTaToB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX padoT
3amuTa HHANBUAYATHHBIX
MIPOEKTOB

KonTponsHas pabota
Brimonnenne
9K3aMCHAI[HOHHBIX
3a/IaHAI

IIK 4.3 Co3naBath
WH(QOPMAIIMOHHYIO CpELy
JIOIIKOJIbHON 00pa3oBaTeIbHON
TPYIIIBI C LIEJIBIO PAa3BUTHS Y JeTel
0CHOB MH(OpMaMOHHON
KYJIBTYPBHI.

P 1, Tema 1.3 I-o/c

P 2, Tema 2.5 I1-o/c

P 3, Tema 3.3 IT-o/c

P 4, Tema 4.7 I1-o/c

P 6, Tema 6.10 IT-o/c

P 7, Tema 7.7 IT-o/c, 7.10 I1-o/c
P 8, Tema 8.5 I1-o/c

P 11, Tema 11.6 IT-o/c

P 12, Tema 12.2 IT-o/c

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

VYerHblii onpoc
Maremarndeckuii TMKTaHT
NuauBunyanbHas
camocTosTeNbHas pabora
IpencraBnenue
pe3yJIbTaTOB
MPAaKTUYECKUX paboT
3ammura HHANBUIYaTbHBIX
IIPOEKTOB

KonTponpHas pabota

7.3. OneHOYHbIE CPEACTB IJIS IPOBEACHUA TeKYLIeH aTTecTauumn

Texymuit KOHTPOJIb IPOBOIUTCS B popMme:

-(ppoHTaNBHBIN OMPOC
-KOHTpOJIbHas paboTa

-IIACbMEHHBIN KOHTPOJIb
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-TECTUPOBAHUE MO TEOPETUIECKOMY MaTEPHAITY
-npakTHyYeckas (J1abopatopHas) paboTa

dopma [IpaxTuyeckuit JInuHble KauecTBa TIpumeper
aTTecTalnuu 3uanus Ymenna OTIBIT (BJaZiCHUE) | CTyIeHTa OCHOHHBIX
CpEeACTB
YcrHbBIH KoHTpouns 3Hanuit OrneHka yMeHUS Orenka HaBeIlkoB | OrieHKa KonTponsHbie
(MMCHEMEHHBIHN) | TTO ONpPEAETICHHBIM | pa3InyaTh paboTEI ¢ CIIOCOOHOCTH BOTIPOCHI TT0
oTpoc 1o | mpobremam KOHKPETHBIC JTUTEpaTypHBIMH OTIEPaTHBHO U TeMam
TeMaM TTOHATHS HCTOYHHKaMHU Ka4eCTBEHHO MIpAIAraroTcs
OTBEYaTh Ha
TIOCTABJICHHBIE
BOITPOCHI
Ipaktiueckue | KoHTpousp 3HaHUA OreHka yMeHUs Ornenka HaBBIKOB | OreHka Temsl pabor
(;1abopaTOpHBI | TEOPETUUCCKHUX paboTarth ¢ paboTHI ¢ CIIOCOOHOCTH MIPUJIAraroTCs
€) paboTBI OCHOB COBPEMEHHOM BBIYMCIIUTEIBHOM | ONEPaTHBHO U
uH(pOpPMATUKHU U KOMIIbIOTEPHOM TEXHUKOH, KaueCTBEHHO
MH(OPMALIMOHHBIX | TEXHUKOH, HPUKIaJHBIMU pemiath
TEXHOJIOTHUH, UCIIOJIb30BATh pOrpaMMHBIMHU TIOCTaBJICHHbIE HA
BO3MOXKHOCTEH U BO3MOXHOCTH CpenCTBaMuU MPaKTHYECKUX
MPUHIIUIIOB BBIYUCIUTENBLHON paboTax 3ana4u u
UCIIONIb30BAHMS TEXHUKH U apryMeHTHpPOBATh
COBPEMEHHOU IIPOTPaMMHOTO Ppe3yabTaThI
KOMIIBIOTEPHOM obecrieueHust npu
TEXHUKH. peleHnu
MIPAKTHYECKUX
3ajad.
TectupoBanue | Kontpons 3HaHMA OrneHka yMeHus Onenka HaBeIKOB | OrneHka Bompocst
TI0 OTIPEACNEHHBIM | pa3iuyarb JIOTHYECKOTO CIIOCOOHOCTH TIPUJIAraloTCs
npoOiemam KOHKPETHBIE aHanm3a u OTIEPaTHUBHO U
TIOHSTHS CHHTE3a IpU Ka4eCTBEHHO
COTOCTaBJICHHH OTBeuaTh Ha
KOHKDPETHBIX TIOCTaBJICHHBIE
TOHSTHH BOITPOCHI

IIprMepHBIe TeCTOBbIC 3AJAHUS: (Ha 6b100p 001020 OMEEmA U3 Yembipex)
1. Jansr touku A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3 HHMX JexaT Ha

KOOpJMHATHOU npsimon Oy?

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

2. Kakue u3 Bexropos a(1,0,-1), ¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBisitOTCSI € AUHUUHBIMU ?

a)a
0)c
B) B

r)p

3. Haubl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoil Kakoro oTpe3ka sBJISIETCS TOYKa

M(0,3,4)?
a) AB
0) BC
B) CB
r) AC




4. YrioMm Kakoi yeTBepTH sABisieTcs yroa o=400°?

a) 1

0) 2

B) 3

r)4

5. UeMy paBHa MPOM3BOIHAS (QYHKIHH y=COS X ?
a) y'=— sin’x

6) y'= - 2 sin’x

B) y'= -2¢0s X sinx

r) y'=2cos X

6. 1o xako# u3 GOpMyIT BEIYHCISAETCS IIPOU3BOIHAS IPOU3BEICHUS ?
a) (utv)=u'+v’
0) (uv) =u’'v+uv’

B) (

l.ljJ . nv—uv
v ..

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

IIpuMepHbIe BONPOCHI IS YCTHOTO ONpoca (KOHTPOJIbHBIX padoT):

01N N LN~

9.

10
11
12
13
14
15
16
17
18

. Ilponomxkure onpenenenue: «llocnenoBareabHOCTb — 3TO. .. ».

. [TpuBeiuTe mpumep aprudMETHIECKON MPOTPECCUH.

. [IpuBenTe mpuMep reoOMeTpUYECKON MPOTPECCUM.

. [IpuBeaure npumep GeCKOHEUHO yOBbIBatOUIEH T€OMETPHUUECKON IPOTrPECCHH.
. [Iponomxute onpenenenue: «lIponsBoanas — 31o...».

. Packpoiite reoMmeTpu4ecKuil CMbICI IIPOU3BOAHOM.

. [Iponomxure onpenenenue: «KacarenpHas — 3T10...».

. Packpoiite pusnueckuii cMbICT MPOU3BOIHOM.

[Tepeuncnure mpaBuiIa BEIYUCICHUS TPOU3BOTHBIX.

. UeMy paBHa ITPOU3BOAHAS CTECTIEHHOUN (PYHKITUH?

. UeMy paBHa MpoU3BOAHAS POU3BEICHUS?

. UeMy paBHa pOU3BO/IHAS YACTHOTO?

. Uemy paBHa NMPOU3BO/IHAS CIIOKHON (HyHKIIMH?

. Chopmynupyiite npu3HaK Bo3pacTaHusi (yHKIIUU.

. ChopmynupyiiTe nmpu3HaK yObIBaHUS (PYHKITUH.

. ChopmynupyiiTe npu3HaK TOUKH MAKCUMyMa (PYHKITUH.

. ChopmynupyiiTe mpu3HaAK TOUKH MUHUMYMa (DYHKIIHH.

. CocTaBpTe aNrOpuTM pelieHus 3a7ad Ha HaXOXKIACHHS HAaWOOJIBIIETO WU HAaUMEHBIIIETO

3HaYeHUsI PyHKIUHU Ha OTpe3ke?

19

1p
20

. CocTaBbTe aJrOpuUTM HUCCIEAOBAaHUS M MOCTpOeHHs Tpaduka (QYHKIUH C HOMOIIBIO
OM3BOJHOM.
. Kak HailTu BepTUKanbHyI0 aCUMNOTOTY rpaduka GpyHKuuu?
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7.4. OueHOYHBIE CPEeICTB /sl IPOBEACHHUS POMEKYTOUYHON aTTecTaluu

[IpoMexxyTouHast arrecTanus

o JInunele [Tpumepsr
dopma [MpakTryeckuit
B — 3HaHUs Ymenus ONBIT (BNAETH) KaJyecTBa OLICHOYHBIX
CTyJeHTa CpelncTB
DK3aMeH KonTpons OrneHka yMeHUS O11eHKa HaBLIKOB Orenka Bompocsr:
3HaHHUA 0a30BBIX | MOHHUMATh JIOTHYIECKOTO CIIOCOOHOCTH MIPHJIAraloTCs
TIOJIOXKEHUH B CHEHUATHHYIO COIOCTABIICHUS U TPaMOTHO U
obsacti TEPMHUHOJIOTHIO XapaKTEePUCTUKU YETKO M3JIararh
MHPOPMATHKH 00BEKTOB MaTepHan
OreHka yMeHUs Or11eHKa HaBBIKOB Orenka 3anauu
pelarh TUIIOBbIE JIOTHYECKOTO CIOCOOHOCTH NPUIIAraroTCst
3aga4r B o0nacTu MBIIDICHUS TPH IPaMOTHO U
npodecCHOHANBHO | PEIICHUH 3a/1a4 B YETKO U3/1araTb
I IesITeNIbHOCTH obnactn XOJI PeIICHHS
npodeccHoHaNbHON | 3agad B 0OnacTu
JIeSITeNbHOCTH npodeccuoHab
HOM
JeATEIIbHOCTH U
apryMeHTHpOBa
Thb PE3YJIbTATHI

7.4.1. IlIpuMepHbIe BONPOCHI ISl IPOBEIeHUS MPOMEKYTOYHOM ATTeCTAlNH
(3x3ameHn, 3a4eT, 1M depeHUMPOBAHHBIN 324€T)
1 cemecmp

. [lepeuncnure ocHOBHBIE (PUTYpPBI B IPOCTPAHCTBE.

. [lepeuncnure crnocoObl 3a1aHUs MIIOCKOCTH.

. ChopmynupyiiTe onpeaeneHue IByrpaHHOro yria.

. Ilepeuncnure B3aMMHOE PACIOIOKEHHUE IBYX IIPSIMBIX B IPOCTPAHCTBE.

. Kakue npsiMble Ha3bIBAIOTCS CKPEIIUBAIOLIUMUCS B IPOCTPAHCTBE.

. Ilepeuncnure B3aMHOE PaCIIOIIOKEHHUE MPSMOU U IJIOCKOCTU B MIPOCTPAHCTBE.
. PackpoiiTe MOHATHUE «yroJl MEXAY NPSMOU U INIOCKOCTBIO».

. Ilepeuncnure B3aMMHOE PaCIOIOKEHHUE IBYX INIOCKOCTEN B IPOCTPAHCTBE.
. Packpolite NoHATHE «I1apaJUIEIbHOCTD INIOCKOCTEN.

. Kak Haiitu pacctossHAE MeXAy IPSIMbIMH?

. ITponomxure onpenenenue: «HaxkioHHas — 310 ...»

. I3 4ero cocTouT npsiMOyrosibHas CUCTEMa KOOPJIAMHAT B IPOCTPAHCTBE?

. Packpoiite oHATHE «BEKTOP».

. Kak HaliTu KoopiMHaThl BEKTOpa?

. Kakue BeKTOpbI Ha3bIBatOTCS KOJUIMHEAPHBIMU ?

. UeMmy paBeH yroa Mexay BEKTOpamu?

. IlpuBeuTe npuMep KOOPANHATHI TOUKU A, KOTOPast JIEKUT HA OCH Z.

. UeMy paBeH yrois B OJJUH paguaH?

. Ilponomxkure onpenenenue: «KocuHyc ocTporo yria — 3T0...»

. [lepeuncnure TpuroHoMeTpuyeckrue QyHKIHUN, YKAKUTE UX MEPUOIbL.

. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUIECKOE TOXKAECTBO.

. Ilepeuncaure ciocoObl pelIeHns: TPUrOHOMETPUYECKUX YPaBHEHUI.

. Packpolite anroput™ pereHus OAHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUH.
. UeMy paBHO npou3BeaeHuE ctgx*tgx.

0NN DWW

(NS T NS T NS T NS T NS e e T e T e T e e T S o)
AP OLON—L,OOOINWNPAWND—=O
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25. B Kakux 4eTBEpTIX TPUTOHOMETPUUECKOr0 Kpyra QYHKIHS y=sinX MpUHUMAET
MOJIOKUTEIHHBIC 3HAUCHUS ?

2 cemecmp

. [Iponoikure onpenenenue: «llocinenoBaTeapbHOCTD — 3TO. .. )».
. [IpuBeguTe mpuMep reOMETPUIECKON IPOrPECCHH.

. [Iponoikure onpenenenue: «lIponsBoaHas — 310...».

. Packpotite puznueckuii CMbICI IPOU3BOTHOM.

. [lepeuncnute nmpaBuiia BEIYUCICHUS MPOU3BOIHBIX.

. Uemy paBHa MPOU3BOIHAS TPOU3BEICHUS ?

. Uemy paBHa NMPOU3BO/IHAS CIIOKHON (YHKIIMH?

R0 N N RN

. CocTaBpTe QJITOPUTM PEIICHUs 3a/1a4 Ha HAXOKICHHUSI HAUOOJIBIIEr0 U HAUMEHBIIIETO
3Ha4YeHUs! PyHKIUU Ha OTpe3ke?

9. ITIponomxure onpeneneHue: «MHOTOrpaHHUK — 3TO. .. ».

10. IIponoixure onpeaenenue: «llupamuna — 3to...».

11. Kakast npu3ma Ha3bIBa€TCs MPABUILHON?

12. Yro Takoe anodeMa nmpaBUIBHOW MUpaMUIb?

13. Chopmynupyiite TeOpeMy O BBIYUCICHUN OOKOBOW MOBEPXHOCTHU NPAaBUIbHON
NUPaMHUJBI.

14. IIponomxure onpenenenue: «KoHyc — 310...».

15. TIlponomxkure onpenenenue: «lllap —3to...».

16. PackpoiiTe reoMeTpu4eCKnUi CMBICI ONPEAEIEHHOTO HHTETpaa.

17. Ilponomxure onpenenenue: «KpuBonuHenHas Tpanenus — 310. ...

18. Ilepeuncnure npaBuiia BHIYUCIEHUS HHTErPAJIOB.

19. Chopmynupyiite onpeaereHne CTeNeHHON QyHKINY.

20. Ilepeuncnure cBOMCTBA KOPHS HaTypalbHOU creneHu. [IpuBeauTe npuMepsl.
21. Yemy paBeH KOpEHb HEUETHOM CTENEHU U3 oTpuLareiabHoro yucna? [Ipusenure
IpUMep.

22. Ilepeuncnure CBOMCTBA MOKa3aTEILHON ()YHKIIHH.

23. ChopmynupyiiTe MpaBUIO PeLIEHUs] MIPOCTEHIINX T0KA3aTEIbHbIX HEPABEHCTB.
24. Chopmynupyiite onpeaeneHue JorapupmMuiaeckoil GyHKIHH.

25. Yemy paBeH Jorapu@m yacTHOro?

26. Ilepeuncnure ciocoObl pelIeHHs JOrapuPMUUIECKUX YpaBHEHHI.

27. ChopmynupyiiTe onpeaeneHne MHOKECTBA.

28. HazoBuTe OTIUYUTEIBHBIC YEPTHI MOJHOTO U HETIOJTHOTO TpadoB.

29. Chopmynupyiite MpaBUIO HAX0XKIECHUS CIIOKEHUS BEPOSTHOCTEH.

30. Kak HaliTu MeiaHy YMCIIOBOTO psijia?

7.4.2. IlpuMepHbIe IK3aMeHAIMOHHbIE 32/1a4H HA
IKk3aMeH/nudPepeHIMPOBAHHDBII 3a4eT

1. Haitnute npousBoaHble (PYHKITHIA:
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r9 =SS
COS X

f(x) = 248
fo)=x"+ Jx
f(x)=(5x—6)(8-x)
f(x)=~x (9% —x)
f(x) =x9 + V2x
f(x) = 6cosx — sinx

x? —4x
J) =55

fx) =5x — 9 sinx
f) =8+ e

f(x)=(5x + 18x°)
) =x"+x
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8. AOINOJIHUTEJIbBHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Hpnaoxkenne 1. KpaTrknii KOHCNEKT JIEKIHMOHHBIX 3aHATHM

Jlexmust Nel.

Tema. "MHuoxectBa. Onepanuu HaJ MHOKECTBAMH. "

MHOXECTBOM HAa3bIBAETCS COBOKYITHOCTh HEKOTOPHIX OOBEKTOB, OOBEAMHEHHBIX B
OJIHO IIeJIOE IO KakoMy — Ju00 mpuzHaky. OOBEKTBbI, U3 KOTOPBIX COCTOUT MHOXKECTBO,
HA3bIBAIOTCA €ro deMeHTaMu. O003HaYal0TCsl 3aryIaBHBIMU OyKBaMU JIATUHCKOTO angaBuTa
A B, ..., X,Y, ..., aux anemMeHTsl 0003HaYal0TCs MajabiMi OyKBaMu a, b, ..., X, y.

JIBa MHOkecTBa A UB Ha3bIBalOTCsSI paBHBIMU, €CJIM OHM COCTOSIT U3 OJAHHUX U TEX XK€
anemMeHToB (A =B).

Huarpammbl Benna (mo anamorum c kpyramu Oisiepa) — 3TO CXEMaTHYECKOE
n300pakeHue AeHCTBUI ¢ MHOKecTBaMU. OTISITH JKe MPeIyNpesk1ato, 4To 5 PaCCMOTPIO HE
BCE OIlEpaluu:

1) [Tepeceuenre MHOXKECTB XapaKTepU3yeTcs JIOTUYECKOU cBsizko U u
0003HaYaeTcst 3HAYKOM

Ilepeceuennem  MHOxecTB 4 m & maspiBaercs  mmoxkectBo A 5| kamwlii
SJIEMEHT KOTOPOrO IIPUHAICKUT U MHOKECTBY <1, m MHOkecTBY & . I'pybo TroBOpSA,
nepeceyeHne — 3To 0011ast YacTh MHOXKECTB:

Taxk, HapuMep, 11 MHOXKECTB A={i, j k), B={k m}

Am B={k}

Ecnn y MHOXKECTB HET OIMHAKOBBIX JIEMEHTOB, TO MX IepeceyeHue IycTo. Takon
IIPUMEDP HAM TOJIBKO YTO BCTPETHIICS IIPU PACCMOTPEHHUH YHCIOBBIX MHOKECTB:

QrI=&

MHo)ecTBa palMOHAIBHBIX M HPPALMOHAIBHBIX YHMCEI MOXXHO CXEMATHYECKH
M300pa3uTh IBYMS HENEPECEKAIOIIMMUCS KPyraMu.

Onepanus nepecedyeHuss npuMeHnMa u Juist 6OJbIIEro KOJIMYecTBa MHOXKECTB, B
4acTHOCTU B Bukuneanu ectb XOpoIIMi NpUMep MEpecedeHHs MHOXKECTB OYKB TpPEX
angaBUTOB.

2) O0benMHEHNE MHOKECTB ~ XapakTepu3yercst  Jiormyeckod  csaskoil UJIN u
o0o3HavaeTcst 3HaYKOM “-*
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O6bemuaenueM  MHoxecTB <1 u £ HaszpiBaeTcst  MHOXecTBO <1 5| kaknpIif
5JIEMEHT KOTOPOTO IPHUHAIJIEKUT MHOKECTBY 1 WM MHOXKeCTBY & :

3amnumeM o0beIMHEHUE MHOKECTB 4={1,3,5} 5={-10,1}

AuB={-1071235}

— rpy00 TOBOpPS, TYT HYXHO MEPEYUCIUTh BCE DIEMEHTHI
mHOkecTB A u 5| npuuéM OIMHAKOBBIE SIEMEHTHI (6 OGHHOM clyyde eouHuyd Ha
nepeceyeHuu MHOJcecma) ClIeyeT yKa3aTh OJUH pas.

Ho MHOXecTBa, pa3yMeeTcsi, MOTYT U HE MepeceKaThesl, KaK 3TO UMEET MECTO OBITh
C paroOHAIBHBIMH U UPPAITIOHAIBHBIMHY YUCIIAMU:

QuI=R

B sToM ciaydae MOXHO W300pa3uTh JBa HEMEPECEKAIOIINUXCS 3aIITPUXOBAHHBIX

Kpyra.
Onepaum{ O6T>€,Z[I/IH6HI/I}I IIpUMCHUMA U JJIA 6OJILIHGPO KOJIMYECTBA MHOXCECTB,

HaIpUMep, eCiu 4={12},8={0, 7} c={-10,-3]

Aupuc={-10-301 2’?}, mpy  3TOM 4YHCIIa BOBCE HE 00s3aTEIBHO
pacriojaraTh B MOPSAKE BO3PACTAHUS (9MO 5 COENAN UCKIIOYUMETbHO U3 ICIEeMULeCcKUX
coobpadicenuti). He MyapcTBys JTyKaBo, pe3yJIbTaT MOKHO 3aITUCaTh U TakK:

AuBuC={1207-10,-3}

3) PasnocTsio MHOXKecTB 4 1 & HaspBaroT MHOXecTBO ‘' F | kaxpli dIeMeHT
KOTOPOTr0 NPHMHAIJIEKUT MHOKECTBY <1 M He IIPUHAIUIEKHUT MHOKECTBY & :

, TO:

Pasuocts ' & unrarores crenyromum 06pasom: «a 6e3 69». U paccyxaaTh MOXKHO

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

TOYHO TaK >KE€: PacCCMOTPUM MHOXKECTBa . UroOBI 3ammcarh

Pa3HOCTb Al B, HY>KHO M3 MHOXXCCTBa A «BI)I6pOCI/ITI>)) BCC JJICMCHTEI, KOTOPBIC €CTh BO
MHOXecCTBe & :
AvE={b, c}

IIpumep ¢ 4UCITOBBIMU MHOXKECTBAMM:
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Z\N= {’ —3-2- D} — 3J€Ch M3 MHOXCCTBA ILCJIBIX YHCC]I HCKIIOYCHBI BCC

HaTypaJbHbIC, JJa XU CaMa 3aIluChb Z\N TaK U YUTACTCA. «MHOKCCTBO ILCJIbIX YHUCCII 0e3
MHOXCCTBA HATYPAJIbHBIX ).

3epKaJ'IBHOI Pa3sHOCTBIO MHOXKCCTB & nu A Ha3bIBAIOT MHOXXCCTBO Bl"'ﬂ, Ka K JIbIM
QJIECMCHT KOTOPOI'O IMMPpUHAIJICIKUT MHOXKCCTBY B " HC IIPUHAAJICKUT MHOXKCECTBY A .

B\ A

J171s1 TeX K€ MHOKECTB A={a,bc,d} B={1ad 5}

Bid= {1’ 5} — U3 MHOXXECTBA B «BBI6pOIJ_IeHO» TO, YTO €CTh BO MHOXCCTBC A .

A BOT 9T1a Pa3HOCThb OKa3bIBACTCA ITyCTa: N\Z= Eﬁ. 1 B camom gene — ecnu u3
MHOXXCCTBA HATYPAJIBbHBIX YHUCCI UCKIIIOYHUTH LCJIBIC YuCila, TO, CO6CTBCHHO, HHUYCTO U HC

OCTaHETCH :)

Kpome Toro, nHorga paccMaTpuBarOT CUMMEMPUYECKyo Pa3HOCTb Aas , KoTopas

00beIMHSICT 00a «IOJIYMECSIIA:
AAB=(A\B)O(BVA)
MHOKECTB.

4) JlekapTOBBIM (TpsIMBIM) npousseaeHneM MHoxkecTs A u & naspiBaercs
(2, )
b

WHBIMUA CJOBaMH, JTO «BCE, KpOME IepeceyeHus

MHOkeCTBO A% 5 Bcex ynopsa04eHHbIX Tap B KOTOpHIX dnement ¢ €4, 3

snement Y€ 8

3anuiieM JIeKapToOBO MPOU3BEACHHE MHOKECTB A={d.5 s} 5={-14d]
Ax 8= {{d’ —D@,d) 5.1, 5.4), (- D (f"‘f:'} — TIEpPEeUrCIICHHE TMap yI0O0HO

OCYILECTBIIATh MO CIEAYIOMIEMY aIlOPUTMY: «CHauaja K 1-My 5IeMeHTy MHoxkecTBa -
H0C/IEOBATEILHO HPHUCOEIUHSAEM KaXIbI 2JIEMEHT MHOXECTBAa £, 3areM Ko 2-My
3JIEMEHTY MHOKecTBa A mpucoeauHseM Kaxk[Iblii 2IeMEHT MHOKecTBa & | 3atem k 3-my
JIEMEHTY MHOKECTBA <4 MpHCOeqMHAEM KaxKIbli 2IEMEHT MHOKECTBA & »:

A« B=1(d.E1), (d.d), 5. D, G, ). (.- 1. (f.d) }

3epKaNIbHO: JEKapTOBLIM npousseneHueM MHOkecTB £ u < HaspiBaeTcs
(b, a)

,

MHOkecTBO & %A peex YIIOPSIIOYCHHBIX T1ap B KOTOPBIX bebacd . B Hamewm
npuMepe:
s = — — —
g4 {{ Ld) (=15, 1 /)., 2), @, 3), (d’f}} — 3JeCh CXEMa 3aIllUCU aHaJOTWUYHA:
CHaYaJla K «MHUHYC CAMHHIC» IIOCIICAOBATCIbHO IPUCOCANHACM BCC OJICMCHTHI
MHOXECTBaA A , 3aTEM K «I9» — TC KE CaMBbIC JJICMCHTDI:
§ ; - ; 2 R ¥ & ;

Bx A={(=L d),(=L5), (=L, N).(d.d).(d.5),(d, /) §

Ho st0 ymcro mmsa ymoOcTtBa — M B TOM, M B JPYrOM Ciy4dae Mapbl MOXHO
NEPCUYUCIINTH B KAKOM YI'OJJHO MOPAAKE — 3/ICCh BA’KHO 3aIllMCATh BCC BO3MOIKHBIC IMAPbI.
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A Temepb TBO3b NPOrpaMMBI: jiekapToBo npomssenenne R*R — 510 ecth He uto
WHOe, KAk  MHOKeCTBO  Touek *) Hameit  posiHOl AeKapTOBOH  CHCTEMBI

KOoOpaAuHAT XOY .

3azaHue U1 CaMOCTOSATENBHOTO 3aKPEIUIEHHS MaTepraa:
BBITIOTHHTE OMEpAIIH Am B, Ao B, AVE, BVA, AxE, Bx4d

l)ﬂszjkgzij}
A={2n-1|neN} B={-101,23
A={22-1|n e N}

, €CJIH:

2)

MHokecTBO yA00HO pacnycaTh NEPEUUCICHUEM ETO AIEMEHTOB.
n IIYHKTUK C IIPOMECKYTKaMU )IefICTBHTGHBHBIX YHCCII:
3)A:pmﬁL3:PL+m}

Hanomunaro, 4to KBajgpaTHasi CKOOKa 03HAYAET 8KIH0UEHUe YUCIIa B IPOMEXKYTOK, a
KpYIJas — ero HesKIoueHUe, TO eCTh «MHHYC €IMHMIA» IPUHAUIEKHUT MHOKECTBY & | a
«TpOiiKa» He IPUHAMIEKHUT  MHOkecTBy 1.  Ilocrapaiitech  pa3o0parbcs,  4TO
NpeJICTaBIseT COOOM AEKapTOBO MPOMU3BEICHUE JaHHBIX MHOXECTB. EcCiM BO3HUKHYT
3aTpyAHEHUS, BHITIOJIHUTE YEPTEXK ;)

KpaTkoe penienue 3aaun B KOHLE YpOKa.
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PELLIEH3UA
Ha padOUYIO [POrpaMmy 1o JUCHHILIHHE
V]1.02 MATEMATHUKA

Pabouass mporpamma no jgucumriinae Y /.02 MATEMATUKA ans CTyieHTOB
Ol bOY BO «Kyol'¥Y» oraenenus CIO ¢unuan B r. CnaBsHcke-Ha-KyOaHu cocrasiieHa
B COOTBETCTBUH ¢ TpeOoBaHuAMH DenepaiibHoro ['ocynapcrBeHHOro 00pa3oBaTeIbHOIO
cTaHjapra. llporpamMma paccuMTaHa Ha MAKCHUMAIBHYIO YUYEOHYIHO HArpy3ky B
COOTBETCTBUM ¢ TpeOOBaAHUAMHU Yy4eOHOro I1UiaHa no cneuualbHOoCTH 44.02.01
«/lomkonbHOE 0Opa3zoBaHUE.

Pabouas mporpamMma npearoiaraeT pacrnpeIe/icHue TeM U H3YUYEeHHE MaTepualia
Mo paszaenaM. Bce paszaensl paboyeid nporpaMmbl HallpaBjieHbl Ha (OpMHpPOBAHHUE
3HAHUW, YMCHHMH, B [OJIHOM Mepe OTBEUAT TpeOOBAHUAM K pe3yJibTaTaM OCBOCHHS
yUeOHOU TUCHUTLIHHBI B cooTBeTCTBUU ¢ DI OC CIIO.

Kaxapiii  paszgen nporpaMmbl  pacKpbiBaeT pacCMaTpPUBAEMbi€ BOMPOCHI B
JIOTHYECKOH  IOCJIeI0OBATE/IBHOCTH, OMPEACIsIeMO  3aKOHOMEPHOCTIAMHU  O0YUeHUS
CTYIEHTOB.

JL1st 3aKkpenieHus TEOPETHYECKUX 3HAHUH, (DOPMHUPOBAHUS YMCHUI W HABBLIKOB
CTYJICHTOB [pe/JlyCMATPUBAIOTCS I[MPAKTHYECKUEC 3aHATHUI. KOJIUYECTBO IPAKTHUYECKHX
3AHATHH COOTBETCTBYET TpeOOBAHUAM YUEDHOTO IJ1aHa.

KOHTpOIL W OuLEHKAa pe3yJbTaTOB  OCBOSHUSI  YUYEOHOM  JAMCIHUIUIMHBI
OCYILIECTBJAIOTCS B POPME 3aueTa — NPOMEKYTOUHAsE aTTecTallys, YK3aMeHa — UTOroBas
arrecranua. PaspaOoraHHble (QOpMbI M METOIAbI TMO3BOJISAIOT B IOJHOH Mepe
OCYUIECTBJIATL KOHTPOJIb MU OLEHKY pe3yJbTaToB OO0Y4YeHHs (OCBOCHHBIX YMEHHI,
VCBOCHHbBIX 3HAHUH ).

OBjlalcHHE 3HAHUAMH, NPEJAYCMOTPECHHBIMH COJCPKAHUCM JaHHON yueOHOI
JUCUMIUIMHBI, HEOTbEeMJIEMAsl 4YacTb JIMYHOCTHOH W MPO(PECCHOHAILHON ITOJATOTOBKH
COTPYAHHKOB YUYPEKIACHHH JIOLIKOJIBHOIO OOpa30BaHUsT K BBIIOJHEHHIO CBOHX
(yHKIMOHATBLHBIX 0053aHHOCTEH, 3a10T YPPEKTUBHOCTH HX AEATEILHOCTH.

[Iporpamma BKjIrOYaeT nepeyeHb Y4eOHbIX W3aHUM, VIHTepHET pecypcoB WH
OCHOBHOH JIUTEPATYPHI.

Jlannass  pabodas nporpamma YJ/1.02 MATEMATHUKA Moxer ObiTh
pexomeHnaoBaHa /Ui usyuenusa B @1 bOY BO «Ky0I'Y» ornenenns CI10.

Jlupekrop MAOY COLL Ne 16 umenu ['epos Poccnu reapanm maiiopa C. I'. Tapanua
r. CrnaBsincka-Ha-Kyoanm

1.B. I opoannuas

NOONUCH, Tevydr



PeneH3us
Ha padouyI0 NporpaMmMy yUeOHON TUCIUIIIUHbI

Y]102. MATEMATHUKA
crietuaabHOCTh 44.02.01 [lomkonbsHOE 00pa3oBaHUe

Pabouass mnporpamma vyueOHoM aucuumiaunbel  YJI 02. MATEMATUKA
pazpadoTaHa Ha OcHOBe DeIepaIbHOIO rocy AapCTBEHHOTO 00pa3oBaTe/IbHOrO CTaHAapTa
(nanee — @I'OC CITO) no cneunaabHOCTH CPEAHEr0 MPOMECCHOHAIBHOIO 00pa3oBaHuUs
44.02.01  JlomkonbHOoe 00pa3oBaHUE, VYTBEPKIACHHOrNO MpUKaAzoM MHHHUCTEPCTBA
npoceeuieHus: P® ot 17 abrycra 2022 r. N 743 «O0 yTBepxk/IcHUH (PeaepaibHOro
rOCYJIapCTBEHHOIO  00pa30BaTE/ILHOIO  CTaHIapTra CpeaHero mnpodecCHOHAIbHOIO
oOpazoBaHuss 1o  cneurajbHocTH  44.02.01 JlomikonbHoe  0oOpa3zoBaHUEY,
3aperucTpupoBaHHoro B MunHwcrte P® 22 cenrsaOps 2022 1., perucrpauuOHHbIN
N 70193.

Jqucuurummna Y/ 02. MATEMATHUKA Bxoautr B 00sg3aTe/ibHBIE YYeOHBIE
JAUCUMIUIMHBI, HW3ydyaeMble Ha YIJIYOJIGHHOM YPOBHE CpeJHEro ooOiiero oOpa3oBaHus.
Pabouass nmporpamma yueOHoOM aucuumaunbl Y]l 02. MATEMATHUKA cocrour wu3
CIAEAYIOIMX PaA3aEIIOB:

l. llactopr paboueii riporpamMmbl yu4eOHONH JTUCHHATIIAHBI.

2. CTpyKTypa ¥ coaepKaHue y4eOHOH TUCHHUILIHHBI.

3. YCnoBUa peam3aiu nporpaMmmbl yueOHOM JIMCIMUTLIUHBI.

4. KoHTpOb U OLICHKA PE3YJIbTATOB OCBOCHHUSI YUCOHOM NUCIIMITIIUHBDI.

B macnopre nporpamMmbl  cOPMYJHMPOBAHBLI LEJIH W 3ada4d  OCBOCHUS
AACHHUIUIMHBI,  HAIMPABJIEHHbIE HA  OBJIAJICHUE  OOy4YaAOIMUMHUCA  OOLIUMH |
Npo(eCCUHOHATBHBIMU KOMITETECHI[USAMH.

JlaHHOE KOJIMYECTBO 4YacoOB, BBLIJACJICHHOC HA OCBOCHUEC YUCOHON AMUCLMIIIMHBI,
[MO3BOJIUT:

— ¢(hOPMHUPOBATH V 00YYAKOLINXCA HEOOXOAHUMBbIC MPOPECCHOHAILHBIC U O0LINe
KOMIIETCHIIUHU;

— MOJYUYUTh HEOOXOJUMBIC 3HAHUS M YMCHHSA, KOTOPbIC MOMKHO MPUMEHATH B
JAJIbHEHUIIEM Ha MPAKTHKE.

lemarnueckuit nmjuaH UMeEET ONTUMABHOE pacIpeIC/ICHHE YacoB IO pa3jesiaM H
TeMaM 10 O4YHOU (opMe OOYy4YEHHUS, B COOTBETCTBHUHU C YUYEOHBIM MJIaHOM. Kaxablii
pasjiell NporpaMMbl OTPAKAET TEMATHKY M BOMPOCHI, MO3BOJISIFOLINE, B ITOJTHOM 00BbEME,
H3YUYUTh HEOOXOIUMBIN TEOpeTHYECKUIl MaTepuall. lIpoBeeHHe NPaKTHYECKUX 3aHATHH,
[PeYCMOTPEHHBIX padodel nporpaMMoM, MNO3BOJAIOT 3aKPCHHUTh TEOPETHUECKHE
3HAHUA, IPUOOPETCHHbBIC NMPH U3YUCHUH JAHHOM JUCUMIUIHHDI.

M3ydyenne MaHHOH AMCUMIUIMHBI COCOOCTBYET YMMOEKTUBHON M KaueCTBEHHOI
[MOJArOTOBKE MOJIOABIX CHEHMATUCTOB B O0JIACTH JIOMIKOJIBHOIO OOpa3zoBaHusA. PabGouas
[IporpaMMa COAEpKHUT JIMTEparypy, HEOOXOAMMYIO JUIA U3YUCHHUS JAaHHON JUCLIUTUIMHBI.

PaspaboranHas nporpamMma yuyeOHOM  JAUCHUIUIMHBI  PEKOMCHIYETCA  JUIA

UCIIOJIL30BaHUs B YYEOHOM IIPOLIECCE MTPH MTOArOTOBKE 00YYarOIIUXCs MO CIeHHaIbHOCTH
44.02.01 JloumkosabHOe 0Opa3oBaHuUe.

Kana. nea. nayk, aoueHt kadeapbl NpodeCCHOHANBHOM NEAaroruk, TNCHXOJOTHH M
¢usnueckoii  Kyabrypbl  (pumuana PI'BOY BO «Kybanckuii rocy/1apcTBEHHBbIN

YHUBEpCUTET» B I'. CliaBsgHCKe-HA-KyOaHu
FFS PA. Jaxn




