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1. IHosicHUTeILHAA 3aIUCKA
1.1. O6sn1acTb npuMeHeHust pado4eil MPOrpaMMbl



PaGouass mporpamma o0611e00pa3oBaTenbHON YUeOHOW TUCIIUIUIMHEI MaTeMaTHKa  SIBJISETCS

4acThIO MPOTpaMMbl OJITOTOBKHU crienanucToB cpeanero 38eHa (nanee [IIICC3) B cooTBeTcTBHM
¢ ®I'OC no cnermanbHOCTSIM CIIO TymMaHuTapHOTro npouis, peaan3yeMblX B aKaJeMUU.

1.2. HopmaTuBHas 0a3a 1y pa3padoTKku padode NporpaMmbli:
PaGouas nporpamma pa3pabGoTaHa Ha OCHOBe

denepalbHOTO TOCYJApCTBEHHOTO 0O0pa30BaTENbHOIO CTAaHAApTa CPEAHEro  OOIMIEeTo
00pa3oBaHusl, YTBEPXKICHHOTO MpHKa3oM MHHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepaunu ot 17 mast 2012 r. Ne 413;

denepalbHbIX roCy/1apCTBEHHbBIX o0pa30BaTeIbHBIX CTaH/IapTOB CpEIHEro
po¢eCCHOHATIBLHOT0 00pa30BaHMS MO CHIEIIMATBLHOCTSIM:

54.02.01 «/luzaitn (o oTpacisiM)y», YTBEPKIESHHOTO MpukazoM MuHHCTEpCcTBa 00pa30BaHUS
n Hayku Poccuiickoit @enepamuu Ne 1391 ot 27.10 2014 1., 3apeructp. MunucrepcTBomMm
roctuiuu (per. Ne 34861 ot 24.11.2014r.)

Pexomenganuii 1o oOpraHu3alMy MOJYYEHHs CpeAHEro oOImiero oOpa3oBaHHs B Ipeaenax
OCBOEHHUSI 00pa30BaTeNbHBIX MPOrpaMM CpPEIHEro MpodeccuoHaIbHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO 001ero o0Opa3oBaHusi C ydeToM TpeOoBaHui @enepalbHbIX TOCYJIAapPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U TMOJy4aeMoH Mpodeccurd WU CHEHUAIbHOCTH CpPETHETo
podecCHOHAILHOTO 00pa3oBaHusi (muchMo JlemapTaMeHTa TroCyJapCTBEHHOW TMOJUTUKH B
chepe MOATOTOBKM pabOYMX KaJApPOB W JTOTOJHUTEIHLHOTO MPO(PECCHOHATBHOTO 00pa3oBaHUs
ot 17.03.2015 Ne 06-259);

[IpumepHOil TporpamMmbl 1O JUCHMIUIMHE, pekoMmeHaoBaHHOU DPI'AY DHPO B kauectBe
MPUMEPHOU MpOrpaMMbl Ui pean3allid OCHOBHOHM NpodecCHOHaIbHOW 00pa3oBaTEbHOMN
nporpammel CITO Ha 6a3e 0CHOBHOTO 00111ero 00pa3oBaHUs C MOJIYYEHHUEM CPETHET0 00IIero
obpazoBanus mpoTokos Ne 3 ot 21 utonst 2015 r., per Ne 377 penensun ot 23 utons 2015 r.
OI'AY «OUPO»,

[Iporpamm noarorosku cneruanuctoB cpeanero 3seHa CIIb I'BITOY AVYI'CT ull

1.3. Heaun y4eOHON TUCUUIINHBI:

COI[Cp)KaHI/IC IMporpamMmaI «MaremaTuka» HaIlpaBJICHO HAa JOCTHXXCHUEC CICAYIOIINX

meJiei:

* obecrieueHue CQHOPMUPOBAHHOCTH IMPEJICTABICHUM O COLMANbHBIX, KYJIbTYPHBIX H
HCTOPUYECKHX (DaKTOpaxX CTAHOBJICHHSI MATEMATUKU;

* obecrnieueHue cHOPMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOIO U MATEMaTHYECKOIrO
MBIIUICHNUS;

* obecneueHne cOPMHUPOBAHHOCTH YMEHHI MPUMEHSATH MOJYUYCHHbIE 3HAHUS MIPH PEIICHUH

pa3IMYHBIX 3a/1a4;

* oOecneueHne cHOPMUPOBAHHOCTH MPEACTABICHMA O MaTeMaTHKe Kak  YacTH

00111€4esI0BEYECKON KyJIbTYphl, YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJIAIOLIEM OIMCHIBAThH
U U3y4aTh PEAJIbHBIC IIPOLIECCHI U SIBJICHUS.

*  c(hOpMHUPOBAHHOCTb MPEACTABIECHUI O MaTeMaTHKe KaK 4aCTH MHUPOBOW KyJIbTYpbI U O
MEeCTe MaTeMaTHUKH B COBPEMEHHOM UMBWJIM3AlMH, O Ccroco0ax ONHCaHus Ha
MaTE€MaTUYECKOM SI3BIKE SIBIICHUN PEAJIbBHOIO MUPA;

*  c(hOpPMHUPOBAHHOCTb MPEJCTABICHUH O MAaTEeMAaTHYECKUX MOHATHAX KAaK O Ba)KHEHIIMX
MaTE€MaTUYECKUX MOJEIIAX, MO3BOJISAIOIINX OIMCHIBATH U M3y4daTb Pa3HbIE IIPOLECCHI U
ABJICHUS; TIOHUMAaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHMS MAaTEMATHYECKUX
TEOPHH;

* BJIAJCHUE METOJAMM JO0KA3aTeIbCTB U AJTOPUTMOB PELICHUS; YMEHHE UX IPUMEHATH,
IIPOBOJINTH TOKA3aTEJIbHBIE PACCYKIECHUS B XOJI€ PEIICHMS 3a/1a4;

* BJAJACHUE CTAaHIAAPTHBIMU I[PUEMAMHM PEIICHHUS PalUOHAIBHBIX U HUPPALUOHAIBHBIX,
IIOKA3aTENbHbBIX, CTEIEHHBIX, TPUTOHOMETPUYECKMX YPAaBHEHUH M HEPABEHCTB, HX



CUCTEM; HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YUCIE JJIs IIOMCKA
IIyTH PEIIECHUS U WUIKOCTPALMU PELICHNS YPABHECHUM U HEPABEHCTB;

*  c(OpMHPOBAHHOCTH MPEACTABICHUN OO0 OCHOBHBIX MOHATHSX, HAESIX W METoJax
MaTEMaTHYECKOTO aHalIN3a;

* BJAJACHUE OCHOBHBIMHM IOHATUSMH O IUIOCKHUX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHHs pAacHO3HaBaTh Ha
yepTekax, MOJENAX U B pEalbHOM MHpE TIeOMeTpuYecKue (QUrypsl; HpUMEHEHHE
U3yUYEHHBIX CBOMCTB reoMeTpruecKux (puryp u GopMyin Ans pemieHus: TeOMEeTPHYECKIX
3aJa4 U 3a]a4 ¢ IPAKTUYECKUM COJIEPIKAHUEM;

* cOopMHpPOBAaHHOCTh  MPEACTABIEHUH O TMpoleccax U SBICHUSIX, HMMEIOIIUX
BEPOSTHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpe, 00
OCHOBHBIX TIOHATHSX JJIEMEHTApHOW TEOPHUH BEPOSITHOCTEW; YMEHUH HaXOOUTh U
OLIGHUBATh BEPOSATHOCTH HACTYIUICHHSI COOBITUH B MPOCTEHIIMX TMPAKTHYECKHX
CUTyalUsIX U OCHOBHBIE XaPAKTCPUCTUKHU CIIy4alHbBIX BEJIUYHH;

*  BJIAJICHME HAaBBIKAMH HCIIOIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH PEILICHUH
3a1a4.

2. OO0was xapaKkTepuCcTHKA Y4eOHO! JUCHMIIUHBI

Jucnunnuaa MareMaTuka OTHOCHUTCS K IpeIMETHOM o0nacTu MaTeMaTHka U uHopmaTuka

Jns MIICC3 rymanuTtapHoro npoduieil AUCHUIIIMHA SBJsETCs 6a30BOI.

Martematuka sBnsercss (yHAaMEHTalIbHOW  00IIE00pa30BaTENbHON  TUCLUIUIMHON €O
CIIO)KMBUIMMCS  YCTOMYMBBIM ~ COZEp)KaHUEM U OOImMMHU TpeOOBaHMAMU K MOJATOTOBKE
0o0ydJaronmxcs.

OTO BBIpaXKaeTcs B COAEPKAHUM OOyueHHsI, KOJMYECTBE YacOB, BBLICISIEMbIX HAa U3yuyeHHE
OTHENbHBIX TEM IMPOrpaMMbl, TJIyOMHE HX OCBOEGHMS CTyAEHTaMH, OOBbEME M XapakTepe
NPaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHONU CaMOCTOSATEIbHONU PabOThI CTYCHTOB.

OO61ue neny n3y4eHuss MaTeMaTHKU TPAJUIIMOHHO Peau3yI0TCs B YETHIPEX HApPaBICHUIX:

1) oOuiee npencraBiaeHue o0 HIESX U METOJIaX MAaTEeMaTHKY;

2) WHTEJUIEKTyalbHOE PAa3BUTHE;

3) oBiazeHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSMU;

4) BocnuTaTeabHOE BO3/CICTBHE.

[Tpoduminzanus neneil MaTeMaTH4eckoro oOpa3oBaHusl OTpakaeTcsl Ha BbIOOpE MPUOPUTETOB B
OopraHu3anvy y4eOHOW NEATeNbHOCTH oOydaromuxcs. J[as TEeXHHYECKOro, COIMAIBHO-
HKOHOMMYECKOTr0 Tmpoduieil mpodeccrnoHaabHOro o0pa3oBaHUs BBIOOp ILesiel cMelaeTcs B
IparMaTH4eCKOM HalpaBiICHUM, MPEIyCMATPUBAIOLIEM YCWJIEHHWE M PacCIIUPEHHUE MPUKIIATHOTO
XapakTepa U3y4eHHUs] MaTEMaTUKH, IPEUMYIIECTBEHHON OpPUEHTAlMU Ha aJITOPUTMUYECKUM CTUIIb
IIO3HABATEJIBHON JEATEIBHOCTH.

M3yuenne MaTeMaTuKu Kak MOpoQmiIbHONM 0011e00pa3oBaTebHON y4eOHON JUCIMILIMHEI,
YUWUTBHIBAIOIIEH  cHenu@uKy  ocBaMBaeMblX  CTyldeHTamu wid  crneuuansHoctu  CIIO,
o0ecrieunBaeTcs:

* BBIOOPOM PA3JIMYHBIX MOJXOA0B K BBEICHNIO OCHOBHBIX MTOHSTHIA;

* ¢popMHpOBaHHEM CHUCTEMbl y4eOHbIX 3aJaHuii, oOecrneyuBarOIUX SPPEKTUBHOE

OCYIIECTBJIEHUE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;
+ oforaieHreM CHeKTpa cTuiel yuyeOHOW AEATeNbHOCTU 3a CUET COIVIACOBAHUS C BEIyIIUMHU
JeSITeIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOM CIIEUAIIbHOCTH.

.

[IpodunpHas cocTaBistonas OTPaXkaeTcsi B TPEOOBAHUAX K OJATOTOBKE 00yUaOIUXCs

B YacTH:

e oOmel cucTeMbl 3HAHWH:  CcoOfep)KaTeslbHble  NPUMEPbl  HUCHOJIB30BAHUSA
MaTeMaTUYeCKUX UJIeH U METO/I0B B IPO(ECCHOHATILHOM e TeIbHOCTH;



* YMEHHUH: pa3Iuuue B YpOBHE TpeOOBaHMNA K CIIO)KHOCTH MPUMEHSIEMbIX
aJITOPUTMOB;

* MPAKTUYECKOTO  HCIOJB30BaHMA  NPUOOPETEHHBIX  3HAHUM W YMEHHMIA:
WHAMBHUIYaJIbHOTO Y4YEOHOTO OIbITa B IMOCTPOCHHU MaTeMaTUYECKUX MOJeleH,
BBITIOJTHEHUH UCCIIEI0BATENIBCKUX IPOEKTOB.

Takum o0pa3zoM, peanuzalMs COAEp)KaHUS Y4eOHOW JUCHMIUIMHBI OpUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBbHBIX XapaKTePUCTUK y4eOHOM paboThl, 3aBUCALINX OT Mpodus
npoeCcCHOHAIBHOTO  00pa3oBaHUs, IOJNyYEHHs OMbITa HCIOJB30BAaHUS MAaTEMaTHKHd B
COJIEp’KaTeNbHBIX U MPO(ECCHOHATBbHO 3HAYMMBIX CHUTYyalMsIX MO CpaBHEHHIO C (popmaiibHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMHU O0YUEHUSI.

Conepxanue y4eOHOM JHCHUMIUIMHBI pa3pabOTaHO B COOTBETCTBMM C OCHOBHBIMHU
COJIepKaTebHBIMU JINHUSAMU 00yUeHUsI MaTeMaTHKe:

+ anreOpanyeckas JMHUS, BKJIIOYAIOIIAs CHCTEMAaTU3alMIO CBEJIEHHH O YHCax; M3-ydeHHUe
HOBBIX M 0000IlleHHE paHee M3yUEHHBIX olepaluii (BO3BeJeHHE B CTENEHb, U3BJICUCHUE
KOpHS, JiorapuMupoBaHHe, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4Y€HHE HOBBIX BHUJOB YHCIOBBIX BBIpaXEHUH U (POpPMYyJ; COBEPIICHCTBOBAHUE
NPaKTUYECKUX  HABBIKOB W BBIYMCIHMTENBHON  KYJBTYpbl,  paclIMpeHHe U
COBEpILEHCTBOBAHKE aJIredpanyeckoro ammnapara, ¢(pOpMUPOBAHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U MPUKIATHBIX 3a/1a4;

* TEOpPETHKO-(PYHKIIMOHAIbHAS JIMHUS, BKIIOYAIOL[As CHUCTEeMAaTH3allMi0 W paclIUpeHHe
CBEICHUI O (QYHKUUSAX, COBEPIICHCTBOBAHHE TIpaUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMHM HJESMM M METOJJaMU MaTeMaTHYeCKOro aHajau3a B 00beMe, MO3BOJIAIOIIEM
UCCIIeIOBaTh dJ€MEHTapHble (YHKIMM W pellaTh MNpOCTEHIINE T'eOMETpHUYECKHeE,
buznyeckue U Ipyrue NpukiajHble 3a1a4u;

* JIMHUS ypaBHEHMH M HEPABEHCTB, OCHOBAaHHAas Ha TOCTPOCHHHM U HCCIECIOBAHUHU
MaTeMaTHYeCKUX MOJEJEH, MepeceKaromascs ¢ aiareOpauyeckol M TEOpPETHKO-
(YHKIMOHANBHON JMHUSAMHU M BKIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anredpandyeckux MpeoOpa3oBaHUN JJisi pEUIeHHs] YpaBHEHHUH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTHM CTPOUTh M HCCIIEAOBAaTH MPOCTEHUIINE MaTeMaTHYecKHe
MOJIEM TpU pPELIEHUH TMPUKIAAHBIX 3a4ad, 3a7ad W3 CMEXKHBIX M CHEUHaJIbHBIX
JMCLUIUINH;

* TeoMeTpUYecKas JHMHMS, BKIIIOYAIOLIAsl HarjsAHbIE MPEICTABICHUS O IMPOCTPAHCTBEHHBIX
¢urypax M u3yuyeHHEe HUX CBOWCTB, (OPMHPOBAHHWE M PA3BUTUE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, pa3BUTHE CIOCOOOB T'€OMETPUYECKUX M3MEPEHUH, KOOPAWHATHOTO U
BEKTOPHOT'O METO/I0B JIJIsl pEIIEHHUs] MaTEMaTUYEeCKUX M MIPUKIIAJHBIX 33/1a4;

* CTOXAacTHYecKas JIMHUS, OCHOBaHHAsI HA PA3BUTUU KOMOMHATOPHBIX YMEHHM, MTpeICTaBICHUN
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOLIETO MHPA.

3. MecTo y4eOHOI IUCHUIINHBI B y4e0HOM ILIaHe



B yue6nbix mnanax [MIICC3 gucruminHa BXOIUT B COCTaB 0011e00pa3oBaTeIbHOTO Y4eOHOTO
nukia. QopMHUpPYETCs B COCTaBE OOIUX TUCITUILINH.

O0bem y4eOHOM TUCHHUILVINHBI B y4eOHOM IVIaHe ¥ BHABI Y4eOHOIl padoThI

Bup y4eOHoii padoThI Obnem vwacos/
3a4eTHBIX e/l.
MaxkcumajbHas yyeOHast HATpy3Ka (Bcero) 201/5,83
Oo0s13aTesIbHAs ayAUTOPHAS y4eOHasi HATPY3Ka (Bcero) 134/3,72
TOM YHUCIIE:
TEOPETUYECKUE 3aHITHS 74
MPAKTUYECKHUE 3aHITHUS 60
CamocrosiTesbHas padora o0y4yaronierocst (Bcero) 67

IIpomexyTounas arrectanus B popme IK3aMeH BO 2 ceMecTpe







4. Pe3ybTaThbl OCBOCHHS Y4€0OHO JUCHUIINHBI
OCBOCHI/IC COACPIKaHUA yqe6H0171 AUCIIUITIINHBI OGGCHG‘-II/IBaCT AOCTHKXCHUC CTYACHTAMU
CIIEIYIOIINX pe3y1bmamog:

JIUYHOCHHBIX:
1. chopMHUPOBAaHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH,
CPEJICTBE MOJICITHPOBAHMSI SIBJICHUN U TIPOIIECCOB, HUICSIX U METOIaX MaTeMAaTHKH,

2. TOHMMaHME  3HAYMMOCTHM  MaTeMaTHKU Il HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe Kak K 4YacTh OOIIeUeI0BEUECKOM
KyJIbTypbl uepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTUS MAaTEMAaTHUKH, JBOJIOLUEH
MaTEeMaTHYeCKUX HCH;

3. pa3BUTHE JIOTHYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKCHHUS, AITOPUTMHUCCKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXoauMoM s Oymymiei
npoecCHOHANBHOM  JIeATENBbHOCTH, JUIs  TpOJOJDKeHHs ~ 0Opa3oBaHUS U
caMo00pa3oBaHus;

4. OBJaJICHHE MAaTEMATHYECKUMHU 3HAHUSIMHU U YMCHHUSMH, HEOOXOIUMBIMH B IOBCEIHEBHOU
JKU3HHU, JUISI OCBOEHHUS CMEXHBIX €CTeCTBEHHO-HAyYHBIX AUCHUIUIMH M JUCIHILTUH
MPO(ECCHOHATIBHOTO ITUKJIA, IS MOy4YeHUs 00pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX
yTIyOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

5. TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
MIPOTSHKCHUH BCEH JKM3HM, CO3HATEIHHOE OTHOIICHHE K HENPEePHIBHOMY OOPa30BAHHIO
KaK YCJIOBHIO YCIEIIHOM MPOoQeCCHOHANBHON U 00IEeCTBEHHOM e TEIbHOCTH;

6. TOTOBHOCTP M CIIOCOOHOCTh K CaMOCTOSTEIbHOW TBOPUYECKOM W OTBETCTBEHHOM
JeSITeNIbHOCTH;

7. TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeNbHOM, OOMIECTBEHHO MOJIE3HOM, YU4eOHO-UCCIEA0BATEIbCKOW, TPOSKTHOW U
JIPYTUX BUAAX AESITEIbHOCTH;

8. oTHomeHue K Mpo(ecCHOHATBLHON NEATETHPHOCTH KaK BO3MOXHOCTH yYacTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MTPOOJIEM;

MemanpeomemHublx:

1. yMeHHME CaMOCTOATENbHO ONpPENENSTh LeNu JACSITeIbHOCTH W COCTaBIATH ILJIAHBI
JESITEIbHOCTH; CaMOCTOSTEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTHUPOBATH
JIESTENIbHOCTD; UCII0JIb30BaTh BCE BO3MOYKHBIE PECYPCHI AJIsl IOCTHKEHUS ITOCTABJIEHHBIX
Hene M peanuzalldd IUIAHOB JESATENbHOCTH; BHIOUpATh YCIEUIHbIE CTpaTeruud B
pa3IMYHBIX CUTYyalUsX;

2. yMeHHE TIPOIYKTHMBHO OOIIAThCS W B3aUMOJICHCTBOBAaTH B IMPOIECCE COBMECTHOU
NESTENIbHOCTH, YYUTHIBATh TMO3UIMH JPYTHUX YYACTHHKOB JEATENBHOCTH, 3((HEKTUBHO
paspemiaTh KOHMIUKTHI;

3. BlaJeHWE HaBBIKAMH TIO3HABATENBHOMW, Y4eOHO-MCCIEAOBATEIbCKOM U  MPOEKTHOMN
JIeSITEIbHOCTH, HaBBIKAMU pa3pelieHus MpoOjeM; CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIBHOMY IIOMCKY METOAOB PELICHMs] MPAaKTHYECKUX 3aJad, MNPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

4. TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSTEIbHOW WH(OPMAIMOHHO-TTIO3HABATEIHHOU
JESATEIbHOCTH, BKJIIOYasi YMEHHME OpPHUEHTUPOBATbCS B  Pa3IMYHbIX MCTOYHHKAX
uHbOpMaIuu, KPUTUYECKU OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIUIO, TOTYyYaEMYIO
U3 pa3IMYHbIX UCTOYHHUKOB;

5. BlajeHUE SA3bIKOBBIMU CPEJICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTb CBOIO TOUKY
3pEeHUs, UCIIOJIb30BATh aJI€KBATHBIE A3BIKOBBIE CPECTBA;

6. BIaZicHWE HAaBBIKAMH TI03HABATENLHOU pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICITUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB Ul UX TOCTUKEHUS;

7. 1eIeyCTPEMIIEHHOCTh B MOUCKAX U MPUHATHH pEIICHUH, cOOOpa3uTeNbHOCTh U MHTYHLIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUI; CHOCOOHOCTh BOCIIPUHUMATH KPAacoTy U
TapMOHUIO MUPA;






1.

npeomemuuix:

c(OpPMUPOBAHHOCTh MPEJCTaBICHU O MaTeMaTHKe KaK 4YacTh MHPOBOM KyJNbTYyphl U
MECTe MaTeMaTHKU B COBPEMEHHOW NMBWIM3AlMM, CHOcOo0aX OMHCAHUS SBICHHUN
peaIbHOro MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

c(OPMHPOBAHHOCTh MPEICTABICHUNA O MAaTEMAaTUYECKUX TNOHATHAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJEIAX, MO3BOJIIONIMX OMHUCHIBaTh M M3y4yaTh pPa3HbIE IMPOLECCHl U
SIBJICHUS; TIOHMMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOI'O ITOCTPOCHHS MAaTEeMAaTHYECKHX
TEOPHUH;

. BJIAJICHUE METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB PEIICHUS, YMEHHUE HUX HPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PELICHUS 33]1a4;

BJIAJICHUE CTAHJAPTHBIMM IIPUEMAMHU PpELICHUS PAalHOHAIBHBIX WM HWPPALHOHAIBHBIX,
ITOKa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, X CHUCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM 4YHUCIE JiS TOHWCKA IyTH
peuIeHus ¥ WUIIOCTPALUY PENIEHUS] YPaBHEHUI 1 HEPABEHCTB;

c(OPMHPOBAHHOCTH MPEACTABICHNH 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAIIN3a U
UX CBOWCTBaX, BIAJEGHHE yMEHHUEM  XapakTepU30BaTh  TOBEACHUE  (DYHKIHIA,
WCIIOJIb30BAaHUE MOTYUYEHHBIX 3HAHUH JI OTMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;
BJIAJICHUE OCHOBHBIMHU IOHATUSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, HMX OCHOBHBIX CBOMCTBaX; C(OpPMUPOBAHHOCTb YMEHMSI pPaclO3HaBaTh
reoMeTpuueckue (Urypbl Ha 4YepTexkax, MOJENSIX U B PEaTbHOM MHpE; MPUMEHEHHE
W3YYEHHBIX CBONCTB reoMeTpuuecKkux (Guryp u (Gopmys JUisl pelieHus: Te€OMEeTpUYECKUX
3a/1a4 ¥ 3a]a4 C PAKTUYECKUM COJIECpKAHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUN O MPOLECCAX U SBJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE, OCHOBHBIX MOHSATHUSAX
3JIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHMH HAXOAUTh M OIIEHWBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUA B MPOCTEHIIMX MPAKTHUYECKUX CHUTyallusiX M OCHOBHBIC
XapaKTEPUCTUKHN CITyYalHbIX BEJINYNH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IPU PELICHUH
3a/1ay.

5. Coaep:xanne y4eOHOM TUCHUANINHBI

Bsenenue

MaremaTka B HayKe, TEXHHUKE, DKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHIX U
NpaKkTUYeCKON aesrenbHOCTU. Llenmn W 3amaum M3ydeHUsT MaTeMaTHKH TpPU OCBOCHHUH
crnernanpuocter CII1O.

AJIT'EBPA

Pazeumue nonsamus o uucne

Llenbie u panpioHaNIbHBIC YKcia. JlefcTBUTENbHbIC YicTa. [Ipubnusicennvle GbIYUCTEHUSL.
Komnnexcnvie uucna.

Kopnu, cmenenu u nocapughmor

Kopuu u crenenu. KopHu HatypalbHOW CTENEHU U3 YMCIA U UX CBoicTBa. CTENEeHH C
pallMOHAJIBHBIMM ~ MOKa3aTelsiMU, WX cBoiicTBa. CTeneHW C  JACUCTBUTEIIbHBIMU
nokasarenamMu. Ceoticmea cmenenu ¢ 0eucmeumenbHbiM NOKA3ameslem.

Jlorapudm. Jlorapudgm unciaa. OCHOBHOE JIOTapru(PMUIECKOE TOXKIECTBO. JlecsTHuHbIC
U HatypaibHble Jorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBAHHUIO.

IIpeoOpa3oBanue ajredopanvyeckux BoipazkeHmuii. [I[peoOpazoBanne paloHaIbHBIX,

UPPAIMOHATIBHBIX CTETICHHBIX, TTOKA3aTENbHBIX U JIOTAPU(PMUIESCKIX BBIPAXKCHHM.

Ilpakmuueckue 3anamus

ApudmeTnueckue IEUCTBUS HAJ YHUCIAMH, HAXO0XICHHWE NPUOIMKCHHBIX 3HAYCHUU



BEJIMYMH U TOTPEIIHOCTEH BBIUYUCICHUN (A0CONMIOTHOW M OTHOCHUTENBHOH), CpaBHEHHUE
YHCJIOBBIX BBIPAXKCHUH.

Brruucnenue u cpaBHEHUE KOPHEW. BbINOIHEHNE pacyeToB ¢ pauKaIaMH.

Pemenne wuppannoHanpHBIX ypaBHeHMM. HaxoxkneHue 3Ha4YeHMI CTENIEHEW ¢
panMoHaJIbHBIMKM MoKa3aTensiMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHus BbIpaXKEHUH,
COZIepXKaIIMX CTENEeHU. PellleHne mokas3aTenbHbIX YpaBHEHUM.

Pemenne npuknaaHeIx 3a1ad.

Haxoxxnenue 3HaueHWi Jjorapudma Mo MPOU3BOJBHOMY OCHOBaHHIO. Ilepexox ot
OJTHOTO  OCHOBaHUS K JpyroMy. BbluMcieHue M cpaBHEHHME  JIorapu(MoB.
JlorapudmupoBanre v MOTEHIIUPOBAHUE BHIPAKEHUH.

[TpubnnkeHHbIe BEIYUCICHHS U PELICHUS IPUKIAIHBIX 3a/1a4.

Pemienue norapupmMuueckux ypaBHEHHUH.

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TOHATHSA

Panuannas wmepa yria. BpamarensHoe aBmkenue. CHHYC, KOCHHYC, TAaHTE€HC H
KOTaHT€HC YHCTa.

OCHOBHbIE TPUTOHOMETPUUECKHUE TOXKIECTBA

®opmyiisl ipuBeneHuss. Popmyiisl cinoxeHus. PopMyisl yaBoeHus: Popmyivl
NON0BUHHO20 Y2/id.

Hpeo6pa30BaHH51 HpOCTGfIIJ.IPIX TPUTOHOMCTPUUCCKHUX BBIpa)KeHI/Iﬁ

ITpeoOpa3oBanue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B TPOU3BEACHUE U
IIPOU3BENICHUS B CYMMY. Buipasicenue mpueconomempuueckux OyHKyuil uepes mausenc
NONOBUHHO20 AP2SYMEeHMA.

TpuroHomeTpuuecKkue ypaBHEHMsI U1 HEPABEHCTBA

[IpocTeimne TPUTOHOMETPUYECKUE YPAaBHEHHA. [Ipocmeviwiue mpuzoHoMempuiecKue
Hepasencmaa.

OOpaTHbIe TPUTOHOMETPHYECKHE (PYHKIHMH. APKCHHYC, ApKKOCHHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamus

Panuannblil METO U3MEPEHNUs YIII0B BPAIEHUS U CBA3b C IPaJycHO Mepoil. OCHOBHbBIE

TPUTOHOMETPHUYECKHE TOKAECTBA, (POPMYIIBI CIIOKEHUS, YABOCHHS, IPeoOpa3oBaHme

CYMMBI TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEICHUE, IPEOOpa3oBaHHe

MIPOM3BENICHUSI TPUTOHOMETpUYEeCKUX PyHKIUN B cymmy. [IpocTeiiue

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (PYHKIIMU: aQPKCUHYC, apKKOCHUHYC, apKTaHTeHC.

DYHKIUU, UX CBOMCTBA U TpadUKu

@®yukuun. OOmacTe ompeAeneHUs W MHOXKECTBO 3HaueHWi; rpaduk QyHKIUH,
noctpoeHue rpadukoB QyHKIUH, 3aJaHHBIX PA3IMYHBIMU CITIOCOOAMH.

CaoiictBa ¢QyHKUMH. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NepUOIUYHOCTh. [IpOMEXyTKH BO3pacTaHus W yOBbIBaHUS, HaWOOJbIIEC W HAUMCHBIIICE
3HAUeHUs, TOUKH dKcTpemyMa. ['paduueckas uatepnperanus. [Ipumepsl GyHKIIMOHATBEHBIX
3aBHCHUMOCTEM B pealbHBIX IMpolLeccax U SBICHHUSIX. Apudmernyeckue ornepanuu Haj
GyHKIMAME.

CrnoxHas ¢pyHKIus (komro3unus). [lousmue o HenpepbleHOCMU YHKYULL.



Oo6patHbie pynkun. Obacmos onpedenerus u 001acme 3HAYEeHUl
oopamuou ¢pyuxkyuu. I pagpux oopamnou hynxyuu.

CreneHHble, IOKa3aTeNbHbIE, JOTapupMUIecKue u
TPUTOHOMETPHYECKHE (DYHKITHH.
OO6patHble TpUTOHOMETpUYECKHE (DYHKIMU

Omnpenenenus GpyHKIUH, ©X CBOWCTBA B TPadUKH.

ITpeoOpa3oBanus rpapukoB. [lapannenbHblii MepeHOC, CUMMETPUs OTHOCUTEIBHO OCei
KOOPAMHAT U CUMMETpPHUS OTHOCUTENIbHO Hayala KOOPJIWHAT, CUMMETPHSI OTHOCHUTEIHHO
IPSIMOM Y = X, PaCTSKEHUE U CIKAaTUE BAOJb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCMMOCTEN MEXIY NMEPEMEHHBIMU B PEAIbHBIX IMPOILECCAX U3 CMEXHBIX
mucuuiuinH.  Onpenenenue ¢yHkuuii. Iloctpoenne u ureHue TpapuKoB (QYHKLIHUH.
UccnenoBanne ¢ynkuuu. CBoilcTBa JIMHEWHOHN, KBaJApaTHUYHOM, KyCOUHO-TMHEHHOW U
npoOHo-nrHeHHON (yHKimi. HenpepeiBHble U mnepuonuueckue QyHkuuu. CBoiicTBa H
rpaduKu CHHycCa, KOCUHYyCa, TaHIeHca M KoTaHreHca. OOpaTHble QYHKUUH M UX TpaQUKH.
OOpatHbie  Tpuronomerpuueckue ¢yHkuuu. IlpeoOpazoBanus rpaduka QyHKIUH.
I'apmonunueckue konebanus. [Ipuknaanele 3agaun.

[Toka3arenbHble, JOrapuPMUUECKHE, TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CrIOCOOBI 3a/1TaHUST M CBOWCTBA YHCIIOBBIX

IOCJIEN0BATEILHOCTEH.

Ilonamue o npedene nocreoosamenvnocmu. Cyujecmsoganue npeoera MOHOMOHHOU
oepanuuenHol nociedosamenvrocmu. CyMMHPOBaHHE TOCIIEI0BAaTEIbHOCTEN. beckoHeuHo
yObIBaroIasi reoMeTpudeckasi MpoOrpeccHst U ee CyMMa.

IIpousBoanasn. [lonarue o Mpon3BOAHON (QYHKIIMH, €€ TEOMETPUUECKUN U (PU3NUECKUIA
CMBICII. YpaBHEHHE KacaTelbHOU K Trpaduky ¢yHKiuu. [IponsBomHbIe CyMMBI, Pa3HOCTH,
npou3BeAeHUs, YacTHbIe. [IpOon3BOIHBIE OCHOBHBIX 3JeMEHTapHbIX (QyHKIMiA. [Ipumenenue
MPOM3BOJHONW K HCCIeNOBaHUIO (YHKIUH U TOCTpoeHUIo TpadukoB. [Ipouzeoousie
06pamuoul PyHKYuU U KOMROZUYUU QYHKYUU.

[Ipumepsl MCHONB30BaHUS MPOU3BOAHOM JJISi HAXOXKICHHUSI HAWIYYIIEro peIIeHUs B
NPUKIAJHBIX 3a/1a4ax. Bropas nmpousBogHas, € reoOMeTpu4ecKuid U (PU3MUYECKUI CMBICI.
HaxoxneHne ckopocTH JUIs mpoiiecca, 3aJaHHOTro (OpMyJIon U rpauKoM.

IlepBooGpa3nass m wmHTerpasa. IIpuMmeHeHne OIpeneneHHOro HMHTErpana Ajs
HAXOXKICHUS IUIOIIAAM KpuUBOIMHEHHON Tpaneuun. Popmyna Herotona—IJleiibHuna.
[Tpumepsl IpUMEHEHUs UHTETpaa B (pU3MKE U T€OMETPHUH.

Ilpakmuueckue 3anamusn

UYucnoBast MOCIEIOBAaTENIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BBIUMCICHHUS YJICHOB
nocnenoBarenbHocTH.  Ilpenen  mocnemoBaTenbHOCTH.  beckoHeuHo — yObIBaromas
TEOMETPHUUECKas IPOrPeCCHsl.

IIpon3BogHas: MEXaHUYECKUNM U TEOMETPUYECKHUM CMBICIT IIPOU3BOJAHOM.

VYpaBHeHue kacatenbHOM B oOmiem Bujie. [IpaBuna u dopmynsl nuddepeHmpoBanus,
TabIMIa MPOU3BOAHBIX AJIeMEHTapHbIX (yHKuuH. MccnenoBanue (QYHKIMH C TOMOIIbIO
npousBogHOU. HaxoxkneHne HauOOJbIIEro, HaUMEHBLIETO 3HAYEHUS M IKCTPEMaJIbHBIX
3HaYeHUH PYHKIHH.

Wurerpan u nepBoodpaszHas. Teopema Hetorona—Jleiionuna. [Ipumenenue uHTErpaia K
BBIYUCIICHUIO (PH3UUECKUX BEITMYUH U TUTOIIA/ICH.



YPABHEHUA 1 HEPABEHCTBA

YpaBHeHusT W CHCTeMbl ypaBHeHHMH. PaunuoHanbHble,  HMppallMOHAJIBHBIE,
MIOKAa3aTENbHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl HMX pelIeHUs (pa3loXeHHe Ha MHOXHTENH, BBEJAECHUE HOBBIX
HEW3BECTHBIX, MTOICTAHOBKA, TpaUUeCKUil METO).

Hepagencraa. PannonaneHeIe, VPpPALMOHAJIBHBIE, IIOKa3aTeJIbHbIC u
mpuzoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX PELICHMUS.

Hcnoab3oBanue cBOMCTB M rpadukoB GyHKIMII PU pellIecHNH YPABHEHHUI H

HepaBeHCTB. MeTos nHTepBasioB. M300pakeHue Ha KOOPIMHATHOM IIIOCKOCTH

MHOXECTBA PEIICHU YPAaBHEHUH U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHne MaTeEMaTUYECKUX METOAOB JUIsl PEIIEHUS COJIEPKaTENbHbIX 3a/1a4 U3 pa3-
JMYHBIX 00JacTel HAyKU U MPAKTUKU.

WNHuTtepnperanys pe3ysibTrara, yueT pealbHbIX OTPAaHUYECHUM.

IlIpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocunbHOCTH ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHHIA.

OcHOBHBIE IPUEMBI pellICHUsI ypaBHEHUH. Pelienne cucreM ypaBHeHui. Mcnonib3oBanue

CBOWCTB ¥ IrpaMKOB (QYHKIUH [T pellieHUs ypaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

ONEMEHTBI KOM6I/IHaTOpI/IKI/I

OcCHOBHBIC TOHATHS KOMOMHATOPUKH. 3aJadyd Ha TMOACYET 4YHWCIa pa3MEIleHHH,
NepeCTaHOBOK, coueTaHui. PemeHune 3amau Ha nepebop BapuaHToB. dopmyna OuHOMA
Herorona. CpoiicTBa OMHOMUHABHBIX KO3 dummenToB. Tpeyroapauk [Tackans.

DeMEeHTbI TEOPUU BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTh COOBITHS, CIOKEHUE U YMHOXKEHHUE BEPOSTHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJUCKpemHas ciy4aunas 6eiutduHd, 3aKOH ee pacnpeoeneHusl.
Yucnogvle xapakxmepucmuku OUCKPEmMHOU CAyYauHou eeauyunsvl. llonamue o 3aKoHe
bonbuiux yucen.

OneMeHTh MaTEeMaTHYSCKON CTaTUCTUKH

[IpencraBneHue JaHHBIX (TAOIUIIBI, TUATPAMMBI, TPaQUKN), ceHepanbHAsi COBOKYNHOCHD,

8b100pKa, cpednee apugmemuueckoe, meouarna. Ilonsmue o 3a0avax mamemamuyeckou

CMamucmuxuy.

Pewenue npakmuueckux 3a0au c npumeHnenuem 8epoSMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

HcTopusi pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATHUCTUKH M UX POIIb B
pa3IuuHBIX cdepax dYeloBEUYEeCKOW IKHM3HenesTeNnbHOCTH. [IpaBmiia KOMOMHATOPHUKH.
Pemienne kxomMOMHATOpHBIX 3amad. Pasmemienusi, coueTaHuss U TepecTaHOBKU. buHOM
Herotona u tpeyronsuuk [lackans. [Ipuknaansie 3agaun.

Knaccuueckoe omnpeneneHre BepOsITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMe
BepoATHOCTEN. Beruucienue BepositHocTel. [Ipukinannusie 3anaun. [IpeacraBienue
YHCIIOBBIX aHHBIX. [[pukinagHbie 3a1a4






I'EOMETPUA

Hp}ZMble U niockocmu 6 npocmpaHcmee

B3aumnoe pacnonoxeHue IByX HpsMbIX B NpocTpaHcTBe. [lapamienbHoCTh mpsiMoi u
wiockocTy. [lapannensHocTh mIockoctel. llepneHauKyIIpHOCTh NPSIMONM M IUIOCKOCTH.
[leprieHAMKyISIp ¥ HAKJIOHHAs. YTOJ MEXAY MPSAMON U IJIOCKOCThIO. JIByrpaHHBIN yrod.
Yrois Mexay IIIOCKOCTAMU. [IepnenauKyIISIpHOCTD ABYX INIOCKOCTEMN.

['eomeTpuyeckue mpeodpa3oBaHus MPOCTPAHCTBA: MapalIeIbHBIM NEPEHOC, CUMMETPHS
OTHOCHUTEJILHO IJIOCKOCTH.

[TapannensHoe mpoektupoBanue. [Liowadb opmozonanvhol npoexyuu. VI3o0paxeHnue
POCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozoepannvie yanvi. Buinykivie

MHo2oepanHuku. Teopema Duinepa.

[Tpusma. llpsimas u nakronnas npusma. IlpaBunsaas npusma. [apannenenunen. Kyo.

[Inpamunpa. IIpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummMmetpuu B Ky0Oe, B mapaJijiesienumnesie, B pu3Me 1 nupamue.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienre O TPaBWIBHBIX MHOTOTpaHHHKaxX (TeTpa’ape, KyOe, OKTasape,
JOJIEKa3Ipe U UKOCADIPE).

Tenan IMMOBCPXHOCTH BPAICHHA

[Mwinsap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasyromias, pa3BepTka. OceBble CEUEHHsI U CEUSHMs], TapajlIe/IbHble OCHOBAHUIO.
Hap u chepa, ux ceuenus. KacarenapHas miockocTs K chepe.

N3mepenus B reomerpun

O0beM u ero m3mepenue. MaterpansHas popmyia oobema.

®dopmyasl 0o0beMa Ky0a, HPSIMOYTOJBHOTO MapajuiesienuIeaa, MPU3Mbl, HHIHHJIPA.
dopmyiiel 00beMa TUPAMUIBI U KOHYca. DOpMyIIbl IIOMAAN TTOBEPXHOCTSH IWIIMHIAPA U
kKoHyca. @opMyIel 00beMa IIapa u miomaan chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOIIACH TOBEPXHOCTEH U 00EMOB IMOAO0HBIX TEII.

KOOp,Z[I/IHaTBI " BEKTOPLI

[IpsamoyronbHas (gekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
paccTosHUS MEX]y IByMSI TOUKaMU. Y paBHEHUs CEepbl, HIOCKOCIU U NPAMOLL.

Bekropel. Monyns BekTopa. PaBeHCcTBO BeKTOpOB. ClOoKEHHME BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nolkeHue BEKTOpa IO HANpaBICHUSM. YTOJ MEXIY IBYMs BeEK-
topamu. [Ipoekuust Bekropa Ha ock. Koopaunatel BekTopa. CKalisipHOE NpOM3BEIEHHE
BEKTOPOB.

Hcnonp30BaHNE KOOPAMHAT U BEKTOPOB IIPH PEIIEHUN MAaTEMATUYECKUX U MPUKIATHBIX
3a1a4.

IlIpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO pPAacCHOJIOXKEHUS HNPSIMBIX. YTOJd MEXIy NpsMbIMU. BzanMmHoe
pacroiokeHUe NPsAMBIX U IUI0CKOCTel. [lepneHanuKysap U HaKJIOHHAs K IUIOCKOCTH. YTOJ
MEXKIy TpSAMOM M TUIOCKOCTHIO. TeopemMbl O B3aMMHOM pPACIOJIOKEHUU MPAMOM U
IUIOCKOCTH. Teopema 0 TpeX NepHeHANKYIISpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIECHANKYJIAPHBIX INIOCKOCTER. PaccTostHue

OT TOYKH JO IJIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXAY
IUIOCKOCTSIMH, MEX/ly CKPEIIHMBAIOLIMMHUCS MPSIMBIMH, MEX]Ty TPOU3BOJIBHBIMU (PUTYPaMU B



IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmo2oHANbHOU
npoeKyuy MHO20y201bHUKA. B3auMHOE paconoKeHre MPOCTPaHCTBEHHBIX (Uryp.

Pasnuunble BuAbBI MHOrOrpaHHuKkoB. Mx wu3oOpaxenus. CedeHus, pa3BEpTKH
MHOrorpaHukoB. [lnomans nosepxHoctu. Buael cumMmmMerpuii B mpoctpanctse. CUMMETpUs
TeJ BpallleHUs. U MHOTOTpaHHUKOB. Boruncnenue miomazaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cepsl, IIIOCKOCTU. PaccTosiHue Mex Iy ToukamHu. JlefcTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpaAHHaTaMH. CKasipHOE MMPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE IPSIMOU U INIOCKOCTH. Mcnosnb30BaHNE BEKTOPOB IIPU 10KA3aTEIILCTBE TEOPEM

CTEPEOMETPUHU.

g BHEayIUTOPHBIX 3aHATUN CTyIEHTaM Hapsly C PEIICHUEM 3alad U BBIIOJHEHUS
NPaKTUYECKUX 3aJlaHUi MOXKHO TPEIJIOKHUTH TEMbI HCCIIEIOBATENILCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTIENbHBIX MEIKUX 3aJau M YHIpaXHEHUH Mpeiararorcs
CIOXKETHbBIE 33/1aHud, TpeOyrolue JUIMTEIbHOW paboThl B paMKax OJIHOM MaTeMaTH4ecKOi
CUTyallud. DTU TEMbI MOTYT ObITh KaK MHIMBUAYAIbHBIMU 33/IaHUSIMH, TaK U TPYNIIOBBIMU
JUIsL COBMECTHOTO BBITIOJTHEHUS MCCIIEOBAHUS.

Ipumepnvie memol pepepamos (00K1A008), UCCAEO08AMENbCKUX NPOEKMO8

* HemnpepsiBHBIE 1pOOH.
* IIpumeHeHue CIOKHBIX MPOLIEHTOB B 3KOHOMHYECKUX pacyeTax.
* IlapamnenbHOe NPOEKTUPOBAHUE.
* CpenHue 3HaA4YE€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
* BekTopHOE 3aaHue IPAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
» CrnoxeHHe TapMOHHYECKUX KOJICOaHUH.
* I'paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.
* IIpaBuibHBIE U OTYNIPABUIBHBIE MHOTOIPAaHHUKH.
» KoHunyeckue ceueHus U UX NPUMEHEHHUE B TEXHHUKE.
* Tlonsarue nuddepenimana u ero NPUIOKEHHS.
* (CxeMbl MOBTOPHBIX UCIIBITaHUHN bepHyu.
* Hccnenosanve ypaBHEHUN U HEPABEHCTB C I1aApaMETPOM.






6. TemaTu4yeckuii MJIaH U cojiepkaHue y4eOHOM JucHunInabl MaTteMaTuka

HaumenoBanue Oo0bem
Conep:kanue yueOHOro MaTepuaJia, JadbopaTtopHbie padoThl M NPAKTUYECKHE 3AHATHS, YpoBennb
PA3ACIOB U caMoCTOsITeJbHas padoTa 00y4alUXCs HACOB/3AUCTHRIX OCBOCHUSA
TeM en.
1 2 3 4
12/0,33
Copepxanue yueOHOTO MaTepuasia 1
Beenenue MareMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, MH)OPMAIIHOHHBIX TEXHOJIOTHIX U MPAKTHYECKON 1
JIeATEIbHOCTH YEJIOBEKA
Paznea 1. Pa3BuTHE NOHATHS 0 YHCJIE 2
Copepxxanue yueOHOTO MaTepuasa
1. Hctopus pazButus nonstus uucia. JlelicrsurensHble uncia. [lepeBon uncen us 1
0OBIKHOBEHHBIX JPOOCH B ICCITHYHBIE U 00pATHO
2. Ip.p. HorpemHocTr Berancienuii. [IpakTudeckre mprueMbl BEIYUCIECHHH ¢ TIPUOTMKEHHBIMU )
T JTAHHBIMU C TIOMOIIBIO TAOJIUI U BRIYUCIUTEIHHON TEXHUKH
MBI 3. KommieKkcHbIe YuCia U UX FeOMeTpUUYecKas HHTEPIPEeTaLHs] 2
4. TIIp.p. [deiicTBus C KOMIUIEKCHBIMU YUCIIaMU B anredpandeckoit popme. Kontposns 3nanuii mo 2
TeMe «KoMIIIIeKCHbIE Ynciia»
CamocrosrenbHas paboTa 00y4aroLerocs: MmoAroToBka K onpocy, padora ¢ KOHCIIEKTOM, pelieHHe 4
3a/IaHM, MOATOTOBKA K K.p.
Pa3znen 2. Kopuu, cTeneHu, jorapudmsol 27/0,75 2
Tembl Copepxxanue yueOHOTO MaTepuasa
1. Kopenb n-if crenenu u ero cBoicTBa. BelunciieHue KopHsi n-i cTeneHu 2
2. Ilp.p. Pemienne npocTelmmnx ypaBHEHUI 1 HEPABEHCTB C PaIUKAIAMHU 2
3. Crenenu ¢ palmoOHAJIbHBIMU U IEMCTBUTEIbHBIMHU MTOKA3aTEISIMH, X CBOMCTBA 2
4. Tloka3arenbHble YpaBHEHUS 2
5. IIp.p. PelieHne nokasaTeabHbIX YpaBHEHUM 2
6. Jlorapuhm ¢ Tpon3BOIHHBIM OCHOBaHUEM. OCHOBHOE JOrapu(hMHIECKOE TOXKISCTBO 2
7. JlorapudmMupoBaHHe U TOTEHIIMPOBAHUE BbIPAKECHHIA |
8. llecatuunble ¥ HaTypajbHble Jorapudmel. [lepexoa K IpyroMy OCHOBaHHIO |
9. Ilp.p. Pemienue norapudMudeckux ypaBHEeHU, 0071acTh ONpeaesIeHHs 2
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10. Ip.p. Pemenne norapupmudeckux ypaBueHuii. Konrpons 3nanuii no reme «Kophu, crenenu,

JorapuhMp» 2
CamocrosrenbHas paboTa 00y4aroerocs: MmoAroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, pEeIIeHHE 9
3a/IaHHM, MOATOTOBKA K K.p.
Pasnen 3. [Ipsimble U JIOCKOCTH B NPOCTPAHCTBE 18/0.5 2
Copepxkanue yuyeOHOro MaTepuaia
1. OcHOBHbIE aKCMOMBI CTEPEOMETPUHU U CIIEJICTBUSA U3 HUX. [loBTOpEHME: BhIUMCIIEHUE TUIOIIAAEH 5
TeOMETPUUYECKUX PUTYD
2. B3amMHOe pacnonokeHHe IByX NPSMBIX U IPSIMOU U IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak >
MapajuIeIbHOCTH NPSIMOU U MIOCKOCTH
3. BzaumHoe pacrnonoxkeHue AByX miockoctei. [Ipu3Hak napamienbHOCTH TIOCKOCTeN. Teopema 1
0 NapaJlIeJIbHBIX INIOCKOCTSIX
Temur 4. llepneHauKyJISIpHOCTb OPSIMOM U MIOCKOCTH. [[pr3HaK meprneHIuKyISIPHOCTH IPSIMOK U 1
IIJIOCKOCTH
5. Yron Mexzy npsiMOi U MI0CKOCThIO. TeopeMa 0 3-x neprneHaukyisipax. CBa3p MEXIy )
NapaJUIeIbHOCTHIO M IEPIEHIMKYISIPHOCTHIO MPSMBIX U IJIOCKOCTEN
6. JIByrpaHHBIi yroj. Yroa Mexay IocKoCcTIMU. [leprneHIuKyasspHOCTb ABYX IJIIOCKOCTEM. ’
[Ipu3Hak neprneHuKyJIIpHOCTH IIIOCKOCTEH
7. Ip.p. Pemenue 3ana4y. Kontposis 3nanuii no teme «lIpsMble U MIIOCKOCTH B IPOCTPAHCTBEN 2
CamocTosTenbHas paboTa 00yyarouierocs: HoAroToBKa K orpocy, pabota ¢ KOHCIIEKTOM, pelIeHne 6
3a/IaHUM, IOATOTOBKA K K.].
Pa3znea 4. BekTOpbl M1 KOOPAMHATHI 15/0,42 3
Conepxanue yueOHOTO MaTepuaa
1. BekTop u BeKTOpHBIE BeIMUHHBI. CI0KEHUE BEKTOPOB U UX CBOMCTBA. Y MHOKEHHE BEKTOPOB )
Ha YKCII0 U cBoMcTBA. CKaJIIpHOE YMHOXEHHE BEKTOPOB
2. KonnmHeapHOCTh U KOMILIAHAPHOCTh BEKTOPOB. Pa3inokeHue BEKTOpa 1o AByM ’
HEKOJUIMHEApHbIM U TPEM HEKOMILJIAaHAPHBIM BEKTOpam
Tembl 3. IlpsiMoyroiyibHbIE KOOPJUHATHI Ha INIOCKOCTHU U B IpocTpaHcTBe. KoopanHaThl BEKTOPOB. )
JeiicTBust HaJ BekTOpaMu. BeluncieHye JUIMHHBI BEKTOpa U yIJla MeXy HUMU
4. VYpaBHeHus NpsiMOU Ha MIIOCKOCTU. OKPY’KHOCTD U €€ ypaBHEHHE 2
5. Hp.p. Pemenue 3agauy. KouTposib 3HaHMI 2
CamocrosrenbHas paboTa 00y4aromerocs: moAroToBka K onpocy, padbora ¢ KOHCIIEKTOM, pellieHHe 5
3a/IaHM, IOATOTOBKA K K.p.
Pa3nes 5. @ynkuuu u rpadpuxkun 18/0,5 3
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CojepxkaHue yueOHOro MaTepuaia

1. Omnpenenenune pynkmuu. CriocoOsl 3a1anus GyHknuu. Haxoxaenune o0mactu 3HAYCHUH 1

obnactu onpeseneHus: QyHKIUU 2
2. MOHOTOHHOCTH, YETHOCTh U HEUETHOCTD, MEPUOANYHOCTD (pyHKIMH. [IpocTeiinme 1
npeoOpazoBanus rpagukoB HyHKIHUH
T 3. CreneHHble, MOKa3aTeIbHbIC U JorapudMudeckue GyHKIHH 1
eMb 4. Ip.p. UccnenoBanue @pyukuumii. [loctpoenue rpadukoB GpyHKuu 2
5. IIp.p. IToBTOpEeHUE NPOHCHHOTO MaTepraa 2
6. Ip.p. Iuddepenmpyemplii 3a4éT 2
7. Ip.p. AHaau3 pe3ynbTaTOB KOHTPOJIBHOM paOdoTHl. PerieHne npuMepoB 2
CamocTosTenbHast paboTa 00yyaronierocs: HoJroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, pelIeHHe 6
3aJIaHuM, OATOTOBKA K K.].
Pa3nen 6. KomOnHaTopuka, 3jieMeHThl TEOPUH BEPOSITHOCTEN M MATEMATHYECKOH CTATHCTUKH 24/0,67 2
CopepxxaHnue yueOHOTO MaTepuaja
1. MuoxectBa. 3y4yeHue npaBuil KOMOMHATOPUKHU U IPUMEHEHHUE UX IIPU PELIEHUN 1
KOMOMHATOPHBIX 3a/1a4
2. OcHOBHBIE MOHATHSI KOMOMHATOPUKHU: TIEPECTAHOBKH, COUCTAHMUS, PA3MEIICHUS 1
3. IIp.p. [Ipumenenue dhopMyI Ui BEIYUCICHHS pa3MEIEHHH, IePeCTaHOBOK M COYETaHUHN TIPU )
pelIeHnH 3a1a4
4. Osnakomisenue ¢ 6uHoMoM HproToHa U TpeyronbHUKoM Ilackans 2
5. Ilp.p. Pemenne npakTHYeCKUX 3a7a49 ¢ UCIIOIH30BAHUEM TOHATHN U TPABUI KOMOMHATOPUKH 2
TeMmur Oxonuanmue 1 cemecTpa-68 uacos
6. CoObITus. M3ydyeHne Ki1acCH4eCKOro ONpeiesIeHUs] BEPOATHOCTH, CBOMCTB BEPOSITHOCTH, 1
TEOPEMBI O CYMME U YMHOKEHUHU BEPOATHOCTEH
7. ®opMmyna noyiHOW BeposiTHOCTH. Popmyiia balieca 1
8. IIp.p. IloBTopenue ucneitanuii. @opmyna bepnymnu 2
9. JIMCKpeTHBIE U HETIPEPBIBHBIC CIyYalHbIE BEIUYNHBI. 3AKOH PACTIPEACICHUS JUCKPETHON >
CIIYYaifHOU BEJIMYMHBI
10. Ilp.p. Pemienne 3a1a4 ¢ KOHTPOJIEM 3HAHUI 2
CamocrosrenbHast paboTa 00y4aroerocs: MmoAroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, peIIeHHE 3

SaHaHHfI, IIOJAArOTOBKA K K.p.
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Pa3znen 7. OCHOBBI TPUTOHOMETPHH 24/0,67 3
Copepxxanue yueOHOTO MaTepuasa
1. Pagmannoe n3Mepenue yrioB. M3o0paskeHre yriioB BpalleHUs: Ha OKPYKHOCTH, COOTHECEHUE
BEJIMUMHBI yTJIa C ero pacnonoxeHrueMm. DopMynupoBaHue ONpeaeIeHU TPUTOHOMETPHIECKUX 2
byHKIui. QOPMYIIBI CI0KEHUSI TPUTOHOMETPHUECKUX (DYHKITHIA.
2. @opmynsl npuBeneHus. opMysibl ABOMHOTO U MOJIOBUHHOTO apryMeHTa 2
3. Ilp.p. YupaxHeHus Ha GopMyIIbl CIOXKEHUs, POPMYJIbI TpUBENEHUS, GOPMYJIIbI IBOHHOIO U )
IIOJIOBUHHOT'O apryMEHTa
Temut 4. ®opmymbl mpeobpa3oBaHus CyMMbl U pPa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUYECKUX (DYHKUIMN )
U IPOU3BEJICHUS] B CYMMY M pPa3HOCTb
5. Tlpocreiinue TpUroHOMETPpUYECKHE YPAaBHEHUS BHIA: SInX=a; COSX=a; tgx=a; ctgx=a 2
6. W3ydenue onpeneneHuil apKCUHyca, apKKOCHHYCa, apKTaHT€HCa Yuciia, pOpMyJIMpOBaHHE UX, )
n300pakeHHe Ha eIMHUYHON OKPYKHOCTH, IPUMEHEHHE NP PELICHUH YpaBHEHUN
7. Hp.p. KouTponsHas pabora 2
8. IIp.p. AHanu3 pe3ynbTaToB KOHTPOJIbHOU paboThl. Pemenue npumepos 2
CamocTosTenbHast paboTa 00yyarouierocs: HoAroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, pEeLICHHE 3
3aJlaHuM, IOATOTOBKA K K.].
Pa3nea 8. Hayana matemaruyeckoro anaausa. llpou3sBoaHasi u uHTerpaJj, ux npuMeHeHue 30/0,83 2
Tembl ConepxaHue yueOHOTO MaTepuaa
1. IMocnenoBarenbHOoCTH. O3HAKOMIJIEHUE C IOHATHEM IIPOU3BOAHOU. 3yueHue u )
(hopMyIHpOBaHUE €€ MEXaHMUECKOTO U TE€OMETPUYECKOTO CMBICIIA
2. llpaBuna nuddepeHipoBanus, Ta0NMIIA MTPOU3BOJHBIX dJIEMEHTAPHBIX QYHKIUI. YpaBHEHHE )
KacaTeJIbHOH K rpaduky dyHKuui
3. Tlpu3Haku MOCTOSHCTBA, Bo3pacTaHus u yosiBanus Gynkuuu. Teopema Jlarpamxka 2
4. DOkcrpemymbl pyHkiuu. MccnenoBanue QyHKIMNA HA SKCTPEMYM |
5. HawuOospliee 1 HauMeHbllee 3HaYeHUs] QYHKIMNA Ha TPOMEXKYTKE 1
6. Ilp.p. [IpuMepsb! ucnoab30BaHus NPOU3BOJHOMN JIsl HAXO0XKICHHUSI HAMITYUYIIErO PEIICHUS 2
7. Bropas npousBoanas pyHkmuu. Bemmykinocts. Touku neperunda rpaduika GyHKIHH 2
8. IIp.p. IIpoBeneHue ¢ mMOMOIIBIO NPOU3BOIHON HCCIeT0BaHMs QYHKIIUU, 3aJaHHON (HOpMYJITOit 2
9. TlepBooOpa3Has. HeompeneneHHbBIN HHTETpal U €ro CBOMCTBA TaOIMYHbBIe HHTETPAITHL. )
WuTerpupoBanue
10. IIp.p. Onpenenennsiit uaTerpan. Cporictea. ['eomerpuuecknii cmpici. Berancienue )
OIIPEAEIEHHOI0 HHTErpala
11. Ip.p. [Ipumenenue nHTErpanga npyu penieH!uy 3a1a4
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CamocrosiTensHas padota 00yJaroIerocs: MoAroToBKa K orpocy, padora ¢ KOHCIIEKTOM, pelIeHHe

3aJjaHui, MOJArOTOBKA K K.p. 10
Pa3gesn 9. MHOrOrpaHHMKM M KPYIJible TeJia 18/0.5 2
CopepxkaHue yueOHOTo MaTepuasia
1. Mmuororpanauku. [Ipu3ma u nupamua, ux Bujbl, 3J1€MeHTHI, cBoiicTBa. IlocTpoeHue )
pocTenmux cedeHuil. [IpaBriibHbIE MHOTOIPAHHUKHU
2. O3HaKOMIIEHHE C BUIAMHU TeJl BpalleHus, popMyJIMpOBaHUE UX ONpPEIEICHUIN U CBOMCTB, UX 1
pa3BepTKH, CEUEHUs
3. ®opMyIHpOBaHUE TEOPEM O CEUYCHMH IIapa IUIOCKOCTHIO U INIOCKOCTH, KacaTelabHOH K chepe 1
TeMbl 4. O3HakOMJIEHUE C NOHATHSIMM IIONIAIA U 00beMa, aKCMOMaMH U CBOMCTBAMU 2
5. Ip.p. U3ydenue TeopeM 0 BBIYUCICHUN 00BEMOB IMPOCTPAHCTBEHHBIX Tel. Perenne 3a1ad Ha )
pUMeHeHHe (GOopMyJ BHIYUCIEHUS] 00bEMOB
6. Wzydenue Gpopmyt AJisi BBIYMCICHUS TUIOIAACH TOBEPXHOCTEH MHOTOTPAHHUKOB H TEIl )
BpaLICHUs
7. Ilp.p. Pemenue 3a1a4 Ha BIYMCIEHUE TUIOMIAAEH NOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI 2
CamocrodrenbHas paboTa 00y4aroerocs: MoJAroToBKa K onpocy, padbora ¢ KOHCIIEKTOM, peleHHe 6
3aJlaHul, MOATrOTOBKA K K.D.
Pa3gen 10. YpaBHeHHsI M HEPABEHCTBA 15/0,42 2
CopnepxaHue yueOHOTO MaTepuala
1. Tp.p. Pemenune panrioHanbHbIX, HPPAMOHATIBHBIX, TOKA3aTEIbHBIX, JIOTApU(IMUIECKUX )
YPaBHEHUH U CUCTEM
2. IIp.p. Ucnons3oBanue CBOWCTB U rpaduKkoB (GpyHKIWIA /Ui pemeHus: ypaBHeHui. [loBTopenne )
TeMmbr OCHOBHBIX IPUEMOB PELICHUS CUCTEM
3. Mp.p. Pemenue cuctem ypaBHEHHI ¢ MPUMEHEHHEM Pa3IMYHBIX CIOCO0OB 2
4. IIp.p. Ucnonb3zoBaHue CBOWCTB U IrpaMKOB (PYHKIMH ITPHU pellICHUH HEPABEHCTB 2
5. Ilp.p. PemeHne HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHUEM Pa3IMYHBIX CIOCO00B 2
CamocrosrenbHas paboTa 00y4aroerocs: MoAroToBka K onpocy, padbora ¢ KOHCIIEKTOM, pellieHHe 5
3aJJaHUi, TOATOTOBKA K K.D.
Bceero 201/5,83
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7. MarepuaJibHO-TEXHU4YECKOE H Y4eOHO-MeTOAnYecKoe odecneueHue

7.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPHAIbHO-TeXHUYECKOMY M YU4eOHO-
MeTOANYEeCKOMY 00ecle4eHHI0 YCJIOBHI peain3anuu NporpaMMbl JHCIAIIIHHBI

OcBoeHue mnporpaMMbl y4eOHOW JUCHMIUIMHBI MaremaTuka MmpeanojiaraeT Hajlndyue
y4eOHOTro KabnuHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OOECIICYUTh 00YUYarOmUMCS CBOOOTHBIN
nocTyn B IHTEepHET BO BpeMsi yueOHOTro 3aHATHs U Iepuo]] BHEYUeOHOH e TebHOCTH.

[Tomemenne kaOWHETa MJOJDKHO YIOBJIETBOPATH TpeboBaHusM CaHUTapHO-3IHIEMHO-
norudeckux mnpaBwi U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIIOBHIM
000pyJI0BaHUEM, YKa3aHHbIM B HACTOSIUX TPEeOOBaHUIX, B TOM YMCJE CHELHUATU3MPOBAHHON
y4eOHOIl MeOenblo M CpeICcTBaMU OOYYEeHHMS, JOCTATOYHBIMHU JUISL BBIMOJHEHUS TPeOOBAHUU K
YPOBHIO TIOJATOTOBKH 00yYaromuxcs'.

B kabunere HOMKHO OBITh MYyJNIBTHMEIUIHOE OOOpYIOBaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTelbHOTO MpoIecca MOTYT MPOCMATPUBATh BU3YaIbHYIO MH()OPMAIHIO 110
MaTeMaTHKe, CO3/1aBaTh IPE3EHTALNH, BUIC€OMaTepUallbl, UHbIE JIOKYMEHTBHI.

B cocraB y4eOHO-METOIMYECKOTO ¥ MaTePUATBHO-TEXHUYECKOTO OOECIICUEHUsT MPOrpPaMMBbI
y4eOHOM TUCITUIUTMHBI MaTeMaTHKa BXOIAT:

* MHOTO()YHKIIMOHAIEHBIA KOMILJIEKC TPETIOAaBaTES;

* HamsIHBIE OCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJMII, IJIAKaTOB, MOPTPETOB BBIJAIOIINXCS
YYCHBIX-MATEMATUKOB H JIp.);

° I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIC CpEacCTBa;
¢ OKPaHHO-3BYKOBLIC HOCO6I/IH;

* KOMIUIEKT TEXHHYSCKOM JOKYMEHTAIMK, B TOM YHCJIIC IMacCropTa Ha CpEACTBa O6yquI/IH,
HHCTPYKIUU 10 UX UCITIOJIB30BAHHUIO U TCXHUKC 6630HaCHOCTI/I;

* OubmmoTeuHbIi HOHI.

B Oubnuoreunsii (GoHA BXOIAT Y4eOHUKH, ydeOHO-MeTomuueckue KoMmrekTsl (YMK),
o0ecrieunBaIIe OCBOCHHWE YUYeOHOW AWCIHMILIMHBI MaTemaTthka, PEeKOMCHJIOBAHHBIC WIIH
JOTYIIEHHBIE ISl WMCIOJNB30BaHUS B TPOPECCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUsX,
peanu3yromux 00pa3oBaTeNbHYI0 TPOrpaMMy CpemHero oOmero oOpa3oBaHUsS B Mpejenax
ocoenus [IIICC3CIIO na 6a3e 0cHOBHOTO 001Iero 00pa3oBaHUs.

bubnuoreunsiii GoHI MOXKET OBITH OMOJIHEH SHUUKIONEIUSIMH, CIIPABOYHUKAMHU, HAyYHOH,
HAY4YHO-TIONYJISIPHON U Ipyroil TUTepaTypoil o MaTeMaTuke.
B nponecce ocBoeHust mporpaMMbl yu4eOHOM AMCHUIIMHBI MaTeMaTHKa CTYJICHTbI JOJKHBI

MOJYYUTh BO3MOXHOCTH JIOCTYNa K 3JIEKTPOHHBIM Y4YeOHBIM MarepHuajgaM IO MaTeMaTHKe,
MMEIOIIUMCST B CBOOOJHOM J10CTyne B ceTd VHTepHeT (3JeKTPOHHBIM KHUTaM, MPaKTHKyMam,
Tectam, Marepuanam EI'D u ap.).

7.2. UndopmaumonHoe odecnevyeHue 00ydeHus
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Hanasin A. A. Maremaruka : yueOnuk aist CI1IO / A. A. JlagasiH. - 3-e uzn. — Mocksa : @opym
: HULL UHD®PA-M, 2020. - 544 c¢. — (Cpennee npodeccronansnoe obpazoBanue). — URL:
http://znanium.com — Pexxum octyna: mo noJnucke.
Bbammakos M. U. Marematuka : yue6nuk ans CIIO / M. U. bammakos. — Mocksa : KnoPyc,
2020. — 394 c. — URL.: https://www.book.ru. — Pexxum goctyna: mo mojamucke.
Cenbix U. FO. Maremaruka : yueOHuk u npaktukyMm s CIIO / U. 0. Cegsix, 1O. b.
I'pebenmukoB, A. HO. IlleBeneB. — MockBa : UsnmarenbctBo [Opaiit, 2020. — 443 c. —
Mockaa : FOpaiit, 2020. — URL : https: // urait.ru. — Pexxum gocTymna: 1o noamucke.

Boromonos H. B. Martematuka : yue6nuk juist CI1O / H. B. Boromonos, I1. Y. Camoiinenko. —
5-e m3x., mep. u gon. — MockBa : MWsznmarensctBo IOpaiit, 2018. — 401 c. —
(ITlpodeccuonanbuoe odpazosanue). — URL: https: // urait.ru.— Pexxum noctymna: no noamnucke
Boromonos H. B. [Ipaktuueckue 3aHsaTHs o MaremaTuke B 2 4. Yacte 1 : yuebHOE mocobue
st CIIO / H. B. boromonos. — 11-e uzn., nep. u non. — Mocksa : U3narensctBo FOpaiiT,
2019. — 326 c. — (IIpodeccuonansHoe oOpazoBanue). —URL: https://urait.ru. — Pexum
JOCTyMA: 10 MOJIUCKe

Boromonos H. B. [Ipaktudeckue 3aHsaTHs 10 MatemMaTHke B 2 4. Yacte 2 : yuebHOE mocobue
st CIIO / H. B. boromonos. — 11-e uzn., nep. u non. — Mocksa : U3narensctBo FOpaiiT,
2020. — 251 c. — (IIpodeccuonansHoe obpazoBanue). — URL: https://urait.ru. — Pexum
JOCTyMA: 10 MOJIUCKE

AtanacsH JI. C. 'eomerpus (B 2-x yactsx). Y. 1 : yueOnoe nocodue / JI. C. Artanacsn, B. T.
bazsuieB. — Mockaa : KnoPyc, 2017. — 396 c. — URL: https://www.book.ru. — Pexxum gocryna:
IO TTOATIHCKE.

Artanacsan JI. C. 'eomerpus (B 2-x vactsx). Y. 2. : yue6Hoe mocodbue / JI. C. Atanacsan, B. T.
baspuieB. — Mocksa : KuoPyc, 2017. — 424 c. — URL: https://www.book.ru. — Pexum
JIOCTYTA: 1O MOJIIHICKE.

ﬂOHOJ’IHI/ITeJIbHaH JUTEpaATypa

Hanasin A. A. COopHUK 3a7a4 MO0 MateMartuke : yueOHoe nocooue /A. A. Jlanasn , 3-e u3zg. —
Mocksa : @opym, MIHOPA - M, 2018. - 352 c.: - (Ilpodeccuonansroe odpazoBanue). - URL:
https://znanium.com. — Pexxum gocTyma: 1mo moamnucke.

BoromosioB H. B. Maremaruka. 3agauun ¢ pemenusmMu B 2 4. Yactp 1 : yuebHoe mocobue amis
CIIO / H. B. boromonos. — 2-e u3n., uctp. u gon. — Mocksa : U3garensctBo FOpaiit, 2020. —
439 c. — URL: https://urait.ru. — Pesxum gocTymna: mo moAmmcke.

BoromosioB H. B. Maremaruka. 3agauun ¢ pemenusmMu B 2 4. Yactp 2 : yuebHoe mocobue amis
CIIO / H. B. boromonoB. — 2-e u3n., ucnp. u gomn. — Mocksa : U3mparensctBo KOpaiit, 2020. —
320 c. — URL: https://urait.ru. — Pexum gocTyna: o noamnucke.

Kpemep H. III. Matemaruka s kosemxkei : yauedbHoe nocodue ans CIIO / H. L. Kpemep, O.
I'. Koncrantunosa, M. H. ®puaman ; nox pen. H. L. Kpemepa. — 10-e u3a., nep. u gomn. —
Mocksa : UznatenbctBo KOpaiit, 2020. — 346 c. — URL: https://urait.ru. — Pexxum noctyna: mo
TIOIITUCKE.

Kyuep T. II. Marematuka. Tectsl : yuebHoe nocobue qis CIIO / T. II. Kyuep. — 2-e u3n.,
ucnop. u gon. — Mocksa : UsnarensctBo FOpaiit, 2020. — 417 c¢. — URL: https://urait.ru. —
Pexxnm noctymna: mo noanucke.
8. XapakTepucTiiKa OCHOBHBIX BH/I0B YUe€OHOI1 1eATeIbHOCTH, KOHTPOJIb U
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OllEHKA Pe3yJbTATOB YUeOHOM M CIUILIUHBI.

KoHTpob 1 o1ieHKa pe3yIbTaTOB OCBOSHHS YUeOHOM TUCIUIUIMHBI OCYIIECTBIISAETCS
IIPENnoAaBaTesieM B IPOLECCE NMPOBENCHUS NPAKTUUECKUX 3aHATUHI, TECTUPOBAHUS, a TAKKE
BBITOJIHEHHSI 00YYaIOIMMUCS MHIUBUAYATbHBIX 3a/JaHHI U IPOMEXYTOYHOM aTTeCcTalluei.
MeTobl KOHTPOJISL HallpaBJIeHbl Ha IPOBEPKY O0yUarOIIHUXCSL:
v/ — BBINOJIHATE YCIIOBUS 3[aHKS HA TBOPYECKOM YPOBHE C MPEICTaBICHUEM COOCTBEHHOM

TTO3HUIINH;

—_ JeaaTh OCO3HAHHBIM BLI60p crmocoboB JIEUCTBUM U3 paHeC NU3BECTHBIX;

v\ —OCYLIECTBIATH KOPPEKLUIO (MCIPABIEHNUE) CAETAHHLIX OIIMOOK Ha HOBOM YPOBHE
npejaraeMbIX 3aJaHui;

v' — paboTaTh B rPyIIIe ¥ NPEACTABIATEL KaK CBOK, TAK U IO3MIHIO TPYIIIIbI

(I)OpMLI H METO/bI

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BH/I0B /1eATEJIbHOCTH KOHTPOJISI U OLCHKHU
o0yuarommxcst pe3yJbTaToB
(Ha ypoBHe y4eOHBbIX JIeiiCTBHIl) o0yuyeHust
O3HaKOMJIEHHE C POJIbI0 MATEMATUKH B HayKe,
TEXHHKE, SKOHOMHKE, NHOOPMAIIMOHHBIX TEXHOJOTHUSIX
BBeaenne Y TIPAKTUYECKOW JIEATEIHbHOCTH.
O3HakoMIJIEHHE C LEeJIAMH U 33a4aMU U3y4EHHUS
MaTeMaTHUKH MpU ocBoeHuH crneunaibHocred CI10
Anreopa
Brinonnenune apupmMeTndecKux AeMCTBUIN HaL 1. Wuteprnperanus
YHUCJIaMHM, COYeTas YCTHBIC U MUCbMECHHBIC ITIPUEMBI. pE3yILTaTOB
Haxosxnenne npuOIMKeHHBIX 3HAYCHU BEJTMYUH U HAOIIIOICHUH 3a
IIOrPEIIHOCTEN BhIUKMCIEHHH (a0COIOTHON U ACATCIEHOCTBEO
OTHOCHUTEJIbHOW); CPABHEHHUE YMCIIOBBIX o0yuatomerocs B
Pa3Burue noHaTus BBIPAKCHUM. fponecoe OCBOCHIA
o0pa3oBarenbHOI
0 4ucJe Haxoxnaenue ommnbok B mpeoOpa3zoBaHUsIX U IPOTPAMMEL,
BBIYUCIICHUSX (OTHOCUTCS KO BCEM IIyHKTaM
POrPaMMBI) 2. CraproBast
KopHn, crenenn, O3HaKOMJIEHHME C IOHATHEM KODPHS 11-1 CTENEHH, JIMarHOCTHKA
Jorapupmsl CBOMCTBAMHM PaJUKaJIOB U IPABUIAMH CPAaBHEHUS HIO/ITOTOBKU
KOPHEHA. 00yYarommxcs 1o
DopMyIMpOBaHHE ONIPENEIECHUs KOPHS U CBOMCTB MIKOJIEHOMY Kypcy
MAaTCMaTHUKH,

KOpHEH. BeIuKciieHne U CpaBHEHUE KOPHEH,
BBIIIOJIHEHHUE NPUKHUJIKU 3HAYEHUS KOPHSI.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZIepXKaIINX PaaUKaIbI.

BrinonHenue pacueToB 1o popmyiiam, CoaepKaIIM
paaMKalbl, OCYIIECTBIISISI HEOOXOIMMBIE MOICTAHOBKU
U TIpeoOpazoBaHMUA.

OrnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUH C
panukanamMu. Pemenue uppauvoHaabHbIX YPaBHEHUN.
O3HaKOMJICHHE C IOHATHEM CTETICHH C
JEHCTBUTEIILHBIM IIOKA3aTEIIEM.

Haxox/1eHne 3HaueHMil CTENEHH, UCTI0Ib3Ys TPU

BBISIBJICHHE MOTHBALUH
K M3YYCHHIO HOBOTO
MarepHaa.

3. Texyumii KOHTpOJIb
B (hopme:

- YCTHOTO ¥ TUCBMEHHOTO
0oIpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX paboT
[0 TeMaM pa3/ejoB
JUCLUIITNHEI,
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HCOGXOI[I/IMOCTI/I HHCTPYMCHTAJIbHLIC CPCIACTBA.
3anucbIBaHUE KOPHS /1-U CTETIEHU B BUJIE CTEIICHH C
JIpOoOHBIM TIOKa3aTeNeM U Hao0opoT.

DopmyJIMpOBaHUE CBOMCTB CTENEeHEH. Boluncnenue
CTEIIEHEHN ¢ pallMOHAJIBHBIM IMOKA3aTCJICM, BBIITOJTHCHUC
NPUKUIKY 3HAUYEHUS CTEIIeHH, CPAaBHEHHE CTEIICHEH.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
coAepKalluX CTeNeHU, MPUMEHSs CBOICTBA. Permenue
IIOKA3aTeJIbHBIX YPaBHECHUN.

O3HakoMJICHUE C IPUMEHEHUEM KOPHEHN U CTEeTIeHEN
ITPU BBIYUCJIICHUU CPEAHUX, NCIICHUN OTPE3Ka B
«30JI0TOM ceueHuun». Penienre npuKkiIaaHbIX 3a1a4 Ha
CJIOXKHBIC TPOUCHTHI

Brimonnenue npeobpa3zoBaHuii BIpayKEHHI,
npuMeHeHue GopMyl, CBI3aHHBIX CO CBOMCTBaMU

- ToMaIlrHe paboTsl;
- CaMOCTOSITENIEHOM
paboThL

4. PyGesxHbrit
KOHTPOJIb 10 TeMaM
«KopHnu, CTCIICHH,
aorapu@mery»,
«Kombunaropuxa,
OneMeHTHI TEOpUH
BEPOSTHOCTEM,
OYHKIUNY,
«IIpousBogHBIC u
UHTETpaJIbD».

5. Utorosas
arTecTamus B popMme
9K3aMeHa

IIpeodpa3oBanue cTerneHel u jorapudmos.
ajaredOpanmyeckux Omnpenenenue 00J1aCTH JOMYCTUMBIX 3HAYCHHUI
BbIPaKEHH I JOrapupMUUECKOTO BhIpakeHus. Perenue
JOrapu(pMHUUECKUX YpaBHEHUI
OcHOBBI TPUTOHOMETPHH
N3y4yenne paninaHHOro METOAA U3MEPEHUS YIJIOB 1. Wurepniperanmst
BpAICHUS U UX CBSI3U C I'PalyCHOM MEpOM. pe3yJIbTaToB
N306paxkenune yrioB BpalleHUsI Ha OKPY>KHOCTH, Ha0o/IeHHi 3a
COOTHECEHHUE BEJMYUHBI YIJIa C €70 PACIIOIOKEHHUEM. ACSATENBHOCTBIO
o obydJarorerocs B
DopMyIUpOBaHUE ONPEAETIEHUI TPUTOHOMETPHUUECKHUX
. nporecce OCBOCHHSI
OcHOBHbBIE OHATHUSA (GYHKUIUH 151 yTII0B TOBOPOTA M OCTPHIX YTJIOB pon 9
5 00pazoBaTenbHOM
IPSIMOYTOJIBHOTO TPEYTOJIBHUKA U OOBACHEHUE UX TIPOTPAMMSL.
B3aMMOCBSI3H
OcHoBHBIC [IpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUUECKUX 2. CraproBast
TpI/IFOHOMeTpI/l‘leCKI/le TOXIACCTB IJIsI BBIYUCIICHUA 3H3‘I€HHI>'I ITUarHOCTHKAa
TOKAECTBA TPUTOHOMETPUYECKUX (PYHKLUHI 110 OAHOM U3 HUX HOJI'OTOBKU
N3ydeHre 0CHOBHBIX (hOPMYJI TPUTOHOMETPUH: 00yyaroIMXCsl 1o
(hopMyJIBI CIIOKEHMS, YIBOCHUS, IPe0Opa30oBaHUs HIKOJILHOMY Kypcy
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MaTeMaTHKH,
BBISIBJICHUEC MOTHBAIlUN
IIPOM3BEJICHUE U NIPOU3BEACHHUS B CyMMY U JICHHC  MOTHBAIL
K H3YUCHHIO HOBOI'O
MIPUMEHEHUE TP BHIYMCIICHUH 3HAUCHUS MaTepuana
IIpeodpa3oBanus TPUTOHOMETPUUYECKOTO BBIPAXKEHUSI U YIPOILEHUS €TO. '
npocTemux O3HaKOMJICHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK Ha 3. Texkymmii KOHTPOID
TPUTOHOMETPUYECKHUX | E€IUHUYHON B opme:
Bblpa?KeHl/[i/i OKPY>KHOCTHU U IIPUMCHCHUEC UX IJId BBIBOJA q)OpMy.TI - YCTHOI'O Y TUCBMEHHOTO
IIPUBEICHUS OIIpoCa;
IMpocreiimme Pemenue o ¢popmynam U TPUTOHOMETPHUIECKOMY - IPAKTHYECKUX PadoT;
TPUTOHOMETPUYECKHE | KPYIy IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHHUN. | - KOHTPOJLHBIX pabot
ypaBHEHHS H [TpumeHeHne OOIIUX METOIOB PELICHUS YPaBHCHHI O TEMaM  pas/IciioB
Hepasencmea (MpHBEIEHNE K IMHEHHOMY, KBAJPATHOMY, METO/I UCHHILITHHEL
o - AOMalllHECHU pa6OTLI;
pa3/I0KEeHUs] HA MHOXHTENH, 3aMEHbI [IEPEMEHHON) TpU .
. - CaMOCTOSITENTEHON
pELIEHNN TPUTOHOMETPUIECKUX YPABHEHUH. paGoTs!

YMeHnue oTMeuaTh Ha KpyTe peleHus TpoCTEHIINX
TPUTOHOMCTPUYCCKHNX HCPABCHCTB
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O3HakOMJIEHHE C IOHATHEM OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIUH.

W3yuenue onpeneneHnii apkCuHyca, apKKOCHHYCa,
apKTaHIeHca

4. Py6exHbrit
KOHTPOJIb 10 TeMaM
«KopHu, CTEIICHHU,
norapudMsbD»,
«KombuHaropuka,
DIIeMEHTBI TEOPHH
BEPOSITHOCTEM,
DyHKIUNY,
«IIpousBoausie u
WHTETPAJTBI».

ApKcHHYyC, yncina, GpopMyJIupoOBaHue X, U300pakeHne Ha 5. Utorogas
APKKOCHHYC, €AMHUYHON OKPYXHOCTH, IPUMEHEHHE NPU PELICHUH arTecTanys B (opMe
APKTAHI'€HC YUCIa ypaBHEHUH 9K3aMeHa
®YHKIMU, UX CBOMCTBA U TPAOUKU
O3HakOMJICHHE C IOHATHEM NEpEeMEHHOM, mpumepamu | 1. Wurepnperanust
3aBUCUMOCTEN MEXKAY IIEPEMEHHBIMMU. pe3yJILTaTOB
O3HakoMIICHHE C IOHATHEM rpaduKa, onpeaeieHrue Ha0TroCHHI 3a
MPUHAJJIEKHOCTH TOYKU rpaduKy QyHKIUH. ACATENEHOCTBIO
Onpenenenue 1o GopmyJsie IPOCTEHIIIEH 3aBUCUMOCTH, Egzzz};femi CBOGHHE
DyHKIUH. BHJIA €€ rpaipmca. Bripaxkenue no gpopmyiie oHOM 0BpasoBaTEbHOM
IHousitue o NIEPEMEHHON uepe3 Jpyrue. e —
HeNpepbIBHOCTH O3HakoMJIeHHE C onpeeTeHreM (YyHKINH,
pynxnun dhopmynupoBanue ero. Haxoxnenue odnactu 2. CraproBas
ONpCACIICHUA 1 00J1aCTH 3HAYECHUN q)YHKI_[I/II/I IUarHOCTHKA
O3zHakoMJIeHHE ¢ TpUMepamMH (PYHKIIMOHAIBHBIX MOJI'OTOBKU
3aBUCHMOCTEH B peaibHbIX MPOLIECCAX U3 CMEKHBIX 00y4aOLIMXCsL 1o
JUCIUTIIIAH. IIKOJIEHOMY Kypcy
MaTEMATUKH,

CpoiicTBa pyHKIUM.
I'padpuueckas
HHTepHnpeTanus.
ITIpumepsi
(pyHKUMOHAJIBHBIX
3aBHCHMOCTeil B
peajIbHbIX

npoueccax u sABJICHUIX

O3HaKOMIICHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMHU
HEKOTOPBIX CBOMCTB JIMHEHHON M KBaJIpaTUYHON
(yHKIUH, POBEICHNE UCCIICIOBAHUS TUHEHHOM,
KyCOYHO-JTMHEHHOH, TpOOHO-TUHEHHO U
KBaJ[paTHYHON (DYHKIIMH, IIOCTPOCHUE UX TPa(UKOB.
[Toctpoenue u ureHue rpa@uKoB (YHKITHIA.
Hccnenoranmne GpyHKIMH.
CocraBnenue BUA0B (PyHKIUN IO JAHHOMY YCJIOBHIO,
pelieHue 3aa4 Ha SKCTPEMYM.

BrimostHeHHe npeoOpa3oBaHuil rpaduka GyHKIIHHA

Wzydenune nonwsmus obpamuoii pynkyuu, onpeaeacHne

BBISIBJICHHE MOTHBALUU
K H3Y4YEHHI0O HOBOIO
MaTepHana.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ MTACHMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJIBHBIX padoT
o TeMaM  pasJelioB

BUJIA U nOCMpoenue papuxa 06pammuoi gynkyuu, AUCLHILTHHBL, .
- A0OMAalllHCHU PaOOTHI,
Haxooicoerue ee 001acmu onpeoeienus u 0o1acmu A P o
o o o - CAMOCTOATCIIbBHON
3nauenuti. [IpuMeHeHune cBOMCTB QyHKUUI NpU paBoTE!
UCCIIIOBAaHUY YPaBHEHUH M PEIICHUH 33249 Ha '
IKCTPEMYM. . 4. PyOexHbIi
O0OpartHble pyHKIUH O3HaKOMJICHHE C IOHSTHEM CI0KHON (DYHKITHH KOHTPOJIb 10  TeMaM
Crenennble, NoKa3a- Brruucnenue 3HaueHni GyHKIMN O 3HAYEHUIO «KopHnu, CTEIEHH,
TeJbHbIE, apryMeHra. sorapumery,
Jorapupmmuyeckue u Onpenenenue NOI0KEHUS TOUKH Ha Tpaduke 1o ee «Kombunaropuka,
TPUTOHOMETPUYECKHe | KOOpJIMHATaM M Ha00OpOT. DnemMeHTb! Teopun
(pyHKIHH. Hcnonb3oBanue cBONCTB (PyHKIMIA /U1 CpaBHEHUS BCPOATHOCTCH,
Oo6parnbie 3HAYEHUH CTETNEHEN 1 Torapu(hMoB. DyHKUMI,
«ITpou3BoHbIE u
Tpuronomerpudeckue | Iloctpoenue rpagukoB CTENEHHBIX U JIOTapUPMUIECKUX DAL
o HUHTCT bI».
hynxun byHKIMIA P
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Pemenune nmokazaTenbHBIX U JTOTapH(PMUIECKIX
YPaBHEHHUI U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C IOHSATUEM HENPEPBIBHON

5. Utorosas
arrecranus B popme

nepuoandeckoi GpyHKuuy, GopMyIHPOBAHHE CBOMCTB IK3aMCHa
CHUHYCa U KOCHHYCa, IIOCTPOCHHE UX TPAPUKOB.
O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKUX KOJIeOaHUH
U TIpUMEpaMH TapMOHUYECKHUX KOJIeOaHMH [Tt
OTIMCAaHUS TPOIIECCOB B PUBUKE U APYTUX 00JIACTAX
3HaHUS.
O3HaKOMJICHHUE C TTIOHATHEM Pa3pbIBHOW MEPHOIAYECKOM
byHKkunu, popMynIupoBaHHe CBOMCTB TaHI€HCA U
KOTaHIe€HCa, MOCTPOCHHE UX TPaPUKOB.
[Ipumenenne cBOMCTB GYHKUIUH AT CPAaBHEHUS
3HAYEHUU TPUTOHOMETPUUECKUX (PYHKITUH, PEIICHUS
TPUTOHOMETPUUECKUX YPaBHEHUH.
Ilocmpoenue epaguxos oopamuwvix
MPUSOHOMEMPUYECKUX PYHKYUU U onpedeienue no
epagukam ux ceoticma.
Brinonnenune npeoOpa3oBaHusi rpaduKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
O3HakoMIJIEHHE C TIOHATUEM YUCIOBOU L. WuTepriperanus
MOCJIENOBATEIBHOCTH, CIIOCO0AMM €€ 3aJaHus, PpE3yJIbTAaTOB
BBIUMCIICHUSIMU €€ WJICHOB. HabJto/IeHHi 3a
O3naxomaenue ¢ nonamuem npeoena ACHTEIBHOCTBIO
nocned08amenbHOCmu. o0yuatomerocs "
nporecce OCBOCHHUS
O3HaKOMJICHHE C BBIYHUCICHHEM CYMMbI O€CKOHEYHOTO .
00pa3oBaTebHOI
YUCJIOBOIO Psi/ia HAa MPUMEPE BHIYUCICHHS CYMMBbI R ———
OCCKOHEYHO YOBIBAIOIIEH T€OMETPHUIECKOM
HIPOTPECCHM. 2. CraproBas
Pemenue 3aaa4 Ha MPUMCEHCHUEC (bOpMYJ'IBI CYMMBI JUarHocTUKa
IlocjienoBaTEILHOCTH | OECKOHEUHO YOBIBAIOIIECH T€OMETPUYECKON MPOTPECCHH | HOArOTOBKU
IIpousBoaHas u ee O3HaKOMJICHHUE C TTOHATHEM MTPOU3BOHOM. 00yJaromuxcs 1o
NpUMeHeHHue Nzydenue u popMyIrpoBaHUE €€ MEXaHUUECKOTO U HIKOIBHOMY Kypcy
MaTEMATUKH,

FeOMETPUUYECKOTO CMbICIIA, U3YYeHHE aIropuT™Ma
BBIYKCIICHUS IPOU3BOJIHON HA MPUMEPE BHIYMCICHUS
MT'HOBEHHOM CKOPOCTH U YIJIOBOrO K03 duirenrta
KacaTeJIbHOM.

CocraBiieHre ypaBHEHUS KacaTeJIbHOM B 00IIeM BH/IE.
YcBoenue npaswi qudhepeHIIMPOBAHMS, TAOIUIIBI
MPOU3BOHBIX 3JIEMEHTAPHBIX (QYHKIIHUM, TPUMEHEHHE
it muddepeHIUpPoBaHus (PYHKIIHMIA, COCTABICHUS
ypaBHEHHUS KacaTelbHOM.

N3ydenne TeopeM o CBS3U CBOWCTB (DYHKITUU U
MPOU3BOHOMN, (OPMYIIUPOBKA HX.

[IpoBenenue ¢ MOMOUIBIO MPOU3BOJHON UCCIECIOBAHUS
(dbyHKIMH, 3a1aHHONU (POPMYIIOH.

YcTaHOBIIEHUE CBSI3U CBOMCTB (PYHKIIMU U
MIPOU3BOHOM MO UX rpaduKam.

[IpuMeHeHne MPOU3BOHOM IS PEIICHM 3a1a4 Ha
HaX0JIeHne HauOOJIbIIET0, HAUMEHBIIETO 3HAYeHUS U
Ha HAXOXKJEHHE dKCTPEMyMa

BBISIBJICHHE MOTHBALH
K H3Y4YEHHI0O HOBOIO
MaTepuaa.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOT'O ¥ TUCBMEHHOTO
orpoca;

- IPaKTUICCKUX PadoT;

- KOHTpPOJIBHBIX pPadoT
o TeMaM pa3/ejoB
JUCIIMILINHEI;

- ToMalrHe paboTsl;

- CaMOCTOSITETIEHOM
paboTHL

4. PyGexxHbrit
KOHTPOJIb 10 TeMaM

29




O3HakOMJIEHHE C IOHSATUEM UHTETpaia u
nepBOOOPa3HOM.

W3ydenue npaBuiia BHIYUCICHUS TIEPBOOOPA3HON U
teopembl HeroTona—JleiiOnuma.

Pemenue 3aa4 Ha CBsI3b IEPBOOOPA3HON U ee
MIPOU3BOAHOM, BRIYMCIICHHE TIEPBOOOPA3ZHOM ISt
JTaHHOU (QyHKITHH.

«KopHu,
norapudMeDy,
«KombuHaropuka,
OneMeHTHI TEOpUH
BEPOATHOCTEM,
DOYHKIUNY,
«ITpousBoiHbIE u
HMHTETpalbD».

CTETICHU,

5. Utorosasa

IlepBooOpa3nasn Pemenue 3a1a4 Ha npyUMEHEHHE UHTErpayia 1JIs arTectanus B popme
U MHTEerpaJ BBIUMCIICHHS (PU3UYECKHUX BEIMYMH U IUIOMIAICH IK3aMeHa
YPABHEHUWS 1 HEPABEHCTBA
YpaBHeHnus U cucteMbl | O3HAKOMJIEHUE C MPOCTEHIIMMHU CBEIECHUSAMHU O KOpHsX | 1. Wurepnperarius
YPaBHEHUI anreOpanvecKux ypaBHECHUU, TOHATUSMHU WCCIICIOBAHMS | PE3yIbTaTOB
HepaBeHncTBa 1 YPaBHEHUH U CUCTEM YPABHEHMIA. HAOTI0 ICHHH 3a
CHCTEMbI HEPABEHCTB ¢ | VI3ydeHHe TEOpHH PaBHOCHIBHOCTH ypaBHEHHH u ee | ACATCIBHOCTRIO
JBYMSI IePEMEHHBIMH | IDUMCHEHHs.  [IOBTOpeHHMe  3alucd  pelueHus obyatomerocs B
CTAHJAPTHBIX YpPABHEHHl, NPUEMOB IpeodpasoBamms | LO1CCCC OCBOCHIA
o 06paSOBaT6J'ILHOI/I
YPaBHEHUH Ul CBEACHMS K CTAHAAPTHOMY YPaBHEHMIO. S —
Pewenne palMOHANIBHBIX, HMppalOHaIbHBIX,
IIOKA3aTe/IbHbIX U TPUTOHOMETPUYCCKHX YPaBHEHUH H | 5 Craprosas
CHCTEM. JMArHOCTHKA
HUcnonb3zoBanre CBOMCTB U TpadukoB (QYHKUMH IS | onrortoBku
peurenust ypapHenuid. [IoBTopeHne OCHOBHBIX NMPHEMOB | oGyqarommxcs o
pELICHUS CUCTEM. HIKOJIBHOMY Kypcy
Pemienne ypaBHeHMIl C NPUMEHEHHEM BCEX IPHUEMOB | MAaTEMATUKH;

(pa3J'IO)K€HI/I$I Ha MHOXUTCIIN, BBCACHUA HOBBIX
HCHU3BCCTHBIX, ITOACTAHOBKH, rpa(queCKoro MCTO,I[a).

Pemenne cucrtem  ypaBHEHHMH €  NPHUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.
O3HakomjieHME C OOIIMMH  BONPOCAMH  PELICHHUS

HEpaBEHCTB U MHCIIOJIb30BaHUE CBOWCTB U TpaduKOB
(YHKUUH NPU pelIeHUH HEPABEHCTB.

Pemienne HepaBeHCTB U CHCTEM
IMPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.

[IpumeneHne mMaTeMaTHYECKUX METOJIOB JUISl PEIICHUs
CoJIepKaTeNbHBIX 33/1a4 U3 Pa3InYHbIX 00IacTeil HayKu
U IpakTUKU. VIHTEepnpeTupoBaHUE pPE3YJIbTAaTOB C
Y4ETOM peabHbIX OIpaHUYECHUN

HCPABCHCTB C

BBIABJICHHEC MOTHBaIIUH
K H3YUYCHHIO HOBOI'O
Martepuala.

3. Tekymmii KOHTPOJIb
B opme:

- YCTHOTO ¥ ITHCEMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJNBHBIX pPaboT
o TeMaM pasZelioB

JICTIMTLINHEL;
- ToMaIrHe padoThl;

- CaMOCTOSITENIBHOM
paboTsL

4. Pybexnbrit
KOHTPOJIb TIO0 TeMaM
«KopHu, CTETIEHH,
JorapuGMeI,
«Kombunaropuka,
OneMeHTHI TeOpHUU
BEpPOSITHOCTEH,
DyHKIUNY,
«ITpou3BoHbIE u
HWHTETPAIIBI».

5. Utorosasa
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arrecraius B Gopme

OK3aMCHa
3JIEMEHTBI KOMBUHATOPUKH, TEOPUN
BEPOSTHOCTEHN U CTATUCTHUKH
N3yueHnue npaBuiaa KOMOMHATOPUKH U IPUMEHEHUE 1. Wurepnperanust
IPY pEHIeHUH KOMOMHATOPHBIX 3a/ad. pe3yJILTaTOB
Perenne KOMOHHATOPHBIX 3a1a4 METOOM mepeGopa u | HAOMoIeH i 3a
TI0 [IPABUITYy YMHOXKEHHSL. Hg’ITem’HOCTI’m
O3HakOMJIEHHE C TOHATUSAMU KOMOMHATOPUKH: 00y HAIOMIErocA 5
nporecce OCBOCHHUS
pa3MeIIeHUSIMU, COUYETAHUSIMHU, IEPECTAHOBKAMH U .
o0pa3oBaTebHOI
(dhopMysiaMu 11 UX BBIYUCIICHUSI. e —
OObsicHeHrE U pUMeHeHHe (POPMYIT 1711 BBIYUCIICHUS
pasMCIlICHNH, 2. CraproBas
MNEPECTaHOBOK U COUETaHUU IIpu pCIICHUMA 3a/1a4. JUArHOCTHKA
OcHOBHBIE IOHATHS Oznakomienue ¢ 6uHoMoM HproToHa U MOJTOTOBKH
KomoOunaropuku TpeyrosbHUKOM Ilackais. o0yuaromuxcs 1o
Pemenue npakTuyeckux 3a7a4 ¢ UCIOIb30BaHUEM ITKOJIbHOMY Kypcy
MaTEMATUKH,

MOHSTHUN U TIPABHJI KOMOMHATOPUKH

DJIeMeHTbI TeOPUH

W3ydeHne KacCHuecKoro onpeaeneHus BEpOsSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEM.

BBISIBJICHHE MOTHBALUU
K H3Y4YEHHI0O HOBOIO
MaTepHaia.

BeposiTHoCTEH PaccMoTpenune npuMepoB BEIYUCIEHUS BepoaTHOCTeﬁ. 3. Texkymmwii KOHTPOID
Pemienue 3a1a4u Ha BEIYKMCIIEHUE BEPOSTHOCTEN B hopme:
coObITH - YCTHOT'O ¥ TINCBEMEHHOTO
orpoca;
- IPaKTUYECKUX PadoT;
- KOHTpPOJBHBIX PaboOT
O TeMaM pa3/IeNoB
JYCLUIIINHBI,
- IoMarHei paboThl;
- CaMOCTOSITETIEHOM
paboTsL
4. Py6exnbrit
KOHTPOJIb 10 TeMam
«Kophu, CTEIIeHH,
sorapumer»,
«Kombunaropuka,
ONeMeHTHI TEOpUH
BEpPOSITHOCTEH,
IIpencraBienue Dymkumm,
«ITpousBoHbIE u
AAHHBIX O3HaKOMJIEHHE C IIPEJICTABICHUEM YUCIIOBBIX JAHHBIX e
(Tabdamnumbl, U UX XapaKTepUCTUKAMH.
AHATPaMMBI, Pemenune npakTryueckux 3agad Ha 00pabOTKy 5. Utoroeas
rpaduxn) YUCJIOBBIX JIAHHBIX, BBIUMCICHUE UX XapaKTEPUCTUK arTectamus B popme
9K3aMeHa
IT'EOMETPUA
IIpsimbie 1 m1ockocT | DopMyIMPOBKA U NIPUBEICHUE JOKA3ATEIbCTB 1. Hurepnperanus
B IIPOCTPAHCTBE MPU3HAKOB B3aMMHOI'O PACIOI0KCHUS MIPSIMBIX U pE3yILTaTOB
IJI0OCKOCTEN. Pacrio3sHaBaHue Ha yepTekax U MOAEISIX HAOIIOICHH 3a
PasIMYHBIX CIIyYaeB B3aMMHOTO PACIIONOKEHHS IpsMpIx | ACATCIBHOCTRIO
Y IUIOCKOCTEH, apTYMEHTUPOBAHUE CBOUX CYXKIACHUM. o0yuatomerocs B
nporecce OCBOCHUS

CDOpMyJ'II/IpOBaHI/Ie OHpCI[GJ'ICHPIﬁ, IIPHU3HAKOB U CBOMCTB
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NapauIeIbHBIX U MEPIEHINKYIISIPHBIX IIOCKOCTEMH,
JIBYTPaHHbBIX U JUHEWHBIX yTJIOB.

BeInonHeHre MOCTPOCHHUS YIVIOB MEXKIY HPSIMBIMH,
IpPSIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSAMHU I10
OINMCAHUIO U PACIIO3HABAHNE UX HA MOJEISX.
[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOIOKECHUS
IPSMBIX U IUIOCKOCTEN NMPHU PELICHUM 3a/1a4.
N3obpakenne Ha pUCYHKaxX U KOHCTPYUPOBaHHE Ha
MOJEJAX NEPIEHIUKYIIAPOB U HAKIIOHHBIX K INIOCKOCTH,
IPSIMBIX, TAPAJUIEIBHBIX IUIOCKOCTEN, YTIIOB MEXAY
PSAMOM U TIOCKOCTBIO U 000CHOBaHKE TIOCTPOEHUS.
Pewienne 3ana4d Ha BEIYMCIIEHHE TE€OMETPUYECKUX
Benn4rH. ONMCBIBaHUE PACCTOSAHUS OT TOUKH 10
IJIOCKOCTH, OT IPSAMOU 0 INIOCKOCTH, MEXKIY
IUIOCKOCTSIMH, MEXKIY CKPEIIHUBAIOIIUMUCS IPSIMBIMH,
MEXy POU3BOJIBHBIMHU (PUTYypaMu B IPOCTPAHCTBE.
DopMyIUPOBAaHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
PacCTOSIHUAX(TEOPEM CYILIECTBOBAHMSI, CBOMCTBA).
N300pakeHne Ha yepTexax U MOJEIAX PacCCTOSHUSA U
000CHOBaHKE CBOUX CykAeHui. OmnpeneneHue u
BBIUNCJICHUE PACCTOSHUM B IIPOCTPAHCTBE.
[Tpumenenue hopMys 1 TEOpEM TUTAHUMETPHH IS
pemenus 3aga4. O3HaKOMJICHHE C IOHATHEM
[apaJuIeIbHOIO IIPOEKTUPOBAHUS U €0 CBOMCTBAMU.
DopMyIMpPOBaHUE TEOPEMBI O IIJIOIAAH
OPTOTrOHAJILHOM IPOEKIIMY MHOIOYT'OJIbHUKA.
[Tpumenenue Teopun 11 000CHOBAHUS MOCTPOSHUN U
BBIUNCJIEHUH. APTyMEHTHUPOBAHHUE CBOUX CYKJIEHUH O
B3aMMHOM PacHOJI0XKEHUU IPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHUuKH

OnucaHue U XapaKTepUCTHKA Pa3IM4YHbIX BUJIOB
MHOT'OIPAHHHUKOB, IEPEUNCICHUE UX DJIEMEHTOB U
cBOMiCTB. M300pakeHne MHOTOTPAaHHUKOB H
BBITNIOJIHEHHUE [TOCTPOCHUS Ha N300paKEHUSIX U MOJIEIISIX
MHOT'OI'PaHHHKOB.

Bblunciienre JIMHEWHBIX 3JIEMEHTOB U YIJIOB B
POCTPAHCTBEHHBIX KOH(PUTYpAIHSIX,
apryMEHTHUPOBAHUE CBOUX CYXKICHUM.
XapaKkTepucTUKa M U300pakeHUE CEUCHUS, paA38epmKU
MHO202PAHHUKOS, BBIUNCIICHUE TUIOLIAAEH
noBepxHocten. [locTpoeHne npocTelnX CeYeHH
KyOa, mpu3mbl, nupamusl. [Ipumenenue GpakToB u
CBEJICHU! U3 IUNIAHUMETPUHU.

O3HakoMJIEHHE C BUJAMU CUMMETPHIl B IPOCTPAHCTBE,
(dbopMyIMpOBaHUE OMPEACICHUIN 1 CBONCTB.
XapakTepucTuKa CUMMETPHH TEJl BPAIICHUS U
MHOT'OI'PaHHHKOB.

[IpumeHeHne CBOMCTB CUMMETPHUH MIPU PELICHUH 3a/1a4.
Hcnonp3oBanne NpruoOPETEHHBIX 3HAHUN IS
MCCJIEI0BAHMS U MOJIETIUPOBAHMS HECIIOKHBIX 3a/1a4.
N3o06pakeHre OCHOBHBIX MHOTOTPaHHUKOB U
BBIIIOJIHEHUE PUCYHKOB I10 YCJIOBUSM 3aa4

o0Opa3oBaTeIbHOMN
MPOrPaMMBI.

2. CraproBas
JMarHOCTHKA
MOJITOTOBKU
oOyJarouxcs o
LIKOJIBHOMY Kypcy
MaTeMaTHKH,
BBISIBIICHHE MOTHBAIIH
K HW3yYCHHIO HOBOTO
Marepuaia.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ MACHMEHHOTO
ornpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX paboT
Mo TeMaM pasJelioB

TACITATUTAHBL;
- TOMaIHe# padoThl;

- CaMOCTOSITETTEHOM
paboTHL

4. PybexHbrit
KOHTPOJIb TI0 TeMaM
«KopHu, CTETICHU,
sorapu@msbr»,
«Kombunaropuka,
DIIeMEHTBI TEOpHUH
BEPOATHOCTEM,
DyHKIUNY,
«ITpouzBoiHbIE u
HWHTETPAJIBIY.

5. UroroBas
aTtecTauus B popme
JK3aMeHa
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Tena u moBepxXHOCTH
BpallleHUsl

O3HaKOMIIEHHE C BUJaMH TCJI BpalllCHUA,
dbopMyTUpOBaHKE X ONPE/ICTICHUIN U CBOMCTB.
DopMyIMPOBAHUE TEOPEM O CEYEHUU IIapa MIOCKOCTHIO
U TIOCKOCTH, KacaTeJlbHOH K cdepe.

XapakTepucTuka U u300pakeHHe TeN BPAIICHUS, UX
pa3BepTKH, CEUCHHUSI.

Pemienue 3a1au Ha MOCTpPOEHUE CEUEHUI, BBIUUCIICHUE
JUTUH, PaCCTOSTHUM, YTIJ0B, Tuiomanei. [Ilposenenue
JIOKa3aTeJIbHBIX PAaCCyKACHUM IPU PELICHUH 3a1a4.
[IprMeHeHre CBOMCTB CUMMETPHUH MPU PEILICHUH 3a]1a4
Ha TCJIa BpalllCHH1A, KOM6HHaI_[HIO TCI.

N300paxeHre OCHOBHBIX KPYTJIBIX TEJ U BHIIIOJIHEHUE
PHUCYHKA IO YCJIOBHIO 33/1a4u

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATUAMU IUIOLAAU 00beMa,
AKCMOMaMH U CBOWCTBAaMH.
Pemienue 3aa4 Ha BBIYMCIICHUE IUIOLIAIEH TIIOCKUX
¢buryp c npuMeHeHHEeM COOTBETCTBYIOIINX (OPMYIT U
(axToB U3 aHuMeTpuu. M3yuenue teopem o
BBIYUCIICHHH 00BEMOB POCTPAHCTBEHHBIX TEl,
peleHue 3a1a4y Ha IpUMeHeHne GopMyJl BBIYHUCIIEHUS
00beMOoB. M3yduenne Gopmyt Ui BBIYUCICHUS
IUIOIAAeH IOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJ
BpAIICHHUS.
O3HakoMJIEHHE C METOAOM BBIYUCIEHMs IUIOLIAIN
MOBEPXHOCTH cdepsl. Pemenue 3a1a4 Ha BEIYUCICHUE
IUIOINAAeH IOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEI

Koopaunartsl u
BEKTOPBI

O3HakoMJICHME C TIOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CHCTEMBI KOOPJIMHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE MO 3aJaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEH, HAX0KICHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHEHUH OKPYKHOCTH, CepHl,
IUIOCKOCTH. BBIUMCIIEHNE PACCTOSHUN MEXKTy TOUKAMH.
W3y4eHne CBOMCTB BEKTOPHBIX BEJIMYUH, IPaBUII
pa3iIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPABWJI HAX0XKJIEHUSI KOOPAMHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI ACHUCTBHI C BEKTOPAMH,
3aJJaHHBIMU KOOPJMHATAMH.

[IpuMeHeHne Teopuu NpHU PELICHUH 3aa4 Ha IEHCTBUS
C BEKTOpaMH.

N3ydeHne CKaIpHOTO ITPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YPaBHEHUS NPAMOH U IJIOCKOCTH.
[IpuMeHeHne Teopuy NpU PELICHNUH 3a-

Jlad Ha IEUCTBUA C BEKTOPAaMHU, KOOPAUHATHBIM METOI,
IIPUMEHEHNE BEKTOPOB 11 BBIYMCIICHUS BEJIUYMH YIJIOB
Y PacCTOSIHUIM.

O3HaKOMJIEHHE € JOKa3aTeIbCTBAMU TEOPEM
CTEPEOMETPHUU O B3aMMHOM PACIIOJIOKECHHUHU IIPSIMBIX U
IJIOCKOCTEH C HCIIOIb30BAHUEM BEKTOPOB

1. WNHurepnperanus
pe3yIbTaToB

HaOJIFO IeHUI 3a
JIESITSIIbHOCTHIO
o0yJaromierocs B
Tporiecce OCBOEHUS
obpazoBaTepHON
MIPOTPaMMBI.

2. CraproBas
JIMarHOCTHKA
ITOATOTOBKHU
oOyJarontuxcs o
IIKOJILHOMY Kypcy
MaTeMAaTUKH;

BBISIBIICHHE MOTHBALH
K HW3yYCHHIO HOBOIO
MaTepuana.

3. Tekymmii KOHTPOJIb
B opme:

- YCTHOTO ¥ TUCBMEHHOTO
orpoca;

- IPaKTUICCKUX PadoT;

- KOHTPOJIBHBIX paboT
o TeMaM pa3/ejoB

JUCLMITINHEI;

- ToMalrHe paboTsl;

- CAMOCTOSITENIBHOM
paboTHL

4. PyGexxHbrit
KOHTPOJIb 1O TeMaM
«KopHu, CTETICHH,
norapu@MbD»,
«Kombunaropuxa,
OneMEeHTEI TEOpUH
BEPOSATHOCTEH,
DyHKIUNY,
«IIpousBoaHbIE u
HHTETPAJIBD».

5. UroroBas
arTecTaus B popMme
JK3aMEHa
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