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1. ITosicHuTEIbHAS 3aNIMCKA

PabGouas mporpamMma y4yeOHOW nucuuIiuHbl «Marematukay pa3paboTaHa Ha
ocHoBanuu TpedoBanuit GI'OC COO, ®OII COO nansa peanuzaiuu 00pa3oBaTeIbHON
nporpammbl 09.02.07 MapopManinoHHbIE CUCTEMBI U IPOTPAMMUPOBAHHUE.

VYueOHbii npenmer «MatemaTuka» BXOAUT B 00I€00pa30BaTENIbHBIA MK,
MOJLMKI: 00s13aTeNbHAs YacCTh, YIJIyOJIEHHBIA YPOBEHb M YMTAETCS HA MEPBOM Kypce
oOy4eHusl.

2. Ilimanupyemble pe3yJIbTATHI OCBOCHHA y4eOHOro npeamera «MaremaTuka.
B pesynbrate uzydyenust yueOHoro npenMera «MaTtemMaTtukay CTYIEHT JOJHKEH
c(hopMHUPOBATH CIEAYIONINE PE3YIbTATHI

JIMYHOCTHBIE Pe3yJabTATHI:

JlugHOCTHBIE pE3ynbTaThl OCBOCHUSA YueOHOro mpenmeTra «MaTemaTukay
JOJDKHBI OTPa)kaTh TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3MIIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH,  TO3WTUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIecTBa, paclIMpeHue KU3HEHHOTO
ONbITA W OMNbITA JACATEIBHOCTH B MPOLECCE peaav3allii OCHOBHBIX HAIpaBIICHUU
BOCMUTATENIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

JIP 1 2paricoanckozo eocnumanus:

JIP 1.1 chopMHupOBaHHOCTH IpakIaHCKON MO3UIIUKA 00YYaIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUMCKOTO OOIIECTBA;

JIP 1.2 npexacraBieHueM O MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUW, MPOLEAYyp TPa)KJaHCKOro oOIIecTBa (BBIOOPHI,
OIPOCHI U TP.);

JIP 1.3 ymeHuem B3aMMOJEHUCTBOBATh C COUAIIBHBIMUA MHCTUTYTaAMU B COOTBETCTBUHU
¢ uX QyHKUIUSIMHU U Ha3HAYCHUEM;

JIP 2 nampuomuueckoz2o 60cnumanus:

JIP 2.1 chopMupoBaHHOCTh POCCUMCKOMN TpakIaHCKOW HACHTUYHOCTH, YBAXKCHHS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaT€MaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUIICKUX MAaTeMaTUKOB M POCCUIICKOM MaTeMaTUYE€CKOW HIKOJIBI, K
HCIIOJB30BAaHUIO JTUX JOCTIXKCHUW B JPYrUx HaykKaxX, TEXHOJOTHSAX, cdepax
SKOHOMUKHU;

JIP 3 oyxoeéno-upaecmeennozo 6ocnumanus:

JIP 3.1 oco3HanueM AyXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOIa;

JIP 3.2 cdhopMupoBaHHOCTH HPABCTBEHHOI'O CO3HAHMs, ITHYECKOTO IIOBEICHUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTHKEHHUN HAYKU U JEATEIbHOCTHIO
Y4E€HOTO;

JIP 3.3 oco3HaHueM JTUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYYIIIETO;

JIP 4 3cmemuueckozo eocnumanus:

JIP 4.1 >cTeTMYeCKMM OTHOILICHUEM K MHPY, BKIIOUYAsl 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUHN, PaCCyKICHU;

JIP 4.2 BOCHpUUMYHUBOCTBIO K MATEMAaTHUYECKUM AacClleKTaM pa3jIuyHbIX BHUJIOB
HCKYCCTBa;



JIP 5 ¢pusuueckozo éocnumanusn:

JIP 5.1 cdopMHpOBaHHOCTHL yMEHHUS TMPUMEHSATH MAaTeMaTHYECKHE 3HAHHUS B
HWHTEpecax 3[0pOBOro u 0e30macHOro oopasa *KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COANIAHCHUPOBAHHBIA PEXKUM 3aHATUU H
OTIIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTD);

JIP 5.2 ¢Qusuueckoro COBEpPIICHCTBOBAHMS TMPU  3aHATHSAX  CIIOPTUBHO-
03/I0POBUTEIIBHOMN JEATENBHOCTHIO;

JIP 6 mpyooeozo eocnumanus:

JIP 6.1 rOTOBHOCTBIO K TPY/ly, OCO3HAHUEM IIEHHOCTH TPYI0TIO0NUS;

JIP 6.2 wuHTepecoM K pasznuyHbiM cdepaM NpoPecCUOHAIBHON N1eITeIbHOCTH,
CBSI3aHHBIM C MAaTEMATHKOM U €€ MPUIIOKEHUSIMUA, YMEHUEM COBEPIIaTh OCO3HAHHBIN
BBIOOp Oyayiei mpodeccuu u peain30BbIBaTh COOCTBEHHBIC KU3HEHHbIE T1aHbl; JIP
JIP 6.3 TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM0o00Opa30BaHUIO Ha TPOTSHKEHUU BCEH JKU3HU,

JIP 6.4 TrOTOBHOCTBIO K AKTMBHOMY YYaCcTHIO B PEIICHUU MPAKTHUYECKUX 3a/ad
MaTEeMaTU4YE€CKOW HAIPaBJICHHOCTH;

JIP 7 3Kkonozuueckozo eocnumanus:

JIP 7.1 chopMUPOBAaHHOCTb HKOJOTUYECKON KYJIbTYpPhl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOMU
Cpe/bl, OCO3HaHHEM TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX TIPOOIeM;

JIP 7.2 opueHTalueil Ha TPUMEHEHHE MAaTEMATUYECKUX 3HAHUM I pEIICHUs 3a]1a4 B
00JIaCTU OKPYXKAIOIIEeH Cpelibl, TFIAHUPOBAHUS MOCTYIIKOB U OIIEHKH X BO3MOMXHBIX
MOCTIEICTBUM JIJI1 OKPY’KAIOIIEH CpPeIbl;

JIP 8 yennocmu nayunozo noznanus:

JIP 8.1 chopMupoBaHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON NMPAKTUKU, TOHUMaHUEM MaTeMaTUIeCKO
HayKH Kak c(epbl 4eJI0BEUYECKON NEATeIIbHOCTH, ITAMOB €€ pa3BUTHSI U 3HAYUMOCTHU
ISl pa3BUTHS IUBUJIA3ALINM;

JIP 8.2 oBnageHWEM S3bIKOM MAaTEMATUKM M MATEMaTHYECKOM KYJIbTYpOH Kak
CpPEICTBOM MO3HAHUS MUPA;

JIP 8.3 TOTOBHOCTBIO OCYHIECTBJISTH TNPOEKTHYID UM  HCCIEAOBATEIbCKYIO
NEATENIbHOCTh MHANBUAYAILHO U B TPYIIIE.

B npoyecce oocmuoicenuss TuuHOCMHbBIX pe3y1bmamos 0C80€HUs 00YUAIOUWUMUCS
npozpammel cpeone2o 00we2o 00pa3osanusi y 00y4arOUUXcs COBEPULEHCBYEem CA
IMOUUOHATILHBLIL UHMENTEKM, NPeONnoaazarouull ChopMuUpoBaHHOCMb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE ASMOIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOM YMOIIMOHAIBLHOU Chephl, OBITH
YBEPEHHBIM B ce0g;

CaMOpETYJIMPOBaHMS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEJCHUE, CIIOCOOHOCTh aAaTUPOBATHCS K AMOIIMOHATIBHBIM
W3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILIMHU, BKJIIOYAIONIEH CTPEMJIEHUE K JOCTHUKCHHUIO LIEJIH H
yCIeXy, ONTUMH3M, HHUIHUATUBHOCTh, YMEHUE JI€MCTBOBaThb, HCXOAS U3 CBOUX
BO3MOKHOCTEH;



OMIIaTHUMH, BKJIIO‘{aIOH_Ieﬁ CIIOCOOHOCTh ITIOHHMATh OSMOIOHOHAJIBHOC COCTOAHHC
APYIrux, Y4UYUTbIBATbL C€ro IIpU OCYHICCTBJICHUN KOMMYHUKAIIUH, CIIOCOOHOCTH K
COYYBCTBHUIO U COIICPCIKUBAHHIO,

CONHUAJIBHBIX HABBIKOB, BKJIIOYAIOINX CIIOCOOHOCTH BBICTpAaNBATh OTHOIICHUA C
APYTIUMHU JTIOAbMH, 3360TI/ITBCSI, MMPOABIIATE HHTCPCC U pa3pCllaThb KOH(i)JII/IKTBI.

MeranpeaMeTHble:

MertanpenMeTHble  pe3yJbTaThl OCBOSHMSI IPOrpaMMbl  CpPeIHEro  OOIIero
00pa3oBaHus TOHKHBI OTPakKaTh:

Osnadenue yHueepcaIbHbIMU YUeOHBIMU NOZHACAM EIbHBIMU OCUICIBUAMU:

1) b6a3zoevie nocuueckue oelcmeusn:

BBISIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK MaTeMaTHYECKHUX
00BEKTOB, TOHATUM, OTHOIICHUN MEXTy TTOHSATHUSIMU;

dbopmMyIHpoBaTh OMPENCIICHNs TTOHSATHM;, yCTaHABIMBATH CYIIECTBEHHBIM MPHU3HAK
KJaccuuKaIui, OCHOBaHUS NJii OOOOIIEHUS M CPAaBHEHUS, KPUTEPUHU MPOBOIUMOIO
aHaln3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC
1 OTpHUIIaTeNIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

BBISIBJIITh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTUBOPEUUS B
(daxkTax, MaHHBIX, HAOIIOJCHUSIX M YTBEPXKACHUSX; TMpejiaratb KpPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHIA;

JenaTh BBIBOJABI C  HCIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJINTH CAMOCTOSITEJILHO JIOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUMN
(mpsiMble W OT MPOTHUBHOIO), BHICTPAWBaTh apryMEHTAIlUIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJCHUS U BHIBOJIBL;

BBIOMpATh CMOCO0 pelieHusi y4eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOUpaTh Hanboaee MOAXOASAIINNA C YIETOM CaMOCTOSITEILHO BBIIEIECHHBIX
KpUTEPUEB).

2) 6azoevle uccieoosamesibCcKue 0CUCmeus:

WCIIOJIb30BaTh  BOIMPOCHI KaK MCCJIEAOBATEIBCKUM WHCTPYMEHT TIO3HAHWS;
dbopmynupoBaTh BOMPOCH], (PUKCHpYIOIIUE MPOTUBOpEUYHE, MPOOJIEMy, YCTaHABIMBAThH
HCKOMOE U JaHHoe, (OpMHUPOBATh THUIIOTE3y, APTYMEHTHPOBATh CBOIO IO3UIIHUIO,
MHCHHE;

MPOBOJINTh CaMOCTOSITEJILHO CIUIAHWPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHHUE IO
YCTAaHOBJICHHUIO OCOOCHHOCTEM MareMaTH4ecKoro oObEeKTa, sIBJICHUSA, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIy 00BbEeKTaMHU, SBICHUSIMH, MPOIECCAMU;

CaMOCTOSITeIbHO  (hOpMYNIHpOBaTh 00OOIIEHUST W BBIBOALI IO pe3yJbTaram
MPOBEAEHHOTO HAOJIIOACHUS, UCCIIEA0BaHUs, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 000OIICHHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a Takke BbIABUTATh
MIPETIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

3) paboma c ungpopmayueii:

BBISIBJIITH JeUITUTHI HHGOPMAIIUU, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOTIPOC
U JUISL PEIICHUS 3a/1auu;



BbIOMpaTh HH(OpPMALUIO W3 HCTOYHUKOB pPA3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HHTEPIPETUPOBATh MHGOPMALMIO PA3NUYHBIX BUAOB U (Hopm
MIPE/ICTaBIICHNUS;

CTPYKTYpUpOBaTh HMHQOpPMALIMIO, NPEACTABIATh €€ B PA3NUUYHBIX (Popmax,
WITIOCTPUPOBATh Tpadruecky;

OLICHMBATh HAJEXKHOCTh MH(GOPMAIMHU MO CaMOCTOSTENIBHO CPOPMYIUPOBAHHBIM
KPUTEPHSM.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCUCMGUAMU:

1) oowenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJACHUS B COOTBETCTBHM C YCIOBHUSIMHU U
HeasiMU OOLIEHUsT; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a7auyd, KOMMEHTHUPOBATh
MOJIYYEHHBIN PE3yNbTaT;

B XOJ€ OOCYXJEHHUS 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXKTAa€MOH TEMBbI,
npo0eMbl, pelraeMon 3aJlay, BbICKa3bIBaTh MJEH, HallEJIEHHbIE HA MOUCK PEIICHMS;
COMOCTABJSATh CBOM CYXICHUS C CYXICHHSIMHU JIPYyTUX YYacCTHUKOB JHAaliora,
OOHapy’>XKHBaTh pa3Inuue U CXOJCTBA MO3ULUHI; B KOPPEKTHOU GopMe HopMyaupoBaTh
pa3HoOracus, CBOM BO3paKEHUS;

MPEACTaBIATh PE3yJbTaThl PpELICHUs 337aud, SKCIEPUMEHTa, MCCIEeI0BaHus,
MPOEKTa; CaMOCTOSITENILHO BBIOMPAaTh (opMaT BBICTYIUIEHHS C YYEeTOM 3ajay
MPE3EHTAllMU U OCOOEHHOCTEN ayAuTOpHUH.

2) coemecmHan oeamenvHOCMb:

MOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIWBUIYAIbHOU
paboThl MpU pelIeHUHd Y4eOHBIX 3a/1ay; MPUHUMATh 1€JIb COBMECTHOM AESTENbHOCTH,
IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paloThl, pacupeneisTh BUABL padoT,
JIOTOBApUBAThCSA, OOCYXKIaTh TIPOLIECC M pe3yabTaT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax paboThl (0OCYX)IeHUS, OOMEH MHEHUSIMH,
«MO3TOBbI€ IITYPMbD» U T .1 .); BBIIOJHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JACHCTBUS C APYTMMH YJIEHAMH KOMAaHJbl, OLICHMBATh KaueCTBO CBOETO BKJIaJa B
o0 TPOAYKT MO KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUS.

Osnadenue ynugepcanibHblMu pe2yaamueHbIMU 0ClCMEUAMU:

1) camoopzanuzayus:

COCTaBIIATh IUJIaH, AJTOPUTM pEIICHUS 3a/Jaud, BbIOMpaATh CHOCOO peleHus ¢
y4€TOM HMMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(MOpMAIUK.

2) camokonmpo.iv:

BJIAJIETh HAaBBIKAMHU IO3HABATENbHON pedeKCuu KaK OCO3HAHUS COBEpIIAEMBbIX
JNEUCTBUH M MBICIUTEIBHBIX MPOLECCOB, MX pe3YyJbTaTOB; BIAJETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISL Mpollecca W pe3yibTaTa pelIeHHs MaTeMaTH4YeCKON
3aJlau;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH pEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JESTEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaNJIEHHBIX OMUOOK, BbISIBICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa LIEU M YCIOBUAM, OOBACHITH HPUYUHBI
JNOCTHXKEHUSI WU HEAOCTHXKEHUS PEe3yIbTaTOB JI€ATENbHOCTH, HaXOAUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3ybTaThl
YucJia 1 BLIYUCJICHNUA:

CBOOO/IHO OIIEPUPOBATh MOHATHAMU: HATYPAJIBHOE U LIEN0E YUCIIO,
MHO’KECTBA HATYyPAJIbHBIX U LEJIBIX YUCEl, UCIIOIb30BATH IIPU3HAKHU
neaumocty uensix yucen, HOJl u HOK nHaTypaibHBIX yucen AJisl peleHus
3a7a4, IPUMEHATh AITOpUTM EBKiMAa;

CBOOOJTHO ONEPUPOBATH MOHATUEM OCTATKA MO MOJIYJIIO, 3aITUCHIBATH
HaTypaJbHbIEC YHUCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,
CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: PALlMOHATBHOE YUCIIO, OECKOHEUHAs
nepuoaudeckas 1po0b, MPOLEHTHI, UPPALIMOHATEHOE YHUCI0, MHOYKECTBA
pPaLlMOHAJIBHBIX U JEUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;
CBOOOTHO ONEPUPOBATH MOHATUAMHU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMIUJIEKCHBIX YHCEN, MPECTaBIATh KOMILJIEKCHbBIE YKCIIa B anreOpandeckoit
U TPUTOHOMETPUYECKOM (hopMe, BHITONHIATH apu(PMETHUECKUE OTIepalluU C
HUMU U U300pakaTh Ha KOOPJIAUHATHOM TIOCKOCTH;

NPUMEHSTH APOOU U MPOLEHTHI JUIsl pellIeHUs IPUKIAAHBIX 3a]a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaIbHOU KU3HU;

MPUMEHSATH NPUOTNKEHHBIE BBIYUCIICHUS, PABUIIA OKPYTIICHUS, TPUKUAKY
Y OLICHKY pe3yJIbTaTa BbIYUCIICHUN;

CBOOOJIHO OIIEPUPOBATh MOHATHUEM: CTENIEHD C LIEJIBIM ITOKa3aTeleM,
MCIIOJIb30BaTh MOJXOAILYI0 (hOPMY 3alUCH AEHUCTBUTENIBHBIX YUCEN IS
pELICHUS NMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOTHO OMEPUPOBATH MOHATUEM: apU(PMETUUECKHUI KOPEHb HAaTypaJIbHON
CTeNleHH; CBOOOHO ONEPUPOBATH MOHSATUEM: CTEIIEHD C PAIIMOHAIbHBIM
[I0Ka3aTeseM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: JTorapudM yucia, 1eCATUYHbIC U
HaTypajbHbIE TOTapU(MBI;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YUCIIOBOI'O apryMEHTa,

OIIEPUPOBATH NOHATUSIMHU: APKCUHYC, ADKKOCUHYC U apPKTAaHI'€HC YHUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBO6OIIHO OIICPUPOBATH IOHATHUAMU: TOKICCTBO, YPABHCHHUC, HCPABCHCTBO,
PaBHOCWIIBHBIC YPABHCHUA U YPABHCHHUA-CIICACTBUS, PABHOCUJIBHBIC
HCPABCHCTBA, IPUMCHATH PA3JIMYHBIC MCTOAbI PCIICHUA PATUMOHAJIBHBIX U
JIpO6HO-paI_II/IOHaJIBHBIX ypaBHeHHﬁ, MMPUMCHATH MCTOA MHTCPBAJIOB IJIA
peUICHUS HCPABCHCTB,



CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOU MEPEMEHHOI,
MHOTOWJIEH € LEeJIbIMU KO3 pumeHTaMmu, KOpHU MHOTOUYJIeHa, TPUMEHSTh
JI€JICHUE MHOIOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy
Buera s peuienus 3anad;

CBOOOJTHO ONIEPUPOBATH MOHATUSMHU: CHCTEMA JIMHEWHBIX YPABHEHUH,
MaTpuLa, ONPEAEIUTENb MATPULBI 2 X 2 U €r0 TEOMETPUUECKUI CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONPEAETUTENS 2 X 2 1JIsl BBIYUCIICHHS €TI0
3HAYEHHUsI, IPUMEHSATD OINPEACIIUTENN I PELICHUS CUCTEMBI JIMHEMHBIX
YPaBHEHUH, MOJIECJIIMPOBATh PEAIbHBIE CUTYALUU C IIOMOILBIO CUCTEMBI
JIMHENHBIX YPaBHEHUH, UCCIIE0BATh [IOCTPOECHHBIE MOJEIIN C TIOMOIIBIO
MATPHUI] U OIIPEAEIUTEIICH, UHTEPIIPETUPOBATD IOJYYECHHBIN PE3YJIbTaT;
MCIIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU AJI MPeoOpa30BaHUS
BBIPAKEHUI; BBITIOIHATH IPEOOPA30BaHUs YMCIOBBIX BhIPAXKEHUMH,
COJIEPIKAILUX CTCIIEHH C PALlMOHAIIBHBIM [10KA3aTelIEM;

UCIIOJIb30BaTh CBOKWCTBA JI0rapu(pMoB 1Ji1 IPeoOpa3oBaHuUs
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: UPPALMOHAIbHbBIE, TOKA3aTEIbHbIE U
JorapuMUYECKUE YPaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOLIBIO
PABHOCUJIBHBIX [IEPEX00B WM OCYILECTBIISAS IPOBEPKY KOPHEH; IPUMEHSATH
OCHOBHBIE TPUTOHOMETpUYECKUe (POpMYIIbl AJi MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHHI; CBOOOTHO ONEPUPOBATH MOHSATHEM:
TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHITh HEOOXOJUMbIE (POPMYIIBI JJIsI
pELICHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHECHUN;

CBOOOTHO ONEPUPOBATH MOHATUSMHU: UPPALIMOHAIBbHbBIE, TOKA3aTEIbHbIE U
norapupMUYECKUe HEPABEHCTBA, HAXOIUTh UX PEIICHHUS C TOMOILBIO
PABHOCUJIBHBIX IIEPEX0/I0B;

OCYIIECTBIISITH OTOOpP KOPHEH NPU pEIIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HE0OX0IUMbIE (DOPMYJIBI JJIsl PEILIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: CHCTEMA U COBOKYITHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTH
pELICHUs CUCTEMBI U COBOKYITHOCTEHN PallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKAa3aTeNbHbIX U JOTapU(PMUYECKUX YPAaBHEHUIN U HEPABEHCTB;

pelaTh panyoHalbHbIe, UPPALMOHAIIBHBIC, II0KA3aTEIIbHBIE,
Jorapu(pMUYECKUE U TPUTOHOMETPUUECKHE YPaBHEHUS U HEPABEHCTBA,
coJiepKalliue MOIYJIU U apaMeTphl; MPUMEHSTh rpaduyecKue MEeTOAbl IS
peLIeHUs YPaBHEHUN U HEPABEHCTB, a TAKXKE 3a7a4 C IlapaMeTpaMy;
MOJICJIUPOBATh peajbHbIe CUTYallMU Ha SI3bIKE aJreOphl, COCTABISATh
BBIPQ)KCHUS, YPABHEHHUsI, HEPABEHCTBA 110 YCJIOBHUIO 3a/1a4M, UCCIIEI0BATh



IMOCTPOCHHBIC MOACIN C UCIIOJIb30BAHUCM allliapara anre6pm,
HHTCPIPCTUPOBATH HOqueHHBIﬁ pe3yiibTarT.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: PYHKIUS, CIOCOOBI 3aaHus QYHKIUH,
B3aMMHO 00paTHbIe GYHKIHUU, KOMIIO3ULIMS PYHKIUH, Tpaduk GyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU: 00JIACTH OMPEAEIICHUS U MHOKECTBO
3HaYeHUN QYHKLIHH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIIOCTOSHCTBA;
CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: YETHBIE U HEUETHBIE (PYHKIIUH,
nepuoandeckue GyHKIINU, MPOMEKYTKH MOHOTOHHOCTU (DYHKITUH,
MaKCUMYMbI U MUHUMYMBbI (DYHKIIMHU, HAOOIbIlIEe U HAUMEHbIIIEe 3HAaUCHUE
(GyHKUIMU HA TPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: CTEIIEHHAsI PYHKIIUS C HATYpaIbHBIM U
1eJIbIM MOoKa3aTesieM, rpa@uK CTENEHHON (PYHKIMU C HATypalbHbIM U
LEeJIbIM MOoKa3aTesieM, rpauK KOpHS N-0M CTENeHU Kak PyHKIUU 00paTHOM
CTETNIEHH C HATYpaJIbHBIM MTOKa3aTeseM;

ONEepUPOBATH MOHATUSIMU: JIMHEIHAS, KBaJIpaTUUHAs U IPOOHO-JIMHEWHAS
(yHKUUH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEA0OBAHUE U MIOCTPOCHUE UX
rpaduKoB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: TIOKa3aTeIbHAs U JorapupmMuieckas
(GyHKUMHU, UX CBOWCTBA U rpaduKH, UCTIOIH30BaTh UX IpadUKU ISl PEIICHUS
YPaBHEHUN;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUECKAsT OKPY>KHOCTD,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;
CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: TPAPUKH TPUTOHOMETPUUECKUX
GyHKUMN; TPUMEHATD PYHKIUU I MOJEIUPOBAHUS U UCCIIETOBAHUS
peaJIbHBIX IPOLECCOB.

CTpOUTH TpaUKu KOMIO3ULIUU (PYHKIIMI C TOMOIIBIO AIEMEHTAPHOTO
MCCJIeI0BAHUS U CBOMCTB KOMIO3UIIUMU ABYX (DYHKIIMIA;

CTPOUTH T€OMEeTpUYecKrue 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPJIMHATHOM MIIOCKOCTH;

UCIOJIb30BaTh Tpaduku GyHKUMNA 7151 UCCIIEI0BAHUS MIPOLIECCOB U
3aBUCUMOCTEH MPU PEIICHUH 3aa4 U3 IPYTruX Y4eOHbIX MPEIMETOB U
peanbHON KU3HU, BEIPAXKATh (POPMYyJIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

Havaja MmareMaTH4eCKOro aHAJIN3A;

CBOOOTHO ONEPUPOBATH MOHATUSAMHU: apuMeTHUECKass U TeoMeTprIecKas
nporpeccusi, 0eCKOHEYHO yObIBaroIas FeOMeTpUUECcKas Iporpeccus,
JMHENHBIN U SKCTIOHEHIIUATIBHBIN POCT, GOpMyIia CIOXKHBIX MPOILEHTOB,
MMETh MPECTABIEHNE O KOHCTAHTE;



® HCMOJb30BATh MPOTPECCUU AJI PEUICHUS PEAIbHBIX 3a/1a4 MPUKIaJHOrO
XapakTepa; CBOOOIHO ONEepUPOBATh NOHATUSIMU: MTOCIIEOBATEIHHOCTD,
crocoO0BbI 3a1aHUs TIOCTE0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYECHHbIE
MOCJIEIOBATENILHOCTH, TIOHUMATh OCHOBBI 3apOXKICHHSI MAaTEMaTHUYECKOTO
aHaiM3a Kak aHajin3a OECKOHEUHO MaJlbIX;

e CcBOOOJHO ONEPUPOBATH MOHATUSMU: HEMIPEPHIBHBIE ()YHKIIMH, TOUKH
pa3psiBa rpaduka GyHKIUH, aCUMIITOTHI I'paduka GyHKINHY;

e CcBOOOAHO ONEPUPOBATH MOHATHEM: (DYHKIIHS, HENPEPhIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJI pelIeHUs 3a/1ay;
CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: TIEPBAsI U BTOpask MPOU3BOIHbBIE
¢byHKUMHU, KacaTenbHas K rpaduky QyHKIMHU; BEIYUCISATH TPOU3BOIHbBIE
CYMMBbI, TPOU3BEEHUS, YACTHOT'O U KOMITO3HUIIMH JIBYX (PYHKIIUH, 3HATH
MIPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIIUI; UCIIOJIB30BATh TEOMETPUUECKUN U
(bu3nYecKuil CMBICT TPOU3BOIHOMN ISl pELICHUS 3a]1ay;

® HCMOJb30BaTh MPOU3BOIHYIO I HCCe0BaHUS (PYHKIIUU Ha
MOHOTOHHOCTb M 3KCTPEMYMBI;

® HaXOJWUTh HAHOOJIbIIIEE U HAUMEHbIIIee 3HAaUeHUs (PYHKIIMU HENPEPHIBHOM Ha
OTpe3Ke; UCIOJIb30BaTh MPOU3BOIHYIO ISl HAX0KICHHUS HAWTYYIIEro
pElIeHHs B IPUKIIAIHBIX, B TOM YHCJIE COI[UATbHO-9KOHOMUYECKHUX,
3a/iayax, JUisl ONpeesIeHUs] CKOPOCTH M YCKOPEHUS Mpoliecca, 3a1aHHOTO
dhopmyiio umu rpapuKoMm;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: IIEPBOOOPA3HAs, ONPEACIEHHBIN
MHTErpaj, HaXOJAUTh MePBOOOPA3HBIC ATTEMEHTAPHBIX (PYHKIIUN U BBIYUCIIATD
uHTerpai no popmyne Hetotona—Jleitonuia;

® HAXOAWTb IUIOIIAIU IIOCKUX PUTYP U 00BEMBI TEJ C TOMOUIBIO MHTETrpaa;

® UMETh NPEJCTABICHUE O MATEMATUYECKOM MOJIEIUPOBAHUN HA IPUMEPE
cocTaBlieHUs U PepeHInaIbHbBIX YPaBHEHUI;

e peuiaTh NPUKIAIHBIE 33]]a4H, B TOM YUCIIE COL[MATbHO-I)KOHOMUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMU MaTeMaTHUYECKOr0 aHaIn3a

MHoxecTBa U JIOTHKA:

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OllEpalluy Haj
MHO>KECTBaMU; UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar Jist
ONMCAHMSI PEATbHBIX MPOLIECCOB U ABJICHUM, PU PEIICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX TPEIMETOB;

e cBOOOJHO ONEPUPOBATH MOHATUSAMU: ONpeIeNIeHNE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, I0KAa3aTeNIbCTBO,
pPaBHOCWIbHBIEC YPaBHEHUS U HEPABEHCTBA.

IIpsiMble U IUIOCKOCTH B POCTPAHCTBE:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSMH CTEPEOMETPUU TIPH

pElIeHUH 3a7a4 U MPOBEJACHUHN MaTeMaTHUECKUX PACCYKICHUM;
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MMPUMCHATb AKCHUOMBI CTCPCOMCTPHUU U CICACTBUA U3 HUX IIPU PCIICHUU
IrCOMCTPHUUICCKUX 3a/1a4,

KJIaCCI/I(I)I/ILII/IpOBaTB B3aMMHOC PACIIOJIOKCHHUC IIPAMBIX B IIPOCTPAHCTBC,
IJIOCKOCTEH B MPOCTPAHCTBEC, IIPAMBIX U IJIOCKOCTEH B IMPOCTPAHCTBC,
CBO6OIIHO OIICPUPOBATH IIOHATUAMU, CBA3aAHHBIMU C yI'JIaMU B
MMPOCTPAHCTBC: MCKAY IIPAMBIMU B IIPOCTPAHCTBEC, MCKIY prIMOﬁ Hu
IINIIOCKOCTBIO,

MHOrorpaHHUKHM ¥ KpyrJible TeJja:

CBOOOJIHO ONEPHPOBATH MOHSATHSIMH, CBSI3aHHBIMHA C MHOTOT DAaHHUKAMH;
CBOOOJ/IHO pacro3HaBaTh OCHOBHBIC BUIBl MHOTOTPAaHHHUKOB (ITpU3Ma,
nupamMua, NpsSMOYroJIbHBIN Napaiienenunes, Kyo);

KJIaCCU(PUIIMPOBATH MHOTOTPaHHUKH, BEIOMpasi OCHOBaHUS JIJIst
KJIacCU(pUKAIUU; CBOOOTHO ONEPHUPOBATH MOHATUSIMH, CBI3aHHBIMH C
CEUYEeHHEM MHOTOTPAHHUKOB MJIOCKOCTHIO; BBITIOIHSITH IMapaljieIbHOE,
[IEHTPAITBHOE U OPTOTOHAIBHOE TPOSKTUPOBaHKE (DUTYD HA MIIOCKOCTH,
BBITIOTHITh H300pakeHUsT GUTYpP Ha TUIOCKOCTH;

CTPOHTH CEYCHHSI MHOTOTPaHHUKOB Pa3IMYHBIMA METO/IaMH, BBITIOJHATD
(BBIHOCHBIE) MIJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y; BEIYHCIIATH TUIOIIAIN TOBEPXHOCTEH
MHOTOTPaHHHUKOB (IIpU3Ma, MUPaAMUIa), TEOMETPUIECKHIX TEJ C
MpUMEHEeHUEM (HOopMYyIT;

CBOOOJIHO ONIEPHPOBATH MOHSATHUSIMHU: CAMMETPHS B IPOCTPAHCTBE, IICHTP,
0Chb U TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;
BBITTOJTHATh U300pa)KEHUSI MHOTOTPAHHUKOM U TEJ BPAIICHUS MTPH
napauieTbHOM MEPEHOCE, IIEHTPATTbHOW CUMMETPHH, 3epKaTbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOMA, TPeoOpa30oBaHUs MOT00MS;
BBITTOJTHATHh U300pa)KEHUSI MHOTOTPAHHUKOM U TeJl BPAIlEHUs TIPH
napajuieTbHOM MEPEHOCE, IIEHTPATTbHOW CUMMETPHH, 3epKaTbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TPeoOpa30BaHUs MOT00MS;
CTPOHTH CEYCHHSI MHOTOTPaHHUKOB U TEJ BPAIICHUS: CEUCHUS IIMIINHIPA
(MapayenbHO U MePIeHINKYISIPHO OCH), CEYSHHS KOHYyca (MapayiieIbHOe
OCHOBAHHIO U MPOXO/AIIEE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
HCTIOJB30BaTh METOABI TOCTPOCHHUSI CEYCHUI: METO/ CJICIOB, METO]T
BHYTPEHHETO MPOCKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIEH TIOCKOCTH;
JOKa3bIBaTh TEOMETPHUECKHUE YTBEPIKIACHHUS;

pelaTh 3a7a4d Ha JI0Ka3aTeIbCTBO MaTEMAaTHIECKIX OTHOIICHUN 1
HaX0KJIEHHUE TEOMETPUICCKIX BEITUYNH, TPUMEHSS U3BECTHBIE METOBI TIPU
pEIIeHNN MaTeMaTHIECKUX 3a/1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHS
CIIO)KHOCTH;
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® TPUMCHSITH F€OMETPHUCCKHUE (PaKThI IS PEIICHHUS CTCPEOMETPHUCCKHIX
3aJ1a4, IPEe/IToJIaralonuX HECKOJIBKO MIAaroB PEIICHUs, €CITH YCIOBHS
MIPUMEHEHUS 3aJIaHbI B IBHOM M HESIBHOH (opme;

e pemaTh 33Ja4YM Ha JI0KA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIIICHUN 1
HAX0XKJCHUE TEOMETPUUCCKUX BEIIMUNH; IPUMCHSTH ITPOTPaMMHBIC
CPEIICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH
CTEPEOMETPUYCCKUX 3aa4; IPUMEHATh IMOTyUYECHHBIC 3HAHUS HA MTPAKTHKE:
CpaBHHUBATh, aHAIM3UPOBATH M OIICHUBATH pPeajbHbIC CUTYAIlUH, IPUMCHSITh
W3YYCHHBIC MTOHATHUS, TCOPEMBI, CBOMCTBA B IIPOIIECCE MTOMCKA PEIICHHUS
MaTeMaTH4IeCKu C(HOPMYIUPOBAHHOM MPOOIJIEMBI, MOJICITUPOBATh PEabHBIC
CUTYaIlNH Ha SI3BIKE TEOMETPHH, HCCIICIOBATH TOCTPOSCHHBIC MOJICITH C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TIOHATHI M TEOpEM, ammapara aareOpsl,
penIaTh MpakTHYECKKUE 3aa9M, CBSI3aHHBIC C HAXOXKICHUEM
TCOMETPUYCCKUX BEITMUNH;

® W3BJICKATh, MPEOOPA30BHIBATH U HHTEPIPETHPOBATH HHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (DUTYpax, MPEICTaBICHHYIO Ha
yepTekax M pUCYHKaX;

® TIPUMCHSTH MOJyYECHHBIC 3HAHUS HA MPAKTUKE: CPABHUBATH U
aHAJIM3UPOBATh PEATbHBIC CUTYAIlUH, IPUMCHATh N3YUYCHHBIC TTOHATHS B
Mpolecce MOMCKa PEIICHUS MaTEMaTHISCKH C(HOPMYTUPOBAHHOM
POOJIEMBI, MOJICIIMPOBAThH PEATbHBIC CUTYAIIMH Ha S3bIKE TCOMETPHH,
HCCJICI0BATh IMOCTPOSHHBIC MOJICTH C UCTIOJIB30BAHHEM I'e€OMETPHUCCKHIX
MIOHATHH ¥ TEOpEeM, anmapara aareOpsl, pelaTh MPaKTHYECKHUE 3aauH,
CBSI3aHHBIC C HAXOXKJICHUEM T€OMETPUUCCKHUX BEITUYHH;

® WMECTh MPEJCTABICHUS 00 OCHOBHBIX dTaraxX Pa3BUTHs T€OMETPHH KaK
COCTaBHOM 4acTH (yHJIaMEHTA Pa3BUTHUS TEXHOJIOTHH.

e CBOOOJHO ONIEPUPOBATH MOHATHUAMU, CBI3aHHBIMH C IHJIMHIPHUYCCKOM,
KOHUYECKOH U CHEePUICCKOM MMOBEPXHOCTIMH, OOBSICHSATH CITOCOOBI
TTOJTYYCHHS;

® OIIEPUPOBATH MMOHATHUSIMH, CBI3aHHBIMU C TEIAMH BPAICHUS: IUITUHAPOM,
KOHYCOM, c(pepoii 1 1m1apom; pacro3HaBaTh TeJia BpalieHus (IMIHHID,
KOHYC, c(hepa u map) u 0ObICHATH CIIOCOOBI MOTYUCHHS TS BPAIICHUS;

e KIacCUpUIIMPOBATh B3aHMHOE PACIONIOKEHUE CHEephl U MIIOCKOCTH;

® BBIYUCIIATH BEJIUYHHBI DJICMCHTOB MHOTOTPAHHUKOB M TEJI BPAILICHHUS,
00BEMBI | TUTOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIIICHHSI,
TCOMETPUUCCKUX TEJ C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONIEPUPOBATH MOHATHUAMH, CBI3aHHBIMH C KOMOWHAIIMSIMU TEJT
BpaIllCHUS ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy u
OIMMCAaHHBIN 0K0JIO chepsl, cepa, BIMCaHHAS B MHOTOTPAaHHHUK WM TEJIO
BpAaIICHUS; BEIYUCIIATh COOTHOIICHUS MEX Ty IIOMIAIIMU TOBEPXHOCTEH 1
00BEMaMHU TTOTOOHBIX TEJT;
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e 1300pakaTh U3y4yaeMble (DUTYPHI, BHITIOJHATE (BEIHOCHBIE ) INIOCKHUE
2

YepTeXU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEYEHUS TEJI BPAILLCHUS; U3BJIEKATh, THTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMAIUIO O IPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX
durypax, npeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE:

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHATE OIIEpALlMU HAJl BEKTOPAMU; 3a1aBaTh INIOCKOCTh YPABHEHUEM B
JNEKapTOBOM CUCTEME KOOPAUHAT;

pelaTh FeOMETPUYECKUE 3a1a4l Ha BEIYUCIICHUE YTJIOB MEXY IIPSAMBIMU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSHUN OT TOYKHU J10 IUNIOCKOCTH, B LIEJIOM,
Ha PUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO1A IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C ABUKEHUEM B
IIPOCTPAHCTBE, 3HAaTh CBOMCTBA JIBUKCHUM;

CBOOOTHO ONEPUPOBATH MOHSATUAMHU, COOTBETCTBYIOIIMMH BEKTOPAM U
KOOpAMHATAaM B IIPOCTPAHCTBE;

BBIIIOJIHATE JEUCTBUS HAJl BEKTOPAMU;

BeposiTHOCTH M CTATHCTUKA:

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: Tpad, TUIOCKUM rpad, CBA3HBIN rpad,
nyTh B rpade, Lemb, HUKI, AePeBO, CTENIEHb BEPIIUHBI, AEPEBO CIyYailHOro
JKCIIEpPUMEHTA;

CBOOOTHO ONEPUPOBATH MOHATUSAMHU: CIYYaHBIN HKCIIEPUMEHT (OIIBIT),
clly4aiiHoe coObITHE, DIIEMEHTAPHOE Clly4ailHoe coObITHE (3JIEMEHTAPHBIHI
MCXOJ) CIIy4aifHOT'O OMBITA, HAXOJIUTh BEPOSATHOCTH COOBITUI B OIBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU;

HaXOJUTh U GOPMYIUPOBATH COOBITUSA: TIepeceueHue, OObEIUHEHUE JaHHBIX
COOBITH, COOBITHE, TPOTHUBOIIOJIOKHOE TAaHHOMY, UCIIOJIb30BaTh
auarpamMMbl Dijiepa, KOOPAUHATHYIO IPSAMYIO I pELICHHs 3a/1ad,
MOJIb30BaThCs (HOPMYIION CIIOKEHHS BEPOSTHOCTEH /1JIs1 BEPOSITHOCTEH IBYX
U TPEX CIIy4alHBIX COOBITHH;

ONEPUPOBATH NOHATUSAMMU: YCIOBHASI BEPOATHOCTh, YMHOKEHUE
BEPOSITHOCTEN, HE3aBUCUMBIE COOBITHS, IEPEBO CIYYAMHOIO SKCIIEPUMEHTA,
HAXOJUTh BEPOSITHOCTU COOBITUHM C TOMOUIBIO MPaBUJIa YMHOXKEHUS, JepeBa
CJIy4aifHOTO OIbITa, UCIIOJIb30BaTh (POPMYITY MOJTHON BEPOSATHOCTH,
dbopmyny baiteca nipu pereHuu 3a1a4, onpeacssiTh HE3aBUCUMOCTh
cOOBITHI MO (hopMyJie U IO OpPraHU3alK CIIyYaitHOro SKCIIEPUMEHTA;
MPUMEHSTh U3yYeHHbIE KOMOUHATOPHBIE (DOPMYJIIbI 1JIs1 IEPEUHUCICHUS
AJIIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITUIN CITy4alfHOTO OTIbITA,
peLIeHus 3a7ay 110 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CITyYalHbBIN OTBIT
(uctiblTaHuE), YCIeX U HeyJjaua, He3aBUCUMBbIE UCTIBITAHUS, CepUs
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UCIIBITAHUM, HAXOJIUTh BEPOSITHOCTH COOBITHI: B CEpUM UCTIBITAHUHN 10
IIEpBOI0 yCIIeXa, B CEpUU UCIIBITAHUM bepHyIn, B ONBITE, CBI3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: CIydaliHas BEJIMYMHA, paclpeeeHe
BEPOSITHOCTEH, TUarpaMMa pacripejiefieHus, OuHapHas ciyqaifHast
BEJIMYKMHA, TEOMETPUUECKOe, ONHOMHAIBHOE pacipeiesICHUE;

® OIEpPUPOBATH NOHATUAMU: COBMECTHOE PACIIPENAECICHHUE ABYX CIIy4YalHbIX
BEJIMYMH, UCTIOIb30BaTh TAOIMILy COBMECTHOTO paclpeeieHus ABYX
CJIy4alHbIX BEJIWYHH JUIS BBIACICHUS PACIIPEIEIICHUS KaXKI0M BEJIMYUHBI,
ONPEAEIICHNS] HE3aBUCUMOCTH CIIyYaHbIX BEJINYNH;

e CcBOOOJHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OKHUIaHUS CITy4aiiHON
BEJIMYMHBI (pacnpeienieHus ), IPUMEHATh CBOMCTBA MATEMAaTHYECKOTO
O’KUJAHHUS IIPU PELICHUU 3a/1a4, BBIYUCIIATh MATEMaTUYECKOE 0KUIaHUE
OMHOMMAIILHOTO ¥ T€OMETPUUECKOTO paclpeIeeHH;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: JUCHIEPCUS], CTAHAAPTHOE OTKJIOHEHUE
CJIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA IUCIIEPCUH CIIyYaWHOMN
BEJMYMHBI (pacnpeeseHus) NPy PEelIeHU! 3a1a4, BBIYUCIATh JUCIIEPCUIO U
CTaHJapTHOE OTKJIIOHEHUE T€OMETPUUYECKOTO U OMHOMHAILHOTO
pacupeieICHU;

® BBIYUCIATH BEBIOOPOUYHBIE XapaKTEPUCTUKH MO JaHHOU BHIOOPKE U OLIEHUBATH
XapaKTePUCTUKHU T'€HEePaTbHOM COBOKYITHOCTH JAHHBIX 110 BHIOOPOUYHBIM
xapakTtepuctukam. O1leHUBaTh BEPOSTHOCTH COOBITUNA U MTPOBEPATH
MIPOCTEUIIINE CTATUCTUYECKUE TUIIOTESBI, IT0JIb3YSICh N3YUYECHHBIMU
pacnpeneeHusIMU.

3. Conep:xkanme yueOHOro npeamera «MaremaTtuka»

Paznexn 1. BBenenue B npeamer

MaremaTuka B HayKe, TEXHUKE, SJKOHOMUKE, HTH(HOPMAIIMOHHBIX TEXHOJOTHUIX U
MPAKTUUECKOMN NeATeNbHOCTU. BKilaag poCCUIUCKMX MAaTEMAaTUKOB B Pa3BUTHUE HAYKH.

Paznen 2. PazBurue moHsATHS O YUCIE

MHOk€eCTBO, omnepaluy HajJl MHOKECTBAMM M UX CBOMCTBaA. Jlnarpammsl Diijepa —
Benna. [IpyuMeHeHHe TEOPETUKO — MHOKECTBEHHOT'O anmnapara JiJjisi OMMCaHUs pPeaIbHbIX
MIPOIIECCOB U SIBJICHUM MPU PEIICHUH 3a]1a4u U3 IPYTUX YYCOHBIX IPEAMETOB.

Panmionanpapie  unciia. OOBIKHOBEHHBICE M JECATHYHBIE JPOOH, TPOILICHTHI,
OeckoHeuHbIe nepuoauyeckue apoou. [lpumenenue apoOer U MPOLECHTOB IS PEIIeHUs
MPUKJIAAHBIX 3a/1a4 U3 PA3JIMYHBIX OTpAClIeil 3HAHUW U peAIbHOM KU3HHU.

JlelicTBUTENbHBIE  4YMCla.  PallMoHaldbHBIE W HPpAIMOHAJIBHBIE  YHCIIA.
ApudmMeTndeckue onepanuu ¢ JeHCTBUTEILHBIMU YUCIaMUi. MOIyJb 1€MCTBUTEIBHOTO
gucia u ero cBoiicTea. [IpubnmkEHHbIC BRIYMCICHUS, TIPaBUiIa OKPYTJICHUS, TPUKHUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCICHUM.

KommiekcHbie uncia. AnreOpandeckas U TpUTOHOMETpuueckass (OpMbI 3allliCH
KOMIUIEKCHOTO uuciia. Apudmernyeckue ornepanud ¢ KOMIUIEKCHBIMU YHCIIAMH.
N300paxenne KOMIUIEKCHBIX YHMCEN Ha KOOPJAWHATHOU muiockocTu. Dopmyna Myaspa.
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Kopnu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YUCeN IS
perieHns GU3NIEeCKUX U TEOMETPUUECKUX 3a/1ad.

Crenienb ¢ 1enbIM NokazarteiieM. bunom Hrlotona. Vcmonn30BaHue moaxoasiei
dbopMBI  3amMCU  JEUCTBUTEIBHBIX YHMCEN JJIsI PEIICHUS MPAKTUYECKUX 3a1ad u
MPEJICTABICHUS JaHHBIX.

ToxaecTBa M TOXIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHECHHUS.
PaBHOCWUIIBHBIE YypaBHEHMSI W ypaBHEHUA - CHEACTBUS. HepaBeHCTBO, pellieHue
HEpPABEHCTRBA.

OCHOBHBIE METOJBI PEIICHUS LEJIbIX U JPOOHO - pallMOHAJBHBIX YpaBHEHUU W
HEpAaBEHCTB. MHOrOWIEHbl OT OJHOM TiepeMeHHOM. JlemeHue MHOrowieHa Ha
MHOTOUYJIeH ¢ ocTaTkoM. Teopema besy. MHorowieHsl ¢ 1eiabIMu KO3 UITMEHTAMH.
Teopema Buera. Pemenue mpukiiagHbIX 3a7ad ¢ MOMOIIBIO APOOHO — PaIlMOHAIBHBIX
YPaBHEHUM.

ITocTtpoeHre MareMaTUYECKUX MOJENIE  peallbHOM CUTyallud [OMOIIbIO
YpaBHEHUW W HEpaBeHCTB. lIpuMeHeHHWE ypaBHEHHW W HEPABEHCTB K PEUICHUIO
MaTeMaTUYEeCKUX 3a/1a4 U 3a71a4 U3 Pa3IMUHbIX 00JacTel HAYKH U PeaIbHOM JKU3HHU.
lIpakmuueckoe 3ansmue 1. BelloJiHEHNWE oniepaldii HaJ MHOKECTBAMMU.

IIpaxmuueckoe 3ansamue 2. BeIllOJIHEHUE NEHCTBUI HAJl I€MCTBUTEILHBIMU YUCIAMH.
Ilpakmuueckoe 3anamue 3. IlpubnmkeHHOE 3HAUCHUE BEIMYUHBI. AOCOJIOTHAS U
OTHOCHUTEJIbHAS MOTPEUTHOCTH.

lIpakmuueckoe 3anamue 4. BblnojlHEHUE INEWCTBUUA HAJl KOMIUIEKCHBIMU YHUCJIAMH B
anreOpanyeckoit popme.

Ilpakmuueckoe 3auamue 5. PelieHne 1eNbIX U IPOOHO — pallMOHATILHBIX YpaBHCHUN U
HEpPABEHCTB.

lIpakmuueckoe 3auamue 6. PemieHne NpUKIaAHbIX 33/1a4 Ha COCTABJICHUSI YPABHEHUH U
HEpPABEHCTB.

Camocmosmenvnas paboma 1. JleicTBus Haa JNEWCTBUTEIBHBIMH M KOMILJIEKCHBIMU
YHCJIaMH.

Pa3znes 3. KopHu, crenenu u 1orapumsl

ApudmeTndyecknii KOpeHb HaTypaJIbHOM CTEIIEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM TOKa3aTesieM M €€ CBOMCTBA; CTENEHb C
JIEHCTBUTEIBHBIM ITOKA3aTEIICM.

Jlorapudpm uumcna. CpodictBa jorapudma. JlecaTuuHble ¢ HaTypaJibHbBIC
JorapugpMsl.

[IpeobpazoBaHUs YUCIOBBIX BBIPAKEHUH, COCPIKAIIUX CTEIIEHU U KOPHH.

UppauronanbHble ypaBHEHUS U HepaBeHCTBAa. OCHOBHBIE METOJbI PEIICHUA
HMppalMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

ITokazaTenbHble ypaBHEHUsS U HepaBeHCTBAa. (OCHOBHBIE METOIbl PEIICHUA
MOKa3aTebHbIX YPABHEHUN U HEPABEHCTB.

[IpeobpazoBaHuEe BBIPAXKECHHM, COIEPKAITUX JIOTapU(PMBI.

Jlorapudmuyeckre ypaBHeHUss U HepaBeHCTBA. OCHOBHBIE METOJBI PEIICHUS
norapumMUYecKX YpaBHCHUN U HEPABEHCTB.

ITocTtpoeHne MareMaTUYECKUX MOJIENIE  peallbHOM  CUTyallud [OMOIIbIO
YpaBHEHUN W HEpaBeHCTB. lIpuMeHeHHWE ypaBHEHHW W HEPABEHCTB K PEUICHUIO
MaTeMaTUYEeCKUX 3a/1a4 U 3a71a4 U3 Pa3IMUHbIX 00JacTel HAYKH U PeaIbHOM JKU3HHU.
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lIpakmuueckoe 3auamue 7. JleicTBus ¢ apu(METHUESCKUMU KOPHIMU N — OW CTETICHH.
IIpakmuueckoe 3anamue 8. PelieHre NMPOCTEHIINX UPPALUOHAIBHBIX YPAaBHEHUN H
HEPaBEHCTB.

IIpakmuueckoe 3ansimue 9. PelleHHe NpPOCTEUIINX NOKAa3aTEIbHBIX YPABHEHHH H
HEPABEHCTB.

IIpakmuueckoe 3auamue (0. Beraucnenue jgorapudmon. CoiicTBa jorapudmos.
IIpaxmuueckoe 3ansamue 11. IlpeodbpazoBanue orapudmMuueckux BbIpaKeHH.
IIpaxmuueckoe 3ansamue 2. PelieHue mpocTeHIIMX JorapupMUYECKUX YpaBHEHHU U
HEPABEHCTB.

IIpakmuueckoe 3anamue 60. PemieHne ypaBHEHUI pa3InyHbIMU METOJAAMHU.
IIpakmuueckoe 3anamue 61. PemieHrne HEPaBEHCTB Pa3IMYHBIMUA METOIAMH.
Ilpakmuueckoe 3anamue 62. PelieHne ypaBHEHMII M HEPaBEHCTB TIpapUUECKUM
METOJOM.

IIpakmuueckoe 3anamue 63. PemieHne ypaBHEHHI B KOMIUIEKCHBIX YHCIIAX.
Ilpakmuueckoe 3anamue 64. I'padbudeckuit cnocod perieHus ypaBHCHU U HEPaBEHCTB
C IBYMsI IEPEMEHHBIMH.

IIpakxmuueckoe 3anamue 65. Pemenne CJIY metonom Kpamepa.

IIpakmuueckoe 3anamue 66. Pemenue 3amad Ha COCTABICHUE YPaBHEHUN U CHCTEM
YPAaBHECHUM.

IIpaxmuueckoe 3ansamue 67. Pelienne noka3aTeiabHbIX U JIOTApUPMUUECKUX YpaBHEHUN
U CUCTEM YpaBHEHUM.

lIpakmuueckoe 3anamue 68. PemieHue TPUTOHOMETPUYECKUX YPABHEHUHM U CHCTEM
YPAaBHEHUM.

lIpakmuueckoe 3anamue 69. PelieHME TPUTOHOMETPUUYECKUX HEPABEHCTB U CHCTEM
YPAaBHEHUM.

IIpakmuueckoe 3anamue 70. PelieHHne TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB.
lIpakxmuueckoe 3ansamue 71. Pemienue 3a1a4 1o TeMe «YpaBHEHUS U HEPABEHCTBA.
Camocmoamenvruas paboma 2. Pemenue 3amau no teme «KopHH, cTeneHu u
Jorapu@meI.

Pazpnes 4. IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA cTepeoMeTpun. Touka, mpsiMasi, TIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 06 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsMBIX B [POCTPAHCTBE:  IMEPECEKAIOIIUECH,
napajulelibHble M CKpelluBaromuecs npsMble. [Ipu3Haku CKpelIMBAIOIIUXCA TPSIMBIX.
[TapamienbHOCTh MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSMBIE B
IIPOCTPAHCTBE; MAPAJUIENBHOCTD TPEX MPSAMBIX; NAPAIEIBHOCTh NPSIMOM U TNIOCKOCTH.
[lapannenbHoe W ILEHTPaIbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MNapaJiebHOrO MNpoeKkTupoBaHus. W3o0paxkenue Quryp B mnapauiebHON
MPOEKIMU. YTJIbl C COHAIPABICHHBIMM CTOPOHAMH; YIOJd MEXIYy NpsSIMbIMU B
npocTtpancTBe. [lapaminenbHOCTh IUIOCKOCTEHN: MapajulesibHbIE IIJIOCKOCTH; CBOMCTBA
napajuieNbHbIX TiockocTel. [lpocTeiiue nmpocTpaHCTBEHHbIE (DUTYpHI HA MJIOCKOCTH:
TeTpa’ap, NapAJIEIENUIIE; TIOCTPOCHUE CEYEHNU.

[leprieHAUKYJISIPHOCTh MPSIMOM M IUJIOCKOCTH: TEPHEHIUKYISIPHBIE TMPSIMBIE B
IIPOCTPAHCTBE, MPSMbIC MAPAIIIEIbHBIE U NMEPNEHANUKYJAPHBIE K IUIOCKOCTH, NMPU3HAK
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MEPIEHINKYJIAPHOCTA NMPAMOM M IUIOCKOCTH, TEOpEMa O MPSMOM IMEPHNEHINKYJIAPHOU
mI0ckocTu. OpToroHanpHOE NpOeKTUpoBaHUE. [leprneHIUKyNIslp W HAaKJIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIUS
burypsi Ha IIJIOCKOCTb. [leprieHIUKYISIPHOCTD MIJIOCKOCTEN MIpU3HAK
MEPIEHINKYJIIPHOCTH JBYX IUNIOCKOCTEN. Teopema o TpEX NepneHuKyJIIsApax.

VYribl B IPOCTPAHCTBE: YrOJd MEXKAY MPAMON U IUIOCKOCTHIO; JBYIPAHHBIN YroJI,
JMHEWHBIA yroja JBYTpaHHOTO yrija. TpéXrpaHHbIi U1 MHOrorpansHbie yribl. CBoHCTBa
IUIOCKAX YTJIOB MHOTOIpaHHOro yrija. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TpEXTpaHHOro yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIA.
IIpakmuueckoe 3aunamue [3. llpuMeHeHHE NpHU3HAKA MAPAJUIEIBHOCTH NPSIMON U
IJIOCKOCTH NP PELIEHUU 3a/1a4.

IIpakxmuueckoe 3ansamue 14. HaxoxaeHue yriia Mexay IpsIMOd U MJIOCKOCTHIO.
Ilpakmuueckoe 3awsamue 15. llnomanb opToroHaibHOM mpoekiuu. M3o0paxkeHue
MPOCTPAHCTBEHHBIX PUTYD.

IIpakmuueckoe 3auamue 16. Pemenune 3amad no teme: «lIpsiMble W TJIOCKOCTH B
IIPOCTPAHCTBEY.

Paznes 5. KomOnHaTopuka, BepOSITHOCTh M CTATHCTHKA.

I'pad, cBs3ubiii Tpad, nytu B rpade: mukibl u 1enud. CteneHb (BaJ€HTHOCTD)
BepiHbL. ['padsl Ha uiockocTu. JlepeBbs.

CnydaliHble SKCIIEpUMEHTHI (OMBITHI) M Cly4yalHble COOBITHS. DJIeMEHTapHbIE
coObITHsl  (Ucxonbl). BeposiTHOCTH ciydailHOro coObITHS. bBAM30CTH YacTOTHl U
BEpPOSITHOCTU CcOObITHH. Ciy4ailHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMU.

Onepanuu Hajg COOBITHSIMU: TIEpeceueHHe, OO0BbEIMHEHHE, MPOTHUBOIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHUS BEPOSATHOCTEH.

VYcioBHass BEPOATHOCTH. YMHOXKEHHE BEpOATHOCTEH. JlepeBO ciyd4arHOro
skcriepuMenTa. @opmyna nosHOM BeposTHocTH. Popmyna baneca. HeszaBucumebie
COOBITHS.

bunapHbiil ciyyaliHblil OmbIT (MCHBITaHHME), ycnex W Heyaada. HeszaBucumblie
ucnbiTaHud. CepHsi HE3aBUCUMBIX HUCIBITAHUWA A0 TepBoro ycmexa. llepectaHOBKU U
daxTopuan. Yucno coueranuit. TpeyronpHuk Ilackans. @opmyna 6unoma HproToHa.
Cepust He3aBUCHMBIX ucHbITaHuil bepuymnu. CrydaiiHbli BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyyvaitnas BEJIMYMHA. Pacnpenenenne BEPOSATHOCTEN. Juarpamma
pactipenenenusa. Onepanuu HajJ ClIy4allHbIMM BEJIMYMHAMHU. bUHapHas cirydaiiHas
BenuunHa. [IpumMepsl pactipeneneHuil, B TOM YHCIie TeOMETPUYECKOe 1 OMHOMUAIBHOE.

CoBMmecTHOE  pacmpenesieHHe JIByX CIydalHbIX BeauuuH. He3aBucuMmble
CIIy4aliHbI€ BEJINYMHBI.

MartemaTuyeckoe OKHMJaHUWE CIydyalHOM BeNW4uHBI (pacnpenenenusi). [Ipumepst
MPUMEHEHUS MaTEMaTUYECKOro OXUAaHUs (CTpaxoBaHue, joTepes). MareMmaTtudeckoe
OXUJaHuEe OWHApHOW Cclly4allHOW BeIM4YMHBL. MaTeMaTudeckoe OXUAaHUE CYMMBbI
CIy4yalHbIX  BEJIMYMH. MareMaTH4ecKoe  OKHUJAaHHE  TIEOMETPUYECKOrO0 U
OMHOMMAJILHOTO paclpeeIeHH.

Jlucnepcust U CTaHIApPTHOE OTKJIOHEHHWE CIy4YalHOW BETUYMHBI (pacmpenesieHus).
Hucnepcust OuHapHOM  ciiydailHOM  BenuMuMHBL. ~ MaTemMaTudyeckoe  OXuJaHue
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MIPOU3BEJICHUS U IUCIIEPCUS] CyMMBI HE3aBUCHUMBIX CIIy4alHbIX BeJMYMH. Jlucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMHUAIILHOTO pactpesneneHus. Jlucnepcus U cTaHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEICICHHUS.

HepaBenctBo YeoOsniméBa. Teopema YeOwnméBa. Teopema beprymiu. 3akoH
Oonbux yucen. BeibopouHblii MeTON UcchenoBaHui. BEIOOpOUYHBIE XapaKTEPUCTHUKHU.
OrneHrBaHNE BEPOSITHOCTU COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeumx
TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PaCIpeICICHUMN.

HenpepsiBHble  cinydaiinble  Beau4uHbl.  [Ipumepsl. DyHKIMS  [IOTHOCTH
BEPOSITHOCTU pacmpenesicHus. PaBHOMEpHOE pacnpelesieHne U €ro CBOMCTBA. 3aJaud,
NPUBOSIIME K TIOKA3aTeIbHOMY  PaclpelelICHUI0.  3aaadd, NPUBOJAIINE K
HOpMaJIbHOMY pacnpeaeneHno. DyHKIMUS TIOTHOCTH BEPOSTHOCTH MOKA3aTEIbHOTO
pacripefiesieHus, (QYHKIMS TUIOTHOCTH BEPOATHOCTU HOPMAJIBHOIO paclpe/iesICHHUS.
DyHKIMSA INIOTHOCTU U CBOMCTBA HOPMAJILHOTO Paclpe/Ie/ICHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUM. 3ajauu, MPUBOISIINC
K pacnpenenenuro Ilyaccona.

KoBapuarnust nByx ciaydailHeix BenuunH. KoadduuueHT nuHEHHON KOppensiuu.
CoBMmecTHBIE HAOMIOJEHUS ABYX BeIUYUH. BBIOOpOUYHBIN KOI(PIUIHMEHT KOPPEISIUU.
Paznuumne Mexny NUHENHOW CBA3BIO M IMPUUYMHHO-CIICACTBEHHOM CB3bIO. JIMHeWHas
perpeccusi, METOJl HAMMEHBIINX KBaJpaTOB.

IIpakmuueckoe 3anusmue 17. 3agaun Ha MOJACYET YUCJA Pa3MEILICHUM, NEPECTaHOBOK,
COYETAHUU.

IIpaxmuueckoe 3ansamue 8. Penienue npocTelmmnx KOMOMHATOPHBIX 3a/1a4.
llpakmuueckoe 3anamue 19. PemeHue koMOWHATOpHBIX 3anay. [IpaBuwiio cymMmbl U
MPaBUJIO MPOU3BEIACHHUS.

lIpaxmuueckoe 3anamue 5(0. TeopeMbl CIIOKEHUS 1 YMHOXKECHHS BEPOSATHOCTEM.
IIpakmuueckoe 3anamue 5 1. PellleHUs KIACCUUECKUX 3a/1a4 TEOPUU BEPOSTHOCTEN.
IIpakmuueckoe 3anamue 52. Beraucnenue xapakrepuctuk JICB.

Ilpakmuueckoe 3anamue 53. llpencraBneHue NaHHBIX (TaOJMIIBI, AUArPaMMBI, TpaduKkwm).
YucnoBble XapaKTEPUCTUKHA MOJA.

Ilpakmuueckoe 3auamue 54. PelieHne 3a/1a4 C MOMOIIIBIO TpadoB.

Ilpakxmuueckoe 3auamue 55. BoIOOPOUHBIN METO/I MCCIICTIOBAHUH.

IIpakxmuueckoe 3auamue 56. BoIOOPKU U BEIOOPOUHBIC paCpe/ICICHUSI.

llpakmuueckoe 3auamue 57. IlocTpoeHrE OJMIOHA U TUCTOTPAMMBI.

lIpakxmuueckoe 3anamue 58. Pemienue 3a1a4 MaTeMaTUUECKON CTATUCTUKU.
lIpakxmuueckoe 3anamue 59. Pemenne 3a1a4 TB 1 maTeMaTnyeckoi CTAaTUCTUKU.
lIpakxmuueckoe 3auamue 72. PenieHne NpUKIAAHBIX 33/1a4 C MOMOIIbIO BEPOATHOCTHBIX
MO/JIEJIEN.

Pa3znes 6. BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE.

[ToHATHA: BEKTOP B MPOCTPAHCTBE; HYJIEBOW BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOPHl KOJUJIMHEApHbIE, COHAMNPABICHHBIE W TMPOTHUBOMOJIOKHO HAIpPaBJICHHBIC
BEKTOpHhl. PaBeHCTBO BEKTOpOB. JIEHCTBUS C BEKTOpAMH: CIIOKEHUE WU BBIYUTAHUE
BEKTOPOB; CyMMa HECKOJIBKHUX BEKTOPOB; YMHOK€HHE BEKTOpa Ha uuciio. CBoicTBa
CIOXXKeHUS BeKTOpoB. (CBOWCTBAa YMHOXEHUSI BEKTOpa Ha uucio. Ilonsarue
KOMIUIAaHApHbIE BEKTOpPHL. [Ipu3HAaK KOMIUIaHApHOCTH TPEX BEKTOpoB. IIpaBuio
napaimnenenunena. Teopema O pasfioKEHHM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
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BekTopaM. llpsmoyronpHasi cuctema KOOpAuHAT B mpocTpaHcTBe. KoopauHaTbl
BekTopa. CBs3b MEX]y KOOpJMHATAMU BEKTOpa U KOOPAMHATAMHU TOUEK. YTOJI MEXIY
BekTopamMu. CkaisipHOE POU3BEACHUE BEKTOPOB.

BexTtopsl B mpoctpanctBe. Omnepanuu Haj BeKTopamH. BekTopHOe yMHOMXEHUE
BeKTOpoB. CBOICTBa BEKTOPHOTO yMHOXXEHHs. [IpsiMmoyrosibHasi cuctema KOOpIUHAT B
npoctpaHcTBe. Koopaunarel BekTopa. Paznoxkenue Bexkropa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3aau.

IIpakmuueckoe 3anamue 20. CymMMa HECKOJIBKHX BEKTOPOB. YMHOKEHUE BEKTOpa Ha
YHCIIO.

IIpaxmuueckoe 21. TIpsMoyronbHas cucTeMa KOOpJAUHAT B pocTpancTe. KoopauHaThl
BEKTOpa.

IIpaxmuueckoe 3ansamue 22. IlpocTeiiire 3aa4u B KOOpAUHATAX. Y paBHEHUE CHEPHI.
Ilpaxmuueckoe 3anwsamue 23. TlocTpoeHue yria MexAy BekTopamu. Berumcienue
CKaJIIpHOTO MPOMU3BEICHHS BEKTOPOB.

lIpaxmuueckoe 3ansamue 24. MeTo KOOpAUHAT B IPOCTPAHCTBE.

Camocmoamenvras paboma 3. Bextopsl B mpocTpaHcTBe. JeiicTBUs HaJ BEKTOpaMU B
KOOpAWHATHOH dopme.

Pazges 7. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuueckas OKpyKHOCTb, OTPEEICHHE TPUTOHOMETPUUECKUX (PYHKITHI
YHCIIOBOTO apryMEHTa.

OcHOBHbIE TPUTOHOMETPHUYECKUE bopMybl. [Ipeo6GpazoBanue
TPUTOHOMETPUUYECKUX BBIPA)KECHUH. PelieHne TpUTrOHOMETPUYECKUX YPABHEHHM W
HEPaBEHCTB.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B pPEAJIbHBIX Mpoleccax U sBieHusX. ['paduku
peabHbIX 3aBUCUMOCTEH.

Ilpaxmuueckoe 3anamue 25. llpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
JUTSI BBIYUCJICHUS 3HAaYEHUN TPUTOHOMETPUYECKUX QYHKUUM 110 OJTHON U3 HUX.
IIpakmuueckoe 3ansamue 26. IlpeoOpazoBaHue MNPOCTEHIINX TPUTOHOMETPUUECKHUX
BBIPAKCHU .

IIpaxmuueckoe 3ansamue 27. PelnieHre NpocTeHIINX TPUTOHOMETPUYECKUX YPABHEHUH.

Paznen 8. ®ynkuumn u rpagpuxu.

OyHKIMsA, cnocodbl 3amaHus  (GyHKOUMU. B3aumHO oOpaTHble  (YHKIUU.
Komnozunus pyukmuii. ['papuk pynkuun. dnementapHbie mpeodpa3zoBaHus rpadukon
GbyHKUIUHA.

OO6nactp omnpeAeneHuss U MHOXKECTBO 3HaueHuM QyHkiuu. Hymu ¢yHxuun.
[IpoMexxyTku 3HaKonoctosHcTBa. YETHble M Heu€rHble ¢GyHkuuu. llepuoamueckue
¢byakuuu. IIpomMexXyTKM MOHOTOHHOCTH (yHKIMH. MakcuMyMbl ¥ MHUHUMYMBbI
¢byukuuu. Hanbomnpiee u HauMeHblee 3Ha4yeHus1 QyHKIUU Ha TPOMEKYTKE.

Jlunelinas, KBajapaTWU4Hass U JAPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIeIOBAHNE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas ¢yHKUMS C HaTypajdbHBIM M LEJbIM Toka3areiem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS n-oM cTeneHu Kak (PyHKIMU oOpaTHOUM CTENeHU C
HATypaJbHBIM IMOKA3aTEIEM.
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[lokazarenbHast u jorapu@muyeckas (yHKIMHM, WX CBOWCTBA U Tpadukwy.
Ucnonb3oBanue rpadukoB GyHKUMNA A pelieHus: ypaBHeHUU. Tpuronomerpudeckue
(GyHKUMH, X CBOMCTBA U rpadUKH.

I'padpux xomnoszumuu ¢Qyukuii. ['eomerpuyeckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB HA KOOPJUHATHOMN TIOCKOCTH.

Hcnonb3oBanue rpa@ukoB (QYHKIUNA [ HUCCIEAOBAHMS NIPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MNPHU PEIICHUH 3aJad U3 APYruX Yy4yeOHBIX
MIPEIMETOB U PEANbHON KU3HH.

IIpakxmuueckoe 3anamue 30. OmnpeneneHue YETHOCTH W HEUYETHOCTH pPa3IMYHBIX
GbyHKUIUHA.

IIpaxmuueckoe 3ansamue 31. Haxoxnenue cBOMCTB GyHKIIUU.

Ilpakmuuyeckoe  3amamue  32. IlocTpoeHue rpauKoB  MOKa3aTEIbHBIX U
gorapupMuyeckux ¢yHKIHMA.

IIpaxmuueckoe 3ansamue 33. IlocTpoeHue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHIA.

IIpakxmuueckoe 3anamue 34. IlocTpoeHne rpadUKOB KyCOYHO — HENPEPHIBHBIX
GbyHKUUHA.
IIpakmuueckoe 3anamue 35. Pemenue 3amady no teme «@PyHKIUHU, UX CBOICTBA U
rpadukm».

Camocmoamenvras paboma 4. Iloctpoenue rpadukoB QyHKIIHIA.

Pa3gesn 9. MHOrOrpaHHUKHY M KPyIJible TeJa.

Bunsl MHOrOrpaHHHMKOB; pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma; npsMas U HAKJIOHHAs MPU3Mbl; OOKOBas M TMOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, NpsSMOYTOJIBHBIA Napaluieienune] U ero cBoicTtBa. Kpardaiimue
IIyTH HA MOBEPXHOCTU MHOrorpaHHuka. Teopema Dilnepa. I[IpocTpaHcTBEHHas TeopeMa
[Tudaropa. [Mupamuaa: n-yronabHas nupamuja; NpaBUIbHAs U yCE€UEHHAs MUPAMUIIbI.
CpoiictBa pébep U OOKOBBIX TpaHed mpaBwiIbHOM mnHpaMuibl. [IpaBuibHBIE
MHOTOTPAaHHHUKHU: TpaBUJbHAs TMpU3Ma M MpaBWIbHAsA MNHUPAMULA; NPABUIbHAS
TpeyroJjibHasi MUpaMua U MPaBUIbHBIN TeTpasrap; KyO. IlpencraBieHue o mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’p, NJOJAEKa’Ap U UKOCAIP.

Bbrunciienre 31eMeHTOB MHOTOTPAHHHUKOB: pé€Opa, nuaronanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTU U MOJHON MOBEPXHOCTU MPSIMOM MPHU3MBI, IJIOLIAAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsMOl npu3Mebl. [lnomaas 60KoBOM MOBEPXHOCTH U
MTOBEPXHOCTH NPABUIBHON MUPAMUJIBI, TEOPEMA O TUIOLIAAN YCEYEHHON TUPaMUIBbI.

CI/IMMCTpI/IH B MMPOCTPAHCTBC. DIeMEHTBI CUMMCTpPUHN IMpaBUJIbHBIX
MHOT'OI'PaHHUKOB. CI/IMMCTpI/IH B IMPaBHIBHOM  MHOI'OTPAaHHUKC!: CUMMCTpPHUA
mapaJuICJICIrIICaa, CUMMCTpHUA MNpaBWJIBHBIX TIIPHU3M, CHMMCTPHA HpaBI/IJIBHOﬁ
nmupaMubI.

IonsaTus: MUINHAPHUYICCKAA IOBCPXHOCTD, KOHHUYCCKaA IMOBCPXHOCTD,

cepuueckas MOBEPXHOCTb, 00pa3ylolre MOBEpXHOCTEeH. Tena BpalleHHUs: LHUIMHID,
KOHYC, YCEeUEHHBIN KOHYC, cdepa, map. BzanmHoe pacnonosxkenue cepsl U MIOCKOCTH;
KacaTelbHas IUIOCKOCTh K cdepe. M300pakeHune Ten BpamleHHs Ha IUIOCKOCTH.
PaspépTka nunuHapa u KoHyca. CuMMeTpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBA 00BbEMOB Tenl. TeopeMa 00 00BEME MPSIMOYTOIBHOTO
napajenenunena u cieactsus u3 He€. OObEM MNpSAMON M HAKIOHHOW MPHU3MBI,
WIMHPA, TUpaMUIbEI U KoHyca. OOBEM I1apa U IMapoBOro CETMEHTA.
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KoMOuHanuu Ten BpailleHus 1 MHOrorpaHHUKOB. [Ipu3ma, BnucanHas B UMIUMHAP,
onucaHHas okoyio umiauHapa. [lepeceyenue chepsl u mapa ¢ miockocteio. Kacanue
mapa u cdepbl MI0CKocThio. [loHATHE MHOTrOrpaHHHMKA, OMKUCAHHOTO OKOJIO CQepshl,
cdepbl, BIMCAHHON B MHOTOTPAaHHUK WM TEJIO BPAILECHUS.

[Inomaas NOBEpXHOCTH LMJIMH]IPA, KOHYCA; MJI0Mma b chepbl 1 e€ yacTel.

[lonobue B mpoctpancTBe. OTHOUIEHHWE OOBEMOB, IMJIOMIAJACH TOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpazoBanue mogoOusi, romorerus. Pemenue 3agad  Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

IlocTpoeHne cedeHuii MHOTOTPAHHHUKOB W TEJN BpPAICHUSA: CEYEHHs LWIMHIpA
(mapamienbHO U MEPHEHAMKYISIPHO OCH), CEUeHUs KOHYca (MapajiebHOe OCHOBAHMIO
U TIPOXOJSlIee Yepe3 BEPUIMHY), CEUEHUS IIapa; METOAbl TOCTPOCHUSI CEUCHHI: METO/]
CJIEZI0B, METOJI BHYTPEHHETO ITPOEKTUPOBAHUS, METO IEPEHOCA CEKYLIEHN MIIIOCKOCTH.
lIpaxmuueckoe 3ansamue 36. Pemenue 3ana4 o teme «lIpuzmay.
lIpakxmuueckoe 3anamue 37. Pemenue 3aaa4 o teme «lIlupamuma.

IIpakmuueckoe 3anamue 38. IlocTpoeHHE CEYEHUI MHOTOTPAHHUKOB.

lIpakxmuueckoe 3anamue 39. HaxoxneHue mioniaaei c€4eHnii MHOIrOTPaHHUKOB.
IIpaxmuueckoe 3ansamue 40. Boluucnenue 1ionaan NOBEPXHOCTH U 00beMa KPYTIIbIX
TeJl.

lIpakxmuueckoe 3ansamue 41. Pemienue 3aga4 no teMme «Kpyribie Tenay.
Camocmoamenvrasn paboma 5. HaxoxneHue miomaan CeYeHus: KpyribiX Tell.

Pazges 10. Hayana maTeMaTH4eCKOr0 aHAJIU3A.

[locnenoBaTenbHOCTH,  CMOCOOBI  3aJaHusl  TochefoBaTelbHOCTEH.  Merton
MaTeMaTU4eCKOM HMHAYKIUU. MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEA0BATEIBHOCTH.
HcTopus BO3SHUKHOBEHUS MaTEMaTHUYECKOT0 aHaIM3a Kak aHajin3a OECKOHEUHO MaJlbIX.

Apudmernyeckas M TreoMeTpuyeckas Mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAlOUIEH TI'€OMETPUUYECKON
nporpeccud. JIMHEHHbIM M 3KCIOHEHUHAIBHBIM pocT. Hucio € . dopmysa CIOXKHBIX
MPOLIEHTOB . Vcronap30BaHME IPOTPECCUN JUISl PELICHHS peallbHbIX 3aJa4 MPUKIIaIHOTO
XapakTepa.

HenpepoiBHble QyHKIMM U WX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpaduKoB
¢bynkuuid. CpoiicTBa (PYHKIIMI HENMpepbIBHBIX Ha OTpe3ke. Meroa MHTEepBaJIOB IS
pelieHusi HepaBeHCTB. [IpuMeHeHHe CBOWMCTB HENPEPBIBHBIX (QYHKUMN TS pelieHus
3a/1ad.

[lepBass m BTOpas mnpousBoAHble (yHKUMH. OmnpeneneHue, reoOMETPUUYECKUd U
(bu3HYecKuil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIIUH.

[IpousBoanbie 3nemMeHTapHbIX (GyHKUMHA. [Ipou3BogHasi cyMMBbl, MpOU3BEACHUS,
YaCTHOT'O U KOMITO3UIIMH (PYHKIUH.

[IpumeHeHne NPOU3BOJHON K HCCIEIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
skcTpeMymbl. HaxoskneHnne HauOodbIIEr0o M HAaWMEHbBIIEr0 3HAYEHUH HEeNpepbIBHOU
(GyHKUMU HA OTpE3KeE.

IIpuMeHeHne TPOU3BOAHOM ISl HAXOXKIAEHUA HAWIYYIIETO pPELIEHUS B
MPUKJIAHBIX 3aJa4ax, JJIs ONPENEIEHUs CKOPOCTH U YCKOPEHUS MPOLECcca, 3aJaHHOIO
bopmynoit unu rpaduKom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO mepBooOpasHbiXx. I[lepBooOpazHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs TEPBOOOPa3HBIX.
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WNHuterpan. ['eomeTpudeckuil CMBICI HHTErpayia. BperyucieHue OIpenes€HHoro
uHTerpana no gpopmyne Hetotona — JleiOnuna.

[IpumeHeHue uHTerpana s HaXOXKJICHUS MIIOIIAIeH IIOCKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepsl  pemenuit  guddepeHunanbHbIX — ypaBHeHUM. MareMatuyeckoe
MOJICJIMPOBAHUE PEaTbHBIX MPOLIECCOB € MOMOIIbIO AU((epeHIInaTbHBIX YPABHEHUI.
IIpakmuueckoe 3anamue 42. BplUUCIEHHE YJIEHOB IOCIENIOBATENIBHOCTA WU CYMMBI
OECKOHEUHO YOBIBaIOIIEeH TeOMETPUYECKON MPOrPECCHH.

IIpaxmuueckoe 3ansimue 43. BplunciaeHue TPOU3BOIHBIX PA3IMYHBIX (YHKIHMA.
Ilpakmuueckoe 3anamue 44. Pemenue 3agau no Tteme «llpomsBogHas (yHKUIMIA.
DU3UYECKUN U TEOMETPUYECKUN CMBICI TTPOU3BOTHONY.

IIpakmuueckoe 3anamue 45. IlpumeHnenne Tpou3BOIHON K UCCIICIOBAHUIO (DYHKITUU.
Ilpakmuueckoe 3anamue 46. Iloctpoenue rpadukoB (YHKIMH 0OpU TOMOIIHU
IIPOU3BOJHOMN.

Ilpaxmuueckoe 3ansamue 47. BelunciieHNE ONPEIEIIEHHBIX HHTETPAJIOB.

IIpakmuueckoe 3anamue 48. HaxoxaeHHe TUIOMAAN KPUBOJWHEIHON Tpaneuu.
IIpakmuueckoe 3anamue 49. Pemenune 3agau no teme: «IHTErpana u ero NpUMEHEHUE.
Camocmoamenvras paboma 6. WNurerpan u €ro IIPUMEHEHHE
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4. TemaTn4yeckoe IVIAHMPOBaHHE, B TOM YHCJIe C y4eTOM padouyeil MpPorpaMMbl BOCIIMTAHMSA € YKA3aHHEM KOJMYeCTBa
4acoB, OTBOAUMBIX HA OCBOCHHME KaKI0H TeMbl yueOHoro npeamera «MaremaTuka»

Ne Tema 3ansaTHS Komnuecr B tom uncne JIP u3 ®I'OC COO
IL.I1. BoyacoB |YP |II3 |K CpP
Pasnen 1. BBenenue B npeamer 2 2 0 0 0
1 MaremaTiika B HayKe, TEXHHKE, OSKOHOMHUKE, HMH()OPMAIIMOHHBIX | 2 2 JIP1- JIP8
TEXHOJIOTUSX M TPAaKTUYECKON JedarenbHOCTU. Bkiag poccuiickux
MaTEMaTHUKOB B Pa3BUTHE HAYKH.
Pa3nes 2. PazBuTHe NOHATHSA 0 YHCJIE 24 10 12 0 2
2 MHosxecTBa, X BUIbI U cIOCOOBI 3a1aHus. JlnarpaMmMbl Ditnepa — 2 2 JIP1.3
Benna. JIP4.1
3 Omneparuu Haj MHOKecTBaMU. OTHOIIEHUS MEK/Ty MHOKECTBAMH. 2 2 JIP 6.1, 6.3 - 6.4;
4 BrinosiHeHue onepanuii HaJy MHOXKECTBaMH. 2 2 JIP7.2
5 [lenble ¥ panMOHAIbHbIE YKCTa. ApUPMETHIECKUE OTIEPALIMH HAl 2 2 JIP8.1 - 8.2
paloHaIbHBIMU YHClIaMU. beckoOHeUHble EPHOMYECKHUE JPOOH.
6 IIpakTuueckast pabora 1. BrinonHenne elcTBUil HaT 2 2
JNeMCTBUTEIbHBIMU YHCIIAMHU.
7 [TpubmmkeHHOe 3HAYeHUE BETUYUHBL. AOCOIOTHAS M OTHOCHUTEIhHAS 2 2
MOTPEIIHOCTH.
8 IToHATHE KOMIUIEKCHOTO Yncia. I'eoMeTpudecKkas HHTEPIpeTays 2 2
KOMIIJIEKCHBIX YHCEIL.
9 IIpakTnyeckas pabora 2. BeinogHeHne 1eHCTBUI HaJl KOMIUIEKCHBIMU 2 2
YHCJIaMH B ajireOpandeckoil popme.
10 ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30BaHUS HaJl ypaBHEHUSIMU U 2 2
HEPABEHCTBAMMU
11 IIpakTnyeckas padota 3. Permenue nuensix u JpoOHO — pariMoOHaIbHBIX 2 2
YPAaBHEHUI U HEPaBEHCTB.
12 | Peurenue npuKkJIaaHbIX 3a/1a4 HA COCTABJICHUS] YypaBHEHUHN U HEPaBEHCTB. | 2 2
13 JlelicTBus HaJ NEVCTBUTEIbHBIMU U KOMIUIEKCHBIMU YHCJIAMH. 2 2
Pasnen 3. Kopuu, crenenu u gorapugmsl 28 14 12 0 2




14 | Kopnu u crenenu. KopHu 13 HaTypaabHOro 4MCiIa U UX CBOMCTBA. 2 2 JIP1.3

15 [TpeoOpazoBanme BEIpAKEHUH, COIEPIKAMNX PAJTUKAIIBI. 2 2 JIP4.1

16 | [pakruueckas pabora 4. JleficTBHs ¢ apu(PMETHUCCKAMU KOPHIAMH N — | 2 JIP 6.1,6.3 - 6.4;
OU CTEIIECHMU. JIP7.2

17 | Penenue npocTeMIMX MPPaMOHAIBHBIX YPABHEHUH M HEPABEHCTBAMU. | 2 JIPS.1 - 8.2

18 Crernenu ¢ palliOHAIBLHBIMY TTOKA3aTEIsIMU U UX CBOWCTBA. 2 2

19 ITpeoOpazoBanHme BEIpAKEHUH, COIePKANUX PAIMOHATILHBIC CTETICHN 2 2

20 | Ilpaktuyeckas pabota 5. Penenue npocTedmx nokazareabHbIX 2
YPaBHEHUN U HEPABEHCTB.

21 Jlorapudm uncna. OCHOBHOE JIOTapU(HMUIECKOE TOKIECTRO. 2 2

22 | Beiuucnenue norapudmon. CBoiicTBa JIorapu(mMoB. 2

23 ITpaBwna neiictBus ¢ norapudmamu. Ilepexo K HOBOMY OCHOBAHHIO. 2 2

24 | Ilpaktuyeckas padbora 6. [IpeoOpazoBanue J0rapuPMUIECKIX 2
BBIPAXKCHUIA.

25 | Jlorapudmuueckiie ypaBHEHHS U HEPABEHCTBA, MX CUCTEMBI. 2 2

26 | Ilpaktuyeckas padora 7. Pemenne npocTeHmx gsorapupmMuaecKux 2
YPAaBHEHUI U HEPaBEHCTB.

27 | Pemenue 3a1au o teme: «KopHH, CTeneHH, JOrapruGMbD». 2

Pasnea 4. IlpsiMble ¥ NJIOCKOCTH B POCTPAHCTBE 22 12

28 B3anMHoOe pacnosiokeHue 1ByX NPsSMBIX B IPOCTPAHCTBE. 2 2 JIP1.3
[TapannenbHOCTh NPSIMOM U TIJIOCKOCTH. JIP4.1

29 | IlpuMeHeHue NpU3HaKa MApaJIEIbHOCTH NMPSAMON U IJIIOCKOCTH MPU 2 JIP 6.1, 6.3 - 6.4;
pELICHNH 3a]1ay. JIP7.2

30 | OGocHOBaHME B3aMMHOTO PACTIONIOKEHHS MPSIMBIX, TIPSIMOM M TFIOCKOCTH B 2 2 JIP8.1-8.2
HPOCTPAHCTBE.

31 [TapaenbHOCTb MIIOCKOCTEN M UX CBOMCTBA. 2 2

32 | [lepneHAuKYISIpHOCTH NPAMOM U MocKocTH. [lepnenaukymsp u 2 2
HAKJIOHHAsL.

33 | IIpakTuyeckas pabora 8. HaxoxaeHue yria Mexay npsiMol u 2
IIJIOCKOCTBIO.

34 | [AByrpaHHblii yro. Yros Mexay MiIocKkocTaMu. IleprneHuKyaspHOCTh 2 2

JIBYX TJIOCKOCTEH.
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35 [Tapannensublit nepeHoc. CUMMETPUSI OTHOCUTENBHO MIIOCKOCTH 2 2
[TapannenpHO€ NPOEKTUPOBAHUE.
36 | [Inomans oproroHansHOM npoekuuu. M3o0paxeHne mpoCTpaHCTBEHHBIX | 2 2
buryp.
37 | IlpsiMble U IJIOCKOCTH B IPOCTPAHCTBE. 2
38 | Ilpakruueckas padora 9. Perienue 3amad o teme: 2 2
«IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBEY.
Pa3nes 5. KomOunnaTtopuka 10 4 6
39 | KomOunaropuka. OCHOBHBIE TIOHATHS KOMOWHATOPUKHU: N-(hakTopual, 2 2 JIP1.2-1.3
pa3MeIIeHUE, IEPECTAHOBKA, COUETaHUE. JIP4.1
40 3ajaun Ha MOJCUYET YUCJIA PAa3MENICHH, MePEeCTaHOBOK, COUETAHUN. 2 2 JIP 6.1,6.3 - 6.4;
41 IIpakTnueckas padora 10. Pernenne npoctedinx KOMOMHATOPHBIX 2 2 JIP7.2
3ajad. JIP8.1 - 8.3
42 | ®opmyna buHoma HerotoHa. CBoiicTBa OMHOMHUHAIBHBIX 2 2
kodduuuentoB. Tpeyronpuuk [ackans.
43 IIpakTnueckas padora 11. Pemienne komOnHaTopHbIX 3a1a4. [IpaBuio 2 2
CYMMBI M IPAaBUJIO IPOU3BEICHUS.
Pasnen 6. BekTopbl H KOOPAHHATHI B IPOCTPAHCTBE 18 4 10
44 | Ilonarue Bekropa. PaBeHCTBO BeKTOpOB. Cll0’KEHNE U BBIYUTAHUE 2 2 JIP1.3
BeKTOPOB. KOMIITaHapHBIE BEKTOPBI. JIP4.1
45 | Ilpaktuyeckas padora 12. Cymma HECKOJIBKHUX BEKTOPOB. Y MHOKEHHE 2 2 JIP 6.1, 6.3 - 6.4;
BEKTOPA HA YHUCJIO. JIP7.2
46 | IlpsmoyroJibHasi CUCTEMa KOOpJAUHAT B npocTpaHcTBe. KoopauHaTsl 2 2 JIP8.1-8.2
BEKTOpa.
47 Bexrops! B npocTpancTBe. [[efcTBHS Hal BEKTOPaMHU B KOOPAWMHATHOU 2
dopme.
48 [Tpocreiimme 3a1aun B KOOpAuHATaX. Y paBHEHUE CEpHI. 2 2
49 | [locTpoenue yria Mexay BeKToOpaMH. Beiuncienue ckaasipHOTO 2 2
IIPOU3BEIECHUS BEKTOPOB.
50 CuMMeTpHs B IPOCTPAHCTBE (LIEHTpaJIbHAs, OCEBasi, 3epKajbHasl, 2 2
napaJjuleJIbHBIN IEPEHOC)
51 KoopauHats! 1 BEKTOpBI. 2
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52 ‘ IIpakTnueckas pa6ora 13. Meros KoopJMHAT B IPOCTPAHCTBE. 2 2

Pazgesa 7. OCHOBBI TPUTOHOMETPHH 24 12 10

53 Pannannas mepa yria. Bpamarensnoe nuxenue. CHHYC, KOCUHYC, 2 2 JIP1.3
TaHI'€HC U KOTaHreHe unciaa. OCHOBHBIE TPUTOHOMETPUYECKUE JIP4.1
TOXKJIECTBA. JIP 6.1, 6.3 - 6.4;

54 | IIpumeHeHnEe OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB IS 2 2 JIP7.2
BBIYUCIICHUS 3HAYEHUN TPUTOHOMETPUUECKUX (DYHKITUHN 10 OTHOM U3 JIP8.1 - 8.2
HUX.

55 | OcHoBHBIE (HOPMYIIBI TPUTOHOMETPHH: (POPMYITBI CIIOKEHHS, yIBOCHUS, | 2 2
npeoOpa3oBaHUsl CYMMBI TPUTOHOMETPUYECKUX (DYHKITHIA B
IIPOM3BEACHNE U IPOU3BEJCHHS B CYMMY.

56 | [Ipaktudeckas pabora 14. I[IpeoOpazoBaHue MPOCTEUIITUX 2 2
TPUTOHOMETPHUYECKHIX BBIPAKEHHI.

57 | ObGparHble TPUTOHOMETpUYECKHE (DYHKIINH. 2 2

58 IIpocreimme TpUroHOMETPUYECKUE YPABHEHMUSL. 2 2

59 | IlpakTuyeckas pabora 15. Pemienne npocTeliinx TpUroHOMETPUUECKUX | 2 2
YpaBHEHUN.

60 | Pemenue npocTedmmx TPUrOHOMETPUUECKUX HEPABEHCTB. 2 2

61 Pemrenne cucreM TpPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. 2 2

62 OCHOBBI TPUTOHOMETPUU. 2

63 Pemrenue 3agau o BceMy Kypcy. 2 2

64 | KonTtpoJsibHast paboTa 1o BceMy Kypcey. 2 2
HUTOI'O B 1 cemecTpe 128 58 58

Paznen 8. ®ynkunu u rpadpuku 22 10 12

65 [Monstue Gynkuu. CriocoObl 3ananust PyHKIHA, UX TpapuKH U 2 2 JIP1.3
CBOMCTBA. JIP4.1

66 | Onpenenenne YeTHOCTH U HEYETHOCTH PA3IUYHBIX (QYHKITHIA. 2 2 JIP 6.1, 6.3 - 6.4;

67 | [IpomexxyTKH BO3pacTaHus U YObIBaHUS, HAMOOJIbLIIEE U HAUMEHBIIIEE 2 2 JIP7.2
3HAYEHUS], TOUKH SKCTPEMYyMA. JIP8.1-8.2

68 | IlpakTuueckas pabora 16. Haxoxnenue cBOWCTB (DyHKIIUH. 2 2

69 | CreneHnHble U MoKa3aTelnbHble QYHKIIMU M UX CBOMCTBA. 2 2
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70 | Jlorapudmuyeckne GyHKINU U UX CBOMCTBA. 2 2
71 IIpakTnueckas padota 17. IlocTpoenue rpagkoB moxka3aTeIbHBIX U 2 2
norapupMuIecKuX GyHKIUH.
72 Tpuronomerpuieckne GyHKIINH, UX CBOMCTBA U rpadUKH. 2 2
73 | IlocTtpoeHue rpaikoB TPUTOHOMETPUIECKUX (DYHKITHH. 2 2
74 | IlocTtpoenue rpaguKoB KyCOUHO — HENTPEPHIBHBIX (PYHKIUH. 2 2
75 ITocTpoenue rpadpukoB QyHKIIMH. 2
76 | IlpakTuyeckas pabora 18. Pemenune 3anau no reme «OyHKIUHU, UX 2 2
CBOICTBa U rpapukm»
Pasznen 9. MHororpanHukm u KpyrJble Teja 30 14 12
77 | Ilonatue MHOTOrpanHuka. IIpuzma. Buasl npusm. [apanmnenenunen, 2 2 JIP1.3
KyO. JIP4.1
78 | bokoBas 1 moyiHas MOBEPXHOCTH NMPU3MbL. OOBEM IPU3MBL. 2 2 JIP 6.1, 6.3 - 6.4;
79 | Ilpaktuyeckas pabora 19. Pemenune 3agau no reme «llpuzmar. 2 2 JIP7.2
80 | Mupamuya. [TpaBuibHas nupamuaa. VceueHHas MUpaMua. 2 2 JIP8.1 - 8.3
81 BokoBas 1 ojHast NOBEpXHOCTh NupamMuibl. O0beM MUpaMUIbI. 2 2
82 | IlpakTnueckas pabora 20. Pemenue 3agau no teme «Ilupamuygar. 2 2
83 | Pemenue 3a1a4 no teme « MHOrOrpaHHUKID. 2
84 CummMmerpus B pocTpaHcTBe. [IoHsATHE TPaBUIBLHOIO MHOTOTPaHHMKA. 2 2
85 | IlocTpoeHue cedyeHnii MHOTOTPaHHHUKOB. 2 2
86 | IIpakTnueckas padota 21. HaxoxaeHue niomaaei ceueHni 2 2
MHOTOT'PaHHUKOB.
87 Tena Bpamenus (muIuHAp, KOHYC, chepa, map). 2 2
88 | Beruncnenue miomaam NoBEpXHOCTH U 00beMa KPYTJIbIX Tell. 2 2
89 | HaxoxaeHue mioniaiy ce4eHus KpyriblxX Tel. 2
90 | BzaumHoe pacnonoxkeHne cepbl U IIOCKOCTH. 2 2
91 IlpakTnueckas pabora 22. Pemenue 3aga4 no reme «Kpyrisle Tenay 2 2
Pazgen 10. Hayana MaTeMaTH4€CKOro aHAIN3A 38 18 16
92 | Yucnosast mocie1oBarebHOCTh. COCOOBI 33/1aHNsI TOCTIEIOBATEIBHOCTHL. 2 2 JIP1.3
93 | IIpakruueckas padoTa 23. BerducieHye 4ieHOB OCIeA0BaTeIbHOCTH U 2 2 JIP4.1
CYMMBI OECKOHEYHO YOBIBAFOIIIEH reOMETPHIECKON MPOTPECCHHL. JIP 6.1, 6.3 - 6.4;
94 | IloHsATHE O IPOU3BOJIHOM, €€ TEOMETPUICCKUN 1 (PU3HMUECKHII CMBICI. 2 2 JIP7.2

27




95 | ®opmynsl u npaswia guddepeHTupoBaHus QYHKITHIA. 2 2 JIP8.1-8.3
96 | Beruncnenne Mpou3BOIHBIX Pa3IMYHBIX (YHKIUH. 2 2
97 | Pemenue 3aga4 Ha GU3NYECKUI CMBICI TPOU3BOTHOM. 2 2
98 Pemrenue 3a1a4 Ha MpUMEHEHHE TEOMETPUUYECKOTO CMBICTIa 2 2
IIPOU3BOHOM.
99 | Ilpaktuyeckas pabora 24. Pemenune 3anau o reme «IIpousBoanas 2 2
¢bynkiuii. Pu3ndyeckuii ¥ reOMeTPUIECKUN CMBICI TIPOU3BOTHONY.
100 | Pemenue 3a1a4u Ha TPUIIOKEHUS 2
IIPOU3BOTHOI.
101 | Ilpusnak Bo3pactanus (yobiBaHus) GpyHKIMU. KpuTHUeckue TOUKH 2 2
¢byskmu. MakCUMyMBbl 1 MUHUMYMBI.
102 | IlpumeHeHne IpOU3BOTHON K MCCIEIOBAHNIO (DYHKIINH. 2 2
103 | Ilpaktuyeckas padora 25. [locrpoenue rpa¢pukoB GyHKIMI npu 2 2
ITOMOIIIY IIPOU3BOTHOM.
104 | IlepBooOpa3Has u uHTerpai. IHTerpaabl OCHOBHBIX 3JIEMEHTAPHBIX 2 2
¢dynkuuit. Dopmyna Hetorona—1JleiiGanma.
105 | BrluucieHnue HeonpeaeIeHHbIX HHTErPAJIOB. 2 2
106 | Ilpaktuyeckas paborta 26. BeruncneHue onpeeieHHbIX HHTETPaJIOB. 2 2
107 | 'eomerpuueckuii U pU3NYECKUN CMBICI ONPENEICHHOIO UHTErpaa. 2 2
108 | HaxoxneHue niaomaay KpUBOJIMHEWHON Tpanelyy. 2 2
109 | MHTterpan u ero npuMeHeHHE. 2
110 | Pemenue 3agau no teme: «MHTErpai u ero npuMEHEHUE. 2 2
Pasjen 11. BeposTHOCTBH M CTATHCTHKA 38 16 20
111 | BeposiTHOCTB COOBITHS, X BUJIBI i CBOMCTBA. 2 2 JIP1.2-1.3
112 | TeopeMsl cnokeHHs U YMHOKEHHSI BEPOSTHOCTEH. 2 2 JIP4.1
113 | Ilpaktudeckas padota 27. PerieHns KiacCH4ecKux 3a1a4 TEOPUU 2 2 JIP 6.1, 6.3 - 6.4;
BEPOSTHOCTE. JIP7.2
114 | JluckperHas ciydaiiHas BEIMUMHA U €€ XapPAKTEPHCTHKH. 2 2 JIP8.1 - 8.3
115 | Beruncnenne xapakrepructuk JICB. 2 2
116 | IIpencraBnenvie qaHHBIX (TaOIMIIBL, JUArpaMMBbl, rpaduku). UucrnoBsie 2 2
XapaKTEepUCTUKU MOJIA.
117 | I'padpl, nx BUABL 2 2
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118 | IlpencraBnenvie 3a1a4u C IOMOIIBIO Tpada. 2 2
119 | Ilpakrudeckas pabora 28. PerieHne 3a1a4u ¢ TOMOIIBIO TpadoB. 2 2
120 | HepaBernctBo YeObmmepa. Teopema YeOnmiresa. 2 2
121 | Teopema bepuymm. 3akoH OOJIBIHMX YHCEIL. 2 2
122 | Be1OOpOoYHBIif METO] MICCIIE/IOBAHHIA. 2 2
123 | Tlpeamer MareMaTuueckol CTaTUCTUKU. Ee posi B e TETbHOCTH YENOBEKa. 2 2
124 | BpIOOpKH ¥ BEIOOPOYHBIE paclpe/IeIeHUS. 2 2
125 | CocraBieHne 3aK0Ha CTAaTUCTUYECKOTO PACTIPEIETICHYISI BRIOOPKH. 2 2
126 | IlocTpoeHue NOJMroHa v TUCTOTPaMMBL. 2 2
127 | Ilpaktudeckas padora 29. PerieHue 3a/1a4 MaTeMaTHIECKON CTATHCTUKH. 2 2
128 | Pemenue 3aqau TB 1 MaremaTniecKkoi CTaTUCTHKHL. 2
129 | Ilpakruyeckas padora 30. Perenne 3a1a4 TB 1 MaTemMaTiueckoid 2 2
CTaTUCTHKU
Pasznen 12. YpaBHeHusI H HEPpaBeHCTBA 56 28 28 0
130 | MeToapl pelieHus ypaBHEHUN: pa3sIoKEHUE HA MHOKUTEIH, 3aMEHA 2 2 JIP1.2-1.3
MIEPEMEHHOH, MOCTAHOBKA, TPA(UICCKHIA. JIP4.1
131 | Pemenue ypaBHeHUI pa3IMYHBIMUA METOAAMM. 2 2 JIP 6.1, 6.3 - 6.4;
132 | Pemienne HEpaBEHCTB pa3IMYHBIMU METOJIAMHU. 2 2 JIP7.2
133 | PenieHue ypaBHEHHI ¥ HEPABEHCTB IPaUUECKUM METOIOM. 2 2 JIPS.1 - 8.3
134 | Ilpaktuyeckas padora 31. Pemenne ypaBHEHUI 1 HEPABEHCTB 2 2
rpadMUIeCKUM METOJIOM.
135 | Pemienue ypaBHEHMI B KOMIIJIEKCHBIX YHCIaXx. 2 2
136 | Ilpaktuyeckas padora 32. Pernenne ypaBHEHUN B KOMIUIEKCHBIX 2 2
YHCIIax.
137 | YpaBHEeHUS U cUCTEMbI YPaBHEHUH C ABYMS IEpEMEHHbIMU. MeToapl ux | 2 2
peleHHsL.
138 | I'paduueckwnii criocod penieHns ypaBHEHUH 1 HEPABEHCTB C JIByMs 2 2
NEpPEMEHHBIMH.
139 | Onpepenutens. Pemenne cucrem ypaBHeHuit Metoom Kpamepa. 2 2
140 | Ilpaktuyeckas padora 32. Pemenne CJIY meronom Kpamepa. 2 2
141 | Pemenue 1poOHO-paiMOHATBHBIX U HPPALMOHATIBHBIX YPaBHEHUH H 2 2

HEpaBEHCTB.
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142 | Pemenue 3a/1a4 Ha COCTABJIICHHE YpaBHEHUH. 2 2

143 | Ilpaktuyeckas padorta 32. Penenue 3aa4 Ha COCTaBJIEHUE YpaBHEHUN U | 2 2
CUCTEM YpaBHEHMIA.

144 | OcHOBHBIE TIPUEMBI PELICHHUS TIOKA3aTENbHBIX U JOTapHUPMHUECKIX 2 2
YPAaBHEHUH U UX CHUCTEM.

145 | Pemenue noka3aTenbHBIX U JIOTapU(PMUIECKUX YPaBHEHUH U CHCTEM 2 2
YpaBHEHUU.

146 | Pemenue nmoka3aTeqbHBIX U JIOTapU(PMUUECKIX HEPABEHCTB U CUCTEM 2 2
HEPABEHCTB.

147 | Penienne TpUroHOMETPUYECKUX YPaBHEHUIN M UX CHCTEM. 2 2

148 | PeuieHue TpUroHOMETPUYECKUX YPAaBHEHUI M CUCTEM YPAaBHEHMM. 2 2

149 | PemieHue TpUroHOMETPUYECKMX HEPABEHCTB U CUCTEM HEPABEHCTB. 2 2

150 | PemreHue TpUroHOMETpUYECKMX HEPABEHCTB M CUCTEM YPaBHEHUH. 2 2

151 | Ilpaktuyeckas padora 33. Penienne TpUroHOMETpUYECKUX YPaBHEHUN U | 2 2
HEPABEHCTB.

152 | Peumienue 3aga4 no teme «YpaBHEHMsI M HEPABEHCTBA» 2 2

153 | Ilpaktuyeckas padora 34. Pemenue 3a1au 1o reme «YpaBHEHUS U 2 2
HEPABEHCTBa»

154 | Pemenue npukiagHbie 3aa4d CPEACTBAMU MAaTEMAaTUYECKOTO aHam3a. | 2 2

155 | Pemenne npukiaaHbIX 3a1a4 ¢ UCIOJIb30BAHUEM I€OMETPUYECKUX 2 2
MOJEIEN.

156 | Pemienue npukiagHbIX 3a/1a4 € TOMOIIBIO BEPOSITHOCTHBIX MO JIEJIEH. 2 2
NTOI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpoMe:kyTouHasi aTTecTanus 6 popme:

KOHTpPOJIbHOU paloThl B 1 cemecTpe 1

9K3aMEeHa BO 2 CEMECTpe 2

Bcero 315 144 | 144 12 |12
315+ 18)
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4. MaTtepuaJbHO-TEXHHMYECKOe o0ecrneyeHue npenoaaBaHus yueOHoro
npeamera «MaremaTuka»

OcBoeHre MporpaMMbl ydeOHOro mpeamera «MaremaTuka» mpeanoaraet
Hanmuyue ydeOHoro kabmHera «MaTemaTHKa», B KOTOPOM HMMEETCS BO3MOXHOCTH
o0ecnednTs CBOOOIHBIN TOCTYN B ceTh VHTEpHET BO BpeMs yueOHOTO 3aHIATHS U B
nepuoa BHEYYEOHOH JeITenbHOCTH OOydaromuxcst (SJICKTPOHHBIM KHHTaM,
MpakTUKyMaM, TecTaMm), MPeIyCMOTpeHa JucTaHIMOHHAs ¢dopma (padora depes
MHTEPHET PECYpChl, padoTa B CUCTEME TMCTAHIIMOHHOTO O0yUYeHUS Ha 00ydJaromei
mwiatgpopme Moodle T.11.).

Oobopyooeanue yueonozo kabunema:
e [locagouHbie MecTa MO KOJUYECTBY CTYJCHTOB;

e Pabouee mecTo mpenoaaBaress;

e KiaccHas nocka;

e KomnpioTep B cOOpe: CUCTEMHBIN OJI0OK, MOHUTOD, KJIIaBHATypa, MBIIIb;
e [IpoeKurOHHBIN KpaH;

e MynbTUMENUATIPOCKTOD;

e (CpencTBa TEIEKOMMYHUKAIMK (JIOKAJIbHAs CETh KOJUIEKA);

e MynbTHMEIUAPECYPCHI 10 MATEMATHUKE.

Texnudeckoe ocHaileHHe KaOWHETa TMpeaycMaTpuBaeT IUCTAHIIMOHHBIC
(dbopmbl pabOTHI.

CpenctBa oOy4eHUs] MpU TUCTAHIIMOHHON dopme (HOpMaTHUBHO-CIIpaBOYHAs
auTepaTypa, KOMIUICKT TIUIAKAaTOB, TEMAaTUYECKUX CTEHJIOB, WHCTPYKIIMOHHBIC
CTEHJIbI, MYJIBTUMEIUNHBIA KOMIUIEKC. JIOKaibHAsl CeTh KOJUIEMKA, MPOrpaMMHOE
obecrnieueHue oOmero M NpodeccuoHaIbHOTO Ha3HAYCHUsS, KOMIUICKT y4eOHO-
METOJUYECKON TOKYMEHTAITUH ).

B ycnoBUsIX TUCTaHIIMOHHOTO O0YUYEHUS :

- MHCTPYKTQX U BbIJadya 3aJaHus TMPOU3BOJIUTCS HA SJIEKTPOHHOM pecypce
KOJIEKA;

- oOpaTHas CBsA3b U KOHCYJbTAlIMM OCYIIECTBIISIIOTCS Ha AJEKTPOHHOM pecypce
KoJuiemka u Skype;

- BBINIOJIHCHHBIC 3aJIaHUSI XPAHATCA Ha JJICKTPOHHOM pecypce B pasjele
M3y4yaeMoOW TUCIUIUIUHBI.

B  cocraB  y4yeOHO-METOAMYECKOTO M  MaTepUaTbHO-TEXHUYECKOTO
oOecrieyeHus: MporpaMmbl  y4eOHOM AUCHUIUIMHBI «MaTtemaTuka» BXOJUT
ouobnuomeunwlil ono.

B Oubnuoreunbiii GoHJ BXOAAT Yy4EOHUKH, YueOHO-METOJUYECKHE
KOMIUJIEKTBI, 0OecreunBaroiie OCBOeHNne y4eOHON NUCHUILTMHBI «MaTemaTukay,
pPEKOMEHIOBaHHbIE WM JOMYIICHHBIE JJI MCIOJb30BaHMs B MPO(ecCHOHATbHBIX
o0pa3oBaTeIbHBIX OpraHU3alUsgX, PeaJu3yomuX 00pa30BaTEIbHYIO MPOTpaMMYy



cpeaHero obmero oOpaszoBanusi B mpexaenax ocBoeHuss OIIOII CIIO na 0Oaze
OCHOBHOT'O 00111eT0 00pa30oBaHUsl.

bubnuoreunplii  GoHA  JONONHEH HSHIMKIONEIUSMHU, CIPABOYHHKAMU,
CJIOBapsIMHU, HAyYHOW Y HAYYHO-TIIONYJISIPHOM JIMTEPATYPOU U APYrOM JIUTEPATYPOU
10 pa3HbIM BOIIPOCaM MaT€MaTHKH.

Nudopmannonnoe odecnevyenmne
OcHoBHas auTEpPaTYpa

1. bammaxoB, M. U. Matematuka [TekcT]: yueOHUK ISl CTYACHTOB YUpPEKIECHUN
CIIO/ M. U. bamMakos. - 6-¢ u3a., crep. - M.: Akagemusi, 2019. - 254 c.: uB. ui. -
(ITpodeccuonanbHoe 0Opa3zoBaHueE).

2. bammakos, M. M. Martemaruka. 3agayauk [TekcT]: y4eOHHMK JJIsi CTYJEHTOB
yupexxnenuit CITO / M. U. bammakos. - 5-e u3a., crep. - M.: Axkanemus, 2018. -
416 c.: un. - (IlpodeccuonanpbHoe 0Opa3oBaHue).

3. boromosioB H. B. Ilpaktuueckue 3anstug no marematuke. B 2 4. [Tekcrt]:
yueOHoe nocooue s CI1O/ H. B. boromosnos. Y. 1. - 11-e u3na., nepepab. u jotl. -
M.: FOpaiit, 2019. - 327 c.: un. - (IIpodeccuonaibHoe 0Opa3oBaHuE).

4. boromonoB H. B. Ilpaktuueckue 3anstus nmo marematuke. B 2 u. [Texkcr]:
yueoOHoe nocooue s CI1O/ H. B. bBoromosnos. Y. 2. - 11-e u3na., nepepal. u jotl. -
M.: FOpaiit, 2019. - 252 c.: un. - (IIpodeccuonanibHoe 0Opa3oBaHuE).

5. I'puropoeB, C. I'. MatemaTtuka [Tekct]|: yd4eOHUK ISl CTYJI€HTOB YUPEXKICHUIM
CIIO / C. T. I'puropses, C. B. UBonruna; noxa pen. B. A. I'ycesa. - 14-e uzs., crep.
- M.: Axanemus, 2019. - 416 c.: us. ui. - (IlpodeccronansHoe 06pa3zoBaHue).

JJonmosiHUTENBHAS JJUTEPATYPaA
1. Anrebpa u Havana maremaTudeckoro ananuza. 10-11 kimaccel [Teker]: yueOHUK
st o0mieo0pa3oBaT. Y4YpexkIAEHUH C Tpuil. Ha BJIEKTpoH. Hocutene/ A. H.
Kommoropos, A. M. A6pamos, 1O. I1. Jyaaunss; pen. A. H. Konmoroposa. - 21
u3a. - M.: [Ipocsemenue, 2012. - 384 c.: ui.
2. I'eomerpus. 10-11 xn. [TekcT]: yueOHUK 111 001e00pa3oBaT. YUPEKICHUIM:
6a3oBelii U mpoduibHbld ypoBHW/ JI. C. Artanacan, B. ®. byry3os, C. b.
Kanomries. - 19 uzn. - M.: [Ipocsemienue, 2010. - 255 c.: uin. - (MI'Y-mxkoue).
3. HanasH, A. A. Matemaruka [Tekcr]: yueOnux/ A. A. Hanass. - 2 uzn. - M.:
®dopym, 2010. - 544 c. - (IIpodeccuonanbHOe 00pa30BaHUE).

JIEKTPOHHBbIE MH(OPMALMOHHBbIE PeCypChl

1. www.fcior.edu.ru (denepanbHbIi HEHTP uH(pOPMaIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).

2. wwww.dic.academic.ru (Axkanemuk. CaoBapu U SHIUKIIONEINHN ).

www.booksgid.com (Books Gid. DnekTponHas 6ubInoTexa).

4. www.window.edu.ru (Emunaoe OKHO JIOCTYyTIa K

W
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oOpa3zoBaTeIbHBIM  pecypcaMm). Www.st-books.ru
yueOHasl JInTeparypa).

5. www.alleng.ru/edu/phys.htm (ObpazoBartenbHbIC
WNuTepunera — Maremaruka).
6. www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBIN

(dbuzuKo-MaremMaTudeckuil xxypHain «KBaHT»).

(JIyumas

pecypchl
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