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1. ITosicHUTeILHASI 3aITUCKA

PaGouas mporpamma ydeOHOro mnpeamera«MaremaTuka» pa3zpaboTaHa Ha
ocHoBanuu TpedboBanun PI'OC COO, OPI'OC CIIO u momoxenuit DOIl mus
peanm3anuu  00pa3oBaTeNbHON MporpamMmbl 1o crnenuaibHocTH 35.02.12 CamoBo-
MapKOBOE U JIAaHA()THOE CTPOUTEILCTBO.

VYuebnbiii npeaMer«MaremMaTUKa»BXOJIUT B 00I1€00pa30BaATEIbHBIN UK,
MOAIMKJII:0a30BBICIPEAMETHI U UUTACTCS HA TIEPBOM Kypce 00yUeHHs.

2. Ilnanupyembie pe3yJbTaThbl 0CBOEHMS yueOHoro
npeamera«MareMmaTukay.

B pesynbrare uzyueHus ydeOHoro mpeaMerac«MaTemMaTHUKa» CTYACHT JOJDKEH
chopMHPOBATH CIEAYIONINE PE3YIHTATHI:

MeTtanpeaMeTHble:

MertanpenMeTHble pe3yiabTaThl OCBOEHHS TMPOTPAMMbl CPETHETO OOIIEero
o0pa30BaHUs JOJDKHBI OTPAKATh:

Osnadenue ynugepcanbHvolMu yUeOHbIMU NOZHABAMEbHBIMU 0CUCEUAMU:

1) 6a3oevie nocuueckue oeilicmeusn:

BBISIBIISITh u XapaKkTepru30BaTh CYIIIECTBEHHbIC MPU3HAKU
MaTeMaTHYECKUXO00BEKTOB, MOHSATHH, OTHOILICHU I MEXTY  TOHATHUSIMHU,
dbopMyIHpOBaTH ONpeICTICHUS
MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KJacCU(UKAIMK, OCHOBAHUSIJIS
0000IIIeHUS U CPABHEHUS, KPUTEPUH IPOBOIMMOT0 aHAJIN3A;

BOCIIPUHUMATh,  (GOPMYJIUpOBaTH M NIPEOOpa3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHBIEH OTPUIIATENIbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3U U NPOTUBOPEUUSIB
dbakTax, MaHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX, MpeyiaraTh KPUTEPUHJIISA
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHyKTUBHBIXYMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIhCTBA MATEMATUUECKUX YTBEPXKIACHUIN
(OpsiMble U OT MPOTHUBHOTO), BHICTPAuMBATh APTYMEHTAIMIO, MPUBOIAUTH MPUMEPHI
UKOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BHIBO/IBI;

BBIOMpATh CHoco0 pemieHus ydeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOBPEIIICHUS, BHIOMpaTh Haubojee MOAXOIAIIUN C YUETOM CaMOCTOSITEIHHO
BbIJICJICHHBIXKPUTEPUEB).

2) 6a3oevle uccieoosamenbcKue 0elUCmeus:

UCIIOJIb30BaTh BOITPOCHI KaK UCCIIEI0OBATEIbCKUI UHCTPYMEHT
no3HaHusA,(pOpMyIUpPOBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpEUHe, MpooIeMy,
yCTaHaBJIMBATHUCKOMOE M JIaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUETIO
YCTAHOBJIEHHIO 0COOEHHOCTEM MaTeMaTH4YECKOTO 00beKTA, SIBJICHUS,
MPOIIECCA,BBISBICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBJICHUSIMHU, MPOIECCAMMU;



CaMOCTOSITEIILHO dbopmyIpoBaTh 0000mmeHuss o BBIBO/IbI o
pe3yabTaTaMIIPOBEIEHHOTO HAOIIOICHMS, UCCTIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTh
MIOJTYYE€HHBIXPE3YIbTaTOB, BEIBOJIOB M 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE mporiecca, a TaKXKe
BBIJIBUTATHIIPEIITOIOKEHUS O €TO PA3BUTHUU B HOBBIX yCIIOBHSIX.

3) paboma c unghopmayueii:

BBISIBIIATH ACPUIIMTHE WH(POpPMAIIMU, JTaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha
BOIIPOC U IS PEIICHUS 3aa9H;

BEIOMpATh MH(POPMAIIMIO W3 UCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3IUIHBIX BUIOB U (hopm
MIPE/ICTaBIICHNUS,

CTPYKTYpPUpOBaTh HH(POPMAIIMIO, TPEACTABIATh €€ B pa3lWyHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HAJE)KHOCTh uHdopmaIuu o CaMOCTOSITEIIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

Osnadenue ynugepcanbHblMu KOMMYHUKAMUBHOIMU OCUCMGUAMU:

1) oowenue:

BOCIIPUHUMATh W (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBHH C YCIIOBUSMHH
IEISIMU OOIIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U
IMUCBMEHHBIX ~ TEKCTaX, JlaBaThb TMOSCHEHHWsS TIO XOJy pCIICHHUS 3ajadH,
KOMMEHTHPOBATBITOIYYCHHBIA PE3YIbTAT;

B XO0/e OOCYXIEHMs 3aJlaBaTb BOMNPOCHI MO CYIIECTBY OOCYXKIaeMoil
TEMBI,IIPO0JIEMbI, pElIaeMON 3aJaud, BBICKA3bIBATh WJIEW, HalleJICHHbIE HAa MOMCK
PEIICHUS,COTOCTABIIATh CBOM CYXKJEHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB
JManora,00Hapy>KMBaTh pa3iudhe W CXOACTBO IO3UIIUNA, B KOPPEKTHOW ¢opme
bopMyIMpOBaTbPA3HOTIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATD pe3yIbTaThI perieHus 3a/1a4H, IKCIIEPUMEHTA,
WCCJICIOBAHUS, IPOEKTA, CAMOCTOSITEIFHO BEIOMPATh (hOpMAT BHICTYIUICHUS C YIETOM
3aJIaunpe3eHTAIMN U OCOOCHHOCTEH ayIuTOPHUH.

2) coemecmHuasn 0esamenbHOCMb:

MOHUMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYaIbHOM
paboOThIIpH  pelIeHHH  y4eOHBIX  3ajad, M[PUHAMATH II€db  COBMECTHOU
NEeATETbHOCTH,INIAHUPOBATh OPraHU3AIMI0 COBMECTHOM PabOThI, paclpeesiaTh BUIbI
paboT,10roBapuBaThCs, OOCYXAaTh MpOlLeCC W pe3yabTaT paboThl, 00001IaTh
MHEHHUSHECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TpymmoBbIX ¢dopmax pabotrel (00CyxkaeHus, OOMEH
MHEHUN,«MO3TOBbIE IITYpPMb» M WHBIC), BBIIOJHITH CBOIO YacTh paboOThl U
KOOPJIMHUPOBATh CBOUJICHCTBUSA C IPYTUMH YJI€HAMU KOMAaH]IbI, OIICHUBATh KA4€CTBO
CBOETO BKJIaJa B OOUTUHTIPOTYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

Osnadenue ynugepcanbHolMu pezyiAmuGHbIMU OCUCMEUAMU:

1) camoopzanuzayusn:



COCTaBJIATH IUJIaH, aJTOPUTM pEHIeHUs 3a7a4d, BRIOMpPATh CIOCOO PEIICHUS C
Y4ETOMUMEIOIIMXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
UKOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

2) Camokonmpoib, IMOUUOHAIbHBLIL UHMENIEKM:

BJIAJICTh HABBIKAMU MTO3HABATEILHON peICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUM W MBICIAUTEIBHBIX  MPOLECCOB, HUX  PE3YyJbTaTOB,  BIAACTh
Ccrioco0aMUCaMOIIPOBEPKH, CaMOKOHTPOJISI Tpollecca U pe3yJibTara pelieHus
MaTE€MaTH4YE€CKOM3a/1a4H;

NpPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIIPU PEIICHUH
3aJ1a41,BHOCUTh KOPPEKTUBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JTAHHBIX,HAWJICHHBIX OIIHUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yjibTaTa LEId U YCIOBHUSM, OOBSICHATH
MPUYUHBIIOCTIKEHUST WM HEJAOCTHXKEHUSI PE3yJIbTaTOB AECSATEIbHOCTH, HAXOJUTh
OIMOKY, 1aBaThOIIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeameTHbIE pe3ybTAThI
[IpeameTHBIC pPE3ynbTaThl OCBOCHHS yueOHOTo mpeaMera «MaTemaTuka» Ha
0a30BOM ypOBHE JOJIKHBI OTPAXKATh:
Ywucsia v BIYMCIIEHUS:
® ONEpUpOBaTH TMOHATUSIMU: HATypaJlbHOE, IeJI0€ YHCIO, MCIOIb30BaTh
MPU3HAKUJIETMMOCTA LEJbIX YHUCEJ, Pa3JIOKEHHE 4YucCiIa Ha MPOCThIE
MHOXHUTENU ISl peIICHUI3a/1ay;
® OIEpUPOBATH MOHATUSMH: palMOHATBLHOE W  JICUCTBUTEIBLHOE YHUCIIO,
OOBIKHOBEHHASIM IECATUYHAS IpOOb, MPOIEHTHI;
® BBINOJHATH apudmeTrdecKue oneparuu c palOHAJIbHBIMU
JNEeUCTBUTEILHBIMUYUCIIAMU,
® BBINOJHATh NPUOIMKEHHBIC BBIUUCIICHMS, UCIOJB3Ys IMpPaBWia OKPYTJIEHUS,
JeIaTBIPUKUAKY U OIIEHKY pe3yJibTaTa BhIUUCICHU;
® OIEpUPOBATh MOHATUAMU: CTENEHb C LIEJIBIM U PAallMOHAJIBHBIM MOKA3aTEIEM,
cTaHaapTHas (opMa 3alHuCH ACHCTBUTEIBHOTO YHUCIA, KOPEHb HATypajbHON
CTEINEHU, UCIOIb30BAThIIOAXOIAILYI0 (HOPMY 3aMUCH JEHCTBUTEIBHBIX YUCET
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX;
® OIEpUPOBATh MOHATUSMH: CHUHYC, KOCUHYC U TAaHI'€HC MPOU3BOJIBHOTO YTJIa,
UCIIOJIb30BaTh  3alUCh OPOU3BOJBHOIO  yria  4epes oOpaTHbIe
TPUTOHOMETPHUUECKUE QYHKIINU;
® OIEpUPOBATH MOHSATUSIMU: jorapupm qyucna, NECATUYHbIC u
HaTypaJbHbIENIOrapru(PMBbI.
YpaBHeHUS U HEPABEHCTBA:
® OIEpUPOBATHh TNOHATUAMM: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, IIEJIOE,
palMoOHAJIBHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOCYPABHEHHE;



OPUMEHATh  CBOWCTBAa  CTEMEHU JUid  MpeoOpa3oBaHUS  BBIPAKEHUM,
OIEPUPOBATHIIOHATUSAMU: NIOKA3ATEIBHOE YPABHEHUE U HEPABEHCTBO, pPEIIATh
OCHOBHBIE TUIIBINIOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB;

BBIMOJHATh ~ NpeoOpa3oBaHUsl  BBIPAXKEHUH, COJEpXKaLUX  Jorapu@msl,
ONEPUPOBATHIOHATUSAMU: JIOTAPU(PMHUUECKOE YypaBHEHHE U HEPaBEHCTBO,
peliaTh OCHOBHBIE TUIIBI JIOTapu(PMUYECKUX YPABHEHUN U HEPABEHCTB;
BBINIOJIHATh NPEOO0pa30BaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUA M pellaTh
TPUTOHOMETPUUECKUE YPABHEHMS,

HaxOJWTh PELICHUS IPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
BBINIOJIHATh MPE0Opa3OBaHUsl UENbIX, PALMOHAIBHBIX W HPPALMOHATIBHBIX
BBIDQXKECHUNM M peliaTb OCHOBHBIE THUIIBI LIEJBIX, pPAlUOHAIbHBIX U
UPPALMOHAIbHBIXYPAaBHEHUN U HEPABEHCTB;

ONEpUPOBATH  IOHATHSAMHU: CUCTEMa  JIMHEHWHBIX ypaBHEHUM M €€
pPELIEHNE, NCTIONB30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUM IS PEIICHUS
IIPAKTHUYECKUX 3a]1a4;

HaXOJIUTh pelIeHns MIPOCTEUIINX CHUCTEM 51 COBOKYIIHOCTEU
palMOHAJIbHBIXYPAaBHEHNN U HEPABEHCTB;

IIPUMEHSTh YPAaBHEHUS M HEPABEHCTBA Ul PEIICHUS MAaTEMAaTHYECKUX 3a7a4
M3aJlay U3 pa3IudHbIX 00JacTel HAYKH U peaibHOW KU3HH;

MOJICJIMPOBaTh peajbHble CUTyalldd Ha S3bIKE€ aireOpbl, COCTaBIAThH
BBIDAXXCHUS, YPABHEHHs, HEPABEHCTBA II0 YCIOBHMIO 3aJa4yd, HCCIEAOBATH
MOCTPOCHHBIE MOJEIUC MCIOIB30BaHUEM alllapaTa ajareopsl;

DOyHkuuu ¥ rpapukm:

ONEepUpOBaTh MOHATUAMU: (DYHKLHMS, COCOObI 3aiaHust (PYHKIHMH, OOJacTh
OTIPEJICJICHHUS] 1 MHOKECTBO 3HaueHU (QyHKUMH, Tpaduk (QyHKIMH, B3aUMHO
oOpaTtHbie (QYHKITUU;

ONEepUPOBATh MOHATUSAMU: YETHOCTh M HEUETHOCTh (DYHKUWHU, HYIH (YHKIHH,
IPOMEKYTKU 3HAKOTIOCTOSIHCTBA;

UCIOJIb30BaTh Tpaduku GYyHKIUN ISl pelIeHUs] YpaBHEHH;

CTpOMTh U uWTaTh TpaduKu JUHEHHOW  GYHKIUHU, KBaIPATHUYHON
(GyHKUMU,CTENIEHHON (YHKLIMHU C LEIbIM [TOKa3aTeNeM;

ONepUpoBaTh  MOHATUSMU:  TMepuoAudeckass  (QyHKIUS,  TPOMEKYTKU
MOHOTOHHOCTU(YHKIUUA, TOYKA DIKCTpeMyma (YHKIHH, HauOOJblIee U
HauMeHblllee 3HAUYCHUSA(QYHKIMU Ha MPOMEXKYTKE, HCIOJIb30BATh HX JJIA
uccienoBanus PyHKIUH, 3aJaHHOUTpadUKOM;

ONEpPUPOBATh TMOHATHAMH: TpaUKH [MOKa3aTeIbHOW, JOTapu(PpMUUECKONN
TPUTOHOMETPUUECKUX (PYHKIMH, N300pakaTh UX HA KOOPJIMHATHOMN MIOCKOCTU
WHUCIIONB30BaTh ISl PEIICHUS] YPABHEHUW U HEPABEHCTB;

M300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpauKy JTUHEHHBIX ypaBHEHUWU
UCII0JIB30BAaTh UX JUISl PEILEHUSI CUCTEMBI JINHEWHBIX YPaBHEHU;
UCIOJIb30BaTh rpaduku  (QYHKIMA JUIsl  MCCIEAOBAHMS  IPOLIECCOB U
3aBHCHUMOCTEM MpU pElIeHUuH 3ajJad M3 JAPYTUX Y4eOHBIX MPEIMETOB H
peasIbHOM JKU3HHU, BbIpaxaTb(PopMyJIaMU 3aBUCUMOCTH MEX1y BEIMUYUHAMMU.



Hauaja MaTeMaTH4ecKOro aHajam3a:

ONEpPUPOBATh  MOHATUSIMHU:  TIOCIEIOBAaTENbHOCTh, apupMeTHUecKas U
r€OMETPUYECKAs IPOTPECCUU;

ONEepUpOBaTh TMOHATUSAMU: OECKOHEYHO yObIBaollas TIeoMeTpuyecKas
Iporpeccus,

CyMMa OE€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MPOrpecCuu;

3aJ1aBaTh MOCJIEI0BATEIBHOCTH Pa3IUYHbIMU CIIOCO0AMU;

MCIIOJIB30BaTh CBOMCTBA IOCJIEIOBATEIBHOCTEN M MPOTPECCUM I PELICHUS
peanbHbIX 3a]1a4 IPUKIAJHOTO XapaKkTepa;

ONEepUpOBaTh  MOHATUSIMU:  HempepbiBHAs  (yHKUUS,  MPOU3BOJHAsS
(GyHKIIUN,ACTIOH30BATh T€OMETPUUECKUN U (PU3UUYECKHI CMBICI TIPOU3BOTHON
JUISl pelieHus13a,1ay;

HaXOJUTh ITPOU3BO/IHBIE 3JI€MEHTapHbBIX GyHKUHH, BBIYHCIIATD
IPOU3BOHBIECYMMBI, IPOU3BEAEHUS, YACTHOIO (DYHKLIMH;

UCIIOJIb30BaTh MMPOU3BOJIHYIO JUIsSl UCCIIeOBaHMs (DYHKIIMM Ha MOHOTOHHOCTBU
DKCTPEMYMBI, TIPUMEHATh PE3YyJbTaThl HCCIEJOBAaHUS K IOCTPOEHUIO
rpaduKoB;

UCIIOJB30BaTh IPOU3BOAHYIO [UJIi HAXOXKIEHUS HAWJIY4llero pPELICHUSsB
NPUKJIAJHBIX, B TOM YUCJIE COLUATbHO-3KOHOMUYECKHX, 3aa4ax;

ONepUpOBaTh  MOHATUSAMHU: MEpBOOOpa3Hass W  HMHTErpajl, IOHUMATh
reOMETPUYECKUIN (PU3NYECKUI CMBICIT UHTETpaJIa;

HaXOJUTh NEPBOOOPA3HBIE AJIEMEHTAPHBIX (PYHKIUN, BBIUMCISATH UHTErPAIIIO
dbopmyne Herorona—JleliOnuna;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHMCIE COLMAIBbHO-DKOHOMHYECKOTO
U(U3UIECKOr0 XapaKkTepa, CPeICTBAMU MaTEMaTHYECKOT0 aHAIN3a.

MHuoxecTBa M JIOTUKA:

OIEPUPOBATH NOHATUAMU: MHOXECTBO, ONIEpAllMU HaJl MHOXKECTBAMU;
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUs PEAbHBIX
MPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;
OIIEpUPOBATH NOHATUAMMU: OIIpElIEIICHHUE, TeopeMa, CIIEICTBUE,
JI0Ka3aTeIbCTBO.

HpﬂMLIe ! IIJIOCKOCTHU B IIPOCTPAHCTBE:

ONEPUPOBATH MOHATUSIMU: TOUKA, MPsiMasi, MIIOCKOCT;
MPUMEHSATh  AKCHUOMBI ~ CTEPEOMETPUHM M CJICIACTBUS W3 HUX IIPH
PELICHUUTEOMETPUUECKHX 3a]1a4;

ONEPUPOBATH MOHATUAMU: MAPAUICIBHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX
UIJIOCKOCTEH;

KJIacCCH(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE TMPSIMBIX W IIOCKOCTSHB
MPOCTPAHCTBE;

ONEpUPOBATH MOHSATUSIMU: JBYTPAHHBIA yTOJ, TPaHU ABYIPAHHOIO YIJIa,
peOpoIBYTrpaHHOIO yria, JUHEWHBIM yroj IBYTPaHHOTO yIJa, TpajJayCcHas Mepa
JIByTPaHHOTOYTJIa;



peuiaTh 3aJa4d Ha HAXO0XKICHHUC I'COMCTPHYCCKHUX BCIWYHH II0 06pa3uaM nin
AJIropuT™MaM, IPUMCHAA HW3BCCTHLIC AHAJIMTHUYCCKUC MCETOALI IIPH PCHICHHUHN
CTaHAAPTHBIX MATCMATHUUYCCKUX 3a/lad Ha BbIYUCIICHUC YIJIOB MCXKAY
CKpCIIUBAOIIUMHUCA TIPAMBIMH, MCIKIY HpSIMOﬁ N IUIOCKOCTBbIO, MCIKIOY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB,

MHOrorpaHHMKH U TeJia BPallleHHs :

OncpupoBaThb IIOHATHUAMM.: MHOTI'OI'paHHHUK, BBIHYKHBIﬁ )41
HGBBIHYKHBIﬁMHOFOFpaHHHK, QJICMCHTBI MHOTI'OIr'paHHHKaA, Hp&BHJ’IBHBIfI
MHOTOI'paHHHK;

pacrno3HaBarh OCHOBHBIC BU/IbI MHOT'OTPaHHHUKOB (mupamuna,
MpU3Ma,IPSIMOYTOIBHBIN NapajieNenumne, Ky0);
KJIacCU(ULIUPOBATH MHOT'OTPaHHUKH, BBIOUpas OCHOBAHUSI JUISt

Kkiaccuukanuu (BBIMTYKIbIE W HEBBIMTYKIbIE MHOTOTPAaHHUKHU, MPaBUIbHBIC
MHOT'OTPAaHHUKH, IIPSMbIE U HAKJIOHHBIC MTPU3MBI, TapaJlIeIeIUIIe Ibl);
OTIepUPOBATh MOHATUSIMU: CEKYIIasl TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB;
OOBSACHSATH MPUHIIMIIBI IOCTPOCHUS CEUCHUM, UCTIOJIb3YST METOJ] CJIC/IOB;
CTPOUThH CEUECHUS] MHOTOIPAHHUKOB METOJIOM CJIEJOB, BBITIOJIHATH (BEIHOCHBIE)
MJIOCKUE YEPTEeKU W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYP: BHUJI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh  O0BEMBI M IUIOMIAAM  MOBEPXHOCTEH  MHOTOTPAaHHUKOB
(mpu3Mma,nupamMuaa) ¢ MpUMEHEHHEeM (QOpMYyJl, BBIYUCIATH COOTHOIICHHS
MEXAY TUIOIAIIMUTIOBEPXHOCTEN, 00BbEMAaMU MOAOOHBIX MHOTOIPAHHUKOB;
ONEPUPOBATH MOHATUSIMH: CUMMETpUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTbCUMMETPUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPUH (UTYPBHI;
U3BJIEKaTh, MpeoOpa3oBbIBATH UM  MHTEPNPETUPOBATH  MHOOPMAIUIOO
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO HAa YepTexkax
U PUCYHKAX;

OMEepUPOBATH MOHSATUSIMU: UUAJIMHIpUYECKast MOBEPXHOCT,
00pa3yloNUEUIMHIPUYECKON  TMOBEPXHOCTH,  IWIMHAP,  KOHUYECKas
MOBEPXHOCTh, 00Pa3yIOIIMEKOHMYECKON MOBEPXHOCTH, KOHYC, chepuyeckas
MOBEPXHOCTH;

pacrno3HaBaTh Teja BpamieHus (IUIUHAP, KOHYC, cepa U map);

OOBACHSTH CIIOCOOBI MOTYUYECHUS TE BpalllCHUs;

KJIacCU(UIIMPOBATH B3aUMHOE PACIIONO)KEHNE C(ephl U MIIOCKOCTH;
ONEpUpPOBATH MOHATHSMHU: IIAPOBOM  CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTACETMEHTA, IIApPOBOM CIJIOM, OCHOBAaHME IIAPOBOrO CIOS, BBICOTA
IIAPOBOTO CJIOA,IIAPOBON CEKTOD;

BBIYMCIATh OOBEMBI W  IJIOMIQAM  TOBEPXHOCTEH  TeNm  BpalleHUs,
T€OMETPUICCKUXTEIN C TPUMEHEHHEM (HOPMYIT;

OMEepUpPOBATH TMOHATUSIMU: MHOTOTPAHHHMK, BIIMCAaHHBIK B chepy U
ONMCAHHBINOKOIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK HIIA TEJO
BpAaILCHHUS;



BBIYUCIISATH  COOTHOIICHHMS ~ MEXOYy  IUIOMIAJsIMH  IOBEPXHOCTEH U
00BEMaMHUITIOIOOHBIX TEI;

U300pakaTh HW3ydaemble (QHUTYypel OT PYKM MW C  IPUMCHECHHUEM
MIPOCTBIXYEPTEKHBIX HHCTPYMEHTOB;

BBITIOJIHATHG ~ (BBIHOCHBIC) TUIOCKHE YEPTERKH M3 PHUCYHKOB TPOCTHIX
00BEMHBIX(PUTYD: BU CBEPXY, COOKY, CHM3Y, CTPOUTH CCUCHHUS TEJI BPAIIICHHUS,
MPUMEHSITh TeOMETpUYECKHEe (AKThI JUIi pEHIeHUS CTEPECOMETPUUYCCKHUX
3a/1a4,[IPENOIArafouX  HECKOJbKO IIIaroB  PEIICHHS, €CIH  yCIOBHS
IIPUMEHEHMS 33/IaHBIB IBHOU (popMme;

NPUMEHSATh  TPOCTEHIINE  MPOTPAMMHBIE  CPEICTBA MW DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;
IIPUBOJIUTH TPHUMEPHl MAaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B MpUpoAEC U
YKU3HH,PACTIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;
NPUMEHATh,  TIOJIYYCHHBIC  3HAHWS  HA  TPAKTHKE:  aHAJU3UPOBATh
peabHBIECUTYAllUM W TPUMEHSATh W3yYCHHBIC TMOHATHS B IPOIECCE IOMCKA
pelnieHusIMaTeMaTHIecki  ChOPMYJIMPOBAHHOW TPOOJIEMBI, MOJICTUPOBATH
peaIbHbIE CUTYyaIlMUHA S3BIKE TEOMETPHH, UCCIICIOBATh IMIOCTPOCHHBIC MOJICIIH
C HCMOJb30BAaHUEMI'€OMETPHUCCKUX IOHIATHH M TEOpeM, aImapara ajareOphl,
peniaTh MPaKTUYECKUE3aaur, CBS3aHHBIC C HAXOXICHHUEM T€OMETPHUCCKHUX
BEJTMYMH.

BeKTOpr H KOOPAMHATLI B IIPOCTPAHCTBE:

OIIepUPOBATh TIOHITHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJTHATh ~ JIEHCTBHS  CJIOKCHHMS  BEKTOPOB, BBIYMTAHUS  BEKTOPOB
YMHOKCHHSIBEKTOpAa Ha YHCIO, OOBSICHATHh, KAKAUMHU CBOWCTBAMH OHH
001aJ1a10T;

MPUMEHSTH TIPABUIIO MapalIeICITUIea;

ONEPHUPOBATh TOHATHUSAMH: JCKAPTOBBI KOOPAWMHATHI B  IIPOCTPAHCTRBE,
BEKTOP,MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YTOJ
MEXIYBCKTOPAMH, CKAISIPHOE NPOU3BEJACHUE BEKTOPOB, KOJUIMHEAPHBIC H
KOMITJIaHAPHBICBEKTOPHI;

HaxOJWTh CYMMYy BEKTOPOB U IIPOM3BEJICHHE BEKTOpa HA YHCIIO, YTOJ
MEKyBEKTOpAMH, CKaJsIpHOE IIPOU3BEJICHHUE, pAaCKIaJbIBaTh BEKTOpP IO
JBYMHEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPINHAT;
MPUMCHSTh T'eOMETpUYeCKHe (DAKThI JUIS PEHICHUS CTECPEOMETPHUCCKUX
3aJ1aY,[IPENOIArafoIuX  HECKOJbKO IIIaroB  PCIICHHS, €CIH  yCIOBHS
IIPUMCHEHMS 33/IaHbIB IBHOU (popMme;

pemiath MPOCTEHINNE TEOMETPUYECKUE 3a/ladyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA;

pemaTrh 3aJa4d  Ha JIOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHUH U
HAaXOXXJCHUETCOMETPUICCKAX BEIUYMH TI0 oO0pasliaM WIA aJroOpuTMaM,
MIPUMEHSIST U3BECTHBIEMETOABl TPHU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKHX
3aj7ad4.



BeposiITHOCTH M CTATHCTHKA:

YUTaTh U CTPOUTH TAOJIUILIBI U JHArPaMMBbL;

OlepupoBaTh  TMOHATHSAMHU:  CpenHee  apudMeThyeckoe, MeauaHa,
HauOosbllIee, HaMEHbIIee 3HaUCHHUE, Pa3MaX MaCCUBA YUCIIOBBIX JJAHHBIX;
OMEPUPOBATH MOHITUSMHU: CIIyYaWHBIA IKCIEPUMEHT (OIBIT) U CIy4alHOE
COOBITHE,3JIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA KMCXOMA) CIy4alHOIro
ONbITa, HAXOAUTHBEPOATHOCTH B  ONBITAX C PABHOBO3MOXHBIMU
CIIy4ailHBIMH COOBITHSIMHU, HAXOJIUTh UCPABHUBATH BEPOSITHOCTH COOBITUH B
W3YYEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;

HAaXOJUTh U (POPMYJIHPOBATH COOBITUS: TIEpECEUCHWE U OOBEIMHCHHE
JTAHHBIXCOOBITUH, COOBITHE, TPOTHUBOIOJIOXKHOE JaHHOMY COOBITHIO,
M0JIb30BaThCAAUArpaMMaMu Dilsiepa U GOPMYJION CIIOKEHUS BEPOATHOCTEN
IIPU PEIICHUY 3a/1a4;

ONEPUPOBATH  MOHATUSMHU:  YCJIOBHAs  BEPOATHOCTb, HE3aBUCUMBIE
COOBITHS,HAXOAUTh BEPOSTHOCTH C IOMOIIBIO IpaBUja YMHOXEHHS, C
IIOMOIIBIO IEPEBACITYYalHOIO OIIBITA;

NPUMEHSATH KOMOMHATOPHOE MPABWIIO YMHOKEHHUS [IPU PEILIEHUH 3a]1ay;
ONEPUPOBATH  IMOHATUSMU:  HWCIBITAHWE, HE3aBUCUMBIE  HCHIBITAHUS,
CEepUSIMCIIBITAHUN, YCIIEX M HEyJaya, HaXxOIWUThb BEPOSITHOCTU COOBITHIl B
CEPUM  HE3aBUCHUMBIXUCIIBITAHUA 1O TIEPBOr0  YCIEeXa, HaxOAWUTh
BEPOSITHOCTU COOBITUI B CEpUU UCTIbITaHUIbepHyuH;

ONEPUPOBATH  MOHATUSIMH:  CllydallHasg  BEJIIMYMHA,  PaCIpEICIICHUE
BEPOSATHOCTEW, TMarpaMMa pacrpeeieHus;

CPaBHUBATb  BEPOSITHOCTH  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI 10
pacIpeneeHUI0 WIINC IIOMOIIBIO TUarpaMM;

ONEPUPOBATH  IOHATHEM MATEMATHYECKOTO  OXKHUJAHWS, IPUBOIUTH
MIPUMEPBI, KAKIPHUMEHSAETCS MaTEMaTUYECKOE OXUAAHUE CIIy4yalHOU
BEJIMYMHBI HaXOJUTbMAaTEMATHYECKOE  OXUJAHUE 1O  JAHHOMY
pacIpeeeHuUIO;

MUMETH MIPEICTABICHUE O 3aKOHE OOJIBIINX YNCET;

UMETb MPEJICTABICHUE O HOPMAJIBHOM PACIPEIEICHUM.



3. Conepxanne yueoOHoro npeamera«MaremaTuka

Paznen 1.Yucia u BbIYMCIeHUSA

MaremaTuka B HayKe, TEXHHKE, IKOHOMUKE, HTHHOPMAIMOHHBIX TEXHOJIOTHUSIX
U TIPAKTUYECKOM AEATENBbHOCTU. BKIIa[g pPOCCHUCKUX MAaTEMaTUKOB B pPa3BUTHE
HAYKHU.

MHOK€eCTBO, OIepaluy HaJ MHOXXecTBaMu. [uarpammel Jitnepa—BeHHa.
IIprumeHeHne TeOpEeTUKO-MHOKECTBEHHOIO allapara il OIIMCAaHUS PeaIbHbIX
IPOLIECCOB U SIBJICHUM, MPU PEHICHUH 3a]ad U3 JPYTruX Y4eOHBIX MPEAMETOB.
Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

Harypanbnsbie u uensie yncia. [IpuzHaku 1e1MMOCTH LENBIX YHACEIL.

Pammonanpapie  uuciaa.  OOBIKHOBEHHBIE M JIECATHYHBIE  JpoOH,
MIPOIICHTHI,0ECKOHEUHbBIE TEPUOANYECKUE NpoOu. ApuMETHUIECKHE OIepaIuu C
paIrMoOHAIbHBIMUYUCIIAMH, TIPE0Opa30BaHuUsI YUCIIOBBIX BhIpakeHui. [Ipumenenue
npoOell U MPOLEHTOBIJIS PEUIEHUs MPUKIAJAHBIX 3a7a4 U3 Pa3IUyHbIX OTpaciei
3HAHUM U PEATbHOMN KU3HH.

JleicTBUTENBHBIE Yyuca. PannonanbHbie u MppalliOHAJIbHbIE
yucia. ApupmMeTuyeckue onepanuu Cc JNEUCTBUTEIIbHBIMU YUCIIAMU.
[Tpubnuxénnple

BBIYMCIIEHUS, ITPABUIIA OKPYTJICHUS, TPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.
Crenenp ¢ 1menbiM  nokasareneMm. CrangaptHas  ¢Gopma  3amucu

nercTBUTENbHOTOUNCHA.  Mcmonp30oBanue — moaxonsimied  (GopMbl  3amucu

JEHUCTBUTEIBHBIX YNCEIJIA PELICHUS NPAKTUYECKUX 3a4ad WM IPEICTABICHHUS

JAHHBIX.

llpaxmuueckoe 3anamue [.BpIoNHEHWE JEUCTBUM HaJ JEHUCTBUTEILHBIMHU

YUCIIaMU.

CamocmosimenvHnas paboma 1. IIpo1ieHTHI B pellieHUU TPOoPEeCCUOHATbHbBIX 3a]1a4

Paspnea 2. KopHu, crenenu, sorapupmsl

Apudmernueckuii  KOpeHb  HaTypaidbHOM  cremeHu.  JleWctBus ¢
apu(PpMETUYECKUMUKOPHSAMH HATypaJIbHOM CTEIIEHHU.

ToxxaecTBa U TOXKIECTBEHHbIE IPEOOPa30BaAHUSI.

Crenenb ¢ palmoHaIbHBIM MOKa3aTesneM. CBoiicTBa crenenu.lIpeoOpa3zoBanue
BBIPQXKEHUHN, COJEpIKAIUX CTENEHU C PalUMOHAIbHBIM MOKA3aTEIEM.

Pemienne wuppauuoHaNbHBIX YpaBHEHUM U HepaBeHCTB.IlokazartenbHble
YPAaBHEHUS U HEPABEHCTBA.

Jlorapudm yucna. Jlecaruunsie n HaTypaidbHbIe Jorapudmbl.lIpeoOpazoBanue
BBIp@XEHHUM, coaepkammx JjorapudmblJlorapudpmuyeckue  ypaBHEHHS U
HEPABEHCTBA.

Ilpakmuueckoe 3anuamue 2.BpIIOJHEHUE TOXJECTBEHHBIX MPEOOpPa30OBaHUN HaA
CTEIIEHHBIMH BBIPAKECHUSIMU.

IIpakmuueckoe 3anamue 3. PellieHre NpOCTENIINX MOKa3aTEIbHBIX YPABHEHHM.
IIpakmuueckoe 3ansamue 4. IlpeoOpa3zoBanue 10rapu(pMUUYECKUX BbIPAKEHUN.
Ilpakmuueckoe 3amnamue 5. Bapuantel odopmiieHHs] 3eleHON 30HBI B (popme
norapuMUYECKON CIIUPAIH.



Camocmosmenvuas padboma 2.Pemenue 3amady no teme «KopHuU, CTeneHU U
JorapuMbD).
Pa3znen 3. IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpEOMETpUM. ToYka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO.lloHsiTHE 00 aKCHMOMAaTHYECKOM TIOCTPOEHUH CTEPEOMETPHHM:
AKCHUOMBI CTEPEOMETPUHH CIICICTBUS U3 HUX.

B3anmnoe PacIoIoKEeHUE IPSMBIX B IIPOCTPAHCTBE:
nepeceKaroluecs, napajyieJbHbIE M CKpeluBaronmecs npsMsie. [lapamienbHoCTb
OPSMBIX U IUIOCKOCTEMB MPOCTPAHCTBE: MapaJlJIECIbHBIE MPAMbBIE B IIPOCTPAHCTBE,
NapajlieIbHOCTh TPEXIPSAMBIX, MAPAIIIETBHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUCTOPOHAMH, YIOJI MEXAY MpAMBIMA B  IPOCTPAHCTBE.
[TapaiutenbHOCTD IUIOCKOCTEN : lTapaJlyIeIbHbIE INIOCKOCTH, CBOMCTBA IMAPAJUICIIbHBIX
miockoctei. [IpocTeitmmenpocTpancTBEHHBIE (GUTYPHI HAa TUIOCKOCTH: TETPa’p,
Ky0, mapasuieNenuIie ], TOCTPOSHUE CEUCHHIM.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJSPHBIE NPSIMBICB
IIPOCTPAHCTBE, NPSIMBIE IAPAJUIENBHBIE W IEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAKIICPIICHAUKYJISIPHOCTA MPSIMOM W IUIOCKOCTH, TEOpemMa O NpsSIMOM
[IEPIIEHAUKYJISIPHONIIIIOCKOCTH. YIUIbl B IIPOCTPAHCTBE: YIOJ MEXIY IPSIMON U
IUIOCKOCTBIO,  ABYTPAHHBIMYTOJI, JIMHEWHBIM  yroja  JABYTPAHHOIO  yIJia.
IleprieHIUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUEOT TOYKU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOM J0 MIIOCKOCTH, MPOEKIUs PUTYypbIHA MJIOCKOCTb. [lepreHIuKyaspHOCTD
IJIOCKOCTEN: MPU3HAK NEPHNEHIUKYJPHOCTUIBYX IUIOCKOCcTel. TeopemMa o Tpéx
NEPHEHIUKYJIIApax.
lIpakmuyeckoe 3ansmue 6. lIpuMeHeHHE TpU3HAKA NMAPAUICIbHOCTH NPSIMON H
IJIOCKOCTH TIPU PELICHUU 3a7a4.
llpaxmuueckoe 3anamue 7. HaxoxaeHue yria MexJ1y NpAMON U IIIOCKOCTBIO.
Ipakmuuecxoe 3anamue 8. Pemenne 3amau no teme: «lIpsmbie u MIOCKOCTH B
IIPOCTPAHCTBEY.

Paszpnen 4. KomOnnaropuka

KoMOunaTtopHoe mpaBuino yMmHOXeHHs. IlepecraHoBKM U (akTOpHall.
Yucnocoueranuid. Tpeyronsuuk [lackans. ®opmyna 6uHoma HeroToHa.
Ilpakmuuecxkoe 3anamue 6. PenieHue mNPOCTEHIIUX KOMOWHATOPHBIX 3ajad.
Teopembl CIIOKEHUS U IPOU3BEICHUS.

Pa3pgen S. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha 10CKOCTH U B IpOCcTpaHCTBE. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE  BEKTOpa Ha  4ucio. PasnoxeHue  Bekropa IO TpEM
HEKOMIUTaHapHbIMBEKTOpaMm. [IpaBwio mapamnenenunena. Pemenue 3anpauy,
CBSI3aHHBIX C NPUMEHEHHEMIIPABUJ ACUCTBUUA C BeKTopamu. [IpsiMmoyrosibHas
cucTreMa KoopauHat B npoctpaHcTse.Koopannarsl Bexropa. IIpocreiimmue 3anaun
B KOOpJIMHATAaX. YTOJI MEXIy BeKTopamu.CKalsipHOE IPOU3BEIAECHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpsIMbIMU MIUTOCKOCTAMHU. KoOpJIHHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.
lIpaxmuueckoe 3ansamue 10. CymMa HECKOJBKHUX BEKTOPOB. Y MHOKEHHE BEKTOpPa
Ha YUCJIO.



Ilpakmuuecxoe 3anamue 11. Ilpocreiimue 3agaun B KoopauHarax. KiymObl Ha
KOOPJMHATHOM IUIOCKOCTH.

Ipakmuuecxoe 3anamue 12. IlocTpoeHue yria Mexay BEKTOpamu. BeranciieHue
CKJISIPHOTO MPOU3BEICHUS] BEKTOPOB.

Pa3zpnes 6. OCHOBBI TPMTOHOMETPUH

Tpuronomerpruueckass OKpPYKHOCTb, OIPEIEIECHHE TPUTOHOMETPUUYECKHUX
¢byHKUMYKCIOBOrO aprymenTa.CuHyc, KOCMHYC M TAHT'€HC YHUCIIOBOTO apryMeHTa.
ApPKCUHYC, QpKKOCHHYC,apKTaHT'€HC YMCJIOBOTO apryMEHTA.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPaKEHUM. OcHOBHBbIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

Pemenne tpuronomerpruueckux ypaBHEHUU.IIpUMepsl TPUTOHOMETPUUECKHUX
HEPABEHCTB.
IIpaxmuueckoe 3ansasmue 13. OCHOBHbIE TPUTOHOMETPHUUECKHUE TOXKIECTBA.
Iipakmuuecxoe 3anamue [4. OOpMyJIBI CHOXKEHUSA, JTBOWHOTO W IOJOBUHHOTO
apryMeHTa, IPUBEICHUS.
IIpaxmuueckoe 3anamue 15. IIpeoOpa3zoBaHre NPOCTENIINX TPUTOHOMETPUUECKUX
BBIPAKCHUM.
lIpakmuueckoe 3ausamue 16. PelieHne MNPOCTEUIINX TPUTOHOMETPUYECKUX
YPaBHEHUH.
llpakmuueckoe 3ansamue 17. PelleHue MNPOCTEUIINX TPUTOHOMETPUUECKUX
HEPaBEHCTB.
lIpakmuuyeckoe 3anamue 18. Pemenue 3a1a4 no BCEMY Kypcy.

Paznen 7. ®yukuuu u rpaguku

Oynkiusa, cnocoObl 3amanus GyHKkuun. ['paduk  QyHkmuu. B3anmuo
oOpaTHbIE)YHKITHH.

O6mactp ompeneneHuss W MHOXKECTBO 3HaueHuWM  QyHkuumu. Hymum
¢ynkunn. [IpomMexxyTKH 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

Oyukuus. [lepuoanueckue Gpynkuuu. [IpomexyTKM MOHOTOHHOCTH (DYHKIIMH.
MakcumMyMbl 1 MUHUMYMbI QyHKIMH. Haunbomblliee M HauMmeHblllee 3HAUYCHUE
(GYHKIIMMHA POMEXKYTKE.

CrenenHast yHKIUS ¢ HATYpajJbHBIM U LIETBIM MOKa3aTeneM. E€ cBolicTBa u
rpajguk. CpoiictBa u rpaduk KopHsi n-oii crenenu.llokazarenpHas
norapudmMuyeckass (QyHKIUH, WX CcBoWcTBa W rpaduku. Tpuronomerpudeckue
¢bynkuun, ux cBoWcTtBa u rpaduku. [lokazatenpHas u JorapudMuyeckas
(GyHKIUU, UX CBOMCTBA U TpaduKH.

Hcnonp3oBanue rpadmkoB GyHKIWNA IJIs PEUICHUS YPaBHEHUN W JIMHEHHBIX
cucrem.Mcnonb3oBanrue rpaduKoB (YHKIUN IS UCCIEIOBAHMS IMPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MIPU PELLIEHUH 33]1a4 U3 APYTUX y4eOHbIX
MPEJIMETOB U PEAIbHOMN KU3HHU.
lIpaxmuueckoe 3auamue 19. OnpeneneHNe YETHOCTH W HEYETHOCTH PA3IAYHBIX
(GyHKUIHHN.
llpakmuueckoe 3anamue 20. OnpeneneHue TMPOMEKYTKOB BO3pacCTaHUsl U
yObiBanus pyHkiui HaxoxaeHue s3KkcTpeMyMOB (PYHKITUH.



Ilpakmuuecrkoe 3anamue 21. IlocTtpoenne rpadMKOB TIOKA3aTEIbHBIX W
norapuMuIecKuX QyHKITHMA.

Ilpakmuueckoe 3anamue 22. OnucaHue NPOU3BOJCTBEHHBIX IPOLECCOB C
MOMOILBIO IpaMKOB PYHKIUH.

IIpakmuueckoe 3anamue 23. Peumienne 3aga4d no teme «@yHKIMH, UX CBOWCTBA U
rpadukm»

Pa3znes 8. MHOrorpaHHMKHU M TeJia BpalleHUs

[ToHATHE MHOTOTrpaHHHKA, OCHOBHBIE JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIbIC
WHEBBIITYKJIBIE MHOTOTPAHHHMKH, pa3BEpPTKa MHororpanHuka. Ilpmsma: n-
YroJIbHAasiIpU3Ma, TPaHu W OCHOBAHMS MPU3MBI, MpsAMasi U HAKIOHHAs MPU3MBI,
OOKOBasi WIIOJIHASE TIOBEPXHOCTh Mpu3Mbl. [lapamnenenunes, NpsMOYTOIbHBIHN
napajuiejienunean ero cpoucrBa. [lupamupga: n-yrosibHas nupamuja, TpaHd U
OCHOBaHHE MTUPaMUIBI,00K0BasI ¥ MOJHASI TIOBEPXHOCTh MUPAMHUIBI, TPAaBUIIbLHAS U
yceu€HHasi NupaMua.DJNeMEHTbl MNpu3Mbl W nupamuasl. IIpaBunbHble
MHOTOTPaHHHUKH: TOHATHENPABUILHOIO MHOTOTPAHHWKA, MPAaBUIbHAS MpU3Ma U
MpaBUIbHAS NUpPaMUAA,lIPABWIbHAS TPEYrojbHAs NUpaMUAa W NPABUIbHBIN
TeTpa’ap, Kyo0. IlpeacraBieHneo MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexka’ap v ukocasap. CeyeHns NpU3MbIU TUPAMHU/IBI.

CummeTpussi B NPOCTPAHCTBE: CHUMMETPUSI  OTHOCUTEIIBHO  TOYKH,
OPSAMOM,IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B NUPaMUIAX, MNapajlieenuIieiax,
NPaBUJIbHBIXMHOTOT PAHHHUKAX.

Boluncienre 5SJeMEHTOB MHOTOTPAHHUKOB: péOpa, [MaroHaid, YTJIbl.
[1n01ma7500K0BOM TMOBEPXHOCTH M TIOJIHOM TMOBEPXHOCTU TMPSMON TPU3MBI,
IJIOMAIbOCHOBAHMM, TeopeMa O OOKOBOM TOBEPXHOCTH TMPSMON IPU3MBI.
[Tnomaas 60KOBOMIOBEPXHOCTH M TIOBEPXHOCTH MPABWIIBHOW MMUPAMUIBI, TEOPEMa
0 TuiomaanycedéHHoi mmpamuael. I[lorstue 006 00béMe. OO0BEM mHpaMuUIHI,

MIPU3MBI.
ITonoOHBIE Tena B MPOCTPAHCTRBE. CooTHolIeHUS MEXKTY
IO ISIMUTIOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEI.
Hunuaapuyeckas MOBEPXHOCTb, obOpazyrorue HUAJTUHIPUYECKON

MOBEPXHOCTH,0Ch IUJIMHJIPUYECKON TOBEepXHOCTH. LlunuHnap: ocHoBaHuA WU
OOKOBasi TOBEPXHOCTh,00pa3ylomasi M OCh, IUIOMIAJb OOKOBOM M TMOJHOM
OBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pasyromiue KOHWYECKOHW TOBEPXHOCTH, OCh
MBEPIIMHA KOHHUYECKOW mMOBepxXxHOCTH. KOHyc: OCHOBaHME W  BEpLIMHA,
oOpasyromas HOCh, IUIOMAAh OOKOBOM M IIOJHOM ITOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yolye UBBICOTa, OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa wu map: uUeHTp, paauyc, AUAMETp, IUIOMIAJlb MOBEPXHOCTH
cheprl.B3anmHOe pacnionoxeHne cepbl U MIOCKOCTH, KacaTellbHasl INIOCKOCTh K
cthepe,mnonaab chepsl.

N300pakeHne Ten BpallleHHs Ha MII0CKOCTH. Pa3zBépTka LMIMHIApA U KOHYCA.

KomOunamuu Tenm BpallleHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMMCAHHBINOKOJO cdepbl, cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpalICHUS.



[Tonsarne o0 o0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00
00BEMETIPSMOYTOJIBHOTO — Mapajuienenurena u ciaeAactBuss u3  He€. OO0béM
muIMHApa, KoHyca.O0bEM mapa u miomass chepsl.

[logo6upie  Tema B mpocTpaHcTBe.  COOTHOIIEHUS MEXIY
IO ISIMUTIOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI.

Ceuenus wmwiMHapa (MapauieIbHO W MEPIEHJUKYJISPHO OCH), CEUYCHHS
KOHyca(mapajuieIbHOE OCHOBAaHUIO W MPOXOJSIIee Yepe3 BEPIIUHY), CEUECHHS
mapa.
lIpakmuueckoe 3ansamue 24.Pemenue 3ana4 no treme «lIpuzmay.
lIpakmuueckoe 3ansmue 25. Pemenne 3aaad no teMe: «llupamuaa u yceueHHas
nUpaMuIay.

IIpakmuueckoe 3auamue 26. Pemenue 3agau no teme «IIpusma u nupamuaay.
Ilpakmuueckoe 3anusamue 27. 3a1a4i Ha IOCTPOCHUE CEUECHU.

IIpaxmuueckoe 3ansamue 28. IlocTpoeHre ce4eHNi MHOIOIPAaHHHUKOB.
Ilpakmuueckoe 3anamue 29. BpluMCiIeHUE IJIOMIAAM IOBEPXHOCTH U 00beMa
UWJIMHAPA U KOHYcCA.

IIpakmuueckoe 3anamue 3(0. BpluucleHHE IUIOIAAM TMOBEPXHOCTH chepbl U
oObema 1apa.

Camocmoamenvras paboma 3.11pruMepbl CUMMETPUH B TPO(DECCUHU.

Paszngen 9. Hauajia MmaTteMaTH4ecKOro aHAJINu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCJIEIOBATEIHHOCTEH.
MOHOTOHHBIETIOCIIEI0BATEIBHOCTH.
Apubdmernueckas u reoMeTpudecKas MIPOTIPECCHUH. beckoneuyno

yObIBaromasireoMerpudeckas mnporpeccus. Cymma O€CKOHEYHO YyObIBaromen
F€OMETPHUYECKOM

nporpeccur. Popmysa CIOXKHBIX NPOLEHTOB. lcnosib30BaHME NpOrpeccud JUis
pelIeHUspEeAIbHBIX 3aa4 MPUKIATHOTO XapakTepa.

HenpepsiBHble (yHKIMH. MeTOA MHTEPBATIOB AJIs PEIICHUS] HEPABEHCTB.

[IpousBognas  ¢ynkuuu. ['eomeTpuyeckuii ¥ (U3HYECKUH  CMBICI
npousBoAHOU. [Ipon3BoaHbIe 3neMeHTapHbIX (yHKIME. Dopmybl HaXOXACHUS
IPOU3BOIHOM CYMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne NpOU3BOJHON K UCCIIEI0BAaHUIO QYHKIUI HA MOHOTOHHOCTD U
sKcTpeMyMbl. HaxoxxieHue HanbospIero 1 HaMMEHbLIET0 3HaueHUs! PYHKIMH Ha
OTpE3Ke.

[IpumMeHeHrne MpPOU3BOAHOM Il HAXOXKJIEHUS HAWIY4YIIEero peuieHus B
NpUKIaJAHbIX3aa4axX, i1 ONPENEIeHUs CKOPOCTHM MpoLecca, 3aJaHHOro
dhopmyIoit umu rpaduKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3Hbix. IHTErpas, ero reOMeTpuIecKuil u
¢uznyeckuii cmpici. Beruncienne unterpana no ¢popmyne Hetorona—JleliOnuia.
IIpaxmuueckoe 3ansimue 3 1. BeruucieHrne MPOU3BOAHBIX PA3IMUHBIX (DYHKIIHM.
IIpakmuueckoe s3anamue 32. Pemenne 3amady  Ha (PU3MYECKUI  CMBICH
MIPOU3BOJHOM.

IIpakmuueckoe 3ausmue 33. PellleHue 3ajad Ha NMPUMEHEHUE TF€OMETPUYECKOTO
CMBbICJIa IPOU3BOIHOM.



Ilpakmuuecxkoe 3ansmue 34. llpuMeHEHME TPOU3BOAHON K HCCIEAOBAHUIO
byHKIIH.

Ilpakmuuecxoe 3anamue 35. Tloctpoenme TpadukoB (QYHKIUN MPU MTOMOIIH
ITPOU3BOTHOM.

llpakmuyeckoe 3ausmue 36. HaxoxaeHue  HauOOJBIIET0 U HAUMEHBIIETO
3HaYEHUS (PYHKIIUH.

llpakmuueckoe 3anamue 37. BplYucCIeHHE HEONMPEAEIECHHOTO M OMNPEACICHHOIO
MHTErPaJIOB.

Ilpakmuueckoe 3ausmue 38. T'eomerpuyeckuii u  (QU3NYECKUH  CMBICIH
ONpPEEIEHHOT0 UHTErpaia.

lIpakmuyeckoe 3auamue 39. IlpuMeHeHUE ONPEACIICHHOTO WHTErpana s
HaXO0XJICHUS IO KPUBOJIMHENHOMN TpaIleIUu.

Ilpakmuuecxoe 3amsmue 4(0. Pemenue 3amau no teme: «lIpousBoaHass wu
UHTETpam.

Camocmoamenvrnas paboma 4. Beluucnenwe mmiomaneid KiymO ¢ IOMOULIBIO
MHTErpana.

Paszpnes 10. BeposiTHOCTBL M CTATHCTHKA

[IpeacraBnenre  JaHHBIX C  MOMOIIBIO  Ta0dWI W JAHarpamm.
CpenneeapudmeTnyeckoe, MeauaHa, HauOOJbllIee W HaUMEHbIIEe 3HAYCHMS,
pa3Max, JUCIEepPCUsH CTaHIaPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CnydaiiHbple  JKCIEpUMEHTHI  (OMBITBI) M CiIy4alHble  COOBITHSI.
DOnemeHTapHbIecOOBbITUS (MCXO/IbI). BeposTHOCTD ciydailHOTO cOObITHS. bin3ocTs
4acTOThl HMBEPOATHOCTU CcOObITUH. CiydallHbIE OIBITBI C PaBHOBO3MOXHBIMH

AJIEMEHTAapHBIMUCOOBITUAMU.  BeposTHOCTM ~ CcOOBITUH B~ ONBITax  C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUCOOBITUSMHU.

Onepauuu HaJI COOBITHSIMHU: MepeceyYeHue, 00BeJUHEHHE,
MIPOTUBOIONOKHbIECOObITHS.  Jlnarpammbl  Oiinepa.  dopmyna  clIoKEHUS
BEPOSATHOCTEM.

YcnoBHas BEPOSITHOCTb. YMHOXKEHUE BEPOSITHOCTEH. Hepeso

CIIy4yalHOrodKcrepuMmeHTa. Q@opMmyiia MOJAHOM BeposTHOCTU. HezaBucumble
COOBITHS.

bunapHbiii  chnydaiiHeIi  ONBIT  (MCTBITAaHWE), yCIOEeX ©  HeyJaya.
HesaBucumblencnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 1O MEPBOrO ycCIexa.
Cepust HE3aBUCUMBIXUCTIBITAHUN bepHyun.

Cnyuaitnas  BenuumHa. Pacnpenenenue  BeposTHocTe.  [uarpamma
pactpenenenus.lIpumepsl  pacnpeneneHuid, B TOM 4YHUCIE, T€OMETPUYECKOE U
OMHOMHAIILHOE.

UucnoBble  XApAKTEPUCTUKU  CIyYaWHBIX  BEJIMYMH: MaT€MaTUYECKOE
OKMJIAHUE,AUCNIEPCUST WM CTAaHJAPTHOE OTKIOHeHWe. IIpumepsl npumeHeHus
MaTeMaTUYECKOTOOKHUIaHUS, B TOM YHUCJE B 3a/1a4ax W3 IMOBCEIHEBHOM JKHU3HU.
MaTteMaTuyeckoeoxulanie OMHapHOW Cily4dailHOW BelnuyuHbl. MaTemMaTtuyeckoe
0’KMJIAHUE CYMMBICITYYalHBIX BEIUYMH. MaTeMaTH4eCKOe OKHUIaHUE U TUCTIEPCHS
reOMETPUYECKOT0 HOMHOMHAJIBHOTO pacipeiesICHUH.



3akoH OOJBIIMX YKCET M €ro pojb B Hayke, MPUPOAE M OOIIECTBE.
Br160povHBIIMETO] HCCIICIOBAHUT.

ITpumepsnl HENPEPBIBHBIX CIIy4alHbIX BEJINYUH. [TonsaTne 0
IJIOTHOCTUPACTIPEECIICHMUS. 3anauu, MPUBOSIINE K HOPMAJIbHOMY
pacrtpeneneHuto. [IoHsITHEO HOPMAIIBHOM paclpeIeICHNAH.
lIpaxmuuyeckoe 3anamue 41. BepoaTHOCTh B TPO(PEeCCHOHATBHBIX 3a]ja4aX.
IIpakmuueckoe 3anamue 42. Berauciaenue 4uciaoBeix xapakrepuctuk [[CB.
lIpaxmuuyeckoe 3ansmue 43. BeIOOpKU 1 BBIOOpOUHBIE pactipeneneHus. CocTaBieHue
3aKOHA CTATUCTUYECKOro pacrpeneneHus BblOOpku. [locTpoeHuwe monmuroHa u
THCTOIPaMMBL.

Ilpakmuueckoe s3anamue 44. CocraBieHue TaOIUI] U JUarpaMM TpU PEIICHUA
podheCCHOHANBHBIX 33/1a4.
Tpaxmuueckoe 3anamue 45.Pemienue 3ana4 TB 1 MareMaTnyeckoi CTaTUCTHKHY.

Paszgen 11. YpaBHeHus1 M HepaBeHCTBA

[loka3aTenbHble ypaBHEHUSI U HepaBeHCTBa.Jlorapudmudeckue ypaBHEHUS U
HEPABEHCTBA.

CucteMpl JNHMHEHHBIX YypaBHEHUW. PemeHue mNpUKIAAHBIX 3aAad  C
IIOMOIIBIOCUCTEMBl ~ JIMHEWHBIX  YpaBHEHUU.CUCTEMBI WU COBOKYITHOCTHU
palMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMH, CHCTEM M HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX3aJad M 3a/Jad M3 pa3jIMyHbIX o0JacTel Hayku U peaslbHOM
KU3HHU.

YpaBHEeHHE, KOpEHb YypaBHEHMA. HepaBeHCTBO, pelleHMEe HEPABEHCTBA.
MertonuntepBanoB.Perenne 1enpix W IpOOHO-pAllMOHANBHBIX ypaBHEHUH U
HepaBeHCTB.Mcnonp3oBanne TpadukoB (YHKIME I pelICHUS YpaBHEHUW W
JIMHEWHBIX CUCTEM.

Ilpakmuuecxoe 3anamue 45. PemieHne ypaBHEHUHM M HEPABEHCTB Pa3IMYHBIMU
METOJAMH.

IIpakmuueckoe sanamue 46. PelieHne ypaBHEHH W HEPABEHCTB IpapUUECKUM
METOJOM.

IIpakmuueckoe 3anamue 47. PelieHne ypaBHEHH W HEPABEHCTB IpapUUECKUM
METOJIOM.

IIpakmuueckoe 3anamue 48. YpaBHEHHS U HEPABEHCTBA C MOYJIEM.
Ilpakmuuecxkoe 3anamue 49. I'paduueckuii crmocoO® perieHUsT ypaBHEHUU U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

Ipaxmuueckoe 3anamue 50. Pemenne npopeccuoHaNbHBIX 3a7]a4 Ha COCTaBJICHHE
YPaBHEHUH U CUCTEM YPAaBHEHUM.

Ilpakxmuueckoe 3anamue 51. PemeHne 3amad 10 TeMe «YpaBHEHUA U
HEPABEHCTBAY.

IMpodeccuoHaIBLHO — OPMEHTHPOBAHHOE COAEPKAHUE
(comep:kaHue MPUKJIATHOTO MOTYJIA)

Pasznea 1.YUucsia v BBIYUCJICHUA



MareMaTrka B HayKe, TEXHUKE, SKOHOMUKE, HHOOPMAITMOHHBIX TEXHOJIOTHIX
U TPAKTUYECKOM IEATENbHOCTH. BKIIag pOCCHHUCKHX MAaT€MaTUKOB B PA3BUTHE
HAYKHU.

MHOK€eCTBO, OIepalnuy HaJ MHOXKecTBaMu. [[uarpammer Ditnepa—BeHHa.
[IpumeHeHne TeOPETUKO-MHOKECTBEHHOTO amlapara Jisl OMMCAHUS PEaTIbHBIX
MPOIIECCOB U SIBJICHUM, MPU PEIICHUU 3aJa4 U3 JIPYTHX Y4YEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

Harypanbhbie u nenbie uyncia. [IpuzHaku 1eIMMOCTH LENBIX YACEI.

Panmonansupie  uucina.  OOBIKHOBEHHBIE M JIECATHYHBIE  JpOOH,
IPOLIEHTHI,0€CKOHEUHBIE TEPUOANYECKUE TpoOu. ApudMeTHUYecKue orepanuu C
parMOHAIbHBIMUYHUCIIAMH, TIPE00pa30BaHusl YUCIIOBBIX BhIpakeHui. [Ipumenenue
IpoOeil ¥ MPOIEHTOB/JIA PEIICHHS MPUKIAIHBIX 3a/1ad U3 Pa3IUYHBIX OTpacie
3HAHUM U PEATbHOU JKU3HMU.

JlelicTBUTENBHBIE Yyuca. Panmonanbubie u VMpPaLMOHAIbHBIE
yrcna. ApudmMeTndeckue onepauuu c JNEUCTBUTEILHBIMA YUCIIAMU.
[Tpubnnxénnble

BBIYHCIICHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCICHUMN.
Crenenb ¢ 1uensiM  nokazateneM. CranpaptHas  dopma  3amucu

IV CTBUTEIILHOTOUHCIIA. Hcnonb3oBanue MOAXOSIIIEN dbopMbl  3amucu

JNEUCTBUTEIIBHBIX YUCEJIJISI PELICHUs MPAKTUYECKUX 3a7ad M MPEICTaBICHUS

JNAHHBIX.

Camocmosamenvras paboma 1. IIpouieHTsI B petieHuu npodeccuoHaIbHbIX 3a/1a4

Pazgea 2. Kopuu, crenenu, jorapugmsol

Apudmernueckuii  KOpeHb  HaTypaidbHOM  cremenu.  JlelictBus ¢
apu(PpMETHICCKUMUKOPHSIMH HATypPaJIbHON CTEIIEHHU.

ToxnecTBa U TOXIECTBEHHbIE TPEOOPA30BAHMSL.

Crenensb ¢ panoHanbHbIM NoKa3ateneM. CBolicTBa ctenenu.lIpeobpazoBanue
BBIPAKECHUMN, COJAECPKAIIUX CTENEHH C PAlMOHAIbHBIM MOKA3aTEIIEM.

Pemienne wuppanvoHaNbHBIX ypaBHEHMM M HepaBeHCTB.llokasarenpHble
YPaBHEHHUS U HEPABEHCTBA.

Jlorapudm uucna. JlecsaiTuunble U HaTypaiabHble Jorapudmel.lIpeoOpazoBanue
BBIpOXEHUHU, coaepkamux Jjorapudmel.JlorapudmMuueckne ypaBHEHHS U
HEPaBEHCTBA.

Ilpakmuueckoe 3aunamue 5. BapuwanTel odopmiieHHs] 3eIeHOH 30HBI B (opme
Jorapu(PMUYECKON CITHPAIH.
Pa3zaen 5. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHCTBE. CIOKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHME  BEKTOpa Ha  4yucio. PasznoxkeHwe  BekTopa 10 TpEM
HEKOMIUTaHapHbIMBEKTOpaMm. [IpaBwino mapamnenenunena. Pemenue 3anauy,
CBSI3AHHBIX C NPUMEHEHHEMIIPABUJ ACUCTBUUA C BeKTOopamu. [IpsiMoyrosibHas
cucTeMa KoopauHat B npoctpaHcTse.Koopannarsl Bexropa. [Ipocreiimmue 3anaun
B KOOpJIMHATAaX. YTOJI MEXKIy BeKTopamu.CKalsipHOE IPOU3BEIAEHUE BEKTOPOB.
Briuncnenue yrioB Mexay NpsSIMbIMU MILUTOCKOCTAMHU. KoOpJaWHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUU F€OMETPUUECKUX 3a]1a4.



Ilpakmuuecxoe 3anamue 11. Ilpocreiimue 3agaun B KoopauHarax. KiymObl Ha
KOOPJMHATHOM IUIOCKOCTH.
Pazgen 7. ®yHKkuuu u rpaguku

Oynkuus, cnocoObl 3ananus Qynkuuu. [paduk ¢GyHkuuu. Bzaumuo
oOpaTHbIEYHKIUY.

O6mactp ompeneneHuss W MHOXKECTBO 3HayeHuWM ¢yHkuumu. Hynum
¢bynkuun. [IpomMexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

Oynkuus. [epuoanueckue Gynkiuu. [[poMexyTKM MOHOTOHHOCTH (PYHKIIUH.
MakcumyMmbl ¥ MUHUMYMBbI (yHKiuu. Haumbosnbliee 1 HauMeHblee 3HAUYCHHE
(GyHKIMMHA TPOMEXKYTKE.

Crenennast QyHKIUS ¢ HATYpaJbHBIM U LIETBIM MOKa3ateieM. E€ cBolicTBa u
rpajguk. CpoiictBa u rpaduk KopHsi n-oii crenenu.llokazarenpHass W
norapupmMuyeckass GyHKIUUA, WX CBOHCTBa M rpaduku. TpUTOHOMETpPUYECKHUE
bynkuun, wux cBoWcTtBa u rpaduku. [lokazarenpHas w JorapudMuyeckKas
(GyHKIIUH, UX CBOMCTBA U TPadUKH.

Hcnonb3zoBanue rpapukoB GyHKUUNA I pELICHUS YPaBHEHUN M JIMHEHHBIX
cuctem.lcnonb3oBanue rpadukoB (PyHKIMI I MCCIIETOBAaHUS IPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT [P PELIEHUH 33]1a4 U3 APYTUX y4eOHbIX
MPEAMETOB U PEATBHON KU3HU.

Ilpakmuueckoe 3anamue 22. OnucaHve MNPOU3BOJCTBEHHBIX IMPOILECCOB C
OMOIIIBIO rpaduKoB QYHKITUH.
Paznen 8. MHOrorpaHHMKHU M TeJIa BPAlleHUs

[ToHATHE MHOTOTrpaHHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'PAHHUKA, BBIMYKJIbIC
MHEBBIMYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHororpanHuka. Ilpusma: n-
YroJibHasimpu3Ma, TpaHu W OCHOBAHMS MPU3MBI, MpsMasi U HAKIOHHAs MPU3MBI,
OOKOBasi WIIOJIHAST TIOBEPXHOCTh Mpu3Mbl. [lapammenenunesn, NpsSMOYTOIbHBIN
napajuieNenunean ero cBoicrtBa. Ilupammnua: n-yrojapHas NUpaMHUAa, TPAHU H
OCHOBAHHE MUPaMU/IbI,00K0Basl U MOJIHASI IOBEPXHOCTh MUPaMU/IbI, IPABUIIbHAS U
yceu€HHasi MNuUpaMulia.DJeMEHTbl MNpuU3Mbl W nupamujisl. [IpaBusnibHble
MHOTOTPAHHUKHU: TMOHSITUEPABUILHOIO MHOTOTpaHHUKA, MpaBUibHAsA TMpU3Ma U
MpaBWIbHAS MUPaMUJa,IIpaBUJIbHAs TPEYroJibHas MUpaMuJa W TMPaBUIbHBIN
TeTpasdap, KyO0. IIpencraBieHneo MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexas’ap u ukocasap. CeyeHus Npu3MbI TUPAMU/IBI.

CummeTpuss B NOpPOCTPAHCTBE: CHMMETPHUS  OTHOCUTENBHO  TOYKH,
OPSMOM,IJIOCKOCTU. DJIEMEHThl CHUMMETPUM B NUPaMUIAX, NapajljieenuIieiax,
MPaBWJIbHBIXMHOTOTPAHHHUKAX.

Bbluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWaroHainu, VIJIbL.
[Tn0mans00K0BOM TOBEPXHOCTH ¥ TIOJIHOW MOBEPXHOCTH TMPSMON TPU3MBI,
IUIOIAJbOCHOBAHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON IMPU3MBI.
[1nomans 60KOBOMNOBEPXHOCTH M OBEPXHOCTH MPABWIIBHON MUPAMUIbI, TEOpEMa
0 TMomaanyceu€éHHo nupamuabl. [lonstue 006 o0BEMe. OO0BEM mnUpaMuUbI,
MIPU3MBI.

[lonoOHbple  Tema B MOPOCTPAHCTBE. CooTHoleHud MEXKITY
IUIOLIAASIMUTIOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEll.



Hunuaapuyeckas IMOBEPXHOCTbD, obpazyrorue HWIMHIPUYECKON
MMOBEPXHOCTHU,0Ch [WJIMHAPUYECKON TMOBepXHOCTU. LlunuHap: oOCHOBaHUS U
OOKOBasi TOBEPXHOCTh,00pa3ylomiasi M OCh, IUIONIAJb OOKOBOM ¥ TIOJHOM
MMOBEPXHOCTH.

Konnueckass MmoBEpXHOCTb, 00pa3ylollie KOHUYECKOM MOBEPXHOCTH, OCh
MBEpIIMHA KOHUYECKOW TMOBEepXHOCTU. KOHycC: OCHOBaHME W  BEpIIMHA,
oOpasyroias MOCh, IUIONIAAh OOKOBOM M TOJHOM IOBEPXHOCTH. Y CEUEHHBIM
KOHYC: 00pa3yIollie UBbICOTA, OCHOBAHMS U OOKOBas IOBEPXHOCTb.

Chepa wu map: UeHTp, paauyc, AUAMETP, IUIOLWAAb TOBEPXHOCTH
cdepsl.B3anmHoe pacnionoxkenne cepbl U MIOCKOCTH, KacaTellbHasl MIOCKOCTh K
chepe,mioniaab chepsl.

N300pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka nuiIuHapa U KOHyCa.

KoMmOuHnanuu Tenm BpalieHus W = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBINOKOIO cdephl, cdepa, BIHCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIl[CHUS.

[Touatue o0 o0bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00
00BEMENPSIMOYTOJIBLHOTO Mapajiienenumnena W ciaeAcTBus u3 He€. OO0béM
HUJUHIpa, KoHyca.O0BEM 11apa u miomaab chepsl.

[lonoOHbple  Tema B MPOCTPAHCTBE. CooTHoleHud MEXKIY
IJIOIAIIMUIIOBEPXHOCTEHM, 00bEMaMH TOTO0HBIX TEJL.

Ceuenus 1mwmHapa (MapauiebHO W TMEPIEeHIUKYJISIPHO OCH), CEUYECHHS
KOHYca(MmapayuieIbHOE OCHOBAaHUIO U MPOXOJSIIee Yepe3 BEpIIUHY), CEUCHHS
mapa.

Ilpakmuueckoe 3aumsamue 29. BpluucieHue TIOMAAM TOBEPXHOCTH U 00OBEeMa
UJIMHAPA U KOHYCA.

Camocmosamenvrasn paboma 3.1lpumepbl CUMMETPHUH B IPO(DHECCHH.

Pa3nen 9. Hauasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIEOBATEILHOCTEH.
MOHOTOHHBIENIOCHEAOBATEIILHOCTH.

Apudpmernueckas 51 reoMeTpudecKas IIPOIPECCUH. beckoneyno
yObIBaromasreomerpuueckas mnporpeccusi. Cymma OeckoHeUHO yObIBarolen
F€OMETPUUECKOMN

nporpeccund. Popmyiia CIOKHBIX MPOUEHTOB. McHosb30BaHWE NMPOrpeccUr AJIs
pelIEHUApEATIbHBIX 33/1a4 [TPUKIIATHOTO XapaKTepa.

HenpepsiBable ¢hyHKIMKU. MeToa MHTEPBATIOB JJIs PEIICHUS HEPABEHCTB.

[IpousBomnas  pyHkumm. I'eomerpuueckuidi. ©u  QU3WYECKUH  CMBICI
npousBoaHOU. [Ipon3BoHbIE dneMeHTapHBIX (yHKIHN. DopmMynbl HaXOXACHUS
MIPOM3BOHON CyMMBI, MPOU3BEACHHS M YACTHOTO (DYHKIIHUI.

[Ipumenenne mpon3BOJHON K UCCIIETIOBAaHUIO QYHKIMI HA MOHOTOHHOCTD U
skcTpeMyMbl. Haxoxxaenne HanOobIIero 1 HauMEHbUIEro 3HaYeHUs! PyHKIMU Ha
OTpE3KE.

[IpumeHeHne TNpPOM3BOAHOW MJIsI HAXOKJICHHMS HAWIY4YIIEro pElIeHus B
MIPUKIIAIHBIX3a/1a4ax, JJUIA ONpENETEHUss CKOPOCTH IMpoLecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.



[TepBooOpaznas. Tabnuia nepBooOpa3Hbix. IHTErpas, ero reoMeTpudecKuii u
¢busndeckuit cmbici. Berancnenne naterpana no Gopmynne Herotona—Jleitbnamia.
Camocmoamenvrnas paboma 4. Beluucnenwe miomaneid KiymO ¢ IHOMOLIBIO
WHTETpaa.

Paspnes 10. BepossTHOCTBL M CTATHCTHKA

[IpencraBieHre  JaHHBIX C  [OMOIIBI0  Ta0NHWII HW  JAHArpaMM.
Cpenneeapudmeruueckoe, MejauaHa, HauOOJIbIIEE W HaUMEHBIIEE 3HAYCHMUS,
pa3Max, JUCTIEPCHUsU CTaHIaPTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB.

CnydaiiHble  OKCIEpUMEHTHI  (OMBITBI) M Ciy4yallHble  COOBITHSI.
DOnemMeHTapHbIecOObITUS (MCXO/IbI). BeposTHOCTH ciydailHOTO cOOBbITHS. biu3ocTs
YacTOThl MBEPOATHOCTU CcOObITUH. CiydallHbIE OIBITBI C PaBHOBO3MOXHBIMH

AJIEMEHTAapHBIMUCOOBITUAMU.  BeposTHOCTM ~ cOOBITUH B ONBITax  C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMUCOOBITUSMH.

Onepauyu HaJ COOBITUSAMU: IIepeceyeHune, 00beIMHEHHUE,
NPOTUBOMOJOXKHBIECOObITH.  JlnarpamMmmbl  Diinepa.  ®Dopmyna  CIOXKEHUS
BEPOSATHOCTEM.

YcnoBHas BEPOSATHOCTb. YMHOXKEHHE BEPOSTHOCTEM. epeso

CIIy4yalHOrodKcrepuMmenTa. Q@opMmysia MOJIHOM BeposTHOCTUH. HesaBucumble
COOBITHS.

bunapupiii  ciayuyallHbIi  ONBIT  (MCHBITAHUE), YycmeX ¢ Heyjaaya.
HeszaBucumblencnbitanus. Cepusi HE3aBUCUMBIX MCIBITAHUK 1O MEPBOrO yCIEXa.
Cepust HE3aBUCUMBIXUCIIBITAHUN bepHyun.

Cnyvaitnas  BenuuumHa. Pacnpenenenue  BeposTHocTe.  [lnarpamma
pactpenenenus.lIpumepsl  pacnpeneneHuid, B TOM 4YHUCIE, T'€OMETPUYECKOE U
OMHOMHMAIILHOE.

UucnoBble  XApAaKTEPUCTUKU  CIYYaWHBIX  BEJIMYMH: MaT€MaTHYECKOE
OKMJIAHUE,AUCNIEPCUST M CTAaHIApPTHOE OTKIOHeHHe. lIpumepsl npumeHeHus
MaTeMaTUYECKOTOOKHUIAHNUSA, B TOM YHUCJE B 3a/adax W3 MOBCEIHEBHOW JKHU3HU.
MaTteMaTuyecKoeoXulanie OMHApHOW Cily4ailHOW BeJnyuHBbl. MaTemMaTtudyeckoe
0’KMJIAHUE CYMMBICITYYaHBIX BEIUYMH. MaTeMaTH4eCKOe OKHUIaHUE U TUCTIEPCHS
reOMETPUYECKOT0 HOMHOMHAJIBHOTO pacipeieIeHUH.

3aKkoH OOJIBIIMX YHCEI M €ro pojib B Hayke, MNPUPOJE U OOIIEeCTBE.
Br10opouHBIIMETO T MCCIETIOBAHUM.

[Tpumepsbl HEIPEPBHIBHBIX CIIy4alHbBIX BEJINYHH. [Tousarue 0
IJIOTHOCTUPACTIPEAECIICHHUS. 3anauu, IIPUBOSIIME K HOPMaJIbHOMY
pactpeneneHuto. [IoHsITHe0 HOpMAIBHOM paclpeleICHAHN.

Ilpakmuuecxoe 3ansmue 41. BeposTHOCTb B MpOoeCCHOHAIBHBIX 3aa4ax.
Ilpaxmuuecxoe s3anamue 44. CocraBieHue TaOIUI] W JUarpaMM TpU PEIICHAN
npo(heCCHOHATBHBIX 3a7a4.

Paszges 11. YpaBHeHus1 M HepaBeHCTBA

[loka3aTenbHble ypaBHEHUSI U HepaBeHCTBa.Jlorapudmudeckue ypaBHEHUS U
HEPABEHCTBA.

Cucrtembl JMHEWHBIX YypaBHEHUW. PelieHwe MNpPUKIATHBIX 3a0ad  C
NOMOIIBIOCUCTEMBl ~ JMHEWHBIX  ypaBHEHM.CHCTEMBI M COBOKYIHOCTH
palMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.



[IpumeHenne  ypaBHEHUW, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX3aJad W 3aJad W3 Pa3IUYHbIX O0JacTell HAyKd M PpPeaJbHOU
KU3HU.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
MetonunrepBanoB.Penienue 1enbix W IpOOHO-pallMOHANBHBIX YpPaBHEHUH U
HepaBeHCcTB.Mcnonb3oBanue rpadukoB (DYHKIMI 111 pelIeHUs ypaBHEHUU WU
JIMHEWHBIX CUCTEM.

Ilpakxmuueckoe 3ansamue 50. Pemenue npodecCUOHAIBHBIX 3a]]a4 Ha COCTaBJICHUE
YPaBHEHUU U CUCTEM YPABHEHUM.



4. TemaTn4yeckoe IIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padodeil MPOrpaMMbl BOCIIUTAHMS ¢ YKa3aHHEM KOJIHYeCTBA
4acoB, OTBOJUMbIX HA OCBOEHHE KAXK/10il TeMbl YueOHOro npeamera «MareMaTuka

No Tema 3ansTus Konuuect B tom uyncne JIP u3 ®I'OC COO
ILII. BouacoB | YP |II3 |K CP
Pa3zpgen 1. Yncia ¥ BLIYUCIECHUSA 8 4 2 0 2
1 Ilenn 1 3a1a4 MaTeMaTUKU TP OCBOEHUH CHIENUATIbHOCTH. 2 2 JIP1- JIPS
2 Llenble u panmoHanbHble yncia. J{eiCTBUTENBHBIE YUCTA. 2 2
3 BrinonHenue neicTtBuil Hag AeCTBUTEILHLIMA YHUCIIAMU. 2 2
4 [IporueHTH B penieHnn npo(ecCHOHATBHBIX 3a/1a4. 2 2
Paznen 2. Kopumn, cTenenu u Jiorapugpmsi 20 10 8 0 2
5 Kopau u crenenn. KopHu u3 HaTypanbHOTO 4HciIa U UX CBOMCTBA. 2 2 JIP1.3
6 Crenenu ¢ pallMOHAIBHBIMU MMOKA3aTENSIMU U UX CBOKCTBA. 2 2 JIP4.1
7 [pakTrueckas padora 1. BeInonHeHHe TOXISCTBEHHBIX TPEOOPa30BaHMA HaJl 2 2 JIP 6.1. 6.3 - 6.4-
CTENEHHBIMU BBIP)KECHUSIMHU. S n
8 Pewienne npocTelmmx nppaluoHaIbHBIX YPaBHEHUH. 2 JIP7.2
9 [paktuyeckas pabora 2. Pemenne npocTelmx MoKa3aTelbHBIX ypaBHEHUH. 2 2 JIP8.1-8.2
10 Jlorapuwm uncna. OcHoBHOE orapupmudeckoe ToxkaecTBo. CBoHCTBa 2 2
JorapugMoB.
11 [IpeobpazoBanue gorapupMUIECKHX BBIPAKCHHUIA. 2 2
12 Pemenne npocTedmux TorapuMHUECKUX ypaBHEHHM. 2 2
13 Ilpakmuueckan paboma 3. Bapuanmor opopmnenus 3enenoit 30unst ¢ gpopme | 2 2
Jnozapughmuueckoil cnupau.
14 Pemrenne 3amau mo Teme «KopHu, crernenn u jorapudmeny. 2 2
Pa3nea 3. IIpsiMbie H INIOCKOCTH B IPOCTPAHCTBE 14 8 6 0 0
15 BzanmHoe pacnonoxeHue AByX NpsMBbIX B mpocTpaHcTie. [lapaniensHoCcTh 2 2 JIP1.3
MPsIMOM U IIJIOCKOCTH. [1apannensHOCTh MI0CKOCTEN. JIP4.1
16 ITIpumeneHue npru3Haka NapaieIbHOCTH NPSIMOM U IUNIOCKOCTH IIPU PELLIEHUU 2 2
s JIP 6.1,6.3 - 6.4;
17 [TapannenbHOCTB IUIOCKOCTEH 1 UX CBOICTBA. 2 2 JIP7.2
- JIP8.1 - 8.2
18 IlepnenauKyJIApHOCTH NPSMOM U INIOCKOCTH. IIepIieHANKYJIISAp U HAKJIIOHHAS. 2 2




19 [pakTuueckas padora 4. HaxoxaeHue yriia Mexy NpsMON M TUIOCKOCTBIO. 2 2
20 JByrpaHHsIil yroa. Yros Mexay IocKocTsAMU. IlepneniukynsspHOCTb ABYX 2
MIJIOCKOCTEM.
21 [pakTnyeckas padora 5. Perienne 3aa4 mo teme: 2 2
«[IpsiMBbIE U TTOCKOCTH B IMTPOCTPAHCTBEY.
Paznen 4. KomOunaropuka 4 2
22 KomoOunaropuka. OCHOBHBIC TIOHSATUSI KOMOWHATOPUKH: N-(haKTOpHall, 2 JIP1.3
pa3MelIeHre, epecTaHOBKa, COUETaHHe. JIP4.1
23 IIpakTryeckas padora 6. Pemenne npocTeHmmx KOMOMHATOPHBIX 3a1ad. 2 2 TIP 6.1. 6.3 - 6.4-
.1, 0. 4,
JIP7.2
JIP8.1 - 8.2
Pa3zgea S. BekTOpbl M1 KOOPAMHATHI B IPOCTPAHCTBE 10 6
24 [lonstue BekTopa. PaBeHcTBO BekTOpoB. ClOoKEHHE W BBIYUTAHWE BEKTOPOB. | 2 JIP1.3
KommianapHbsie BEKTOPBL. JIP4.1
25 IpakTryaeckas padora 7. CymMMa HECKOJIBKHX BEKTOPOB. Y MHOXKEHHE BEKTOpa | 2 2
I JIP 6.1,6.3 - 6.4
26 IIpsmoyroyibHast cucTeMa KOOpJMHaT B mpocTpaHcTee. KoopimHaTel BeKTOpa. 2 JIP7.2
. - JIP8.1 - 8.2
27 Ilpocmeiiwiue 3a0auu ¢ kKoopounamax. Kaymoel na Koopounamuoil | 2 2
naockocmu.
28 IpakTnueckas pabora 8. [locTpoeHue yria mexay BekTopamu. Beramcinenue | 2 2
CKaJISIPHOTO MTPOM3BEICHISI BEKTOPOB.
Pazgen 6. OCHOBbI TPUTOHOMETPHUU 24 12
29 Pamnannas mepa yria. BpamarensHoe apmkenue. CHHYC, KOCUHYC, TAHTEHC U | 2 JIP1.3
KOTAHT€HC YHCIIA. JIP4.1
30 OCHOBHBIEC TPUTOHOMETPHUICCKHE TOKICCTRA. 2 2 TP 6.1, 63 - 6.4;
31 [pakTrueckas padora 9. DopMyIIbl CII0KEHUS, TBOMHOTO U MTOJOBUHHOTO 2 2 JIP7.2
apryMeHTa, IPUBEICHUS. JIPS.1 - 8.2
32 [IpeoOpazoBanue CyMMBI TPUTOHOMETPHUECKIX (QYHKIMIA B TPOU3BEACHUE U 2
[IPOW3BEICHHSI B CyMMY.
33 [IpeoOpazoBanue MPOCTEHIINX TPUTOHOMETPUIECCKUX BBIPAIKEHHI. 2 2




34 OO6paTtHble TPUTOHOMETPUYECKUE (DYHKINH. 2 2
35 IIpocreiime TPUrOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB. 2 2
36 [paktudeckas pabora 10. Pemenne npocTeHmx TPUTrOHOMETPUIECKUX 2
YpaBHEHUI.
37 Pemenne npocTelmx TpUrOHOMETPUUYECKUX HEPABEHCTB. 2
38 IIpsiMbIE U MIIIOCKOCTH, BEKTOPBI ¥ KOOPJAMHATHI B IPOCTPAHCTBE 2 2
HUTOI'O B 1 cemecTpe 80 36 36
Pa3nes 7. @ynkuuu u rpaguku 16 6 10
39 Honstue ¢pynkunu. CriocoOsl 3aanus PyHKIMN, HX TPpadUKH U CBOHCTBA. 2 2 JIP1.3
40 OnpeneneHne YETHOCTH W HEYETHOCTH, MPOMEXYTKOB MOHOTOHHOCTH, | 2 2 JIP4.1
IKCTPEMYMOB PA3IHUHBIX (QYHKIUH.
41 CreneHHble, TOKa3aTeNbHbIE U JIoTapuMUUecKie QyHKINH. 2 2 P 6.1,6.3 - 6.4;
42 IpakTryeckas padora 12. [Toctpoenne rpadMKoB MoKa3aTeNbHBIX U 2 2 JIP7.2
norapu(p)MUIECKUX (hyHKIIHH. JIP8.1 - 8.2
43 Tpuronomerpudeckre QyHKIMH, KX CBOMCTBA U TpaduKH. 2 2
44 [Toctpoenne rpaikOB TPUTOHOMETPHUIECKUX (PYHKIIHH. 2 2
45 Onucanue npou3e00CmeeHHbIX RPOUECCO8 C HOMOUbIO ZpauKkoe pynkyuil. | 2 2
46 [pakTnueckas padora 13. Pemenue 3amaq mo teme « DyHKINHU, UX CBOUCTBA B | 2 2
rpaduxm»
Pa3zpnen 8. MHOrorpaHHMKH M KpyIJible TeJia 24 8 14
47 Mmuororpannuk. [lpusma. Bugsr npusm. [apannenenunen, xyo0. 2 2 JIP1.3
48 Pewmenue 3anau no reme «IIpuszmar. 2 2 JIP4.1
49 ITupamupa. IIpaBunbHas nupamMuaa. Y ceueHHas nupaMua. 2 2 JIP 6.1, 6.3 - 6.4:
50 Pemenue 3amau o teme: «llupamuna u yceueHHast mupaMuiay. 2 2 )
51 IIpaktrueckas pabora 14. Pemenue 3amgad mo teme «lIpu3ma u mupaMuay. 2 2 AP7.
52 Cummerpus B npoctpancTe. [IoHATHE PAaBUIIBHOTO MHOTOTPaHHHKA. 2 2 JIP8.1 - 8.3
53 Ilpumepvr cummempuu ¢ npogeccuu. 2
54 3aja4yy Ha MOCTPOEHHUE CEUCHUIL. 2 2




55 ITocTpoeHue ceueHnii MHOTOIPaHHUKOB. 2 2
56 Tena Bpamienus (IIHHAP, KOHYC, cdepa U map). 2
57 IIpaktryeckas pabora 15.Bsiuucnenue niouiadu nogepxHocmu u 0ovema 2 2
UUUHOPA U KOHYCA.
58 pakTuueckas padora 16. BeraucieHue miolaam moBepXHOCTH Chepsl U 2 2
o0beMa mapa.
Pa3nen 9. Hauaa MaTeMaTH4ecKOro aHAJIN3a 30 20
59 [NoHsiTHE O IPOU3BOAHOM, €€ TEOMETPUIECKUN B (UIUIECKUI CMBICIT. 2 JIP1.3
60 ®opmysl U ipaBuiia audepeHpoBaHus. 2 JIP4.1
61 IpakTryeckas padora 17. Beraucnenre mpon3BOAHBIX PA3IMYHBIX (YHKIIHA. 2 2 JIP 6.1, 6.3 - 6.4;
62 Pemenne 3a1ad Ha pU3MUECKU CMBICI TIPOU3BOTHOM. 2 2
63 Pemienne 3agay Ha npUMeHEHHE T€OMETPUYECKOTO CMbICTIa TPON3BOJHOM. 2 2 AP7.2
64 [pusnak Bo3pactanust (yObiBanus) GpyHkmun. Kputnueckne Touku GyHKIUH. 2 JIP8.1 - 8.3
MakcuMyMBbl i MUHUMYMEI.
65 [IpuMeHeHnue MPOU3BOJHON K UCCIIEIOBAHUIO (DYHKIIMH. 2 2
66 [pakTuueckas padora 18. [TocTtpoeHue rpadukoB GyHKIMIH TPU TOMOIIU 2 2
MIPOU3BOIHOM.
67 Haxoxxgenne HanOOJbLIET0 X HAUMEHBIIETO 3HAYCHUS (PYHKIIUH. 2 2
68 [epBooOpa3Hast u uaTerpai. lHTErpassl OCHOBHBIX dJIEMEHTapHBIX QYHKUIWH. | 2
®opmyna Hetorona—JleiiOraunma.
69 Brruucnenne HeonpeneseHHOTO 1 ONPEAeICHHOTO HHTETrPajIoB. 2 2
70 l'eomerpryeckuii 1 GUINUECKUIA CMBICIT ONPEACICHHOTO HHTETpaja. 2 2
71 HpakTuueckas padora 19. [IpumMeHeHHE ONIPEISIEHHOT0 HHTErpaia s 2 2
HaXO0>KACHUS MJIOMAAN KPUBOJIMHEHHOW TparenuH.
72 Buviuucnenue nnowadeit knymoé ¢ nomouwyvio unmezpana. 2
73 pakTuueckas padora 20. Pemenue 3agau no teme: «[Ipoussoanas u 2 2
HHTETpa».
Pa3znen 10. BeposiTHOCTH M CTATHCTHKA 16 10
74 BeposiTHOCTE cOOBITHS, MX BUIBI M CBOWCTBA. TeopeMbl CIIOKEHUS 1 YMHOYKEHHS 2 JIP1.3
BEPOSITHOCTEHA. JIP4.1
75 Ilpakmuueckas pavoma 21. Bepoamnocms 6 npogheccuoHanbHbIx 3a0auax. 2 2




76 JluckpeTHas cyvaiiHas BENUIMHA, €€ YUCIOBbIC XapaKTEPUCTHKH. 2 2 JIP 6.1, 6.3 - 6.4;
77 [pakTuueckas padora 22. BeruncneHue 4ucioBbix xapakrepuctuk JICB. 2 2 JIP7.2
78 OCHOBHBIE OHITHUS MATEMATUYECKON CTATUCTUKHU. 2 2 JIP8.1-8.3
79 Br10opku 1 BEIOOpOUHBIE pactipeneieHns. CocTaBIeHHE 3aKOHA CTATHCTUIECKOTO 2
pactipezeneHust BEIoopku. [TocTpoenue nommroHa u TiCTorpaMmB.
80 Cocmaenenue maoauy u ouazpamm npu peuteHuu npogheccUOHAIbHBIX 3a0ay. 2 2
81 Ipakrideckas padota 23. Pemenwe 3a1a4 TB 1 MaTeMaTH9ecKoi CTaTHCTHKH. 2 2
Paznen 11. YpaBHeHusI M HEPaBeHCTBA 31 13 12 4
&3 Merto/ibl pellieHus] ypaBHEHUMN: pa3lIoKEHNE Ha MHOYKUTEIH, 3aMEHa 2 2 JIP1.3
[IEPEMEHHOH, MOJICTAHOBKA, I'pa@UYECKHH. JIP4.1
84 Pemenne ypaBHEHMI 1 HEPABEHCTB Pa3IMYHBIMU METOAAMHU. 2 2 JIP 6.1, 6.3 - 6.4;
85 Pemenne ypaBHeHHIA 1 HEPABEHCTB IPpa)MIECKIM METOIOM. 2 2 JIP7.2
86 [paktuyeckas pabora 24. Pemenne ypaBHeHHI U HEPaBEHCTB TpapuueckumM 2 2 JIPS.1 - 8.3
METOJIOM.
87 Pemienune ypaBHEHUN U HEPABEHCTB C MOAYJIEM. 2 2
&8 YpaBHEHUS U HEPABEHCTBA C MOYJIEM. 2 2
89 YpaBHEHUS U CUCTEMBI YPaBHEHHUU € ABYMS IEPEMEHHBIMU. MeToAbl UX 2 2
pelIeHusl.
90 I'paduuecknii ciocod penieHus: ypaBHEHUH 1 HEPaBEHCTB C IBYMs 2 2
NIEPEMEHHBIMH.
91 Peienue 3agau Ha coCTaBleHUE YpPaBHEHUM. 2 2
92 Pewenue npogheccuonansvnvix 3a0au na cocmaenenue ypagHeHuii u cucmem | 2 2
ypasHenuil.
93 Pelienue npuknaaHpeIX 3a1a4 ¢ UCIONb30BAHUEM T€OMETPUUECKUX MOJETIEH. 2 2
94 Pewenue 3ana4 1o teme «YpaBHEHUSI U HEPABEHCTBAY. 2 1
95 Huddepennmansaoe n HHTErpaIbHOE UCUUCICHHE. 2 2
96 BeposTHOCTD M CTATHCTHKA. 2
97 [pakTuueckas padora 27. Pemenue 3agad o tTeme «YpaBHEHUS U 2
HEPABEHCTBA»
HUTOI'O Bo 2 cemecTpe 115 41 66 4
IIpomexyTouHast aTTecTAUNSA 8 hopme:
9K3aMeH B 1 cemecTpe 18
KoHTpoJibHas paboTa BO 2 ceMecTpe 2




Bcero

195
(195 + 18)

77

102

VP — ypoxk; 113 — mpaxTtrueckue 3ausatus; K — koncynprammm; CP — camoctositensras padora; [10C - kypcus




4. MartepuajibHO-TeXHHYECKOe olecredeHue IMpenoJaBaHusi y4eOHOro
npeaMetra«MaTreMaTuKa»

OcBoenue mporpamMmbl yuyeOHOTOo TpenMera «MaTeMaThukay MpeanoiaracT
HajMune ydyeOHoro kabmHera «MaremaTtnka», B KOTOPOM UMEETCS BO3MOXHOCTh
oOecrieunuTh CBOOOIHBIN JOCTYI B ceTh MIHTEpHET BO BpeMs y4eOHOTO 3aHSTHS U B
MEPUOJT BHEYYEOHOW JMEATEILHOCTH OOydJaronuxcs (JEKTPOHHBIM KHHTaM,
MpakTUKyMaM, TecTaM), MpeaycMOTpeHa AucTaHIMoHHas (opma (pabota uepes
MHTEPHET Pecypchl, paboTa B CHCTEME JUCTAHIIMOHHOTO 00Y4YeHHs Ha 00ydaromiei
mwiatdopme Moodler.n.).

Obopyoosanue yueodnoz2o kabunema:
[Tocagounbie MeCTa IO KOJIUYECTBY CTYICHTOB,;
PaGouee MecTo npenoaBaTes;
Knaccnas nocka;
Kommnwrotep B cOope: cucTeMHBIN 06JI0K, MOHUTOP, KJIaBHATypa, MBIIIIb;
[IpoeKIMOHHBIN KpaH;
MynbTUMEIUAIPOEKTOP;
CpencrtBa TeIeKOMMYHUKAIMU (JIOKaJIbHAs CETh KOJUIEIXKA);
MynbsTUMeEInapecypchl MO MaTeMaTHKE.

Texnuueckoe ocHalleHHEe KaOWMHETa TMpeaycMaTpUBAET UCTAHIIMOHHBIC
(dbopmbl pabOTHI.

CpencrtBa oOy4eHHs NpU TUCTAHIIUMOHHOW (hopMe (HOpPMAaTUBHO-CIIPABOYHAS
TUTEpATypa, KOMIUIEKT IUIaKaTOB, TEMATHYECKUX CTEHOB, WHCTPYKIIMOHHBIE
CTEHJIbl, MYJIbTUMEIUNHBIA KOMIUIEKC. JIOKanpHAs CETh KOJUIE/KA, TPOTPAMMHOE
obecrieueHue oO0MMEro M MPOPECCHOHATBHOTO HA3HAYCHUS, KOMIUIEKT y4eOHO-
METOMYECKON JOKYMEHTAITUH ).

B ycnoBusiX IuCTaHIIMOHHOTO O0yYCHHUS:

- WHCTPYKT@X W BbIJadya 3aJaHMsl MPOW3BOAUTCS Ha JIJICKTPOHHOM pecypce
KOJUTC]IXKA,;

- 00paTHas CBSI3b M KOHCYJIbTAIIMU OCYIICCTBIISIOTCS Ha AJICKTPOHHOM pecypce
rkosutemka u Chepym;

- BBINOJHEHHBIE 3aJaHUsl XPAHATCS Ha DJIEKTPOHHOM pecypce B pasiele
U3y4aeMOM TUCIUTIITUHBI.

B  coctaB  yueOHO-METOAMYECKOTO M  MAaTepUajbHO-TEXHUYECKOTO
oOecrieueHuss TPOrpaMmbl  y4eOHOM AUCHMIUIMHBI «MareMaTtukay BXOJHT
ouonuomeyuHuwlil oHo.

B OubGmuoteunslii QoHA BXOAAT y4YEOHHKH, YYECOHO-METOAMYECKHE
KOMITJIEKTHI, 00E€CTICUNBAIONINE OCBOCHUE YUCOHOW NMUCIMIUIMHBI «MaTemMaTukay,
PEKOMEHIOBAaHHBIC WJIM JOIYIICHHBIC JJI MCIOJIh30BaHUS B MPOGECCHOHATBHBIX
o0pa30oBaTeIbHBIX OPTaHMU3AIUAX, PEATU3YIOMNX 00pa30BaTEIbHYIO MPOTPaMMy
cpea”ero obmiero obpazoBanust B mpenaenax ocBoeHuss OITOII CIIO na 6aze
OCHOBHOTO 00111eTO 00pa30oBaHuUsI.



bubnuoreunsrit  ¢GoHA OMOJHEH SHIUKIONEAUSMHU, CIPABOYHHUKAMH,
CJIOBapsAMH, HAYYHOU M HAYYHO-TIONYJISIPHOM JINTEPATYPOU U IPYrOM JIUTEpaTypOr
10 Pa3HBIM BOIPOCAM MATEMATHKH.

NudpopmanuonHoe odecreyenmne
OcHoBHas JMTEpaTrypa

1. bammakoB, M. 1. Maremartuka [TekcT]: y4eOHUK AJi CTYI€HTOB yUpEKACHHIM
CIIO/ M. U. bamMakos. - 6-¢ u3a., crep. - M.: Akagemus, 2019. - 254 c.: iB. ui. -
(ITpodeccruonanpHoe obpa3oBaHue).
2. bammvakoB, M. U. Maremaruka. 3agaynuk [TekcT]: ydeOHHMK ISl CTYACHTOB
yupexaennit CI1IO / M. . bammvakos. - 5-e uz., crep. - M.: Axkanemus, 2018. -
416 c.: ui. - (ITpodeccuonanbHoe 00pa3oBaHUeE).
3. boromosioB H. B. IlpakTtuueckue 3anstusa no maremaruke. B 2 4. [Tekcr]:
yueonoe nocobue s CI10/ H. B. boromonos. Y. 1. - 11-e u3a., nepepad. u gor. -
M.: FOpaiit, 2019. - 327 c.: un. - (IlpodeccnonanpHoe 0Opa3zoBaHue).
4. boromonoB H. B. Ilpaktnueckue 3anstuss nmo maremaruke. B 2 4. [Tekcr]:
yueOHoe nocobue aiiga CI1O/ H. B. boromonos. Y. 2. - 11-e u3na., nepepad. u aor. -
M.: IOpaiit, 2019. - 252 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).
5. I'puropees, C. I'. Maremaruka [TekcT]: yueOHUK AJis CTYACHTOB YUPEXKIECHUN
CIIO / C.T. I'puropses, C. B. UBonruna; noxa pen. B. A. I'ycera. - 14-e u3n., crep.
- M.: Axanemus, 2019. - 416 c.: uB. wi. - (IlpodeccronansHoe o6pa3oBaHue).

JlonoiHUTEIbHAS JIUTEpaTypa
1. Anrebpa u Hauana maTemMatuueckoro aHanmsa. 10-11 kmacceel [TekcT]: yueOHUK
Uit 001Ie00pa3oBaT. YUPEKICHUNW C TMpUi. Ha JJIEKTpoH. Hocurtene/ A. H.
Kommoropos, A. M. A6pamog, 1O. I1. dynuunss; pen. A. H. Koamoroposa. - 21
n3a. - M.: [Ipocsemenue, 2012. - 384 c.: ui.
2. I'eomerpus. 10-11 xn. [Tekct]: yueOHUK Ajisi 0011€e00pa3oBaT. yUPEKICHUI:
0a30Bblii W mnpoduibHbld ypoBHM/ JI. C. AtanacsH, B. ®. byry3os, C. b.
Kanomries. - 19 uzn. - M.: [Ipocsemenune, 2010. - 255 c.: un. - (MI'Y-mixoue).
3. HanasH, A. A. Maremaruka [Tekcrt]: yueOnux/ A. A. HdanasH. - 2 uza. - M.:
®dopym, 2010. - 544 c. - (IIpodeccuonanbHOe 00pa30BaHUE).

DJIeKTPOHHbIe MHGOPMAIIHOHHBbIE PecypPChl

. www.fcior.edu.ru (DenepanbHbiii 1EHTp UHGOOPMAIIMOHHO-00pPA30BATEIBHBIX
pecypcoB).

. wwww.dic.academic.ru (Axamemuk. CoBapu U SHITUKIIOTIC/IAHN).

. www.booksgid.com (Booxks Gid. DnekrponHas 6ubmmoTexa).

. www.window.edu.ru (EamHoe okHO goctyma K oOpa3oBaTelIbHBIM pECypcam).
www.st-books.ru (JIyuias yuyeOHast mutepaTypa).

. www.alleng.ru/edu/phys.htm  (OOpazoBarensHbie pecypcsl WHTepHeTa —
Marematuka).

. www.kvant.mccme.ru (Hay4YHO-TIOMYJISIPHBIN  (PU3MKO-MaTEeMaTHIECKUI KypHAI
«KBanHT»).
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