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HaumeHoeaHue Oucuumuplbl



1. ITIACIIOPT ITPOT'PAMMBI YYEBHOM JUCIHUITI/IMHBI
0OY1.04. MaTremaTHKa

HaseaHue auCl{un/lqul

1.1. O6/1acTh IPUMEHEHHUS TIPOTrPaMMBbI

[MporpamMa yueOHOM AMCUUIUIMHBI MaremaThKa SIBJISI€TCS YaCThO) TIPOTPAMMBI
MOATOTOBKHU CIEeLUalIuCcToOB cpefHero 3BeHa B cooTBeTcTBUU ¢ PI'OC CIIO no crenuanbHOCTH
49.02.01. dusnyeckas Kysnbtypa u [lucemom MwuHoOpHayku Poccun ot 17.03.2015 N 06-259
«PeKoMeHjalliK TI0 OpraHM3al[iy TIOMyueHUs CpefHero oOiero obOpa3oBaHMs B Tpefienax
0CBOeHUs1 00pa3oBaTe/lbHBIX TPOrpaMM CpeiHero NpodeccroHaabHOro obpa3oBaHusi Ha 0Oase
OCHOBHOTO 001ero o6pa3oBaHusi C yueToM TpebOBaHUWI QeepasbHBIX TOCY/JapCTBEHHBIX
oOpa3oBaTesibHBIX CTaH/APTOB U T0JydyaeMOM mMpodeccur WM CreUaabHOCTU CpeJHero
npodeCcCOHABLHOTO 00pa30BaHUs».

[MporpamMMa yueGHOW AUCLMIUIMHBI pa3paboTaHa Ha OCHOBe «IIpUMepHON MPOTrpamMMbI
obiieobpa3oBarenibHOM ~ yueOHOW  AUCHUIUIMHBI ~ «MateMaTHka»,  peKOMeH/I0BaHHOU
denepaibHBIM  T'OCy/IapCTBEHHBIM aBTOHOMHBIM yupexkaeHneM «®PefepanbHbli WHCTUTYT
pazButusi obpaszoBanus» (PI'AY «DPUPO») ans peanusalji OCHOBHOW TpOodecCHOHaIbHON
obpa3oBaTenbHOM mporpammbl CITO Ha 6a3e 0CHOBHOTO 001iero o6pa3oBaHUs C IMOJyuYeHHEeM
cpennero obiero obpasoBanusi (ITpotokon Ne3 ot 21 mtosist 2015 T., perucTparjioHHbI HOMep
peuensun 377 ot 23 wutong 2015 r. ®PI'AY «PUPO») no crneuuasbHOCTIM CpeaHero
npodeccroHaIbHOTO 00pa30BaHUs.

.1.2. MecT0 AUCIMIUIMHBI B CTPYKType IIpOrpamMMbl IIOATOTOBKU CIIeLIMa/IUCTOB
CpeJiHero 3BeHa.

HMucominaa OY1.04. «MaTeMmatvka» SIBAsieTCsl 0a30BOM JUCIUIUIMHOM — BXOJUT B
ob1rieobpa3oBaTebHbIN UK.

1.3. Ieu 1 3a5a4u AUCIUIUTMHBI — TPeOOBaHMA K pe3y/IbTaTaM O0CBOEHHSA
AUCLUTIMHBI

OcHOBHasi e/Ib — CIOCOOCTBOBaTh (POPMUPOBAHHUIO OOIIUX W TIPOQeCcCHOHATbHBIX
KOMIIETEHIIUH TT0CPeICTBOM NPHOOpeTeH s 3HaHUH, YMEeHHH W HaBBbIKOB.
CopeprkaHue nporpaMMmel «MaremaTvKa» Harnpap/eHO Ha JOCTHKeHHe CAeAYMNX 3ajau:

1.06ecrneueHrie cHOPMUPOBAHHOCTH TIPE/ICTAB/I€HUN O COLIMABHBIX, KYyJbTYPHBIX U
MCTOpUUeCKUX (haKTopax CTaHOBJIEHUSI MaTeMaTUKUY;

2.0b6ecnieueHue c(opMHPOBAHHOCTH JIOTUUEeCKOT 0, a/rOPUTMUYECKOTO u
MaTeMaTU4YeCKOro MbILIIeHHS;

3.00ecreueHrie CPOPMHUPOBAHHOCTA YMEHWM TPUMEHSITh TIOJyueHHble 3HaHUS TpPU
pellleHUH pa3/InuHbIX 3a/ay;

4.o06ecrnieueHre Cc(H)OPMUPOBAHHOCTH TIPe/ICTaBIeHUM O MaTeMaTHKe KakK YacTh
o01ieyesioBeueckoll Ky/lbTyphbl, YHUBEDPCAJTBHOM $I3bIKe€ HAyKW, TMO3BOJISIOIIEM OMNMMCHLIBATH U
M3yuaThb peaJibHble TIPOLIeCChI U SIBJIEHUSI.

OcBoeHWe cofiep>KaHUsT  yueOHOM  AMCIUIUIMHBI  «MaremaTuka»  obecrieunBaer
JIOCTIDKEHHe CTy/leHTaMU CJ1eyIOIIMX pe3y/IbTaToB:

* JIMYHOCTHBIX:

—c(hOopMHUPOBAHHOCTh TIPe/CTaB/IeHHWH O MaTeMaTHKe KakK YHUBepCalbHOM si3bIKe HayKH,
CpeJiCTBe MO/IeTMPOBaHUS SIBJIEHWH U MPOLIECCOB, UlesX U MeTO/IaX MaTeMaTHKU;

—TIOHMMaHHWe 3HAaUMMOCTA MaTeMaTUKWA [/l HayuyHO-TEeXHUUeCKOro Tporpecca,
c(OopMHPOBAHHOCTh OTHOIIIEHHUS] K MaTeMaTHKe Kak K uacTu 0011ieuesioBeueckon

KyJIbTypbl 4Yepe3 3HAaKOMCTBO C WCTOpPUeM pa3BUTUSI MaTeMaTHKH, SBOJIIOLIMeN
MaTeMaTUUeCKUX Helt;

—pa3BUTHE JIOTUYECKOTO MBIIIEHUS], MPOCTPaHCTBEHHOTO BOOOpa)keHus,
aJITOPUTMUYECKOU KY/IbTYpbl, KDUTUYHOCTH MBILIEHUS] HA YPOBHe, HE0OX0[uMOM A1jist Oyayieit
nipodeCcCHOHABHOM AeATeTbHOCTH, [J1s1 TIPOJ0/DKeHHs1 00pa30BaHMsI U caMo00Opa30BaHus;

—OBJ/lafiIeHWe MaTeMaTHUeCKUMH 3HaHUSIMM UM yYMEHHUsIMH, HeoOXOJUMBbIMH B
MOBCEeJHEBHOW >KU3HU, [I/I1 OCBOEHHsI CMEXHBIX eCTeCTBEHHO-HAayUHbIX [AUCLMIVIUH U



JVCLIUIIMH  TIPO(eCCHOHAILHOTO LMK/, JJis To/ydeHHsi oOpa3oBaHusi B 00macTsx, He
TpeOyroIMx yriy0b1eHHOM MaTeMaTUUeCKOU Mo/ ;T OTOBKHY;

—TOTOBHOCTb U CIIOCOOHOCTb K 00pa3oBaHWIO, B TOM YHC/Ie CaMOOOpa30BaHUIO, Ha
TIPOTSDKEHUM BCeM )KU3HM; CO3HATellbHOe OTHOLLEHWe K HerpepbiBHOMY 00pa30BaHUI0 Kak
YCJIOBUIO YCITEIITHOM MpoheCcCOHaTLHON U 0011[eCTBEHHOMU e TeTbHOCTH;

—TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEJIbHOM TBOPYECKOM U OTBETCTBEHHOU
[esITe/TIbHOCTY;

—TOTOBHOCTb K KOJUIEKTUBHOW paboTe, COTPyJHUUYECTBY CO CBepCTHHKaMU B
obpa3oBaTe/ibHOM, OOIeCTBEHHO IT0JIe3HOM, yueOHO-UCC/Ie0BaTe/IbCKOM, TTPOEKTHON U IPYTUX
BU/IAX [1esITe/IbHOCTH;

—OTHOLIeHWe K TpodecCHOHaNbHON [1eATe/IbHOCTH KaK BO3MOXXHOCTH ydyacTHs B
pelLlieHnH JIMYHBIX, 0011[eCTBeHHBIX, rOCy/JapCTBEHHbIX, 00IIleHal[MOHa/IbHBIX MPo6JieMm;

* MeTarpe/jMeTHbIX:

—yMeHHe CaMOCTOSTE/NbHO OMpeJesiTh Lieu JesTeIbHOCTU M COCTaBJ/SATh I/IaHbI
[lesTe/IbHOCTH; ~ CAMOCTOSITEJTIbHO — OCYLLeCTB/ISITb, KOHTPOJMPOBaTb UM KOPPEKTUPOBAaTh
JlesiITeJIbHOCTb; UCII0/Ib30BaTh BCe BO3MOXKHBIE PeCYPChI /i JOCTMXKEHUS MTOCTaB/IeHHBIX Liesien
Y peanu3aLiuy MJIaHOB JIesTeTbHOCTH; BHIOMPATh YCIIeIIHbIe CTPaTeruy B Pa3/IMYHbIX CUTYaLUsIX;

—yMeHHe TIPOAYKTHUBHO OOIIAaThCsi W B3aWMOJENCTBOBaTb B TIpOLiecce COBMECTHOM
[lesTe/IbHOCTH, yUWThIBaTh TO3ULMM JIDYTMX YUaCTHHKOB [eSTelbHOCTH, 3(P¢deKTUBHO
paspeliiaTb KOH(MIUKTHI;

—BJIaJileHNe HaBbIKAMHU I[103HABATe/IbHOM, YyueOHO-UCC/IeZI0BaTe/IbCKOM W TMPOEKTHOU
JlesiTeTbHOCTA,  HaBbIKAMK  paspellieHWss  1poOsieM;  CIOCOOHOCTb U TOTOBHOCTh K
CaMOCTOSITeJIbHOMY TOMCKY METO/IOB pelleHHsl NPaKTUYeCKUX 3aZlau, MPUMEHEeHUI0 Pa3/IMuHbIX
METOZ0B TI03HaHMS;

—TOTOBHOCTb M CIIOCOOHOCTH K CAMOCTOSITe/IbHOM WH(OPMAaIL[IOHHO-TT03HaBaTeTbHOM
JlesiTeNTbHOCTH, BK/TIOUasi yMeHWe ODUEeHTHPOBAThCS B Pa3/IMUHbIX MCTOYHMKAX HWHGOpMAaIuu,
KPUTUYECKU OLIeHMBaTb W HHTEpPNpPeTHpPOBaTh HH(OpMalMio, MOAy4YyaeMylr W3 pa3/IMuHbIX
HCTOYHHKOB,;

—B/aJileHVe $13bIKOBbIMU CpE/ICTBAMM: YMEHMe $ICHO, JIOTUYHO U TOUHO H3/araTh CBOIO
TOUKY 3peHMs], UCTI0/Ib30BaTh a/leKBaTHbIE SI3bIKOBbIE CPe/ICTBa;

—BJaJileHle HaBblKaMM [103HaBaTe/JbHON pedyieKCMM KaK OCO3HaHUsl COBepllaeMbIX
JIeVCTBUI M MBICJIUTE/IbHBIX MPOLIECCOB, MX Pe3y/IbTaTOB U OCHOBaHWM, I'PaHUL] CBOEro 3HaHHUS U
He3HaHWsl, HOBBIX MI03HaBaTe/bHbIX 3a/la4 U CPe/ICTB /ISl UX OCTYKEeHNS;

—1]eJIeyCTPEM/IEHHOCTh B TIOMCKaX W TPUHATHU pelleHui, Co00pa3uTeNbHOCTh WU
WHTYWLUS], PA3BUTOCTh TPOCTPAHCTBEHHBIX IIPeJCTaB/Ie€HNN; CMOCOOHOCTh BOCIPUHUMATD
KpacoTy Y FapMOHUIO MUDa;

* MIpe/JMeTHBIX:

—c(OpPMHUPOBAHHOCTh TIPeZICTaB/IeHHWN O MaTeMaTHKe KaK 4YaCTH MHPOBOM KYJbTYPbI U
MecTe MaTeMaTHK{d B COBPEMEHHOW LMBW/IM3alUM, CIOCO0ax OMMCAHUS SIBJIEHWH peasbHOTro
MHUpa Ha MaTeMaTHUeCKOM si3bIKe;

—c(OPMHUPOBAHHOCTb TIPe/CTaB/AeHUH O MaTeMaTUYeCKUX MOHATHSX KaK Ba)KHEMHIHX
MaTeMaTHUeCKUX MOJeJIsiX, MO3BOJISIOIIUX OMUChIBATh U U3y4aTh pa3Hble MPOLeCCHl U SIB/IeHMUS;
MOHMMaHKe BO3MO)XHOCTU aKCHOMAaTHUeCKOro MOCTPOeHUs] MaTeMaTHyeCKUX Teopui;

—BJIaJileHle MeTOo/lJaMM JI0Ka3aTe/bCTB U arOPUTMOB pellieHUs], YMeHHe UX MPUMEeHSTb,
MIPOBO/IUTH [l0Ka3aTesbHble PACCYK/EHHUs B XO/le pelleHus 3a/ay;

—BJaJileHle CTaHJapTHbIMU TIpUeMaMM pellleHus] PALMOHANbHbIX W HppalMOHA/bHbIX,
TNOKa3aTesbHbIX, CTeleHHbIX, TPUIOHOMETPUYEeCKUX YPaBHEHUI U HEPaBeHCTB, UX CUCTEM;
WCTI0/Ib30BaHNe TOTOBBIX KOMITbIOTEPHBIX MPOrpaMM, B TOM YMCJ/Ie /IJIsi TIOUCKA MyTH pelleHus 1
WIJTFOCTPALUY pellleHrsl ypaBHeHH U HepaBeHCTB;

—c(OpPMHUPOBAHHOCTL TIpeJCTaBAeHnid 00 OCHOBHBIX TIOHSATUAX MaTeMaTHUuecKoro
aHaiM3a M UX CBOMCTBAX, B/aJZileHWe YMeHUeM XapaKTepu30BaTh [OBefleHue (QYHKLMH,
VICII0JIb30BaHue MO/TyYeHHbIX 3HAaHUM [I/1s1 ONTMCAHUS U aHau3a peasbHbIX 3aBUCUMOCTeH;



—BJlaJileHle OCHOBHBIMU MOHSTUSMH O IJIOCKMX M MPOCTPAHCTBEHHBIX I'eOMeTpPUUeCcKUX
¢urypax, ux OCHOBHBIX CBOMCTBax; C()OPMHMPOBAHHOCTb YMEHUS paclio3HaBaTh reoOMeTpUuecKue
¢burypel Ha uepTe)kax, MOJeNSX U B peaJbHOM MHpe; IpUMeHeHHe H3yUeHHbIX CBOMCTB
reoMeTpuueckux ¢uryp u ¢GopMyn s pelleHUs TeOMeTpUYecKuxX 3afad M 3ajay C
NPaKTUYeCKUM CO/iepKaHueM;

—c(OpMHUPOBAaHHOCTL  MpE/CTaB/eHUM O T[polleccax W SIBJEHUAX, HMEIOLUX
BEPOSITHOCTHBIM XapakTep, CTaTUCTUUECKHX 3aKOHOMEDHOCTSIX B peabHOM MHpe, OCHOBHBIX
MOHATHAX 3/IeMEHTapHON TEeOPUM BepOSITHOCTEeM; yMeHUM HaXOJWUTh U OLIeHHWBaTb BEPOSITHOCTU
HACTYTUIeHHUs] COOBITUI B MPOCTEMIINX MPAKTUYeCKUX CUTYAL[UsIX U OCHOBHBIE XapaKTePUCTHKH
C/lyYaliHbIX BEJIMYUH;

—BJaJleHle HaBblKaMM MCII0/Ib30BaHUSI TOTOBBIX KOMIBIOTEPHBIX I[POrpamMM IpU
pellieHuy 3a/au.

1.4. PekomeH/iyeMoe K0/IM4eCTBO YaCOB Ha 0CBOEHHeE NPOrpaMMbl JHCLMILIMHBI:
MaKCUMasbHOM yueOHOM Harpy3ku oOyuatorrerocsi 234 yaca, B TOM YKCIIe:
00s13aTe/IbHOM ayJUTOPHOM yueOHOM Harpy3ku oOyuarorerocsi 156 uacos;
camocTosTe/IbHOM paboTel oOyyatolrierocst 78 vacos.

2. CTPYKTYPA U ITPUMEPHOE COAEP)XXAHUE YUYEBHOM JUCILUIIVINHBI
2.1. O6peM yueOHOM AMCIMIUIMHBI H BUAABI Y1eOHOH paboThI

Buj; yueOHO# padoThI O6vem
yacoe
MakcumasibHas yueOHas Harpy3ka (Bcero) 234
O0s3aTesibHasi ayAMTOPHas yueOHas Harpy3ka (Bcero) 156
B TOM UHCJIE:
TeopeTUyeCKre 3aHsITHS 64
TIpaKTUYeCKUe 3aHsATHUs 82
KOHTPOJIbHBIE PabOTHI 10
CamocTosTesibHasi pabora odyuaromerocs (Bcero) 78
B TOM UHCJIE:
pacuétHo — rpaduueckrie pabOTEI
WH/IMBU/Iya/bHbIe loMalliHue paboThbl
MO/ITOTOBKA K 3aHSITUSIM
[TpoMe)KyTOUHasi aTTecTalsi IK3ameH




2.2. TemaTHYeCKHii IJIaH U coiep>KaHue yuyeoHo# qucouminabl OY/1.04 MartemaTHKa

HaumeHoBaHue Copep>kaHue yueOHOro MaTepuasa, 1ad0paTOpPHbIe U MPAaKTHYeCKHe PadoThl, O0bem | YpoBeHb
pas/iesioB 1 TeM caMoCTosAITe/IbHasA paboTa 00yJarommxcs YacoB | YCBOEHHs
1 2 3 4
Boepenue MaremaTyka B HayKe, TeXHUKe, 5KOHOMHKe, HH(HOPMALIMOHHBIX TEXHOIOTUAX U HpaK{quCKOﬁ 9 1
JesitenibHOCTU. Llenu v 3a/1aun 3yuyeHHst MaTeMaTHKY ITPU OCBOeHUH crieriasibHocTerd CI1O
Pa3pen 1. Anreopa 42
Llenble ¥ paroHanbHble umucia. JeiicTBuTenbHble unca. [IpubmikeHHble BhlUMc/IeHUs. KomriekcHble 7 1
Tema 1.1. Passuriie e = =
OHSITHS O THCIIe ITpakTHueckue 3ansaTusa: [eiictBus Haj unciamu JeiictBusi ¢ Apobsvu Orepanuy C KOMITIEKCHBIMU 6 9
YHUC/IaMU
CamMocTosTe/IbHasA padoTa: UHAMBUIYaJIbHOE JIoMAaIllHee 3aJaHue 4 3
KopHu u crenenu. KopHu HaTypaibHOW CTeleHu U3 uuciia U Ux cBoicTBa. CTeneHM C paliiOHaIbHBIMU
roKasaTessiMU, UX cBorcTBa. CTerneHH C JelCTBUTeIbHBIMY TMOKa3aTenssMU. CBOWCTBa CTereH! C
JIeCTBUTE/IbHBIM TTOKA3aTesIeM. 2 1
JIorapudm. JlIorapudm uucaa. OCHOBHOe jiorapupMuyeckoe ToXJeCTBO. JlecaTUUHbIe U HaTypasbHbIe
norapudwmbl. [TpaBuna fieiicTBuii ¢ sorapudmamu. [Tepexos K HOBOMY OCHOBaHMUIO. 1 1
ITpeobpa3oBaHue anredpanyeckux BbIpaxkeHuil. [Ipeobpa3oBaHue pallvioHa/lIbHbIX, UPPaLlMOHATbHBIX
CTelNeHHbIX, NT0Ka3aTelbHbIX U JOrapu(pMUUECKUX BbIPAXKEHUI. 1 1
IlpakTHueckue 3aHATHA: ApudmeTrueckue [eMCTBUS HaJ, UMCIaMH, HaxXOXKJeHWe TpUOIKeHHBIX
Tema 1.2. KopHy, 3HaUeHWU! BeJIMUMH U TOTPEIIHOCTel BIUMCIeHUH (abCOMIOTHON U OTHOCUTE/TBHOM), CPaBHEHHE UMC/IOBBIX
CTeIleH! U BbIpa)KeHUI. BplunciieHWe W cpaBHeHHWe KOpHel. BbINO/HeHWe pacuyeToB C pajuKanaMu. PelleHue
JIorapuQmbl VppaLMOHa/IbHBIX ypaBHeHWW. HaxoxkJeHue 3HaueHUM CTereHerd C palMOHA/JbHBIMMU I10Ka3aTessiMU.
CpaBHenue crernieHeil. [Ipeobpa3oBaHuWs BBIPA)KEHHH, COJIEPIKAIMX CTereHU. PellleHWe TOKa3aTe/IbHbIX 14 2
ypaBHeHUM. PellleHue mNpuK/IafHbIX 3ajad. Haxo)kieHue 3HaueHWi jorapudma MO TPOM3BOJILHOMY
ocHoBaHHIO. Ilepexos OT OZHOrO OCHOBaHUSI K JApyroMmy. BbluncieHve W cpaBHeHHe JI0rapu(MOB.
JlorapupmupoBaHre ¥ TIOTEHL[UPOBaHWe BbIpaKeHWH. [IpuO/MKeHHbIe BBIYUCIEHUS U peLIeHust
NIPUKJIa/IHBIX 33/1au. PenieHue jjorapuMuyecKrix ypaBHEeHUM.
KoHTpo/ibHasi paboTa 2 3
CamocTosTenbHasA padora: MHAMBUIYaIbHOE OMallHee 3a/jaHre
10 3




1 2 3 4
Pa3pen 2. OCHOBBI TPMTOHOMETPHH 24
Tema 2.1. PaguanHasa Mepa yrza. BpawarensHoe gBwkeHue. CHHYC, KOCUHYC, TAaHTeHC Y KOTAHTeHC 4YMCIIA.
OcHOBHbIe @®opmysnel  TipuBeZieHUs. Dopmysibl  ciiokeHUs. Dopmysibl  yBOoeHHsi DOpMysibl  TIOJIOBUHHOTO YTJIa. 4 1
TIOHSATHUS U [Tpeobpa3oBaHre CyMMbI TPUTOHOMETPHUUECKUX (YHKIUK B TIPOM3BEJIeHHE U TPOW3BEJeHUs B CyMMY.
TOXK/IeCTBa Bbipa)keHre TPUrOHOMeTpUuecKrX (DyHKIMM yepe3 TaHTeHC MOJIOBUHHOTO apryMeHTa.
Tema 2.2.
Tpuronometpuueck | [Ipocreliiivie TpUroHoMeTprueckre ypaBHeHus1. [IpocTeiiliiie TpUroHoMeTpruueckre HepaBeHCTBa. 5 1
vie ypaBHeHUs U OOpaTHbIe TPUrOHOMeTpHYecKHe (PYHKIUH. APKCHUHYC, apDKKOCHHYC, apKTaHTeHC.
HepaBeHCTBa
IIpakTnueckue 3aHATHA PajiiaHHbIA METO/, M3MepeHusi YIJIOB BpallleHUsl U CBsI3b C TPaJlyCHOU Mepoil.
OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIeCTBa, (OPMYJIbI CJIOXKeHUsI, YBOEHUsI, TpeoObpa3oBaHre CyMMbI
TPUTOHOMETPUYECKUX (YHKIMI B MPOM3Be/ieHre, Mpeobpa3oBaHye MPOU3Be/IeHHs TPUTOHOMETPHUYeCKUX 8 2
¢byHK1mii B cymmy. [IpocrTeiiiiie TpUroHoMeTpUueckre ypaBHeHUsI U HepaBeHCTBa.
OO6parHble TpUrOHOMeTprUYecKre (PYHKLMU: apKCUHYC, aDKKOCHUHYC, apKTaHTeHC.
KonTposbHas padora 2 3
CamocTrosTeibHasA padoTa: MHAMBUAYaIbHOE JOMAlIHee 3a/jJaHue 8 3
Pa3pen 3. ®yHKIUH, UX CBOMCTBA U rpaduKu 22
dyukuu. Ob6acTh onpeziesieHUss 1 MHOXXeCTBO 3HaueHUH; Tpauk QyHKIMH, TTOCTpOe- Hue rpaduKoB 1 1
(bYHKIMIA, 33/]JaHHBIX Pa3/IMYHBIMU CIIOCO0AMHU.
CaoiicTBa (yHKIUM. MOHOTOHHOCTb, UYETHOCTb, HEUETHOCTb, OTPAaHUUEHHOCTb, IIE€PUO- [JUYHOCTb.
Tema 3.1 DyHKLUK [TpomexxyTku Bo3pacTaHWst W yObIBaHUs, HauOOJbIllee W HavMeHbIIIee 3HaueHHs, TOUKH SKCTpeMyma.
1 CBOMCTEA I'paduueckasi uHTepripetaiusi. [IpuMepsl (GyHKIMOHAMBHBIX 3aBUCUMOCTeN B peasbHBIX Ipolieccax | 1 1
sB/IeHUsAX. ApudmeTryeckre ornepaliuy Haf, QyHKUusAMU. CroxkHasi ¢yHKUuMs (Komrosunus). [ToHsiTie o
HeTpepbIBHOCTU (DYHKIMH.
Oo6patHabie pyHknun. O61acTh onpe/esieHust U 00/1aCTh 3HaUeHH 0OpaTHOU GyHKLuH. ["paduk 1 1
00paTHOM (YHKITHH.
Tema 3.2. Onpepenenus GyHKLMN, UX CBOMCTBA U rpaduku. CTerneHHbIe, TTOKa3aTe/bHble, JorapudmMuyeckre U
OcHoBHbIE TpUroHoMeTpruyeckue ¢hyHKImu. [IpeobpazoBanus rpaduKkoB. [TapasienbHblii epeHoC, CUMMeTPHS
(bYHKLUMY U UX OTHOCHTE/IHO 0Cel KOOp/IJMHAT ¥ CUMMeTPHsi OTHOCUTeIbHO Hauasia KOOp/IMHAT, CUMMeTpUSsI 3 1
rpaduku OTHOCUTEJTLHO TPSIMOM y = X, pacTsbKeHUe U CKaThe BJ0JIb 0Cel KOOpAUHAT.




2

IIpakTnueckue 3aHATHA [IpriMepbl 3aBUCUMOCTel MeXX/y TlepeMeHHbIMY B peaslbHbIX MpoLieccax 13
CMeXXHBIX aucuuivH. Onpenenenue ¢hyHKuyi. [ToctpoeHue u uteHue rpadukoB dhyHkumid. Vccre-
noBaHue ¢yHKIMY. CBOMCTBA IMHEHHOM, KBaJJpaTUYHOM, KYCOUHO-JTMHEHHOM 1 [POOHO- THHEeHHOM
¢yskumii. HerpepbiBHbIe 1 neproanueckre ¢yHKIuM. CBOMCTBA U IrpavKu CHHYCa, KOCUHYCa, TaHTeHca
v KoTtaHreHca. Obparablie GyHKUMH 1 UX rpaduki. ObpaTHbIe TPUTOHOMeTprUYecKre (QyHKLIWH.
ITpeobpa3oBanus rpaduka GyHKIMU. ['apMoHUUeckre kKonebaHust. [1pyukiaHbIe 3a7auM.
[Toka3arenbHble, jorapupMuyeckrie, TPUrOHOMeTpUUeCKre YPaBHEeHUs] U HepaBeHCTBaA.

KonTposibHas padora 3auer

CamocTrosTeqibHasA padoTa: MHAMBUYaIbHOE JOMAIIHee 3a/jaHue

Paspen 4. I'eomerpus

57

Tema 4.1. I1psimble
Y TIJIOCKOCTH B
MPOCTPAHCTBE

B3anMHOe pacrionokeHue [BYX MNpsIMBIX B IpocTpaHCTBe. [lapaienbHOCTb IMPSAMOM U IJIOCKOCTH.
[TapannensHOCTs TUIOCKOCTEW. IleprieHAMKY/ISPHOCTE MPSAMOM M IUIOCKOCTU. [lepneHaukynsp u
HaK/JOHHasA. YTO/J MeXJy MpsIMOM M IUIOCKOCTBbHO. [IBYTpaHHBIA yros. YTO/l MeXJy IJIOCKOCTSIMU.
[TepneHAVKY/NSPHOCTE ~ [BYX  TJIOCKOCTel.  ['eomeTpuyeckve  mpeoOpa3oBaHMs — TIPOCTPAHCTBA:
napasle/IbHblid  T1epeHOC, CUMMeTpUsi OTHOCHUTE/IbHO IUIOCKOCTH. IlapanjesnbHoe TNpOeKTHpOBaHUe.
[T101118/1b OPTOTOHAIBHOM MTpOeKLyu. V300pakeHHe MPOCTPaHCTBEHHBIX (QUTYP.
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IIpakTHueckue 3aHATUA. [IpU3HAKK B3aMMHOI'O PACIIOI0XKEHUS MPSIMBIX. YT0J MEX/Y MPSMBIMHU.
B3anMHoe pacniosio’keHre NpsIMbIX U TJIOCKOCTel. [TepnieHAUKY/Ip ¥ HaK/IOHHAas! K MJIOCKOCTH. YTOJ
MeX/ly TpsSIMOM U TJIOCKOCThI0. Teopembl 0 B3aMMHOM PacCIioI0XKeHUU MPsIMO U TJI0CKOCTU. Teopema o
Tpex neprneHAuKyasipax. [Ipu3Haku ¥ CBOMCTBA Napasi/ieflbHbIX Y MepHeHIUKY/ISPHBIX JIOCKOCTEeM.

CamMocTosTe/IbHasA padoTa: UHAVBHUIYATbHOE IoMalllHee 3aJjaHue

Tema 4.2.
MHororpaHHUKU
KpyIJIble Tela

Bepimnel, pebpa, rpaHi MHOTOTpaHHKKA. Pa3BepTKa. MHOrorpaHHbIe YIJibl. BBITyK/ble MHOTOTPaHHHKH.
Teopema Jiinepa. [Ipu3ma. [IpsiMasi u Hak/moHHas ripy3Ma. [IpaBuibHas npusma. [apannenenumnes. Ky6.
[Mupamupa. [TpaBuibHasi mupaMuja. Y ceueHHast mupamuia. Terpasap. CuMMeTpuu B Ky0Oe, B
Triapasienenurneze, B npusmMe v nmupamuze. Ceuenus Ky0a, pusmbl ¥ iipaMuzbl. [IpegcraBienve o
NpaBWIbHBIX MHOTOIpPaHHUKax (TeTpas/pe, KyOe, OKTas/ipe, ofieKasipe 1 UKocaszpe). LlnnvHzap 1 KoHyC.
YceuennbIii KoHyc. OCHOBaHUe, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pa3syoiijas, pa3BepTka. OceBble
CeueHMs U CceueHMs, NapasulesibHble ocHoBaHUIO. Illap u cdepa, ux ceuenus. KacaTenpHas JI0CKOCTb K

cepe.




O6mBeM U ero u3Mepenue. MiHTerpanbsHast hopmysna oobema. dopmysibl 06beMa KyOa, psIMOYTOIbHOTO
Triapasiiesnienurnesia, Mpu3Mbl, [UIHHAPA. PopMysibl 06bemMa mupamMuzbl U KoHyca. PopMyIibl IO u
TIOBEPXHOCTEH LWIMH/pa U KoHyca. @opmyrbl 06beMa 1iapa u ioiiaau cdepsl. [Togobue Tes.
OrtHoteHus 110Ma/iel moBepxHoCTel M 005eMOB MOJJOOHBIX TeJl.

IIpakTHueckue 3aHATUA: PaccTosiHMe OT TOUKHU [0 MJIOCKOCTH, OT MPSIMOM /10 T/IOCKOCTH, pacCTOsIHUe
MeX[y TJIOCKOCTSIMH, MeX/ly CKpelL[MBaroIIMMUCS MPSMbIMH, MeX/y TPOM3BOJIbHBIMU (PUT'ypamMH B
npoctpaHcTBe. IlapasnenbHoe NPOeKTHPOBaHKUe U ero cBoicTBa. Teopema O MJIOLa/ [ OPTOrOHAILHOM
MPOeKLIMM MHOTOYT0/IbHUKA. B3aMHOe pacriosioykeHre MpOCTPaHCTBEHHBIX GUryp.. Pa3muuHble BUbI
MHOTOrpaHHUKOB. X n3obpaxkenusi. CeueHusi, pa3BepTKA MHOTOIpaHHUKOB. [1/1011ja/ib TTOBEPXHOCTH.
Buzibl cuMMeTpuii B pocTpaHcTBe. CUMMeTpHs Tesl BpalljeHHs 1 MHOTOTPaHHUKOB. Beiuriciienve
ioiaied ¥ 06beMoB.

CamocrosTeibHasA padoTa: MHAMBUIYaIbHOE JOMAIlIHee 3a/jJaHne

Tema 4.3
KoopauHatel u
BEKTOPbI

[IpssMoyronbHas (fekapToBa) cUCTeMa KOOpJUHAT B IpocTpaHcTBe. PopMyiia pacCTOSHUS MeXAY ABYMS
TOUKaMH. Y paBHeHUs cepbl, JIOCKOCTH U NpsiMoii. BekTopbl. Moy/ib BeKTOpa. PaBeHCTBO BEKTOPOB.
CrokeHue BeKTOPOB. YMHOXKeHHe BeKTOpa Ha 4nc/10. PasioykeHue BeKTOpa 110 HallpaB/IeHUsIM. YT0JI
MeXXay IByMs BekTopaMu. [Ipoekiiys BekTopa Ha ocb. KoopyvHatel BekTopa. CKajisipHOe Ipou3Be/ieHue
BEeKTOPOB. Vcrosib30BaHue KOOPAUHAT U BeKTOPOB IIPY PellleHUU MaTeMaTH4eCKUX U NPUKJIaHbIX 3a/ay.

IIpakTnueckue 3aHATHA BekTophl. [leiicTBUs ¢ BekTopamu. [lekapToBa ccTeMa KOOpAUHAT B
MPOCTPAHCTBe. Y paBHeHHe OKPY>XKHOCTH, c(epbl, TIIIOCKOCTU. PaccTosiHie MexXay Toukamu. [lelicTBusi €
BEeKTOPaMH, 3a/lJaHHBIMU KoopAuHaTtaMu. CKassipHOe TIpOM3Be/leHre BeKTOPOB. BeKTopHOe ypaBHeHue
NPSIMOM M TJI0CKOCTU. Vcro/ib30BaHue BEKTOPOB MPH [I0Ka3aTe/IbCTBE TEOPEM CTePEOMETPUH.

CamocroaTenbHas pa60Ta: MHAWBHUAYa/IbHOE JOMdIIIHEeE 3a/idH1e

Pa3pen 5. Hauana MmaTeMaTH4eCKOro aHajau3a

36

Tema 5.1
ITocnemoBarensHOC
TH

ITocnepoBarenbHOCTH. CriocoObl 3aJjaHMsi U CBOMCTBA UMCJIOBBIX T0C/Ie/l0OBaTeNlbHOCTeN. [ToHsATHE O
npesene 1oC/iel0BaTe/IbHOCTH. Cy1iiecTBOBaHue rpesiesia MOHOTOHHOM OorpaHUYeHHOMU
rocneoBareibHOCTA. CyMMUpOBaHUe TI0C/IeZioBaTe/ibHOCTeW. beckoHeuHo yObIBaroIasi reoMeTpruuecKast
TIPOTPeCcCHsi U ee Cymma.

IIpakTnueckue 3aHaTUA Yuc/ioBas TOCTe0BAaTebHOCTb, CIIOCOOBI ee 3a/jaHusl, BBIUMCJEHUs UYIeHOB
nociefoBarenbHOCTH.  [Ipesen  mocienoBaTebHOCTH. bBeckoHewHO — yObIBarolljas —reoMeTprUYecKast
TIPOTPeccusl.

CamocroaTenbHas pa60Ta: WHAWBHUYa/IbHOE JOMdIlIHee 3a/idH1e




2

Tema 5.2
[Ipou3sBoaHas

IIpousBoaHas. [ToHsTHe 0 NPOM3BOHON (PYHKIMH, ee TeOMeTPpUUeCcKUil U (PU3NUYeCKUid CMbICII.
YpaBHeHue KacaTesnbHOM K rpaduKy ¢yHKIUU. [Ipor3BojHbIE CyMMBI, pa3HOCTH, MPOU3BE/EHNs], YaCTHBIE.
[Tpou3BOJHbIE OCHOBHBIX 3/IeMeHTapHbIX (GYHKLMH. [IpMeHeHre TPOM3BOJHOW K UCC/IeJ0BaHUIO
dbyHKUMH 1 nocTpoeHUt0 rpadukoB. TTpor3BoHbIe 06paTHOM QYHKIMU M KOMITO3ULMK QYHKLIUH.

[TpuMepbI UCITO/TE30BaHUS TIPOU3BO/THOM /IJIS1 HAXOXK/I€HUS] HAUTUIIIero pelleHus B TIPUK/IaIHBIX 3a/lavax.
Bropasi mpou3Bo/iHas1, ee reoOMeTpUUeCKUi U pr3nueckuii cMbIc. HaxoKaeHre CKOPOCTH [jist TIpoIiecca,
3a/laHHOTO (hopMysoii ¥ TpaUKOM.

IIpakTnueckue 3aHsaTHA [Ipor3BO/IHAS: MeXaHUUECKUM U TeOMeTPUUeCKHI CMBIC/T POM3BOAHOM.
YpaBHeHHe KacaTesibHOH B 001ieM Buze. [IpaBusia v popmysiel AuddepeHLipoBanus, Tabumia
TIPOU3BO/HBIX 3/IeMeHTapHbIX PYHKIMH. MccnenoBaHre PYHKI[MN C TIOMOLbIO MIPOM3BO/THOM.
Haxoyx/ieHre Hanbo/IbIIIeT0, HAUMEHBIIIero 3HaAUeHHsI M SKCTPeMaIbHBIX 3HaueHUH (YHKIH.

CamMocTrosiTe/IbHasA padoTa: MHAVBHUIYaTbHOE IoMalllHee 3aJjaHue

Tema 5.3
[TepBooOpa3Has u
WHTErpa

IlepBooOpa3Hass U HWHTerpas. [IpuMeHeHHe ONpeZeNeHHOTO WHTerpaaa s HaXOXKIEeHWs TUIOL[aAu
KpUBO/IMHeHHOW Tparneryu. ®@opmyna HetoTona—/letibHutia. TIpumeps! prMeHeHNUs UHTerpasia B hU3uKe
Y TeOMeTpHH.

ITpakTnueckue 3aHsaTusa [lepBooOpasHas u uHTerpan. Teopema HetoTroHa—/leiibHuna. IlpumeHenue
VHTerpasa K BbIUUC/AeHUI0 (M3MYeCKUX BeJIMUYMH U TI0La/iel.

CamocTosTesTbHasi paboTa: MHMBH/IYya/IbHOE IOMAIlIHee 3a/jaHKe

Pa3fies1 6. YpaBHeHus1 M HepaBeHCTBA

22

Tema 6.1.
YpaBHeHus

YpaBHeHusl U CHCTeMbl ypaBHeHUH. PallioHa/ibHbIe, Hppal[MOHa/IbHbIe, TIOKa3aTe/lbHbIe U
TPUTOHOMETpHUYeCKUe YpaBHeHHUsI U CUCTeMbl. PABHOCUTBHOCTh YpaBHEHU, HepaBeHCTB, CUCTEM.
OcHoOBHbIe TIpHeMbI UX pellieHus (pa3/ioxkeHre Ha MHOXKUTe/IH, BBeJileHre HOBbIX HEM3BeCTHbIX,
TOZICTAaHOBKA, Ipauueckuii MeTon).

Tema 6.2.
HepaBeHnctBa

HepagsencrBa. PaljrioHanbHble, MppaljMoHa/bHble, IOKa3aTe/lbHble U TPUTOHOMeTpHUUYeCcKre HepaBeHCTBa.
OCHOBHbIe NIpHeMBI UX pelleHusl.

Vicnonib30BaHue CBOMCTB M rpadgukoB ¢pyHKIMI NpHU pellleHUH YPaBHeHHN U HepaBeHCTB. MeTo/
yHTepBanoB. V300pakeHne Ha KOOPMHATHOM IJIOCKOCTY MHOXKECTBA PellleH! ypaBHeHUI 1 HepaBeHCTB
C IByMs1 IepeMEHHBbIMU U UX CHUCTEM.

IMpukiagHblie 3aJaun [IpriMeHeHre MaTeMaTUUeCKHUX METO/IOB Ji/Isl pellieHus] CofiepyKaTeTbHbBIX 3a/jau U3
pa3/IMYHBIX 00/1aCTel HaYKU U MPAKTUKKU. VIHTepripeTaliyst pe3y/bTara, yUeT peajbHbIX OrpaHUUEHUH.
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IIpakTnueckue 3aHaTusA KopHu ypaBHeHuii. PaBHOCUIBHOCTH ypaBHeHU. [Ipeobpa3oBaHue ypaBHEHU.
OcHOBHBIe NpreMbI pellleHys] ypaBHeHu!. PellleHye cucteM ypaBHeHUH. Vcrnionb30BaHue CBOWCTB U 3 2
rpadvKoB (DYHKLWM /Jis1 pellieHus] YypaBHEeHUM U HepaBeHCTB.
CamocTosTeTbHasi paboTa: MHMBH/Iya/IbHOE IOMAIlIHee 3a/jaHKe 8 3
KoHTposbHas padora 2 3
Pa3gen 7. KoMOMHATOPHKA, CTATUCTHKA M TeOPHs BEPOATHOCTEH 29
OcCHOBHBIE TIOHATHSI KOMOWHATOPUKU. 3a/laud Ha TMO/CYeT YKc/ia Pa3MellieHrH, TiepecTaHOBOK, COUeTaHUH.
Pemienne 3aziau Ha rmepebop BapwaHToB. ®dopmysa 6uHOMa HproToHa. CBoWCTBa OWHOMHHA/IBLHBIX 7 1
- 71 Ko3dduimenToB. TpeyroabHuk Ilackarsi.
SJEII\G/[IT/IIEI—'IT.LI IIpakTHyeckue 3aHsaTuA VlcTopus pasBUTHs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEM U CTaTUCTUKU U UX
KOMBHHATOPHKH pO/b B Pa3IMuUHBIX chepax 4YeoBeUeCKOW >XU3He[esTeTbHOCTH. [IpaBuia KomOuHaTOpuKu. PelnieHve 3 ’
KOMOWHATOPHBIX 3ajau. PasMellleHus, coueTaHWss U TepecTaHOBKU. bruHoM HbIOTOHa W TpeyroyibHUK
ITackans. TlpuknafHble 3a7jaum.
CamocTrosTeibHasA padoTa: MHAMBUAYaIbHOE JOMAIIHee 3a/JaHue 5 3
Co0ObITHe, BEpOSITHOCTb COOBITHS, C/IOKEHWe W YMHO)XKeHHe BeposiTHOCTel. [ToHsATHe O He3aBUCHUMOCTH
Tema 7.2. cobbiThil. JlMCKpeTHasi CijlyuaiiHasi BeJIMUMHA, 3aKOH ee pacripefiesieHds. UucCoBble XapaKTepUCTUKU 3 1
OJ/ileMeHTbl TEOPUU | JVCKPETHOM C/Ty4aliHOM BeMunHEL [ToHSTHE 0 3aKOHe OOMBIINX YKCell.
BepPOATHOCTEN IIpakTnueckue 3aHATUA Kiaccuueckoe orpesiesieHre BepOSTHOCTH, CBOMCTBA BEPOSITHOCTEN, Teopema O 1 ’
CyMMe BeposATHOCTel. Borunciienue BepositHocTel. [IpukiafHble 3agaun.
Tema 7.3. IIpeacraBneHue AaHHBIX (Tab/WIBI, [AUarpaMmbl, rpaduKd), TeHepa/ibHas COBOKYITHOCThb, BBIOODKa, 2 1
O/1eMeHThI cpefHee apudMeTryeckoe, MeuaHa. IToHsITHe 0 3a/jauax MaTeMaTUUYeCKOM CTaTUCTUKHU.
MaTemMaThUuecKoin IIpakTHyeckune 3aHATHUA PellleHue TpakKTUUYeCKUX 3a/ay C TPUMEHEHHWEeM BepOSITHOCTHBIX METO/O0B. 7 ’
CTaTUCTUKU [IpencraBieHue 4UCI0BLIX AaHHBIX. [IpuKiazHble 3a7auu.
CamMocTosiTe/IbHasA padoTa: HHAMBHUIYaJIbHOE IoMalllHee 3aJjaHue 4 3
KoHTpo/ibHasi padoTa 2 3
HTOro ayAuTOPHOM Harpy3Ku 156
HTOroe caMmocToATe/IbHOM PadOTHI 78
Bcero 234

17151 XapaKTepUCTHUKN YPOBHSI OCBOEHUsI yueOHOTO MaTepyrasia UCTIO/b3YIOTCS Cielyrolye 0003HaueHusI:

1 - 03HaKOMUTENbHBIN (y3HABaHUE PaHee W3yueHHBIX 00BEKTOB, CBOWCTB);

2 - pernpoyKTUBHBIN (BBITIO/THEHUE IeATeIbHOCTH 110 00pasily, MHCTPYKLIMK WU TOf, PYKOBO/ICTBOM);

3 — IPOAYKTUBHBIN (TJITAHUPOBAHKE U CAMOCTOSITe/TbHOE BBITTOJTHEHHE [IeSITeIbHOCTH, pellieHre TIPO0/IeMHBIX 3a/jau).
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TpypoeMKoCTb
HaumeHnoBaHue pa3jesa, TeMbI Teopy | Tpax | Komr
Bcero CPC
s THKa | pOJb
Beepenue 2 2
Pazpgen 1. Anrebpa 42
Tema 1.1. Pa3BuTHe NOHATHSA O YUC/Ie 2 6 4
Tema 1.2. KopHu, cTerneHu v iorapudMel 4 14 2 10
Pa3pen 2. OCHOBBI TPUTOHOMETPUM 24 6 8 2 8
Pa3pen 3. DyHKIMU U UX rpaduKu 22 6 6 2 8
Paspen 4. 'eometpus 57
Tema 4.1. IIpsimMble Y TJIOCKOCTU B TPOCTPAHCTBE 10 4 7
Tewma 4.2. MHOrOrpaHHUKU U KpyIJible Tesa 9 5) 7
Tewma 4.3. KoopjMHaThI U BEKTOPbI 6 4 5
Paspen 5. Hauana MaTeMaTHueCcKoro aHaau3a 36
Tewma 5.1. Tlocsie1oBaTe/IbHOCTH 2 2 4
Tema 5.2. IlpousBosHas 6 6 4
Tema 5.3. VIHTerpasn u ero npyuMeHeHue 6 2 4
Pa3pgen 6. YpaBHeHUs ¥ HepaBeHCTBA 22 9 3 2 8
Pa3pen 7. KomOWHaTOpuKa, CTaTUCTHKA U TeOPUS
BEpPOSITHOCTEN 29
Tema 7.1. KomOnHaToprka 7 3 5
Tema 7.2. Dy1eMeHTbI TeEOPUU BEPOSTHOCTEH 3 1
Tema 7.3 DyieMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU 2 2 2 4
64 82 10 78
Wtoro | 234 156 78

3. YCJ/IOBUA PEAJTIN3ALIIUN ITPOT'PAMMBI INCIITNIT/INHBI
3.1. TpeOoBaHHsA K MUHMMA/IbHOMY MaTepPHATbHO-TEXHUUECKOMY 00eCcreueHHIo
Peanu3aiusi MpOrpaMMbl  JUCLMIUIMHBI  TpeOyeT Hamuuus yueOHOro KabOuHeTa

MaTeMaTHUeCKUX U eCTeCTBeHHOHAYUHBIX JAUCIUILIHH.

[TomerieHre KabuHeTa AO/DKHO ObITH OCHAIEHO yueOHOM MeOesbl0 M CpeJCTBaMHU
o0yueHus1, 1OCTaTOUHBIMH JI/Isl BLITIOJTHEHUS] TpeOOBaHMI K YPOBHIO TO/ITOTOBKUA 00yUaroImMxcsl.

KabuHeT J0o/KeH uMeTh Mebeb /1t
opraHu3aruu pabouero MecTa rpero/iaBaTe/is;
opraHu3sanuu pabounx MecT 00yUaroIIuxCs;
JUTsL PallMOHAIBHOTO pa3MeIlleHus] U XpaHeHHsl CPeZiCTB 00yueHMs;
11 OpPraHU3aly UCTI0/Ib30BaHUs arapaTyphbl.

B cocraB yueOHO-METOAMYECKOTO W MaTepHa/bHO-TEXHUUECKOTO 00ecrieueHust
TPOrpaMMbl yUeOHOM AWUCIUIUIMHBI «MaTeMaTHKa» BXO/ST:
* MHOT'O(DYHKI[MOHA/IbHBIN KOMILJIEKC TPEeroZiaBaTeist;
* HarJ/Isi/IHbIe TI0COOUST (KOMIUIEKTHI yueOHbIX TabIuL], JIaKaToB | [Ip.);
* UH(GOPMAILIMOHHO-KOMMYHHKATHBHbBIE CPE/ICTBa;
* 95KPaHHO-3BYKOBbIE 1TOCOOMUSI;
* 6UbIMOTEeUHBIN (OH/,.

TexHUUYEeCKHWEe CpeAcTBa OOyueHUs: My/JIbTUMEAUNHBIA TPOEKTOp; HOYTOyK WIn

TepCOHAbHbIM  KOMITbIOTEp (pabouee MecTO TIpernojaBaresis); TMPOEKLMOHHBIM 3KpaH;
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KOMITbIOTEPHAsI TeXHUKAa [jii OOydaroluXCsi C HaIWuYheM JIMIeH3MOHHOTO IPOrpaMMHOI0
obecrnieuenuss; MOY.

IMocpescTBOM  My/IbTUMEIUMHOTO 00OpPY/IOBAHMSI yuaCTHUKM 00pa3oBaTe/ibHOrO Iporiecca
MOTYT MpPOCMaTpHBaTh BU3ya/lbHYI HMHGOPMALMIO TI0 MaTeMaTHWKe, CO3/jaBaThb IIPe3eHTAaL|WH,
VHBIE JOKYMEHTHI.

B mpoiiecce ocBoeHHs TpOrpamMMbl yueOHOM AUCLIMIUIMHBI «MaTeMaTHKa» CTYZEHThbI
JIO/DKHBI  TIO/IyUUTh BO3MOXKHOCTh [JIOCTYINlAa K 9/eKTPOHHbIM yueOHbIM MaTepuasam [0
MaTeMaTHKe, WMEIIUMCI B CBOOOJHOM [JocTyre B ceTd VIHTepHeT (371eKTPOHHO-
OMO/MOTEUHBIM CHCTEMAM, 3/IEKTPOHHBIM KHHUraMm, MpakTHKyMaMm, Tectam, matepuaiam EI'D u

Ap.).

3.2. UudopmanuoHHoe odecieyeHue 00yueHHs
IlepeueHb peKOMeH/yeMbIX Yy4eOHbIX W3/jaHUH, VIHTepHeT-pecypcoB, /[ONMOHUTE/THHOM
JINTEPaTyPhI

OCHOBHBIE HCTOYHUKU:
1. BammakoB M. 1. Maremaruka: yueOHUK AJis1 CTYZ. yUpexxaeHu cpef. pod. obpa3oBaHusl.
- M.: Akagemusi, 2019. [http://www.academia-moscow.ru/reader/?id=81733]
2. boromonos, H. B. MaTtematuka : yue6nuk st CITO / H. B. Boromosnog, I1. 1. CamoiiieHKo.
— 5-e u3p., niepepab. u gon. — M. : M3parenbctBo FOpaiit, 2019. [https://www.biblio-
online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299]

Jlono/IHUTe IbHbIe HCTOYHUKH:

1. Amumos II.A. u ap.: Anrebpa 1 Hauana MatemMaThuyeckoro aHaiu3a. 10-11 knacc. YueGHUK.
- M.: IIpocsemienue, 2013 1.

2. AranacsiH JI.C. u gap. T'eomerpusi. 10-11 kaccel: YuebHUK [ij1s1 0011je0b6pa3oBaTe/IbHBIX
yupexzenui. - M.: [Ipocsewenue, 2013 r.

3. bBammakoB M. . Martemaruka. 3aiauHuK: yue6. mocobue st CTy/l. YUpEXXJeHUN Cpef.
npod. obpasoBanms. - M.: Akagemus, 2019. [www.academia-moscow.ru/reader/?id=
94461].

4. bammakoB M. U. Maremarnka. COOpHHK 3ajjau TpOGWILHON HamnpaBlIeHHOCTH: y4ded.
rnocobue Ajs CTy[. yupexkaeHuil cpej. mpod. obpasomanusi. - M.: Axkagemwus, 2019.
[www.academia-moscow.ru/reader/?id=293376].

5. bammakoB M. U. Maremarurka: anrebpa ¥ Hauaja MaTeMaTHYeCKOTO aHa/M3a, TeOMeTpUsl.
YueOHUK [A7S CTy[. y4pexaeHWid cpe. mpo¢d. obpasoBanus. - M.: Akagemus, 2019.
[www.academia-moscow.ru/reader/?id=213374]
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4. KOHTPO/JIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHHSA JNCIIUIT/INHBI

KoHTpo/iIb ¥ OLeHKa pe3y/JbTaTOB OCBOEHWUS

JVCLIATITUHBI

OCYIIIeCTB/ISIETCS

nperiogaBaTesieM B IIpoLiecce IMpOBedeHHS IIPaKTHUYeCKUX SaHHTHﬁ, TeCTUPOBAHHSA, d TdKXKe

BBITIO/THEHUA O6y‘-IaI-OI_U"I/IMI/IC$I WHAWBUYa/IbHBIX 3aAaHHﬁ.

Pe3ysibTaTsl 00yueHUust
(ocBoeHHBbIE yMeHHs1, YyCBOGHHbIe 3HAaHHUS)

®DopMbI U METO/bI
KOHTPOJISI ¥ OLIEHKH
pe3y/IbTaToB 00yJeHust

1

2

Ymenusn:

pelaTh palvoHa/bHbIe, TT0Ka3aTe/IbHbIe, T0rapupMHUECKHe,
TPUTOHOMETPUYeCKHe ypaBHeHUs], CBOJSIINECS K IMHEMHbIM 1
KBa/IpaTHBIM, a TAK)Ke aHA/IOTMUHbIe HEPAaBEHCTBA U CUCTEMBI;
pellaTh TJIaHUMeTPUUeCKHe U TIPOCTeMIIe CTepeoMeTpHUUecKre
3a/lauv Ha HaXO>K/IeHe TeOMeTPUUYECKUX BEJIMUMH ([I/IMH, YTJIOB,
rIoIa e, 00beMoB);

pelaTh MpoCTeliie KOMOMHATOPHBIE 3a/jlaud METO/IOM Tepedopa, a
TaK)Ke C MCII0JIb30BaHUEM H3BeCTHBIX (hopmyT;

KOHTPOJIbHBIE Pa0OOTHI,
MPAaKTUYEeCKUe 3aHATHS,
JIOMaIllHHe paboThI,
KOMIIbIOTEPHOE
TECTUPOBaHUE

3HaHusA:

(hopMy b /17151 HAXOXK/IEHUSI TI/IOIIa/Iel 1 00beMOB reoOMeTPUYeCKUX
Tes,

TpPUTOHOMeTpUYecKre (OpMYJIbI ZJisi IpeoOpa30BaHUs BbIpaXKeHHUH;
(hopMy bl MPOU3BOAHBIX (PYHKIIMM, hOPMYJIbI UHTETPHPOBAHUS

KOHTDPOJIbHBIE PaboTHl,
MpaKTUYeCcKye 3aHsTHS,
JoMaritHue paboThl,
KOMITbIOTEPHOE
TECTUPOBaHUe

5. KOMIIETEHIIVN OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJ/IbTATE

OCBOEHMSA TNCHOUII/INHbI

HuciynimHa ~ «MartemaTtvka»  v3yvaercs B 1-2

ceMecTpax,

obecrieunBaet

¢dopmupoBanue obmyx (OK 1- 9) KomneTteHLuii Ha 3Tare ¢popMupoBanus 1 Kypca.
KoHeuHbIMM pe3y/bTaTaMM OCBOEHHUsl JUCLMIUIMHBI SIBJSIFOTCS  C(OPMHPOBAHHbIE

KOTHUTHWBHbBIE [OECKPUIITOPDBI «3HATb», «yMETb», «BJIdAETb»,

paciiiCaHHbIe T10 OTAe/IbHbIM

KoMIieTeHLIUsiM. @opMHpOBaHUe 3TUX [J@CKPUIITOPOB MPOMCXOJUT B TeueHHe BCero Kypca Io
jTaram B paMKax Pa3/JMYHOr0 BUZA 3aHATHU U CAMOCTOSITe/TbHOW PabOTHI.

OcHoBHBbIe TIOKa3aTenu
pe3y/IbTaTOB MOATOTOBKU

Pesynbrathl
(KOMMeTeHIINN)

CDOPMBI M METO/ibl KOHTPOJIA

OK 1. ITonumars
CYLIIHOCTb U COL{MA/IbHYIO
3HaUMMOCTb CBOE
Oymy1eii mpodeccry,
TIPOSIB/IATH K Hel
YCTOMYMBBIN UHTepecC.

[posiB/isieT UHTEpEC K
WHHOBAIWSIM B 00/1aCTH
ripodeccroHaTbHOU
J1esiTeIbHOCTH

BHelHui KOHTPOJIb Mpero/jaBaresis
3a J1eITe/IbHOCTBIO 00y UYarOIIUXCSL.
B3avMOKOHTPO/Ib ¥ CAMOKOHTPOJIb
crynenToB. beceza, HabmoeHwe.
COOTBETCTBHE BBITTOJTHEHHS
WHUBHU/yaIbHBIX PabOT, 3alaHui
TpeboBaHUSIM.

OK 2. OpraHu30BbIBaTh OO00CHOBBIBaEeT BBIOOP U

BHeIITHUI KOHTPOJIb TTPeroiaBaTeis
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COOCTBEHHYIO
JiesTeNbHOCTh, BHIOMPATh
THUIIOBbIE METO/bI U
CrI0COOBI BBITIOJTHEHUSI

TIpUMeHeHKe MEeTO/[0B U
CroCo00B peleHust
ripoeccroHabHBIX 33/lau B
obmacty pa3paboTKu

3a J1eITe/IbHOCTBIO 00y UYarOIUXCSL.
B3auMOKOHTPO/Ib ¥ CAMOKOHTPOJIb
crynenToB. beceza, HabmoeHwe.
COOTBeTCTBIE BhITOTHEHHUS

npo¢eCcCUOHaNIbHBIX TeXHOJIOTUYe CKUX WHVBH/yaJIbHBIX Pa0OT, 3aaHuit
3a/ja4, OL[eHUBaTh UX TIPOL{eCCOB; TpeOOoBaHHUSM.

3¢ deKTUBHOCTL U

KayecCTso.

OK 3. IIpuHumath JeMoHcTpupyer BHelHMI1 KOHTPOJIb NIpenozaBaresis

pelieHud B CTaHAAPTHBIX
" HeCTaHOapPTHBIX
CUTyalllsiX U HECTH 3a HUX
OTBETCTBEHHOCTb.

3¢ deKTUBHOCTD 1 KaueCTBO
BBITIOJTHEHUSI
rpodecCrOHaNbHBIX 3a/1ad.

3a IeATeIbHOCTBIO 00YUarOIIUXCS.
B3avMOKOHTPO/I 1 CAMOKOHTPOJIb
cTygeHToB. becena, HabsmozeHue.
COOTBeTCTBHE BBITIOJTHEHUS
WH/IMBUya/IbHBIX paboT, 3ajaHHi
TpeOOBaHUSIM.

OK 4. Ocy1ecTBasTh
MOUCK Y UCII0/Ib30BaHHe
“H(opMaluy,
HeoOX0UMOM /17151

3¢ deKTUBHOTO
BBITIOJTHEHUST
rpodeccroHaNbHBIX
3ajiay,
rpogeCcCroHaNbHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

Haxogut 1 ucnonb3yet
MH(OPMaLUIO /17151

3¢ (HeKTUBHOTO BBITIOTHEHUS
npodeccOHaIbHBIX 3a/iau,
ripogeCCHOHANBHOTO U
JTMYHOCTHOTO Pa3BUTHSI.

BHelH1 KOHTPO/Ib TIpero/jaBareis
3a /1esITe/TIbHOCTBI0 00y UYarOIUXCSI.
B3aMOKOHTPO/Tb U CAMOKOHTPOJTb
cryneHToB. becena, HabmoeHwe.
CoOTBeTCTBUE BBIMIOJTHEHUS
WH/IMBU/ya/IbHBIX paboT, 3ajaHUi
TpebOBaHUAM.

OK 5. Ucrionb3oBaTh

JleMOHCTpUpyeT HaBbIKU

BHeltHMI1 KOHTPOJIb TIpeno/aBaresis

MH(OPMaLIMOHHO- WCTI0/Ib30BaHUs 3a /leATeIbHOCTbIO0 00yUaroIuXCsl.
KOMMYHUKAL[MOHHbIE rH(bOpMaI[MOHHO- B3auMOKOHTpO/Ib ¥ CAMOKOHTPOJIb
TeXHOJIOTUU B KOMMYHHUKAIIMOHHBIX cryneHToB. beceza, HabmoeHue.
rpodeccroHaIbHOM TeXHOJIOTHUM B CoOTBeTCTBHE BBITIO/IHEHUSI
JlesiTeNIbHOCTH. nipodeccoHaIbHOM WH/IUBHU/yaIbHBIX PabOT, 3aiaHui
JlesiTeIbHOCTH. TpeOOBaHUSIM.
OK 6. Paboratb B B3aumogeiictByer BHelHMI1 KOHTPOJIb NIpenosaBaress
KOJUIEKTHBE U B KOMaH/[le, | 00ydaromMucs, 3a /1esITe/IbHOCTBI0 00y UYaroL[IXCS.

3¢ PeKTUBHO 00LIATHCS C
KOJIJIeraMy,
PYKOBO/ICTBOM,
MOTpebUTesNsMHI.

TIpeTo/iaBaTesiiMA U
MacTepamu B Xofie 00yueHusl.

B3aMOKOHTPOJTb ¥ CAMOKOHTPOJTb
crymenToB. becena, HabmoneHue.
CoOTBeTCTBYE BHITIOJTHEHUS
WHUBHU/ya/IbHBIX PabOT, 3alaHui
TpeOOBaHUSIM.

OK 7. bparb Ha cebs
OTBETCTBEHHOCTb 3a
paboTy uIeHOB KOMaH/IbI
(mogunHeHHBIX), 3a
pe3yJIbTaT BBIIOTHEHHS
3a/laHUM.

B3aumogencTByeT ¢

00y YaroILUMUCH,
TrperozaBaresisiMy U
MacTepaMH B Xo/ie 00yUueHuUs.

BHe1Hu KOHTPOJB TPero/jaBarTesist
3a IeATeIbHOCTBI0 00yUaroIrXCsl.
B3avMOKOHTPO/b 1 CAMOKOHTPOJIb
crygeHToB. beceza, HabsoeHue.
COOTBeTCTBHE BBITIOJTHEHUS
WHAVBU/Iya/IbHBIX PaboT, 3ajaHuit
TpeOOBaHUSIM.

OK 8. CamocTosiTe/IbHO
oripeiesisiTh 3aZlauu
rpogeCcCUOHaNbLHOTO U
JIMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCS
caM000pa30BaHueM,

[TnaHupyeT MOBLIILIEHHUE
JTMYHOCTHOTO U

KBaJTM(PUKALIMOHHOTO YPOBHS.

BHelHi KOHTPO/Ib TIPerojaBareist
3a J1eITe/IbHOCTBIO 00y UYarOIUXCSL.
B3auMOKOHTPO/Ib ¥ CAMOKOHTPOJIb
crynenToB. beceza, HabmoneHue.
COOTBeTCTBIE BhITOTHEHHS
WHIMBU/Ya/JIbHBIX paboT, 3aJaHHiH
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0CO3HaHHO MJIaHUPOBATh
TIOBBIIIEHHE
KBa/IM(UKALIUH.

TpebOOBaHHUSIM.

OK 9. OpueHTHpOBaThCS B
YCJIOBUSIX YAaCTOW CMeHBbI
TeXHOJIOTUH B
ripoeccroHanbHON
JlesiTeNIbHOCTH.

LleMOHCTpUpYyeT HaBbIKU
WCTI0/Th30BaHUSI
H“H(OpMaI[MOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUH B
ripoeccroHaIbHON
JlesiITeIbHOCTH.

BHelH KOHTPOJIb TIpero/jaBareis
3a /1esITe/TIbHOCTBI0 00y UYarOIIXCSI.
B3aMOKOHTPOJTb ¥ CAMOKOHTPOJTb
cryneHToB. becena, HabmoneHue.
CoOTBeTCTBHE BHIMIOJTHEHUS
VHAWBUYaIbHBIX PadOT, 3a/1aHUM
TpebOBaHUSIM.
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6. ®OH/J] OIIEHOYHBIX CPEJICTB JI/ISI IPOBEJEHUSA TPOMEXYTOUYHOMN ATTECTAIIMHA 110 JIVCIIUIL/IVHE
6.1. ITacniopT oHJA OLIEHOUHBIX CPE/ICTB M0 AUCIHUILUIHHE
KommneTeHIMH, CTeTleHb UX peai3alivy B AMCIUIUIMHE U 00pa30BaTe/IbHbIe Pe3y/IbTaThl OCBOEHHUS] KOMITETEHIIMH 00YUYarOIUMUICST

dopmu-
Ne pyemble XapaKTepuUCTHKa OCHOBHBIX BUZIOB /IeSITEJTHBHOCTH CTY/IeHTOB (Ha ypoBHe yueOHbIX | HavMeHOBaHHe OI[eHOUHOTO
HavumeHoBaHue TeMm o o
n/n KOMTIIe- JerCTBUM cpefcTBa
TeHLIUU
1 2 3 4 5
O3HakoMJ/IeHHe C POJIbK0 MaTeMaTHUKU B HayKe, TeXHUKe, SKOHOMUKe,
1 OK Beegenue MH(GOPMALIMOHHBIX TEXHOIOTHUSAX U TIPAaKTUUECKOU JiesiTelTbHOCTH. O3HAKOMITEHHE C I[eITMH U BXO/:[HOI‘/'I KOHTPOJIb
1-9 3ajlayaMU M3yuyeHus] MaTeMaTHUKU NPU 0cBoeHUH crieruansHocTeli CIT0. BxogHON KOHTPO/Ib
Pasgen 1. AJITEBPA
OK Pa3BUTHE HIOHSTHS O BrirosiHeHMe aprMeTHUecKUX JIeHCTBUM Haf HMC/IaMY, COYETas yCTHblE M IHCHMEHHBIE
1-9 —— nipyeMbl. HaxokzeHre TpUOMMKeHHBIX 3HaUeHWH BeJMUMH W TIOTPEIHOCTeN BBIYMC/IEHUH HpaKTI/IquKI/Ie pa60TbI
(abcommoTHON U OTHOCHUTEIBHOMN); CDAaBHEHHE UMCIOBBIX BbIpa)keHHH. HaxoxaeHue onmobok
B 11pe00pa30BaHUsAX ¥ BEIUMC/IEHUSIX
OK OsHakom/leHHe C TIOHATHeM KOpHsSI N-M CTeleHW, CBONCTBaMM paJMKajoB U MpaBUIaMy
1-9 cpaBHeHHs KopHel. ©opMy/poBaHue onpe/esieHrst KOPHSI M CBOMCTB KOpHell. Brrunciienne
Y cpaBHeHUe KOpHeill. IIpeoOpa3oBaHKe UMCIOBBIX U OYKBEHHBIX BBID&)KEHHH, COZieprKaliyxX
pajviKasbl. BbImo/HeHHe pacueToB MO (GOpMy/aM, CO/lepXKallliM pa/ikKasibl, OCYIIeCTBJISS
HeoOXoMMble TIO/ICTAHOBKY U NpeoOpa3oBanHusi. OnpezienieHre paBHOCUIBHOCTH BbIDa>KEHHUH
KopHu, crerneny, C pajKa/amy. Perienune vpparnjoHaibHbIX YPaBHEHUN. 93HaKOMHEHHe C TIOHATHEM CTeMeHH TIpakTUyeckue paboThI
Jorapumbl C JeUCTBUTe/IbHBIM I10Ka3areseM. HaxoxxeHue 3HaueHUM CTelleHU. 3alucbiBaHue KOpHS N-U N
CTereHN B BUJie CTereHH ¢ poBHBIM MoKasaTesieM 1 Hao6opor. dopMmymposanue ceojicts | PPOHTAIBHBIN OTPOC
CTerneHeil. Brlunc/ieHre crereHeld C paljMOHa/IbHBIM TIOKa3aTesleM, CpaBHeHHe CTelleHeil.
[Tpeobpa3oBaHre YMC/IOBBIX M OYKBEHHBIX BBID&)KEHWH, COZEpKallUX CTeTieHH, MPUMeHSs
cBoticTBa. PelrleHne mokasaTe/bHBIX ypaBHeHUH. O3HaKOMJIeHHe C TIpUMeHeHreM KOpHed U
CTelleHel MpHU BBIYMC/AEHWU CPe[HUX, JleJIeHUM OTpe3Ka B «30JI0TOM CceueHWM». PeleHue
NIPUKJ/IaIHBIX 3a8/ja4 Ha CJI0)KHbIe TIPOLIeHTbI
OK [Tpeobpa3oBaHue BblgonHeHHe npeo613a3OBaH1/n/1 BbIpaKeHWH, TprMeHeHWe (HOPMYJ, CBS3aHHBIX co TIpakTHueckast paboTbl
1-9 anrebpanyecKux cBoiicTBamMu CTemeHeld W JiorapudmoB. OrmpezesieHHe 00/1aCTH JOMyCTUMBIX 3HAYeHHH
BbIpa&)KeHU I JorapudMHUYecKOro BeIpakeHHs. PellleHne jorapupmMuyeckKux ypaBHeHUH KontposibHast pabota
CamocTosiTe/nbHas pa60Ta
1 2 3 4 5
Pasgen 2. OCHOBBI TPUTTOHOMETPUN
OK OCHOBHBIE TIOHATHS Vi3yuenvie pajMaHHOrO MeTOJA W3MepEeHHs YI7OB BpallleHWst M MX CBS3W C rpajgycHoil | DpOHTa/bHBIM OMPOC
02,09 Mepoii. M300pakeHre YT/IOB BpallleHHs Ha OKPY)KHOCTH, COOTHeCeHHe BeJWYHHBI yTJia C [IpakTHuecKre paboTsl
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€ro pacroyio’KeHneM.
®dopMyMpoBaHue orpejie/ieHnii TPUTOHOMEeTPUUeCKUX (DYHKLMI fJIs1 yIJIOB MOBOpOTa U
OCTPBIX YITIOB IIPSIMOYT'OJILHOT'O TPEYroJIbHUKA U 00bsiCHEHHE UX B3aUMOCBSI3H

OK OcHOBHbIe [IprMeHeHHEe OCHOBHBIX TPUTOHOMETPHUECKHX TOX/IECTB /LI BBIMUC/ICHHS 3HAYCHHH TTpakTHYeckas paboTa
1-9 TPUTOHOMETPUYECKHE | TPUTOHOMETPUUECKHX (DYHKLUH 10 OJHOM U3 HUX
TOXK/ECTBA
OK [Tpeobpa3oBaHusi V3yueHre OCHOBHBIX (OPMY/I TPUIOHOMETPHUHU: (OPMYJIbI  C/IOXKEHHs], yBOEHUS, .
1-9 MPOCTERIINX 1peoGpasoBaHMs CyMMbI TPUrOHOMETPUUECKIX (YHKLIMIA B IPOU3Be/ieHHe U npou3sesenns | PPOHTATBHBINA OIPOC
TPUTOHOMETPUYECKUX | B CYMMYy M MpHMeHeHHe TIPU BbIYMC/IeHNH 3HaUeHHsi TPUTOHOMETpHYecKoro Bhipaxkenus 1 | [TpakTHueckue paboThbl
BBIPOKEHUH yripoijeHusi ero. O3HaKOM/IEHHE CO CBOWMCTBAMH CHMMETPUM TOUEK Ha eIUHUYHON
OKDPY)KHOCTH M TIPUMEHEHHe UX Jis BbIBOZA hOPMYJI [IPUBejeH s
OK [Tpocreiime Pemenie 1o ¢GopMysaM ¥ TPUTOHOMETPMYECKOMY  KPYry  TIPOCTEHIINX
1-9 TPUTOHOMETPHUECKHE | TPHTOHOMETPHUECKHX ypaBHeHuit. [IpuMeHeHre OOIMX METONOB PeIleHHUs YPaBHEHHI TTpaKTHYecKie paGoThr
YPaBHEHUS U (pyBesieHNe K JTUHEMHOMY, KBa/[paTHOMY, METOJ Pa3/io’KeHHsl Ha MHOXUTENH, 3aMeHbI
HepaBeHCTBa MePEeMEeHHOM) TIPYU PelIeHUH TPUTOHOMETPHUUYECKMX YpaBHEHWH. YMeHHe OTMeuaTh Ha
KpYT€ pellieHusl POCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OK Apkcunyc, O3HakOM/IeHHe C TIOHATHEM O0OpaTHBIX TPUIOHOMETPUYeCKHX (yHKUuid. V3yueHre
1-9 apKKOCHHYC, ompe/ieleHHii apKCMHyca, apKKOCMHyca, apKTaHTeHca uMcria, (opMymmposanve ux, | IIpakThyeckasi pabota
ApKTaHTeHC Ync/a u300paXkeHre Ha eAMHUYHON OKPY)KHOCTH, TIPUMEHEHHE TIPU PEeIlIeHUH yPaBHeHUH
CamocTosTenbHast pa60Ta
KonHTponbHast paboTa
Pazpen 3. ©YHKINUA, UX CBONCTBA U TPA®UKIN
OK O3HakOMJIeHWe C TIOHSITUEM T[IepeMeHHOM, TMpHUMepaMu  3aBUCHMOCTEM  MeXIy CDpOHT&JILHbIP’I orpoc
1-9 nepeMeHHbIMU. O3HAaKOMJ/IEHHE C TOHsATHeM rpaduKa, OIpejie/ieHre TPUHAIEKHOCTH TpakTHueckas paGoTa

®yukyuu. [lonsatue o
HeTIPepLIBHOCTU

ToukH rpaduky QyHkimu. OrpefeneHue 1o ¢GopMysie TIPOCTelIIeli 3aBUCMOCTH, BH/la ee
rpaduka. BripakeHue 1o Qopmysie ofiHOI TepeMeHHOW depe3 apyrue. O3HaKOMJ/IEHHE C

dbyHKIMH oripesienienueM (yHKUUM, (opMmyaupoBaHue ero. HaxoxgeHue o6s1acTH ompesienieHUst U
o61acTy 3HaYeHUM QYHKIMU
3 4 5
OK CBoiicTBa (DYHKLMH. OsHakoM/IeHye C puMepamMy (QyHKLIMOHABHBIX 3aBUCHMOCTEN B Pea/bHBIX MpoLjeccax U3 | (PpOHTaIbHBIM OMPOC
1-9 I'padmueckas CMeXXHBIX JUCLHUMIMH. O3HakoMJIeHHWe C JI0Ka3aTesbHbIMKA pacCyX/IeHUsMH HEeKOTOPbIX TpakTuueckast pabota
WHTepIpeTarusl. CBOWCTB /IMHEMHOM M KBa/paTWUYHOM (DYHKLMI, TNpOBefeHue MCCAe[0BaHUs JIMHENHOM,
ITpumeps! KyCOUHO-JTMHEHHOM, [POOHO-MHEHHOM ¥ KBaIpaTUUHOW (YHKIMIA, TOCTPOEHWe UX

(GyHKIMOHATBHBIX
3aBUCHMOCTEH B
peasibHbIX MpoLieccax u

rpa¢ukoB. IlocTpoeHue u uTeHue rpadukoB ¢GyHKUMNA. VccenoBaHue ¢GyHKLUH.
CocraBeHre BUJOB (DYHKLMHA I0 JaHHOMY YC/IOBHIO, DeIlleHHe 3a/jau Ha 3KCTPEMYM.
BhinosiHeHue npeobpa3oBaHuil rpauika GyHKIMH
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ABJIEHUAX

OK W3yuenue mnoHsiTUs 0OpaTHOW (YHKLMHW, OIpe/iejieHWe BH/la M TOCTpOeHue rpaduka
1-9 OBparHbie dyHKIK obpaTHOM (byHKufH/I, HaxoxjzeHue  ee obnactu orpezienienus 1 obnact 3Hauenwii. | [IpakTHUecKas paboTa
[TpumeHeHrie CBOWCTB (DYHKUMI IPYU HMCCIeJOBAHMHM YpaBHEHWM W pelleHdH 3ajay Ha
sKcTpeMyM. O3HaKOMJIEHHE C TIOHSITHEM CJIOXKHOW (DYHKLMH
OK Bbruriciienvie 3HaueHWi (DyHKUME 10 3HaueHWIO aprymeHTta. OmpesiesnieHWe TIOJIOXKEHUS
1-9 TOYKH Ha rpaduKe 110 ee KOOp/IMHaTaM M Haob0poT. Vcrob30BaHe CBOMCTB QyHKLWH JJ1st
CpaBHeHUsl 3HaueHWil crerieHed M Jorapu¢moB. IlocTpoeHre rpaUKOB CTeleHHbIX U
CreneHHble, sorapudmuueckrx QyHKLM. PellleHne nokasare/bHbIX U JIOTapU(PMUUECKUX YpaBHEHUN U
TI0Ka3aTesbHbIe, HEepaBeHCTB TI0 HW3BeCTHbIM ajropuTMaM. O3HakKOM/IeHHe C TIOHATHEeM HeTpepbIBHOMN
siorapudpmMuueckKue u TepruoJuIecKor QyHKIUH, (opMyTUpOBaHNe CBOMCTB CHHYCAa M KOCHHYCA, TIOCTPOeHHe UX
TPUTOHOMETPHUYeCKHe rpa¢ukoB. O3HaKOMJIEHWE C TIOHSTHEM TapMOHMUYECKUX KojebaHWd W TpUMepaMu HpaKTI/I‘-IeCKaH pa60Ta
¢byHkuun. ObpartHbIe rapMOHUYECKUX KosiebaHWii [Jisi OTMCAHWs TPOLIeCCOB B GU3MKe M APYTHUX 00/acTsIX
TPUTOHOMETpPUYEeCKHe 3HaHus. O3HaKOM/leHWe C TIOHSTHEM  pa3pbIBHOW  TEepUONYecKod  (YHKIMH,
byHKIIM (opMysMpoBaHWe CBOMCTB TaHreHCa W KOTAHTeHCA, TIOCTPOeHHe WX T'paduKOB.
[TpuMeHeHre CBONCTB (QYHKIMIA A1 CpaBHEHUsI 3HaUeHUI TPUTOHOMEeTPUYEeCKUX QYHKIUM,
pellieHHs]  TPUTOHOMETPHUUeCKUX  ypaBHeHWH. [locTpoeHne rpadukoB  oOpaTHBIX
TPUTOHOMeTpUUecKUX (YHKLMH U orpefesieHue 1o rpadykam MX CBOMCTB. BeimosHeHune
nipeobpa3oBaHus rpaMKoB
KoHTponbHast paboTa
CamocTosiTe/nbHas pa60Ta
3auer
Pazpgen 4. TEOMETPUSA
OK IIpsivble 1 rockocTdt | POpMy/IMPOBKA W TMpHBEJEHHE Jj0Ka3aTe/bCTB MPHU3HAKOB B3aMMHOrO pacrioioxenusi | [IpakTHueckue paboThbl
1-9 B IIPOCTPaHCTBe MpsIMBIX M T/IOCKOCTeH. PacriosHaBaHue Ha YepTeXxax W MOJE/SIX PasiUuHBIX CIYYaeB | (CamoCTOSTe/IbHast pabora

B3aUMHOT0 PAaCroJIOyKeHHs TIPSIMBIX U TJIOCKOCTeH, apryMeHTHPOBaHHe CBOUX CY’KAE€HWH.
dopMyMpoBaHUe — OfpejiesieHHi, TPU3HAKOB M CBOWCTB  Mapaj/enbHbIX U
MepreH/IVKYJISPHBIX  [IJIOCKOCTeH, J[BYTPaHHbIX W JIMHEWHBIX YIVIOB. BbInosnHeHue
TIOCTPOEHUSI YTJIOB MEX[Y TPSMBIMH, MPSMON M TUIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH IO
OMMCAaHUI0 W Ppacro3HaBaHWe WX Ha Mofesx. IIpuMeHeHMe TPU3HAKOB M CBOMCTB
PacrosyioyKeHusi MPSIMBIX U TUIOCKOCTeH MPU pellieHuH 3a7iau. M300pakeHue Ha PUCYHKaX U
KOHCTPYMPOBaHMe Ha MOJe/siX TepreHJUKY/ISIPOB U HaK/JOHHBIX K IUIOCKOCTH, TPSIMBIX,
napajijie/lbHbIX II7IOCKOCTeH, YIJIOB MeXZy INpsMOH U IIJIOCKOCTbIO ¥ 00OCHOBaHHUe
nocTpoeHusi. PellleHre 3asau Ha BbIUMC/IEHHE TeOMeTpUYecKHX BeanuuH. OnuckiBaHMe
pacCTOSIHUSI OT TOUKU [0 TJIOCKOCTH, OT MPSMOM /10 TJIOCKOCTH, MeXZy TJIOCKOCTSIMH,
MeXAy CKpeI[UBAIOLIMMHUCS TPSAMBIMHM, MEXJy TIPOM3BOJBHBIMU  (GHUrypaMu B
TIPOCTPaHCTBeE.

®dopMmynvMpoBaHMe M JlIOKa3blBaHWE OCHOBHBIX TEOpeM O PacCTOsHUSX (TeopeM
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CYIIIeCTBOBAHUS, CBOWCTBA). V300pakeHHWe Ha uepTexax W MOJENsIX PacCTOSHUS U
000CHOBaHKe CBOMX CyJeHHud. OnpeZieneHye 1 BbIUMC/IEHHE PaCCTOSIHUM B IIPOCTPaHCTBe.
[TpumeHeHre (opMyn M TeopeM IJIaHUMeTPUM JJis pelileHus: 3afay. O3HakomseHHe C
TIOHSITHEM TIapasuyleJIbHOTO TIPOEKTHPOBAHUSI M ero cBoicTBamMu. PopmysmpoBaHue
TeopeMbl O TJION{a/ M OPTOrOHA/bHOW IMPOEKIMHM MHOTOyrosibHUKa. [IprMeHeHMe Teopuu
JJisi 000CHOBaHMsI TIOCTPOEHUI W BBIUMCIEHUH. APryMEeHTUDOBAaHME CBOUX CYXKIEHUH O
B3aMMHOM PacIi0/I0)KeHHH TIPOCTPAHCTBEHHBIX GHUTyD

OK

MHororpaHHuKu

OnucaHve M XapakTepPUCTHKA pas3IWYHbIX BH/IOB MHOTOIDAHHUKOB, I1€peurCc/ieHHe X
3/IeMEHTOB U CBOMCTB. VI306pakeHre MHOIOTPaHHHKOB U BBINIOJIHEHME TOCTPOEHUsl Ha
M300paKeHUSAX U MOJe/sIX MHOTOTPaHHHUKOB. BbIurc/ieHre JTMHEHHBIX 371eMEeHTOB M YIJIOB
B IIPOCTPAHCTBEHHBIX  KOHQUIYypaLUsX, apryMeHTUPOBaHHE CBOUX  CY)K[EeHHH.
XapakTepucTiKa W W300paKeHWe CeueHWs, pPa3BePTKM MHOTOTDAaHHUKOB, BBIUHCIEHHUE
riomazeil mopepxHocTell. [TocTpoeHue MPOCTEHIINX ceueHU Ky0Oa, MPU3MbI, THPaMHU/IbL.
[TpumeHeHye (HakToOB U CBefleHNH K3 MIaHuMeTpun. O3HaKOMJIeHHe C BUZAMHU CUMMeTPUI
B [IPOCTPaHCTBe, POpMY/IMPOBaHKe OTpe/ie/leHUH U CBOMCTB. XapaKTepUCTHKa CUMMETPUN
TeJl BpallleHHs1 1 MHOTOIPaHHUKOB. [IprMeHeHue CBOMCTB CUMMeTPUH 1IPY pellieHnH 3ajad.
Wcrnons3oBaHye MpUOOpeTeHHbIX 3HAaHUM /1 WCC/IeOBAaHUS M MOJeNUpPOBaHHUS
HeC/IOXKHBIX 3a7au. VI300pa)keHre OCHOBHBIX MHOIOTDaHHUKOB U BBITIOJIHEHHE PHCYHKOB
TI0 YCJIOBUSIM 3a7iau

[TpakTHueckue paboThI
CamocTosiTesibHasi paboTa

OK
1-9

Tena v NoBepxXHOCTU
BpallieHust

Os3HakoM/IeHHe C BUJAMH Tesl BpalljeHus, (OpMy/IMpOBaHKe MX OMpe/ielleHUi U CBOMCTB.
@dopMy/IMpOBaHMe TeopeM O CeUeHWH llapa IJIOCKOCTbI0 M TJIOCKOCTH, KacaTelbHOW K
ctepe. XapaKTepuUCTUKA U U300pa’keHUe Tesl BpallleHus], UX Pa3BePTKH, CeueHus. PellieHne
33/lay Ha T[IOCTPOeHWe CeueHWM, BbIYMC/IEHWe [IJINH, PaCCTOSIHUM, YIJIOB, TLIOLIafei.
IIpoBeseHne foKasaTeMbHBIX pacCy>KAeHWW TMpu pelleHUH 3ajad. [IprMeHeHUe CBOWMCTB
CUMMETPHHM TIpY pelLIeHuM 3a/jau Ha Tesja BpallleHWs, KoMOWHauuio Ten. M3o0pakeHne
OCHOBHBIX KPYTJIBIX TeJT 1 BBIIIOJTHEHNEe PHUCYHKA TI0 YCIOBHUIO 3a/1auu

W3mepenusi B reomerprur O3HAKOMJIEHHE C TOHSITUSMM TUIONIAZANU U 00beMa, akCHOMaMU U
cBolicTBamMH. PerieHue 3a7jau Ha BBIUMC/IEHNE TUTOMa/iel TIOCKUX (PUTYDP C TIpUMeHeHueM
COOTBETCTBYIOLIUX (GOPMYJT U (haKTOB W3 IIAHUMETPHUH. VI3yueHre TeopeM O BLIUMC/IeHUN
00BEMOB TIPOCTPAHCTBEHHBIX TeJI, PEllleHre 33/jau Ha MpUMeHeHHe (OpPMYJ/T BBIUMCIEHUS
06BeMoB. M3yueHue (GopMyJ1 AJis1 BEIUKUC/IEHUS TUIOIA e} TIOBEPXHOCTeH MHOTOTrPaHHUKOB
U Ten BpaijeHUs. O3HaKOM/IeHHe C METO/IOM BbIUMCJ/IeHUs TI/I0IIaZi TTIOBEPXHOCTH Chepshl.
Pertienue 3a/1au Ha BbIYMC/IEHHE TIJI0MAZIeM TOBEPXHOCTH MTPOCTPAHCTBEHHBIX TeJl

[TpakTHueckue paboThI
CamocrTosiTesibHast paboTa

OK
1-9

Koopaunate! u
BEKTOPBI

OsHakoM/IeHHe C TIOHSITUeM BeKTopa. l3yueHue [eKapTOBOM CHCTeMbI KOOpPZAWHAT B
TIPOCTPaHCTBe, MOCTPOeHHe TI0 33/laHHbIM KOOP/JMHATaM TOueK M IJIOCKOCTeH, HaXoxK/ieHre
KOOp/IMHAT TOYeK.

Haxox/jeHre ypaBHEHHH OKPY>KHOCTH, C(depbl, TI0CKOCTH. BbIUnc/ieHHe pacCTOSHHUN
MeJK/ly TOuKaMmu. Vi3yueHre CBOVICTB BEKTOPHBIX BeIMYMH, TPaBUJI pPa3/ioyKeHus! BEKTOPOB B
TpeXMepHOM TIPOCTPaHCTBe, MPaBW/I HaxOXK[eHHsl KOOpAMHAT BeKTOpa B INPOCTPAHCTBE,

T[TpakTryeckue paboTbl
CamocrosTensHas paboTa
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MpaBW/ JIeWCTBUI C BEKTOpaMH, 3aJidHHBIMUA KOOpJWHATaMu. [IprMeHeHHe Teopwd Tpu
pelleHMH 3aJay Ha [JelCTBUs C BeKTopamMM. VI3yueHue CKa/sIpHOTO TIpOM3BeieHNs
BEKTOPOB, BEKTOPHOIO YypaBHeHHUsl NpsIMOM M IIJIOCKOCTH. [IprMeHeHWe Teopuu Mpu
pelIeHnH 3a/jau Ha JeCTBUSI C BeKTOpaMH, KOOPJAMHATHBINA METO/l, TPUMeHeHre BeKTOPOB
[V BBIUMC/IEHWS BeIWYMH YIJIOB W paccTosHuM. O3HakoMJleHHe C JloKa3aTelbCTBaMU
TeopeM CTepeoMeTpUM O B3aWMHOM pacIoJIOKeHWH TIPSIMBIX M TJIOCKOCTeH ¢
WICII0/Tb30BaHMEM BEKTOPOB

KoHTposbHast paboTa

Pazgen 5. HAUAJIA MATEMATHUYECKOI'O AHAJIM3A

OK
1-9

OsHakOMJ/IeHHe C TIOHSITHEM YMC/IOBOW IOC/Ie/|OBaTeIbHOCTH, Croco0aMH ee 3afaHus,
BBIUMC/IEHUSMU ee 4jieHoB. O3HakoMJleHHWe C TOHSITUeM Iipefie/ia IMOC/eZ0BaTebHOCTH.
O3HakOoM/IeHHe C BBIYMCIEHWEM CyMMBbl OeCKOHEYHOrO YWC/IOBOTO psiia Ha MpHUMepe

TocrepoparenpHocTH BBIUMC/IEHUsT CyMMBl OeCKOHEUHO yObIBaroljeli reoMeTpUUecKOod mporpeccuu. PerieHne [IpakTrueckne paboTsl
3aj7lau Ha TpUMeHeHWe (OPMY/bl CyMMbl 0GeCKOHEUHO YOBIBAOIIEH TreoMeTpUudecKoi
TIPOTrpeccuun
3 4 5

OK
1-9

HpOI/IBBOAHaH uee
TpMeHeHne

Os3HakoM/IeHHe C TIOHATHeM TIPOM3BOAHOW. Vi3yueHne u  QopMy/IMpoBaHHe —ee
MeXaHWYeCKOTO0 U TeOMeTPUYeCKOro CMbICTa, W3yueHWe alropyuTMa BBIYMC/IEeHHS
MPOM3BO/IHONM HAa TpHU- Mepe BBIUMCJIEHWsS MrHOBEHHOW CKODOCTH W YIJIOBOTO
Ko3(h¢uLmenTa KacatenbHOW. CocTaBjeHWe ypaBHeHHs KacaTelbHOW B 00leM Buje.
YcBoenve mpaBun AuddepeHLMpPOBaHUs, TaOMULBI [TPOM3BOAHBIX  3/€MeHTapHbIX
¢yHKUMH, TpuMeHeHWe Iy AuddepeHLpoBaHus (YHKIMN, COCTaB/eHUs ypaBHEHUs
KacaresibHOM. V3yueHue TeopeM O CBS3M CBOMCTB (YHKLMM U TIPOM3BOJHOM,
thopmympoBka ux. [IpoBeseHre C TIOMOIIbIO TIPOU3BOJHON HCC/IeIOBaHUs QYHKIUH, 3a-
JTAaHHOW (OpMyJION. YCTaHOB/IeHWEe CBSI3W CBOWCTB (DYHKIUM W TIPOMU3BOJHOU IO WX
rpadukam. [IpuMeHeHe TIPOM3BOJHON AJIST PeLleHusT 3a[ja4 Ha HaXOXKeHHe HauboJbILero,
HavMeHbIIIero 3HaYeHHsI M Ha HaX0JK/leHWe 9KCTpeMyMa

[TpakTHueckue paboThbI
CamocrosiTesnibHasi paboTa

OK
1-9

[TepBoobpa3sHas u
WHTerpasn

O3HakoM/IeHHe C TIOHSITHeM WHTerpasa 1 repBooOpasHoii. V3yueHue npaBuia BeIYAC/IEHUS
nepBooOpasHoli ¥ Teopembl HbioToHa—/leiibHuila. PeleHune 3asau  Ha  CBSI3b
nepBooOpa3HON M ee TIPOM3BOJHOM, BBIUMC/IEHHE TIepBOOOpa3HON AJisi JaHHOM (YHKIUH.
Pemenvie 3asjau Ha TIpUMeHeHWe WHTerpana /s BbIUMCIeHWs (U3UUeCKUX BeJIMUMH U
romazei

[TpakTryeckue paboThI
CamocTosiTenbHast pabora

Pasgen 6.YPABHEHUA

N HEPABEHCTBA

OK
1-9

YpaBHEHUS U CUCTEMBI
ypaBHeHUI
HepageHnctBa u
CUCTeMbI HEPaBeHCTB C
JIByMs] TTlepeMeHHbIMU

O3HakOoMJ/IeHHe C TIPOCTEHIIMMM CBeIeHHSIMA O KOpHsX anrebpanyecKUX ypaBHEHHH,
TIOHATHSIMM ~ UCC/Ie/IOBaHUS  ypaBHEHUM W CUCTeM ypaBHeHuM. lV3yueHue Teopuu
PaBHOCWIBHOCTH YpaBHEHMM U ee TIpuMeHeHus. [lOBTOpeHue 3amycu  pelleHus
CTaHJAPTHBIX YPaBHEHWH, TIPHEMOB MpeoOpa30BaHMsl YpaBHEHWH [/ CBeleHHS K
CTaH/|JapTHOMY ypaBHeHH0. PellleHHe pallMOHaIbHbIX, UpPalMOHa/IbHbIX, ITOKa3aTelbHbIX 1

[MpakTryeckue paboThI
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TPUTOHOMETPUUYECKUX YypaBHEHWH W CHUCTeM. VICIIo/b30BaHWe CBOHCTB W TpadMKOB
(yHKIMI /71T pelieHust ypaBHeHui. [TOBTOpeHWe OCHOBHBIX MPUEMOB PeIIeHUs] CHCTEM.
PemeHve ypaBHEHWH C TPUMEHEHMEM BCeX IpPUeMOB (Pa3/ioXKeHUsi Ha MHOXKHTENH,
BBe/IeHUsI HOBBIX HEW3BECTHBIX, ITO/ICTAHOBKH, rpaduueckoro Metoza). PereHue cucrem
YpaBHEHUI C IPUMEHEHUEM Pa3/IMUHbIX Crioco60B. O3HaKOMJIEHHE C OOLMMHU BOTIPOCAMU
pellieHUsi HepaBeHCTB W WCTOJIb30BaHWE CBOUCTB W TpadMKOB (DYHKIMN TIPH peIeHUH
HepaBeHCTB. PellleHre HepPaBeHCTB W CHUCTEM HEPABEHCTB C TIPUMEHEHWEeM pa3/IdnUHbIX
cnoco6oB. ITpuMeHeHHe MaTeMaTHUeCKMX METO/IOB [I/Isl PellieHusT CoJiep>KaTelbHbIX 3aJau
13 Pa3/IMUHBIX 00JsIacTell HAYKU U MPaKTHKU. VIHTepIpeTHpOBaHHe Pe3y/bTaTOB C YUeTOM
peaJibHbIX OrpaHUueHUR

CamocTosiTesibHast paboTa

KoHTtposbHast paboTta

Paszien 7. 3JIEMEHTBI KOMBUHATOPUKU, TEOPUM BEPOATHOCTEN U CTATUCTUKA

OK V3yueHue rpaBuia KOMOWHATOPUKK U TIPUMEHEHHE TIPY PellieHrd KOMOMHATOPHBIX 3ajiau.
1-9 PemieHre KOMOMHATOPHBIX 3a/lau METOAOM Tiepebopa U MO TPaBUIY YMHOXKEHUSI.
O3HaKoMJ/IEHHE C TIOHATUSIMU KOM6I/IHaTO UKU: d3MelleHUuaIMn CoUyeTaHUusIMU
OCHOBHBIE [TOHSITHS P pasMetL ’ > | TIpakTHueckue paboThl
rnepecTaHOBKaMHy U GopMyJiaMu fijist UX Bbluncienusi. OObsCHeHUe U TTpUMeHeHre hopMyJt
KOMOHHATOPHKH u » CamocTosiTesibHast pabora
A1 BBIUMC/IIEHHS Ppa3sMelleHrH, TepeCTaHOBOK MW COUYeTaHWW TIpW pelieHrd 3a7adv.
OsnHakomsieHre ¢ 6uHoMoM HeroTOHA U TpeyronbHUKOM [lackass. PelieHre nMpakTHYecKux
3a7a4 C MCI10JIb30BdHHEeM TMOHATUH U MpaBHJI KOM6I/IHaTOpI/IKI/I
OK ONeMEeHThI Teopuun I/I3y‘—leHI/Ie K/IaCCYeCKOoro oripeejeHusa BepOosATHOCTH, CBOWCTB BEPOATHOCTH, T€OPeMEbI O HpaKTI/IHECKI/Ie pa60TbI
19 BEpOSTHOCTEH CyMMe BepOSTHOCTeM. PaccMoOTpeHHe MPUMEpPOB BbIYMC/IEHHsI BEpOSITHOCTeH. PereHue
3a/la4 Ha BbIUMC/IEHUE BePOSTHOCTeH COOBITHIH
OK [MpencTaBneHue O3HakoOMJIeHHe C Tpe/ICTaB/IeHUeM UKMCIOBBIX JJAaHHBIX U UX XapaKTepUCTUKaMu. PelieHne TTpakTHyecKue paboThI
1_9 AdHHBIX (Ta6]H/H_U)I, MNPpAKTUYECKUX 3a/4d4 Had 06p360TKy UHNC/IOBBIX NaHHBIX, BEIYMC/IEHHE UX XdPAKTEePHUCTUK

JlMarpamMMel, TpaduKm)

CamocTrosTesbHasi paboTa

KoHTponbHast paboTa

OJK3aMeH
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6.2. TunoBbIe KOHTPO/ILHBIE 33/laHUSA U/IH MHbIE MaTepHa/IbI

6.2.1. ®opMbI KOHTPOJIA

3aueT NpoBOUTCs B (hopMe KOHTPOJIbHOM PabOThI.
JK3aMeH POBO/IUTCS B MMCbMEHHOU (hopme
KonTponbHast pabora CTyZeHT J0O/DKeH BBITIOJHUTH TPAKTHYeCcKoe 3ajlaHye, aHaJoruyHoe
O/JHOM 13 BBITIOJTHEHHBIX MPAKTUYEeCKUX PaboT.
KpuTepunu oLieHKU BbINO/IHEHUS] IDaKTUYECKOT0 3a/1aHNs

«5» craBUTCS eciM: OO0ydaroImuiics BBIMOMHWI paboTy B TO/MHOM o0beme C
cobmozieHeM HeoOXOJUMOI  IOC/e/|0BaTe/IbHOCTH  JIeMCTBUM;  IOJMyYMa  TpPaBU/IbHbIE
pe3yJsibTaThl ¥ BBIBO/IbI; TIPAaBM/ILHO M aKKYPAaTHO BBITIOJHW BCe 3amlycH, Tabauibl, pUCYHKH,
yepTeXXu, TpaUku, BHIUUC/IEHHUS, B PAaCCY)KJeHUsX U 000CHOBaHUM pellleHusi HeT MpoOesioB U
ommbOoK; B pellleHHH HeT MaTeMaTHUeCKHX OIIMOOK (BO3MOXKHA OJJHA HETOUHOCTb, OIMCKa, He
SIBJISIFOILIASICS. CJIeZICTBHEM He3HaHUs UM HeTIOHMMaHUsl yueOHOro Marepurana).

«4» cTaBUTCA, ecyii paboTa BBHITIO/IHEHA TTOJHOCTBIO, HO 0DOCHOBAHMS IIaroB peIleHust
He/I0CTaTOYHbI; BBINO/THEHbI TPeOOBaHUsI K OLIeHKe 5, HO IoMyIiieHbl 2-3 HeJjoueTa, Uik He bosiee
O/ZJHOM OIIMOKYM 1 OJJHOTO HejioueTa.

«3» CTaBUTCS, ecd paboTa BbINOJIHEHA He MOHOCTBIO, HO 00beM BbINIOJHEHHOM 4acTH
TaKOB, UTO T03BOJISIET TIOYYWTh MPaBUW/IbHBIE Pe3y/IbTaThl M BBIBO/BI; AOMYILeHbI Ooee ofHON
oMbKy unu 6osee ABYX-TPEX HeJJOUETOB B BbIK/IAJIKaX, YepTexkaxX WM rpadukax, HO yualuics
Br1azieeT 00s13aTe/IbHBIMA YMEHHUSIMU 110 TTPOBEPSIEMOU TeMe.

«2» CTaBUTCS, ecyid paboTa BBITIOJTHEHA He TIOJTHOCTBbIO U 00beM BBITIOJIHEHHOM paboThbl
He TI03BOJIsieT CZle/aTh MPaBU/IBHBIX BBIBOZOB; paboTa MPOBOAWMIACH HETIPABWIBHO, /IOIMYIIeHbI
CyllecTBeHHbIe OLIMOKH, MoKa3aBllive, UTo 00yyJaroluiics He BajieeT o00si3aTe/lbHble YMEeHUSIMU
TI0 JJaHHOW TeMe B I0JTHOM Mepe.

«1» craBuTcs, ecnu: paboTa rokasasna MoJIHOe OTCYTCTBUE Y ydalllerocsi oosi3aTesbHbIX
3HaHWK W YMEHHWM TI0 TIPOBepsieMOi TeMe WM 3HauyuTe/bHas 4acTb paboThI BBINIOJHEHA He
CaMOCTOSITeJIbHO.

OtieHKa «5» COOTBETCTBYET BLICOKOMY YPOBHIO, OIIeHKa «4» — 6a30BOMY, OLIEHKA «2» —
IIOPOrOBOMY.
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6.2.2. OeHOUHbIE CPeACTBA

O1jeHOUHbIEe CpeJCTBa MO3BOJISIIOT TMPOBECTH TEKYLIWHA KOHTPO/b Mo gucuuriiuHe. [1o
KaX/IOMy Cpe/CTBY OLI€EHMBAeTCsl TIIOJIHOTa W TJAyOMHAa OCBOEHHS, XapaKTepU3yHIUecs
T0Ka3aTe/issMU ¥ KDUTEPUSIMA OLIeHUBaHHUS

[Tokasaresib Kpurepui

[ToporoBerii | 3HaeT: 6a30BbIe 00IIMe 3HAHUS;
(y3HaBaHMe) | YMeeT: OCHOBHbIe YMeHUs1, TpebyeMble /I/is1 BBITIOJTHEHUS MPOCTHIX 3a/1ad;
«3» Biageet: pabotaet ripu mpsiMoM HabTIO/IeHUN.

3HaeT: ¢akThl, TMPHUHIIUIILI, MPOLIECChI, O0IUe TIOHSATHS B Tpefienax 001acTh
ba3oBbIii | MccnenoBaHus;
(Bocripou3Be | YMeeT: JMarna30oH TPAKTUYECKUX YMeHUH, TpeOyeMbIX [/  peIleHust

JIeHHe) orpe/ie/ieHHBIX MpobyieM B 06/1aCTH UCC/IeJOBAHUS;
«4» Brnageer: OepeT OTBETCTBEHHOCTh 3a 3aBeplleHUE 3a7lau B MCC/eJO0BaHUH,

TIPUCIIOCab/IMBaeT CBOe TMOBe/IeHre K 00CToATeTbCTBAM B pellieHHnH TIpo0/iemM

3HaeT: CbaKTI/I‘JECKOE M TeopeTHhYeCKOe 3HdHKE B Ipeaesiax obnactu

Bricokmii
(KOMITETeHT McC/Ie/jOBaHHA C TOHMMAHHeM IPaHHL PUMEHHMOCTH;
HOCTB) Ymeer: /Mara3oH MpaKTUeCKHX yMeHHH, TpeOyeMbIX /11 pa3BUTHsI TBOPUE CKUX
S peliieHui, abcTparvpoBaHus IIpobsiem; ]
max Gay | BAAEET: KOHTPONMpYeT paboTy, MPOBOAMT OLEHKY, COBEPLICHCTBYeT [eHCTBUS

paboThI

MakcumanbHOe KOMM4ecTBO 0asioB Mo KakJOMy OLIeHOYHOMY CPe/ICTBY (COOTBETCTBYET
BepOaslbHOMY KPUTEPHIO «BBICOKUI»).

[TepeueHp BOMPOCOB AJIs1 MOATOTOBKUA K 3aHATHUSM U 5K3aMeHY, THIIOBble BapHaHTHI
TECTOB U KOHTPOJIbHBIX paboT, copep)kaHWe 3aflaHWi [ijisi BBIMOJIHEHUS] TIPAKTUUYECKUX WU
CaMOCTOSITEJIbHBIX pabOT, peKOMeHZALMM TI0 BBLIMOJHEHHWI0 W KPUTEPUH  OLIeHUBAHUS
rpe/icTaB/eHbl B ()OH/Ie OLIEHOUHBIX CPeJCTB 0 JUCLIUIIMHE.

6.3. MeTouuecKue MaTepHasbl, ONpeje/isioiue Mpoueypbl OlleHNBaHUs 3HaHUM,
YMeHHUH, MPAaKTUYeCKOro ONbITa, XapaKTepu3yolye 3Tanbl (JopMUpPOBaHUA KOMIIeTeHI{UI

OucturinHa «MatemaTvka» (QopMUpyeT yMeHHs, HeoOXOAuMble TIpH HW3y4YeHUH
JUCLITUTAH 0OIIero ¥ eCTeCTBEHHOHAYYHOTO 1[WKJIA, B/a/leHHe BBIUMCUTETbHBIMUA HaBbIKAMU,
CTI0COOCTBYET pa3BUTUIO MBIILIEHUS, JIOTHKU.

V3yueHne OUCLATUIMHBI siB/isieTCsl 6a30¥ s JanbHENIero OCBOEHHs CTy/AeHTaMH
KypCOB MpodecCcuoHa/lIbHOTO 1MK/Ia, (hopMupyer 6a3y s OB/aZieHusi TpodecCrOHaIbHBIMU
KOMIIeTeHIUSIMUA, KOTOPbIe MOTYT OBITh TIPUMeHeHbI B BHlaX MPo(eCcCHOHaTbHOM eATeTbHOCTH
B COOTBETCTBUM C ['oCysapCTBeHHBbIM 00pa30BaTe/IbHbIM CTaHAApPTOM IPOGheCcCHOHATBHOTIO
obpa3oBaHws.

B mipoiiecce wu3yueHusi AUCLUIUIMHBI TIpeArO/araeTcss TIpoBeJeHre MpPaKTUUeCKUuxX
3aHATUN [/151 3aKperyieHUsl TeopeTUUeCKUX 3HaHWM, OCBOEHUs] MEeTOJOJIOTHMHM pellieHusi 3a/ay;
TeMaTHKa NPaKTUUeCKUX 3aHATUN YUUThIBAeT CreliU(PUKY MoydyaeMou CrieljuaJbHOCTH.

C uesnblo 3aKperyieHusl U CUCTeMaTu3alyy 3HaHUM, (JOPMUPOBaHUSI CaMOCTOSITEIbHOTO
MBIIIJIEHUS] B TPOrpaMMe TpeayCMOTPEeHbI 4Yachl [Jii CaMOCTOSITE/IbHOW PabOThI CTY/€HTOB.
Pe3ysibTaThl CaMOCTOSATEIbHOM PabOTHI TIPEACTABIASIOTCS B CAeAyROIUX (dopMax: A0Kaf,
rpe3eHTalVs, MHAVBUAYaJIbHOE oMalllHee 3aJjaHue, pacueTHO-rpaduueckas paboTa.

Paboueii mporpamMMoii 1peZlyCMOTPEHBI:

- pyOe>KHbIN KOHTPOJIb 110 OKOHYaHWH U3yUeHHsI OT/Ie/IbHBIX Pa3/ie/ioB MPOrpaMMBl;

- IPOMEKYTOUHBIN KOHTPOJIb B (hOpMe 3K3aMeHa - I0 3aBepLIeHUI0 U3yUeHHs Kypca.

[lpy uW3yuyeHWM OUCHMIUIMHBI - BHMMaHWe CTyjeHTa OygeT  oOpalieHo Ha eé
MPUK/IQJHOW XapakTep, Ha TO, T/e W KOrja Wu3yuyaemble TeOopeTHUecKue TI0/IOKeHUSI WU
MPAaKTUUYeCKHe HAaBBIKA MOT'YT OBbITb UCIO/Ib30BaHbl B OyAyIiel MpakKTUUeCKOH JesITe/TbHOCTH.

23



IlpumepHbIe 3afaHus /IS 3aYeTHOM PadoThI.

1o
3 2
1. Boumcmre: a) |2°*

5 5

v10x+v1
— 0) 5>< ° ; B) log,;10—log, ;3.
5 J5

2. Haiiiyre 3HaueHNe BbIDayKeHUs

— 18v/2sin(—135°).

i (7 T
sin| ——«
1. Haiigure 2

T
), ecmsine = 0,8, ¢ € <_’ n).

2

2. Pemire ypaBHeHue V15—2x =3.

3. Pemmre ypapHenue [0g, 549 = 2.

T .
cos (— + 2x> = V/2sinx
4. Pemmire ypaBHEHHe 2 .

IIpuMepHbIe 3ajaHus /ISl 3K3aMeHAI[HOHHOI PadoThI.

76.2
1. HaiiguTe 3HaueHHe BbIpaKeHUS 49°°,

. g3V7+2 gl-2v7. gV7+I
2. Havijute 3HaueHve BbIpayKeHUs : .

42sin28° - cos28°
sin56°

/10 1
4. HaiiiTe KOpeHb ypaBHenus ' #9387,

3. HaiiuTe 3HaueHre BbIpaXkeHUsI

5. B cOopHuKe OMIETOB 10 MaTeMaTHKe Bcero 25 6uetos, B 10 U3 HUX BCTpeuaeTcsi BOMPOC 110

teme "HepaBeHcTBa". HailijuTe BepoSTHOCTB TOTO, UTO B C/Ty4ailHO BEIOPAaHHOM Ha JK3aMeHe
OusteTe LIKOMBHUKY He JOCTAHEeTCs Bompoca 1o TeMme "HepaBeHcTBa".

y — ¥ .
6. Haiigure HanGosbLuee sHauenne Gpyuxuum ¥ = 7 + 12X~ X ya orpeske [—2:2] .-

3
7. HaiiiuTe 3HaueHue BbIpaKEHUsI 6log; V7
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CTOpoHBI OCHOBaHWSI TPaBW/IbHOM UeThbIPEXYTOJIbHOM MHUpaMU/IbI
paBHbI 10, 60KOBBIe pebpa paBHbI 13. HailiguTe rorajb MOBEPXHOCTH 3TON MUPAMU/BI.

9. Pemnre HepaBeHCTBO: 9" —36-3"+243 <0.

logs(3x* +42) = 1 +log 5V 13x% +2.

10. a) Pemmite ypaBHeHUe

5
——. 2.
6) Haiigure Bce KOPHM 3TOr0 YpaBHeHUs], IIPUHA//IeKalIie 0Tpe3Ky{ 4 ]

7. UHBIE CBEJJEHVA 1 (M/IN1) MATEPUAJIBI
7.1 TlepeueHb 0Opa3oBaTe/bHBIX TEXHOJIOTHH, HCIO/JIb3yeMbIX NPH OCYILeCTB/IEHHH
oOpa3oBaTe/ILHOI0 MpoLecca Mo AUCLHUIINHEe
W3yueHne marepuana MpPOBOAUTCS B ¢opMe, JOCTYIHOW TMOHUMAHUIO CTYJ€HTOB, C
yuéTOM TIpeeMCTBEHHOCTH B 0O0yuyeHHM, eJWHCTBA TEPMHMHOJOTMA W 00O3HaueHWH B
COOTBETCTBUH C [J€MCTBYIOLLMMU T'OCY/JapDCTBEHHBIMU CTaHJapTaMHU.

[l BHeayJUTOPHBIX 3aHATUM CTYyZEHTaM Hapsily C pellleHHWeM 3a/lady U BbIIOJIHEHUS
MPaKTUYeCKUX 3a/laHuil MOXKHO TIPe/IJIO)KUTb TeMbl UCC/IeloBaTe/TbCKUX U pepepaTHBHBIX pabor,
B KOTOPBIX BMECTO CepUi OT/e/bHbIX MeJIKUX 3a/jau M YIpaKHEeHW! Ipe/JlaratoTcsl CHOYKeTHbIe
3a/jaHus1, TpeOyrolue J/MTe/bHONM paboThl B paMKax O/HOW MaTeMaTUuecKoW CUTyalyu. JTH
TeMbI MOTYT ObITb KakK WH/MBH/YyalbHbIMU 3a[j@HUSIMU, TaK U TPYMIOBBIMU /JIsi COBMECTHOTO
BBITIO/THEHUS UCC/IeJOBaHUSI.

B nporjecce o6yueHUst UCIIOMB3YIOTCS aKTHBHbBIE M MHTePAKTHUBHbIE 00pa3oBaTesbHbIe
TeXHOJIOTUU (hOpMbI IPOBe/IeHUS 3aHSATHIA):
- nekuuH, 6ecesipl, PpOHTAILHBIE OIIPOCHI, TIPe3eHTalH U 3aljuTa MUHU-TIPOEKTOB;
- OpraHM3alusi «MO3TOBOTO INTypMa», YIpPaB/seMOW [JUCKYCCHH, paboThl B MaJbIX

rpymnmnax;
-  CO3/[jaHue HaTypPHBIX MO/ie/iell TeOMeTPUUeCKUX TeJl;
-  OpraHu3aluu CaMOCTOSATe/TbHOM yueOHO-TI03HaBaTeTbHON JleATe/IbHOCTH

(VHAMBHyaTbHBIE TOMAIITHUE 3a/IaHus);

- CTUMY/JMPOBaHWe UCIIO/b30BaHUE CPEACTB  MH(OPMALMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTH TIPU TIPOBE/IEHUH ayIUTOPHON M CaMOCTOATE/IbHOU PabOoThI 00yUaronmnxcs;

-  KOHTPOJIbHBIE paOOThI.

Pa3paboTumk:
YaiikuHa Mapus JleoHn0BHa, penojaBarens CI1O
CmrocapeHko JIroamu/ia DayapoBHa, npernojasatesns CIIO

®.1.0., yueHas cTerneHb, 3BaHUe, JJO/DKHOCTb
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8. INCT YYETA U3MEHEHUI 1 JOITOTHEHUI

YueOHbIH rof,

OrnvcaHue ¥3MeHeHUs1/ I0TI0/THeHUS OcHoBaHue

Ne

[Ipunoxenus

KAJIEHAAPHO-TEMATHNYECKOE INIAHUPOBAHUE

0Y .04 MaremaTHKa
20____ -20____ yueOHbIV rof rpymma
1 cemecTp
Yacos 110 11any Howmaru
Ne |[JaTa Tema 3aHATUA Teop | IIpakr | Kont- | Hee
st ViKa poJib |3ajaHue
1 cemecTp
BBegenue
1 Lenu u 3agaun. CTpyKTypa Kypca Bxo/jHOM KOHTPO/Ib 2
Pa3BuTue NoHATHA 0 uncie. [lelicTBUSA Ha/|
4K CIaMU
2 ParyioHasibHble uncsa. [1pubvkeHHbIe BHIUMCIEHHST 1 1
3 [etictBust Haj uncsiamu. JleiicTBus C ApobsMu. 2
4 KowmruiekcHble yncia. 1 1
5 Orneparuu ¢ KOMIVIEKCHBIMUA YUC/IAMU 2
KopHu cTenenu u jiorapupmMsl
6 KopHU HaTypa/IbHOM CTeleHU U3 Yuc/ia U UX CBOWCTBA. 1 1
- Crenens C paLMOHa/IbHBIMK JeICTBUTE/IbHBIMU 1 1
rokasaressiMy. CBOKWCTBA CTelleH!U.
3 [Tpeobpa3oBaHue PALHOHATBHBIX, MPPALIMOHA/BHBIX 1 1
CTeleHHbIX BIDAKeHUMN
9 PellieHre vppaljMoOHa/JIbHbIX YPaBHEHUU 2
10 PemieHne rokasaTesibHbIX YpaBHEHUH 2
1 Jlorapugm uncia. OCHOBHOe jlorapupmMuueckoe 1 1
TOXKJCTBO.
HecaTuuHble U HaTypasbHble gorapu@msl. [IpaBuna
12 nerictBuii ¢ morapudmamu. [TepeBoj K HOBOMY 2

OCHOBAHHIO.
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13 ITpeobpa3oBaHue 0rapuMUUeCcKUX BbIDayKeHUH. 2

14 [TpubmkeHHbIE BHIUMC/IEHUS U PellleHre MPUK/IaiHbIX ’
3aja4

15 KonTposbHas pabora Nel 2
OCHOBBI TPUTOHOMETPHUH
Paguannas mepa yryia. CUHYC, KOCUHYC, TAHT€HC U

16 KOTaHreHC yryoB. OCHOBHOe TPUTOHOMeTpUUecKoe 1 1
TOXXJeCTBO.

17 ®opMyiibl cl10KeHust. @OpMyJIbl IPUBeIeHNUs. 1 1
DopMmyJibl yABOEHUS

18 [Tpeobpa3oBaHue CyMMbI U Pa3HOCTU 1 1
TPUTOHOMETPUUeCKUX (PYHKI[MH B IIPOU3Be/IeHHe.

19 Hpe06p%30BaHHe MPOU3Be/eHNs TPUrOHOMETPHUECKUX | | 1
(OYHKIMN B CYMMY

20 ITpocTeiiiivie TPUrOHOMETPHUYECKHE YPaBHEHUSI 1 1

21 ITpocTeiivie TpUroHOMETpHUYECKHE HepaBeHCTBA 1 1

2 Permenue E{pOCTeI‘/'ImHX TPUTOHOMEeTPUYECKUX ’
ypaBHEHW! 1 HEpaBEeHCTB

23 KonTposbHas pabora Ne2 2
DyHKIMU

24 dyukiun. CBoiicTBa GyHKIMU 1 1

75 CrenenHast pyHKuus. [TocTpoeHue 1 yreHue rpavkoB 1 1
(byHKLMM

26 [TokasarenbHasi GyHKLUMs. PellieHre roka3aTebHbIX 1 1
HepaBeHCTB

27 Jlorapudmuueckasi pyHkiusi. Perienve 1 1
JI0rapu(MUUECKUX HepaBeHCTB.

28 TpuroHomeTpruueckre GyHKIMH. 2

729 [TocTpoeHue U uyTeHre rpagUKOB QyHKLIUM. ’
IIpuksiafiHbIe 3a7aui.
IIpsiMble ¥ JIOCKOCTH B NIPOCTPAHCTBE

30 B3arMHoOe pacrnosioxkeHuye IByX NPsSIMbIX B 1 1
TIPOCTPAHCTBE

31 [TapasienbHOCTB NIPSIMBIX U MJIOCKOCTEUN B ?
IIPOCTPAHCTBe

37 [TeprieH UKy IIPHOCTD MPSIMBIX U IJIOCKOCTEM. 1 1
[TeprieHVKY/ISIp ¥ HAKJIOHHASI.

33 Yron Mexay npsMbIMU. YTOJT MEX/Y MPSIMOU U )
TIJIOCKOCTBIO.

34 KonTposibHas pabota Ne3. 3aueT 2

Wroro 1 cemectp | 28 34 6
2 cemecTp
No Jar Tema 3aHsATHS Yacos 110 1j1any oMallHee
a T I K | 3aganue
2 cemecTp

35 JIByXTrpaHHBIA yroJl. YTOI MeX/y TJIOCKOCTSIMU. 1 1

36 ITepnieHIUKY/IIPHBIE TIJIOCKOCTH.

37 I'eomeTprueckue npeobpa3oBaHus IPOCTPAHCTRA. 1 1

300pa>keHre IPOCTPAHCTBEHHBIX (hUryp Ha
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ITJIOCKOCTH

MHororpaHHUKH U KpyrJible Teja

MHOFOFpaHHI/IKI/I Y WX OCHOBHbBIE CBOMCTBA. TEOPEMH

38 o 1
Juepa
[Tpu3ama IIpsamMoyro/bHBIHM MTapasnenenumnes Kyo
39 [Tupamupa. IIpaBunbHas yceueHHas mupamMuyja 1
Tetpasap
40 Ceuenus. [TocTpoeHne ceueHNd IPU3MBI, TUPAMU/IbI. 1
41 [IpaBu/IbHbIE MHOTOIpaHHUKU. CUMMeTpUs Tesl. 1
42 Pa3BepTKH MHOTOrpaHHUKOB. [11011]aiu TTOBepXHOCTeH 2
1 00beMbI MHOTOTPAaHHUKOB
43 Tena Bpamenus. ITnoria b TOBEPXHOCTH U 00bEMBI 1
Tes1 BpalleHus. CeyeHue.
44 KacatenbHast I0CKOCTh K cdepe. [Tomobue Tes. 2
KoopauHaTthl 1 BeKTOpbI
45 Bexkrtopsl. Oniepaijuu ¢ Bekropamu. [IpsiMmoyrosibHas 2
CcUcTeMa KOOP/IMHAT Ha IJIOCKOCTU U B POCTPAHCTBe.
46 CKaJisipHOe TpoM3Be/ieHre. YT0/1 MeXy BeKTOPaMH. 2
47 YpaBHeHUs IPSIMOU, TJIOCKOCTU Y TTIOBEPXHOCTH 1
48 MeToj KOOpAMHAT 1
49 Vcnosib30BaHue KOOP/AWHAT U BEKTOPOB MPY peLleHUH
3agau. KonTposibHasi pabota Ne 4.
ITocepoBaTe/1IbHOCTH
50 HOC]IE,Z[OBaTeJIbHOCTB; Crioco0bl 3a/]aHMST UUCIOBBIX 1
riocsiefioBaresibHOCTel. Ilpesien noce0BaTeIbHOCTH.
51 beckoHeuHo yObIBarolljasi reoMeTpruuecKast 1
TIPOrpeccusi ¥ ee CyMma.
IIpousBoHas
52 ITpousBozHas. PopMyiibl U IIpaBuia 1
nvddepeHITMPOBaHMYS.
53 FEOMETpI/IT-IESKI/Ie Y (pU3rYecKre IPUI0KeHHUs 1
TIPOU3BOJHOU
54 [Tpou3BoiHAasi CI0)KHOM (DYHKIIMU 1
55 HpI/IMEHSHI/Ie MPOM3BOJHOM K UCC/IeJOBaHUIO CBOMCTB 1
(yHKIMI.
56 [TpriMeHeHVe IPOM3BO/HBIX K HAXOXKJEHUIO JIyYllero 1
peleHus B IPUK/IAIHbBIX 3a/jayax
57 WccnepoBanue GyHKIMY 1 TTOCTpOeHHe Tpaduka 1
HuTerpas u ero npuMeHeHue
58 ITepBooOpa3Has v MHTerpan. Berancnenve 2
HeoIlpe/ieJIeHHOI0 UHTerpasa.
59 Omnpegenennbiii uHTerpan. ®opmyna HeroToHa- 2
JleriOHMIIA.
60 [1pyokeHus1 Oripe/ie/IeHHOI0 UHTerpasa 1
61 [IpunoxkeHus: onpeie/IeHHOTO UHTerpasna K 1
BbIUMC/IEHUIO (PM3MYECKUX BEeJIMUMH U TUIONIa/ie.
YpaBHeHMs1 ¥ HepaBeHCTBa
YpaBHeHus paljMOHa/IbHbIe, MDPALMOHA/IbHEIE,
62 rokKasartesbHble, TorapupmMUueckre v UX CUCTEMBI. 2

OCHOBHbIE MIPHEMBI pellIeHusl.
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WToro 3a roj

63 PaBHOCHMIBHOCTE U 13peo6pa3OBaHHe ypaBHEHUH. 1
PerieHve ypaBHeHU U CUCTEM.
64 OCHOBHBIe NIpYeMbl pellleHUs] HepaBeHCTB. 2
65 PellieHre HepaBeHCTB. 1
[IpumeHeHVe MaTeMaTUYeCKUX MeTO/I0B /ISl PelleHHs]
66 coJiep>KaTe/TbHBIX 3a/lay U3 pa3/IMyYHbIX 00/1acTel 2
HayKU U MPaKTUKU.
67 Vcnonb3oBaHue CBO%CTB rpaduKoB QyHKIMM 11pU 1
pellleHNH YPaBHEeHUW Y HEPAaBEHCTB
68 KontposbHast pabora No 5
JyieMeHThI KOMOUHATOPUKH
69 OneMeHTbl KOMOMHATOPUKHU. BU/TbI COBOKYITHOCTEH. 2
70 Couetanusi. Pa3melnenus JlepectaHOBKM. 1
71 PerieHue 3a/jau Ha riepe6Op BapHaHTOB. 1
72 bunom HeroToHa. TpeyronpHuk Ilackans. 2
73 PemeHue npukiagHbeIX 3a7au. 1
O/1eMeHTBI TeOPHH BepPOSITHOCTE! U
MaTeMaTU4YeCKO0l CTaTUCTUKH
74 OcHoBHble noHsTUsA [IpencTraBieHye faHHBIX 2
75 BoruncsieHre BepositTHocTel. IIpukiafHble 3a1aum. 1
76 IToHsATHeE 0 33JjauaX MaTeMaTUYeCKOM CTAaTUCTHKM. 1
7 [TpencraBneHye YMC/IOBBIX JAaHHBIX. [IpyukiagHble 1
3a/laum.
78 KontposbHast pabora No 6

64
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