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1. IMosicHUTEIbHASA 3ANTUCKA

1.1. O0sacTh npuMeHeHusi padoueil MPoOrpaMmbl

Pabouas nmporpamma o0mieo0pa3oBaTesbHON yueOHOM qUCHUIUIMHBL MaTeMaTHKa SBIISETCS

YaCThIO MPOTPAMMBI TIOJITOTOBKH CHieIuaniucToB cpeanero 3BeHa (ganee [IIICC3) B cooTBeTCTBUI
¢ ®I'OC no crenuanbHOCTAM CIIO TEXHOJIOrMYECKOro U COMMAaIbHO-9KOHOMHYECKOTO,
pealin3yeMbIX B aKaJeMHH.

1.2. HopmaTuBHas 06a3a qis pa3padoTku padoveil MporpaMmbi:
Padouasi nporpamma pa3pa0doTaHa Ha OCHOBe

denepanbHOr0  TOCYAapCTBEHHOIO  00pa3oBaTENBHOTO  CTAaHAApPTa CPEIHEro  OoO0IIero
00pa3zoBaHus, YTBEPKIACHHOTO MpUKa3zoM MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 r. Ne 413(pea. ot 29.06.2017);

®denepanbHbIX rocyJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHJapTOB CPEIHETO
npohecCHoHaTBLHOTO 00pa30BaHUs MO CIICIUATBHOCTSIM:

08.02.01_«CTpouTenpCcTBO M JKCIUTyaTalMs 3JaHU W COOPYKEHHI»., YTBEP)KICHHOTO
npuka3zoM MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit ®eneparu Ne 2 ot 10.01 2018

I., 3apeructp. MunucrepctBom roctuniuu (per. Ne 49797 ot 26.01.2018r.)
08.02.06 «CTpOouTENbCTBO W IKCILTyaTAIUsl TOPOJACKUX MYTEH COOOIICHUS», YTBEP)KICHHOTO
npukazoM MunHucTepcTBa o0pa3oBanus U Hayku Poccuiickoit ®@eneparun Ne 31 ot 15.01 2018
I., 3apeructp. MunucrepctBoM rocturiuu (per. Ne 49946 ot 06.02.2018r.)

08.02.07 «MoHTaX ¥ JIKCIIyaTalnws _ BHYTPCHHMX _ CAHTEXHHUYECKHMX _ YCTPOWCTB,
KOHJIMIIMOHUPOBAHMSA BO3AyXa W BEHTWIALUUY, YTBEPXKICHHOIO IpHKa3oM MUHHCTEpCTBa
oOpazoBanust u Hayku Poccuiickoir ®eneparmu Ne 30 or 15.01 2018 1., 3apeructp.
MunuctepcTBoM roctuniuu (per. Ne 49945 ot 06.02.2018r.)

38.02.01 «DOxoHOMUKA W OyXraaTepcKuid yder (10 OTpacisiM)», YTBEPXKAECHHOTO MPUKA30M
MunucrepcTBa obOpazoBaHusi W Hayku Poccuiickonr @enepamuu Ne 69 or 05.02.2018 1.,
3aperucTpupoBaHHOro MunucrepctBoM tocturiuu (per. Ne 50137 ot 26.02.2018r.)

38.02.06 «PuHAHCB), = YTBEPXKACHHOTO NpHKa3oM MuHuCTepcTBa 00pa3oBaHHs M HayKu

Poccuiickoii ®@enepamn Ne 65 ot 05.02.2018 r., 3aperucTpupoBaHHOIO MUHHUCTEPCTBOM
tocturmn (per. Ne 50134 ot 26.02.2018r.)

Pexomenpanuii mo opraHM3anuMy MOJXYYeHHs CpedHero oOmiero oOpa3oBaHUs B Ipeleinax OCBOCHUS
00pa3oBaTebHBIX MPOrpaMM CPEJHEro MpohecCHOHAIBHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ y4eToM TpeOoBaHMii DeepaibHBIX TOCYAaPCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB U
moytygaeMoid Tipodeccud WM CIeUaIbHOCTH cpemHero mpodeccrnoHanpHOro o0pazoBaHUs (TTUCHMO
JlemaprameHTa rocy1apcTBEHHOM MOJIUTUKU B cepe MOATOTOBKU pabovnX KaJpoB U JOTOJIHUTEIEHOTO
npogeccuoHanbHOro oopazosanus ot 17.03.2015 Ne 06-259);



® [porpaMMbl MO JUCHUIUIMHE, pekoMmeHaoBaHHOH @PI'AY OHNPO B kayecTBe mNporpaMmbl i
peanu3anuy OCHOBHOU MpodeccHoHalbHON oOpasoBarenbHol mporpamMmbl CIIO Ha 6aze 0CHOBHOTO
o61ero 06pa3oBaHus ¢ MOTYYCHUEM CpeIHEero oomero oopasoanus mpoTokoa Ne 3 ot 21 uromst 2015

r., per Ne 377 peuensun ot 23 urond 2015 r. PTAY «DUPO»;
e [Iporpamm noarorosku crnenuanuctoB cpeanero 3seHa CIIb I'BIIOY AYI'CIl'ull

1.3. Leau y4yeOHO! AMCHUIINHBI:

Coneprxanue nmporpaMMbl «MaTeMaTrKay HampaBJICHO Ha JOCTHIKEHUE CIISTYIOIINX
meJiei:

+ oOecrnieueHne CGHOPMHUPOBAHHOCTH TPEACTABICHUH O COLMAIBbHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOpPaxX CTAHOBJICHHS MAaTEeMaTUKU;

+ oOecrieueHre CPOPMHUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMHUECKOTO U MaTEMaTHYECKOIo
MBILLJICHHUS;

+ oOecrnieueHne chopMHUPOBAHHOCTH YMEHHUH NPUMEHATh NOJIYUYEHHbIE 3HAHUS NIPU PEIICHUU

pa3IMyHBIX 33]ad4;

+ o0ecrieyeHue CPOPMUPOBAHHOCTH  TPEJACTABICHHM O MaTeMaTHKe KaKk  4acTu

0011eUeI0BEYECKOM KYJIbTYpbl, YHUBEPCAIIBHOM $I3bIKE€ HAyKH, IO3BOJISIOLIEM OMHCHIBATh
U U3y4aThb PEAIbHBIE IPOLIECCHI U SIBJICHMUS.

*  c(hOpPMHUPOBAHHOCTbH NPEJICTABICHUI O MaTeMaTHKe KaK 4acTH MHUPOBOU KYJIBTYpPbI U O
MecTeé MAaTeMaTHKM B COBPEMEHHOM NMBMJIM3AallMM, O CII0OCO0ax OIMCaHUs Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUH PEAIbHOTO MUPA;

*  c(hOpPMHUPOBAHHOCTb MPEJCTABICHUH O MaTEeMaTHYECKUX MOHATHSX KAaK O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIAX, MMO3BOJISIONIMX ONKCHIBATh M M3y4aTb pa3HbIE MPOLECCHl U
ABJICHUS; IOHUMaHHE BO3MOXKHOCTH aKCHOMAaTHUYECKOTO IMOCTPOEHMSI MaTeMaTHUYECKUX
TEOPHU;

* BJIAJICHHE METOAAMM JI0KA3aTelIbCTB M AJITOPUTMOB PEIICHUS; YMEHUE UX NPUMEHSITH,
IIPOBOAMTD JOKA3aTEJIbHbIE PACCYKICHMS B XO/I€ PELLIECHUS 3a1a4;

* BJIQJICHUE CTAHJAPTHBIMU MPHUEMaMU pEIICHHUS PaLUOHAIBHBIX W HPPALUOHAJIBHBIX,
MOKA3aTEeNbHbIX, CTEMEHHBIX, TPUTOHOMETPUYECKMX YpPAaBHEHUH M HEPABEHCTB, UX
CUCTEM; HMCIIOJIb30BaHHE FOTOBBIX KOMIIBIOTEPHBIX IPOTpamMM, B TOM YHCIIE Ul ITOMCKA
MYTH PELIeHUs] U WUTIOCTPALUU PELICHHs] YpaBHEHUI U HEPABEHCTB;

*  c(hOpPMHUPOBAHHOCTb MpPEACTABICHUNA 00 OCHOBHBIX MOHATUAX, HOESIX U METoJax
MaTEMaTHYECKOTO aHAJIN3a;

* BJIAJICHHE OCHOBHBIMM IOHATUSAMHU O IJIOCKMX M NPOCTPAHCTBEHHBIX I'€OMETPHUUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBaxX; C(OPMHUPOBAHHOCTb YMEHHsI pacIO3HaBaTh Ha
yepTekax, MOJENSIX W B pEalbHOM MHpE TeOMEeTpuYeckrne QUrypsl; NpUMEHEHHE
U3yUYCHHBIX CBOMCTB reoMeTpuuecKux (Gpuryp u GopmMyin Ais perieHus TeoMEeTpUYECKUX
3a]a4 U 3a]1a4 ¢ IPaKTUYECKUM COJIep KaHUEM;

* c(hOpMHUPOBAHHOCTb  MpPEJACTABIEHUH O TMpoleccax U  SBICHHSIX, HMEIOIIUX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpe, 00
OCHOBHBIX TIOHATHSX JJIEMEHTapHOW TEOPUU BEPOSTHOCTEH; YMEHUH HaXOIUTh U
OLIEHUBAaTh BEPOSATHOCTH HACTYIUICHHs] COOBITUH B MNPOCTEHIIMX MPAKTHYECKHX
CUTYalMsAX U OCHOBHBIE XapaKTEPUCTUKU CITyYalHbIX BEJINYMH;

*  BJIAJICHHE HAaBBIKAMU HCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIPH PEIICHUU
3aj1ad4.

2. O0mas xapakTepucTHKa y4eOHOM IUCHUIIINHBI

Juctumnuaa MareMaTuka OTHOCUTCS K IPEMETHON 001acTh MaTeMaThKa  MH(opMaTuka.

Marematuka siBaseTcss  (yHIAAMEHTAJIbHOW  0O0meo0pa3oBaTebHON  JAUCIHUIUIMHONW  CO
CIIOXHBIIMMCS YCTOWYMBBIM COACpPKAHMEM H OOIMMU TpEeOOBaHWSIMH K TOJITOTOBKE
o0ydJaronuxcsi.



OTO BBIpakaeTcsl B COACPKAHUU OOYyYEHHs, KOJIMYECTBE YACOB, BBIJCISAEMBIX Ha H3ydeHHUE
OTICNBHBIX TEM TIPOTPaMMBI, TIyOMHE WX OCBOCHHUS CTyJEHTaMH, OObEMe U Xapakrepe
NPaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHONU CaMOCTOSTEIbHOW PabOThI CTYCHTOB.

OO0mue ey n3ydeHust MaTeMaTHKU TPAJAUIIMOHHO PEATU3yIOTCS B YETHIPEX HANPaBIICHHUIX:

1) oObmiee npencrabieHre 00 UAESIX U METOAaX MaTEeMAaTHUKH,

2) WHTEeIEKTyaJIbHOE Pa3BUTHE;

3) oBnaaeHue HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSMU M YMEHUSMU;

4) BoOCIUTATEIHLHOE BO3/ICHCTBUE.

[Tpodumnnzanus neneit MaTeMaTH4eckoro oOpa3oBaHusl OTpakaeTcsl Ha BbIOOpE MPUOPUTETOB B
OpraHu3anuy  y4eOHOW NEATeNbHOCTH oOydaromuxcs. J[as TEeXHWYECKOro, COIMAJIbHO-
HKOHOMHMYECKOT0 TMpoduieil mpodeccrnoHaabHOro o0pa3oBaHUs BBIOOp IieNiel cMelaeTcs B
NparMaTU4eckoM HaNpaBJICHUH, MPEIyCMaTPUBAIONIEM YCWICHHE W pacIIMpeHHe MPUKIAIHOTO
XapakTepa M3y4eHUs1 MaTeMaTHKH, IPEUMYIIECTBEHHONH OpHEHTAllUH Ha aIrOPUTMUYECKUN CTUIIb
IO3HABaTEILHOMN NEITEILHOCTH.

M3yueHne MaTeMaTUKd Kak MpoQmIbHON 0011e00pa3oBaTeNbHON y4eOHON JUCIMIIMHEI,
YUUTHIBAIONIEH  crenuduKy  ocBamBaeMBIX  cTyAeHTamu win  creruansHoctH — CIIO,
o0ecrieunBaeTcs:

* BBIOOPOM PA3TUYHBIX ITOAXO00B K BBEJICHHIO OCHOBHBIX ITOHSTHH;

* ¢popMHpOBaHHEM CHUCTEMbl Y4YeOHBIX 3aJaHuii, oOecrneynBarOIUX  SPPEKTUBHOE
OCYIIIECTBIICHUE BEIOPAHHBIX IIETICBBIX YCTAHOBOK;

+ oforamieHreM CHeKTpa cTuiel yuyeOHOW AEATeNbHOCTH 3a CUET COTIACOBAHUS C BEILyIIUMHU
NeSITeIbHOCTHBIMH XapaKTePUCTHKAMU BRIOPAHHOW CTIICIMAIBHOCTH.

[IpodunpHas cocTaBisroONas OTpakaeTcsi B TPEOOBAHUSAX K TIOJITOTOBKE OOYYAIOIIMXCS B
YacTH:

* o0meil cucteMbl 3HAHUM: COJEep)KaTeNbHbIE MPUMEPHl HCIOJIb30BAHUS MaTEMaTHUECKUX
uae 1 MeTo10B B PO ECCHOHATBHON AESITETbHOCTH;

*  YMEHMii: pa3inuue B ypoBHE TpeOOBaHUMN K CIIOKHOCTH MPUMEHSEMBIX aJITOPUTMOB;

* NPAaKTHYECKOTO HCIOJB30BaHUS MPHOOPETEHHBIX 3HAHUNW W YMEHMN: HHIUBUAYaJIbHOIO
yuyeOHOro  oOmplTa B TOCTPOGHHMM  MaTeMaTHUECKUX  MOJENeH,  BBINOJIHEHUHU
HCCIIEI0BATEIBCKUX MPOCKTOB.

Takum oOpazom, peanuzanusi cojAepKaHUSg Y4YeOHON JUCHMIUIMHBI OpPHEHTHUPYET Ha
IPUOPUTETHYIO POJIb MPOLECCYATBHBIX XapaKTEPUCTUK Y4eOHOU paboThl, 3aBUCSIIUX OT IPOQHIIL
MpoeCCHOHATLHOTO ~ 00pa30BaHUs, TIOJYYCHHUS ONBITa HCIOJB30BAaHUS MaTEeMaTHKA B
COJIepKATENbHBIX M MPO(PECCHOHATBHO 3HAUYUMBIX CUTYyalMsIX I10 CPaBHEHUIO C (hopManbHO-
YPOBHEBBIMHU PE3YJIbTATUBHBIMHU XaPAKTCPHUCTUKAMU 06yquI/m.

Conepxanne y4eOHOM JHCHMIUIMHBI  pa3pabOTaHO B  COOTBETCTBUM C  OCHOBHBIMHU
COJIepKaTEIbHBIMU JINHUSAMU 00y4eHHUSI MaTeMaTHKeE:

+ anreOpanyeckas JUHHS, BKJIIOYAIOIIAsl CHUCTEMAaTH3allMI0 CBEACHMH O YHUCIaX; H3y4YeHHE
HOBBIX M 0000IIIEHUE paHee M3yUEHHBIX olepanuii (BO3BEICHHE B CTENEHb, M3BJICUCHUE
KOpHS, JorapudMUpOBaHUE, CUHYC, KOCUHYC, TAaHT€HC, KOTAHTCHC W OOpaTHhIE K HUM);
U3yYCHHE HOBBIX BHUJOB UHUCIOBBIX BBIpaXEHHH # (OPMYJT; COBEPIICHCTBOBAHUE
MPAaKTUYECKUX  HABBIKOB M BBIYMCIUTEIBHOW  KYJBTYpbHI,  pacliupeHue |
COBEPIICHCTBOBAHUE aIre0pandeckoro ammapara, cOpMUPOBAHHOTO B OCHOBHOM IITKOJIE,
Y ero MpUMEeHEHNe K PEIICHUI0 MaTeMaTUUECKUX 1 MIPUKIIAIHBIX 33]1a4;

* TEOpeTHKO-(QPYHKIIMOHANIbHAS JIMHUS, BKIIOYAIONAs CHUCTEMATH3AIMI0 W  pacIIUpeHHe
CBeNleHNH O (YHKIMSIX, COBEPIICHCTBOBaHWE TpadUUECKUX YMEHHM, 3HAKOMCTBO C
OCHOBHBIMH HUJCSIMH M METOJIaMU MaTeMaTHYeCKOro aHauu3a B 00beMe, MO3BOJISIOIIEM
WCCJIEIOBAaTh JJIEMEHTapHbIEe (QYHKIIMM ¥ peIaTb NPOCTEHINE TeOMETPHUECKHE,
dbusnyeckue u Ipyrue NpuKiaJHbIe 3a/1a4u;



* JIMHUS ypaBHEHMH M HEpPaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHHHM U HCCIECIOBAHUU
MaTeMaTHYeCKNX MOJEJel, TepeceKaromascs ¢ aireOpandeckoii Hu  TEOpeTHKO-
(YHKIMOHANBHON JMHUSAMHU M BKJIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anreOpandyeckux MNpeoOpa3oBaHUN JJisi pEeUIeHHs] YpaBHEHHUH, HEPAaBEHCTB M CHUCTEM;
¢dopmMHpOBaHUE CIIOCOOHOCTH CTPOUTh M HCCIIEAOBAaTH IMPOCTEUIINE MaTeMaTHYecKHhe
MOACIIN IPU PCUHICHUH MPUKIAAHBIX 3aaa4, 3adad HW3 CMCKHBIX W CICHHUAJIBHBIX
JMCLUIUINH;

¢ ICOMCTPUUCCKas JIMHUA, BKIIIOHANOMIAsA HArJsAJHbIC IMPCACTABICHHA O HIPOCTPAHCTBCHHBIX
¢urypax M u3yuyeHHE HUX CBOWCTB, (OPMHPOBAHHWE M PA3BUTUE IPOCTPAHCTBEHHOIO
BOOOpaXCHUS, Pa3BUTHE CIIOCOOOB TEOMETPHUYECKUX H3MEPEHHH, KOOPIWHATHOTO U
BEKTOPHOT'O METO/I0B JIJIs pEIICHHUs] MAaTEMAaTUYEeCKUX M MIPUKIIAJHBIX 33/1a4;

¢ CTOXaCTHU4YCCKas JIWHUA, OCHOBAHHAA HA pa3BUTHUU KOM6I/IHaTOpHBIX YMCHI/II\/’I, Hpe}ICTaBHeHI/Iﬁ
0 BEPOSATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY’KAIOIIET0 MUPA.

3. MecTo yueOHO# JUCHUILUIMHBI B y4e0OHOM ILIaHe

B yuebnpix mranax [MIICC3 guciumummaa BXOIUT B COCTaB 00IIe00pa30BaTeIbHOTO y4eOHOTO
nukia. QopMUpyeTCsl B COCTaBe OOIIUX AUCIMUILIMH.

O0beM y4yeOHOI TMCHUILIUHBI B y4e0HOM IIaHe U BUAbI Y4eOHOi#l padoThI

O0BeM yacos/

Bup yuyeoHoii padoThl
3a4€THBIX e]1.

MakcumanbHas yyeOHasi Harpy3ka (Bcero) 226/6,27
O0s13aTesIbHAsI ayIMTOPHAsA y4eOHas HArpy3Ka (Bcero) 212/5,89
TOM YUCIIE:

MIPaKTUYECKHUE 3aHATHUS 80
KoncyabTauuu Kk 3k3amMeHny 8

IIpomexyTouyHas arrecTanus B popme 3K3aMeH BO 2 ceMecTpe 6







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

JAUYHOCIMHBIX:

c(OPMHPOBAHHOCTh TPEJCTABIEHUH O MaTeMaTHKe KaK YHUBEPCAJIbHOM S3bIKE HAYyKH,
CpeICTBE MOJCIUPOBAHUS SBICHUI U MPOLIECCOB, HIIESIX U METOJIaX MAaTEeMaTHKH;
NOHMMaHWE  3HAYMMOCTM  MaTeMaTUKU JUIsi  Hay4yHO-TEXHHYECKOro  mporpecca,
c(OpPMHPOBAHHOCTH OTHOIICHUSI K MaTEMAaTHKE KaK K YacTH OOIIEYETIOBEYECKON KyIbTypHI
yepe3 3HAKOMCTBO € UCTOPUEH pa3BUTHs MAaTEeMaTHKH, SBOJIFOLIMEH MaTeMaTHYECKUX UICH;
pa3BUTHE JIOTHUYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, AITOPUTMUYECKOM
KyJbTYpbl, KPUTUYHOCTH MBIIUICHHS HA YPOBHE, HEOOXOAMMOM Ui  Oyaymien
npodecCHOHATBHOMN eATeNbHOCTH, VI POIOJIKEHUsI 00pa30BaHMsI U caMO00pa30BaHMS;
OBJIQJICHUE MAaTEMAaTUYECKHMMU 3HAHUSMH U YMEHUSIMH, HEOOXOIMMBIMU B TIOBCEIHEBHOM
KHU3HHM, JUISI OCBOEHHUS CMEKHBIX €CTECTBEHHO-HAyUHBIX JAUCHUIUIMH M JAUCLUILIMH
npoecCHOHANBHOTO IMKJIA, A MOIy4eHHs oOpa3oBaHUS B OONACTIX, HE TPeOYyIOIIUX
yri1yOJIeHHON MaTeMaTH4ecKOi MOATOTOBKHY;

TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH KHM3HM; CO3HATEIHbHOE OTHOIICHHWE K HEMPEPHIBHOMY O0OPa30BaHHIO Kak
YCJIOBHIO YCIIEHIHOM MpodeccCHoHaIbHON U O0IECTBEHHON JeSITeNbHOCTH;

FOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOATEIbHOW TBOPYECKOW U  OTBETCTBEHHOM
NeSITeNbHOCTH;

TFOTOBHOCTb K  KOJUJICKTMBHOH  paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO IIOJE3HOHM, Yy4eOHO-HCCIeI0BaTeNbCKON, MPOEKTHOM H
JPYTUX BUAIAX JIEATSITHHOCTH,

OTHOIIICHHE K MPO(PECCHOHATBFHON JEATEIIFHOCTH KaK BO3MOXKHOCTH YYacCTHs B PEIICHUH
JMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOMICHAMOHAIBHBIX TIPOOIeM;

MemanpeOMemetx:

1.

YMEHHE CaMOCTOSTEIBHO ONpPENENSITh IEeMH JCSITEIbHOCTH W COCTABIIATH  ILUIAHBI
NESITEIBHOCTH; CaMOCTOSITEJIbHO OCYIIECTBIIATh, KOHTPOJMPOBATh M KOPPEKTUPOBATH
ACATCIIBHOCTDb, HCIIOJIB30BaTh BCC BO3MOXKHBIC PCCYPChI MJIA JOCTHMIKCHUS IMOCTABJICHHBIX
HeNel U peaau3aliy IaHOB JIeATEIbHOCTH; BEIOMPATh yCIENIHbIE CTPATETUH B PA3IUYHBIX
CUTYaIIUsX;

YMEHHE TPOAYKTHBHO OOMIAThCS W B3aMMOJACHCTBOBATH B IPOILECCE COBMECTHOM
NeSITeIbHOCTH, YYHUTHIBATh MO3HMIMU JIPYTHX YYaCTHHKOB JESTEeIbHOCTH, 3(P(EeKTUBHO
pa3pemaTth KOHQIHKTHL;

BJIaACHUC HaBbIKaMU H03HaBaT€JIbHOI71, yqe6HO-HCCHCHOBaTCHLCKOﬁ )41 HpOGKTHOfI
ACATCIIbHOCTH, HAaBBIKAMH Pa3pCHICHUA HpO6J’ICM; CIIOCOOHOCTh Y T'OTOBHOCTL K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pCIICHUs TPAKTUYECKUX 3ajad, MPHUMEHCHHIO
PA3IMIHBIX METOAOB IMTO3HAHMA,

TOTOBHOCTh W CHOCOOHOCTh K CaMOCTOSITENBHON HH(OPMAIMOHHO-I03HABATEIHHON
NESTeNIbHOCTH, BKIIOYash YMEHHE OpPUEHTHPOBATHCS B  PA3IMYHBIX  HMCTOYHHKAX
uH(bOpMaIMU, KPUTUYECKU OLICHUBATh U MHTEPIPETHUPOBATH MHPOPMAIHIO, TIOTYyYaeMYIO U3
Pa3INYHBIX UCTOYHUKOB;

BJIaJICHHE SI3bIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JJOTHYHO M TOYHO HM3JIaraTh CBOIO TOYKY
3pEHUs, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA,;

BJIaJICHHE HABBIKaMU MMO3HABATENBHON peIeKCHH Kak OCO3HAHUS COBEPIIACMBIX JEeHCTBHI
U MBICIIMTCIIBHBIX HNPOLECCOB, UX PE3YJILTATOB U OCHOBaHI/II\/'I, TpaHHUIl CBOCTO 3HAHUA H
HE3HAHMsI, HOBBIX TIO3HABATEIBHBIX 33/1a4 U CPEJICTB JIJISl HX TOCTH)KCHUS;
[eJICYCTPEMIICHHOCTh B MOMCKAX M NMPUHATUU PEUICHUH, COOOPAa3UTENbHOCTh U MHTYHIIHSA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIPHHUMATh KPacoTy H
TapMOHHIO MUPA;






1.

npeoMemHuoix:
c(hOpPMHUPOBAHHOCTh MPEJICTABICHU O MaTeMaTHKEe KaK YacThU MHPOBOW KYyJIbTYpHl U
MECTe MaTeMaTHKH B COBPEMEHHOW IMBWIIM3AINH, CIOCO0ax OMHCAHUS SBICHHMA
peaIbHOro MUpa HA MATEMAaTHYECKOM SI3BIKE;
c(OpPMUPOBAHHOCTh TMPEJCTABICHUH O MaTEeMAaTUYECKUX TOHATUSX KaK Ba)KHEHUIINX
MAaTE€MaTHYECKUX MOJEIIAX, MO3BOJIIONIMX OMHUCHIBaTh M M3y4yaThb Pa3HbIE IMPOLIECCHl U
SIBJICHUS; TIOHMMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOI'O0 ITIOCTPOCHHUS MATEeMAaTHYECKHUX
TEOpUi;
BJIAJICHUE METOJAMM JOKA3aTEIbCTB U aJTOPUTMOB PELICHHs, YMEHHE HX IPUMEHSATH,
IIPOBOJIUTH JTOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PEUICHUS 3a/1a4;
BJIAJICHUE CTAaHAAPTHBIMU MpPHEMAaMH PEUIEHUS PAUUOHAIBHBIX M HPPALUOHAIBHBIX,
[I0Ka3aTeJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM 4YHUCIE I TOWCKA ITyTH
PELIEHHS U WUTKOCTPALUK PELICHUS] YPABHEHU U HEPABEHCTB;
. ¢(OpMUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHIX MaTEMaTHUECKOTO aHAIN3A U
WX CBOMCTBaxX, BJaJEHWE YMEHHEM XapaKTepu30BaTh IMOBeACHHE  (YHKIH,
HCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUH JIUI OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
BJIAJICHUE OCHOBHBIMHU MOHATHSMH O IUIOCKMX W MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢durypax, HX OCHOBHBIX CBOMCTBaX; CGHOPMUPOBAHHOCTh YMEHHsI pPAaclO3HaBaTh
reoMeTpuyecKkre (Urypbl Ha uepTekax, MOJENSIX U B peajlbHOM MHpE; MPUMEHEHHE
W3YYCHHBIX CBONCTB reOMETpUYecKuX (Uryp u (HOpMys sl pelIeHUs Te€OMETPUUYSCKUX
3a/1a4 ¥ 3a]1a4 C MPAKTUYECKUM COJICpKAHUEM;
c(hOpMUPOBAHHOCTH MPECTABICHUH O MpOIleccax U SBICHUIX, UMEIOLINX BEPOSTHOCTHBIN
XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE, OCHOBHBIX IMOHATHUAX
3JIEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHMH HAXOIAUTh W OLIEHUBATh BEPOSITHOCTH
HACTYIUICHHS] COOBITUH B MPOCTEHIIMX MPAKTHUYECKUX CHUTyallusiX M OCHOBHBIC
XapaKTePUCTUKH CIIyYalHbIX BEJIUYNH;
. BJIQJICHUE HABBIKAMU HMCIOJIb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX MPOTPAaMM IPU PEIICHUU
3a/1a4.

"MaremaTnka" (BKIO4Yasi aarefpy M HayajJa MAaTeMaTH4YeCKOI0 AaHAJIH3a,
reoMeTpuio) (yriyOJeHHbII ypPOBeHb) - TpPeOOBaHHUS K MPeAMETHbIM pe3yJbTarTaM
OCBOCHMA YIJIYyOJICHHOT0 Kypca MaTeMAaTHMKH /JO/LKHbI BKJIKYATh TpeOoBaHHS K
pe3yJbTaTaM O0CBOCHHsI 6230BOr0 Kypca U 0NOJTHHUTEIBbHO OTPAKATh:

(B pea. Ilpukasza MunoOpHayku Poccun ot 29.06.2017 N 613)

1) chopmMupoOBaHHOCTH TMPEACTABICHUH O HEOOXOJAUMOCTH JOKa3aTEeIbCTB IPHU
000CHOBAaHMM MAaTEMAaTHYECKUX YTBEPXKIEHUH M pPOJIU aKCMOMAaTUKU B IPOBEICHUU
JIeTYKTUBHBIX PACCy>KJICHUIT;

2) copMHpPOBAHHOCTh MOHATHUMHOIO ammapara IO OCHOBHBIM pa3jeiaM Kypca
MaTeMaTHKH; 3HAHWH OCHOBHBIX TeopeM, (opMysl M yMEHUS HUX HPUMEHSTh; yYMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PELLIEHUS 3ajay;

3) cpopMHUpPOBAaHHOCTH YMEHUN MOJAETUPOBATH pEAbHbIE CUTYallUH, HCCIEN0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH MIOJyYEHHBIH PE3yJIbTaT;

4) chopMHpPOBAaHHOCTh TPEJCTABICHUNH 00 OCHOBHBIX IMOHATHSIX MAaTEMAaTHUYECKOTO
aHaJlM3a W HMX CBOWCTBax, BIAJCHHE YMEHHEM XapaKTepu30BaTh MOBeleHUE (QYHKIIMA,
MCIIOJIb30BAHUE MOJTYYECHHBIX 3HAHUM /711 ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCHMOCTENH;

5) BJIAICHUC YMCHUAMU COCTABJICHUS BEPOATHOCTHBIX MO}IGJ’ICﬁ 110 YCJIOBHIO 3aJla4v U
BBIUHUCJICHUA BCPOATHOCTU HACTYIUICHUSA CO6I:ITPII>1, B TOM 4YHUCJIC C IPUMCHCHUCM (I)OpMy.TI
KOM6I/IHaT0pI/IKI/I N OCHOBHBIX TCOPEM TCOPUU BepOﬂTHOCTeﬁ; HUCCICIO0BaHUA CHy‘I&fIHBIX
BCJIMYMH I10 UX PaCHpPCACICHULO.



5. Coaep:xanue y4eOHOM TN CHUNINHBI

BBenenue

MaremaTka B HayKe, TEXHHUKE, DKOHOMHKE, WH(POPMAIMOHHBIX TEXHOJOTHIX U
NpaKkTUYeCKON aesrenbHOCTH. Llenmn W 3amaum M3ydeHUs MaTeMaTHKH TpPU OCBOCHHUH
crernanpaocter CII1O.

AJI'EBPA

Pazseumue nonamus o uucne

Llenbie u panyoHalbHBIC Yncia. JlefcTBUTENbHbIC Yicha. [Ipubnusicentvle blYUCTIEHUSL.
Komnnexcnvie uucna.

Kopnu, cmenenu u nocapughmoi

Kopuu u crenenu. Kopuu HatypalbHOW CTENEHU U3 YMCIA U UX CBoicTBa. CTENEeHH C
palMOHAJIBHBIMA  MOKa3aTensiMu, HX cBoWcrBa. CrTenmeHH C  JEHUCTBUTEIbHBIMHU
nokazatesnsaMu. Cgolicmea cmenenu ¢ 0etlcmeumenbHulM NOKa3amenem.

Jlorapudm. Jlorapudgm unciaa. OCHOBHOE JIOTapruPMUIECKOE TOXKIECTBO. JlecsTHuHbIe
U HatypanbHble sorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexon k HOBOMY
OCHOBaHMIO.

IIpeodpa3oBanue ajiredpanyeckux Boipaxenmii. [IpeobpazoBanue palmoHaNbHBIX,

UPPaIMOHATIBHBIX CTETICHHBIX, TTOKA3aTENbHBIX U JIOTAPU(PMUIESCKIX BBIPAKCHHM.

IlIpakmuueckue 3anamus

ApudmeTnueckue IEUCTBUS HaJ YHUCIAMH, HAXO0XICHHWE NPUOIMKCHHBIX 3HAYCHUN
BEJIMYMH U TOTPEIIHOCTeH BBIUYUCICHUN (aOCONIOTHOW M OTHOCHUTENHHOHN), CpaBHEHHUE
YHUCJIOBBIX BBIPAKEHUN.

Beruucnenue u cpaBHEHUE KOpPHEW. BbINonHEHNE pacueToB ¢ paJuKaIaMH.

Pemienne wuwppanuoHandbHbIX —ypaBHeHUM. HaxokieHwe 3HAuYeHW CTENeHedl ¢
panoHanbHBIMU TOKa3aTensaMu. CpaBHeHue creneHed. IIpeoOpazoBaHus BbIpaKEHMUIA,
COJIepKaIIMX CTENEeHU. PellleHne okas3aTenbHbIX ypaBHEHUM.

Pemenne npukinagHeIx 3a1a4.

Haxoxnenue 3HadeHuil norapudma Mo NPOM3BOJIBHOMY ocHoBaHuio. Ilepexox ot
OIHOTO  OCHOBaHMS K  Jpyromy. Berumcinenune u  cpaBHeHHE  J1Orapumos.
JlorapudmupoBaHue ¥ TOTCHIIUPOBAHNE BBIPAXKCHHIM.

[TpuOnkeHHbIe BBIYUCICHUS U PEIICHUs IPUKIAIHBIX 3a/1ay.

Pemenue norapupmMuueckux ypaBHEHHH.

OCHOBbI TPUTTOHOMETPUU

OCHOBHBIE TOHATHSA

PaI[I/IaHHaﬂ MCpa yrja. BpaH_[aTeJ'IBHOG JBHKCHUC. CI/IHYC, KOCHHYC, TaHI'CHC H
KOTaHI'CHC 4YHCJia.

OcHOBHBIC TPUTOHOMCTPUUICCKHUEC TOKACCTBA

®opmyiel ipusesieHnss. Dopmyisl cinoxkeHus. PopMyibl yaABOeHUST DPopmyivl
NOJIOBUHHO2O Y2d.

Hpeo6pa30BaHI/m HpOCTCﬁHIHX TPUTOHOMECTPUUCCKHUX Bpra)KeHI/Iﬁ

[TpeoOpa3oBaHue CyMMbl TPUTOHOMETPUUECKUX (DYHKIMI B TPOU3BEACHUE U



MIPOU3BENICHUS B CYMMY. Buipaswcenue mpueconomempuyueckux hyHKyull uepes maueenc
NON0BUHHO20 Ap2yMeHmdA.

TpI/IFOHOMeTpI/ILIeCKI/Ie YpaBHCHU U HEPABCHCTBA

IIpocTeiiiine TPUTrOHOMETPUYECKUE YpaBHEHUA. [Ipocmetiwiue mpuecoHomempuieckue
HepaseHcmada.

OOpaTHble TPUTOHOMeTpHYecKHe (PYHKIHH. APKCHHYC, apKKOCHHYC, apKTaHT'€HC.

Ilpakmuueckue 3anamusn

PanuanHblil METOJ U3MEPEHNUS YIJIOB BPALIECHHUS U CBA3b C IPaJyCHON Mepoil. OCHOBHbBIE

TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYIIBI CII0KEHUS, YABOCHUS, IpeoOpa3oBaHue

CYMMBbI TPUTOHOMETPUUECKHUX (PYHKIUI B IPOU3BEICHHE, TPeoOpa3oBaHme

MPOU3BEACHUS TPUTOHOMETPUUECKUX (PpyHKIMIA B cymmy. [IpocTteiime

TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpUYECKHE (PYHKIUU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

@DyHKINH, UX CBOMCTBA U IpaQUKU

@®yukuun. OOnacTe omnpeAeneHUss M MHOXKECTBO 3HaueHuM; rpaduk (QyHKUUH,
noctpoeHue rpa¢pukoB QyHKIUH, 33JaHHBIX Pa3IMYHBIMU CIIOCOOaMH.

CaoiictBa ¢yHKUMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUYCHHOCTD,
NepUOANYHOCTh. [IpOMEXyTKH BO3pacTaHusi W yObIBaHUS, HauOOJbIIee M HAMMEHBIICE
3Ha4YeHMsI, TOUKU FKcTpeMyMma. ['paduueckas unrepnpetanus. [Ipumepsl GyHKIIMOHATBHBIX
3aBHCUMOCTEH B pEaJbHBIX Hpoleccax U SBICHHUAX. ApH(PMETHYECKHE OIEpalui Hal
GyHKIHSIMHU.

Crnoxnas pyHkust (koMrno3umus). [lonsmue o Henpepvl8HOCMU (YHKYUU.
Oopartublie pynkuuu. Odracms onpedenienuss u 001aACMb 3HAYEHUL
oopamuot pynxyuu. I paghux oopamnoti pynxkyuu.

CreneHHble, IOKa3aTeNbHbIC, JOTapu(pMUIecKue u
TPUTOHOMETpUYecKue GyHKINH.
OOpaTHble TpUroHOMETpUYeCKUe QYHKINH

Omnpenenenus GyHKIMN, UX CBOWCTBA U TPaQUKH.

[TpeoOpaszoBanus rpapukoB. [lapannenbHblii MepeHOC, CUMMETPUs OTHOCUTEIBHO OCei
KOOPAMHAT M CUMMETPUS OTHOCUTEIIBHO Hadaja KOOPAWHAT, CUMMETPHsS OTHOCHUTEIBHO
IPSIMOM Y = X, PacTSKEHUE U CIKAaTUE BAOJIb OCEH KOOPAMHAT.

Ilpakmuueckue 3anamusn

[TpumMepsl 3aBUCUMOCTEN MEXIY NEPEMEHHBIMH B PEAIBHBIX MPOLECCAX U3 CMEXHBIX
mucuutuiiH.  Onpenenenne ¢ynkuuii. Iloctpoenne u ureHwe TpapuKoB (QYHKUIUH.
UccnenoBanne ¢ynknuu. CBOWCTBa JIMHEWHOW, KBAJAPATUYHOM, KYCOYHO-TUHEHHOH |
npoOHo-nrHeHHON (yHKImil. HenpepreiBHble W mnepuonmveckue QyHkuuu. CBoiicTBa H
rpaduKu CHUHyca, KOCHHYcCa, TaHTeHca M KoTaHreHca. OOpaTHble QYHKUUH M UX TpauKH.
OOpatHbple  TpuroHomerpuueckue ¢yHkuuu. IIpeoOpazoBanust rpaguka QyHKIUU.
['apmonnueckue konebanus. [Ipuknaaneie 3agaun.

[TokazarenbHbIe, JOrapUPMHIECKIE, TPUTOHOMETPUIECKHUE YPABHEHUS U HEPABEHCMEA.

HAYAJIA MATEMATUYECKOI'O AHAJIN3A

IocaenoBareabHocTH. CriocoObI 3a/1aHUS M CBOWCTBA YHCIIOBBIX

MIOCJIE0BATEIBHOCTEN.
Ilonamue o npeodene nocredosamenvhocmu. Cywecmeoganue npeoeia MOHOMOHHOU
oepanuyenHou nocnedosamenvrHocmu. CyMMUpOBaHHE Mocie0oBaTeNnbHOCTENH. beckoHeuHo
yObIBaroI1asi reoMeTprUYecKast IPOrpeccus 1 ee CyMma.

IIpousBoanas. [lonarue o nmpous3BoaHON (QYHKINHU, €€ TEOMETPHUUECKUN U PU3NIECKUI
CMBICII. YpaBHEHUE KacaTeslbHOW K rpaduky ¢yHkuuu. I[Ipon3BoiHbIe CyMMBI, pa3HOCTH,



NpOM3Be/ICHUS, YacTHBIE. [IpON3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX (QyHKIWmiA. [Ipumenenue
MPOU3BOAHOM K HCCICAOBaHUIO (YHKIMH W TOCTpoeHUIo rpadukoB. [IpouzeooHvie
00pammuoll GyHKYUU U KOMROUYUU PYHKYULL.

[Tpumepsl MCHONB30BaHUS TPOU3BOAHOW IS HAXOXKICHHS HAWIYYIIETO PEIIeHUs B
NPUKIATHBIX 3a7adax. BTopas mpousBojaHas, ee reoOMEeTpUYecKHii U (hU3HMUECKUid CMBICI.
Haxoxxaenne ckopocTu 1s rporiecca, 3a1anHoro (opMyJion U rpad)ukoM.

IlepBooGpa3nass u wuHTerpan. I[IpuMmeHeHue oOmpeneneHHOro HHTErpaiza s
HaxXOXXJEHUs TUIOMaAX KpuBojuHerHHOW Tpanenuu. ®dopmyna Herorona—JleiioHuma.
[Tpumepsl MPUMEHEHHS UHTETPpaNIa B (PU3UKE U TEOMETPHH.

IlIpakmuueckue 3anamus

YucnoBasi  MOCIIeAOBAaTENbHOCTh, CIHOCOOBI €€  3a/JaHus, BBIYHCICHUS  YJICHOB
nocienoBarenbHocTH.  llpegen  mocienoBarenbHOCTH.  beckoHewHO — yObIBaromias
reoMeTpHUYecKas MPorpeccusl.

[TpousBogHas: MEXaHUYECKUI M TEOMETPHUECKUN CMBICT TIPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B oOmem Buje. [IpaBuna m Gopmynsl nuddepeHnrpoBanus,
TabJMIIa TPOM3BOIHBIX AJIEMEHTApHBIX (GyHKuMH. MccnenoBanue (QyHKIMHM C TTOMOIIBIO
npousBogHON. HaxokneHue HauOONbIIEero, HAMMEHBIIErO0 3HAYEHHS] U IKCTPEeMabHBIX
3HaYEHUHN PYHKIHH.

Wurerpan u nepoobpasnas. Teopema HoroTona—IJleitOnuna. [Ipumenenne nnaterpana k
BBIYHCIICHUIO (U3NYECKUX BEITUYHH U TUTOIIA ICH.

YPABHEHUA 1 HEPABEHCTBA

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

PaBHOCWIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl HMX pelIeHUs (pa3loXKeHHe Ha MHOXHTENH, BBEJAECHUE HOBBIX
HEW3BECTHBIX, MOICTAHOBKA, Tpa(UIeCKHil METO).

Hepagencrsa. PannonaneHeIe, MPPALMOHAJIBHBIE, IIOKa3aTeJIbHbIC u
mpuzoHomempuyeckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX PELICHMUS.

Hcnoab3oBanue cBOMCTB M rpadukoB GyHKIMI PU pellIecHNH YPABHEHHUI H

HepaBeHCTB. MeTos nHTepBasioB. M300pakeHue Ha KOOPIMHATHOM IIOCKOCTH

MHOX€ECTBA PEIICHU YPAaBHEHUH U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHne MaTeEMaTUYECKUX METOAOB JUIsl PEIIEHUS COJIEPKaTENbHbIX 3a/1a4 U3
pa3IuyuHBIX 00JacTel HAyKH U MPAKTUKH.

WNHutepnperanus pe3ysibTara, yueT pealbHbIX OTPAHUYECHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocunbHOCTH ypaBHeHHi. [IpeoOpa3oBanue ypaBHEHHIA.

OcHOBHBIE IPUEMBI pEllICHUsI ypaBHEHUH. Pelienne cucreM ypaBHeHui. Mcnosib3oBanue

CBOWCTB ¥ IrpadMKOB (QYHKIUH TS pellieHUs ypaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

ONEMEHTBI KOM6I/IHaTOpI/IKI/I

OcCHOBHBIC TOHATHS KOMOMHATOPUKH. 3aJadyd Ha TMOACYET 4YHWCIIAa pa3MEIleHUH,
NepeCTaHOBOK, coueTaHui. PemeHue 3amau Ha nepebop BapuaHToB. dopmyna OuHOMA
Herorona. CpoiicTBa OMHOMUHAIBHBIX KOd(dummenToB. Tpeyroapauk [Tackans.

DeMEeHTbI TEOPUU BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXXEHHE BEPOSTHOCTEH. [lonsamue o
He3asucumocmu coovimuil. JJUCKpemHas ciy4aunas 6eiutduHd, 3aKOH ee pacnpeoeneHusl.
Yucnogvle xapakxmepucmuku OUCKPEmMHOU CAyYyauHou eeauyunsl. llonamue o 3aKoHe
bonbuiux yucen.



ONEMEHThl MATEMATHYCCKON CTATUCTUKU

[IpencraBienne qaHHBIX (TAOIUIBI, JUATPAMMBI, TPADUKN), 2eHEPAIbHASL COBOKYNHOCHb,

8b100pKA, cpedHee apughmemuyeckoe, meouana. Ilonamue o 3adauax mamemamuieckou

CMamucmuxuy.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epOSAMHOCMHBIX MEMOO08.

Ilpakmuueckue 3anamus

HcTopust pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEH M CTATUCTHKH U UX POJIb B
pasnuYHBIX cdepax dYEeNIOBEUECKOW IKU3HENEATeTbHOCTH. [IpaBmiia KOMOWHATOPUKH.
Pemenne koMOWHATOPHBIX 3amad. Pa3MereHus, codeTaHUS M TMEPECTAHOBKH. bHHOM
Herorona u tpeyronsauk Ilackamns. [Ipuknanneie 3amaqm.

Knaccuueckoe omnpeneneHe BepOsITHOCTH, CBOMCTBA BEPOSATHOCTEH, TEOpEMa O CyMMe
BepoATHOCTEU. Beruucienue BepositHocTel. [Ipukinannsie 3anaun. [IpeacraBienue
YUCJIOBBIX JaHHBIX. [IpuKiannbie 3ama4

I'EOMETPUA

Hpﬂsze U niockocmu 6 npocmpaHcmee

B3anMHOe pacnonokeHHe IBYX NpsSMBIX B IIpocTpaHCTBe. IlapamienbHOCTs NpSIMON H
mockocTy. [lapamienbHOCTE MOcKOCTeN. [leprneHauKyIsapHOCTh NPSAMOW M IIJIOCKOCTH.
[lepnenauKynsip ¥ HAaKJIOHHAsA. YTOJ MEXAYy NPSMOM M IUIOCKOCTBIO. J[ByrpaHHBIA yrod.
Yrois Mexay IIIOCKOCTAMU. [lepnenauKyIIpHOCT ABYX INIOCKOCTEMN.

['eomeTpuyeckre npeodpazoBaHMs MPOCTPAHCTBA: MapAIICIbHBINA MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO IUIOCKOCTH.

[NTapannensHoe npoekTupoBaHue. ILnowjade opmozoHanvHolu npoekyuu. 300paxkeHne
IPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Bepuunsl, pedpa, rpaHu MHOTOrpaHHUKaA. Pazeepmxa. Muozoepannvie yainvi. Buinykivie

MHo2oepanHuku. Teopema Diinepa.

[Tpusma. [Ipsmas u naknionnas npusma. [IpaBunbHast npusma. [lapamnenenunen. Kyo.

[Inpamupa. IIpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummMerpuu B KyOe, B mapaijiesienumnesie, B Ipu3Me 1 nupamue.

Ceuenus KyOa, MPU3MBbI M TUPAMUIBIL.

[IpeacraBnerne o0 TPaBWIBHBIX MHOTOTPaHHUKAx (TeTpadiape, KyOe, OKTa’rape,
JI0JIeKa’Ipe U UKOCcadIpe).

Tenan MMOBCPXHOCTH BPAICHHA

[MwinHap u KoHyC. YcedueHHbIH KOHyc. OCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTb,
oOpasyromias, pa3sepTka. OceBble CEUSHMsI U CEUSHMs], TapajlIe/IbHble OCHOBAHUIO.
[ap u chepa, ux ceuenus. KacarenpHas miockocTs kK chepe.

N3mepenus B reomerpun

O06mwem u ero u3mepenue. MHrerpansHas Gpopmya oobema.

®opmynel 00beMa KyOa, MPSMOYTOJBHOTO TapayielienuIe/a, MPU3MbI, WIMHAPA.
®opmyibl 00beMa MUPaMuAbl U KoHyca. DOpMyIIbl TUIOIIAAN TOBEPXHOCTSH UIMHIPA H
KoHyca. @opMyIbl 0ObeMa mapa ¥ Iiomaan chepsl.

[Tomo6wue Ten. OTHOMIECHUS TUIOIIA/ICH MTOBEPXHOCTEH U 00EMOB MOAOOHBIX TEII.

KOOp,Z[I/IHaTBI " BEKTOPLI

[IpsamoyronbHas (nekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTBe. Popmyna
pPacCTOSIHUS MEXY IBYMsI TOUKaMU. Y paBHEHUS CHEpbl, nIOCKOCIU U NPAMOLL.



Bekropel. Monyns Bekropa. PaBeHCTBO BeKTOpOB. ClOoKEHHME BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BeKTOpa IO HaIpaBICHUSAM. YTOJI MEXIy JIBYyMs
BekTopamu. [Ipoekuus Bekropa Ha ocb. KoopauHatel BekTopa. CkajsipHOE HpPOM3BEIECHUE
BEKTOPOB.

Hcnonbs3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUH MAaTEMaTUYECKUX M IPUKIIAIHBIX
3a/1a4.

IlIpakmuueckue 3anamus

IIpu3Haku B3aUMHOIO paCIOJIOKEHUS MPAMBIX. YTOI MeXAy NpsAMbIMUA. B3anmuoe
PacCIIOJIOKEHUE IIPSAMBIX U IUIOCKOCTEN. [lepnenauKkysp U HaKJIOHHAS K IUIOCKOCTH. YTOJI
MEXIy TpSAMOM M TUIOCKOCTHIO. TeopemMbl O B3aMMHOM pPACIOJIOKEHUU MPAMOM U
IUIOCKOCTH. Teopema 0 TpeX NepHeHANKYIISpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIECHAUKYJIAPHBIX INIOCKOCTER. PaccTostHue

OT TOYKH JO IJIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXAY
IUIOCKOCTSIMH, MEXK/ly CKPEIIHMBAIOLIMMHUCS MPSIMBIMH, MEX]Ty IPOU3BOJILHBIMU (PUTYpPaMU B
IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €T0 CBOMCTBA. Teopema 0 niowaou opmo2oHANbHOU
npoeKyuy MHo20y20bHUKA. B3auMHOE pacIookeHre NPOCTPaHCTBEHHBIX (GUryp.

Paznuunble BHABI MHOTOTpaHHUKOB. WX wm3o0paxenus. CeuyeHus, pa3BEepPTKH
MHOTrOrpaHHukoB. [lomans nosepxHoctu. Buael cuMMerpuii B mpoctpancTse. CUMMETpHs
TEJI BPAIlleHUs 1 MHOTOTPAaHHUKOB. Brruncienune miomaneii u 00eMoB.

Bexropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cepsl, IIIOCKOCTU. PaccTosiHue Mex Iy ToukamHu. JlefcTBus ¢
BEKTOpaMH, 3aJJaHHbIMU KoopAuHaTtaMu. CKasipHOE POU3BeIeHIE BEKTOPOB. BekTopHoe
ypaBHEHUE IIPSIMOM U IUIOCKOCTH. Mcnosnb30BaHue BEKTOPOB IIPU 10KA3aTEILCTBE TEOPEM

CTEPEOMETPHUH.

Jlns BHEayIUTOPHBIX 3aHATHM CTyJEHTAM HapsAy C PEIICHWEM 3a/1ad W BBIIOJHEHUS
NPaKTUYECKUX 3aJlaHUi MOYKHO MPEAJIOKHUTH TeMbI UCCIIEIOBATENLCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTAENbHBIX MEIKUX 3aJau U yIpaXKHEHUH Mpeiararorcs
CIO)KETHBIC 3a/laHMs, TPeOYIOIIMe UTUTENBbHOW padOThl B paMKax OJHOW MaTeMaTHYeCKOU
CUTyallud. DTU TEMbI MOTYT OBbITh KaK MHJIMBUAYAJIbHBIMU 3a/laHUSIMH, TaK U TPYNIIOBBIMU
JUISl COBMECTHOTO BBITIOJIHEHUS HCCIIEOBAHUS.

Ipumepnvie memol pepepamos (00K1a008), UCCACO08AMENbCKUX NPOEKMO8

* HenpepoiBHbIE 1pO0OH.

* IIpumeHeHue CIOKHBIX MPOIIEHTOB B 9KOHOMUYECKUX pacyeTax.
* IlapamnenbHOe NPOEKTUPOBAHUE.

* CpenHue 3Ha4EHUS U UX IPUMEHEHHUE B CTATUCTHKE.

* BekropHoe 3aaHnE NPSIMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE.
* CroxeHre rapMOHUYECKUX KOJIECOaHHI.

» I'paduueckoe peuieHre ypaBHeHUN 1 HEPABEHCTB.

* IIpaBuibHBIE U OTYNIPABUIBHBIE MHOTOIPAaHHHKH.

» Konnueckune cedyeHus U X NIPUMEHEHUE B TEXHUKE.

* [lonsarue nuddepenmnana 1 ero NPUIOKEHUs.

* (CxeMbl IOBTOPHBIX UCHIBITaHUN bepHysun.

* HccnenoBaHue ypaBHEHUI U HEPABEHCTB C I1apaMETPOM.






6. TemaTn4yeckuii MJIaH U co/iepkaHue y4eOHOM AucuuIinebl MaTtemarTuka.

HaumMmeHoBaHue
pa3aeiioB U TeM

Copep:xanne yueOHOro MaTepuaJa, JJadopaTopHbie padoThl M NPAKTHYECKHE 3AHATHA,
caMOCTOsITeJbHasA padoTa 00yJarOmuUXCH

Oo0Bem
YacoB/3a4eTH
bIX €e]1.

Yposens
0CBOEHHUS

1

2

3

4

Pa3znea 1. PazBuTHe NOHATHSA 0 YHCIIE

2

Tembl

Cozepxanue yueOHOTO MaTepuana

1. HWcropus pa3BuTus noHATUs uucia. JlefictBurensHble uncna. [lepeBos uncen u3 0OBIKHOBEHHBIX ApO0eii

B JIECATUYHBIE U OOPAaTHO

2. TlorpemrHocTH Beruncienuil. [IpakTuyeckue mprueMbl BEIYMCICHUH ¢ TPUOTMKEHHBIMU TaHHBIMU C
HOMOILBIO TAOJIUI M BBIYUCIUTEIbHOW TEXHUKU

3. KommieKcHBIE UKcia U BX TCOMETPpHUYCCKAsA MHTCPIIPETALINA. I[eﬁCTBHH C KOMIIJICKCHBIMH YHCJIaMHU B

anredpanydeckoi popme

4. Ip.p. Pemenue 3ananuii no pazgeny «JledicTBUTENbHBIE U KOMIUIEKCHBIE YHCIIa)

5. IIp.p. Pemenune npumepos u 3anad. KoHTposb 3HaHM 110 TeMe «JlelCTBUTENBHbBIE U KOMILJIEKCHBIE
YHCIIa»

Pazpnen 2. Kophn,

CTeNeHH, Jorapugpmol

Tembl

ConepxaHue yueOHOTO MaTepuaa

1. KopeHb n-ii cTeneHu v ero cBoicTBa. BerunciieHne KOpHs n-il CTeneHu

2. lp.p. Pemienue npocTemx ypaBHEHUH U HEPABEHCTB C pauKaIaMH

3. Crenenu ¢ palOHAJIbHLIMHA U I[GflCTBI/ITCJIBHBIMH TMOKa3aTeJIIMI U NX CBOMCTBA

4. Tloka3aTenbHble YpaBHEHUS

5. IlokazaTenbHbIE HEPABEHCTBA

6. IIp.p. Pemienue nokasaTelbHbIX YPAaBHEHU U HEPABEHCTB

7. Jlorapudm ¢ npon3BoJIbHBIM ocHOBaHHEeM. OCHOBHOE JOorapu(pMUUECKOE TOXKIECTBO

8. Teopemsl orapudmuposanust. JlorapudmupoBaHue ¥ NOTEHIMPOBAHUE BHIPAKCHUN

9. llecatuunble U HaTypanabHble Jorapudmel. [lepexoa K Ipyromy OCHOBaHHUIO

10. Ilp.p. Pemenue 3ananuii no teme «Jlorapudpmen

11. Jlorapudmudeckast pyskmums. Jlorapudmuyeckue ypaBHEeHUs], 00JIaCTh ONPEACTICHUS

12. Jlorapudmudeckas ¢ysakius. JlorapudmMudeckue HepaBeHCTBa, 00JIaCTh ONPEACIICHUS

13. Ip.p. Pemenue norapuMuyIecKux ypaBHECHHI M HEPABCHCTB, HAXO0XJICHHE 00JIaCTH ONPEACIICHHUS

14. Ip.p. Pemenue 3ananuii. Kontpoas 3HaHMHi o TeMe «KopHH, cTeneHn, JorapuhMb

[NSRI ORI ORI ORI SRLCNEORL SN]SR SR SRLOR OR| S)

Pasnea 3. [lpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE
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CoaepxaHue yueOHOTO MaTepuasa

1. OCHOBHBIE aKCHOMBI CTCPCOMETPUHU U CIICACTBUA U3 HUX. HOBTOpeHI/IeZ BBIYUCICHHUC nnomaneﬁ

reOMEeTPHUYECKUX QUTYp 2
2. B3auMHOe pacnoioXeHHe IBYX NPSMbIX, IPSIMOU U IJIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak )
apaJuIeIbHOCTU NPSIMOM U IJIOCKOCTHU
3. BzaumMmHoe pacnonokeHue AByX miuockocrtel. [Ipu3Hak nmapannensHocTH miockocreil. Teopema o )
NapaJUIEIbHBIX INIOCKOCTSIX
T 4. IlepneHAMKYJISIPHOCTb NPSIMOM M TNIOCKOCTH. [Ipu3HaK NeprneHIuKyIIpHOCTH NPSIMON U MJIOCKOCTH 2
eMb 5. Yron mexay npsiMoil U TIIOCKOCThIO. Teopema o 3-x nepneHaukyasipax. CBsi3b MEXKIY )
NapaJUIEIbHOCTBIO U NEPIEHIUKYIJISIPHOCTHIO MPSIMBIX U INIOCKOCTEN
6. JIByrpaHHbIi yroj. YToJ MEeXay IIOCKOCTIMU. [leprneHauKynsspHOCTh ABYX I1ockocTe. [Ipu3nak )
NEPIEHIUKYIJISIPHOCTH IIIOCKOCTEM
7. Teomerpuueckue mpeodpa3oBaHUs MPOCTPAHCTBRA: MapallIeNbHbIN epeHOC, CAMMETPHUS OTHOCUTEIHHO )
wiockocTH. [lapamiensHoe mpoekTrupoBanue. M300paxeHne NpocTpaHCTBEHHBIX QUTYD
8. IIp.p. Pemienue 3anau no teme «lIpsiMble U MIOCKOCTH B IPOCTPAHCTBEY 2
9. Ilp.p. Pemenue 3anau. Kontposns 3Hanuii no reme «lIpsMblie v MIOCKOCTH B IPOCTPAHCTBEN 2
Pa3nen 4. KomOnnaropuka 2
Copnepxxanue yuyeOHOro Mmarepuaia
1. MmuoxectBa. M3yuenue npaBui KOMOMHATOPUKH U IPUMEHEHHUE UX MPH PEIICHNH KOMOMHATOPHBIX )
3a/1a4
2. OcHOBHBbIE MTOHATHUSI KOMOMHATOPUKH: TIEPECTAHOBKH, COUETAHNUS, Pa3MEIICHUS 2
Tembl 3. Ip.p. IIpumenenue dhopMyI A BEIYUCICHUS pa3MEIICHH, TEPECTaHOBOK M COYETAaHUMN MPU PEeIIeHUN )
3a1a4
4. Osnakomuienue ¢ 6uHomoM HproToHa 1 TpeyroiabHukoM Ilackans 2
5. Ip.p. Pemenne npakTH4ecKux 3a1ad ¢ HCIOIb30BAHMEM TOHSITHI M MPAaBWJI KOMOWHATOPHUKHU 2
6. IIp.p. Pemenue 3amau. Kontposb 3Hanmii mo remMe «KomOuHATOpHKAY 2
Pa3znes S. JjieMeHTHI TEOPUM BEPOSATHOCTEN M MATEMATH4Y€CKOM CTATUCTHUKHU 2
Tembl CoaepxaHue yueOHOTO MaTepuaja
1. CoObitus. U3ydyeHne K1acCU4eCKOro ONpe/IesieHNs] BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O )
CYMM€ U YMHOXEHHH BEPOSITHOCTEH
2. ®opwmyna noaHoil BeposaTHocTu. Popmyina baiteca 2
3. JIMCKpeTHBIE U HENIPEPBIBHBIC CIyYalHbIE BEIUYMHBI. 3AKOH PACIPEEIICHNs TUCKPETHON CIIy4YaliHON >
BEJIMYMHBI
4. TlpencraBiaeHHE€ YUCIOBBIX JAHHBIX 2
5. Ip.p. Pemenue 3a1a4 no TeMe «JI€MEHThI TEOPUU BEPOSITHOCTEH U MaTEMAaTUYECKOW CTaTUCTUKI 2
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6. Ilp.p. Pemenue 3a1a4 ¢ KOHTPOJIEM 3HAHUU 110 TeME «DJIIEMEHTBI TEOPUU BEPOSTHOCTEHN 1

MaTeMaTUYECKOU CTaTUCTUKHI 2
Paznes 6. @Pynkuuu u rpaguku 3
Copnepxxanue yuyeOHOro MaTepuaia
1. Ompenenenue pynkiuu. CriocoObl 3amanus Gynkuu. HaxoxaeHnue o01acTy 3HaYCHUN U 007IaCTH )
onpeaeneHus: GyHKIUU
2. MOHOTOHHOCTb, YETHOCTh U HEUETHOCTb, IEPHUOJNYHOCTh PyHKIMNA. MccnenoBanue GpyHkuuu 2
3. T'paduxu dyHKImii: TUHEIHAS, KBaApaTUIHAs, KyCOUHO-JTMHEHHAs, IpOOHO-MHEelHas. VIX cBoiicTBa 1 2
Tembl rpaduku
4. T'paduku HyHKIMI: CTeeHHAs, TTOKa3aTellbHas U iorapudmMudeckas. Mx cBoiicTBa u rpaduku 2
5. Tlpocretimue npeodpa3zoBanus rpabukoB GyHkimi. [Toctpoenue rpadukoB dhyHKIMiA 2
6. HWccnenosanue dynakmmii. [loctpoerne rpadukoB GpyHkmii 2
7. Ilp.p. Pemenue 3aganuii mo teme « yHKIMU U TpaduKm» 2
8. Ip.p. Pemenue 3aganuii ¢ KOHTposieM 3HaHUU 10 TeMe «DYHKINHU U rpadukm» 2
Pa3znen 7. OCHOBBI TPUTOHOMETPUH 3
Copnepxxanue yuyeOHOro Mmarepuaia
1. Pagmannoe uamepenue yriaoB. DopMynupoBaHue OnpeaeIeHU TPUTOHOMETPUYECKUX (PYHKIIHIA. 2
OcHoBHbIE HOPMYIIBI TPUTOHOMETPHUH
2. Mp.p. [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUECKHUX (POPMYJI I BEIYMCICHUS 3HAYSCHUN
TPUTOHOMETPHUYECKUX QPYHKIUM
3. ®opmyIibl CI0KEHUS TPUTOHOMETPpUYECKUX QYHKIMHA. POpMYJIbl JBOMHOIO U MOJOBHHHOIO apryMeHTa 2
Oxonuanue 1 cemecTpa
4. ®opMysbl NpUBEICHUS 2
T 5. Ip.p. Pemenue 3amanuii Ha TPUTOHOMETpHUUYECKUE (HOPMYIIBI 2
eMbl 6. ®opmyibl npeobpazoBaHUsl CYMM TPUTOHOMETPUYECKUX (PYHKIMK B MPOU3BEICHUSI U 0OPATHO 2
7. TpuroHoMeTpu4ecKkrne U 00paTHbIE TPUTOHOMETpHYECKHE (DYHKIMH, MX TPaQHKH 2
8. Ilpocreiiye TpPUroHOMETPUUECKUE YPAaBHEHUS BUJIA: SInX=a; COSX=a; tgx=a; ctgx=a 2
9. Ilp.p. Pemenne npocTelIMX TPUrOHOMETPUYECKUX YPABHEHHUN 2
10. Busibl TPUrOHOMETPUYECKUX YPAaBHEHUI 2
11. IIp.p. PenieHre TpUrOHOMETPUUECKUX YPABHEHUI 2
12. TpuroHoMeTpuUECKHE TOXKIECTBA 2
13. IIp.p. Pemenue 3ananuii no pazaeny «OCHOBbI TPUTOHOMETPHI 2
14. IIp.p. KonTposib 3Hanuii no reMe «OCHOBBI TPUTOHOMETPHI 2
Pa3znen 8. BekTopbl 1 KOOPpAUHATHI 3

Tembl

| Conepskanme yueGHOro MaTepuaia
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1. BexTop M BeKTOpHBIC BeIMUUHbI. JINHEWHbBIC ONIEpAlIMK HAJl BEKTOPAMHU 2
2. IlpsmMoyronbHasi cCUCTEMa KOOPJMHAT B MPOCTpaHCTBE. PaccTosiHMe MeXly IBYMsI TOUKAMHU 2
3. Tlpoexuusi ¥ KOOpIAMHATHI BEKTOpa 2
4. CkansipHoe POU3BEJICHUE JBYX BEKTOPOB. BennunHa yria Mexay BEeKTOpaMu 2
5. VYpaBHeHUs OPSIMOM M INIOCKOCTH. Y PABHEHUE OKPYKHOCTH 2
6. Ilp.p. Pemenue 3aganuii no reme « BeKTopbl U KOOpAMHATHI 2
7. Ilp.p. Mcnosip30BaHuE KOOPJAMHAT U BEKTOPOB IIPHU PELICHUM MAaTEMaTUYECKUX U MIPUKIAAHBIX 33134 2
8. Ip.p. Pemenue 3anau. KonTposib 3HaHuii o treme « BeKTOphl U KOOPAMHATHI 2
Paznen 9. Hauana matematnyeckoro anaan3a. [lpou3sBoaHasi u e€ npuMeHeHHe
Copepxanue yueOHOro Marepuana
1. CrnocoObl 3a1aHMs 1 CBOMCTBA YHCIIOBBIX MMOCJIEI0BATEILHOCTEH 2
2.  O3HaKOMJIEHUE C MOHITHUEM MPOU3BOAHON. MexaHnyecKkuil cMbIci Tpon3BoaHON. [IpaBumna )
g depeHIUpoBaHusl, TAOIUIA IPONU3BOAHBIX AJIEMEHTAPHBIX ()YHKIIHIA
3. T'eoMeTpU4eCcKU CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduKy GyHKIIUN 2
4. Tp.p. AuddepenumpoBanne GyHKIIUU 2
Temui 5. Ilpu3Haku MOCTOSHCTBA, Bo3pacTaHus U yobiBaHus (GyHKIuu. Teopema Jlarpanika. DKCTpeMyMbI )
¢dbyskuuu. MccnenoBanue QyHKIMHE HA SKCTPEMYM
6. Hawubomnbliee u HauMeHbIlee 3HAYCHHS (PYHKIIMH Ha IPOMEKYTKE 2
7. p.p. ITpuMepsl nCrionb30BaHUs MPOU3BOJHOM SISl HAXO0KICHUSI HAWJTYYIIETO PEIICHUS 2
8. Bropas npousBoaHas ¢hyHKImU. Beimyknocts. Touku neperuba rpaduka GyHkuuu 2
9. Ip.p. IIpoBenenue ¢ MOMOIIBIO TPOU3BOAHON HCCAeAOBaHUS (HYHKIIMH, 3aJaHHON (popmyIion 2
10. Ip.p. Pemenue 3ananuii no pazaeny «I[IponsBoaHas u €€ npuMeHEHUE 2
11. lIp.p. Koutposs 3Hanuit no reme «IIponsBoaHas u €€ npruMeHEeHHE 2
Pa3nea 10. Hauana matemaTudeckoro anaausa. MarerpaJj u ero npuMeHeHue
CopepxaHue yueOHOro Marepuana
1. TlepBooOpasnas. HeonpeneneHHbIN HHTErpal U ero cBoicTBa. TabinuHble nHTErpasibl. IHTErpupoBanue 2
2. IlIp.p. Tabnuunbie naTErpaisl. HTErpHipoBaHme 2
Tembl 3. Omnpenenennbiii maTerpan. Corictea. I'eomerpuyeckuii cMmbici. Teopema Hetotona-JleiioamIa 2
4. BpluncieHue mwionaay mwiockux ¢uryp. [lpumenenre naTerpaia npy peleHuu 3aaad 2
5. Ip.p. Pemenue 3ananunii no pasaeny «MHTerpans u ero npuMeHEHHUEY 2
6. IlIp.p. KonTpoas 3Hanmii no teme «MHTErpan u ero npuMeHeHne» 2
Pa3znesn 11. MHOrorpaHHUKH M UX NOBEPXHOCTH 2
Tembl Copaepxkanue yueOHOro Marepuana
1. Mmuororpannuku. [Ipu3zma. Bunbsl npusmel, e€ anemeHTs! u cBoicta. [lapamienenunen. Ky6. [Tnomans 2

IMOBCPXHOCTH IMPHU3MBbI
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2. Ilupamupa, e€ BUABL, 2JIEMEHTHI U CBOMCTBA. [110111a/1h TOBEPXHOCTH TUPAMUIBI 2
3. Ilp.p. Pemenue 3aga4 Ha MHOTOTPAHHUKH 2
4. Cummetpuu B KyOe, B mapajuieNienuIie/ie, B Ipu3Me u nupamue. [IpaBuibHbie MHOTOTpaHHUKH. )
CeueHusi MHOTOTPaHHUKOB
5. Ip.p. Pemenue 3a1a4 ¢ KOHTpOJIEM 3HAHUM 110 TeMe « MHOTrOrpaHHUKH U UX TOBEPXHOCTHY 2
Pa3znen 12. Tes1a 1 NOBEPXHOCTH BpalleHUs 2
Copnepxxanue yuyeOHOro Mmarepuaia
1. O3znakomiieHHe ¢ BUAaMH Tell BpauleHus. [{ununap, aneMeHTsl, CBONCTBA, pa3BEPTKA, CEUCHUSI. 2
Temui [1n01maap NOBEpXHOCTH HMIMHAPA
2. Konyc, 251eMeHThI, CBOMCTBA, pa3BEPTKA, cedeHus. [1nomaas NToOBEpXHOCTH KOHYCa 2
3. Illap u cdepa, ux ceuenus. KacatenbHas niaockocTs K cdepe. [1nomans moBepxHocTu chepbl 2
4. Ip.p. Pemenue 3amau ¢ KOHTposIeM 3HaHUM 110 TeMe «Tefla 1 TOBEPXHOCTH BPAIICHHS 2
Paszpnen 13. U3mepeHusi B reoMeTpun 2
Copnepxxanue yuyeOHOro Mmarepuaia
1. O6BEM u ero nsmepenue. MHterpanbHas Gopmyiia o0béma 2
Temu 2. OOBEMBI MPOCTPAHCTBEHHBIX TEJ 2
3. Ip.p. Pemenue 3ama4 Ha 00BEMBI MPOCTPAHCTBEHHBIX TEJ 2
4. TlomoOue Ten. OTHOIICHHE TIONIAIel TOBEPXHOCTEH M 00bEMOB MOJOOHBIX Tell 2
5. Ip.p. Pemenue 3ama4 ¢ KOHTPOJIEM 3HAHWUN HA BBIYMCICHHE 00HEMOB MPOCTPAHCTBEHHBIX TEJ 2
Pa3znen 14. YpaBHeHHs U HEPpaBEHCTBA 2
Copnepxxanue yuyeOHOro Mmarepuaia
1. ParmoHanbHBIC M HPPANMOHAIBHBIC YPABHEHHSI, TOKA3aTEIbHBIC U JIOTAPU(PMUICCKHE YPABHCHUS. )
Cucrembl ypaBHEeHUH U HEpaBeHCTB. OCHOBHBIE IPUEMBI UX PELICHUS
2. Ip.p. PaunonansHbie 1 UppaIiioHaIbHBIE YpaBHEHUS, CUCTEMBI YpaBHEHUN U HepaBeHCTB. OCHOBHbBIE )
Temu MPUEMBI UX PELICHHUS
3. Ilp.p. Iloka3atenbHble U JorapuMuuecKrie ypaBHEHUs, CUCTEMbI YpaBHEHHUM U HepaBeHCTB. OCHOBHbBIE )
MPUEMBI UX PEILICHUS
4. Vicnonb3zoBaHHe CBOWCTB U rpadukoB GYHKIMI NpU pelIeHUH YPaBHEHUN U HEPaBEHCTB 2
5. TlpumeHeHHEe MaTeMaTUYECKIX METOJIOB JIJIsl PEUICHHSI COACPKATEIbHBIX 3a7a4 U3 Pa3INuHbIX o0jacTen )
HAyKH{ U MPAKTUKHU
KoHcyJbTanum K 3K3aMeHy 8
IK3aMeH 6
Bcero 226/6,27
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7. MarepuajibHO-TEXHUYECKOE U Y4eOHO-MeTOAnYecKoe odecneuyeHue

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

OcBoeHue mnporpamMMmbl ydeOHOM aucuuIUIMHBL «MaremaTuka» MpeanojaraeT 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 xabuHeTe MODKHO OBITh MYJBTUMEAWIHOE O000pYJOBaHHE, IOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTelbHOTO MpoIecca MOTYT MPOCMATPUBATh BU3YaIbHYIO MH()OPMAIHIO 110
MaTeMaTHKe, CO3/1aBaTh IPE3EHTALNH, BUIC€OMaTepUallbl, UHbIE JIOKYMEHTBHI.

B coctaB y4eOHO-METOMYECKOTO M MAaTepUATBbHO-TEXHUYECKOTO OOECIIEYCHHUsT MPOTrPaMMBbI
y49eOHOH TUCIIMIUIMHEI «MaTemMaThKa:» BXOJIAT:

* MHOTO()YHKIIMOHAIEHBIA KOMILJIEKC TPETIOAaBaTEIS;

* HamsIHBIE TOCOOMS (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;

* OubmmoteuHbIil HOHI.

B 6ubnuoreuynsiii (OHI BXOAAT Y4eOHUKH, ydeOHO-MeTomuueckue KoMiuiekTsl (YMK),
o0ecreunBaOIIe OCBOCHHE YYCOHOW IUCIUIUIMHBI «MaTeMaTnkay, PeKOMCHIOBaHHBIC 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 npouecce ocBoeHUs MporpaMMbl yu4eOHONW JUCHUIUINHBI «MaTeMaTHKay CTYJCHThI TOJKHBI

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.).
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Nudpopmanuonnoe odecreyenne 00y4eHmst

OcHOBHAY JUTEPATYPA

Auaredpa U Hayajla MaTeMaTH4eCKOro aHajau3a. bazoBblil u yrimyOneHusii ypoBHu. 10 - 11
knaccsl : yuebnuk / 1. A. HanasH, FO. M. Konsarun. — Mocksa : [Ipocsemenue, 2018. — 463 c.
— 50 k3.

AJare0pa U Hayajla MaTeMaTH4eCKOro aHajau3a. bazoBblil u yrnyOneHusiit ypoBau. 10 - 11
knaccsl : yuebnuk / 111, A. Anmumos [u 1p.]. — 9 - e u3n. — Mocksa : [Ipocsemienue, 2021. - 463 c.
: mi. — 50 9K3.

Hanasin A. A. Maremaruka : yueOnuk aist CI1IO / A. A. JlagasiH. - 3-e uzn. — Mocksa : @opym
: HULl UHD®PA-M, 2021. - 544 ¢c. — (Cpennee npodeccronansnoe obpazoBanue). — URL:
http://znanium.com — Pexxum octyna: o noJiucke.

BamvakoB M. I. Maremaruka : yueonuk mis CIIO / M. U. bammakoB. — Mocksa : KaoPyc,
2021. — 394 ¢. — URL.: https://www.book.ru. — Pexxum noctyma: mo nmoamucke.

JlonoaHMTEAbLHAA JUTEPATYPA

HManasan A. A. COopHUK 3a/1a4 TI0 MaTeMaThke : ydyeOHoe mocobue /A. A. [lanass , 3-e u3gd. —
Mocksa : ®opym, UHOPA - M, 2018. - 352 c.: - (Ilpodeccuonansuoe obpazopanme). - URL:
https://znanium.com. — Pexxum gocTyna: 1no noamnucke.

Hanasin A. A. ['eomeTpuyecKHe MOCTPOCHHUS HAa IUIOCKOCTH M B MPOCTPAHCTBE: 3a1aud U
pemeHus : ydyebHoe mocoodue / A. A. [lagasiH. — 2-e¢ u3a. - Mocksa : ®OPYM : UTHOPA-M,
2020. - 464 c. : un. - (IlpodeccuonanpHoe oOpazoBanue). - URL: https://znanium.com. — Pexxum
JOCTYyTA: TI0 TTO/IUCKE.

BbammakoB M.N. Marematuka. Ilpaktukym : yueOHo-pakTHueckoe mocooue / M.MU.
bammvaxkos, C.b. OutnHa. — Mocksa : KaoPyc, 2021. — 294 ¢. — URL : https: / www.book.ru.
— PexumM goctyna: mo noJmucke.

Kykosa I'. C. Maremaruka Ha 100 6amtoB : yue6Hoe ocodue / I'.C. XKykoBa, M.®. Pymaiino.
— Mockga : UTHOPA-M, 2021. — 480 ¢. — URL : http: // znanium.com. — Pexxum gocTyma:
IO TIOJTITHCKE.

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

AtanacsH JI. C. 'eomerpus (B 2-x vactsx). Y. 2. : yuebnoe nocobue / JI. C. Atanacsu, B. T.
baspuieB. — MockBa : KnoPyc, 2017. — 424 c. — URL: https://www.book.ru. — Pexum
JOCTYyIa: 10 MOAIHUCKE.

BoromosioB H. B. I'eometpus : yue6HOe mocobue mis CIIO / H. B. boromonoB. — Mocksa :
WznatensctBo FOpaiit, 2021. — 108 c. — (IIpodeccuonansnoe o6pazoBanue). — URL: https: //
urait.ru.— Pexxum mocTtymna: mo nojmnucke.

BoromouioB H. B. Anre6pa u nayana ananuza : yuebnoe nocooue mis CI1O / H. B. Boromonos.
— Mockaa : UznatensctBo HOpaiit, 2021. — 240 c¢. — (IIpodeccuonansnoe odpazoBaHue). —
URL: https: // urait.ru— Pexum noctyna: mo nojamucke.
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Kyuep T. II. Marematuka. TecTsl :

yaebHoe mocobue mist CITO / T. I1. Kyuep. — 2-e usn.,

ucnp. u gon. — Mocksa : UsnarensctBo Opaiit, 2020. — 417 c¢. — URL: https://urait.ru. —
PexxuM fgocTyna: 1o nmoanucke.

8. XapaKTepncTnKa OCHOBHBIX BH/10B y‘l€6HOI71 ACATECIIBHOCTH, KOHTPOJb "

OII€CHKA pe3yJbTaToB y‘l@ﬁHOﬁ ANCIUIIJINHBI.

KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOEHUS YUEOHOMN NUCHUIUIMHBI OCYIIECTBISIETCS
MpEenoiaBaTesieM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHATUNA, TECTUPOBAHUS, a TAKKE
BBITIOJTHEHMSI 00yYarOIMMHCS UHIUBUAYATIbHBIX 331aHUN U IPOMEXKYTOUYHON aTTeCTallUEeH.
MeTo1p1 KOHTPOJISI HAIIPaBJICHBI Ha MIPOBEPKY 00YUaAIOIUXCS:
v/ — BBINOJIHATE YCIIOBHSA 3[[aHKs HA TBOPYECKOM YPOBHE C MPECTABIEHHEM COOCTBEHHOM

IIO3UIIHNH,

v\ — JleNaTh OCO3HAHHBIN BBLIOOD CIIOCOOOB JEHCTBUI U3 paHEEe U3BECTHEIX;

v\ —OCYLIECTBIATH KOPPEKIHIO (MCIPaBIIEHHE) CAETaHHbIX OIIMOOK HA HOBOM YPOBHE
npejaraéMbIxX 3aJaHHi;

v/ — paboTaTh B rpyIIIe U NPEACTABIATh KaK CBOKO, TaK M MO3UIIUIO TPYIIIbI

DopMbI U METOABI

Copnepxanue XapaKTepuCTHKA OCHOBHBIX BH/I0B /1eATEJILHOCTH KOHTPOJISI H OLEHKHU
o0yyarommxcst pe3yJbTaToB
(Ha ypoBHe y4eOHbIX JIeiiCTBHIA) o0y4eHust
AJiredpa
Brimonnenune apudmeTndeckux neiHcTBUN Hall 1. Wurepniperarmst
4HCjIaMM, COUETasl YCTHbBIC U IIMCbMEHHBIC IIPUEMBI. pE3yIbTaTOB
Haxoxxnenne npuOImKeHHbIX 3HAYCHUH BETMYUH U Ha0o/IeHHi 3a
T IOTPELIHOCTEN BBIYMCICHNH (a0COMIOTHON 1 Hg’ITem’HOCTI’K’
o~ q TOCA B
OTHOCHUTEJIbHON); CPABHEHHUE YMCIIOBBIX ODYHAIOLIEroc
0 yuc.jie o mmpouecce OCBOCHUA
BBIPKECHU. .
u 6 6 00pa3oBaTenbHOM
axoJKJeHue OUOO0K B IpeoOpa30BAHUAX U N ——
BBIUMCIICHUAX (OTHOCUTCS KO BCEM ITyHKTaM
POrpaMMbI) 2. CraproBas
KopHnu, crenenn, O3HakoMIJIEHHE C MOHATHEM KOPHS n-U CTENEHH, JIMarHOCTHKA
Jorapu(pmsi CBOMCTBAMHM PaJUKAJIOB U IIPABUIAMH CPAaBHEHUS HOATOTOBKU
KOPHEH. oOyJarontuxcs o
DopMyIMpPOBAHHE OIIPENEIICHUS KOPHS U CBOMCTB MIKOIEHOMY Kypcy
MaTEeMaTHKH;

KOpHEW. BpruncieHne u cpaBHEHHE KOPHEH,
BBITNIOJTHEHUE TPUKUAKU 3HAUEHUS KOPHSL.
[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIpAXKEHUII,
COJIEpIKalINX PaJuKaJbl.

Beimonnenune pacueToB 1o ¢popmyiam, CoaepKaLIM
panuKaibl, OCYIIECTBISISI HEOOXOAUMBIE TTOJICTAHOBKU
U IpeoOpa3oBaHMUs.

Omnpenenenne paBHOCUIBHOCTH BBIPAKEHUH C
panukanamu. Pemenue uppanyoHanbHbIX YPAaBHEHHN.
O3HaKOMJIEHHE C IOHATHEM CTETEHHU C
JEHUCTBUTEIBHBIM IT0KA3aTEIIEM.

HaxoxieHne 3HaueHM CTENEHH, UCTIONb3YS IIPU
HE0OXO0IMMOCTH MHCTPYMEHTAJIbHBIE CPEZCTBA.
3anuchIiBaHUE KOPHS n-U CTENIEHU B BUJIE CTEIIEHU C

BBISIBJICHHE MOTHBAIMU
K M3YYCHHIO HOBOTO
MaTepuaia.

3. Texkymuii KOHTPOJIb
B opme:

- YCTHOTO ¥ TUCBMEHHOTO
onpoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJNBHBIX pPaboT
o TeMaM pa3/ejioB
JUCTIATIINHEL;

4. Py6exHbIit
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JIpoOHBIM TIOKa3aTeeM U Hao0OopoT.

DopmyJIMpOBaHUE CBOMCTB CTENEeHEN. Boluncnenue
CTEIEHEH ¢ PpallMOHAJIbHBIM ITOKA3aTCJICM, BBIITOJTHCHUC
NPUKHUIKY 3HAUYEHUS CTEIIeHH, CPAaBHEHHE CTEIICHEH.
[IpeoOpazoBanue YNCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
coAepKalluX CTeNeHU, MPUMEHSs CBOICTBA. Permenue
IIOKa3aTeJIbHBIX YPaBHECHUN.

O3HakoMJICHUE C IPUMEHEHUEM KOPHEHN U CTEeTIeHEN
ITPU BBIYUCJIICHUU CPEAHUX, NCIICHUH OTPEC3Ka B
«30JI0TOM ceueHuun». Penenre npukiaaHbIX 3a1a4 Ha
CJIOXKHBIC IMTPOLCHTEI

IIpeoOpa3oBanue
ajredpanvecKux
BbIpaKEHHU I

BrimonaeHne npeoObpa3oBaHuil BEIPAKCHHM,
npuMeHeHue GopMyJl, CBSI3aHHBIX CO CBONCTBAMU
CTereHel u jorapudmos.

Omnpenenenne 00JIaCTH JOITYCTUMBIX 3HAYCHUN
norapudmuyeckoro Belpaxkenus. Perenne
norapu(pMHUECKUX YpaBHEHHMA

TEMaM
CTCIICHH,

KOHTpOJb IO
«KopHu,
norapuhMeD»,
«Kombunaropuxa,
OneMeHTHI TEOPHUH
BEPOSITHOCTEM,
DOYHKINY,
«IIpousBoaHbIE u
HMHTETPaJIbD».

5. UtoroBas
arrecranus B popme
SK3aMeHa

OCHOBBI TPUTOHOMETPHUH

OcHOBHBIE IOHATHSA

N3yuenue pagrnaHHOro METOAA U3MEPEHUS YTIIOB
BPALIEHUS U UX CBSI3U C I'PaJyCHON MepoH.
N306paxkenue yrioB BpallleHUsI Ha OKPY>KHOCTH,
COOTHECEHHE BEIMYHMHBI YIJIa C €r0 pacloyIOKEHUEM.
®opMyIUpOBaHUE ONPEAETICHUN TPUTOHOMETPUUECKHUX
(GyHKIMH 1715 YIJI0B MOBOPOTA U OCTPHIX YTJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSCHEHUE UX
B3aUMOCBSI3H

OcHoOBHBIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPUUECKUX

TPUTOHOMETPHYECKHE | TOXKJIECTB AJIS BBIUNCICHNS 3HAUECHUN

TOXK/1ECTBA TPUTOHOMETPUUYECKUX (PYHKIMNA 110 OAHON U3 HUX
N3ydenne oCHOBHBIX (POPMYII TPUTOHOMETPHUH:
(bopMyIIbl CIIOKEHUS, YABOCHUS, TPeoOpa3oBaHus
CYMMBI TPUTOHOMETPUUECKUX (PYHKIUHI B

IIpeoOpa3zoBanusi Y p p ynxu

. MIPOU3BEJICHNE U ITPOU3BEJICHUS B CYMMY U

NpocTeHIuX
IPUMEHEHUE NIPU BBIYUCIICHUH 3HAUEHUS

TPUTOHOMETPHUYECKUX

BLIDAKEHMI TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOUIEHUS €TO.

P O3HaKOMJIEHHME CO CBOWCTBaMU CUMMETPUHU TOUYEK Ha

€AMHUYHON OKPYKHOCTU U MPUMEHEHHUE UX JJIS
BBIBOJIA (hOPMYJI IPUBEICHUS

IMpocreiimme Pemenue mo ¢popmynam U TPUTOHOMETPHUIECKOMY

TPUTOHOMETPHYECKHe | KpPYTy IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM.

YPABHEHUS H [IpumeHeHne o0IUX METOIOB PELIEHUs] ypaBHEHUI

Hepaséencmea (mpuBeneHue K TMHEHHOMY, KBaIpaTHOMY, METO]

pa3ioKeHUsl Ha MHOKHUTENH, 3aMEHbI IePEMEHHOI) TpU
pEeLIEHUU TPUTOHOMETPUYECKUX YPABHEHUN.

YMeHue oTMeuaTh Ha KpyTe peleHust TpoCTEHIInX
TPUTOHOMCTPUYCCKHNX HCPABCHCTB

1. HNHurepnperanus
pe3yIabTaTOB
HaOIIO/IEHUI 3a
JeSITEITBHOCTBI0
oOyuJatromierocs B
npoiecce OCBOCHUS
obpazoBaTeIpHOU
POTPaMMBL.

2. CraproBas
JIMarHOCTHKA
MOJrOTOBKH
oOyJarontixcs 1o
LIKOJIBHOMY KypCy
MaTEeMaTHKH;

BBISIBJICHHE MOTHUBALIUH
K HW3YUYCHHWIO HOBOI'O
MarepHaa.

3. Tekyumii KOHTpOJIb
B (hopme:

- YCTHOTO ¥ TUCBMEHHOTO
ompoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJBHBIX paboT
o TeMaM pa3ZelioB

JMCIUTUINHEI,

4. Pybexnbrit
KOHTPOJb MO TeMaM
«KopHn, CTEIICHH,
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ApKCHHYC,
APKKOCHHYC,
apKTaHIreHC Yucia

O3HakOMJIEHHE C IOHATHEM OOpaTHBIX
TPUTOHOMETPUYECKHUX (PYHKIUH.

N3ydenue onpeneneHnii apkCuHyca, apKKOCHUHYca,
apKTaHTeHca Yucia, popMyJIupoBaHHE UX,
n300pakeHne Ha eIMHUYHON OKPYKHOCTH,
[IPUMEHEHUE IIPU PELICHUU YPaBHEHUI

norapu@Msbo»,
«KombuHaropuka,
OJIEMEHTBI TEOpHUHU
BEPOSATHOCTEH,
DyHKIUNY,
«ITpousBoiHbIE u
HWHTErPaJIbD).

5. Urorosas
aTrecranys B popme

9K3aMeHa
®YHKLWH, UX CBOMICTBA U TPA®UKU
O3HakoMJICHHE C MOHATHEM MepeMEHHOM, npumepamu | 1. Wurepriperarmst
3aBUCUMOCTEN MEXIY NIEPEMEHHBIMMU. pe3yJIbTaTOB
O3HakoMIICHHE C TIOHATHEM rpaduka, onpeaeieHrue HAOIIOIeHHH 3a
DyHKIHH. MPUHAJJIEXHOCTH TOYKU rpaduKy QyHKIUH. ACATEBHOCTBIO
ITousiTue o Omnpenenenue no ¢popmyse MpocTeniel 3aBUCUMOCTH, zgzzizfemczcmemi
HeNnpepbIBHOCTH BUIA €€ rpaipmca. Bripakenue no gpopmyiie ogHOM obpasoBaTeNsHOM
(yHkIMH IIepEMEHHOI uepe3 Jpyrue. S —
O3HakoMJIeHHE C onpeesieHneM (YHKIINH,
dopmynupoBanue ero. Haxoxaenue obnactu 2. Craprosas
oTpeieNICHUs ¥ 00JIACTH 3HAYCHUN (HYHKITUU JIMATHOCTHUKA
O3HakoMJIeHHE ¢ TpUMepaMy (PyHKIIMOHAIbHBIX HOJTOTOBKH
3aBHCHUMOCTEH B PEaJIbHBIX MPOIIECCaX U3 CMEKHBIX 00yyaroUmXxCst 1o
" JUCLMILINH. IKOJIEHOMY Kypcy
CaoiicTBa QyHKIMM. MaTeMaTHKH;

I'padguyeckas
HHTepIpeTanus.
IIpumepsl
GyHKUMOHAJIBbHBIX
3aBHCHMOCTeH B
peabHbIX

npoueccax 1 sBJeHUAX

O3HakOMJIEHHE C JOKa3aTeIbHBIMU PaCCyXACHUIMU
HEKOTOPBIX CBOMCTB JIMHEMHOMN U KBaJpaTUYHOMN
(GyHKIWH, TPOBEICHNE UCCIEIOBAHUS JIMHEHHOM,
KyCOYHO-JIMHEHHOH, TpOOHO-TMHEHHOMN U
KBaJpaTHYHON (DYHKIIUH, IIOCTPOCHUE UX TPa(QUKOB.
IToctpoenue u uteHune rpagukoB QyHKIMH.
HccnenoBanmne GpyHKIHH.
CocraBieHue BUI0B PYHKIUII 110 JTaHHOMY YCJIOBHIO,
peneHue 3a1a4 Ha SKCTPEMYM.

BrimotHeHHe npeoOpa3oBaHuil rpaduka GyHKIHHA

OoOpaTHble pyHKINH

Wzydenune nonsmus obpamuoii pynkyuu, onpeaencHne
BUJIA U nOCmpoenue spagpuka oopamHou hyHKyuu,
Haxoocoenue ee obacmu onpeoeseHus u ooaacmu
3nauenuti. [IpuMeneHue cBOMCTB QyHKUUHN NpU
UCCIICIOBAaHUY YPAaBHCHUH M PEIICHUH 33249 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CIIOKHOU (DYHKIUU

CreneHnble,
noKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYECKHe
(pynxnun.

OopaTHble
TPUTOHOMETPHYECKHe
GyHkunn

Brruncnenue 3HaueHni GyHKIMN IO 3HAUEHUIO
apryMeHTa.
Omnpenenenue NOJI0KEHUS TOUKH Ha Tpaduke 1o ee
KOOpJIUHATaM U Ha00OpOT.
Hcnonp3oBanue cBONCTB (DyHKIHMIA /U1l CpaBHEHHS
3HaYeHU cTerneHel 1 JJorapuQmoB.
[TocTpoenne rpadMKOB CTEMEHHBIX U JOTapUPMHUUECKUX
byHKIMMA
Penrenue nmokazaTenbHbIX U JTOrapU(pMUIECKIX
YPaBHEHUI U HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

BBIIBJICHUC MOTHBaAIIUU
K H3YUYCHHIO HOBOI'O
Marepuala.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ THCEMEHHOTO
OI1poca;

- IPaKTUYECKUX PadoT;

- KOHTPOJIBHBIX paboT
Mo TemaM  pasJielioB

JUCLUTUTUHE;.
4. Py6exnbrit
KOHTPOJb IO TeMaM
«KopHn, CTEIICHH,
norapuMeD»,
«Kombunaropuxa,
OneMeHTHI TEOPHUH
BEPOSITHOCTEM,
DOYHKINY,
«IIpousBoaHbIE u
HHTETPaIb».

5. Utorosasa
aTrecranus B popme
SK3aMeHa
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O3HakoMIJIEHHE C TOHATUEM HENPEPBIBHOM
nepuondeckor GyHKIuM, GopMyITHpOBaHUE CBOWCTB
CHHYCa U KOCHHYCa, IOCTPOCHUE UX IPa(hUKOB.
O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKUX KOJIeOaHUH
U TIpUMEpaMH TapMOHUYECKHUX KOJIeOaHMH [Tt
OTIMCaHUS TIPOIIECCOB B PUBUKE U APYTUX 00JIACTAX
3HAHUS.

O3HaKOMJICHHUE C TTIOHATHEM Pa3pbIBHOW MEPHOIAYECKOM
byHKkunu, popMynIupoBaHHe CBOMCTB TaHI€HCA U
KOTaHIeHCa, MOCTPOCHHUE UX TPaPUKOB.

[Tpumenenue cBOMCTB (GYHKUIUHN AT CPAaBHEHUS
3HAYECHUU TPUTOHOMETPUUECKUX (PYHKITUH, PEIICHUS
TPUTOHOMETPUUECKUX YPaBHEHUH.

Ilocmpoenue epaguxos oopamuwvix
MPUSOHOMEMPUYECKUX PYHKYUU U onpeoenienue no
epagukam ux ceoticma.

Brinonnenune npeoOpa3oBaHusi rpaduKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocuaenoBaTeILHOCTH

O3HakoMIJIEHHE C IOHATUEM YUCIOBOU
HI0CJIEIOBATEIBHOCTH, CIIOCOOAMU €€ 3aJaHHs,
BBIUUCIICHUSIMU €€ YJIEHOB.

O3naxomnenue ¢ nowamuem npeoend
nocne0o8amenbHOCmu.

O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIIOBOTO Psijia Ha IPUMEPE BBIUUCIICHUS] CyMMBbI
0eCKOHEUHO yOBIBAOIIECH reOMETPHUIECKOM
IPOrpeccum.

Pemenue 3a1a4 Ha mpuMeHEeHUE POPMYIIBI CyMMBI
0eCKOHEUHO yOBIBaOLIEH reOMETPUUECKOM Iporpeccun

IIpousBoaHas u ee
NpHUMEHeHHe

O3HaKOMJICHHE C TIOHSTHEM TPOU3BOIHOM.

Wzydenue u popMyIupoBaHUEe €€ MEXaHUYECKOTO U
Te€OMETPHUUECKOTO CMBICIA, U3yUEHHE aITrOPUTMA
BBIUMCJICHUS POU3BOIHON Ha MPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTHU M YTJIOBOTO KO3 (HUIHeHTa
KacaTeJIbHOM.

CocraBiieHHEe ypaBHEHUS KacaTeIbHOM B 00IIeM BH/IE.
YcBoenue npaBuil aAuddepeHIInpoBaHus, TaOINIIbI
MIPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIIHH, TPUMCHEHUE
st muddepeHIpoBaHus PYHKIIMA, COCTaBICHUS
YpaBHEHUS KacaTEIbHOM.

W3ydeHue TeopeM O CBSA3H CBOUCTB (DYHKIIUHU U
MIPOU3BOTHOM, (POPMYIIUPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO0 TPOU3BOAHON UCCIIEOBAHUS
(hyHKIIUY, 32TaHHON (POPMYITOM.

YcTaHoBNIEHHE CBSI3U CBOMCTB (PYHKIIMU U
MIPOU3BOIHOMN TI0 UX TpaduKam.

[TpumeHeHne TpOU3BOAHOM AJIs pelIeHUs 3a7a4 Ha
HaXO0KJICHHE HAHOOJIBIIIET0, HANMEHBIIIETO 3HAYCHUS U
Ha HAXOXKJCHHE dKCTpEeMyMa

1. WNHuTtepnperanys
pe3yIbTaToB
HaOIroneHUH 3a
JeATeITLHOCTHIO
00yJaronerocs B
npoiiecce OCBOCHUS
o0Opa3oBaTenpHOI
MIPOTPaMMBI.

2. CraproBas
JMAarHOCTHKA
MOJITOTOBKU
oOyJarontuxcs 1o
LIKOJIBHOMY Kypcy
MaTEeMaTHKH;

BBIABJICHHC MOTHBaIlUH
K H3YUYCHHIO HOBOI'O
Marepuala.

3. Tekymmii KOHTPOJIb
B opme:

- YCTHOTO ¥ ITHCEMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJNBHBIX pPaboT
o TeMaM  pasJelioB
JMCIMIUINHEI,

4. Py6exHbrit
KOHTPOJIb IO  TeMaM
«KopHu, CTEIICHHU,
JorapuGMbI»,
«KombuHaropuka,
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IlepBooOpa3nas
U HHTerpaJ

O3HakoMIJIEHHE C IOHATHEM MHTETpalia U
IepBOOOPA3HO.

N3yuenune mpaBuia BEIYACIEHUS TEPBOOOPA3HON 1
teopembl Hetorona—1JleliOHnna.

Pemenue 3amau Ha CBs3b IEPBOOOPA3HON U €€
NPOHM3BOTHOMN, BEIYHUCIICHUE TIEPBOOOPA3HOM IS
JTAHHOM (YHKITHH.

OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
OYHKIUNY,
«ITpou3BoHbIE u
HMHTETpaJIbl».

5. Utorosas
aTrecranus B popme

ypaBHeHHH H CUCTEMBbI

YPaBHeHUI
HepaBencrBa u

CUCTEMBbI HEPABCHCTB €

ABYMS IIEPEMEHHBIMU

Pemenue 3aaa4 Ha MPUMCHCHUEC MHTCIpaJIa AJIid JK3aMEHa
BBIYUCIICHUS (PU3MUECKUX BEJIMYMH U IJIOLIAACH
YPABHEHUS U HEPABEHCTBA

O3HaKOMJICHUE C MPOCTEHUIIMMH CBEACHUSMH O KOpHsX | 1. Wutepnperarus
anreOpandecKnx ypaBHEHHUH, OHATHIMHU HCCIEIOBaHUS | PE3yIbTaTOB
YPaBHEHUH U CUCTEM ypaBHEHHI. HAOJTFOICHHH 3a
W3ydyeHne TEOpUH PaBHOCHIBHOCTH ypaBHEHHH u ee | ACATCIBPHOCTRIO
npuMenenus.  IloBTopenne  samicu  pelienus | O0Y9aiowerocs B
CTAaHIAPTHBIX YpaBHEHHI, NPUEMOB IPeoOpa3oBaHms | Lo CCCC OCBOCHITA

N o0Opa3oBaTeIbHOMN
YPaBHEHHUN Ui CBEJEHMSI K CTAHJAPTHOMY YPaBHEHHIO. —
Pemenue paloHaIbHBIX, UPPALMOHAJIbHBIX,
TIOKA3aTeIbHBIX U TPUTOHOMETPHYCCKUX YPABHCHHH H | 5 Craprosas
CHCTCM. JUarHoCTukKka
Hcnonb3oBanue CBOWCTB M TpaduKkoB (GYHKUMH IS | ponrortosku
pemeHust ypaBHeHui. [IoBTOpeHHE OCHOBHBIX MPUEMOB | ofy4aromuXcst o
pEILICHUs CUCTEM. HIKOJIBHOMY Kypcy
Pemienne ypaBHEHUN C NPUMEHEHHEM BCEX IPUEMOB | MaTEMATUKH;

(pa3nokeHUsT Ha  MHOXKUTENM, BBEJICHHUS  HOBBIX
HEHM3BECTHBIX, MMOJICTAHOBKH, TPaQHUUECKOTO METO/IA).
Pemienne cucremM  ypaBHEHMH € IPUMEHEHHEM
pa3INYHbIX CIIOCOOOB.

O3HakomjieHHME C OOIIMMH  BONPOCAMH  PELICHHUS
HEpaBEHCTB W HCIIOJIb30BAaHUE CBOWCTB M TpaduKOB
GYHKIHMI IpU pelieHnH HEPaBEHCTB.
PemieHne HepaBeHCTB M CUCTEM
NPUMEHEHUEM Pa3IMYHBIX CIIOCOOO0B.
[IpuMmeHeHnEe MaTeMaTU4eCKUX METOJOB Ul PELUEHUS
COJIepKATENbHBIX 33/1a4 U3 Pa3INYHbIX 00JacTe HayKH
U IpakTUKU. VIHTEepnpeTupoBaHUE pPE3YJIbTAaTOB C
Y4E€TOM peabHbIX OTPaHUYCHUI

HCPaBCHCTB C

BBISIBJICHHE MOTHUBALUH
K H3YUCHHIO HOBOI'O
Marepuaia.

3. Tekyumuii KOHTpOJIb
B (hopme:

- YCTHOTO ¥ MUCBMEHHOTO
orpoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJBHBIX paboT
o TeMaM pa3ZelioB

TACITATUTIHBL;
4. PyOexHbrit
KOHTpPOJIb 1O TeMaM
«KopHnu, CTEIICHHU,
norapudMsbD»,
«Kombunaropuka,
DIIeMEHTBI TEOPHH
BEPOATHOCTEM,
DyHKIUNY,
«ITpouzBoiHbIE u
HWHTETPAJTBIY.

5. UtoroBas
aTTecranys B popme

9K3aMeHa
SJEMEHTBI KOMBUHATOPUKHA, TEOPUN
BEPOSITHOCTEM U CTATUCTUKH
OcHOBHBIE NOHATHS N3yyenne npaBmiia KOMOMHATOPUKH M MPUMECHECHUE 1. Wurepnperarms
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KomoOunaropuku

NIPU pPEIIeHUN KOMOUHATOPHBIX 3a7ad.

Pemenre kKoMOMHATOPHBIX 33724 METOIOM Tiepedopa u
M0 MPABHITY YMHOXEHHUSI.

O3HakOMJIEHHE C TOHATUAMU KOMOMHATOPUKH:
pa3MeIlIeHUsIMU, COYETAaHUSIMHU, IEPECTAHOBKAMH U
(dhopMyniaMu 11 UX BBIYHCIICHUSL.

OObsicHeHre U puMeHeHe GOpPMYIT 1711 BEIYUCIICHUS
pa3MelIeHH,

MEePECTAaHOBOK M COUETAaHUM MPH PELICHUH 3a]1ay.
Oznakomienue ¢ 6uHoMoM HbroToHa 1
TpeyrojabHukoM [lackas.

Pemenne npakTu4eckux 3aaad ¢ UCIOJIb30BAHUEM
MOHSTUN U TIPABHJI KOMOMHATOPUKH

DJIeMeHTbI TeOPUH

W3ydeHne KJIacCHuecKoro onpeaeneHus: BEpOsSTHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEM.

BeposiTHocTEH PaccmoTtpenue npumepoB BBIYMCIICHUS BEPOSITHOCTEH.
Pemenue 3ana4 Ha BBIYMCIEHUE BEPOSTHOCTEN
coObITHH

IIpeacrasiienue O3HaKOMJIEHHE € IIPEJICTAaBICHUEM YUCIOBBIX JAHHBIX

AAHHBIX (TA0JMLBI, Y UX XapaKTEPUCTUKAMH.

AUATPAMMBI, Pemenue npakTuueckux 3agad Ha 00pabOTKy

rpagpuxn) YHUCJIOBBIX JIAHHBIX, BBIYMCICHUE UX XaPaKTEPUCTUK

pe3yIbTaTOB
HaOJII0 [eHUI 3a
JIeSITENTBHOCTBIO
00yJaronierocs B
mpoiecce OCBOCHUS
obOpasoBaTeIbHON
MIPOTPAMMBI.

2. CraproBas
JIMarHOCTHKA
[TOJATOTOBKH
oOyJarontuxcs o
IIKOJIBHOMY KypCy
MaTeMAaTUKH;

BBISIBJICHHUEC MOTUBAaIlUU
K HW3y4CHHIO HOBOTO
MaTepHania.

3. Tekymuii KOHTPOJIb
B opme:

- YCTHOT'O ¥ TACBMEHHOTO
orpoca;

- IPaKTHYECKUX padoT;

- KOHTpPOJNBHBIX pPaboT
o TeMaM pa3JesioB

JUCUUTUINHBL
4. PyGexHbrit
KOHTPOJb 1O TeMaMm
«KopHu, CTCIICHH,
JorapuGMeI»,
«KombuHaropuka,
OneMeHTHI TEOpHUU
BEPOSITHOCTEM,
DyHKIUNY,
«IpousBoaHsbie u
HUHTErPaJIbD).

5. Utorosasa
aTrecranus B popme

SK3aMeHa
I'EOMETPUSA
IIpsimble 1 mu1ockocTn | @opMyIMpOBKa U IPUBEACHUE JOKA3aTEIbCTB 1. Wutepnperanust
B IMTPOCTPAHCTBE MPU3HAKOB B3aMHOT'0 paCcHOI0KEHHUS MPSIMBIX U pe3yIbTaTOB
m10ckocTel. Pacnio3HaBaHue Ha 4epTexkax U MOJEIAX Ha0o/IeHHi 3a
PasIMYHBIX CIIy4aeB B3aMMHOTO PACIONOKEH s MPAMBIx | ACATCIBHOCTRIO
Y TUIOCKOCTEMN, apTyMEHTUPOBAHNE CBOMX CYKICHHM. obyuatowerocs 5
. . nporecce OCBOCHHS
dopMmynupoBaHUE ONpeeTIeHHH, MPU3HAKOB U CBOWCTB g
N obpazoBaTepHON
napajiieNbHbIX 1 NEPIICH/MKYIAPHBIX ILI0CKOCTEH, TIPOTPAMMEL.
JBYTPaHHbBIX U JUHEWHBIX yTJIOB.
2. CraproBas
BhinonHeHre MOCTPOEHHUS YIJIOB MEXIY MPSIMBIMU, JIMArHOCTHKA
OpsIMOM M IJIOCKOCTBIO, MEXAY IIJIOCKOCTSMHU 110 HOJI'OTOBKU
OIMMCAHUIO U PACTIO3HABAHUE UX HA MOJIEISX. o0yuaromuxcs 1o
[IprMeHeHre NPU3HAKOB U CBOMCTB PaCIIOI0KEHUS LIKOJIBHOMY Kypcy
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MPSIMBIX U TJIOCKOCTEH MpU PEIIeHUH 3a]ad.
N300paxeHne Ha pUCYHKaxX U KOHCTPYUpOBaHUE Ha
MOJEJIAX NEPHEHANKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH,
MPSIMBIX, NApAJIEIbHBIX INIOCKOCTEN, YTIIOB MEXKIY
IpSIMOM U TIOCKOCTBIO U 000CHOBaHKE TIOCTPOCHUSI.
Pemenue 3a1ay Ha BBIYMCIIEHHE TEOMETPUYECKHUX
Benn4YuH. ONUChIBAaHUE PACCTOSIHUSA OT TOUKH JI0
IJIOCKOCTH, OT NPSIMOU JI0 TNIOCKOCTH, MEXTY
MJIOCKOCTSIMU, MEX/Y CKPEIIMBAIOIIUMHUCS MPSIMBIMH,
MeX/1y POU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE.
DopMyIMPOBAHKE U JIOKA3bIBAHHUE OCHOBHBIX TEOPEM O
PacCTOSIHUSX (TEOPEM CYIIECTBOBAHMSI, CBOMCTBA).
N3o00pakeHne Ha YyepTekax U MOJEISIX PACCTOSIHUS U
00ocHOBaHUE CBOUX CyKaeHui. Onpenenenue u
BBIYHCIICHUE PACCTOSIHUI B IPOCTPAHCTBE.
[Tpumenenue hopMyI U TeOpeM INTAHUMETPUU AJIs
pemenus 3aga4. O3HaKOMJICHUE C TOHSTUEM
NapajyIeIbHOr0 MPOEKTUPOBAHUS U €r0 CBOMCTBAMU.
DopMyIMPOBAHKUE TEOPEMBI O TUIOLIAAN
OPTOTrOHAJILHOM MPOEKIIMH MHOTOYTOJIbHUKA.
[Tpumenenue Teopun a1t 000CHOBAHUS TOCTPOCHUH U
BBIYUCIICHU. APTYMEHTUPOBAHUE CBOMX CYKJICHHI O
B3aMIMHOM PACIIOJIOKEHUU TPOCTPAHCTBEHHBIX (DUTYD

MHororpaHHUKH

Onucanue U XapakTEPUCTUKA Pa3IUYHbIX BUOB
MHOTOTPaHHUKOB, [IEPEUNCIIEHUE UX DJIEMEHTOB U
cBoiictB. 300pakeHne MHOTOIpaHHUKOB U
BBITIOJIHEHHUE MTOCTPOCHUS HA M300paKEHUSIX U MOJEIISX
MHOT'OIPAHHHUKOB.

BrrurciieHre TMHEWHBIX SJIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALIUSIX,
apryMEHTHPOBAHUE CBOUX CYKICHUI.
XapakTepucTuka u n300pakeHue CeUeHUs, pazeepmri
MHO202PAHHUKOG, BBIYUCIIEHUE TIIOLIAAEH
noBepxHocTei. [locTpoeHre npocTelmux ceueHmit
Ky0a, mpu3mbl, mupamusl. [lpumenenue GpakToB u
CBEJICHUI W3 INIAHUMETPUU.

O3HaKOMJIEHHE C BUJJaMU CUMMETPHI B IPOCTPAHCTBE,
dbopMynupoBaHUe onpeaeeHII 1 CBONCTB.
XapakTepucTuKa CHMMETPUH TEJl BpaIleHUs U
MHOT'OIPAHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHHM NIPU PELLICHUM 3aa4.
Hcnonp3oBanue NpruoOpPETEeHHBIX 3HAHUM JUIS
UCCJIEIOBAHMSI U MOJIEIIMPOBAHUS HECIIOKHBIX 3a/1a4.
N3006paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB 1
BBIIIOJIHEHUE PUCYHKOB 110 YCJIOBUSIM 3aJa4

MaTeMAaTUKH;
BBISIBIICHHEC MOTHBAIH
K W3Y4CHHIO HOBOTO
MaTepuaia.

3. Tekymuil KOHTpOJIb
B opme:

- YCTHOTO ¥ MTACBMEHHOTO
onpoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJNBHBIX pPaboT
0 TeMaM pa3ZeiioB

JUCUUTUINHBL
4. PyGexxHbrit
KOHTpPOJIb 1O TeMaMm
«KopHu, CTCIICHH,
sorapuMbD»,
«KombuHaropuka,
DIeMEHTBI TEOPHH
BEPOSITHOCTEM,
DOyHKIUNY,
«IpousBoaHsbie u
HWHTETPAJIBIY.

5. Utorosas
aTrecranus B popme
3K3aMeHa

TeJsia 1 MOBEPXHOCTH
BpallleHUus

O3HakoMJIEHHE C BUAAMU TeJl BpalECHUs,
dbopMyITMpOBaHUE UX ONPE/ICIICHUI U CBOWCTB.
DopMyIMPOBAHHUE TEOPEM O CEYEHUU HIapa MIOCKOCTHIO
U TUTOCKOCTH, KacaTeJIbHOH K cdepe.

XapakTepucTuka U n300pakeHre TeJ BpalleHUs, UX
pa3BepPTKH, CEUCHHUS.

Pemenue 3a/1a4 Ha NOCTPOCHUE CEUCHUI, BBIYMCICHHE

1. HNurepnperanus
pe3yNIbTaTOB
HaOJTIOACHMIA 3a
JESATENLHOCTHIO
oOyuJatomierocs B
mporecce OCBOCHUS
o0pa3oBaTeIbHOMN
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JUIMH, PaCCTOSIHUM, YII0B, tuowmanen. [Iposenenue
JIOKa3aTeJIbHBIX PACCYKICHUN IIPH PEILICHUN 3aay.
[IpuMeHeHne CBOMCTB CUMMETPHH IIPU PELLICHUH 3a1a4
Ha TeJa BpallleHHUs, KOMOMHALIMIO Tell.

N3006paskeHre OCHOBHBIX KPYTJIBIX TEJ M BHITIOJTHEHUE
PHUCYHKA I10 YCIOBHIO 3a1a4U

HU3mepenus B
reoMeTpuu

O3HaKOMIIEHHE C IOHITUAMHE ILIOMAIA 00bEMA,
aKCMOMaMH 1 CBOMCTBaMH.

Pemenue 3amay Ha BEIUMCIICHHUE TIIOMIAICH MITOCKUX
buryp ¢ npuMEHEHHEM COOTBETCTBYIOIIHMX (hopMyIT U
¢dakToB u3 iaHuMeTpuu. MzyueHue Teopem o
BBIYHCIICHUH 00HEMOB MPOCTPAHCTBEHHBIX TE,
pelIeHre 3aa4 Ha IpUMeHeHue GOPMYJT BEIYHUCICHUS
06beMoB. 3yuenue Gopmyt 11l BBIYUCICHUS
IJIOIIA/IEN TOBEPXHOCTEN MHOTOTPAHHUKOB U TEN
BpalllCHHUS.

O3HaKkOMJIEHHE C METOJIOM BBIYHMCICHHUSA INIOLIAAN
nmoBepxHOCTH cepbl. Pemenue 3a1au Ha BhIYHMCICHUE
IJIOIIA/IEN TOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI

Koopaunartsl u
BEKTOPBI

O3HakoMJIeHME C TIOHATHEM BekTopa. M3yueHue
JIEKapTOBOM CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE II0 33JaHHBIM KOOPAMHATAM TOYEK M
IUIOCKOCTEH, HAX0XKAECHNE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHeHUN OKpY>KHOCTH, chepsl,
IUIOCKOCTH. BbI4niciieHne pacCcTOSHAN MEXy TOUKaMHU.
N3ydeHne cBONCTB BEKTOPHBIX BEJIMYUH, ITPaBUI
pa3I0XKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKACHUS KOOPJIAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUJI ICUCTBUI C BEKTOPaMH,
3aIaHHBIMUA KOOPJIMHATAMH.

[TpuMmeHeHne TeOpUM NIPU PELICHUH 3a/1a4 Ha JEHCTBUS
C BEKTOpaMHU.

W3y4eHne cKaasipHOTO NIPOU3BEIEHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS IIPSIMOM U INIOCKOCTH.
[TpuMmeHeHne TEOpUM NPU PELIECHUH 3a-

Jlay Ha JEUCTBUS C BEKTOPaMHU, KOOPJIAUHATHBIA METOI,
IIPUMEHEHNE BEKTOPOB I BBIYUCIICHNS] BEJINYMH YIJIOB
U PACCTOSIHUM.

O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACIIOJIOKEHUU NIPSIMBIX U
IUIOCKOCTEN € MCIOJIB30BAHUEM BEKTOPOB

IIPOrPAMMBI.

2. CraproBas
JIMarHOCTHKA
MOJrOTOBKH
oOyJarontixcs 1o
LIKOJIBHOMY KypCy
MaTEeMaTHKH;
BBISIBIICHHE MOTHBALH
K HW3yYCHHIO HOBOTO
MaTepuaia.

3. Tekyumuii KOHTpOJIb
B (hopme:

- YCTHOTO ¥ TUCBMEHHOTO
ompoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJBHBIX paboT
o TeMaM pa3ZelioB

JUCUUIUINHBL;

4. PyOexHbrit
KOHTPOJIb 1O TeMaM
«KopHnu, CTEIICHHU,
norapudMbD»,
«KombuHaropuka,
OJIEMEHTHI TEOpHUHU
BEPOSATHOCTEH,
DyHKIUNY,
«ITpousBoiHbIE u
HWHTErPaJIbD).

5. Urorosas
aTrecranys B popme
JK3aMEHa
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