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1. IMosgicHUTEIBLHASA 3ANIUCKA

1.1. O6s1acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouass mporpamma o0meoOpa3oBaTenbHON Y4eOHOM MTMCIUIUITMHEI MaTeMaTHKa SIBISICTCS

4acThIO MPOTrpaMMbl IOJIFOTOBKHU crieranucToB cpeanero 3BeHa (manee [IIICC3) B cooTBeTcTBUM

C

@I'0OC no cneunansaocTsiM CIIO rymaHuTapHOTO NPOGWIIS, pEIN3yEMbIX B aKaJeMHUH.

1.2. HopmaTtuBHas 0a3a 1yis pa3padoTku padoyeil mporpaMMmbli:
Pabouyas nporpamma pa3padoraHa Ha OCHOBe

®denepalibHOTO  TOCYAapCTBEHHOIO0  00pa30BaTEIbHOTO CTaHIApPTa CPEJHEero  OOIIero
o0Opa3oBaHMs, YTBEPKICHHOIO IpukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 1. Ne 413;

®denepalibHbIX roCy/1apCTBEHHBIX 00pa3oBaTeNbHbIX CTaH/IapTOB CpeIHero
npodeccnoHaTEHOTO 00Pa30BaHUS O CIICHUATBHOCTSIM:

[Tpuka3z MunucrepcTBa npocemenust Poccuiickoit @enepanun ot 23.11.2020 Ne 658 "O6
YTBEPKICHUH (PeIepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO

npodeCCHOHAIBHOTO 00pa3oBaHus 1Mo cnenuanbHocT 54.02.01 JIu3aiin (o orpacisam)”
(3apeructpuponan 21.12.2020 Ne 61657)

PexomeHnmanmii 1o oOpraHu3anUM IOJNyYeHHs] cpeaHero oOmiero oOpa3oBaHUS B Ipenenax
OCBOEHHUS 00pa30BaTeNbHBIX MPOrpaMM CPeAHEro NpoQecCHoHaIbHOro 0Opa3oBaHus Ha Oase
OCHOBHOIo o00mero oopasoBaHusi ¢ yuderoM TpeOoBaHuil denepalibHbIX TrOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M IMOIy4aeMOW Mpo(ecCuM WU CHELUATbHOCTH CPEIHEro
npodeccHoHaIbHOTO 00pa3zoBanus (TMUCbMO JlemapraMeHTa TOCYJApCTBEHHON ITOJIMTHKU B
cdepe MOATOTOBKU PabOYMX KAAPOB M JOMOJHUTEIHLHOTO MPOPECCHOHATHHOTO 00pa3OBaHMUS
ot 17.03.2015 Ne 06-259);

[IpumepHO#l mporpammsl MO AUCHMILIMHE, pekoMeHaoBaHHOU PI'AY OUPO B kauecTBe
MIPUMEPHON MporpamMmbl Ui peav3allid OCHOBHOM NpOo(ecCHOHaIbHOM 00pa3oBaTENbHON
nporpammbl CITO Ha 6a3e 0CHOBHOTO 001I1ero 00pa3oBaHusl ¢ MOJIYYCHHUEM CPETHETO 00IIEero
oOpaszoBanust npotokosn Ne 3 ot 21 uronst 2015 r., per Ne 377 peuensuu ot 23 utonst 2015 r.
OI'AY «®UPOy,

[Iporpamm noarotoBku criennanuctoB cpeanero 3seHa CIIb I'BIIOY AVYI'CI'ull

1.3. Heau y4eOHOM TUCHUILUINHBI:
ConepmaHI/Ie mporpaMMmaI «MaremaTuka» HaIrpasJICHO HA JOCTHIKCHUC CIICAYIOIINX

meJiemn:

» oOecrieueHue CcHOPMUPOBAHHOCTH TPEJCTABICHUM O COIUAIBHBIX, KYJIbTYPHBIX H
HCTOPUUYCCKUX (paKTOan CTaHOBJICHUA MaTEMaTHUKHU,

+ obecrnieyeHre CPOPMHUPOBAHHOCTHU JIOTHUECKOTO, AJTOPUTMHUYECKOTO ¥ MAaTEeMaTHYECKOTO
MBIIIJIICHUA,

* oOecrieueHre CHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MONyUYECHHBIC 3HAHUS TIPH PEUICHUH
pa3IMYHBIX 3324,

» oOecrieueHue CcOPMUPOBAHHOCTH TPEACTABICHHH O MaTeMaTHUKe Kak YacTd
00111eYeTI0BEUECKON KYJIbTYPhI, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OMHCHIBATH
Y U3y4aTh peabHbIC MPOIECCHI U SBICHHUS.

* chopMHpPOBAaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOU KYJIBTYPHI U O
MeCTe MaTeMaTHMKd B COBPEMEHHOW I[MBHIM3ALMK, O CHOCO0ax OMHCAaHHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHHI PEalbHOTO MHUDA;

*  chOpPMHPOBAHHOCTH TPEJCTABICHUNA O MATEMATHYECKUX IMOHATHUSIX KaK O BaKHEUIIUX
MAaTEMAaTUYCCKHUX MOJACIIAX, IMO3BOJIAIOIINX OIMCBIBATHL WM HU3Yy4YaTb PA3HBIC IMPOLECCHI U
SABJICHUA, IMOHMMAaHHUEC BO3MOXHOCTH aKCHOMATHYCCKOI'0 MOCTPOCHUSA MAaTEMAaTHYCCKHUX
TEOPHUIL;

® BJIAACHUC MCTOHaMH NOKAa3aTCIIbCTB U AJITOPUTMOB PCIICHUSA; YMCHUC HUX NPUMCHSAITH,



MIPOBOJIUTH JTOKA3aTEJbHBIE PACCYKICHUS B XO/I€ PELICHUS 3a]1a4;

* BJAJCHHE CTAaHAAPTHBIMU MpPHUEMAaMH PEIICHUS PAlUMOHAIBHBIX W HPPALUOHAIbHBIX,
[I0KA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHI M HEPABEHCTB, HX
CUCTEM; MCIIOJIb30BaHUE IOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM UHUCIE JJIS IIOUCKA
MyTH PELICHUS U WIUTFOCTPALIMK PELICHUs] YPABHEHUN U HEPABEHCTB;

* chOpPMHPOBAHHOCTh TMPEIACTABICHUNA 00 OCHOBHBIX TMOHATHUAX, HICSIX M METOJaX
MaTEMaTHUYECKOI0 aHaIn3a;

* BJAJCHHE OCHOBHBIMHM IMOHATUAMM O IJIOCKUX U MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, MX OCHOBHBIX CBOMICTBax; CQOPMUPOBAHHOCTb YMEHHs pPACIIO3HABATh Ha
yepTekax, MOJENSIX U B pPEaJbHOM MHUPE TeOMETpUYecKhe (Urypbl; MpUMEHEHUE
W3YYCHHBIX CBOWCTB T€OMETPHUYECKUX GUTYP B QOPMYI AJIs PEIICHUS T€OMETPUUECKUX
3a]1a4 U 33]1a4 ¢ IPAKTUUYECKUM COJIEPKAHNUEM;

* chOpPMHPOBAHHOCTh  MPEICTABICHUA O TMpoleccax W  SABICHHUIX, HMEIOIIUX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B pEajbHOM MHpE, 00
OCHOBHBIX TIOHATHUSIX 3JIEMEHTApHOW TEOPUM BEPOSITHOCTEM; YMEHHMU HaxoIWUTh U
OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKUX
CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEIUYMH;

*  BJIQJICHHE HABBIKAMH HCIIOJIH30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IMPHU PEIICHUU
3a/1a4.

2. O01mas xapaKTepuCcTUKA y4e0HOi TN CHUTLTHHBI

Jucuuuimaa MaTemMaTtuka OTHOCHTCS K IMPEIMETHOM 00JacTH MaTeMaTHKa U MHPpOpMaTHKa

Hua TIICC3 rymanutapHoro npoduieid IUCHUILUIMHA SBISETCS 0a30BOM.

MaremaTtnka sBigercss (yHIAMEHTAIbHOM  00meo0pa3oBaTeIbHON — AMCHUIUIMHOW €O
CIIO)KUBUIMMCS  YCTOWYMBBIM COAEp)KaHUEM U OOmMMU TpeOOBaHMSIMM K IOJITOTOBKE
oOydJaronuxcs.

OTO BBIpa)KkaeTcs B COAEP)KaHUU OOydUEHHs, KOJIMYECTBE YacOB, BBIIEISEMbIX HAa H3yueHHE
OTHCNBHBIX TEM TIPOTPAMMBI, TIYyOMHE WX OCBOCHHUS CTyJCHTaMH, OObEME U XapakTepe
MIPAKTUYECKHUX 3aHATUH, BUJIaX BHEAYUTOPHOM CaMOCTOSATEIbHOM pabOThl CTYICHTOB.

OOmrre ey n3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B YETHIPEX HAIIPABICHHSIX:

1)o0iee npencraBieHne 00 HASSIX U METOJIAX MATEMATHKH;

2)MHTEIUICKTYaJIbHOE Pa3BUTHE;

3)oBnaieHne HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSMH U YMEHHSIMH;

4)BoCIIUTATEILHOE BO3/ICHCTBHE.

[Tpodunuzanus nenel MaTeMaTu4eckoro oOpa3oBaHusl OTPAXkKAETCsl HAa BBIOOpE MPHOPUTETOB B
OpraHu3ali  y4eOHOH JeATeNbHOCTH oOydarommxcs. JIis TeXHWYEeCKOro, COIMalbHO-
HSKOHOMHYECKOro mpoduieil mnpopeccuoHalIbHOIO 00pa3oBaHMs BBIOOp Lienel cMelaercss B
MparMaTH4eckoM HaINpaBICHHUH, MPEIyCMaTPUBAIONIEM YCHJIEHHE W PaACIIMPEHUE MPHUKIATHOTO
XapakTepa U3y4eHUs MaTeMaTHKH, IPEUMYIIECTBEHHONH OpUEHTAllUMU Ha alrOPUTMUYECKHHA CTHIIh
O3HAaBaTEIbHON NESITSILHOCTH.

W3ydenne maremMaTuKu Kak MpopuiIbHOM 001ieo0pa3oBaTenbHON y4eOHOW AMCIUILINHB,
VUUTBHIBAIONIEH  CIEMU(HUKY  OCBaMBaeMBIX  CTyAeHTamMu wiu  crnenuanbHoctn  CIIO,
obecrieunBaeTcs:

* BBIOOPOM pPa3IMYHBIX ITOJX0JI0B K BBEJCHUIO OCHOBHBIX ITOHSTHH;

* popMHpOBaHHEM CHUCTeMbl y4YeOHBIX 3ajaHuii, oOecrneynBalOmUX >PPEKTUBHOE
OCYIIECTBIICHHE BEIOPAHHBIX IIETIEBBIX YCTaHOBOK;

* o0oraieHueM CreKkTpa cTuield yueOHOW AEATeNbHOCTH 3a CUET COTJIACOBAHMS C BEIyLIUMHU
JeSITeTbHOCTHBIMH XapaKTEPUCTUKAMHU BBIOPAaHHON CIIEINATBHOCTH.

.

[IpodunpHas cocraistonias OTpaXkaeTcsl B TPEOOBAHUAX K MOJTOTOBKE 00yUaOLIUXCs

B YacTu:



. oOmieil cucreMbl 3HAHUWM: coiepXaTelbHble MPUMEPHI  HCIOIb30BAHUS
MaTEeMaTHYECKHUX UIeH U METOJIOB B MPO(EeCCHOHANBHOMN IeATeILHOCTH;

. YMEHHI: pa3nuuue B YpOBHE TPeOOBaHUN K CIIOKHOCTH HPUMEHSEMBIX
ITOPUTMOB;
. MPAKTUYECKOTO  HCIOJIb30BAaHMUSI NPUOOPETEHHBIX 3HAHUH W YMEHHIL:

HUHAUWBUAYAJIbHOT'O yqe6Horo OIlbITa B IOCTPOCHUHU MATCMATHYCCKUX MOl[eJIef/'I,
BBIITOJTHCHHUH UCCICA0BATCIIBCKUX ITPOCKTOB.

Takum oOpa3zom, peanuzauus coAepKaHUs Y4YeOHONW JTUCHUIUIMHBI OpPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYAITbHBIX XapaKTEPUCTHK yU4eOHOH pabOThl, 3aBUCAIIMX OT MPOoduis
npodeccnoHabHOTO  O00pa30BaHMsA, TMONYYEHUS OIbITAa HCIOJIb30BaHUSA MaTEeMaTHKU B
COJZIePKATENBHBIX M MPO(PECCHOHATBHO 3HAYMMBIX CUTYaIUsX IO CPaBHEHHIO C (POpMaIbHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUEHUS.

Conepxxanue y4eOHOM JUCHMIUIMHBI —pa3palOTaHO B  COOTBETCTBUM C  OCHOBHBIMU
COJIEpKaTEIbHBIMU JIMHUAMU 00y4€HUsI MaTEMATHKE:

* anreOpauyeckas JIMHUS, BKIIIOYAIOINAs CHCTEMATHU3ALMIO CBEJIEHHH O 4Mciax; M3-yyeHUe
HOBBIX M 0000II€HHE paHEe M3YUYEHHBIX OIepaluil (BO3BEJECHUE B CTENEHb, U3BIICUCHUE
KOpH$, JIorapu(mMUpoBaHUE, CUHYC, KOCUHYC, TAaHI€HC, KOTAHI€HC U OOpaTHblE K HHUM);
U3Y4EHHE HOBBIX BHJOB UHUCIIOBBIX BBIPAKEHUH U (OPMYJ; COBEPLICHCTBOBAHME
NPAKTUYECKMX  HABBIKOB U BBIYMCIUTEIBHOW  KyJbTYpbl,  paclIUpeHue U
COBEPIIEHCTBOBAHUE aIreOpandeckoro ammapara, chopMUPOBAaHHOTO B OCHOBHOM IIIKOJIE,
U ero NpUMEHEHHE K PELIeHUI0 MaTeMaTHUYECKUX U IPUKIIAJHBIX 3a/1a4;

* TEOPETUKO-(DyHKLIMOHA/IbHAS JIMHUS, BKJIOYAIOUIash CHUCTEMATU3allMI0 U  paclIupeHHe
CBEIEHUI O (YHKUMAX, COBEPIICHCTBOBAHHWE TIpaUUECKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJAAMH MaTeMaTHYECKOro aHaln3a B 00beMe, MO3BOJISIOIIEM
UCClieIoBaTh 3J€MEHTapHble (YHKIMM M pelmarb M[pPOCTeHIINe TIeoMeTpUYecKue,
¢busnveckue u Ipyrue npuKkiIaIHbie 3314,

* JIMHUS ypaBHEHMH M HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOCHHUM U MCCIEJOBAHUU
MaTeMaTHYECKUX MOZENEH, Iepecekaromiasca ¢ anreOpandeckol M TEOPEeTHKO-
(GYHKIMOHATBHON JMHUAMU M BKJIIOYAOLIas Pa3BUTHE M COBEPIICHCTBOBAHHE TEXHUKHU
anredpanveckux mpeoOpa3oBaHUN MJisi pPELICHHs YpaBHEHMH, HEPaBEHCTB U CHCTEM;
(dbopMHpOBaHUE CIIOCOOHOCTH CTPOUTh W MCCIENOBaTh MPOCTEHIINEe MaTeMaTHYecKue
MOJIETM TIpU PEIIEHWH NPUKIATHBIX 3ajad, 3aJad W3 CMEXKHBIX U CHEIHaJIbHbBIX
JTMCLUIUINH;

* TeoMeTpuYecKas JIMHUS, BKIIIOYAIOLIAasl HarjsHbIE MPEACTABIECHUS O IMPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE HUX CBOWCTB, (POPMHUpOBAaHME U pa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, Ppa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHUH, KOOPAMHATHOTO H
BEKTOPHOT'O METO/OB JJIsl pEIIeHUs] MaTeMaTUYeCKUX U MPUKJIAAHbIX 3a7ay;

* CTOXacTUYecKas JUHMs, OCHOBAHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUM, ITpeACTaBIEeHUN
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIETO MUPA.



3. MecTo y4eOHO# TMCUMILUIMHBI B Y4eOHOM IJIaHe

B yuebnpix mmanax IMIICC3 gucrumimHa BXOIUT B COCTaB 00I1e00pa3oBaTeIbHOTO YUEOHOTO
ukia. opmupyercs B cOCTaBe 0OIIUX TUCITUTUINH.

O0bem yuyeOHOM AMCUMILIMHBI B y4eOHOM IUIaHe M BH/bI Y4eOHOI padoThl

O0beM yacos/

Buj yueOHoii padoThI
3a4YeTHBIX €/I.

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 132/3,67
Oobs13aTesibHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 118
TOM YHUCJIE:
TEOPETHUYCCKUE 3aHITHS 58
MPAKTUYECKHUE 3aHATH 60

KOHCYJIbTallMs K DK3aMCHY

9K3aMCH




4. Pe3yabTaThbl 0CBOCHHS Y4€0HOM JUCHUIINHBI
OcBoeHue conep:kanus yaeOHOM TUCIUIUIMHBI 00€CIIEYNBACT JOCTHIKEHUE CTYACHTaMU
CIICAYIOLINX Pe3yAbmamos:.

JUYHOCHHBIX'
1.  chopmupoBaHHOCTH TPEACTABICHUN O MATEeMAaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAYKH,
CpelICTBE MOJICIMPOBAHUS SIBJICHUN U IIPOLIECCOB, UCAX U METOJIaX MaTeMaTHKU;
2. TOHMMaHue 3HAYUMOCTM  MaTeMaTHKU Ui  Hay4YHO-TEXHHYECKOro  Iporpecca,

c(hOPMHUPOBAHHOCTh OTHOIIECHHUS K MaTeMaTHKe KaK K YacTH OOIIeYeTOBEYCCKOM
KYyJIbTYpbl 4€pe3 3HAKOMCTBO C MCTOPHEN pPa3BUTUS MaTEMATUKH, HBOJIOLUEH
MaTeMaTHUYEeCKUX UJCH;

3. pa3BUTHE JOTHYECKOTO MBIIUICHHS], TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, A ITOPUTMHUECKON
KYJBTYypbl, KPUTHUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM JUIsi OyIymiei
npodeCCHOHATBHON ~ JESTeIBHOCTH,  JJISI  NPOAOJDKEHHsT — Oo0pa3oBaHHs U
caMmo0o0pa3oBaHus;

4.  oBIaJcHHE MAaTEMaTHYCCKUMHU 3HAHUSAMU U YMEHHSIMH, HEOOXOIUMBIMU B TIOBCEIHEBHOU

KU3HH, JUIsI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCHUIUIMH W JAUCLUILUIMH
npoeccHoHaNbHOTO IUKJIA, A7 MONyd4eHUs 0O0pa3oBaHus B 001acTAX, HE TPeOYIOMINX
yIayOJIeHHON MaTeMaTHuYeCcKOU MOATOTOBKH;

5. TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO, B TOM 4HCJIE camMOOoOpa3oBaHUIO, Ha
MPOTSHKEHUHM BCEH JKM3HHU; CO3HATEIHbHOE OTHOIIEHHE K HEMPEephIBHOMY OOPa30BaHHIO
KaK YCJIOBHIO YCIEIIHON MPOPECCHOHATBHON M OOIIEeCTBEHHOM e TEITHbHOCTH;

6. TOTOBHOCTb M CHOCOOHOCTh K CAaMOCTOSITEIbHOW TBOPYECKOW M  OTBETCTBEHHOU
JEeATEIbHOCTH;
7. TOTOBHOCTb K KOJUIGKTMBHOW pa0oTe, COTpPYAHMYECTBY CO CBEPCTHUKaMH B

00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIC3HOW, Y4eOHO-HCCIIEI0BATEIBCKOM, TIPOCKTHOW U
JIPYTUX BUAAX JIEATEIbHOCTH;

8.  oTHomeHue K NMpodecCHOHAIBHON AESITENTbHOCTH KaK BO3MOXKHOCTH Y4YacTHsl B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOIIEeM;

MemanpeomemHpix:

1. YMCHHUEC CaMOCTOATCIBHO ONpEeACIdATh MHOEJINM ACATCIBHOCTH W COCTaBJIATH IIJIAHBI
NESTETBHOCTH; CaMOCTOSATENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTHPOBATH
JeSATEIbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHXKEHHS TOCTaBIEHHBIX
enel W peanusalud TUIAHOB JESATENIbHOCTH, BHIOMpaTh YCHENIHbIE CTpaTerud B
Pa3IMYHBIX CUTyalUsIX;

2. yMEHHE NPOAYKTHMBHO OOIIATbCs M B3aUMOJEICTBOBATh B MPOIECCE COBMECTHOM
ACATCIIBHOCTH, YUYUTBIBATH MO3UIHMU JAPYIrUX YYACTHUKOB ACATCIBHOCTH, 3(1)(1)€KTI/IBHO
paspeniaTh KOH(IJIUKTHI,

3.  BIaJeHUE HaBbIKAaMH TI03HABATENbHOM, Yy4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NeSTeIbHOCTH, HAaBBIKAMU pa3pelieHus MpoOieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCIICHHA IMPAKTHUYCCKUX 3adad, MNTPUMCHCHHUIO
PA3TUYIHBIX METOA0B ITO3HAHM,

4.  TOTOBHOCTh M CHOCOOHOCTh K CAMOCTOSTENTHHOW HH(POPMAIMOHHO-TIO3HABATEIHHOM
NEeSATEIbHOCTH, BKJIIOYAash YMEHUE OPUEHTUPOBATHCS B Pa3IUYHBIX HCTOYHHKAX
nH(pOpMaILIUY, KPUTHUECKU OIICHUBATh U UHTEPIPETUPOBATH MHGOPMAITUIO, TIOTYYAEMYIO
13 pa3InYHbIX HCTOYHUKOB;

5. BJIAICHUEC A3BIKOBBIMU CPEACTBAMU: YMCHHUE SICHO, JJOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pC€HH, NCII0JIb30BaTh aICKBATHBIC A3BIKOBLIC CPCACTBA,
6. BI1aACHUC HaBbIKaMH MMO3HaBaTEeILHOU pe(I)JICKCI/II/I KaKk OCO3HaHHusA COBEPIIACMBbIX

JNEUCTBUNM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, I'PAHUI] CBOETO
3HaHUA U HE3HAHHUsI, HOBBIX II03HABATENbHBIX 33/1a4 U CPEACTB Il UX JOCTUKCHUS;

7.  UeneyCTPEeMJIEHHOCTh B MTOMCKAX U MPUHSITHHU PEIICHHUH, COOOPa3UTEIHLHOCTh U UHTYHUIIUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABIEHUHN; CHIOCOOHOCTh BOCIIPUHUMATH KPAcoTy U
FapMOHUIO MUPA;



1.

npeomMemHmbix:

c(OpPMUPOBAHHOCTH MPEJICTABICHHA O MaTeMaTHKE KaK YacTH MHUPOBOU KyJIbTYphl U
MecTe MaTeMaTUKU B COBPEMEHHOW NMBWJIM3AIMM, CHOCO0aX ONHMCAHUS SBICHUN
pEeaIbHOTO MHpa HAa MATEMaTUYECKOM SI3bIKE;

. ¢hOPMHUPOBAHHOCTh TMPEJCTABICHUNH O MATEeMAaTUYECKUX TOHATUAX KakK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBaTh M U3Yy4aTb pPa3HbIE IMPOLECCHI U
ABJICHUS; TIOHUMAHUE BO3MOXHOCTM AKCMOMATUYECKOTO IOCTPOEHHUS MaTEMAaTHUUYECKUX
TEOPUL;

BJIQJICHUE METOJaMM JI0KA3aTEIbCTB M AJITOPUTMOB PELIEHHUS, YMEHUE WX IPUMEHSATb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILIECHUS 3a1a4;

. BJAJICHUE CTaHJAAPTHBIMU IIpUEMaMHM PEUICHUS pPALHUOHAIBHBIX M HPPALUOHAIBHBIX,
IIOKAa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCIE JJIs NOMCKA IyTU
pelIeHNs ¥ WIIIOCTPALUU PELIECHUS] YPaBHEHUM U HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHIX MaTEMaTHUECKOI0 aHAJIN3a U
UX CBOMCTBaxX, BJaJeHHE YMEHHEM XapaKTepu3oBaTh TMoOBeAeHHE  (QYHKIH,
MCII0JIb30BaHUE MOIYUYEHHBIX 3HAHUM JUIsl ONUCAHMSI U aHAJIM3a pPealbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHM MOHSTUSMU O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
durypax, HX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHHS PacClO3HABATh
reoMeTpuueckue (GUrypbl Ha 4YepTekax, MOJENSIX U B peajbHOM MHpE; MpPUMEHEHHE
M3YYECHHBIX CBOMCTB reoMeTpuueckux Guryp u ¢Gopmyi A peleHUs TeOMEeTPUUECKUX
3a/1a4 ¥ 3aJa4 C IPAKTUYECKUM COJIEP>KaAHUEM;

. ¢OPMUPOBAHHOCTH MPEACTABICHUH O MPOIIECcCax U SIBICHUSIX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIbHOM MHUPE, OCHOBHBIX IOHATUSX
3JIEMEHTAapHOW TEOPUU BEPOSITHOCTEW; YMEHHMI HaXOAUTh W OLEHUBATH BEPOSTHOCTH
HACTYIUICHUS] COOBITUH B MPOCTEHIIMX MNPAKTUUYECKMX CHUTYallUsiX M OCHOBHBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpU PELICHUH
3azay.

5. Copep:xxkaHnue y4eOHOM M CHUNIMHBI

Bsenenne

Matematuka B HayKe, TEXHUKE, HKOHOMHKE, HH(DOPMAIMOHHBIX TEXHOJOTHSIX U
HpaKTI/I‘IGCKOI\/’I JCATCIIBHOCTMH. L[eJ'II/I 1 3aJa4yu I/13y‘~IeHI/I$I MaTEMAaTHUKHN HpI/I OCBOCHHUU
crrermmanbaocrert CI1O.

AJITEBPA
Pazeumue nonamus o uucne

[enble u panoHanbHble uncina. [leiictBuTensuble uncna. [lpubausicentole goluucienus.
Komnnekcnuie yucna.

Kopnu, cmenenu u nocapugpmul

Kopuu n crenenn. KopHu HaTypalbHON CTENEHU M3 4MCla M UX cBoWcTBa. CTENeHu ¢
palMoOHaJIbHBIMU  TOKa3aTelsiIMM, HX cBoicTBa. CremnmeHH ¢ ACHCTBUTEIbHBIMU
nokazareisimMu. Cgoticmea cmeneHu ¢ OelicmeumenbHblM HOKA3AmMeNeM.

Jlorapugm. Jlorapudm yucaa. OcHoBHOE JoTapuPMUIECcKOe TOXAECTBO. JlecsTuanbIe
u HaTypaibHble Jorapudmsl. IlpaBuna aeiictBuil ¢ norapupmamu. Ilepexoq xk HOBOMy
OCHOBAHHUIO.

IIpeoOpa3oBanue ajqredopandyeckux BoipazkeHuii. [I[peoOpazoBanne paniioHaIbHBIX,

UpPpalMOHATIBHBIX CTETIEHHBIX, TOKA3aTeIbHBIX U JIOTapU(MUUYECKUX BBIPAKESHUH.

Ilpakmuueckue 3anamus

Apudmernueckue EHCTBUS HaJ 4YHCIAMH, HaXOXXJEHUE MNPUOIMKEHHBIX 3HAuYeHUN



BEJIMYUH M TIOTPEIIHOCTEH BBIYUCICHUN (AOCOMIOTHOW M OTHOCHUTEILHOM), CpaBHCHHE
YHCIJIOBBIX BBIPA)KCHUN.

Brruncnenue u cpaBHEHME KOPHEW. BhINOIHEHNE pacyeToB C paJiuKaIaMu.

Pemienne wuwppauvoHanbHBIX —ypaBHeHUM. HaxoxzaeHue 3Ha4eHUM CTENEHEH C
panoHanbHbIMU TOKa3aTesnsMu. CpaBHeHue creneHed. IIpeoOpa3zoBaHus BBIpaXXEHUH,
CoJIepKaIIMX CTEIIeHU. PelleHne mokas3aTebHbIX YPaBHEHUM.

Pemenne npukiiagHbeIxX 3a1a4.

Haxoxxnenue 3HaueHuil jorapupma mo HPOU3BOJILHOMY ocHoBaHuio. Ilepexon ot
OJHOTO  OCHOBaHUS K JpyroMy. BpluncieHne ©  CpaBHEHHE  JIorapu(MOB.
JlorapudmupoBaH¥e ¥ TOTEHIIUPOBAHNE BBIPAKCHHIA.

[TpuOn>KeHHbIE BBIYMCIECHUS U PELICHUs TPUKIIAIHBIX 3aad.

Pemenue norapupMuieckux ypaBHEHHH.

OCHOBbI TPUTOHOMETPUU

OCHOBHEBIE TOHATHSA

Panuannas MEpa yriia. BpaH.[aTeJ'IBHOG JABMOKCHUC. CI/IHYC, KOCHUHYC, TaHI'CHC U
KOTaHI'CHC 4YHnCJlia.

OCHOBHBIE TPUTOHOMCTPHYCCKHUC TOXKACCTBA

®opmyisl npuseneHus. Popmyisl cinoxeHus. Popmyiisl yasoenus Qopmyibi
NON0BUHHO20 Yald.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHU N

[TpeobpazoBaHre CyMMbI TPUTOHOMETPUYECKUX (DYHKLUN B IPOU3BEICHUE U
MIPOU3BENIEHUS B CYMMY. Buipasicenue mpueconomempuyeckux yHKyuil uepes maH2enc
NOJIOBUHHO20 ap2yMeHma.

Tpuronomerpuueckre ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiiimme TpPUTOHOMETPUYECKUE YpaBHEHMs. [Ipocmeuwiue mpucoHomempuieckue
HepaseHcmaa.

OOpaTHbIe TPHTOHOMETPHYECKHEe PYHKIHH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

PaguanHbIii MeTOT MI3MEpEHHUSI YITIOB BPALIEHHs U CBSI3b C rpalycHON Mepoii. OCHOBHBIE

TPUTOHOMETPHUUECKUE TOXKIECTBA, (DOPMYJIbI CIOKEHHUS, YABOCHHUS, IpeoOpa3oBaHuE

CYMMBI TPUTOHOMETPUYECKHX (PYHKLUH B IPOU3BEJCHHE, IPEOOpa3OBaHKe

NPOM3BEACHUS TPUTOHOMETpUUECKUX (pyHKIMI B cymmy. [Ipocreiime

TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA.

OO6paTHbie TpUroHOMeTpUUYecKre QyHKIUU: apKCUHYC, apKKOCUHYC, apKTaHT€HC.

@DyHKIUH, UX CBOMCTBA U rpaduKu

®yukuun. OOnacTh ompeneneHUss M MHOXKECTBO 3HaueHui; rpaduk (GyHKUIUH,
noctpoeHue rpadukoB pyHKINN, 3aJaHHBIX PA3IMYHBIMHU CIIOCOOAMHU.

CpoiictBa ¢yHknuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHUYEHHOCTD,
MEePUOANYHOCTb. [IpomMexxyTku Bo3pacTaHUsi W yObIBaHUS, HauOoJblllee U HaMMEHbIIEe
3HauYeHUs, TOUKH IKcTpeMyMa. ['paduueckas nnrepnpetanus. [Ipumepsl GyHKIIMOHATBHBIX
3aBUCHMOCTEl B pealbHBIX IpolieccaXx W SBICHUSIX. ApuMeThyecKkue orepanuu Haj
(GYHKIMSIMU.

Cnoxnast pyHkuus (komnosuuus). [lonamue o nenpepvl@Hocmu QyHKyuu.



Oobpatnblie pyukuuu. Ooacms onpeodenenuss u 001aCMb 3HAYEHUL
obpammuot pynkyuu. I pagpux odpamuou yHxyuu.

CreneHHble, TOKa3aTeIbHbIC, JOrapu(GMUIECKIe U
TpUTOHOMETpHUYecKre GpyHKIMN.
OOpatrHble TpUTrOHOMETpUYECKHE (QYHKIIUN

Omnpenenenust GyHKINNA, X CBOMCTBA U TpadUKH.

[Ipeobpa3zoBanus rpadukos. [lapannenbHblil IepeHOC, CUMMETPHUST OTHOCUTEIBHO Oceit
KOOpJIMHAT U CUMMETpPHUS OTHOCUTEIIBHO Hayala KOOPAUHAT, CUMMETPUS OTHOCUTEIHHO
MPSIMOM Y = X, pacTsbKEeHUE U CKaTUE BAOJb OCEi KOOPIHUHAT.

Ilpakmuueckue 3anamusn

[Ipumepsl 3aBUCHMOCTEH MEXIY MEPEMEHHBIMU B pPEANbHBIX MPOIECCaxX U3 CMEXKHBIX
muctuiinH.  Onpenenenue ¢yHkuuid. IlocTtpoenne u  dureHue TrpadukoB  (DyHKITHI.
UccnenoBanne ¢ynkuun. CBOWCTBA JIMHEHWHOW, KBaJApPAaTUYHOW, KYCOYHO-JTMHEHHOW U
npoOHo-nuHenHoW (yHKuui. HenpepbiBHble U nepuoaudeckue ¢yHkuuu. CBoiicTBa U
rpaduKu CHHYyCa, KOCHHYyCa, TAaHTeHCca M KoTaHreHca. OOpaTHble (YHKIIMU U UX TpapuKy.
OOparnbie  Tpuronomerpuueckue QyHkuuu. IIpeoOpazoBanms rpaduka QyHKIUH.
I"apmonnueckue konebanus. [lpukinagnsie 3agaun.

[TokazarenbHble, TOrapupMUIECKIE, TPUTOHOMETPUUYECKUE YPABHEHUS U HePAaBeHCmEd.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CriocoObl 3a/1aHUS M CBOWCTBA YHCIIOBBIX

IIOCJIEI0BATEIbHOCTEN.

Ilonamue o npeodene nocneoosamenvrocmu. Cywecmeosanue npeoeia MOHOMOHHOU
oepanuuenHou nocrnedosamenvrocmu. CyMMUpOBaHUE TOCIeq0BaTesIbHOCTEH. beckoneuHo
yObIBaroIasi reOMeTpUYECKast MPOrPECCHs U €€ CyMMa.

IIpousBoanas. IlonsaTre o Npou3BOIHON (YHKINH, €€ T€OMETPUUYECKHH U PU3NUecKuit
CMBICII. YpaBHEHHUE KacaTelbHOW K rpaduky ¢ynkuuu. IIponsBogHble CyMMBbI, pa3HOCTH,
MIpou3BeIeHNs, YacTHbIE. [IpoN3BOIHbIE OCHOBHBIX 3JIeMEHTapHbIX QyHKIMH. [Iprumenenune
MPOU3BOJHON K HCCIAEAOBaHUIO (YHKIIMH U moCTpoeHuto rpadukoB. [Ipouzeoonvle
00pamHoU PYHKYUU U KOMROZUYUU PYHKYUU.

IIpumepsl MCNONB30BaHUS NPOU3BOAHOW MJJI HAXOKIACHUS HAWIIY4lIEro pEIICHHS B
NPUKIAAHBIX 337a4ax. BTopas mpou3BojHas, ee reoMeTpudyeckuid U (pU3MUecKuil cMBbICI.
Haxosxnenue ckopocTH Juis Ipolecca, 3alaHHoro (opMyJioi U rpadukoMm.

IlepBooGpa3nass u wuHTerpan. IlpuMeHeHne ONpeneNeHHOr0 HWHTErpana s
HaXOXJECHUs IUIOIIAA KpuBoJMHeHHOW Ttpanenuu. Popmyna Herorona—IlelioHuma.
[Ipumepsl npuMeHeHHs! MHTErpaja B (U3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus

YucnoBas MOCIEAOBAaTENBHOCTh, CIOCOOBI €€  3a/JaHus, BBIUMCIEHUS UJICHOB
nocnegosarenbHoctu.  Ilpenen  mocnenoBaTenbHOCTH.  beckoHeuHo — yObIBaromiast
reoMeTpuyecKas mporpeccusi.

IIpon3BogHAs: MEXaHUYECKUN U TEOMETPUYECKHUM CMBICI IPOU3BOIHOM.

VYpaBHeHue KacaTenbHOW B obmiem Buje. IlpaBuna u gopmynsl quddepeHumrponanus,
TabJaMIa TPOU3BOIHBIX AJIEMEHTApHbIX (YyHKUMH. VccrnenoBanue (yHKIMHM C TTOMOIIBIO
npou3BoaHONW. HaxoxneHne HanOONbIIEro, HaUMEHBIIETO 3HAYEHUS M IKCTPEMAJIbHBIX
3Ha4eHUN PYHKLUH.

WuTterpan u nepBoobpaszHas. Teopema Hetorona—IJleii6nuna. [Ipumenenne nnaterpana K
BBIUHCIICHUIO (PU3NYECKUX BETUYMH U TUIOIIA .



YPABHEHHM 1 HEPABEHCTBA

YpaBHeHusT M CHCTeMbl ypaBHeHMiH. PanuoHanbHble, HppaALMOHAIIBHBIE,
MIOKa3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.

OcHoBHbIE TpUEMBbl HX peuieHHs (pa3joKEeHHWE HAa MHOXKHUTEIH, BBEJCHHE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TPapUUECKUI METON).

HepagencrBa. PanmonaneHeie, UppaLMOHAIIbHBIE, [I0Ka3aTeNbHbIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHUS.

HUcnonb3oBanue cBOMCTB M rpaduKoB (PYHKUMA NIPH pellieHUN YPABHEHUI U

HepaBeHcTB. MeTton nunTepBanos. M300pakeHue Ha KOOPAMHATHON IIIOCKOCTH

MHOKECTBA PELICHUN YPaBHEHU U HEPABEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM.

Ilpuknaousie 3a0auu

[IpumeneHne MaTeMaTUYECKUX METOOB ISl PEIICHUS COIeP)KaTeIbHBIX 3a/1a4 U3 pa3-
JUYHBIX 00J1aCTel HayKU U MPAKTUKH.

WuTepnperanust pe3ynbraTa, y4eT pealbHbIX OTPaHUYEHUI.

Ilpakmuueckue 3anamusn

Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHuid. [IpeobpazoBanue ypaBHEHUH.

OcHOBHbIE IPUEMBI pELICHUs] ypaBHEHUH. Penienne cucrem ypaBHeHuid. Vcnonb3oBanue

CBOICTB U rpadukoB QPYHKIIMIA IS pellIeHUs] ypaBHEHU 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN

DneMeHTH KOMOMHATOPUKA

OcHOBHblE TOHATUS KOMOWMHATOPUKU. 3ajauyd Ha IMOACYET 4YHCIa pPa3MEILEHUH,
MePEeCTaHOBOK, codeTanwil. PemeHue 3amad Ha mepebop BapuanToB. dopmyna OmHOMA
Herotona. CoiictBa GuHOMUHAIBHBIX K09 uumentoB. Tpeyronsuuk [lackans.

DNeMEeHTHI TEOPUH BEPOSITHOCTEH

CoOmITHE, BEPOSITHOCTh COOBITHS, CIIOKCHUE U YMHOXXEHUE BEpOATHOCTEH. [lonamue o
He3agucumocmu coovimuil. /JucKpemnas Cay4auHas 6eluduHd, 3aKOH ee pacnpeoesienus..
Yucnogvle xapaxmepucmuku OUCKpemHOU Cay4yaunou eenuduHvl. I[lowamue o 3akoHe
OonbuwUX YUcCe.

DJIeMEHThEl MaTEMAaTHUYSCKOM CTaTUCTUKHU

[IpencraBnenue naHHBIX (TaOIHUIIBI, TUATPAMMBI, TPA(UKN), ceHEPaNlbHAsL COBOKYNHOCMb,

8b100pKA, cpedHee apughmemuueckoe, meouana. [lonamue o 3a0auwax mamemamuieckou

CMamucmuKu.

Pewenue npakmuueckux 3aoau ¢ npumeneruem 8eposSMHOCHMHBIX MEMOOO08.

Ilpakmuueckue 3anamus

Ucropus pa3BuTHsi KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATUCTUKH M UX POJb B
pasnmuuHBIX cdepax dYENIOBEUECKOW IKU3HENEATeNbHOCTH. [IpaBmia KOMOWHATOPHKH.
Pemenne komMOMHATOpPHBIX 3amad. PasmemieHws, coueTaHUs W TEPECTAaHOBKH. buHOM
Herotona u tpeyronbauk [lackans. [lpuknagneie 3agaun.

Kinaccuueckoe onpenenenrue BEpOsITHOCTH, CBOMCTBA BEPOSATHOCTEHN, TEOPEMA O CYMME
BepoATHOCTEN. Boruncnenue BepositHocTel. [Ipuknaaneie 3anaun. [Ipencrasinenue
YHUCIOBBIX TaHHbIX. [Ipuknannbie 3a1a4



I'EOMETPUA

Hp;mbze u niockocmu 6 npocmpaHncmee

B3aumHoe pacnonoxeHue AByX HpsMbIX B IpocTpaHcTBe. [lapamienpHoCcTh mpsiMol U
mockocTH. [lapamiensHOCTh MIockocTel. [leprneHauKyIapHOCTh NPSIMOM M IIOCKOCTH.
[lepieHAUKYJIAp W HAKJIOHHAA. YTOJ MEXIY NPSIMON M IJIOCKOCTHbIO. [[ByrpaHHBIN yTroJI.
VYron Mexay miockocTsamMu. [lepneHaAuKyIspHOCTh ABYX IIOCKOCTEH.

I'eomerprueckue nmpeoOpa3oBaHUs MPOCTPAHCTBA: MApAJUICIbHBIA MEPEHOC, CUMMETPHS
OTHOCHUTEIIbHO IJIOCKOCTH.

[MapannensHoe mpoektupoBanue. [liowads opmoconanvhol npoexyuu. VI3oOpaxkeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKH

Bepmmnsl, pebpa, rpaHu MHOTOTpaHHUKA. Paseepmra. Mnozozpannvle yenvl. Boinykivle

MHo2oepanHuku. Teopema Jiinepa.

[Tpusma. [Ipsimas u naknonnas npusma. [lpaBunbnast npusma. [lapannenenunen. Kyo.

IIupamupa. IIpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B mapajiesienume/ie, B Ipu3Me U MupaMuje.

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.

[IpeacraBnenne o0 TpaBUIBHBIX MHOTOTPAaHHUKAaX (TeTpadape, KyOe, OKTadpe,
JOJIEKadIPe U UKOCAdPE).

Tenau ITOBCPXHOCTHU BpalllCHHA

Hunuuaap u xoHyc. YceueHHblit koHyc. OcHOBaHuWE, BbICOTA, OOKOBasl MOBEPXHOCTD,
oOpasyroras, pazBepTka. OceBble CEUYCHHS U CEUCHHS, TTapaIlIeIbHbIE OCHOBAHUIO.
[Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

I/I3MepeHI/IH B ITCOMCTpHUU

O6mwem u ero usmepenue. Murerpanshas ¢popmyina o0bema.

®opmynsl 00beMa KybOa, MPSMOYTOJIBHOTO TapajUieienuneaa, MPU3Mbl, HHIWHIpPA.
®opmysel 00beMa TUpaMubl U KoHyca. DopMyIibl MJIOMAAN TOBEPXHOCTEH HUIMHIpA U
KoHyca. @opMmyJibl 00beMa 11apa U IIoaau chepsl.

[Tono6ue ten. OTHOIIEHUS MIOLIAIeH MTOBEpPXHOCTEN 1 00BEMOB MOJOOHBIX TEII.

KOOpILI/IHaTBI 1 BCKTOPLI

[IpsimoyronbHas (IekapTroBa) CHUCTEMa KOOpIMHAT B MpocTpaHcTBe. Dopmyna
pacCTOSIHUS MEXIY ABYMS TOUKaMU. Y paBHEHUS CHEPBI, nIOCKOCMU U NPAMOU.

Bekropsl. Monyne Bektopa. PaBeHCTBO BeKTOpOB. CIIOKEHUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAIPABICHUSAM. YTOJI MEXAY IBYMs BEK-
topamu. IIpoeknus Bekropa Ha ocb. KoopaumnaTel BekTtOopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB.

Hcnons30BaHre KOOPAMHAT U BEKTOPOB NP PELICHUU MAaTEMaTUYECKUX M MPUKIIAIHBIX
3a1ad.

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pAaCHOJIOKEHUS MPAMBIX. YTOJd MeXAy NpsAMbIMHA. B3anmHoe
pacIoyIoKEHUE MPSAMBIX M IUIOCKOCTed. [leprneHauKynsap U HakJIOHHAs K IUIOCKOCTH. YTOJI
MEXIy IpsMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pACIOIOKEHHUH MPSAMON U
IJIOCKOCTH. Teopema o Tpex NMeprneHuKyspax.

IIpu3Haky ¥ CBOMCTBA NMapaJIEIbHbIX U MEPIEHANKYISIPHBIX IUIOCKOCTEN. PaccTosiHue

OT TOYKH JI0 TNTIOCKOCTH, OT IMPSIMOM /10 TNIOCKOCTH, PACCTOSTHUE MEXTY
TUTOCKOCTSIMHU, MEXIY CKPELIMBAIOIIUMHUCS MPSMBIMH, MEX1y TPOU3BOJIBHBIMH (PUTypamMH B



MIPOCTPAHCTBE.

[TapannensHOE TPOSKTUPOBAHKE M €T0 CBOWCTBA. Teopema 0 niowaou opmocoHaIbHOU
npoexkyuy MHO20y201bHUKa. B3aMHOE pacrioyioskeHre MPOCTPAHCTBEHHBIX (QUTYP.

Paznuunble BuAbl MHOTOrpaHHUKOB. MX wu3o0paxenus. CeueHus, pa3BepTKU
MHoOrorpanHukoB. [limomane nosepxHoctu. Bunbl cummerpuii B npoctpancTBe. CUMMETpHS
TeJ BpallleHHs] © MHOTOTPaHHUKOB. Brrunciienue miomiaaei 1 00beMoB.

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPJAMHAT B IPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTHU, Cepbl, MI0cKocTU. PaccTosinue Mexxay Toukamu. JleiicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpAUHAaTaMH. CKasipHOE NPOU3BEICHNE BEKTOPOB. BekTopHoe
ypaBHEHHUE MPSAMOM U INIOCKOCTH. Vcnosib30BaHNEe BEKTOPOB IPH JI0KA3ATEIIBCTBE TEOPEM

CTEPEOMETPUH.

Jlnsi BHEAyUTOPHBIX 3aHATHH CTyJEHTaM HapsAy C PEIICHHEM 3a/lad U BbIIOJHEHHUS
MPAKTUYECKUX 3aJaHUi MOKHO TNPEIJIOKUTH TEMbl HCCIEI0BATENbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEPHIl OTAENBHBIX MEJIKHX 3aJa4 U YNPaKHEHUN MpeJiaraoTcs
CIO)KETHBIC 3aJlaHMsl, TPEOYIOIKe UIUTENBbHOM padOThl B pPaMKax OJHOW MaTeMaTHYeCKOU
CUTyallMd. DTH TeMbI MOTYT OBITh KaK WHIUBUAYAJTbHBIMHU 3aJIaHHSIMH, TaK ¥ TPYIIIOBBIMU
JUIsL COBMECTHOI'O BBITIOJTHEHUS UCCIIE0BAHUS.

Ipumepnovie memol pechepamos (00Kk1a008), UCCIEO08AMENLCKUX NPOCKIMOE

* HenpepsiBabie 1po6H.
* JIpumeHeHHE CI0KHBIX IPOLEHTOB B )KOHOMUUYECKUX PacyeTax.
* [lapaminenbHO€ TPOCKTUPOBAHUE.
» CpenHue 3Ha4CHUS U UX IPUMEHEHHUE B CTAaTUCTHUKE.
* BekropHoe 3a1aHne NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* CnoxeHre rapMOHUYECKUX KOJIeOaHHH.
* I'paduueckoe perieHre ypaBHEHUNH U HEPABEHCTB.
* IlpaBuibHbIE U NOIYIIPaBUIbHBIE MHOITOTPAHHUKH.
» Konunueckue ceueHus: U UX IPUMEHEHUE B TEXHUKE.
* Tlonstue nuddepennuana u ero NPUIOKEHUS.
* (CxeMbl MOBTOPHBIX UCIIBITAaHUHN bepHyIu.
* HccnenoBanue ypaBHEHUN U HEPABEHCTB € TapaMETPOM.



6. TemaTu4yeckuii IVIaH U coJepPKaAaHUE Y4eOHOM NMCHUILVINHBI MaTemMaTnkKa

HauMenoBanmue
pa3aesioB u
TeM

Conepskanue yueOHOro MaTepuaJa, JadopaTopHbie padoThl M NPAKTHYECKHE 3AHATHS,
caMOCTOsATebHAasA padoTa 00y4yawuxcs

O0Bem
YacoB/3a4eTHBIX
en.

YpoBeHb
OCBOEHUS

1

2

3

4

BBenenune

Copepxkanue yueOHOro Matepuana

MaremaTuka B HAayKC, TCXHHUKE, DKOHOMUKE, I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTHAX U HpaKTquCKOfI
ACATCIIBHOCTH YCJIOBCKaA

Paznen 1. Pa3BuTHe NOHATHSA 0 YHCTIE

Tembl

Conepxanue yuyeOHOro MaTepuaia

1. Ucropus pa3Butus nouarus yucia. [lefictButenbuble uyncina. [lepesos uucen us3
O0OBIKHOBEHHBIX APOOCH B JICCATHYHBIE U 00PaTHO

2. Mp.p. [orpemnoctu BeruucneHui. [IpakTniyeckne npuemMsl BBIYUCICHAN C IPUOIMKEHHBIMU
JTAHHBIMHU C TIOMOLIbIO Ta0JIUI] U BBIYUCIIUTEIIbHOW TEXHUKU

3. KoMruiekcHbI€ 4nciIa U BX TeOMeTpUYecKas HHTEPIPETaIHs

4. Tp.p. eiicTBUA ¢ KOMIUIEKCHBIMU YUCIaMH B aniredpandeckoit popme. KoHTposb 3HaHUH 110
teMe «KoMIIeKCHbIE YKcliay

Pa3nes 2. Kopuu, crenenu, jorapumsol

N NN DN

Tempbl

Conepxxanue yuyeOHOro MaTepuaia

1. KopeHsb N-ii cTeneHu 1 ero cBowcTBa. BeruncieHne KOpHs N-il CTeNeHu

2. Ilp.p. Pemenne npoctelinx ypaBHEHHH U HEPABEHCTB C paJIuKajIaMU

3. Crenenu ¢ palrOHAJIbHBIMHA U I[CﬁCTBI/ITGJ'II:HI:IMI/I IIoKasaTciisiMu, ux CBOMCTBA

4. Iloka3arenbHble ypaBHEHHMSI

5. Ip.p. Pemienne nokasarenbHbIX YpaBHEHUH

6. Jlorapudm ¢ mpon3BobHEIM OcHOBaHHEM. OCHOBHOE JIOTapU(MUIECKOE TOKIESCTBO

7. JlorapudmMupoBaHye U MOTEHIMPOBAHNE BhIPAKEHUI

8. JlecsiTmunble B HAaTYpaibHBIE JorapudMeL. [lepexox K ApyromMmy OCHOBaHUIO

9. IIp.p. Pemenue norapudMudeckux ypaBHEHHUH, 001aCTh ONpe/ieseHHsI

10. Ip.p. Pemenne norapudmuuecknx ypaBHeHnit. Kontpois 3nanmii mo teme «KopHw, creneHw,
JorapupmMb»

N INPFPIFRPINDNRFRIRFRINDN

N (NP RIRINR RN

[EY
a1




Pasznen 3. HpHMbIe H IIJIOCKOCTH B ITIPOCTPAHCTBE

Copepxxanue yueOHOTro MaTepuasa

1. OcHoBHBIC aKCHOMBI CTCPCOMCTPHU U CICACTBUS U3 HUX. HOBTOpeHI/IeZ BBIYMCIICHUC HJIOI_I_[aZ[ef/'I

1 2
reoMeTpuYecKux Guryp
2. BzamMHOe pacroniokeHHe ABYX MPSIMBIX U MPSIMOU M IJIOCKOCTH B IipocTpancTie. [Tpu3nak 1 5
[apAJUIEIbHOCTH IPSIMOU U INIOCKOCTH
3. BzammHOe pacrnonioskeHue AByX Iockoctei. [Ipu3Hak napamieasHOCTH TUIOCKoCcTel. Teopema 1 2
Temui 0 NapaJIJICJIbHBIX IJIOCKOCTSIX
4. llepneHAuKyJIIpHOCTb NPSAMOM U IIIOCKOCTHU. [IpHU3HaK neprneHauKyIspHOCTH NPIMON U 1 5
IJIOCKOCTH
5. VYron Mexnay npsiMoil u rockocteio. Teopema o 3-x nepneHukysgpax. Csizb MEXIY 1 2
NapaJuIeIbHOCTHIO U MEPIEHAUKYISIPHOCTHIO MPSAMBIX U INIOCKOCTEN
6. JByrpaHHbI yrosu. Yroja Mexay MI0CKOCTAMU. [lepneHuKyIapHOCTb ABYX IJIOCKOCTEH. 1 3
[Tpu3Hak neprneHMKYyJIIPHOCTU IJIOCKOCTEH
7. Ip.p. Pemenue 3anau. Koutposp 3Hanuil no reme «IIpsmMblie U IIOCKOCTH B IPOCTPAHCTBEN 2
Pa3nes 4. BekTopbl H KOOPAMHATHI 3
ConepxaHue yueOHOro MaTepuaja
1. Bextop u BekTOpHBIE BeaurHbI. ClI0)KEHHE BEKTOPOB U UX CBOMCTBA. Y MHOKEHUE BEKTOPOB 2 9
Ha 4uCII0 U cBoMcTBA. CKaJIIpHOE YMHOXKEHUE BEKTOPOB
2. KomnmHeapHOCTh M KOMIUTAHAPHOCTH BEKTOPOB. PaziioxkeHne BEKTopa Mo JByM 2 9
Tembl HEKOJUIMHEAPHBIM U TPEM HEKOMILJIAaHAPHBIM BEKTOpam
3. IIpsmoyrosbHBIE KOOPJMHATHI Ha MJIOCKOCTH U B pOcTpaHCcTBe. KOOpIuHATHI BEKTOPOB. 1 2
JeiicTBus HaJl BeKTOpaMy. BeruncieHue JUIMHHBI BEKTOpa U YIJIa MEX/1y HUMH
4. VYpaBHeHus npsiMoil Ha MI0cKOCcTU. OKPY>KHOCTb U €€ ypaBHEHUE 1
5. IIp.p. Pemenne 3anau. Koutposns 3HaHUM 2 3
Pazgen 5. @yHkuuu u rpadpuku 3
Copepxanue yueOHOro Matepuana
1. Ompenenenne Gpynkuuu. CriocoOsl 3ananus GyHkiuu. HaxoxaeHue o061acTi 3Ha4eHUN U 2 9
obnactu onpeneneHus QyHKIUU
Tembt 2. MOHOTOHHOCTbB, YETHOCTh M HEUETHOCTD, MEPUOANIHOCTD QyHKIHA. [IpocTeiimme 1 5
npeoOpa3oBanus rpagukoB GyHKIMN
3. CremneHHble, MOKa3aTeIbHbBIE H JOTapUPMIUECKUE QYHKITHH 1 2
4. Tp.p. UcciegoBanue ¢pynkimii. [Tocrpoenne rpagukoB QpyHKIHIA 2 3
5. Mp.p. [ToBTopeHue mpoiiIeHHOT0 MaTepuasa 2 3




6. Ip.p. [Ipaktuyeckas KOHTpoJbHAs paboTa 2 2
7. IIp.p. AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboTHl. Perenne npumMepon 2 2
1 cemectp -52 yaca
Pa3nes 6. KomOuHaTopuka, 3j1eMeHThI TeOPHH BEPOSATHOCTE 1 MATEMAaTHYeCKOi CTATUCTHKH
ConepxaHue yueOHOro MaTepuaja
1. MmuoxectBa. 3yuyeHnue npaBuil KOMOMHATOPUKU U IPUMEHEHHUE UX IIPU PELICHUN 1 1
KOMOMHATOPHBIX 3a/1a4
2. OcCHOBHbIE NOHATHUS] KOMOMHATOPUKU: MIEPECTAHOBKH, COYETAHUS, pa3MEILeHUs 1 1
3. IIp.p. [Ipumenenue hopMyIt Ut BEIYHCICHUS pa3MEIICHUH, IIEPECTAHOBOK U COYCTAHUIA TIPH 5 5
peLIeHUH 3aa4
4. OsnakomieHue ¢ buHomoM HproToHa u TpeyroapHukoM Ilackais 2 1
Tembl 5. Ip.p. Penenue npakTHuecKuX 3ajau ¢ UCIOJIb30BAHUEM MOHSITHH U MPaBUJl KOMOMHATOPUKU 2 2
6. CoObrTus. M3yueHne Kaccu4eckoro OnpeesieH s BEpOSITHOCTH, CBOMCTB BEPOSTHOCTH, 1 1
TEOPEMbI O CYMME U YMHOKEHHH BEPOSTHOCTEH
7. ®opmyna noiaHou BepostHocTH. Popmyna baiieca 1 1
8. Mp.p. [ToBropenue ucnvitanmii. @opmyna bepuymm 2 2
9. JlMcKpeTHbIE U HeNpepbIBHbIE CITy4YailHble BEJIMYMHBI. 3aKOH PACHpeeeHUs JUCKPETHON 2 1
CIly4aiiHOM BEJIMYUHBI
10. Ip.p. Pemenne 3aau ¢ KOHTPOJIEM 3HAHUH 2 2
Pa3nes /. OCHOBBI TPUTOHOMETPHH
Conepxxanue yuyeOHOro MaTepuaia
1. PanuanHoe n3mepenue yrioB. M3o0pakeHue yrioB BpallleHus: Ha OKPY>KHOCTH, COOTHECEHHE
BEJIMYMHBI YIJIa C €r0 pacnosnoxeHueM. PopMylIMpoBaHUE ONpeieIeHU TPUTOHOMETPHYECKHUX 1 1
byHkuui. opmybl ClI0KEHHs] TPUTOHOMETPUUECKUX QYHKIUI.
2. ®opmynbl npuBeneHusi. PopMyIIbl IBOHHOTO M MTOJOBHHHOTO apTyMEHTa 1 1
Temui 3. Hp.p. Yopaxxuenus Ha GOpMYIIbl CIOKEHUs, GOpMyITbl MpUBEAEHUS, (HOPMYIIBI IBOIMHOTO U 5 2
MIOJIOBUHHOT'O apryMEHTa
4. ®opmyIbsl IpeoOpa3oBaHUs CyMMbI U Pa3HOCTH OJTHOMMEHHBIX TPUTOHOMETPUYECKUX (PYHKIIUH 1 1
Y IIPOM3BEJICHUS] B CYMMY M Pa3HOCTb
5. Tlpocreiinme TPUrOHOMETPUYUECKHIE YPaBHEHHS BUIa: SINX=a; COSX=a; tgx=a; ctgx=a 1 1
6. H3ydeHue ompeneicH apKkCUHYCa, apKKOCHHYCa, apKTaHTeHCca Yrciia, (opMyTupoBaHUe UX, 5 1

n300pakeHre Ha €TMHUYHON OKPY>KHOCTH, IPUMEHEHHE TPU PEIIeHUH YPaBHEHHH
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7. TIp.p. ITpakTHueckas KOHTpOJbHAs paboTa 2 2
8. IIp.p. AHanu3 pe3ysIbTaToB KOHTPOJIBHOU paboThl. Penenne npumepon 2 2
Paznen 8. Hauaja matemaTtnyeckoro anaau3sa. [lpou3BoHasi M MHTErpaJj, uX NpuMeHeHHe
Copnepxxanue yyeOHOro Matepuaia
1. TlocnenoBarenbHocTU. O3HAKOMJIEHUE C OHATHEM MPOU3BOIHON. 3yueHue u 1 1
dbopMyIIpoBaHHE €€ MEXaHUYECKOT0 U TEOMETPUUYECKOT0 CMbICIa
2. TlpaBuna nquddepeHnrpoBanus, TabIUIA MPOU3BOAHBIX JIEMEHTAPHBIX (GYHKIUN. Y paBHEHUE 1 1
KacaTeJbHOU K rpaduKy QyHKIHI
3. Ilpu3Haku mOCTOSHCTBA, Bo3pacTanus M yobiBaHus GyHkiuu. Teopema Jlarpanxka 2 1
4. Dxcrpemymbl dyHkimd. MccnenoBanne QyHKIUN Ha IKCTPEMYM 1 1
Tembi 5. HawuGoupiiee 1 HaMMEeHbIIIee 3HAYCHHs PYHKIIUN HA TPOMEKYTKE 1 1
6. Ip.p. [Ipumepsl HCIIOIB30BaHMS IPOU3BOIHON ISl HAXOXKICHUS] HAWITYYIIETO PEIICHHS 2 2
7. Bropas npousBoaHas pyHkiuu. Beimykinocts. Toukn nepernda rpaduka GyHKImm 2 1
8. Mp.p. [IpoBenenue ¢ TOMOIIHIO MPOU3BOTHON McCIe0BaHusl HYHKINH, 3a1aHHON hopMyIIoi 2 2
9. IlepBooOpasnas. HeonpeaeneHHbII HHTETPA U €ro cBoicTBa Ta0nMyHbIe HHTETPAIIBI. 5 1
WuTerpupoBanue
10. Mp.p. Onpenenennspiii naTerpas. CBoiicTBa. ['eomMeTpudeckuii CMbICI. BeraucicHue 2
OTpeIeIEHHOr0 MHTErpajia
11. lp.p. IlpuMeHeHue UHTErpaja Npu peuIeHUH 3a1a4
Pa3nes 9. MHOrOrpaHHHKH H KPYIJIbIe TeJa 2
Copepxanue yueOHOro Matepuana
1. Muororpannuku. [lpuzMa u nupamuaa, X BUAbL, 2JIEMEHTHI, cBoicTBa. [locTpoeHue 1 1
IIPOCTEUIINX ceueHMi. [IpaBriIbHbIE MHOTOIPAHHUKH
2. O3zHakoMJIEHHE C BU/IaMU TeJ BpallleHus, (opMyInpoBaHUe UX ONpeAeTIeHUN U CBOMCTB, NX 1 1
pa3BePTKH, CCUSHHSI
Temb 3. ®opmyaMpoBaHUE TEOPEM O CEUSHUH Iapa MIIOCKOCTHIO U TUIOCKOCTH, KacaTeabHOU K chepe 1 1
4. O3HaKOMJIEHHE C TOHATHUSIMHM IUIOMIAIN U 00beMa, aKCHOMaMU U CBOMCTBAMHU 1 1
5. Ip.p. U3yueHue TeopeM O BBIUMCICHUH 00bEMOB IPOCTPAHCTBEHHBIX Tell. Pemenue 3agau Ha 5 5
npuMeHeHHne GopMyJI BHIUMCIEHUS] 00bEMOB
6. Wzydenue popmyit st BBIYMCICHUS TUIOIIAACH TOBEPXHOCTEH MHOTOTPAHHUKOB H TEIl 5 1
BpalIeHUs
7. Tp.p. Pemenue 3a1a4 Ha BRIYMCICHUE TUIOMIA/ICH TIOBEPXHOCTH MPOCTPAHCTBEHHBIX TEI 2

Paznen 10. YpaBHeHuUs 1 HEPaBEHCTBA
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Cozepxanue yueOHOTO Marepuana

1. Ip.p. Pemienue pannoHanbHbIX, HppallOHATBHBIX, TOKA3aTEIbHBIX, JOTapU(PMHUUECKUX

YPABHEHUU U CUCTEM 2 2
Temui 2. IIp.p. Ucnonb3oBanue CBOMCTB U rpadukoB GyHKIMI 1Jis1 penieHus ypaBHeHuid. [loBropeHune 2 2

OCHOBHBIX IIPUEMOB PEIICHHS CUCTEM

3. Ilp.p. Pemenue cucrteM ypaBHEHUH C MPUMEHEHHEM PA3JIMYHBIX CIIOCOOOB 2 2

4. Tp.p. Ucnonp3oBaHue CBONCTB U rpaduKOB (PYHKIMHA MTPU peLICHUH HEPABCHCTB 2 2

5. IlIp.p. Pemiennie HepaBeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM Pa3IMYHbIX CIIOCOOOB 2 2

2 cemecTp -66 yacon

KOHCYJIBTALMH K IK3aMeHY 8

IK3aMeH 6

Bcero 132

Paboueii mporpamMmmMoii NperyCMOTPEHO BBIMOJIHEHUE OTJAEIBHBIX BUOB padOT, CBA3aHHBIX ¢ Oyayuieil npodeccuoHaabHOM

AESITeIbHOCTHIO, B (JOpME MPaKTUIECKOM MOATOTOBKU B 00bEMe 60 yacos.

19




7. MaTepuajibHO-TEXHHYECKOE U YU4eOHO-MeToIHYecKoe odecrnedeHue

7.1. TpeGoBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHUYECKOMY M y4eOHO-
MeTOAMYeCKOMY o0ecledeHHI0 YCJIOBUH pean3aluy NPorpaMMsbl JMCHUIIMHBI

OcBoeHue mnporpaMMbl yuyeOHOW JNUCHUIUIMHBI MaTemaTuka TMpeAnoiaraeT Haludue
y4eOHOro KabuHeTa, B KOTOPOM MMEETCSl BO3MOXKHOCTh 00€CHeUUTh 00yUYarouMCsl CBOOOIHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U EPUO]T BHEYUECOHON AeATeIbHOCTH.

[Tomemienue KaOuHeTa JOJHKHO yIOBJIETBOPSATH TpeOOBaHUSIM CanurapHo-
anueMuo-orudeckux mnpabmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIIEHO
TUTIOBBIM ~ O0OOpYJOBaHHWEM, YyKa3aHHBIM B HACTOSIIUX TpPEOOBAHHUAX, B TOM YHCIE
CHEIUAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OO0Y4YEHHS, JTOCTaTOUYHBIMH JUIS
BEHITIONTHEHHUS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B kabuHere MOMKHO OBITH MYJIBTUMEIUWHOE OOOpPYJOBaHUE, IOCPEACTBOM KOTOPOTO
YY9aCTHUKH 00pPa30BaTEIHHOrO MPOIecca MOTYT MPOCMATPUBATh BU3YAIbHYIO WH()OPMAILIHIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3EHTAlMU, BUIEOMATEPUAIIbI, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO U MAaTEPHATHLHO-TEXHUYECKOTO 00ECIeUCHHS TPOTrPaMMBI
y4eOHON JUCIUTUIMHBI MaTeMaTuKa BXOIAT:

* MHOTO()YHKIMOHAIBHBIH KOMIUIEKC PENOJaBaTes;

¢ HarjsiaHBbIC ocoous (KOMHJ’IGKTH y‘le6HLIX Ta6J'II/II_[, IJIaKaTOB, IIOPTPECTOB BbLIAAKOIIUXCA
YUCHBIX-MAaTCMAaTUKOB U ,Z[p.);

*  UHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* JYKpPaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT T€XHHYECKOMH AOKYMCHTAallUU, B TOM YHUCIIC IACTIOpTa Ha CPEACTBA O6y‘IeHI/I$I,
HHCTPYKIHUU 110 UX UCITOJB30BAHUIO U TCXHUKE 6C3OHaCHOCTI/I;

* OuOnMOTEYHBIN QOHS.

B OubGnuoteunsiii Gona BXxomar yueOHHKH, ydeOHO-meroauueckue KoMIiuiekTsl (YMK),
o0OecrieunBaroIie OCBOCHHME Y4E€OHOW IUCHUIUIMHBI MareMaTuka, PEKOMEHJOBAaHHbIE WU
JIOMYIIEHHbIE Ul HCIOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSAX,
peanu3yomux 00pa3oBaTeNbHYI0 MpPOrpaMMy CpeaHero ofmero oOpa3oBaHUs B Ipejenax
ocoenust [ITICC3CTIO Ha 6a3e 0OCHOBHOTO 0011I€TO 00pa30BaHuUS.

bubnuoreunsiii poHA MOXKET OBITH JOMOJIHEH PHUMKIIONEAUIMH, CIIPABOYHUKAMHU, HAYUHOM,
HAy4YHO-TIONYJISIPHOM U IpYrOi JIUTEpaTypOl IO MaTeMaTHKE.
B mpouecce ocBoeHust mporpaMMbl yueOHOW NHUCHUIUIMHBI MareMaTHKa CTYAEHTHI JOJIKHbBI

HOJYYUTh BO3MOXHOCTH JOCTYNA K D3JEKTPOHHBIM Yy4YeOHbIM MaTepualiaM [0 MaTeMaTHKe,
UMEIOIMMCST B CBOOOJHOM JI0CTyNe B ceTu MHTepHeT (3/IEeKTPOHHBIM KHHUIaM, MPAaKTUKyMaM,
TectaM, marepuaiam EI'D u np.).
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7.2. UndopmanuonHoe odecnevyeHue 00yueHust

OcHoBHasi AuTEpPaTYpa
AJiredpa W HayaJla MaTeMaTHYeCKOro aHaju3a. ba3oBeiii u yrimyonennbiii ypopau. 10 - 11
kiaccsl : yuebnuk / 1. A. Anumos, FO. M. Konsirus [u ap.]. 5-e uzn. — Mocksa : [Ipocsenienue,
2018. —463 c. —250 k3.
Auare0pa U Hayaj1a MaTeMaTH4eCKOro aHajau3a. ba3osblil u yriyonenusiii ypoau. 10 - 11
kyaccol : yueOHuk / 111, A. Anmumos [u ap.]. — 9 - e u3a. — Mocksa : [Ipocsemienue, 2021. - 463 c.
: ni. — 250 9Kk3.
I'eomeTpus. ba3oselii u yrimyonennsiit ypoBau. 10-11 kimaccs! : yueonuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. Kagomues u ap.- 8-¢ u3n.- M. : Ilpocsemenue, 2021.- 287 c. : mwi.- (MI'Y —
mkose). — 50 3k3.
HNanasan A. A. Maremaruka : yueOnuk mis CI1IO / A. A. lagasH. - 3-e uzn. — Mocksa : @opym
: HUL UTH®PA-M, 2021. - 544 c. — (Cpennee npodeccronanpbHoe odpazoBanue). — URL:
http://znanium.com — PexxuM H0CTyIIA: 11O MOAMUCKE.
BamvakoB M. U. Marematuka : yueonuk aus CI1O / M. U. bammakos. — Mocksa : KnoPyc,
2022. — 394 ¢. — URL : https: // www.book.ru. — Pexxum gocTyma: mo moamucke.
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https://znanium.com. — Pesxum focTymna: 1o moAmucKe.
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pemrenus : ydeOHoe mocodbue / A. A. lamasa. — 2-¢ u3a. - Mocksa : ®OPYM : UHOPA-M,
2020. - 464 c. : un. - (ITpodeccronansHoe obpazoBanue). - URL: https://znanium.com. — Peskum
JOCTYTIA: TIO TIOJITHCKE.
bammakoB M.U. Matemaruka. IIpaktukym : ydeOGHo-mpakTuueckoe mocobue / M.U.
barmakos, C.b. Dutuna. — Mocksa : KuoPyc, 2021. — 294 ¢. — URL : https: // www.book.ru.
— PexxuM goctymna: 1o mofmucke.
Kykosa I'. C. Maremaruka Ha 100 6amnos : yuebnoe nmocodue / I'.C. Kykosa, M.D. Pymiaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢. — URL : http: // znanium.com. — Pexxum gocryma:
IO TTOJIITHCKE.
Boromosnos H. B. ['eomerpus : yueOnoe mocobue ans CIIO / H. B. boromonoB. — Mockaa :
WznatensctBo HOpaiit, 2022. — 108 c. — (IIpodeccuonansuoe obpa3oBanme). — URL:
https://urait.ru.— Pexxum gocTyma: Mo MoAmUCKe.
Boromonos H. B. Anrebpa u Hauana ananusa : yueobnoe nocodue g CI10 / H. B. Boromonos.
— Mockaa : UznatensctBo HOpaiit, 2022. — 240 ¢. — (IlpodeccuonanbHoe oOpa3oBaHue). —
URL: https://urait.ru.— Pexum noctymna: mo momcke.

8. XapakrepucTrka 0CHOBHBIX BU/IOB Y4eOHOM AeSITeJIbHOCTH, KOHTPOJIb H

OILICHKA PE3yJbTaToB yqeﬁHoﬁ AUCHUIIJINHBI.
KoHTpomb 1 o11eHKa pe3ysIbTaTOB OCBOCHUS yUeOHOM TUCIMIIIMHBI OCYIIECTBIISIETCS
npernojaBaTesieM B MpoIiecce MPOBEAECHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUS, a TAKXKE
BBITOJIHEHHS 00YyYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHUH U IPOMEXYTOYHOM aTTecTanueil.
MeTo1pI KOHTPOJISI HAIIPaBJIEHbI HAa TPOBEPKY 00YUaIOLIUXCS:
v/ — BBITIOJTHATH YCITOBHSI 3/IaHUSI HA TBOPYECKOM YPOBHE C MPE/ICTABICHHEM COOCTBEHHOM

MO3UILINH;
v — Jlenath 0CO3HaHHBIN BHIOOP CIIOCOOOB JICHCTBHI M3 paHee M3BECTHBIX;

v\ —OCYIIECTBIIATH KOPPEKIHIO (MCIIPaBJIEHHUE) CAETAaHHbBIX OIMHOOK Ha HOBOM YPOBHE
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npeyaraéMbIxX 3aJ1aHuil;

v - pa6OTaTB B I'pyHIic 1 NpCaACTaBJIAThL KaK CBOKO, TAK W IMO3UIUIO I'PYIIIBI

DopMbI U METOABI

Coaepixanue XapakTepucTHKA OCHOBHBIX BH/0B /1eSITeJIbHOCTH KOHTPOJIS M OLlEHKH
o0yuawmuxcst pe3yJibTaToB
(Ha ypoBHe Y4eOHBIX /IeliCTBHI) o0yuyeHHs
O3HakoOMJIEHHE C POJIbI0 MATEMAaTUKH B HayKe,
TEXHUKE, SKOHOMHUKE, UH()OPMAIIMOHHBIX TEXHOJIOTHIX
BBenenue Y MPAKTUYECKOU TeSATEIbHOCTH.
O3HaKOMJIEHHE € LENISIMU U 33Ja4aMU U3Y4YECHHUS
MAaTeMaTUKHU MPU 0CBOCHMH cnienrasibHocTed CI1O
AJaredpa
BrinonHenue apudMeTHIECKUX TSUCTBUN HaL 1. Uutepnperarust
YUCIIAMH, COYETas YCTHBIE U MMCbMEHHBIE IIPUEMBI. pe3yIbTaTOB
Haxosxnenne npuOIMKeHHBIX 3HAYCHUH BEJTUYNH U HabIIOICHUH 3a
MOTPENIHOCTEN BBIYMCIIEHUH (a0COMIOTHOM 1 ACATCIBHOCTBIO
OTHOCHUTEINIbHOW); CpaBHEHHE YHCIIOBBIX o0yuaromerocs i
PasBuTHe NOHATHA BBIPaKCHUM. rponecee OCBOCHIA
oOpa3oBaTeIbHOMN
0 JucJie Haxoxnenue omm6ok B mpeoOpa3zoBaHUsIX U TIPOTPAMMBL.
BBIUYHCIIEHUSX (OTHOCUTCS KO BCEM IIYHKTaM
IpOrpamMmbl) 2. CraproBas
O3HakoMIJICHHUE C TIOHATHEM KOpHA N-ii CTeNeHN, JOUArHOCTHKA
CBOMCTBaMHU paJUKaJIOB U IIpaBUIaMU CPABHEHUS HOJrOTOBKH
KOpHEH. o0y4aromuxcst o
DopMyIMpPOBAHKE OIIPEAECIICHUS KOPHS U CBOWCTB HIKOIEHOMY KypcCy
MAaTCMAaTUKH,

Kopun, crenenn,
JIorapu¢pmsi

KOpHEH. BeI4nciieHne 1 cpaBHEHNE KOPHEH,
BBITIOJIHEHUE NPUKUKN 3HAYEHUS KOPHS.
[IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BbIPAXKEHHH,
COJIEpIKAIINX PATUKAIIBL.

Brinonnenue pacueroB no (Gopmyinam, CoepKalium
panuKaibl, OCYIIECTBIISIsI HEOOXOAUMBIE TOJICTAHOBKU
1 IpeoOpazoBaHusl.

Onpenenenne paBHOCUIBHOCTU BBIPAXKECHUH €
pagukanamu. Pemenne nppanvoOHaIbHbIX YPABHEHUN.
O3HaKOMJIEHHE C IOHSITHEM CTETIEHHU C
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

HaxoxneHne 3HaueHUI CTENEHN, UCIIONb3Ys IPU
HE0OXOIUMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.
3anucbIBaHUE KOPHS N-U CTENEHU B BUJIE CTEIIEHHU C
IpOoOHBIM TIOKa3aTeIeM U Ha00O0pOT.

DopmyIMpOBaHUE CBOWCTB CTENEHEN. BrIunciienue
CTETeHEe! ¢ pallMOHAIbHBIM IT0Ka3aTeeM, BHIITOJTHEHUE
MIPUKUIKY 3HAYEHUsI CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpa3oBanue YMCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJIEpIKaIlMX CTENIEHH, IPUMEHss CBOMCTBA. Pemenue
MOKa3aTeIbHbIX YPaBHEHU.

O3HakOMJIEHHME ¢ IPUMEHEHUEM KOPHEN U CTENEHEN
P BBIYMCIIEHUU CPEIHUX, IEJICHUH OTpE3Ka B
«30JI0TOM ceueHumn». Penienne npukiaHbIX 3a1a4d Ha

BBISIBJICHHE MOTHBAILIUU
K H3Yy4YEHHI0O HOBOTO
Marepuaia.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOT'O u
MHCBMEHHOTO OIPOCa;

- TIPAaKTUYECKUX paboT;

- KOHTPOJIBHBIX PadoT
Mo TeMaM pa3JesioB
JUCITUIIIINHBI,

- TOMaIrHe# padoThl;

- CaMOCTOSITESTBHOM
paloThL

4. PyOexHbIit
KOHTPOJIb [0 TeMaM
«KopHu, CTEIICHH,
Jorapu@men,
«Kombunaropuka,
DOneMeHThI TEOpUH
BEPOSITHOCTEH,
DOyHKUIUNY,
«IIponsBoaHeie U
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CJIOKHBIC TPOLUCHTHI

Brimonnenue npeodpa3zoBaHuii BRIpAKEHHIA,
pUMeHeHHe (GOopMyJI, CBA3aHHBIX CO CBOMCTBAMU

HUHTCIpaJibl».

5. UroroBas
arTecranus B Qopme

IpeodpasoBanue cTeneHel u 1orapudmos. Jk3amena
aJredpanyeckKux Omnpenenenne 00JIaCTH JOMYCTUMBIX 3HAUYCHUN
BbIPAKEHUH Jorapu(pMHUECKOTo BhIpakeHus. Pemenne
Jorapu()MUUECKUX ypaBHEHUI
OCHOBBI TPMTOHOMETPHH
N3yueHne paaaHHOr0O METO1a U3MEPEHHUS YIJIOB 1. Wurepnperarus
BpALIEHUS U UX CBS3U C IPAyCHON MEPOM. pe3yIbTaTOB
N300pakeHue yrioB BpalleHUs Ha OKPYKHOCTH, Ha0o/IeHui 3a
COOTHECEHHUE BEJMUUHEI YIJIa C €I PACIION0KCHUEM. ACATCIILHOCTBIO
@OopMyIMPOBAHUE OIIPEACICHUNA TPUTOHOMETPUUECKUX obyuatowerocs i
OcHOBHBIC TOHATHA (GyHKUMH 1715 YIJIOB TOBOPOTA U OCTPBIX YTIJIOB fiporiecce OCBOCHHA
o0Opa3oBaTeiIbHOMH
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U OOBSICHEHNE UX POTPaMMBL
B3aUMOCBSI3U
OcHOBHBIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX 2. CraproBas
TPUTOHOMETPHYECKHE | TOXKJIECTB ISl BEIUUCICHUS 3HAUCHUI JIMarHOCTHKA
TOXKAECTBA TPUTOHOMETPHUECKUX (DYHKIMUA IO OJTHON M3 HUX HOATOTOBKU
N3yyenne 0oCHOBHBIX (hOPMYIT TPUTOHOMETPHUH: 00yYarOIUXCsl o
(bOpMyJIBI CIIOKEHHMSI, YIBOCHUS, TIPEOOPA3OBAHHMS IIKOIBHOMY Kypcy
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MaTeMaTHKH,
IIPOM3BEICHUE U MIPOU3BEACHUS B CYMMY U BHIABIICHHE MOTHBAIHH
MIPUMEHEHHUE MPU BBIYUCICHUU 3HAYCHUS K M3YUCHHIO  HOBOTO
IIpeodpa3oBanus TPUTOHOMETPUYECKOT'O BBIPAXKEHUS U YIPOILIEHHUS €rO. MatepHaa.
NMPOCTEeHIIHNX OSHaKOMJIS:HHe CO CBOMCTBaMHU CUMMETPHUU TOUYEK HA 3. TeKymmii KOHTPOJb
TPUTOHOMETPUYECKHUX | EIUHUYHON B QopMme:
BbIPa’KeHUH OKPY’KHOCTH U IPUMEHEHHE UX AJIS BbIBOJIAa (GOPMYIT - YCTHOTO u
IMPUBCACHHUA IMMCBMCHHOT'O OIIPOCa,
Pemenue no ¢popmynam 1 TPUrOHOMETPUUECKOMY - IPAKTHYECKUX PaloT;
KPYTy MPOCTEHIINX TPUTOHOMETPHUECKUX YPABHEHH . | - KOHTPOIBHEIX paboT
[TpumeHeHHe 00X METOIOB PELIeHNUs ypaBHEHUN o TeMaM  pasjeiiosn
(npuBeIEHKE K TMHERHOMY, KBaJPATHOMY, METO] AUMCIIMILTHHEL,
IIpocreiimme Pa3IoKEHNsT HA MHOXKHUTEIIH, 3aMEHBI IEPEMEHHOI) TpH | AloMauIHei padoThi; .
. - CaMOCTOSITEJIBHOM
TPHIOHOMETPUYECKHE | PEIICHIH TPUTOHOMETPUIECKUX YpaBHEHUH. paBoTEL
YPABHEHHSA U YMeHue oTMedaTs Ha Kpyre peleHns MpoCTENIINX 4. PyGerxHbiit
Hepasencmea TPUTOHOMETPUYECKUX HEPABEHCTB KOHTPONE 10 Temam
«KopHu, CTEIEeHU,
norapuMeD),
«KombunaTtopuka,
O3HaKOMIJICHHUE C TIOHATHEM OOPATHBIX OIeMEHTEL _Teopun
. BEPOSITHOCTEH,
TPUTOHOMETPUUECKHUX (bXHKLII/II/I. Dy,
N3yueHne onpeneneHnii apkCUHyca, apKKOCUHYCa, B — "
ApKTaHICHCa HUHTCTpaJibD».
ApKcunyc, yucna, opMyJIUpOBaHUE UX, N300paKeHHe Ha 5. Mtorosas
APKKOCHHYC, €AMHUYHONU OKPYKHOCTHU, IPUMEHEHUE NPU PELICHUH arTecTanus B hopme
APKTAHIE€HC YHCJIA YpaBHEHHU 9K3aMeHa
®YHKIMH, UX CBOMCTBA U T'PA®UKH
DyHKIUH. O3HakOMIICHHE C TIOHATHEM ITIePEeMEHHOM, TpuMepamu | 1. Wurepniperarms
IHousTHE O 3aBUCUMOCTEN MEXKAY NIEPEMEHHBIMMU. pe3yILTATOB
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HeNpepbIBHOCTH
byHkun

O3HakoMJICHHE C IOHITHEM TpaduKa, ompeeieHue
MIPUHAJJICKHOCTH TOUYKH rpaduKy (QyHKITUH.
Omnpenenenue no Gpopmyse NpOCTEHIIeH 3aBUCUMOCTH,
Bua ee rpaduka. Beipaxkenue mo Gpopmysie oHON
IIEPEMEHHOM Yepe3 Apyrue.

O3HakOMJICHHE C onpeielieHHeM (YHKIIHH,
dopmynuposanue ero. Haxoxxaenue obnactu
orpeesieHus: 1 001acTH 3HaUCHUH QYHKIIMA

CgoiicTBa pyHKUIMH.
I'paduyeckas
HHTepHpeTanus.
IIpumepsl
(yHKIHOHANBHBIX
3aBHCHMOCTeil B
peaabHBbIX

Mpoueccax M siBJEHUIX

O3HakoMJIeHHE C TpUMepaMu (yHKIIMOHATBHBIX
3aBUCUMOCTEH B peabHbIX POLECCaX U3 CMEKHBIX
JTVCLUTUIMH.
O3HakoMJIEHHE C J10Ka3aTeIbHBIMU PacCyKICHUAMU
HEKOTOPBIX CBOWMCTB JIMHEMHOW U KBAIPATUYHOU
(GhyHKIMHA, MPOBEJICHUE UCCIICIOBAHNS IMHEWHOM,
KYCOUHO-JTMHEHHOM, 1pOoOHO-TMHEIHON 1
KBaJpaTUYHON (PyHKIMI, HOCTpOEHHE X TPaPUKOB.
[Toctpoenue u uteHne rpaduKoB PyHKITHIA.
HccnenoBanue QyHKIMH.
CocraBieHue BUI0B (PYHKIHUI 110 TaHHOMY yCJIOBHIO,
peleHue 3ajad Ha SKCTPEMYM.

Brinonaenue npeobpa3zoBanuii rpaduka QyHKINH

Oo0paTHble pyHKIMHU

Wzyuenue nouamus oopamuou hynxyuu, onpeaeneHue
BHJIa U NOCMpOeHUe 2pagura 06pamuoi hyHKyuu,
Haxoocoenue ee 0o1acmu onpeoesieHus u ooaacmu
3Hayenui. [lpuMeHeHue CBOMCTB QYHKIMNA TIpU
MCCIIEIOBAaHUH YPAaBHEHUN U PELICHUH 3a/1a4 Ha
IKCTPEMYM.

O3HaKOMJICHHE C TIOHITHEM CIOXHOU (DYHKIIUU

CreneHHble, MOKa3a-
TeJbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
bynxuun.

Oo0partHble
TPUTOHOMETPHYECKHE
byHKkuun

Boruncnenue 3HaueHnit QyHKIUI 10 3HaAYEHHUIO
apryMeHTa.
Onpenenenne NojI0KeHNsI TOUYKU Ha Tpaduke 1o ee
KOOp/AMHATaM U Ha000poT.
Hcnonb3oBanne cBOMCTB PyHKIMI U1 CpaBHEHMSI
3HAYEHUH CTeTeHel U Torapu(mMoB.
[TocTpoeHue rpauKoB CTETIEHHBIX U JIOTApUPMUIECKUX
byHKIMI
Pemenue nokasarenbHbIX U JJOTapUPMUUECKUX
YPaBHEHUI U HEPABEHCTB 10 U3BECTHBIM AJIFOPUTMAM.
O3HaKOMJIEHHE C IOHSTHEM HENPEPHIBHON
nepuondeckoil pyHKum, GopMyIupoBaHUE CBOWCTB
CHHYCa U KOCHHYCA, IOCTPOEHHE UX TpaduKOB.
O3HakoMJIEHHE C MIOHATHEM TapMOHHUYECKUX KoJIeOaHu!
U IpUMepaMH rapMOHUYECKUX KoieOaHuM aiist
OIMCaHMs MPOIECCOB B (pU3MKe U APYTHX 00JIACTIX
3HAHUA.
O3HaKOMJIEHHE C IOHSITUEM PA3PHIBHOM NEPUOINIECKON
¢byHKIMN, GOPMYITUPOBAHNE CBOWCTB TaHT€HCA U
KOTaHI'€HCa, IOCTPOCHUE UX IPa(UKOB.
[IpumeneHnue cBONCTB (PYHKIMM JIsl cpaBHEHUS
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKINH, perieHus
TPUTOHOMETPUUECKHUX YpaBHEHUI.
Ilocmpoenue epaghuxos obpammvix

HaOJIIOIeHUN 3a

JeSITETBHOCTHIO
o0yJaromerocs B
nporecce OCBOCHHS
00pazoBaTeILHOM
MPOTPAMMBI.

2. CraproBas
JINarHOCTHKA
MIOJITOTOBKH
oOyJarontuxcs 1o
[IKOJTLHOMY KypCy
MaTeMaTHKH,

BBISIBJICHHE MOTHBAIIUN
K U3y4YCHHUIO HOBOTO
MaTepHana.

3. Tekymmii KOHTPOIb
B (hopme:

- YCTHOTO "
MMCEMEHHOTO OTpOCa,

- TIPaKTHYIECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JeioB
JUCLUIUINHBI;

- ToMaIrHei paboThl;

- CaMOCTOSITENIBHOM
paloThL

4. PyGexHbIit
KOHTPOJIb TIO0 TeMaM
«Kopsn, CTETICHH,
norapuMeD),
«KomOuHaTopuKa,
OneMeHTBI TEOpUHU
BEPOSITHOCTEH,
DyHKIUNY,
«IIpouzBoiHbIE u
HHTETPaIbI».

5. Utorosasa
arrecranus B opme
3K3aMeHa
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MpUSOHOMEMPUYECKUX GYHKYUil U onpeoeneHue no
epaghuxam ux ceoticms.
Brinonnenue npeobpa3zoBanus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTe ILHOCTH

O3HaKOMIIEHHE C ITOHATHEM YHCIIOBOM
MOCIEA0BATEIBHOCTH, CLIOCO0AMHU €€ 3a1aHusl,
BBIYMCIICHUSIMH €€ YJICHOB.

O3naxomieHue ¢ noHamuem npeoena
nocne008amenbHoCmi.

O3HaKOMJICHHE C BBIYHUCICHUEM CYyMMbI OECKOHEYHOTO
YKCIIOBOTO Psijia Ha IPUMEPE BBIYUCIICHHS CYyMMBI
0eCKOHEYHO yOBIBAIOIICH reOMETPHUIECKOM
IIPOrPECCHH.

Pemenwue 3ana4y Ha puMeHEeHHE (HOPMYITBI CYMMBI
0ECKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOrPECCUH

O3HaKOMJICHHE C TIOHSTHEM TIPOU3BOTHOM.

Nzyyenue u popMynupoBaHue ee MEXaHUYECKOTO U
T€OMETPHUYECKOTO CMBICIIA, U3YUCHHE aITOpPUTMA
BBIUHCIICHHS IPOU3BOIHON HA MIPUMeEpE BBIYUCICHUS
MT'HOBEHHOH CKOPOCTH U YIJIOBOTO KO3 duIreHTa
KacaTeJIbHOM.

Cocrapnenue ypaBHEHUs KacaTeJIbHOW B 00IIIEM BHJIE.
YcBoenue npaBui qudhepeHInpoBaHus, TAOIULIBI
MIPOU3BOJIHBIX AJIEMEHTAPHBIX (DYHKIIUH, IPUMEHCHHE
g quddepeHIMpoBaHus PYHKIIHM, COCTaBICHUS
YpPaBHEHUS KacaTeJIbHOM.

N3yyenue Teopem 0 CBA3M CBOWCTB (DYHKIIUU U
MIPOU3BOTHOM, (DOPMYITHPOBKA HX.

1. HHTepnperanus
pe3yJIbTaTOB
HAOJTIOICHUI 3a
JeSTEITbHOCTHIO
oOyJaromerocs B
nporecce OCBOCHUS
o0Opa3oBaTeIbHOMN
MPOTPAMMBI.

2. CraproBas
JIMarHOCTHKA
MOJITOTOBKU
oOyJaronuxcs 1o
HIKOJIBHOMY Kypcy
MaTeMAaTHKH,

BBISIBJICHUE MOTHBALUU
K U3Y4YEHUI0O HOBOTO
MaTepHaa.

3. Tekymmii KOHTPOIb
B (hopme:

- YCTHOTO u
MIMCEMEHHOTO OTpOCa;

- TIPAKTHYECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JieliioB

ABYMS NIEPEMECHHBIMHA

IIPUMEHEHHS. [ToBTOpEeHUE 3aMuCcHu peneHus

I[IpoBeneHue ¢ MOMOIIBIO IPOU3BOIHOM HccaeaoBanus | AMCUHILTHHBL,
dbyHuKImH, 3a1aHHON OopMYIIOH. - lloMaIlHeid paGoT; .
YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U j ot CAMOCTOATETIBHON
MTPOU3BOJTHOM IO UX TpauKaM. PabOTH.
[IpuMeHeHne Npon3BOIHOM AJIsl PEIIeHMS 3a]1a4 Ha 4. PyGexHbiii
IIpoussoanas u ee HAXOXK/ICHHE HAMOOINBIIETO, HAMMEHBIIETO 3HAYCHUA U | xoutpons 1O  TeMam
NpPUMEHEeHHe Ha HAaXOXJEHUE IKCTpEMyMa «Kopnu, CTEIICHH,
norapuMeD),
O3HakOMJIEHHE C IOHSITHEM UHTErpasia u «Kombunaropuxa,
NepPBOOGPa3HOI. OJeMEeHTBI _ Teopun
N3yuenue npaBuia BeIYUCIECHUS TEPBOOOPA3HON U BCPOATHOCTEH,
o DOyHKIUNY,
tTeopembl Hetorona—JleitOHuma. } I TpomsBoHbIE u
Pemenue 3ana4 Ha cBs3b IepBOOOPa3HOIL U ee HHTErpansI».
MIPOU3BO/IHOM, BEIYUCIICHHE MTEPBOOOPA3HOM st
JIAHHOH YHKIIIHL. 5. UroroBas
IlepBooOpa3nas Pemrenue 3a1au Ha mpUMEHEHUE UHTErpaa AJis arTecTanus B hopme
U MHTErpaJ BBIYMCIICHHS (PM3UYECKUX BEIMYWH U TUIOMIACH JK3aMeHa
YPABHEHUSA U HEPABEHCTBA
YpaBHenus u cucreMsbl | O3HaKOMIJIEHHE C MPOCTEHIINMH CBEACHHUSIMH O KOpPHAX | 1. WnaTepniperanus
YPaBHEHUil anreOpanvyeckux ypaBHEHUH, MOHATUSAMH HCCIEI0BaHUs | PE3Y/IbTATOB
HepaBencrBa u YPaBHEHHUH U CUCTEM YPaBHEHHUI. HaOO/ICH M 3a
CHCTEMbI HEPABEHCTB ¢ | M3ydeHne TeopuH DPaBHOCHUIIBHOCTH ypaBHeHMH u ee | ACATCIPHOCTRIO
obyuarorerocs B
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CTaHJAPTHBIX YPAaBHEHUH, NPUEMOB IpPeoOpa3OBaHMs
YPAaBHEHMH JUI CBEICHUS K CTAHIAPTHOMY YPABHECHHMIO.
Pemenue paloHalIbHbIX, UPpaLMOHATIbHBIX,
[I0KA3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPABHEHUM U
CUCTEM.

Hcrnons3oBanne CBOWCTB W TrpaduKoB (YHKIMH IS
pemieHns ypaBHeHUH. I10BTOpeHME OCHOBHBIX NPUEMOB
pEeLICHUS CUCTEM.

Pemenne ypaBHEHUH C INPUMEHEHHMEM BCEX IIPUEMOB
(pa3noxeHUss HAa  MHOXMTENIM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKH, Ipa)uuecKOro MeTo/a).
Pemenne cucrem  ypaBHEHMM C  IIPUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.

O3HakomjieHME ¢ OOIMMHM BONPOCAMH  PELICHHUs
HEpaBEHCTB U MCIIOJIb30BaHUE CBOWCTB M TIpaUKOB
(GyHKUMH TpU peIIeHUuN HEPABEHCTB.
Pemlenne HepaBeHCTB UM CHCTEM
MIPUMEHEHUEM Pa3IMUHBIX CIIOCOOO0B.
[IpumeHeHre MaTEMATHUYECKUX METOJOB JUISl PELLEHUs
COJIep KaTeNIbHBIX 33/1a4 U3 Pa3JIMYHbIX o0JacTel HayKu
U TpaKkTUKU. VIHTepmpeTupoBaHUE pe3yJIbTaTOB C
Y4ETOM peallbHbIX OIpaHUYECHUN

HCPAaBCHCTB C

mporecce OCBOCHUS
00pazoBaTeILHOM
MIPOrPaMMBL.

2. CraproBas
JINarHOCTHKA
MIOJITOTOBKH
oOyJaronuxcs 1o
[IKOJTLHOMY Kypcy
MaTeMaTHKH;
BBISIBJICHHE MOTHBAIIUN
K U3y4YCHHUIO HOBOTO
MaTepHana.

3. Texymmii KOHTPOIH
B (hopme:

- YCTHOTO "
MIMCEMEHHOTO OTpOCa;

- TIPaKTHYIECKUX PadoT;

- KOHTPOJIBHBIX PaboT
o TeMaM pa3JeioB
JUCLUIUINHBI;

- ToMaIrHei padoThl;

- CaMOCTOSITENIBHOM
paboTHL

4. PyGexHbIit
KOHTPOJIb [0 TeMaM
«KopHu, CTCIICHH,
norapuQmen,
«KomOuHaTopuKa,
OneMEHTHI TEOpUHU
BEPOSITHOCTEH,
DyHKIHNY,
«IIpouzBoiHbIE u
WUHTETPAJIBI».

5. Utorosasa
arrectanusi B opme

JOK3aMCHa
3JIEMEHTBI KOMBUHATOPUKH, TEOPUN
BEPOSITHOCTEM U CTATUCTUKH
N3yueHue npaBuina KOMOMHATOPUKU U IPUMEHEHNE 1. Wureprperarmst
IIpY pelIeHUH KOMOMHATOPHBIX 3a]1a4. pe3yIpTaTOB
PelrreHnie KOMOHHATOPHBIX 33184 METOJOM Tepebopa i | Habmosenuit 3a
0 MIPABHITY YMHOKEHHUS. ACATCIBHOCTRIO
O3HakoMJIeHHE C IOHATUAMU KOMOMHATOPUKU: obyuatowerocs i
nporecce  OCBOCHUS
pa3MelIeHUsIMH, COUETaHUSIMU, IEPECTAHOBKaMH U N
00pazoBaTenLHOM
dbopmynaMu A UX BBIYHCICHHUS. IPOTPAMMEL
OObscHeHne U TpuMeHeHre GOopMyJI 1J1sl BEIYUCIICHUS
pa3MEIICHUH, 2. CraproBas
OcHOBHbIE TOHATHA MEPECTAHOBOK U COYETAHUH MPH PEILICHUH 3ajau. JMArHOCTHKA
Kom0nnaropuku O3nakomnenue ¢ OuHomoMm HeloToHa 1 HO/IrOTOBKU
TpeyroyibHUKOM [lackais. 00y4JaroIuXCs 1o
PelreHne mpakTHYeCKUX 3a/1a4 C UCIOJIb30BaHUEM IKOJIEHOMY Kypey
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MOHATUH U IPAaBUI KOMOMHATOPUKHU

JJIeMeHTbI TeOPUHU

N3yyenne ki1acCU4ecKoro OnpeaesieHns BEpPOITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEH.

MaTEeMaTHKH;
BBISIBJICHHE MOTHBAIUU
K H3YyYCHUIO HOBOTO
MaTtepHaa.

BeposiTHoCTEH PaccmoTrpenue npumepoB BBIYUCIICHUS BEPOSITHOCTEH. .
. 3. Texymmii KOHTPOIH
PemeHI/IUe 3a/71a4 Ha BBIYMCIIEHUE BEPOSATHOCTEU B dhopme:
COOBITHIA ) YCTHOTO "
TIMCBMEHHOTO OTIPOCa;
- TIPAKTHYECKUX PadoT;
- KOHTPOJBHBIX paboT
0 TeMaM pa3JelioB
JMCIUTUINHEI,
- JoMaIHei paboTsr;
- CaMOCTOSITENTBHON
paboTHL
4. PyGexHbIit
KOHTPOIb MO TeMaM
«KopHu, CTETICHH,
norapugmen,
«KomOuHaTOpuKa,
OJIEMEHTBI TEOpUU
BEPOATHOCTEM,
IIpencraBiienune Dy,
«IIpousBoaHeie u
JAAHHBIX O3HAaKOMIICHHE C MIPEACTABICHUEM YNCIOBBIX JIAHHBIX | . erpabi».
(Tadaunupl, U UX XapaKTepUCTUKAMHU.
AMarpamMMBel, Pemenue npakTuueckux 3agad Ha 00pabOTKyY 5. Utorosas
rpaguxu) YUCJIOBBIX TAHHBIX, BBIYUCICHUE UX XAPAKTEPUCTUK arTectanus B hopme
JK3aMeHa
T'EOMETPUA
Ipsimbie 1 mi1ockocT | opMyIMpoOBKa U IPUBEIECHUE TOKA3ATEIbCTB 1. Wurepniperarms
B IMPOCTPaHCTBE MPU3HAKOB B3aMMHOI'O PacIoJIOKESHUS MPSAMBIX U pe3yIbTaToB
IIJIOCKOCTEN. Pacnio3HaBaHue Ha yepTekax U MOAEIAX HaboienHit 3a
Pa3IMYHBIX CIIyYaeB B3aMMHOIO PACTIONIOKEHHS MpsAMbIx | ACATCIPHOCTRIO
U IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CYXKICHUMN. o0yuaiowerocs 5
. . nporiecce OCBOCHHS
@opMyIMpPOBAHKE OIIPEACICHUN, IPU3HAKOB U CBOMCTB .
N o0pa3oBaTeIbHON
NapalIeIbHBIX M NEPIEHANKYIAPHBIX IIOCKOCTEH, HpOTPAMMEL
JBYT'PAaHHBIX U JIMHEHHBIX YTJIOB.
2. CraproBas
Brinmonaenue IOCTPOCHUA YIJIOB MCKAY MNPsAMBIMHU, IHUarHOCTUKa
IpsAMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTAMH IO HOJITOTOBKU
ONMCAHUIO U PACIO3HABAHHUE UX HA MOJIEIAX. 00y4Jaromuxcs 1o
IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIOJIOKECHUS IKOJIEHOMY Kypcy
MaTeMaTHKH;

MPSIMBIX U MJIOCKOCTEN MPHU PEeLIeHUH 3a4a4.
N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBaHHE Ha
MOJIETISIX MEPIEHIUKYIISIPOB U HAKIOHHBIX K IJIOCKOCTH,
NPSIMBIX, MTapaJuIeIbHbBIX TUIOCKOCTEH, YIII0B MEXKIY
MPSIMON U TUIOCKOCTHIO 1 000CHOBAHHE IOCTPOCHHUS.

BBIABJICHUC MOTHBAIINHN
K H3Y4YCHHMIO HOBOIO
MaTtcepuaa.

3. Tekymmuii KOHTPOIb

PereHne 3a1a4d Ha BEIYMCIIEHUE TEOMETPUUECKUX B hopme:

BeM4YUH. ONMChIBaHNE PACCTOSHUS OT TOYKH J0 - YCTHOrO u
IIJIOCKOCTH, OT IIPSIMOM 10 TUIOCKOCTH, MEXKIY IICHEMEHHOTO OPOCa;
IJIOCKOCTSIMHU, MEXAY CKPEIIMBAOIIMMUCS IPSIMBIMH, - IPaKTHYECKUX paboT;
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MEXy TPOU3BOJILHBIMU (PUTypamMH B IPOCTPAHCTBE.
DopMyIUPOBaHUE U TOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOPEM CYILIECTBOBaHMS, CBOMCTBA).
N300pakeHne Ha yepTexax U MOJICINIAX PACCTOSIHUA U
000CHOBaHME CBOMX cykaeHui. Onpenencnue u
BBIYHCJICHUE PACCTOSHUM B IIPOCTPAHCTBE.
[Tpumenenue GopMys U TEOPEM TUIAHUMETPHH IS
peweHns 3a1a4. O3HAKOMIIEHHUE C TOHATHEM
MapaJUIEIbHOTO IPOCKTUPOBAHUS U €TI0 CBOMCTBAMU.
DopMyIMpOBaHUE TEOPEMBI O IUIOLIANN
OpPTOTOHAJILHOM MPOEKIIMA MHOTOYT'OJIbHUKA.
ITpumenenue Teopun A1 000CHOBAHUS OCTPOEHUH U
BBIUHCIICHUN. APryMEHTUPOBAaHUE CBOUX CYKJIEHUH O
B3aMMHOM PACIOJIO’KEHUH IPOCTPAHCTBEHHBIX (PUTYD

Onucanue U XxapaKTepUCTUKA Pa3IMYHbIX BUJIOB
MHOTI'OI'PaHHHUKOB, IIEPEUNCIIEHUE UX 3JIEMEHTOB U
cBolicTB. M300pakeHne MHOTOTPaHHUKOB U
BBINOJIHEHUE [TOCTPOEHUSI HAa N300PaXKEHUAX U MOJEIISAX
MHOT'OTPaHHHUKOB.

- KOHTPOJBHBIX PabOT
Mo TeMaM pa3JesioB
JUCITUTLTAHBL;

- JoMaIHei paboTsr;

- CaMOCTOSITESTBHOM
paboTHL

4. PyGexHbrit
KOHTPOJIb IO TeMaM
«KopHnn, CTETEHH,
Jorapu@men,
«KombunaTtopuka,
DIIEMEHTHI TEOPHH
BEPOATHOCTEM,
DyHKIUNY,
«ITpousBoiHbIE u
HUHTETPAJIBI».

5. UtoroBas
arTectanus B Gopme

IK3aMeHa
Brluucnenue JIMHEMHBIX 3JIEMEHTOB U YTJIOB B
MPOCTPAHCTBEHHBIX KOHOUTYPALIUSIX,
apryMEHTUPOBAHUE CBOUX CYKICHUII.
XapakTepucTuKa U N300pakeHNEe CEUEHUs, pa3eepmKu
MHO202PAHHUKOS, BBIYUCIIEHUE TUI0IAAEH
noeepxHocrei. [loctpoenne npocTenmmx ceueHnn
KyOa, npu3Msl, nupamusl. [Ipumenenne hakToB u
CBEJICHUI U3 INIAHUMETPUU.
MHOrorpaHHuKu O3HakoMIJIEHHE C BUAAMU CUMMETPHUI B TPOCTPAHCTBE,
(dhopmynupoBaHUE ONPECICHUN U CBOMCTB.
XapakTepucTuKa CHMMETPHUH TEJl BPAIICHUS U
MHOTOTPaHHHUKOB.
IIpumeHeHne CBOMCTB CHMMETPHH NIPU PELIEHUH 3a/1a4.
Hcnonb3oBanue npuoOpeTeHHBIX 3HAHUH 1S
HCCIEA0BaHUS U MOJIETMPOBAHUS HECIOKHBIX 3aau.
N300pakeHre OCHOBHBIX MHOTOTPaHHUKOB U
BBINIOJTHEHUE PUCYHKOB I10 YCJIOBHUSM 33]1a4
O3HakoMIJICHHE C BUJAMU TeJ BpallleHus, 1. Wurepnperarys
(bopMyIMpOBaHUE UX OINPEICIICHUI U CBONUCTB. pe3ynbTaToB
DOpPMyITHPOBAHHE TEOPEM O CEYEHNH IIapa IIOCKOCThEo | HAOoIeH i 3a
¥ TJIOCKOCTH, KacaTelbHOU K cepe. ACATCIEHOCTRIO
XapakTepucTuKa U N300pakeHre Tell BpallleHus, NX o0yuaiowerocs i
nporecce OCBOCHHS
pa3BEpPTKHU, CEUEHUSI. } oBpasoBaTeNbHOI
Pemenue 3a1a4 Ha MOCTPOCHHUE CEUEHUM, BEIUNCIICHHE IIOTPAMMBL
JUIMH, PACCTOSIHUM, YIi0B, ruiowmanen. [Iposenenue
JI0Ka3aTeNbHBIX PACCYXJACHUN IPH PEIICHUH 3a/1au. 2. Craprosas
IIpumeHeHne CBOMCTB CHMMETPHH NIPU PELIEHUH 33184 | quarHOCTHKA
Ha TeJla BpalleHusi, KOMOWHAIUIO Tel. IOJITOTOBKU
Tesa u moBepxHocTH | M300paxkeHne OCHOBHBIX KPYIJIBIX TEN U BHIIIOJHEHHE 00yYarOIUXCst 1o
BpalleHus PHUCYHKA 110 YCIOBHUIO 3aJ1a4H HIKOJIbBHOMY Kypcy
N3mepenns B O3HaKOMJIEHHE C ITOHATHSAMH IUIONIAIN 00bEMA, MaTEeMaThKy,
reoMeTpuu aKCHOMaMH M CBOICTBAMH. BERJICHHE MOTHRAIYMH

Pemenue 3a1a4 Ha BEIYMCIICHHUE TUIOMIANEH INIOCKUX

K H3Y4YCHHMIO HOBOIO
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¢buryp ¢ npuMeHeHHEeM COOTBETCTBYIOIIUX (HOPMYIT U
¢axToB U3 TaHUMeTpuH. M3ydenue Teopem o
BBIUUCIIEHUH 00BEMOB IPOCTPAHCTBEHHBIX TEl,
pelieHue 3aa4d Ha IpUMeHeHne (popMys1 BEIYUCICHUS
00bpeMoB. M3ydenue Gpopmyt 171t BBIYHUCICHHS
IUTOIIA I TOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ
BpAILCHHS.

O3HakOMJIEHHE C METOJOM BBIYHMCIICHUS IIJIOIIAN

noBepXHOCTHU cdepsrl. Pemenue 3a1a4 Ha BEIYMCIICHUE

IUTOIIA I TOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEI

Koopaunartsl u
BEKTOPbI

O3HakoMJIEHME C TIOHATHEM BekTopa. M3ydenue
JIEKApTOBOM CHCTEMBI KOOPJAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHHE IO 3aJaHHBIM KOOpPAMHATAM TOYEK H
IIJIOCKOCTEM, HAX0XKIEHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHeHUN OKpY>KHOCTH, chepbl,
IIJIOCKOCTH. Bprancienue paccTosHUM MEKly TOUKAMH.
N3y4yeHne cBONCTB BEKTOPHBIX BEIWYUH, IIPABUI
Pa3iIoKEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPaBWJI HAX0XICHNsI KOOPAMHAT BEKTOPA B
MPOCTPAHCTBE, MPABUJI ACUCTBUI C BEKTOPaMHU,
3aJJaHHBIMHA KOOPJUHATAMH.

[IpuMeHeHne Teopuu pyU PELICHUH 3a1a4 Ha JEHCTBUS
C BEKTOpaMH.

N3yueHne cKasIpHOTO IIPOU3BEEHUS BEKTOPOB,
BEKTOPHOI'O YPaBHEHHUS IIPSIMON U TUIOCKOCTH.
[IpuMeHeHne Teopuu NpU PELICHUH 3a-

Jla4 Ha JEHUCTBHS C BEKTOPAMH, KOOPAUHATHBIN METOL,
IIPUMEHEHHE BEKTOPOB ISl BBIYHUCICHUS BEJINYUH YTII0B
U PacCTOSHUM.

O3HaKOMJIEHHE C J0Ka3aTeIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aUMHOM PaCIIOJIOKEHUU IIPSIMBIX U
IJIOCKOCTEM C MCIOJIB30BAHNEM BEKTOPOB

Marepuaia.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOTO 17§
MIMCBEMEHHOTO OTPOCa;

- TIPAKTHYECKUX PadoT;

- KOHTPOJIBHBIX paboT
Mo TeMaM pa3JieiioB
JUCIUTUTAHE;

- JOMaIHei paboTsr;

- CaMOCTOSITEITHHOU
paboTHL

4. PyGexusrit
KOHTPOJIb IO TeMaM
«KopHu, CTETICHH,
norapuQmeI»,
«KombOuHaTopuKa,
OneMeHTHI TEOpUHU
BEPOATHOCTEM,
DOyHKIUNY,
«IIpousBoaHeie u
HUHTETPaJTBI».

5. UtoroBas
arTectanus B Gopme
JK3aMeHa

[imtanupyemMble TMYHOCTHBIE PE3YJIbTATHI B XOI€ PEAIM3ALUU ITPOIPAMMBI

nucturabel OY[.04  MaremaTuka
JUISL CTICIIMAIBHOCTH TYMaHHTAPHOTO TPOQHIIS

Kon
JIMYHOCTHBIE Pe3y/IbTAThI g':;}';‘i?;‘;‘:
peajiu3anum NPorpaMMbl BOCIIMTAHUS eI
(Oeckpunmopel) NPOrpaMmbI
BOCIIMTAHUSA
[IposiBasitominiA ¥ JAEMOHCTPUPYIOMIMM YBa)KEHHE K JIOASAM Tpyda, OCO3HAIOLIMN LIEHHOCTH
cobctBeHHoro Ttpyaa. Crpemsmmiics K (HOPMUPOBAHUIO B CETEBOM CpeAe JHUYHOCTHO H JIP 4
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «II(POBOTO CIEAA»

CrneuunansHoctu 54.02.01 /{u3zaiin (o otpacism)

JIMYHOCTHBIE pe3yJbTaThl

peanunsanvu nporpamMmbl BOCIUTAHHUSA, ONIPEICJICHHbIC OTPACIEBbIMHA TpQﬁOBaHI/IHMI/I

K J1€JJO0BBIM Ka4€CTBaM JIMYHOCTH
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Bribuparomuii onTuManbHble CIOCO0BI pelieHns TPopeCCHOHATBHBIX 331a4 HAa OCHOBE
YBaKCHHUS K 3aKa34MKY, TOHUMAHHS €r0 NOTPEOHOCTEH

JIP 13
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