MUWHVCTEPCTBO OBPA30BAHHMA U HAYKH YIMYPTCKOWM PECITYBJ/IMKU
ABTOHOMHOE ITPO®ECCHNOHAJ/IBHOE OBPA3OBATEJ/IBHOE YUPEX/IEHUE
YAMYPTCKOW PECITYBJ/IMKHA
«TEXHUKYM PAJINO3JIEKTPOHUKU 1 TH®OPMAIMOHHBIX TEXHOJIOT I1»

3.3.4. PABOUASA ITPOT'PAMMA YUYEBHOM JIVCITUTI/IMHBI
OY[1.04 Maremarnka: ajnredpa, Haua/jia MaTeMaTHYeCKOr0 aHAa/IW3a, FeoMeTpHs

2015 .



ITporpamma yueOHOW JUCHMIIMHBI pa3paboTaHa Ha ocHoOBe IIpuMepHOW TMporpamMmbl y4eOHOMH
mucHuIuiiHel - «MaremaTrka: anrebpa, HauajJa MaTeMaTUYeCKOrO aHa/M3a, TeoMeTpusi» s
npodeccoHanbHBIX ~ 0Opa3oBaTeNbHBIX  OpraHW3alii,  peKoMeHZOBaHHOW  PejepanbHBIM
rOCy/IapCTBEHHbIM aBTOHOMHBIM yupexjeHueMm «®PesepanbHbli WHCTUTYT Pa3BUTHUs 0Opa30BaHMsI»
(PTrAY «®UPO») B KauecTBe TPUMEPHOM TMpOrpaMMmbl [jis  peanv3alydd  OCHOBHOM
npoceccroHanbHOM obpa3oBaTenbHO rporpammMel CITO Ha 6a3e ocHOBHOro obiriero o6pa3oBaHusi C
royueHreM cpegHero obijero obpasoBanus [Ipotokosn 3 ot 21 wrosst 2015 T.

Opranm3auusi-pa3paboTurik: ABTOHOMHOe —TpodeccHoHanbHOe —00pa3oBaTesibHOe — YUpEeXKIeHue
Yamyprckoii Pecriybnvku « TeXHUKYM pa/iMi0371eKTPOHUKN U MH(OPMAL[MOHHBIX TeXHOJIOTU» (anee
ATIOY YP «TPUT umenu A.B. BockpeceHCKOro»)

Pa3paboTumku:
1. Kpuonorosa E.A., nupektop AIIOY YP «TPUT»
2.MockoBa O.M., 3am.gupektopa AIIOY ¥YP «TPUT»

3. [Tonosa C.N., npenogasarens AIIOY YP «TPUT»
4. Ky3nenosa 1.B., nperniogasaresns AIIOY YP « TPUT»

PekomeH/i0OBaHa MeTOIMYeCKUM 00beJMHEHHEM 00111e00pa30BaTeIbHOTO IUK/IA

3akmoyeHure No OT « » 20 r.




COAEP)XAHUE

HAMMEHOBAHUME PA3JEJIA

CTp.

. TIACITOPT PABOUYEN I[TPOI'PAMMGBI YUEBHOM IV CLINIT/INHBI

CTPYKTYPA I COEPYKAHUE YUEBHOW AUCITATITIMHEI

. YCJIOBUSI  PEAJIM3ALIMA  IIPOTPAMMBI  YUEBHOH
NCHUTIVHBI

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JIVCIIWTIIAHBI




1. IACIIOPT PABOYEM ITPOI'PAMMBI YYUEBHOM JUCITUTL/TMHBI
OY/1.04 MaTemaTHKa: a/Jredpa ¥ Haua/la MaTeMaTHYeCKOro aHa/Iu3a, reoMeTpHs

1.1. O6;1acTh IPUMEHEeHHUsI MPOrPaMMbI

Pabouass mporpamma yueOHOW JuCLUMIIMHBI «MaTeMaTHKa: ajrebpa ¥ Hayaja MaTeMaTHUeCKOTrO
aHa/lM3a, TeOMeTpUsi» SIB/SETCS YacThio oOpa3oBaTesbHOM mMporpamMmbl B cooTBeTcTBUM PI'OC Mo
nipocdeccuu CI1O 11.01.02 PapnomexaHuk

1.2. MecTo UCHMIUIMHBI B CTPYKType OCHOBHOW mpogeccHOHA/IbHOM 00pa3oBaTe/IbHOM
nporpaMmsI: TipodusibHast 001jeo0pa3oBaTebHAsT JUCLIMTUIAHA.

1.3. esu ¥ 3a/ja4 AMCHUIUIMHBI — TPeOOBaHUA K pe3y/IbTaTaM 0CBOEHHS JUCIHIUIUHBI:
M3yueHre MaTeMaTHK{ Ha 6a30BOM YpOBHe cpeziHero (TIo/iHoro) obirero o6pa3oBaHust HarpaB/ieHO Ha
JOCTV)KeHUe CJIeYIOLUX Lieseil:

e (opMupoBaHMe Mpe/CTaB/eHUH 00 WJesIX U MeToJaX MaTeMaTHKH; O MaTeMaTHKe Kak
yHUBepCarbHOM $13bIKe HayKH, Cpe/ICTBe MO/Ie/IMPOBaHUS SIBJIEHUU U MPOLIeCCOB;

e pa3BUTHE JIOTUUECKOTO MbIIIEHUS, aATOPUTMUYECKOW KYyJbTypbl, TIPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, MaTeMaTHYeCKOTO MBbIIIJIeHUsT W WHTYULMH, TBOPYECKUX CITOCOOHOCTeH,
HEOOXOAUMBIX /IJIsi TIPOZIOJDKEHUsT 00pa30oBaHUs U [III CAMOCTOSITESTbHOW [JeSITe/TIbHOCTU B
00/1aCcTV MaTeMaTHKH U ee TIPWIOXKeHUH B OyayIiieil TpodeccroHanbHOM /1esTe/IbHOCTH;

e OBJIQJieHHE S3bIKOM MaTeMaTUKM B YCTHOM U TMHWCbMEHHOW Qopme, MaTeMaTUueCKUMU
3HAHUSIMA W YMEHUSIMHM, HeOOXOAUMBIMM /ISl W3yUeHHs IIKOJbHBIX eCTeCTBeHHOHayUHBIX
JUCLITUIMH, TPOJO/DKEHUsT 00pa3oBaHMsI M OCBOEHMsS W30paHHOW CrelyasbHOCTH Ha
COBPEMEHHOM YDOBHE;

e BOCHHUTaHME CPeJCTBAMU MaTeMaTUKU KYJbTYPbl JIMYHOCTH uepe3 3HAKOMCTBO C HCTOpUe
pa3BUTHS MaTeMaTWKH{, 5BOJIOLMEN MareMaTUUeCKWX Wjel; TOHUMaHUsi 3HAuMMOCTU
MaTeMaTUKH [I/Is1 HAyYHO-TeXHUUYeCKOoro rporpecca.

V3yuenne yueOHON [AUCHMITIMHBI HarpaB/eHO Ha peanu3aiuio TpeboBanwii ®I'OC COO k

JOCTHKEHUIO CJIe/lyIOIIMX pe3y/IbTaToB:
JIMYHOCTHBIe pe3y/IbTaThl OCBOeHUs pasfiesia «MareMaTHKa: aarebpa ¥ Hayaja MaTeMaTHYecKOro
aHaJiv3a, TeOMeTpUs»:

e (opmupoBaHue TIpe/CTaBIeHHWH 00 OCHOBHBIX 3Tarax HCTOPUHM W O Haubosiee BaXKHBIX
COBpEMEHHBIX TeHJEeHIUSIX Ppa3BUTUS MaTeMaTHUeCcKoW HaykKv, O TpodecCHOHaILHOU
J1esiITe/IbHOCTU YUEHbIX-MaTeMaTUKOB;

e  CIOCOOHOCTb K 3CTETHUECKOMY BOCTIPUSITMIO MaTeMaTHUeCKHUX OOBEeKTOB, 3a/lay, peIleHuH,
paccyXJeHul;

e (QopmupoBaHue TOTPeOHOCTM B  CaMOpea/lv3al[dd B  TBOPYECKOW  [1eSITeJIbHOCTH,
BbIP@KAIOIIAsICsl B KPeaTUBHOCTH MBbILLIEHUs], UTHULIMATHBE, HAXOJUMBOCTU, aKTUBHOCTU TIPU
pellieHUM MaTeMaTHuecKuX 3a/ay;

e MOTpeOHOCTb B caM000Opa30BaHUM, TOTOBHOCTb NIPUHUMATh CAMOCTOSITe/TbHBIE PellleHusl.
IIpegMeTHBbIe pe3yabTaThl U3yueHHs pa3ziesia «MaremaTuka: anrebpa ¥ Hauaja MaTeMaTHUeCKOTO
aHasr3a, TeOMeTpUsI»:

e O00bsCHEHWE WJeW YW METOZla MaTeMaTHKU KaK YHMBEpPCA/JbHOTO S3bIKa HAYKU U TEXHWKH,

CpeJiCTBa MO/e/IMPOBAHUS SIBJIEHUH U MPOLIECCOB; TIPUBe/leHHe COOTBETCTBYIOLLMX [TPUMEPOB;

e OINHUCAHME Kpyra MaTeMaTHUeCKWUX 3ajjau, /Il PpeIIeHUs] KOTOPbIX TpeOyeTcs BbIXOJ B
MHOXXECTBO [IeMCTBUTE/IbHBIX UKCe/l U BBe/leHHe HOBBIX TOHSTUH (CTerneHb, apu(meTHuecKuii
KOpeHb, orapudm; CUHYC, KOCUHYC, TaHTeHC, KOTaHTe€HC; apKCUHYC, apKKOCUHYC, apKTaHTeHC,
apKKOTaHT'eHC) U COOTBETCTBYHOIIMX (DYHKIMM; TNpOW3Be/ieHUe BbIUKCAeHUs] 10 (opmysiam,
pelilieHre TIPOCTeHIIINX YpaBHEHUM U HEPAaBEeHCTB, OMMCaHUe CBOMCTB U MOCTpOeHUe TpadrKoB
COOTBETCTBYIOLLMX (PYHKLIUIA;

e M300pakeHHWEe W OMUCAaHWe OCHOBHBIX CTEPEOMETPUUECKUX Tej; pellleHre MaTeMaTHUeCKUX
3a/la4 Ha HaXOXK/leHHe TeOMeTPUYeCKUX BeJTMUrH;



NpYBe/leHre TPUMepOB TPOCTPAHCTBEHHBIX M KOJIMYECTBEHHbIX XapaKTePUCTHK peasbHbIX
00BEKTOB, [I/Is OIMCAaHUSI KOTOPBIX UCTO/B3YI0T MaTeMaTUUeCKyH TePMUHOJIOTHIO;
00bsiICHeHHe Ha TIPUMepPax UCTOPUYeCKOW 00yC/IOBI€HHOCTH M MPAKTUUECKOMW T0/Tb3bI METOZI0B
MaTemMaTUueCcKOro aHajir3a, TEOPUU BepPOSITHOCTeN U CTaTUCTUKY;

OlNMCaHWe peasbHbIX CHUTyalldid Ha sA3blKe MaTeMaTHKH; MCCe[0BaHME TIOCTPOEHHble X
MoJiesiell C MCIoJb30BaHWEM anrapara aareOpbl, reoMeTpyH, Hauajl aHaau3a, TeOopUU
BEPOSITHOCTeN U CTaTUCTHUKHY;

pellleHWe TEeKCTOBBIX 3a/lay, IepeBOjsl TMpeJIOKeHUSI PYCCKOro s3blKa Ha  S3bIK
MaTeMaTHUUeCKUX CUMBOJIOB, TIpPe/iCTaB/eHre COZiepKaljiecss B HUX KOJMYeCTBEHHBIX JaHHBIX
B Bujie ¢hopmys, Tabsuil, rpadyKoB, AUarpamm, UM 0OpaTHO, U3B/eKas U3 HUX WHGOPMaLUIO;
COCTaB/IeHUe UMC/IOBbIX BBbIPA)KEHWM, YypaBHEHWI, HEPaBeHCTB M HaXOXK[eHWe 3HaueHUs
VICKOMBIX BeJIMUMH, UCXO/IS1 U3 yCJIOBUS 3a/lauy;

TIpOBe/leHue [l0Ka3aTe/bHbIX pacCy)X[eHWW TPy pelleHWy 3ajjau, OLeHMBaHWe JIOTMYeCKOi
MPaBWIbHOCTU PacCy>XieHHH, paclio3HaBaHue JIOTMUeCK HEKOPPEKTHBIX PACCY K/ eHUM.

MeTanpegveTHble  pe3yJbTaThbl M3ydeHus pa3fena «Maremarnka: anrebpa u  Havana
MaTeMaTUYeCKOro aHain3a, FTeOMeTpHUs»:

¢opMypOBaHMe TIOHSATUHHOTO arnmapaTa MaTeMaTMKW W YMeHHS BUZETb TPUIOKeHHUs
TOJyYeHHbIX MaTeMaTUUeCKUX 3HaHUM [jIs8 OMMCaHUsi W pellleHUs TMpobsieM B JPyrux
JVICLIUT/IMHAX, B OKPY’KaroIL[el yKI3HY;

¢dbopmMHpOBaHKe WHTE/IEKTyalbHOM KYJIbTYDbI, BbIpa)karoleiicsi B pa3BUTUM abCTPaKTHOTO U
KPUTHUECKOTO MBIILIIEHHs], B YMEHUH Paclio3HaBaTh JIOTHUECKU HEKOPPEKTHbIe BbICKA3bIBaHUS,
OT/IMYaTh TUMOTe3y OT akra, TPUMEHSITh WHJYKTUBHble W JeJyKTUBHbIe CIIOCOOBI
pacCy>XJeHHH, CTIOCOOHOCTH SICHO, TOYHO M TPaMOTHO ()OpPMYIMPOBaTh M apryMeHTHPOBAHO
M3/1araTb CBOM MBIC/IM B YCTHOM Y MIMCbME@HHOM peur, KOpPeKTHOCTHU B OOLL{eHUH;
¢dopmrpoBaHre WHPOPMAIMOHHOW KY/bTYPhl, BBIPAKAIOL[EMCS B yMEHWH OCYIIeCTBJISTh
NOMCK, OTOOp, aHanM3, CUCTeMaTH3alMi0 M Kiaccuurkanuioo HH(GOpMalLMM, MCIOIb30BaTh
pa3nruHble NCTOUHUKY MHPOPMAIUH /1Sl peliieHusi yueOHbIX 1pobiem;

¢dopmHpoBaHHe yMeHHUs TIPUHMMAaTh pelleHrWe B YCAOBUSIX HEIMOJHOW U W30bITOYHOU
vHbopMaLy;

dbopmupoBaHre TIpeJCTaB/AeHU O TPUHLUIAX MaTeMaTHYeCKOro MO/IeIMPOBaHus |
nproOpeTeHNH Haua/TbHBIX HABLIKOB MCC/IeZ0BaTeIbCKOM [eaTe/TbHOCTY;

chopmMUpoBaHre yMeHHsI BU/eTh pa3/MuHble CTpaTerdy pellleHus 3ajad, TJIaHUpOBaTh U
OCYIIIeCTB/ISATh /1eSITe/IbHOCTh, HAmpaBlIeHHYI0 HAa WX pellleHre, TPOBePSATh W OL|eHUBAThb
pe3y/bTaThl [esiTeIbHOCTH, COOTHOCS MX C TOCTaBJIeHHBIMU LIeJISIMU U JIMUHBIM JKU3HEHHBIM
OTIBITOM, a TaKKe MyOJMYHO TPeACTaB/SATh €€ pe3y/bTaTbl, B TOM YMCJ/Ie C WCII0/Ib30BaHHEM
CpeACTB MHPOPMALIMOHHBIX U1 KOMMYHHUKAL[MOHHBIX T@XHOJIOTH.

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIFHOCTHU OB YYAROIINXCS

Copep:xaHue XapakTepuCTHKA 0CHOBHBIX BU/IOB /IeSITe/IbHOCTH CTYAeHTOB
00yueHHs (Ha ypoBHe y4eOHBIX /IeHCTBHH)
BBepaeHnue O3HakoM/ieHWe C pOJIbl0 MaTeMaTWMKW B HayKe, TeXHUKe, 3KOHOMHUKe,

I/IH(I)OPMEIL[I/IOHHI:IX TeXHOJIOTUAX U Hp&KTH‘lECKOﬁ AedaTe/IbHOCTH.
O3HakoMJ/IEHUE C ne/siMHi U 3d/ida4aMU U3yUeHHsI MaTeMaTHUKHU ITPKW OCBOE€HHHU

nipodeccuii CIT1O
AJITEBPA
Pa3BuTHe NOHATHA BeirosiHeHWe apudMeTHUeCKHUX JeMCTBUM HaJ UMC/IaMH, cOueTasi YCTHbIe U
0 yucsIe MMCbMeHHbIe TIPUEMBI.

Haxox/jeHre TpUOMKEeHHbIX 3HaueHWH BeMYMH U TOTPelrHOCTeid
BBIUMC/IeHUH (aOCO/IOTHOM ¥ OTHOCUTE/TbHOM); CpaBHEHHWE UKMC/IOBBIX
BbIpa>keHUiA.

Haxox/eHve ommboK B mpeoOpa30BaHUSX U BBIUMC/IEHUSX (OTHOCHUTCS KO
BCEM MMyHKTaM IIPOrpaMMbl)

KOPHH, CTerieHu, O3HakoOM/IEHUE C TTOHATUEM KOpHA n-i CTerieHu, CBOMCTBaMH pPaguKa/IOB U

Jiora-

NpaBU/IaM{ CpaBHEHUS KODHeH.

pUPMBI dopMmyMpoBaHue OnpejesieHrs KOPHSI U CBOWCTB KOpHeW. BelunciieHue v

CpaBHeHHe KOPHel, BbIMO/THeHKe NIPUKUAKY 3HaueHHsl KOPHSI.




[TpeobOpa3oBaHWe UYKUCIOBBIX W OYKBEHHBIX BBIP@KEHUH, COJepyKallux
pa/IvKabl.

BbimonHeHwe  pacuetoB 1o ¢dopMmysiaM, —COAepXKAll[dM  pajiuKaibl,
OCYIL[eCTBJIsisS HeOOX0/[UMbIe TIOACTaHOBKU 1 TIpeo0pa3oBaHUs.
OrnpeziesieHe PaBHOCW/IBHOCTH BBID&KEHWW C pajuKaiaMd. PereHue
VppaLMOHAJIbHBIX YpaBHEHUM.

O3HakoM/IeHHe C OHATHEM CTEeIeHU C [JeMCTBUTE/IbHBIM TT0Ka3aTe/ieM.
HaxoxzieHWe 3HaueHWN CTeleHW, UCMO/b3ys TIpU  HeobXOAUMOCTU
WHCTPYMeHTaJ/IbHble CPe/ICTBa.

3amnucbiBaHUe KOPHS N-i CTeTieH! B BU/Ie CTereHU ¢ ApOOHBIM MoKasaTesieM
1 HaoOopoT. PopMyIMpOBaHKEe CBOUCTB CTereHel. BrruncieHue cTeneHei c
palMoHaNIbHBIM T0Ka3aTresieM, BBIMOJHEHHEe TPUKWJKY 3HAueHusl CTeleHw,
CpaBHEHUe CTeleHewu.

[Tpeobpa3oBaHre UYWUCIOBBIX W OYKBEHHBIX BbIpaKeHWH, CojeprKalux
CTerneHu, IPUMeHsIsl CBOMCTBA. PellieHre MoOKa3aTeIbHbIX YPaBHEHUM.
O3HakoM/IeHWe C TpUMEHeHWeM KOpHel U CTereHell IpU BbIUKCIEHUU
CpeJHUX, JleJIeHUM OTpe3Ka B «30JI0TOM CeyeHWW». PellleHue NMpUK/IaJHbIX
3a/ja4 Ha CJIOXKHbIE MPOLIEHTHI.

IIpeodpa3oBaHue
aredpanyecKux
BbIPa)KeHU !

BeimonHeHne  mpeoOpa3oBaHWMi — BbIpa)KeHWM, TIpuMeHeHUe  (opmyr,
CBsI3aHHBIX CO CBOMCTBaMH CTelleHel 1 jorapugpmMoB.
Ompegenenvie 00/1aCTH  [IOTTYCTUMBIX ~ 3HAueHWH  JIOraprMUUeCKOro
BbIpa)keHUs1. PellieHue jiorapumMuueckux ypaBHeHUM.

OCHOBBI TPUTOHOMETPUN

OcHOBHBIE TIOHATHA

M3yueHure paZiMaHHOTO MeTO/la U3MepeHUsl YIJIOB Bpall[eHUs] U WX CBSI3U C
rpajiycHol Mepoi. M300pakeHue YIr70B BpallleHUssT Ha OKPY)KHOCTH,
COOTHeCeHUe BeJIMYMHBI yTJIa C er0 PacIioIoKeHHEM.

dopmyMpoBaHue orpe/iesieHni TPUTOHOMeTPHUUeCKUX (YHKIUM Jjist YT/I0B
MOBOPOTAa U OCTPBIX YTJIOB TPSIMOYTOJILHOTO TPEYroJibHUKA U OOBbsSCHEHUe
MX B3aUMOCBSI3U

OcHOBHbIE [TpriMeHeHVe OCHOBHBIX TPUTOHOMETPUUECKUX TOXK/ECTB [Jisi BbIUMC/IEHUS
TPUTOHOMEeTPUYeCKHe | 3HaueHW TPUTrOHOMeTPUYeCKUX (yHKLIMN 110 OJJHOM U3 HUX
TOX/eCTBa
IIpeob6pa3oBanusi N3yueHrne OCHOBHbIX (DOpPMY/J TPUIOHOMETPUU: (HOPMYJIBI  C/IOXKEHUS,
MPOCTeNIuxX y/IBOEHUsI, TMpeoOpa30BaHUsT CYMMbI TPUTOHOMETPUYECKMX (YHKIUH B
TPUT'OHOMETPUYECKHX | TIPOU3Be/leHre U TIPOU3Be/leHHsI B CYMMY U TIpUMeHeHHe TpPU BbIUKMCIeHUH
BbIPa)KeHU 3HaueHHs1 TPUTOHOMEeTPUYECKOT0 BBIDA’KEHUS U YIIPOLLeHHUs ero.
O3Hakom/IeHMe CO CBOMCTBaMM CHMMETPUM TOUYeK Ha eJUHUYHOMU
OKPY’>KHOCTH ¥ IPUMeHeHHe WX JI7Is1 BEIBO/IA (hOpMYJT TIPHBE/IeHHS
IIpocTreiimmue Perlenve 10 ¢opMynaM ¥ TPUTOHOMETPUUYECKOMY KpYTy IIPOCTeHIINX
TPUTOHOMETPUYEeCKHe | TPUTOHOMEeTPUUeCKUX YPaBHEHUH.
ypaBHeHHUsA U [TpumeHeHre OOIIMX METO/OB pellleHUs ypaBHeHWM (TIpuBefieHHE K
HepaBeHCTBa JIMHEMHOMY, KBaJpaTHOMY, METOJ, Pa3/IOKeHUsi Ha MHOXXWUTe/H, 3aMeHbl
riepeMeHHOM) MpHY pellieHU TPUrOHOMeTPHUUYeCKUX ypaBHeHU.
YMeHre OoTMeuaTb Ha Kpyre pellieHHsi MPOCTeHIINX TPUTOHOMETPUYECKHUX
HepaBeHCTB
ApkcuHyc, O3HakOMJ/IEHHE C TTOHSITHEM 00paTHBIX TPUTOHOMETPUUECKUX (PYHKI[UM.
APKKOCHHYC, N3yueHue ormnpejeneHU apKCUMHYCa, apKKOCHHYCa, apKTaHI'eHC YUCIIa,

dPKTAHI'€HC YU Cjiad

dbopmynvpoBaHHe MX, W300pakeHWe HAa eAUHUYHOM  OKPY)KHOCTH,
TIpYMeHEeHMe TIPH PelLlIeHUH YpaBHEeHUH

®YHKIIUU, UX CBOMCTBA 11 TPA®UKU

DyHKIMH.
ITonsTue o
HeNnpepbIBHOCTH

byHKuMu

O3HakoMJ/IeHUe C TIOHSITHEM TiepeMeHHOU, TIPUMepaMy 3aBUCUMOCTeH MeXXIy
riepeMeHHBIMH.

OsHakoM/IeHUe C TIOHSTHeM TpaduiKa, orpe/iesieHre TIPUHA/IIE)KHOCTH TOUKA
rpaduky ¢yHkuuu. OrpeziesieHre 10 GopmyJie TIPOCTeliieli 3aBUCUMOCTH,
BUja ee rpaduka. BripaxeHue mo c¢dopMmysie OJHOW TepeMeHHOW yepe3

Jipyrue.




OsHakomsieHHe C orpefiesieHreM (QyHKLUH, (JOPMY/TMPOBAaHUE €To.
HaxoskaeHre o6siacTu onpefiesieHysi M 06/1acTy 3HaUeHUM QyHKIUU

CaoiicTBa (PyHKIMM.
I'paduueckasn
HHTepIpeTarus.
IIpumepsnl
(yHKIIMOHA/IBHBIX
3aBHCHMOCTel B
peabHbIX
npoueccax u
SIBJICHUSIX

OsHakoM/ieHHe C puMepamMy (YHKLIMOHAIbHBIX 3aBUCUMOCTel B peaslbHbIX
rpoLieccax U3 CMeXXHbIX JUCLUIUIMH.

O3HakoM/IeHWe C Jl0Ka3aTe/bHbIMU pacCy)XAeHUsMU HEeKOTOPBbIX CBOWCTB
JUHEWHOM U KBaJpaTWUuHOM GyHKLWN, TIpOoBefileHWe WCC/ie[JOBaHUs
NIMHEWHOW, KyCOYHO-JTMHEHHOW, ApOOHO-TMHEWHONW W KBaJpaTUUHOU
(byHKLMM, TocTpoeHre Ux rpadukoB. [TocTpoeHue u ureHue

rpadukoB QyHkmil. VicciegoBanue QyHKIMU.

CocraBnenve BUJ0B (YHKLMI 1O [JaHHOMY YyCJ/IOBUIO, pellieHue 3ajaud Ha
KCTPEMYM.

BrimnosiHeHMe 1peoOpa3oBaHuii rpaduka GyHKIMU

Oo6paTHbIe QpyHKIMH

N3yueHue moHATHS 00paTHOW (DYyHKLIMH, OTpe/ie/ieHre BHUZA U TOCTPOEHHe
rpaduka obpaTHOM (GYyHKIMM, HaxoXxAeHHe ee 007acTH ompezeneHds |
obsactu 3HaueHwid. [IpuMeHeHWe CBOMCTB (YHKLUMH TIpU HCC/IeJOBaHUU
yPaBHEHUH U pellleHUH 3a/jau Ha SKCTPEMYM.

O3HakoMJ/IeHHe C TTOHSTHEeM CJIO)KHOU QYHKLIMU

CreneHnsble,
MoKa3are/bHbIe,
siorapuMuyecKue u
TPUTOHOMETPUYECKHe
dyHkMn.

OoOparHbie
TPUTOHOMeTPHYEeCKHe

byHKuMu

BbruriciieHve 3HaueHWi (YHKLMM 110 3HAUEeHHIO apryMeHTa.

OnpepeneHve TONOXeHHsI TOYKM Ha rpaduke 1O ee KOOpAMHaTaM U
HaobopoT.

Wcnonb3oBaHue CBOWCTB (DYHKLMH AJsi CpaBHEHWs 3HaueHWM crereHed U
norapuchMoB.

[TocTpoeHre rpaMKOB CTENEHHBIX U JIOrapuPMUuecknux GyHKLWHA.

PerieHune nokasaTe/ibHbIX U JIorapu(MUUeCKUX ypaBHEHUM U HePaBeHCTB 110
W3BEeCTHBIM a/ITOPUTMaM.

O3HakoM/IeHWe C TIOHSITUEM HeNpepbIBHOM MepruonYeckKor (QYHKLUHU,
(opmynpoBaHKe CBONCTB CHHYCa M KOCUMHYCa, TOCTPOeHKe UX IpapUrKOB.
OsHakom/ieHWe C TIOHSTHEM TapMOHHUYeCKMX KosiebaHMi W TipuMepaMu
rapMOHUYECKHX KOojeOaHWH /s OMUCaHMs TPOLECCOB B (M3UKe W JIPYTHX
00/1acTsX 3HaHUSI.

Os3HakoM/ieHWe C TIOHSTHeM pa3pbIBHOM TepUonYecKol  (yHKIMY,
(opMyMpoBaHMe CBOMCTB TaHMeHCAa W KOTaHTeHCa, IIOCTPOeHHe UX
rpaduKoB.

[TpumeHeHHe CBOMCTB
TPUTOHOMEeTPUYECKUX
ypaBHeHUH.

[ToctpoeHue TpadyKOB O0OpaTHBIX TPUTOHOMETPUYECKUX (QYHKLMHA U
ompe/iesieHre 110 rpadrKaM UX CBOMCTB.

BeirnosiHeHe TipeoOpa3oBaHust rpaKoB

CpaBHEHUSs 3HaueHun
TPUTOHOMETPUUECKUX

byHKLMI
yHKIMH,

ISt
peleHust

HAYAJIA MATEMATHNYECKOI'O AHAJIM3A

ITociepoBaTeIbLHOCTH

O3HakoMJ/IeHHe C TIOHSITUEM YKMCI0BOM TOC/Ie[j0BaTeIbHOCTH, criocobamu ee
3a/laHusl, BBIYUC/IEHHSIMU ee U/IeHOB.

OsHakoM/IeHHe C MTOHATHEM Ipe/ieria Moc/e/j0BaTe/IbHOCTH.

OsHakom/IeHre C BBIYMC/IEHHEeM CyMMbl OeCKOHEUHOrO UYKMCIOBOTO Psifa Ha
rpUMepe BBIYMC/IEHUsT CyMMbl OeCKOHeuHO yObIBaroljell reomMeTpuuecKon
MIpOrpeccuu.

PerieHue 3a/1au Ha rpyUMeHeHHe OPMYJIbl CyMMbl 6eCKOHEUHO yObIBatoIei
reoMeTpUUeCcKOW MPOrpeccruu

IIpousBopHas u ee
NpUMeHeHue

OsHakoMm/IeHHe C TTOHSITHEM TTPOM3BOJHOM.
N3yueHue u ¢OpPMy/TMpOBaHHE ee MeXaHHMUeCcKoro U T'eOMeTPHUYeCcKOro
CMbIC/IA, W3yueHWe alropuTMa BbIYMC/IEHWs TPOM3BOJHOM Ha TpUMepe

BBIUKMC/IEHUS] MTHOBEHHOM CKOPOCTM UM YyI7IoBOro  Ko3dduieHTta
KacaTebHOM.

CocraBneHre ypaBHeHHs KacaTelbHOM B 0011[eM BU/IE.

YcBoenne mpaBusi  auddepeHIMpoBaHUs,  TaOMWIBI  MPOW3BOAHBIX

3/IeMeHTapHbIX QPYHKLUN, TpuMeHeHue /s anddepeHLMpoBaHus (QYHKIIMM,




COCTaBJ/IeHUs] YPaBHEHUsI KacaTebHOM.

M3yueHre TeopeM O CBSI3M CBOMCTB (QYHKIMA W  TIPOM3BO/HOM,
(hopMyMpoOBKa UX.

[TpoBesieHHe C MOMOIIbIO TPOM3BOIHON HCC/ieoBaHUS (QYHKIMU, 3aaHHON
dhopmyoii.

YcTaHoBeHUe CBSI3U CBOUCTB (DYHKLIMW U TIPOU3BOAHOM T10 X rpadrKam.
[TprMeHeHre POU3BOAHOM /151 pellieHNs 3a/jau Ha HaxoXK/eHue
HauboJIbIlIero, HaMMeHbILeTro 3HaueHWs ¥ Ha HaXxOXK/jeHre SKCTpeMyMa

ITepBooOpa3Has
¥ MHTerpas

O3HakoM/IeHHe C TIOHSITHeM MHTerpasa v epBooOpa3Hoi.

M3yueHue TpaBWIa BBIYUC/IEHHs TepBOoOpasHON M TeopeMbl HblOTOHa—
JletibHMIIA.

PelieHre 3ajilauy Ha CBsi3b TIepBO0OPA3HON U ee TIPOU3BOHOM, BBIUMC/IEHUE
nepBooOpa3HOM i AAHHOU (DYHKITHH.

PelieHye 3aJau Ha MPUMEHEHWe WHTerpasa /s BhIUMCIEHUS (HU3UUECKUX
BeJIMYMH U IUIOLIa/lei

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHust u
CHUCTEeMBI

ypaBHeHUM
HepagBeHncrBa u
CHUCTeMBbI HePaBeHCTB
C ABYMSA
nepeMeHHbIMH

Os3HakoM/ieHWe C TIPOCTeHIIMMU CBeleHUsIMU O KOpHsSX anrebpanyecKux
ypaBHeHHWH, IOHATUSIMU UCC/Ie[JOBaHUsI YDaBHEHU 1 CUCTeM YPaBHEHUM.
M3yueHre TeOpuM paABHOCW/IBHOCTHM YypaBHEHUMM U ee TpUMeHeHUs.
[ToBTOpEHWe 3arvCH pelleHus CTaHAAPTHLIX ypaBHEHW, TPHEMOB
nipeobpa3oBaHusi ypaBHeHUH /1S CBeZleHHs K CTaHAAPTHOMY ypaBHEHHUIO.
PemieHne  pallMOHaNBbHBIX,  HWPPALMOHANbHBIX,  [OKa3aTe/NbHBIX U
TPUTOHOMETPHUYECKUX YPaBHEHUM U CUCTeM.

Wcnosb30BaHre CBOWCTB M TPaUKOB (DYHKLMM JJis pellieHus] YypaBHeHU.
[ToBTOpEHME OCHOBHBIX ITPUEMOB pellieHUs] CUCTEM.

PemieHne ypaBHeHHU C TIpUMeHEHMEM BCeX TpUeMOB (pas/ioXKeHHs Ha
MHOJKUTEe/U, BBeJleHHsI HOBbIX HEM3BECTHBIX, MOJACTAaHOBKH, Ipauueckoro
MeTOoZia).

PelieHune cucTeM ypaBHeHHUH C IPUMeHeHHeM Pa3/IMuHbIX CI0COOO0B.
OsHakom/ieHWe C OOIUMHM  BOMpOCAMHM  pellleHHsI HePaBeHCTB U
WCTI0Tb30BaHue CBOMCTB Y rpadUKoB (yHKLIMM TIPY pellieHuy HepaBeHCTB.
PelieHre HepaBeHCTB M CHUCTEM HEPABEHCTB C TPUMEHEHHEeM pPa3/dYHbIX
croco6oB.

[lprMeHeHre MaTeMaTHYeCKMX METOJIOB /il pelleHHs CojiepKaTebHbIX
3a/la4 M3 pa3/UuUHBIX 00JslacTell HayKW U TIPAaKTHUKHW. VHTepripeTMpoBaHUe
pe3y/bTaToB C YUETOM peasibHbIX OrpPaHUYeHUN

3JIEMEHTBI KOMBUHATOPUKH, TEOPUM BEPOATHOCTEN U CTATUCTUKU

OcHOBHBIE IOHATHS
KOMOMHATOPHKH

W3yueHue mpaBWia KOMOWHATOPDMKM U TIPUMEHEHWe TIIpU pelleHrun
KOMOWHATOPHBIX 3a/1ay.

PemieHve KOMOMHATODHBIX 3a/au MeTOZOM Tiepebopa W 10 TIPaBHUILY
YMHOKeHUS.

OsHakom/ileHWe C  TIOHSATUSIMM ~ KOMOMHATODWKH:  pa3MelleHHsIMH,
COUeTaHUSIMHM, NlepecTaHOBKaMU U (POpMyJiaMH JJis1 UX BbIYMC/IEHUS.
OObsicHeHre ¥ TIpuMeHeHHe (OPMy/ A/ BBIUKMCIEHUS pa3MelleHHH,
MepecTaHOBOK M COYeTaHUM MPH pelLleHnH 3a/au.

OsHakomsieHre ¢ 6uHoMoM HproTOHA U TpeyronbHUKOM Ilackars.

PemmeHne mnpakTHuyecKux 3ajady C HCIOJIb30BaHUEM TMOHATUM M TpaBUII
KOMOWHATOPHKH

J/1IeMeHThI TEOpHUHA

I/I3y‘-IEHI/Ie K/1aCCH4YeCKOoIro onpenejeHns BEPOATHOCTH, CBOMCTB

BepOSATHOCTeN BEpPOSITHOCTH, TEOPEMBI O CYyMMe BEePOSITHOCTEH.
PaccmoTpeHre TprMepoB BbIUMC/IEHUs BepOsITHOCTeW. PellleHwe 3ajad Ha
BBIUHC/IEHUE BEPOSITHOCTEH COOBITHI
IIpeacraBieHue O3HakoM/ieHWe C  TIpeJCTaBJeHWeM  UYMCJIOBBIX  JAHHbIX U MX
AQHHBIX XapaKTepUCTUKaMHU.
(Tab/MIbI, PerrieHre NTpakTUUeCKUX 3a/7jau Ha 00pabOTKY UMC/IOBBIX JAHHBIX,

AUarpaMmMmal,

BbIUMC/IeHMEe WX XdPaKTepUuCTUK




rpaduku)

I'EOMETPUSA

IIpsimble u
IVIOCKOCTH
B IIPOCTPAaHCTBe

®opMyMpOBKa U TpHBeJieHWe [0Ka3aTe/lbCTB TPU3HAKOB B3aUMHOIO
pAacCIio/ioKeHUsT TIPSMBIX U TIOCKOCTel. Pacrio3HaBaHuWe Ha uepTexax Hu
MOJIe/IIX PA3/IUUYHBIX CJyyaeB B3aWMHOTO pacrOIO)KeHUs] TPSIMBIX U
TIJIOCKOCTeM, apryMeHTUpOBaHe CBOUX CY»K/[eHHUH.

®dopmyMpoBaHue Orpe/ie/ieHnid, MPU3HAKOB M CBOWCTB TapasuiefbHbIX U
neprieH/IMKYJISPHBIX TJIOCKOCTeH, IBYTPaHHbBIX U JIMHEMHBIX YTJIOB.
BhbInoiHeHWe TTIOCTPOeHUsI YTJIOB MeXKAY NPSMBIMH, TIPIMOM U TJIOCKOCTEIO,
MeX/Ty TZIOCKOCTSIMH T10 OTTUCAHHUIO M paclio3HaBaHWe WX Ha MOJEJIsiX.
[TprMeHeHVe TIPU3HAKOB U CBOWCTB PaCIOIOXeHUs TIPSIMbIX U TJIOCKOCTel
TIPU PeIlleHrH 3a/1ay.

W300pakeHWe Ha pUCYHKaXx MW  KOHCTPYUPOBaHME Ha  MOZEJsX
MeprieH/IMKY/ISIPOB M HAK/JIOHHBIX K TUIOCKOCTH, TPSIMBIX, Tapasiie/bHbIX
TJIOCKOCTeH, YIJIOB MEXIy TpsAMOW U TUIOCKOCTbIO U 00OCHOBaHHe
MOCTPOEHUSI.

PerieHue 3aZiau Ha BBIUKC/IEHWE TeOMeTpUUeCcKuX BeuuuH. OmnuchiBaHUe
paCCTOSIHUSI OT TOUKW /IO TIJIOCKOCTH, OT TIPSIMOM [0 TUIOCKOCTH, MEXIY
TIJIOCKOCTSIMMU, MeXAy  CKpeIlMBAILUMUCS  TIPSIMbIMH, MeXay
MIPOM3BOJILHBIMU (PUT'ypamMH B TIPOCTPAHCTBE.

®opmyIupoBaHWe U [JOKa3blBaHWE OCHOBHBIX TeOpeM O PaCCTOSTHUSIX
(TeopeM cyli1lecTBOBaHUsI, CBOMCTBA).

N300pakeHre Ha uepTe)kaXx W MOZE/SIX PacCTOSIHUSI U 00OCHOBaHHE CBOUX
cyxzaenuit. OrmpesiesieHde W BbIUMC/IEHHWE DACCTOSHUM B TPOCTPAHCTBE.
[TpumeHeHue ¢hopMyJ U TeOpPeM IJIAHUMETPHUU [IJIsl pellieHUs 3a/iau.
Os3HakOoM/IeHWe C TIOHSITUEM TiapaJijie/IbHOTO TIPOEKTHPOBAaHUS U ero
cBoiictBamu. DopMynuvpoBaHWe TeOpeMbl O TUIOMIAZ OPTOTOHATLHOU
MPOEKI[UM MHOTOYTOJIbHUKA.

[TpyumMeHeHre Teopyu /111 000CHOBaHUS TOCTPOEHUM U BBIUMC/IEHHH.
AprymMeHTHpOBaHHE CBOMX CYXK/IEHHM O B3alMHOM DacIi0JIOKeHUU
TPOCTPAHCTBEHHBIX (HUTYD

MHoOrorpaHHMKHU

OmnuvcaHve W XapakTepUCTHKA pas3/UuHbIX BHJOB MHOTOTDAHHUKOB,
repeyrcieHre UX 3JIeMeHTOB U CBOWCTB.

N300pakeHe  MHOTOTPAHHUKOB U BBITMIOJIHEHHWE  TIOCTPOEHWs  Ha
M300pa)XeHUSIX ¥ MOZIe/ISIX MHOTOTDaHHUKOB.

BelunicnieHrie JIMHEHHBIX 3/IEMEHTOB W YIVIOB B TPOCTPAaHCTBEHHBIX
KOH(Urypalusx, apryMeHTUPOBaHUe CBOUX CY>KJeHUM.

XapakTepucTvkKa U M300pakeHHe ceueHWsi, Pa3BepTKU MHOTOTPaHHHKOB,
BBIUMC/IEHHE T1JI0L[aZlell TOBePXHOCTEH.

[TocTpoeHue mpocTeHiMx ceueHU Kyba, Mpu3Mel, mMpaMu/ibl. [IpumeHeHne
(hakTOB U CBe/leHUI 13 TJIaHUMETPUH.

OsHakom/ieHHe € BH/laMM CHMMETpPHI B TPOCTPaHCTBe, (hopMyarpoBaHUe
oripeie/ieHUI U CBOMCTB. XapaKTepUCTHKA CUMMETPUM Tesl BpalljeHUus U
MHOTOTPaHHUKOB.

[TprMeHeHre CBOWMCTB CHMMETPUHM TIPU pellieHnH 3a7iau.

Ucronb3oBaHWe  MpUOOpeTEHHBIX  3HAHWMM [yl UCCAeJOBaHUA U
MO/le/TMPOBaHUsl HEC/IOXKHBIX 3aau.

N300pa’keHre OCHOBHBIX MHOTOTDAaHHUKOB U BBITIOJHEHHE PHCYHKOB IIO
YCJIOBUSIM 3a7ia4

Te/1a U IOBEPXHOCTH
BpalleHus

OsHakom/ieHWe C BUAAMHA Tejl BpaljeHus, (HOpMyJHUpOBaHHWE WX
onpejie/IeHUI U CBOMCTB.

dopMy/IMpoBaHWE TeOpeM O CeUYeHWM Ilapa IJIOCKOCTbIO U TUIOCKOCTH,
KacaTeJIbHOH K cepe.

XapakTepucTHKa 1 n300pa’keHue TeJs BpalljeH!s, UX Pa3BepTKH, CeUeHUsI.
PerieHuie 3a7jau Ha TOCTPOeHUEe CeUeHHH, BBIUMC/IEHHE [[JTUH, PAaCCTOSTHUM,
yraos, 1uiomiafeii. IlpoBeseHre [OKa3aTelbHBIX PpacCyKAeHWM Tpu




pelleHny 3aziau.
[TprMeHeHHe CBOWCTB CUMMETPHH TPU pEIleHUH 3aJjau Ha Tejla BpalleHus,
KOMOHWHAIIHIO TeJl.

M300pakeHre OCHOBHBIX KPYIJIbIX Te/T U BBITIOJHEHNWE PUCYHKA 10 YC/IOBUIO

3a/1auu
Vi3MepeHus B O3HakOM/IeHWe C TIOHATHUSAMM IUIOMIaA¥ W 0ObeMa, akKCMOMaMH U
reoMeTpuu CBOMCTBAMHM.

PerieHue 3a1au Ha BBIYMC/IEHUE TIIOMIA/iel TIOCKUX (GUTYP C TIpUMeHeHreM
COOTBETCTBYIOLIMX OpMYJ U (PAKTOB U3 IJIAHUMETPHUH.

M3yueHre TeopeM O BBIYMC/IEHUH OOBEMOB TPOCTPAHCTBEHHBIX TeJl,
pellieHye 3a7iayu Ha TIpUMeHeHre (GOopMYJT BLIUHMC/IEHUS] 00bEeMOB.

N3yuenve ¢dopMmyn A BbIUMC/IEHUs — TUIONIaJeld  TTOBepXHocCTel
MHOTOTPaHHUKOB U TeJT BpallleHuUsl.

O3HakoMJ/IeHHe C MeTO/[OM BbIUMC/IEHUSI TI/IOIIa U IIOBEPXHOCTU C(ephl.
PerieHue 3ajau Ha  BBIUMC/IEHHE rioniaen MOBEPXHOCTHU
MIPOCTPAHCTBEHHBIX TeJ

Koopaunatse! u

BeKTOPbI

O3HakoM/IeHWe C TIOHATHEM BeKTopa. l3yuyeHue [eKapTOBOM CHUCTEMBI
KOOp/JMHAT B MMPOCTPAHCTBe, MOCTPOEHME M0 33JjJaHHbIM KOOp/IMHATaM TOUeK
Y TUIOCKOCTeH, HaX0XK/leHre KOOPUHAT TOYekK.

Haxox/eHre ypaBHEHWI OKPY>KHOCTH, cdepbl, TJIOCKOCTU. BbruncieHue
PacCTOSTHUM MeXJy TOUKaMH.

V3yyeHre CBOWMCTB BEKTOPHBIX Be/JMYMH, MIPaBUJ Pa3/i0’KeHHsI BEKTOPOB B
TPeXMepHOM TPOCTPAHCTBe, IPaBW/I HaXOXXJEeHWs KOOpJAWHAT BeKTOopa B
MPOCTPAHCTBE, TIPaBUJ JeCTBUM C BEKTOPaMH, 3aZlaHHbIMU KOOpAWHATaMHU.
[IpumeHeHVe Teopyu MpH PelleHnH 3a/iau Ha JIeHMCTBUSI C BEKTOPaMU.
V3yyeHre CKansIpHOTO TPOW3Be/EeHHsI BEKTOPOB, BEKTOPHOIO ypaBHEHHS
MpsIMOM Y TJIOCKOCTU. [IpriMeHeHWe Teopud TMpH pelleHuM 3ajad Ha
JIeHiCTBUSI C BEKTOPAMU, KOOPJUHATHbINA MeTO[], TIPUMeHeHre BEKTOPOB [i/Is
BbIUMCJ/IEHUS BeJTMUMH YIJIOB U PACCTOSIHUM.

O3HakoM/IeHWe C [J0Ka3aTelbCTBAMU TeOpeM CTepeOMeTpPUM O B3aUMHOM
PacronoKeHUH MPsIMBIX U IJIOCKOCTEeH C MUCII0/Ib30BaHUEM BEKTOPOB

B pe3ysibTaTe 0CBOEHHS JUCLMIUIMHBI Y 00y4Yaromuxcsi GOpMHUPYHTCH KOMIETeHI[UU:

Kop

AcnekT

HaumeHoBaHue pe3y/jabTdTd Oﬁy‘—le}ll/lﬂ

OK1

[ToHnMaTh CyLJHOCTH M COLMA/JbHYIO 3HAUMMOCTb CBoeli Oypyirei mpodeccuu,
TIPOSIBJISATh K HEM YCTOWYMBBIA UHTEPEC.

OK?2

OK?2.1
OK 2.2

OpraHu30BbIBaTh COOCTBEHHYIO [1eSITeNbHOCTh, UCXOS U3 1|eJIM U CrIoco00B ee
JOCTYDKeHUs], OTIpe/ie/IeHHbIX PYKOBOZAUTE/IEM.

[TnaHupoBaHue eATeNbHOCTH

OrpeiesieHrie METOZIOB pellieHHs PO ecCHOHaNbHbIX 3a/lay

OK 3

OK 3.1
OK 3.2
OK 3.3

AnHanu3vpoBaTh pabouyr0 CHUTYyaluio, OCYIIECTB/IATh TEKYIIMA W WTOTOBBINA
KOHTPO/b, OLIEHKYy U KOPPeKIMI0 COOCTBEHHON  [1esiTeJIbHOCTH, HEeCTH
OTBETCTBEHHOCThH 3a Pe3yJIbTaThl CBOEH paboThI.

Amnanu3 paboueii cuTyaluu

Teky1uii KOHTPOJ/Ib U KOPPEKLUS JesiTeIbHOCTH

O1eHKa pe3y/bTaToOB AeSITebHOCTH

OK 4

OK 4.1
OK 4.2

Ocy1ecTBiATh  MOMCK WHGOpMaluy, HeobxoauMor st 3hdeKTUBHOrO
BBITOJIHEHUS TTPOdeCCUOHATBHBIX 3a/]au.

[Tovick uH(pOpMaLu

W3BrieueHne u rieppuuHasi 06paboTka uHboOpMaIuu

OK 5

Vcnonb3oBaTh MHGHOPMAI[MOHHO-KOMMYHHUKAIIMOHHbBIE TEXHOJIOTHH
U151 COBEpILIEHCTBOBAHUSI MPO(eCCHOHATBHOM JIeSITeIbHOCTH.

OK 6

PaGoTtate B KomaHge, 3(hGheKTHBHO O0OIaThCs C KOJUleraMH, PYKOBOJICTBOM U
K/IMEHTaMHU.




OK 6.1 | Pabora B KomMaH/ie (Tpyrire)
OK 6.2 | OddexkTrBHOE 00IT]EHHE: MOHOJIOT
OK 6.3 | DddekTrBHOE 00ITIEHUE: THATOT

1.4. PekomeH/jyeMoe K0/IM4eCTBO YaCOB Ha 0CBOEHHeE IPOrpaMMBbl JUCIIUILIMHDI:
MaKCUMaJIbHOH yueOHOM Harpy3Ku o0Oyuaromierocs - 429 yacoB, B TOM UHCJIe:
00s13aTe/TbHOM ayJUTOPHOU yueOHOM Harpy3ku oOyuatolerocs - 286 4acos;
camocCTosITe/TbHOUM paboThl obyuaroierocs - 143 vaca.




2. CTPYKTYPA Y1 COJAEP)KAHUE YYEBHOM JUCIUILIMHBI

2.1. O6beM yueOHOM AMCLMIIIHHBI M BUABI YUeOHO# padoThI

Buj; yue0HOI padoThI

O6vem uacos

MakcumasibHasi yueOHasi Harpy3kKa (Bcero) 429
O6si3aTe/lbHAs Ay JUTOPHAA yue0HasA Harpy3Ka (Bcero) 286
B TOM YHCJIE:
MPAKTUYECKUe 3aHATHUS 172
KOHTPOJIbHbIE paboThl 14
CamocrosTesibHasA pabora o0yuarmerocs (Bcero) 143
B TOM UMCJIE:
Cucrematuueckas ripopaboTka KOHCIIEKTOB 3aHSTUM, yueOHOM 27
JIUTEepaTypkl.........
[ToaroroBka K NpakTU4YeCKUM 3aHATUSAM. ...... 55
[ToAroToBKa COOOIIEHUH, TOKIA/IOB. . ................ 24
W3rortoByieHne yueOHBIX Mpe3eHTal|ii 110 TeMaM. ... 4
PertieHre JOMaITHUX TTPAKTHUYECKUX paboT 12
Perienvie npukiazHbIX 3ajad4. .. 11

HroroBas arrecranus B ¢popme 3K3aMeHa




2.2 TeMaTHUYeCKHUH IUIaH U cojiep)kaHue yyeoHoi aucuummabl «<MATEMATHUKA: AJITEBPA 1 HAUAJIA AHAJIN3A, TEOMETPUSI»

HaumeHoBaHue Copep:xaHue yueOHOro MaTepuasa, IpaKTHYecKne paboTbl, caMocToATe/IbHasA padoTa O0bem yacoB YpoBennb
pa3fiesioB M TeM o0yuarommxcs O0CBOEHUS
1 2 3 4
BBepenne 6
Beepenue Cojep)xaHue yue0HOro MaTepuasia 1
1 | MaremaTuKa B HayKe, B TeXHHUKe, THPOPMALIMOHHBIX TeXHOIOTUSX U MPaKTUUeCKOM 1
JesiteibHOCTH. Lleny v 3ajaun M3yuyeHUst MaTeMaTUKHU B cpeJjHeM NpodecCuoHaTbHOM
00pa3oBaHMH.
IlpakTHyecKue 3aHATHSA 2
1 | PerieHne anrebpanueckux 3afiau.
BxogHasi KOHTPoO/IbHAA padoTa 1
CamocrosTenibHasi pabora odyuaromuxcsa: MuHM - courHeHWe «[IpuMeHeHHe MaTeMaTHKY B 2
JPYTUX TACLUATITMHAX»
Pa3zpen 1. 18
Pa3BuTHe noHATHSA 0
qucsie
Tema 1.1. Copep>kaHue yueOHOro MaTepuasaa 5
PasButue noHaTus o 1 | Lessle u paLyoHanbHble uncia. [loudarre yrcioBoro MHOXXecTBa. MHOXeCTBa 1
yucie HaTypaJIbHbIX, Lie/bIX, PALIMOHAIBHBIX urcel. AprdMeTHUecKre orepaliii Haj, UACIaMH.
OcHoBHBIe CBOMCTBA oneparuid. PaioHanpHast Apobb. OObIKHOBEHHAst APO0b.
2 | JenictBuTenbHble uncia. [ToHaTHe cucTeMbl JeCTBUTEbHBIX uKcesl. beckoHeuHble 1
NepyoIuuecKre U Herepruoguueckue qpobu. IToHsTHe UppalioHaIbHOTO uncia. Moayib
YMC/la M ero CBOWCTBA.
3 | IlpubmxeHHbIe BbIUMC/IeHs. [lorpemHOCTY PUO/IVKEHHBIX 3HaUeHuH uncest. [ToHsTHe 1
BepHOM U 3Hauartrlei 1judpsl urcia. [ToHaTre abCco/MOTHOM ¥ OTHOCUTETHHOM
norpertHoCcTH. OKpyT/IeHHe U NOTrPelHOCTb OKPYIVIeHHs1. [TorpeliHoCTy BEIYUC/IEHUH.
4 | KomrutekcHble unca. [ToHsITHe MHOXKeCTBa KOMITJIEKCHBIX urces. Anrebpanueckasi opMa 1
KOMIIJIEKCHBIX urcesl. ['eoMeTprueckasi MHTepripeTalyst KOMIIJIEKCHBIX YHCel.
6

IIpakTHYecKue 3aHATHSA

2 | BeimonHeHue apudmeTruecKrx AeldcTBUM Haj urciaMy. CpaBHeHUe UMC/IOBBIX
BbIDa)KEHUI.

3 | HaxoxzaeHue NpUOIM)KeHHbIX 3HAUeHHH BeJIMUMH TOTPEIIHOCTeH BhIUMCIeHUH
(abCOMIOTHOM 1 OTHOCUTETBHOM).




4 | BrinmosiHeHHe AEﬁCTBHﬁ Ha/l KOMITJIEKCHBIMHA YK C/IdMU.

KonTposibHasi padora Nel mo Teme: «Pa3BuUTHE MOHATHS 0 YHCJIE» 1
CamocTosiTe/TbHasA padoTa 00yuaromuxcsi: BBIMOMHUTD 3a1auM U yIpayKHeHUs 1o Teme 1.1. 6
[ToAroTOBUTH [IOK/IAZ Ha TeMY: «IIpuO/IMKeHHbIe BRIUMC/IEHHS B TIPOheCCUr»
Pa3pen 2. 45
KopHu, creneny,
Jiorapu(msl
Tema 2.1 Kophy, Copep)kaHue yueOHOro MaTepuasia 9
CTereHH, JI0rapupMel 1 | KopHu HatypanbHOM cTerieHU U3 uncia. [ToHsTre apudmMeTruecKoro KOpHsi N-HOM CTeleHHu.
V3BneueHue KOpHs N-oi cterneHd. CBolcTBa apudmeTrHueckoro KopHs. [Tpeobpa3oBanue
HPPALMOHA/IbHBIX BbIPaXKEHUM.
2 | CremneHu C palMOHA/IbHBIMU TIOKa3aTesisiMu. Bo3BeieHHe uucsia B CTeTeHb C
paLMOHa/IbHBIM TOKa3aTeseM. CBOMCTBA CTeNeHel C paljuOHa/IbHBIM TMTOKa3aTeseM.
[Tpeobpa3oBaHre CTeNeHHbIX BLIDA)KEHHUH C paljMoHaIbHBIM TT0Ka3aTesieM
3 | Crenenu C JelCTBUTE/IbHBIMU MTOKa3aTeIMU. Bo3BeieHe urc/ia B CTeNeHb C
VippaljMoHaIbHBIM MoKa3aTtesneM. CBOWCTBa CTereHel C AeliCTBUTEeIbHBIM TTOKa3aTe/leM.
[Tpeobpa3oBaHue CTENIEHHBIX BBIPDAYKEHHUHN C IeHCTBUTETbHBIM TTOKa3aTe/IeM.
4 | Jlorapudmsl 1 ux cBoucTBa. [ToHsiTue orapudma. OcHOBHOe JiorapudmMUueckoe
TokaecTBo. CBoticTBa siorapudmoB. [lepexon oT soraprdma 1o 0[HOMY OCHOBaHUIO K
jorapugmy 1o ApyroMy OCHOBaHHIO. [lecsiTuUHbIN Jorapudm uncia. Yucsio e.
HatypanbHbliii jorapudm uucia. [IpeobpazoBaHue orapuMUUeCKUX BbIPAyKEHUH.
IIpakTHyecKue 3aHATHS 20
5 | BeluncrneHue ¥ cpaBHeHHe KOPHel. BbinosiHeHWe pacueToB C pafiiKalaMHu.
6 | PelieHve vppalMoHaIbHBIX YPAaBHEHUH.
7 | Haxox/jeHre 3HaueHusl CTereHU C paljiOHaIbHBIM U C JIeHCTBUTeTbHBIM MOKa3aTesieM.
CpaBHeHHMe CTeneHeu.
8 | Ilpeobpa3oBaHue BbIpayKeHUH, CO/IepyKallliX CTereH!.
9 | PewieHue noka3aTebHbIX YPaBHEHUM.
10 | HaxoxaeHue 3HaueHust jiorapudma no rmpor3BOIbLHOMY OCHOBaHMIO. [lepexos 0T ogHOTr0
OCHOBAaHUS K JIPyTOMY.
11 | BeluncsieHye ¥ cpaBHeHHe JIoTapru(hMOB.
12 | JlorapudmupoBaHWe U MOTeHLMPOBaHKEe BbIPAXKEHUM.
13 | PerieHue iorapuMuuecKrx ypaBHeHUH.
14 | PelieHue npuK/IaiHbIX 3a/1a4.
KonTposibHas padora Ne2 no Teme: «KopHH, cTeneHH, iorapuMb» 1




CamocrosTenibHasi pabora odyuaromuxcsa: CrucremaTtiyeckasi paboTa ¢ KOHCIIEKTOM JIeKL[UH, C 15
yueOHOM uTepaTypoil. BeIMomHUT 3afaun ¥ yripakHeHus 110 Teme 1.2. [ToAroToBUTH JOKIA],
Ha TeMy: «Uwucsio e». [ToArOTOBUTHCSI K KOHTPOJIbHOM pabore.
Pa3pen 3. 36
IIpsiMble ¥ M/IOCKOCTH
B IIPOCTPAHCTBe
Tema 3.1. CojepxaHue y4eOHOro MaTepuasia 1
AKCHOMBI 1 | AKCMOMBI CTepeOMeTpUH 1 NIPOCTeNIlIre C/1e[CTBUS U3 HUX. [ToHATHe cTepeomeTpuu.
CcTepeoMeTpum [TnockocTb. AKkcroMebl cTepeoMeTpui. CyllleCTBOBaHUe MJIOCKOCTH, TIPOXO/siiel yepes
JIaHHYIO MPSIMYIO M JaHHYI0 TOUKY, [TlepeceyeHue MpsIMOU MJIOCKOCTBIO, CyL|eCTBOBaHNe
TJIOCKOCTH, MPOXO/sLel uepe3 TPy TOUKH.
IIpakTHueckHe 3aHATHA: 3
15 | PewieHue 3a7ay ¢ UCI0/Ib30BaHWEM aKCUOM CTepeOMeTPUHU.
16 | PerieHue 3a1au Ha MpUMeEHEHKeE CIe/ICTBUN U3 aKCHOM CTepeOMeTPUU
KoHTposbHast paboTa 0
CamocrosiTesibHasA padora odyuaromuxcs: CricreMaTHueckasi paboTa ¢ KOHCITEKTOM JIEKIUH, C 2
yueOHOU TUTepaTypoid. BoIMOMHUTP 3a/1auM U yIIpaykKHeHus1 110 Teme 2.1,
Tema 3.2. CojepxaHue yue0HOro MaTepuasia 4
ITapanienbHOCTB 1 | INapannenpHOCTh ABYX NPSIMBIX B pOCTpaHCcTBe. [TapasiesbHble psiMble B IPOCTPAHCTBE.
MIPSIMBIX Y TJIOCKOCTeM ITpu3sHaK napasiebHOCTU NPSMBbIX.
2 | IlonsiThe napanienbHOCTU NPSIMOU U MI0CKOCTH. [Ipu3HaK napasnienbHOCTU NPSIMOW U
TJIOCKOCTH.
3 | [TonsThe napannenbHOCTH MI0CKOCTel. [Ipy3HaK napanienbHOCTU  TUIOCKOCTEH.
Cy1ecTBoBaHue TIOCKOCTH, NTapasule/IbHOW JaHHOM TVIOCKOCTU. CBOMCTBA NapasulelbHbIX
TIJIOCKOCTEM.
ITpakTHUyecKHe 3aHATHSA: 5
17 | PellieHue 3a/1au Ha 1apasuie/ibHOCTb NPSIMBIX B ITPOCTPAHCTBE
18 | PemeHue 3a/jau Ha Napasie/ibHOCTb NIPSIMOM U MJIOCKOCTH B TIPOCTPAHCTBE
19 | PemieHue 3a/jau Ha Mapasie/IbHOCTh TIJIOCKOCTeN B IPOCTPAHCTBE
KoHnTtposibHasi padota Ne3 no Teme: «Ilapa/iie/ibHOCTb NPSAMBIX M IVIOCKOCTEH» 1
CamocrosTenbHasA padora odyuarmuxcsa: Cucremarinueckasi paboTa ¢ KOHCTIEKTOM JIEKLUH, C 5
yueOHOM iuTepaTypoil. BhINOMHUTD 3a[jau U yIpaKHeHusl 1o Teme 2.2.
Tema 3.3. Cojiep>kaHHe yue0HOro MaTepuasia 4
IleprienuKyIapHOCTE | 1 | [ToHsITME TeprHeHJUKYISPHOCTHA TPSMbIX B POCTPAHCTBE.

MPSIMBIX U IVIOCKOCTEN

2 ITonHsTHE NneprneHguKyJIapHOCTH HpHMOP’I U TTJIOCKOCTH. HpI/IBHaK neprneHguKyJIapHOCTH




HpHMOﬁ u yiockoctu. CBoiCTBA MneprneHauKyJ/JIapHbIX HpﬂMOﬁ 1 IJIOCKOCTH.

3 | B3auMHOe pacnosiokeHue MpsAMbIX B IPocTpaHCcTBe. CKpellyBaroluecs U repecekarolyecs
TpsiMble. YT0J1 MeX/y NPSAMbIMU.

4 | [lepieHAUKY/ISIp M HAKJIOHHAsA. PaccTosiHUe OT TOUKY [0 TVI0CKOCTU. [ToHAaTUs
nepreHyKysipa, HAKJIOHHOW Y TIPOeKLIMK HaK/IOHHOU. TeopeMa 0 Tpex mepreHAUKYJ/ispax.
CBOWCTBa NepreHIUKY/ISIPOB M HAKJIOHHBIX.

5 | Yron mexay npsiMoi U MI0CKOCThI0. [ToHATHe yria Mexxly MpsIMOM M IJIOCKOCThBIO, yIiia
MeXX/ly HAKJIOHHOM U IIJIOCKOCTBHO.

6 | IToHsTHe yryia Mexay nepecekarolMMUCS IJIOCKOCTAMU. [IByrpaHHbIe YIJibl.

7 | IlepnieHAMKY/ISIPHOCTB M/IOCKOCTeW. I1pr3HaK neprieHANKY/IIPHOCTH TI0CKOCTel. CBOMCTBa
NepreHAUKYISIPHBIX MIOCKOCTEH.

8 | CumMeTpusi OTHOCHTEILHO TOUKU. CUMMeTPUsi OTHOCUTE/IbHO IVIOCKOCTH. [ToHsaTHE

rapasuie/IbHOro NMpoeKTUpoBaHusl. CBOMCTBa Mapasiie/lbHOro MPOeKTHPOBaHUS.
M306pakeHue GUTyp Ha MJIOCKOCTH.

IIpakTHyecKue 3aHATHS: 5
20 | PewieHue 3a/1au Ha B3aMMHOE PacrosioyKeHre TPSIMbIX Y MJIOCKOCTel B MPOCTPAHCTBE.
21 | PemteHue 3ajau Ha HaXOX/€HVE JBYTDAHHBIX YIJI0B
22 | PellleHue 3a/iau Ha HaXOyKJeHHE YTJIOB U PaCCTOSTHUM B IMPOCTPAHCTBE
KoHTtposibHasi padota Ne4 no Teme: «IlepneHAHKY/IAPHOCTh NPAMBIX H IVIOCKOCTEH» 1
CamocrosTenbHasA padora odyuarmuxcsa: Cucremarinueckast paboTa C KOHCTIEKTOM JIEKLUH, C 5
yueOHOM uTepaTypoil. BeIMoMHUTE 3a/jau U yripaxkHeHusi 1o TeMe 2.3. [ToATOTOBUTH
coobmieHne ¢ Mcrosb30BaHueM ViHTepHeT-pecypcoB Ha Temy: «[lapasienbHoe IPOEKTUPOBAHUE
Pa3pen 4. 24
Komo0uHaTopuka
Tema 4.1. CojepxaHue yueOHOro MaTepuasia 6
OJIeMeHTBI 1 | Hayka kombuHaTopyKa. 3ajauu KomOuHaTopuky. [ToHsTHe coenunenvst. [ToHsTHE
KOMOWHATOPUKU MHO>KeCTBa Y Orepalyy HaJl HUMU.
2 | TlepecranoBku. Couetanusi. Pasmeltjenus. [Tonsarue gakropuana uncia. Ero cBoiictsa.
Pasmellienus, nepectaHOBKY, coueTaHus. PopMyJia yuc/a repectaHoBoK. Popmyiia unciia
repecTaHOBOK C MOBTOpeHUsAMU. dopmMyna [/ HaxoXKJeHNs Yyncia COueTaHuu U
pa3MelrieHuid. @OpMYJIbI [ HAaXOXKAEeHUs YMC/la COUueTaHUM U pa3MellleHni ¢
TIOBTOPEHUSIMHU.
3 | bunom HetotoHa. CBoiicTBa 6MHOMUHAMBHBIX Ko3dduiienToB. TpeyroabHuk [Tackars.
Haxo)xieHre unc/ia pa3/iMyHbIX BApUaHTOB.
IIpakTHYecKue 3aHATHSA: 9




23 | [IpaBuia KOMOMHATOPHUKHU.

24 | Pemenre KOMOMHATOPHBIX 33/1au. Pa3MeliieHusi, COUeTaHHUs ¥ IePeCTaHOBKH.
25 | buHoMm HeroTOHA M TpeyronbHUK ITackarsi.

26 | PellieHuve npuk/agHbIX 3a1a4

KonTposibHasi pabora Ne5 mo Teme: «JieMeHTbI KOMOUHATOPUKH» 1
CamocrosaTenbHasA padora odyuarwmuxcsa: Cucremariuueckast paboTa ¢ KOHCTIEKTOM JIEKLIUH, C 8
yueOHOM uTepaTypoii. BeimosHUTE 3aauu U yripakHeHus 1o Teme 3.1. [TogroroBurs
coo0I1eHre C UCTosb30BaHueM VIHTepHeT-pecypcoB Ha TeMy: «VIcTopusi pa3BUTHS
KOMOHHATOPHKH»
Pa3pen 5 33
Koopaunatsl u
BEKTOPbI
Tema 5.1. Cojep>kaHue yue0HOro MaTepuasaa 6
KoopauHatel u 1 | Bekrop B nipoctpadcTBe. KooparHaThl BeKTopa. [ninHa BekTopa. KosimiHeapHsle U
BEKTOPHI B KOMILI/IaHapHble BeKTOPbI. JleMCTBUsI HaJ| BEKTOPaMU U UX CBOWCTBA.
MPOCTPaHCTBE 2 | Komnianapusie Bektopa. [IpaBuiio napasienenureza. Passio)keHue BeKTOpa M0 TPEM
HEKOMILJIAHAPHBIM BEKTOPaM.
3 | IIpsamoyronbHas (mekapToBa) cicTeMa KOOpAUHAT B IpocTpaHcTBe. Ocu KOOpAuHAT, Hauaao
KOOD/MHAT, KOOP/IMHATHBIE TUIOCKOCTH. V300pakeHre ToUeK B MpocTpaHCTBe. [ToHsATHE OpT-
BekTOpa. Pa3no)keHue BeKTOpa 0 OpTaM.
4 | IlpocTeiiiue 3aaur B KoopguHaTax. @opMysia pacCTOSIHUSI MEXKIY JBYMsI TOUKAMU.
dopMysia HaXOKAeHUs] KOOPAMHAT CepeiMHbI OTPe3Ka.
5 | YpaBHeHus cdepbl, IJIOCKOCTH, TIPSIMOKM B IPOCTPaHCTBE B KOOPAMHATHOU (hopMe.
6 | Yron mexay Bekropamu. CKasisspHOe IpouM3BeJieHre BeKTOPOB. BrrunciieHne yria Mexay
BeKTOpaMU. POPMyJIbl HAXOXK/IEeHUs CKasIpHOrO Mpou3BesieHus. IIpumMeHeHe BEKTOPOB U
KOOPJMHAT IIPU pelleHUU TeXHUYeCKUX 3a/adu.
7 | BblunciieHue yriioB Mexxy NpsIMbIMU U TJIOCKOCTSAMU. [TOHATHE HanpaB/ISIoOLero BeKTopa.
DopmyJibl HAXOXKAEHUS YITIOB MEKAY NPSIMBIMHU U TVIOCKOCTSIMH.
8 | OcHOBHBIe BU/IBI [ABV)KEHUS B IIPOCTPAHCTBe: LieHTpajibHasi CUMMETPHs], 0CeBasi CAMMETPUs,
3epKasnbHasi CUMMeTpHs], NapaJljie/IbHbIN [epeHoC
IIpakTHYecKue 3aHATHSA: 15

27 | BeinonHeHue orepalydid HaJj BEKTOPaMH.

28 | PerieHre NpoCTEeUIIINX 3a7jau B KOOPAMHATaX

29 | CocraBnieHue ypaBHEHUM cephl, IJIOCKOCTU U MPSIMOW ITPOCTPaHCTBE.
30 | BeluncieHve yrjioB MeXXAy NPSIMbIMU U TVIOCKOCTSIMU




KonTposbHasi pabora Ne 6 mo Teme: «KoopauHATHI M BEKTOPbI B POCTPAHCTBE» 1
CamocTosTenbHasi padora odyuaromuxcsa: Crctematrueckast paboTa ¢ KOHCTIEKTOM JIEKITUH, C 11
yueOHOM uTepaTypoil. BeIMOMHUTE 3a/jauu U yripaxkHeHusi 110 Teme 4.1. [ToATOTOBUTBCS K
KOHTPOJIbHOH paboTe.
Pa3pen 6. 54
TpuroHomerpus
Tema 6.1. Cojep)xaHue yue0HOro MaTepuasia 14
OcHOBBI 1 | PaguanHas mepa yria. BpaiiatensHoe aBrkeHust. [ToHsiThe paiiaHHOM Mephl yIiia.
TPUTOHOMETPUU [Tepexop 13 rpaZlyCHOU Mephl yria B paZiMaHHyto. ElWHUYHAsE OKPY>KHOCTb. [10BOPOT TOUKU
eJMHUYHOW OKPY>KHOCTH BOKPYT Hauasna KoopuHaT. COOTBETCTBUE [J€MCTBUTEILHOTO
YyKC/ia ¥ TOYKU eIMHAYHON OKPY>KHOCTH.
2 | IlonsATre cuHyCa, KOCUHYCA, TaHT'eHCa ¥ KOTaHreHca MPOU3BOJILHOTO yria. VIx rpaduueckoe
n300pa’keHre Ha eJMHIYHON OKDPY>KHOCTH. 3HAaKM CUHYCA, KOCHHYCa W TaHT'eHCa.
OmnpegeneHue 3HaUeHUH CHHYCa, KOCHYCA, TAHT€HCA ¥ KOTAHIeHCa pa3/IMYHbIX YIJI0B
3 | OCHOBHBIE TPUTOHOMETPHUUYECKHE TOXKECTBA U C/IeICTBUS U3 HUX. 3aBUCUMOCTb MEXY
CHUHYCOM U KOCHYCOM OJIHOT'O Y TOTO e yrIJa. 3aBUCMMOCTb MeXK/ly TaH[€HCOM U KOTaH-
reHcoM yrya. Tox/iecTBa, CBsI3bIBAKOIIME TAHTEHC M KOCUHYC YIJ/1a, CAHYC M KOTaHTeHC yIJia.
4 | ®opmyssl nipuBefeHus. CUHYC, KOCMHYC M TaHTeHC YIJIOB a U -a. BelpakeHue cuHyca U
KOCHHY(Ca IIPOU3BOJIBHOIO YIJIa Yepe3 CUHYC U KOCUHYC OCTPOro yryia. @opMyiibl
TIpUBe/IeHus1 [I/Is1 CUHYCa, KOCHHYCa, TaHr'eHCa U KOTaHreHca.
5 | ®opmyibl cinoxeHus. @opmyJibl CYMMBI M Pa3HOCTHU YIVIOB /ISl CUHYCa, KOCUHYCa U
TaHreHca.
6 | PopMysibl IBOMHOIO U MOJIOBUHHOIO yria. @opMysibl CHYyCa, KOCHHYCa, TaHTeHCa
JIBOMHOTO Y TI0JIOBUHHOTI'O yTJIa.
7 | CymMa, pa3sHOCTb U IPOM3Be/leHe CUHYCOB, KOCUHYCOB. @OpMYyJIbl CyMMBbI U Pa3HOCTH
CUHYCOB, CYMMbI ¥ pa3HOCTH KOCHHYCOB. [Ipeobpa3oBaHusi CyMMbI TPUTOHOMETPHUYECKUX
GyHKUMM B pou3Be/ileHe 1 POU3Be/leHHs B CYMMY.
8 | BripakeHue cMHyCa U KOCMHYCA Uepe3 TaHT'eHC MOJIOBUHHOTO yrjia. ®@opMyJibl BIpayKeHHs
CHHYyCa U KOCUHYCA yepe3 TaHI'eHC I10JIOBUHHOIO yrJjia
9 | Ilpocrelimme TpUroHOMeTpUUeCcKe ypaBHeHus. [Ipocreninye TpuroHoMeTpryecKue
HepaBeHCTBa. OOpaTHbIe TPUrOHOMeTpUYeckre QyHKIMU: apKCUHYC, apDKKOCHHYC,
apKTaHIeHC.
IIpakTH4YecKue 3aHATHS: 21

31

ITpeo6Gpa3oBaHue BbIpAKEHUH TIPH MIOMOIIM OCHOBHBIX TPUTOHOMETPUYECKHUX TOXK/ECTB.

32

[Tpeobpa3oBaHye TPUTOHOMETPUYECKUX BBIPKEHHUH ITPU TTIOMOILIH (hOpMYJ1 pUBe/IeHusI




33 | IIpeobpa3oBaHKe TPUTOHOMETPUUECKUX BhIPa)KEHUM TPU MOMOILY (GOPMYJI IBOMHOTO U
TI0JIOBUHHOI'O apr'yMeHTa.

34 | Tlpeobpa3oBaHre CyMM M pa3HOCTeM TPUTOHOMETPUUeCKHX BbIpayKeHUH B MPOW3Be/ieHre

35 | Ilpeobpa3oBaHue MPoM3BeIeHHUI TPUTOHOMETPHUUECKUX BhIPAKEHUHM B CYMMBbI

36 | TIpeobpa3oBaHre TPUTOHOMETPHUYECKHX BhIpa)KEHHUM Uepe3 BbIpaKeHHe CHHYCa U KOCUHYCa
yepe3 TaHIeHC I0JIOBUHHOI'O YIJIa.

37 | Tlpeobpa3oBaHe pa3TMUHbBIX TPUTOHOMETPHUECKHUX BBIDAYKEHHH.

38 | IIpocreiivie TPUrOHOMETPUUECKHE YPaBHEHHUS

39 | IpocTetiiive TPUTOHOMETPHUUYECKHEe HepaBeHCTBa

KonTtposibHas padora Ne7 no Teme: «OCHOBBI TPUTOHOMETPHH»

CamocrosTenbHasA padora odyuarmuxcsa: Cucremariuueckast paboTa C KOHCTIEKTOM JIEKLUH, C
yueOHOM uTepaTypoil. BhIMOMHUTD 3a[jauu U yrpakHeHus 1o teMe 2.3. TIoAroToBUTH
coo0IeHue ¢ UCrosb30BaHueM VIHTepHeT-peCcypcoB Ha TeMy: « TpUroHOMeTpusi B TPOQecC».
[ToAroTOBUTHCS K KOHTPOJIBHOM paboTe

Pa3zpen 7.
DyHKIMH, UX
cBOMCTBA M rpaduku

Tema 7.1. CopepxaHue yueOHOro MaTepuasia
®yskuumy, ux ceorctea | 1 | [MoHsTve QyHKIMK. APryMeHT U 3aBUCHMasi riepeMeHHasi. YacTHoe 3HaueHue QyHKIIWH.
v rpauku Ob6nacTb onpeiesieHrsi 1 MHOXKeCTBO 3HaueHHH GyHKuyu. TabnuuHbId, rpaduueckuii 1

aHAJIMTHUECKHUH CriocoObl 3afaHusi PyHKLIUH.

2 | CpoiictBa ¢yHKUMU. [ToHSITHE MOHOTOHHOCTH, UeTHOCTH, HEUETHOCTH, OTPaHUUeHHOCTH,
MepyuoMYHOCTH (GYHKLIMHU. [IpoMeXXyTKH Bo3pacTaHusi U yObIBaHUs, HAUOOJIbIlIee 1
HauMeHblllee 3HaUeHUs], TOUKU 3KcTpemyMa. ['padmueckasi MHTepripeTalys CBOWCTB

GyHKLMM.

3 | TIpeobpa3oBanus rpadukoB (yHKIMIA. [ToHsATHE MapasielbHOTO TepeHoca rpaduka
¢byHkuuy. [TapaniesnsHblil epeHoC Bo/b ock abcuyce v opguHat. I'padryeckas
vHTepnpeTauyst. [ToHsiTe cummeTpur rpadukoB GyHKIMHU. CHUMMETPUsi OTHOCUTETBHO
oceli KOOpPMHAT U CHMMeTPHsI OTHOCUTe/IbHO Havyasla KOOpJUHAT, CHMMeTpHs
OTHOCHTEJILHO NpSMOi y=X. PacTsykeHHe U cxkaThe rpadMKOB (PYHKLMM BJJ0J/Ib BCeld 0CH
KoopzuHar. I'paduueckass UHTepripeTaLysl.

4 | Tlonsitvie obpatHoi dhyHkimu. O61acTh onpeeseHust ¥ 00/1aCTh 3HaUeHUd 00paTHOM
dyskimn. I'paduk obpaTHOM QYyHKIMN.

HpaKTI/I‘—IECKI/Ie 3dHATHUA:

40 | VcenenoBanne (YHKIMH 1 IOCTPOEHHE rpaduKa BYHKIUN




41 | Ilpeobpa3oBanue rpacduka GyHKLUH
42 | Tloctpoenue rpadurika 06paTHOM DYHKIMU
43 | BeinosiHeHHe apubMeTHYeCKUX ornepalvi Hajl (PyHKIUsIMU

KoHTtpospHasi paboTta 0
CamocrosTenbHasi pabora odyuaromuxcsa: Crctematiyeckast pabota ¢ KOHCTIEKTOM JIEKIUH, C 4
yueOHOM uTepaTypoil. BeIomHUTE 3a/jauu U yripakHeHus 1o TeMe 4.1. [ToaroToBUTh JOK/Iaz C
WCTI0b30BaHHeM VIHTepHeT-pecypcoB Ha TeMy: «[IpakTHdyeckoe mpuMeHeHHe (DYHKIM».
[omariuHsisi KOHTposibHasi pabota «MccefioBanue GyHKUMN U TOCcTpoeHHe rpaduKoB»
Tema 7.2. CopepkaHue yueOHOro Marepuasia 6
CrerneHHble, 1 | TloHsaTuHe crerieHHOM (YHKLMU C LeJIbIM U paljioHa/lbHbIM TT0Ka3aTeneM. CBoiiCcTBa
roKasaresbHble, CTereHHOU (PYHKLIMU C Lie/ibiM TI0Ka3aTesieM U ee rpaduk.
norapumMuueckme u 2 | OmnpepeneHye roKa3aTe/bHOM (DYHKIMHM, CBOMCTBA MOKa3aTe/lbHOM GYyHKLIMU, Tpaduk
TPUTOHOMETPUUEeCKHe roKasarenbHON (hYHKI[MH, TOCTPOeHUe rpaduka nokasateabHOU PyHKIMH
QyHKIM 3 | Onpenenenuve norapuMUuecKon PyHKLMH, CBOMCTBA J0rapuMuyeckon QpyHKLWH,
rpaduk ysiorapudmuueckoi hyHKIMH, TOCTpOoeHUe rpaduka jorapudmuueckor dyHKIMU
4 | TloHsiTvie TpUTOHOMETPUYECKUX PyHKIMM. O6/1acTb OnpeiesieH|s] 1 MHOYKeCTBO 3HauUeHHM
TPUTOHOMETPUUECKUX (PYHKIMA. YeTHOCTb, HEUeTHOCTb, TIePUOANUHOCTD
TPUTOHOMEeTpUYeCKUX (yHKLUH. O61acTh onpesiesieHst U MHOXKeCTBO 3HaUeHHH (DyHKLUH
y = sin X; y = cosx. YeTHOCTb, HEUETHOCTb, NePUOUYHOCTb (QYHKIMIA y = Sin X; y = COSX.
[TpomMeKyTKU BO3pacTaHUsl U YObIBaHMUS.
5 | CeoticTBa 1 rpadmku GYHKIMH y = tgx U y = ctgX. O6/1acTb onpeiesIeHUst U MHOYKECTBO
3HaueHu (PyHKIMN y = tgX U y = ctgX. YeTHOCTb, HEUETHOCTb, IEPUOJUYHOCTb (DYHKLIUN Y
= tgx U y = ctgx. [IpoMe)xyTK1 Bo3pacTaHus U yObIBaHUSI.
6 | IIpeobpa3oBanue rpayKoB TpUrOHOMETPUUECKUX (PyHKLMI. ["apMOHHUecKue KosiebaHusl.
I'pacduk rapmMoHnueckoro Kosebanusi. Pa3muHblie mpeoOpa3oBaHus rpaMKoB
TPUTOHOMETPUUECKUX (DYHKLIUM.
ITpakTHYecKHe 3aHATHA: 8
44 | TloctpoeHnue rpadMKOB U UCC/IelOBaHKE CTENeHHON (QYHKIUU
45 | TlocTpoeHue rpahrKOB U UCCIeZloBaHUe TTOKa3aTe/IbHON hyHKIIUU
46 | TToctpoeHue rpadUKOB U UCC/IefloBaHKe JorapuhMuueckoi PyHKIMN
47 | UccrnenoBaHre TPUTOHOMETPUUECKUX (YHKIIMN 1 TTOCTPOeHHe rparuKoB
48 | Tloka3aTtenbHble, jorapudMuuecKie, TPUrOHOMeTPUUeCKHe YpaBHeHHsI U HepaBeHCTBa.
KourtposibHas padora Ne8 no Teme: «DyHKIMH, HX CBOKHCTBA U rpadukmn» 1
CamocrosTenbHasi pabora odyuaromuxcsa: CrucremaTiyeckasi paboTa ¢ KOHCTIEKTOM JIeKL[UH, C 8

yueOHOU TuTepaTypoid. BIMOMHUTS 3a/1auu U yripakHeHus1 110 TeMe 4.2. TToAroTOBUTD JOK/IA/ C




WCIio/ib30BaHueM VIHTepHeT-pecypcoB Ha TeMy «lIprMeHeHUe ToKa3aTebHOM U
norapudmuueckor hyHKIUHU B )KU3HU». [10ATrOTOBUTHCSI K KOHTPOJIBHOM paboTe.

Pa3zpen 8. 45
MHororpaHHUKHY 1
KpYyIJible Tejia
Tema 8.1. Cojiep>kaHue yue0HOro MaTepuasaa 3
MHororpaHHUKH 1 | PéGpa, BepIIMHbBI, TPAaHH U AMarOHA/IM MHOTOTPaHHUKA. [TOHsTHe pa3BepTKHA MHOTO-
rpaHHyKa. MHororpaHHsbie yribl. [IOHSTHe BBITTYK/I0r0 MHOTOIPaHHHKA.
2 | Ilapannenenurief 1 ero cBoicTBa. Buzbl napannenenureos. [IpsMoyroabHbIN
napasienenunes. Miamepenus mapasiesienivriesia. JInaroHanbHele ceuenusi. Kyo0.
3 | I[loHatue npusmMbl. OCHOBHBIE MIOHATUA U orpefiesieHus. [IpsMas 1 HaK/JIOHHas Mpy3Ma.
BoicoTta npusmel. [IpaBuibHbIe TTpu3Mbl. [10HSITE NPaBU/IbHOM T-yTO/IbHOU MPU3MBI.
4 | TlonsTtue nupamMuzbl. OCHOBHBIE TIOHATHS U onpefiesieHusi. Buzbl nvupamMuz,.
5 | IondTtue ¥ cBoiiCcTBa NpaBWIbHbIX paMuz. IloHusaTue anodemsl. TeTpasgp.
6 | [TonsiTHe U CBONCTBA yceueHHOW nMUpaMu/ibl. [IoHATHE U CBOKCTBA MPAaBU/ILHOW yCeUeHHOU
NMpaMU/pbl.
7 | Bugipl ¥ IoCcTpOeHUe ceueHui MHOrorpaHHUKOB. CeueHust Ky0a, TPU3MbI, TUPaMHU/IbL.
8 | [lonsitne cummetpuu. LleHTpanbHas, oceBass CUMMETPUS], CAMMETPHS. OTHOCUTEBHO
I710CKOCTH. LlenTp cummerpun. Ocb cumMeTpuu. [1nockocts cuvmerpun. CUMMeTpust B
MHororpaHHukax. CuMMeTpuu B KyOe, B rapasiiesieniurie/ie, B IpU3Me U MUpaMu/e.
[TpaBu/IbHBIE BBIMTYK/IbIe MHOTOTPAaHHUKH (TeTpas/p, Ky0O, OKTa3/p, JoJeKa3ap U UKOCasp)
Teopema Jiinepa.
IIpakTHYecKHe 3aHATHA: 10
49 | BplunciieHMe OCHOBHBIX 3/1eMEHTOB IIPU3M.
50 | BelurcieHre OCHOBHBIX 3JIEMEHTOB Iapasuie/iernnurie/|oB.
51 | BbIlunc/ieHMe OCHOBHBIX 3/IEMEHTOB MTUPaMU/IL.
52 | TlocTpoeHue ceueHHd MHOTOTPAHHUKOB
KoHTtpospHasi paboTta 0
CamocrosTenbHasA padora o0yyarwmuxcsa: BeIMOMHUTD 3a7iaun ¥ yIpa)kHeHus 110 Teme 7.1. 6
[ToaroToBUTH COOOIIIEHHE C UCTIOb30BaHeM VIHTepHeT-pecypCcoB Ha TeMbl: «IIpaBUIbHBIE
MHOTOIPaHHUKW». BBINOMHUTE MHAVMBH/ya/bHBIA WK TPYNIIOBOU MPOEKT C UCIO0J/Ib30BaHUEM
VHTepHeT-pecypcoB Ha TeMbl: «/I3roToBIeHre MOZieiel reoMeTpuUecKux Tem», «/3rotosnenue
MaKeTOB (Uryp».
Tema 8.2. Cojep>xaHue yueOHOro MaTepuasia 2

Tesia BpaieHus

1 | [ToHATHe Tesia U MOBepXHOCTH BpaleHus. [TonsaTre nunnHapa. OCHOBHBIE TTIOHATUS U




onpezenenusi. OceBble ceueHus: [uanHApa. LleHTp cummeTpuy nunvHgpa. KacarenbHas
TIJIOCKOCTh LIWIMH/pa. Pa3BepTkKa LuinMHApa.

2 | INousite KoHyca. OCHOBHEBIe MOHATHUS U onpefiesieHust. OceBble ceueHHs1 KOHyCa.
[TnockocTu cummeTpru KoHyca. KacaresnbHast I0CKOCTb KOHyca. Pa3BepTka KoHyca.
YceueHHBIN KOHYC.

3 | Ilousitue mapa. OcHOBHbIe onpefenieHusi. [loHsaTre cdepsbl. [ToHSATHe 111aDOBOTO CErMeHTa.
B3aumHoe pacriosniokeHue 1m1apa 1 rmiockocty. CeyeHue 111apa MJI0CKOCThEO. /JuameTpabHast
nockocTb. CeyeHue cepsbl 10CKOCThI0. Borbliias okpy>kHOCTh. KacaTesibHasi JI0CKOCTb
11apa U ee cBoiictBa. [ToHsATHe KacaTe/IbHOM TMPSIMOM K 111apy U ee CBOMcTBa. BricaHHast 1
omnucaHHasi chepsbl.

IlpakTHyecKue 3aHATHA:

53 | BbluMc/ieHre OCHOBHBIX 3/1EMEHTOB LIMIMHAPA.

54 | Belunc/ieHre OCHOBHBIX 3/1eMEeHTOB KOHYCa U YCeUYeHHOr0 KOHYCa.

55 | BrluucsieHre OCHOBHBIX 3/IEMEHTOB I1apa.

KoHTposbHast paboTa

CamocrosiTesibHasA padora odyuaromuxcs: CricreMaTHueckasi paboTa ¢ KOHCITEKTOM JIEKIUH, C
yueOHOM TuTepaTypoi. BIMOMHUTE 3a/1auM U YIIpa)KHEHHs 10 TeMe 7.2. BBIMOMHUTE JOK/Iaz Ha
TeMy: «Tesa BpallleHUs B XKU3HU U TPOQeccrun»,

Tema 8.3. CopepkaHue yueOHOro MaTepuasaa
Nsmepenus B 1 | IToHsTHE pPa3BePTKU 1 TUIOIIA/M TOBEPXHOCTH MHOTOTpaHHUKaA. IT1o1ia i1 60KOBOM U
reoMeTpuu TIOJTHOM TIOBEPXHOCTH Ky0a, mapaJsuiesiernriesia, Mpyu3Mel. [1ommazbs 60KOBOH 1 MOTHOMH

TOBEPXHOCTH TTPABU/IbHBIX TIPU3M.

2 | O6BbéM reomeTprueckoro Tenaa. AKCHOMbI 06bema. IToHsTHe 06BeMa U ero CBOWCTBaA.
Equnuip! n3mepenusi oobema. @opmysibl 00beMOB Ky0a 1 MPsIMOYT OJIbHOTO
napasuiesienunesia. Popmyrna fi7isi BBIUKCIeHHsI 00beMa IpPU3MBbl.

3 | ®opmybl 17151 BEIYUCIEHUS TUION[AId OOKOBOM U TTOJTHOM TIOBEPXHOCTH IIWTUH/IPA.
dopmyiia 17151 BBIYKUCIeHUs1 00beMa [UIHH/PA.

4 | ®opmyibl 7151 BEIUKC/IEHUS T710IaAY OOKOBOM U MTOJTHOM MMOBEPXHOCTH TTMPAMU/BbI,
MpaBWIbHOM NUpaMU/bl, yCeUYeHHON NMUpaMu/ibl, KOHyCa, yCceuyeHHOro KoHyca. ®opmya
[U1s1 BBIYMC/IeHHs 00beMa MUpaMU/ibl, PABUIBHONM NTMPAMUAbI, YCeUeHHOM MUpaMU/pl,
KOHY(Ca, yCeueHHOr0 KOHYCa.

5 | ®opmysbl 7151 BBIYMCIEHUsS] 00beMa I1apa U IJIoaau cdepsbl.

6 | OTHoIleHust TUIOLa/iel TIOBEPXHOCTeM U 00beMOB MOA0OHBIX TeJl.

HpaKTI/I‘—IECKI/Ie 3dHATHUA:

56 | Bbruncsienre miomazeid 1 00bEMOB MHOTOTPaHHHUKOB.




57 | Boruncienue ruioijazied i 06 EMOB Tes BpalljeHMsl.
58 | BeiuncsieHue iomazield 1 00beMOB CIIOXKHBIX TeJl.
KouTtposibHas padora Ne 9 mo Teme: « MHOrOrpaHHMKH M KPYIJIble Tela» 1
CamocrosTenbHasA padora odyuarmuxcsa: Cucremariuueckasi paboTa C KOHCTIEKTOM JIEKLUH, C 4
yueOHOM uTepaTypoid. BEIMOMHUTE 3a/1auu U yTripaXkHeHus1 110 Teme 7.3. [TogrOoTOBUTHCS K
KOHTPOJILHOM pabore.
Pa3pen 9. 45
Hauana
MaTeMaTH4eCcKOoro
aHa/u3a
Tema 9.1. CopepxaHue yueOHOro MaTepuasa 3
[Tocnenosa- 1 | INoHsiTHe YKMCI0BOI MOC/IeloBaTeTbHOCTU. CriocoObI 3a/jaHUST U CBOMCTBA UMCJ/IOBBIX
TeTbHOCTH. MOC/1e/0BaTe/IbHOCTEN.
HeripepbiBHOCTD 2 | BeckoHeuHo yObIBaroLljasi reoMeTprUUecKast porpeccusi. 'eoMeTpruyeckast porpeccusl.
GyHKIMN CyMMa TiepBbIX N WIeHOB TeOMeTpruecKoi riporpeccuu. [ToHsTHE 6eCKOHEUHO yObIBaroIIei
reomMeTpuueckoi rporpeccuu. @opmysa cymmbl OeCKOHeUHO yObIBatoIIiell reoMeTpuuecKoin
TIPOTrPeCCUM.
IlpakTHyecKue 3aHATUA: 7
59 | BelukcieHre CyMMbI TEPBBIX N YIEHOB reOMeTPUUeCKOW MPOrpecCcuu.
60 | Bbelunc/eHre npejesna nocjie oBaTe/IbHOCTU
61 | BeluncieHre cyMMbl 0eCKOHEUHO yOBIBAIOIIEH reOMeTpUUeCKOM MPOrPeCCHu.
KoHTponbHast paboTa 0
CamocrosTenbHasi pabora odyuaromuxcsa: CrucremaTiyeckasi paboTa ¢ KOHCTIEKTOM JIeKI[UH, C 5
yueOHOU uTepaTypoid. BoIMOMHUTS 3a/1auM U yIIpaykKHeHus1 110 Teme 8.1.
Tema 9.2. CojepxaHue yueOHOro MaTepuasia 7
IIpousBogHas 1 | [ToHsiTve pupallieHUs: apryMeHTa U rpupaiiieHus GyHKiuu. [ToHsTrie CKOPOCTH U3MeHeHUsI
byHKUIMY U eé ¢bynkium. [ToHsiTHe MPOU3BOAHOM QYHKLMU. ANTOPUTM OTpeje/ieHus1 MPOM3BOJHOM
TIpYMeHeHue. ¢dyHk1mu. CBsA3b MPOU3BOIHON (QYHKIIMU C HEMIPEPHIBHOCTHIO.
2 | IlpousBosHasi CyMMbI, Pa3HOCTH, MPOW3Be/leHUs], YaCTHOTO yHKLWM. [IponsBoHas
(GyHKIUM, YMHOXXeHHOM Ha TIOCTOSTHHBINA MHOKUTe/Tb. @OPMYJIbl BHIYUCIEHUS TIPOU3BOIHOM
CTeTeHHOM, MoKa3aTeIbHOM, JIorapu(MuUeckou, TPUTOHOMeTPHUUEeCKUX (hYHKIIUMN.
3 | ®opmysia BEIUKMC/IeHUs IPOU3BOJHOM CJIOXKHOU (PYHKIWH.
4 | YpaBHeHUe KacaTelbHOU K rpaduky QyHKIUH.
5 | [Ipu3Haku Bo3pactaHusi U yobiBaHus PyHKIMHU. [JocTaTOuHOe yCI0BHe BO3PAaCTaHUs U

yObIBaHUsSI PYHKIMM Ha MHTepBasie. [I[poMe)KyTKM MOHOTOHHOCTH QyHKIMH. [ToHSITHE TOUeK




sKcTpemyMa (yHKUMU. Heobxo/iMMoe yCoBre Cy11[eCTBOBaHUS SKCTPeMyMa B TOUKe
(Teopema ®Pepma). CtaljioHapHble M KpUTHUECKHe TOUKU (QyHKIMU. JlocTaTOUHble YCI0BUS
CYLL[eCTBOBAHUS SKCTpeMyMa (PyHKLIMH.

[NonsiTvie HanbOJIBILIETO ¥ HAUMEHBILET0 3HaUeH!s (QYHKLIMHK Ha OTpe3Ke. ATOpPUTM
HaxXo)KJeHusi HauboJIbIlIero ¥ HauMeHblIero 3HaueHus QyHKIMK Ha OTpe3Ke.

6 | IIpousBozHas B pu3mKe U TexHUKe. MTHOBEHHOe yCKOpeHHe TOUKH B IaHHbIM MOMEHT

BpeMeHU.
IIpakTHYecKue 3aHATHS: 12
62 | BeluncieHre TPOU3BOAHBIX OCHOBHBIX 3/IeMEeHTAapHBIX (DYHKIUi
63 | [IpyMeHeHHe MTPOM3BOIHOM MCC/IeJOBAHUIO U TIOCTPOEHHUIO rpaMKOB YHKIMIA.
64 | PelieHue NPUKJIaIHBIX 3a/1a4
KonTposbHas pabora Ne 10 mo Teme: «IIpou3BoHasi U eé mpuMeHeHHe» 1
CamocrosTenbHasi padora odyuaromuxcsa: Crctematrueckast pabota ¢ KOHCTIEKTOM JIEKITUH, C 10
yueOHOM TuTepaTypoil. BEIMOMHUTE 3a/1auu U yIIpaXKHeHus1 TIo TeMe 8.2. PelluTh TeXHUYecKue
3a/1auy Ha TIPUJIO’KeHHe TIPOM3BOHOM. [ToaroToBUTE Co0bIIeHHe C UCTIOMb30BaHNeM VIHTepHeT-
pecypcoB Ha Temy: «IIprMeHeHHe NPOU3BOAHOM B XKU3HU».
Pazgen 10. 27
WnTerpan u ero
NpHMeHeHue
Tema 10.1. CojepxaHue yueOHOro MaTepuasia 6
Wurerpan u ero 1 | ousitre mepBooOpa3Hoii. OCHOBHOE CBOMCTBO TiepBo0Opa3Hoi. Tpy mpaBusia HaXOXKAEHHS
TIpUMeHeHHe 1epBo00Opa3HoiA.
2 | Onpepnenennslii uHTerpan. ®opmysna HetoToHa-JleiibHMIIA. 3aauu, MPUBOSILHE K
TIOHSITHIO OTpefie/ieHHOro uHTerpana. KpreonuHerHas tpanenus. Ilnomaas KpuBoau-
HeliHOU Tpaneuyu. [ToHATHe MHTerpasbHON CyMMel. [I0HSTHE 1 BbIUKCIEHNEe
onpeJie/IeHHOr0 UHTerpasa.
3 | CnocoObl BbIUMC/IeHUS TI/I0IIaiel MI0CKUX (Uryp C TIOMOLLb0 UHTerpaioB. Pusnueckoe
TIPUJIOKEHHe OMpele/IeHHOrO MHTerpasna. BerurcieHre nmyTH, NpOMAEHHOTO0 TOUKOM.
BeruncsieHrie paboThI.
IIpakTHYecKue 3aHATHSA: 11
65 | BeiunciieHre iepBo0Opa3HbIX OCHOBHBIX 3/IeMeHTapHBIX (DYHKLUH
66 | 'eomeTprueckue NpuIOKeHNs HeONpeeIEHHOT0 UHTerpasa
67 | PellieHve NPUKJIaIHBIX 3a/1a4
KoHnTtposibHasi padota Ne 11 o Teme «/IHTerpasa u ero npuMeHeHHe» 1
CamocrosiTesibHasi padora odyuaromuxcsa: CrctemaTryeckast paboTa ¢ KOHCIIEKTOM JIEKIUH, C 9




yueOHOI iuTepaTypoil. BeIMosHUTS 3a/jau U yripakHeHusi 1o TeMe 9.1. [ToAroToBUTH [JOK/as,
Wu nipeseHTaluio «[IpumMeHeHre UHTeTpaia»

Paszpen 11. 24
JJIeMeHTBI TeOpHHU
BepPOATHOCTEN U
MaTeMaTH4eCKOH
CTaTUCTHKHU
Tema 11.1 Cojiep>kaHue y4e0HOro MmaTepuasia 3
OneMeHTHI TeOpUU 1 | Cnyuaiinbie cobbiTHs. BeposiTHOCTH COObITUS. TTOHSTUS COOBITHS, C/TyUaltHOTO COOBITHS,
BEepPOSITHOCTEU JOCTOBEPHOTO ¥ HEBO3MOKHOTO COObITHSI. HecOBMeCTHbIE 1 TIPOTHUBOTIONIOXKHBIE COOBITHSI.
Ksaccuueckoe orpeiesieHle BEpPOSITHOCTH.
2 | TeopeMbl ClIO>KeHHSI BEPOSITHOCTel HECOBMECTHBIX Y COBMECTHBIX COObITHH. Teopembl
YMHO>KEeHUSI BePOSITHOCTeH He3aBUCHMBIX U 3aBUCHUMBIX COOBITHH.
3 | JuckpeTHas ciydyaliHasi BeJIMUMHA, 3aKOH ee pacrpezesieHusi. Yuc/ioBble XapaKTepUCTUKU
JIMCKPETHOM C/TyyaliHOM BesTMUMHbL. [TOHSITHE 0 3aKOHe OOJIBIINX YHCes.
IIpakTHUueckHe 3aHATHSA: 4
68 | BoluncieHre BepOSITHOCTEM.
69 | PelieHvie NpuK/IagHbIX 3a/ay.
KoHTtpospHasi paboTta 0
CamocrosTenbHasi pabora odyuaromuxcsa: Crctematiyeckast paboTa ¢ KOHCTIEKTOM JIEKIUH, C 4
yueOHOU uTepaTypoi. BeIMoHUTb 3aauu U yripakHeHus 1o Teme 10.1. TToATOTOBUTH
coo0I1jeHne ¢ Ucrosb30BaHueM VIHTepHeT-pecypcoB Ha TeMy: «Teopusi BepOSITHOCTH B JKU3HHU U
ripodeccumn».
Tema 11.2. CopepxaHue yueOHOro MaTepuasa 4
OneMeHTbI 1 | IlpexacraBieHue aHHBIX B BUe rpaduKoB, Auarpamm, Tabuil. IToHsiTHe BbIOOPKHY,
MaTemMaTU4eCcKOn BapHaHThI, YaCTOThI U OTHOCUTE/ILHOM YaCTOThl. DOMOUpUUecKasi PyHKLUS pacrpe/e/ieHusl.
CTaTUCTHUKU [peacraBneHye AaHHBIX B BU/Je rpadMKoB, Juarpamm, Tabsui. [TosMrod v rucrtorpamma
YacToT.
2 | BoibopouHblie pspl pacrnipeziesieHus. YucioBbie Xapakrepuctuku. CpeHee
apudMeTHUeCKOoe 3HaueHHe MprU3HaKa BHIDOPOYHOM COBOKYITHOCTH, BBIOOPOUHasT
Jicriepcusi, cpejHee KBaJjpaTuyeckoe OTKJIOHEHWe, MOJa.
IIpakTHUyeckHe 3aHATHSA: 4
70 | Perenue mpuk/ia/HbIX 33/[a4 MaTEMATHUYECKOM CTATHCTHKHA.
KoHnTtposibHasi padora Nel2 no Teme «J/1eMeHThI TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOH 1

CTATUCTUKH»




CamocrosiTesibHasA padoTa 00yuyaromuxcs: BLITIOTHUTD 3a/laui U yripaykHeHus 1o Teme 10.2.
[ToaroToBKa K KOHTPOJIBHOM paboTe

Paszpen 12. 36
YpaBHenus u
HepaBeHCTBA
Tema 12.1. Cojiep>kaHue yue0HOro MaTepuasaa 10
YpaBHenus U 1 | PaBHOCW/IBHOCTH ypaBHeHui. O61ire MeToAbI pelieHnst ypaBHeHHH. Crioco0bl pereHust
HepaBeHCTBa CHCTEeMBI IBYX YPaBHEHUH C JBYMsI HEU3BECTHBIMU: CIIOCO0 MO/ICTAHOBKH, a/iredpanyecKkoro
cnoXKeHus1, rpapuueckrii. [IoHsITHE OZHOPOAHOM CUCTEMbI 1 HECOBMECTHOM CUCTEMbI BYX
JIMHEMHBIX YPaBHEHUU C IBYMsl IepeMeHHbIMU
2 | MeTopp! pelilieHus1 HepaBeHCTB. V300paskeHre Ha KOOPAMHATHOW TVIOCKOCTA MHOXKeCTBa
pellleHU i HepaBeHCTB C [IBYMsl IepeMeHHBIMU U UX CHUCTEM.
3 | PaiuoHasibHBIE YpaBHEHUS U HepaBeHCTBa. O6/1acThb OmpefiesieHys1 YypaBHEHHU U HEPABEHCTB.
Mertopp! pelieHUs paljMOHaIbHBIX YpaBHEHUM (pa3/i0oykKeHre Ha MHOKUTEH, BBeJleHUe
HOBBIX HEM3BECTHbIX, MOCTAaHOBKA, I'paduecKuii MeTo/l), HepaBeHCTB U UX CHUCTEM.
4 | [IpumeHeHHe MaTeMaTUUECKHUX METO/OB [/ PellieHus1 CoZleprKaTesbHbIX 3a/ay.
IIpakTHYecKue 3aHATHS: 13
71 | KopHu ypaBHeHM. PaBHOCW/ILHOCTh ypaBHeHM. [Tpeobpa3oBaHre ypaBHEHHH.
72 | OcHOBHBbIe IPHEMBI pellleHHs] YPaBHEHHUH.
73 | PemeHuie cucTemM ypaBHEHUI.
74 | Vicnosib30BaHue CBOWCTB Y IrpaMKOB (DYHKLMM /1J1s1 pelleHUs] YpPaBHEHU Y HePaBEeHCTB.
75 | PelnieHure 3a/1a4 C TTPaKTUUECKUM CO/IePyKaHUEM
KoHnTtposbHas padora Nel3 o TeMe «YpaBHeHHs M HEPABEHCTBa» 1
CamocrosTenbHasA padora odyuarmuxcsa: Cucremariuueckast paboTa C KOHCTIEKTOM JIEKLUH, C 12
yueOHOM MUTepaTypoil. BLITIOHUTD 3a/1auu U yIipayKHeHHs 110 Teme 11.1. PemnTh 3azaum ¢
MIPaKTUYeCKUM COZiep>KaHueM
Bcero: 429

Hmozoeass ammecmayus 8 popme 3K3ameHa

* J1s XapaKTepUCTHUKH YPOBHSI OCB0EHUSl yuebHO020 Mamepuaad ACToNb3yIOTCs Clelytole 0003HaueHusI:

1- o3HaKOMUTE/bHBIN (Y3HaBaHHE PaHee W3yUeHHBbIX 00BeKTOB, CBOWCTB);

2 - Perpo/lyKTHBHBIN (BBIIIOJHEHHE [esTe/TbHOCTH 10 00pasily, MHCTPYKLMY WIH 110/ PYKOBOJCTBOM);

3- MPOAYKTHUBHBIH (TUIAaHUPOBaHKUE W CAMOCTOSITE/IbHOE BBITIOIHEHUE /IeSITe/TbHOCTH, pellieHre Tpo0IeMHbIX 3a/1a4).




3. YCJIOBUSA PEAJIM3ALIANA ITPOI'PAMMBI JUCIIUTL/IMHBI
3.1. Tpe6oBaHNsA K MUHMMA/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0
Peasnu3aijusi mporpaMmbl AUCLUIUTMHBI TpeOyeT Hanmnuus yueOHOro KabruHeTa MaTeMaTUKH.

O6opyoBaHe yueOHOro KabuHeTa:

- 1I0Ca/I0OUHbIe MeCTa 10 KOTMYEeCTBY 00yUaroInuxcs;

- pabouee MeCTO Mpero/jaBaTeJis;

- KOMITIEKT yueOHO-Har/IsI[HBIX TT0COOMH, M/1aKaTOB 110 MaTeMAaTHKe;
- 00BEMHBIE MOJIE/T TEOMETPHUUECKUX TeJT;

- KOMIT/IEKT UePTEXHBIX UHCTPYMEHTOB;

TexHUYecKre cpefcTBa O0yUeHMUSI:
- [IK ¢ iM11eH3M0HHBIM TIPOTrPaMMHBIM 00ecrieyeHremM
- unrepakTuBHas focka SMART Board

3.2. UndopmanmonHoe obecieueHue 00yueHust

ITepeueHb peKOMEHAyeMbIX Y4YeOHbIX H3/jaHui, VIHTepHeT-pecypcoB, /OMOTHUTE/THHOU
JINTEPaTyphbI

OCHOBHbIE HCTOYHUKH:

1. BammakoB M.M. Martemaruka: anrebpa ¥ Hadyajla MaTeMaTUUeCKOro aHasiu3a, TeoMeTpus. - M.:
W3naTenbCckuii LieHTp «AKazemusi», 2017.
2. MatemaTtuka: Anrebpa ¥ Hauaja MaTeMaTW4YeCKOrO aHajau3a, reomerpus. 10-11 Kiacchl: yueOHUK 7Jist
o01eo6pa3oBar. opranu3aiiyii: 6a30Bbii 1 yray6s. ypoeau /mof, pea. [11.A.Anumosa, FO.M. KansrvHa u
ap.- M.: TIpoceeienue, 2017.
Jlonmo/THMTe/IbHbIEe UCTOUHUKU:

1. Bammakor M.M. Matemaruka: COOpHUK 3a7au TpPO(PUILHON HampaBAeHHOCTH. - M.:
W3naTenbckuii LieHTp «Akagemusi», 2017.

2. bammakoB M.U. Matematuka 10 knacc: Coopuuk 3agau (®I'OC) - M.: M3paTenbCKUli 1[eHTP
«Axkazemusi», 2017.

HNHuTepHeT-pecypcol:
1. www. fcior. edu. ru (MHdopMalioHHbIe, TPEHUPOBOYHbIE U KOHTPOJ/IbHbIE MaTepHalbl).
2. www. school-collection. edu. ru (Eaunas Komiekiyu y¢poBbIX 00pa30BaTe/bHBIX PECYPCOB).



4. KOHTPOJIb 1 OLIEHKA PE3YJ/IbTATOB OCBOEHVS JUCIHAITVIMHBI

KoHTpo/1b U oOIleHKa pe3y/bTaTOB OCBOEHHUs AUCLMIUIMHBI OCYIIeCTB/ISIETCS TperojaBaTesemM B
Tporiecce MpOBeZieHus TPAKTUUECKUX 3aHSITHM, CAaMOCTOSTEIbHBIX U KOHTPOJIBHBIX paboT, MMChMEeHHOU
9K3aMeHal[MOHHOW paboThl, a TaKXe BBITIOJIHEHUS OOYUarOIMMHUCS WHAWBUAYATbHBIX 3a/laHUM,
TIPOEKTOB, UCCJIe/JOBAHHUH.

Pe3ynbTaThl 00yueHus

®OopMbI ¥ METO/IbI KOHTPOJISI U OL|EHKH
pe3yJIbTaTOB 00yUYeHus

JINUHOCTHBIE pe3y/1bTaThl:

dbopMHupoBaHMe TIpeACTaB/ieHW 00 OCHOBHBIX 3JTarax
WCTOPUM U O HanboJiee BAXKHBIX COBPEMEHHBIX TEHZEHLUSIX
Pa3BUTUS MaTeMaTUUeCKOH HayKu, O TpodeCcCHOHATbHOU
JeITeIbHOCTUA YUEHBIX-MaTeMaTUKOB;

Cr1I0COOHOCTh K 3CTeTUYECKOMY BOCTIPUSITUIO
MaTeMaTH4eCKHX 00BEeKTOB, 3aziay, pelLleHnH,
paccy>kzieHul;

dopmrpoBaHre TOTpeOHOCTH B caMopeanu3alyu B
TBOPYECKOU JlesiITe/IbHOCTH, BbIpaKaroLasaCs B

KPEeaTMBHOCTH MBbIIUIEHHs], WHUIMAaTHUBe, HAXOUHUBOCTH,
AaKTUBHOCTH TIPU PellieHnH MaTeMaTHUeCKUX 3a/iau;
MoTpeOHOCTh B caM00Opa30BaHUM, TOTOBHOCTh TTPUHUMATh
CaMOCTOSITE/TbHBIE PEIIeHus.

IIpepmeTHbIe pe3y/IbTaThl:

oObsicCHEHMe WJed W MeToZla MaTeMaTUKH  Kak
YHUBEpPCAZbHOTO SI3bIKA HayKl U TEXHUKH, Cpe/CTBa
MO/IeTUPOBAHUsSl  sIBJIEHWN U TIPOLIeCCOB; TIpUBeJeHUe
COOTBETCTBYIOLLIMX [IPUMEPOB;

ofucaHve Kpyra MaTeMaTUUeCKWX 3ajiay, [Jisl pelleHus
KOTODBIX TPeOyeTCsi BBIXO/] B MHOYKECTBO AeHCTBUTETbHBIX
yucel U BBeJeHME  HOBBIX TMOHSTUM  (CTeleHb,
apudMeTHUeCKUd KOpeHb, Jorapudm; CHHYC, KOCHUHYC,
TaHTeHC, KOTaHI'eHC; apKCHMHYC, apKKOCUHYC, apKTaHTeHC,
apKKOTaHI'eHC) u COOTBETCTBYHOIIUX (hyHKLM;
rpour3Be/ieHre BbIYKUCAeHUs TI0 Qopmysam, pelleHue
MPOCTeNIIMX YpaBHEHUH U HepaBeHCTB, OMKMCaHUe CBONCTB
Y TIocTpoeHre rpadMKOB COOTBETCTBYIOIIMX (DYHKILIUIA;
n3o00pakeHre U OMucaHWe OCHOBHBIX CTePeOMeTpPUUeCKUX
Tes; pellleHWe MaTeMaTHyecKuMX 3aZlau Ha HaxoKIeHUe
reoMeTpUUYeCKHX BeJIUMUYMH;

ripuBe/ieHre TIPUMepOB TPOCTPAHCTBEHHBIX u
KOJINYeCTBEHHBIX XapaKTePUCTUK peasbHbIX 00bEeKTOB, IS
OMUCAaHUS  KOTOPbIX  WCMOMB3YHOT  MaTeMaTUuecKyro
TEePMUHOJIOTHIO;

00bsICHEHHE Ha ripyuMepax HCTOpPUYeCKOn
00yC/IOBIEHHOCTH U TPAKTUUeCKOW TIO/b3bl METO/IOB
MaTeMaTUUeCKOro aHaiv3a, TeOpUM BepOSITHOCTeM U
CTaTUCTHUKY;

OMUCaHUe peasibHbIX CUTyaluii Ha $3bIKe MaTeMaTWKW,;
WCCre/JoBaHue MOCTPOEHHbIE X Mozeneu C
WCII0/Ib30BaHMEM arlriapata anreOpbl, reoMeTpud, Hauas
aHasv3a, TeOPUU BEPOSITHOCTEN U CTaTUCTUKY;

pellieHHWe TeKCTOBBIX 3a/iau, T[epPeBO/is TPeJIoKeHHUs
DYCCKOTO si3blKa Ha $3bIK MaTeMaTUUeCKHWX CHMBOJIOB,
ripe/iCTaB/ieHNe COJ/iepKalljiecsi B HUX KOJINUeCTBEHHBIX
JaHHbIX B Buze (opmys, Tabnuil, rpaduKoB, AUarpamm,
unu  obpaTHO, W3B/leKas W3 HUX HWHGOPMALUIO;
COCTaB/IeHWe  UWCJIOBBIX  BbID@KEHWM,  ypaBHEHUH,

Tekymyyu KOHTPOJIb:

CaMOCTOsITe/IbHble
BHeay/IUTOPHbIE 3a/laHusl:

NoUCcK UH(popMaLuu B VIHTepHeT,
co3jlaHve Tpe3eHTaLui, CooOIjeHus,
BBIIOJIHEHNE CaMOCTOSITe/IbHON
BHEayIUTOPHOM paboThI;

yuyactue B! Hay4yHO -
TIpaKTU4eCKOM KOH(epeHLUHY,
MaTeMaTHYeCKOu o/MMIuage,
TIpeJMeTHOU Hegiese.

BxoaHOU KOHTPOJIb:
KOHTpOJIbHast paboTa
Tekymyy KOHTPOJIb:
TIpaKTUYeCKUe 3aHSITUS;
caMmocTosiTe/TbHast paborTa.

IIpomexxyTOUYHbIN
KOHTPOJIb:
MpaKTUYeCcKue 3aHITUS;
KOHTPOJ/IbHBIE Pa0OTHI.

HTOroBbIii KOHTPOJIb:
[TncemenHas
9K3aMeHal[MOHHast paboTa.




HEPAaBEHCTB U HaXOXK/|eHWe 3HaueHHs UCKOMBIX BeJNUUH,
WCXO/Isl U3 YC/IOBUS 3a7laul;

TIpOBeJieHNe /l0Ka3aTelbHbIX PaCCY’KAeHUM TMpU pelleHuu
3ajay, OLleHUBaHUe JoruyecKom TIPaBUILHOCTU
paccyk/leHul, pacrio3HaBaHUe JIOTUUeCKH HEeKOPPEKTHBIX
paccyKJeHuM.

MeTtanpeameTHbIe pe3y/1bTaThI:

¢dopMrpoBaHre TMOHATUMHOIO arimapara MaTeMaTHMKU |
yMeHUst BU/IETh TIPU/IOKEHHUS TMOJTyYeHHBIX
MaTeMaTH4ecKuX 3HaHUW [/Ig ONMCaHWs U pelleHus
npo6sieM B APYTUX JUCLIMTUIMHAX, B OKPYJKAIOIIel >KU3HM;
¢dopmrpoBaHue VHTe//IeKTyaIbHOU KYJIbTYPBI,
BBIDOKAIOL[EMC B Pa3BUTUM  a0CTPAaKTHOTO U
KPUTMUECKOTO MBbIIIZIEHUs, B YMEeHMM Ppacrio3HaBaTh
JIOTUYECKH HEKOpPPeKTHble BBbICKa3blBaHWS, OTIMYATh
runoresy OT (akTa, TMPUMEHATb HWHAYKTHBHbIE U
JleyKTUBHbIE CTI0COOBI pacCy>K[eHHi, CIOCOOHOCTH SICHO,
TOYHO U IpPaMOTHO (OPMYJIMPOBaTh U apryMeHTHPOBAHO
y3faraTb CBOU MBICIM B YCTHOM M THCbMEHHOW peuH,
KOPPEKTHOCTH B 0011jeHnH;

¢dbopmupoBaHue MH(POPMaLIMOHHOU KY/bTYDBI,
BbIpa’Karoll[eiicsl B YMEHUH OCYIIeCTB/ISATh TOMCK, 0TOOP,
aHasus, CHCTeMaTU3aL1Io u K/1accr(UKaLo
uH(popMallMy, HCIMO0/Ib30BaTh  pas3/MyHble  WCTOYHUKHU
vH(pOpMaruu 715 perieHus yueOHbIX 1pobiem;
¢dopMrpoBaHre YMeHHs] IPUHUMATh pellleHue B YC/IOBUSIX
HEeIT0/THOM 1 M30bITOYHOM HH(pOPMAaIHY;

¢dopmrpoBaHue npe/iCTaB/eHui 0 NIpUHLIMIIAX
MaTeMaTU4ecKoro MOJIeIMPOBaHMSI U MpUOOpeTeHUH
Haua/lbHbIX HaBBIKOB MCC/Ie[J0BaTeIbCKOM [1esITe/IbHOCTH;
copMUpoBaHMe YMEeHUsI BUJeTb pa3ldyHble CTpaTeruu
pelleHust  3ajjay, IJIaHUPOBaTb U OCYLECTBIATh
JlesTe/IbHOCTb, HallpaB/IeHHYIO Ha UX pellleHue, IPOBepsiTh
U OLIeHMBaTh DPe3yJ/bTaThl [|eSITeIbHOCTH, COOTHOCS UX C
MOCTaB/IeHHBbIMU LIe/ISIMU U JIMUHBIM >KU3HEHHBIM OITBITOM,
a Takke MyO/JMYHO TpeJCTaB/sATL eé pe3ysbTaThbl, B TOM
yucae C WCIOIb30BaHUMEM CpeJCTB MH(OPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX TeXHOJIOTUH.




