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1. IMosgicHUTEIBLHASA 3ANIUCKA

1.1. O6s1acTs npuMeHeHus1 padoveil NPOrpaMmbl

Pabouass mporpamma o001eo0pa3oBaTenbHON Y4eOHON TUCIUIUIMHEI MaTeMaTHKa SBISETCS

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

C

DI'OC 1o coermmanbaOCcTIM CIIO TEXHOJIOTHYECKOTO M COLUATTEHO-IKOHOMUYECKOTO

npodunelt, peaiuzyeMbIX B aKaJeMHUU.

1.2. HopmaTuBHas 6a3a st pa3padoTku padodel NporpamMmabi:
PaGouyasi nporpamma pazpadoTraHa Ha OCHOBe

denepanbHOTO  TOCYAAPCTBEHHOTO 00pa30oBaTEIbHOIO CTaHAApTa CpeAHero oO0ImIero
o0Opa3oBaHMs, YTBEPKICHHOTO IpUKa3oM MuHHUCTEpCTBa 00pa3oBaHus U HAykKu Poccuiickoit
@®enepauuu ot 17 masg 2012 r. Ne 413;

denepanbHbIX roCcyJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHJapTOB CpEIHEro
npodeccnoHaTbHOTO 00Pa30BaHUS 10 CIIEHUATBHOCTSM:

v 21.02.05  «3eMenbHO-MMYIIECTBEHHBIE  OTHOUICHUSY, YTBEPKICHHOTO  MPUKA30M

MunuctepctBa 0o0pazoBanusa U Hayku Poccuiickoit @eneparuu Ne 486 ot 12.05. 2014 .,

3apeructp. MunuctepctBoM roctuimu (per. Ne 32885 0127.06.2014r.)

v’ 21.02.06 MudbopMallMOHHBIE CUCTEMbI 00ECIIEUeHUsl TIPaJOCTPOUTEIBHON JesITeIbHOCTH,

YTBEPKIEHHOIO Npuka3oM MunucrtepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepannu Ne
487 ot 12.05. 2014 r 3apeructp. MunucrepcrsoM roctuimu (per. Ne 33325 ot 29.07.2014r.)

v 43.02.10 «Typusmy»,yTBEpKIACHHOIO MPUKa30oM MHUHHCTEPCTBA 00pa3oBaHUs M HAYKU

Poccuiickoit @enepanun Ne 474 ot 07.05.2014 r., 3aperucTpupoBaHHOIO MUHHCTEPCTBOM
toctunuu (per. Ne 32806 ot 19.06.2014 )

v/ 29.02.06 «Ilomurpaduueckoe pPOH3BOLCTBOY YTBEPKICHHOIO0 NpHUKa3oM MHUHHCTEpCTBa

oOpazoBanust u Hayku Poccuiickoii @enepamuun Ne 536 ot 15.05 2014 1., 3apeructp.
MunucrepcrBoM rocturmu (per. Ne 32963 ot 03.07.2014r.)

PexomeHnnanmii mo opraHu3anM IOJy4YeHHs] cpegHero oOuiero oOpa3oBaHUS B Ipenenax
OCBOEHHs 00pa30oBaTeNbHBIX MPOrpaMM CpeAHEro MpoQecCHoHaIbHOro 0Opa3oBaHus Ha Oase
OCHOBHOTo o00mero oopasoBaHusi ¢ yudetoM TpeOoBaHuil denepabHBIX TrOCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB M MOJy4aeMOW MpOo(eccCud WM CHEeUUANbHOCTH CPEIHEro
npodeccuoHaibHOTO 00pa3oBaHusa (MmMcbMo JlemapramMeHTa TOCYAapCTBEHHOW TMOJUTHKUA B
chepe MOATOTOBKUA pabOuMX KaJApPOB U JIOMOJHUTEIHLHOTO MPOGECCHOHAIHHOTO 00pa30BaHU
ot 17.03.2015 Ne 06-259);

[IpumepHO#l mporpammsl Mo AucCUUILINHE, pekomeHnoBaHHOU DPI'AY OUPO B kauecTBe
MPUMEPHOH MPOrpaMMBbl ISl pealn3aliid OCHOBHOH NpodeccrHoHabHOM 00pa30BaTebHOM
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00111er0 00pa30BaHUs C IOJIYYSHHUEM CPETHETO OOIIEeTo
oOpaszoBanust npotokon Ne 3 ot 21 utons 2015 r., per Ne 377 peuensuu ot 23 utons 2015 r.
OI'AY «®UPOy,

e [Iporpamm noaroroBku crienuanuctoB cpeanero 3seHa CIIb I'BIIOY AVYI'CI'ull

1.3. Henau y4eOHOM TUCUUILINHBI:
Conepx(aHHe IMporpamMmaI «Maremartuka» HaIpaBJICHO Ha JOCTMXCHUC CIICAYIOIINX

neJei:

* obecrieueHne COOPMHUPOBAHHOCTH TMPEACTABICHUI O COLMAIbHBIX, KYJIbTYPHBIX |
UCTOPUYECKHX (PaKTOPaX CTAHOBJIECHMSI MAaTEMaTHKU;

* obecrnieueHre CPOPMHPOBAHHOCTU JIOTHUECKOTO, aJTOPUTMUYECKOTO U MAaTEMAaTUYECKOTO
MBIILICHUS;

* obecneueHne chopMUPOBAHHOCTH YMEHHUH MPUMEHATH MOJyYEHHbIC 3HAHUS NPU PELICHUU



pa3IM4YHBIX 33]a4;

* oOecrnieueHne C(HOPMUPOBAHHOCTH MPEACTABICHHA O MaTeMaThKe KaK 4acTu
0011eYeI0BEUECKON KyIbTYpPbl, YHUBEPCAIBHOM SI3bIKE HAYKH, [TO3BOJISIOIIEM OIMCHIBATH
Y U3Yy4aThb PEAIbHBIC IIPOLIECCHI U SIBJICHUS.

*  chOpMHPOBAHHOCTb NPEJICTABICHUI O MaTeMaTHKe KaK 4acTH MHPOBON KyJIbTYpbl U O
MeCTe MAaTeMAaTUKU B COBPEMEHHOM IMBWIM3aLMHM, O CIOCO0ax ONUCaHWs Ha
MaTEMaTHUYECKOM SI3bIKE SIBJICHUM PEaJIbHOTO MUDPA;

*  chOpPMHPOBAHHOCTb MPEJCTABICHUN O MaTEMAaTUYECKUX HMOHATUAX KaK O BaKHEHIIMX
MAaTeMaTHYECKUX MOJEINAX, MO3BOJIOIIMX ONUCBHIBATHL M M3y4aTh pa3HbIe NPOLECCHI U
SIBJICHUS; TIOHMMAHUE BO3MOKHOCTH AKCMOMATHYECKOTO IOCTPOCHMS MATEMAaTHYECKUX
TEOPH;

* BJAQJCHHE METOAAMH JI0KA3aTeIbCTB U AJITOPUTMOB PELICHMs; YMEHHE UX IPUMEHATS,
IIPOBOAMTH OKA3aTENIbHBIE PACCYKICHHS B XOJI€ PEILCHUS 3a1a4;

* BJAQJCHHME CTAHJAPTHBIMM IPUEMAaMH pPELICHHUS PAalUOHAIBHBIX W HMPPALHUOHAIBHBIX,
[IOKA3aTeIbHbIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HX
CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrPAMM, B TOM YHCIIE JUIsl TIOMCKA
IIyTH PELICHUs U WIUTFOCTPALMY PELICHUs] YPABHEHUN U HEPABEHCTB;

*  chOpPMHPOBAHHOCTh TMPEICTaBICHUNA 00 OCHOBHBIX TMOHATHAX, HICSIX M METOJaxX
MaTEMaTHYECKOT 0 aHAJIN3a;

* BJIQJCHUE OCHOBHBIMM IOHATHUSAMH O INIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOHCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS pAaclo3HaBaTh Ha
yepTekax, MOJAENIX U B pEabHOM MHUpE TIeoMeTpuyeckue (QUrypbl; NpUMEHEHHE
M3YYEHHBIX CBOMCTB reOMETpUYECKUX (GUTyp ¥ (GOpMYII Ui PEHICHUS T€OMETPHUECKUX
3a/1a4 ¥ 3a]a4 C IPAKTUYECKUM COJICpKAHUEM;

* chOpPMHPOBAHHOCTh  MPEICTABICHUA O TMpoLeccax W  SABICHHUSX, HMEIOIIUX
BEPOSTHOCTHBIN XapakTep, O CTATUCTMUYECKUX 3aKOHOMEPHOCTSX B pPeaIbHOM MHUpE, 00
OCHOBHBIX IIOHATUSAX OJIEMEHTAapHOM TEOPUM BEPOSATHOCTEW; YMEHHUH HAXOIUTh H
OLIEHUBATh BEPOSATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEMIIMX NPAKTHUYECKUX
CUTyalUsIX U OCHOBHBIE XapAKTEPUCTUKHU CIIy4alHbIX BEJIUYHH;

*  BJIQJICHHE HAaBBIKAMM HCIIOJIb30BAHMS FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM IIPH PELICHUU
3a1a4.

2. O01mas xapaKkTepucTUKA y4e0HOi N CHUTTHHBI

Jucrumiraa MaremaTtuka OTHOCHTCS K TTPEAMETHOM 001acTi MaTeMaTuka 1 nHpopmarnka

Ja  THICC3 TeXHONOrMYecKOro M COLMaTbHO-3KOHOMHYECKOIO Mpoduis JUCHUIUIMHA
SIBISIETCS TPOPHITBHOIA.

Matematuka sBiseTcss (QyHIaMEHTaIbHOM  00IIe00pa3oBaTeNbHOM  TUCHUIUIMHON €O
CIIO)KUBUIMMCS  YCTOWYMBBIM ~ COAEp)KaHHEM M OOLIMMH TpeOOBaHUSIMM K IOJATOTOBKE
oOydJaronuxcs.

OTO BBIpa)KaeTcs B COAEP)KaHUU OOyUEHUs, KOJIMYECTBE YacOB, BBIIEISEMbIX HAa H3yueHHE
OTHCNBHBIX TEM TIPOTPAMMBI, TIYOMHE WX OCBOCHHUS CTyJCHTaMH, OObEME U XapakTepe
MPAKTUYECKHUX 3aHATUH, BUJIaX BHEAYAUTOPHOM CaMOCTOSTEIbHOM pabOThl CTYICHTOB.

OOmrre neny n3ydeHnst MaTeMaTHKU TPAJAUIIMOHHO PEATTM3YIOTCS B YETHIPEX HAIIPABICHHSIX:

1)obuiee nmpencraBiaeHue 00 UaESX U METO/IaX MaTeMaTHKY;

2)MHTEIUICKTYaJbHOE Pa3BUTHE;

3)oBiajeHne HEOOXOJMMBIMUA KOHKPETHBIMH 3HAHUSMHU U YMEHHSIMU;

4)BoCTIMTATEIILHOE BO3/ICHCTBHE.

[Tpodunuzanus neneid MaTeMaTu4eckoro oOpa3oBaHusl OTPakKaeTcsl Ha BEIOOPE MPHOPUTETOB B
OpraHu3ani y4eOHOW JAeATeNbHOCTH oOydJaromuxcs. [ TeXHOJOTHYECKOTo, COIHaIbHO-
HKOHOMHYECKOro mpoduieil mnpopeccuoHaTIbHOIO 00pa3oBaHMs BBIOOp Lieleld CMelaercs B
MparMaTH4eckoM HaINpaBJICHHUH, MPEIyCMaTPUBAIONIEM YCHJICHHE W PaACIIMPEHUE MPHKIAIHOTO
XapakTepa M3y4YeHHs] MaTeMaTHKH, TPEUMYIIECTBEHHONH OPHEHTAIIMN Ha aITOPUTMUYECKHNA CTHIIb
M03HABATEIbHOM JeSITeTbHOCTH.



N3yuenne marematuku Kak TpodUIbHON 0011e00pa3oBaTeIbHOW YUYEOHOW MUCIUTUIMHBI,
YUUTHIBAIONICH  crnenuduKy  ocBaWBaeMbIX  CTyldeHTamu wind  crneuuainbHoctu  CIIO,
o0ecrnieunBaeTcs:

* BBIOOPOM Pa3IMYHBIX IMOAXOI0B K BBEICHUIO OCHOBHBIX TTOHSITHIA,

* (hopMuUpOBaHMEM CHUCTEMbl Y4eOHBIX 3aJaHuii, oOecreunBaOKUX AHPEeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

* o0oraimieHreM CIeKTpa CTUIeH y4eOHOW JESTEIbHOCTH 3a CUET COTJIACOBAHMS C BEIYIIUMH
JeSTeIbHOCTHRIMU XapaKTEPUCTUKAMU BEIOPAHHOW CIICITUAIEHOCTH.

[IpodubHas coCTaBIAIONIAs OTPAKACTCA B TPEOOBAHUSAX K MOJTOTOBKE 00yYarOIIUXCS

B YacTH:
. oOmieil cucreMbl 3HAHHWM: coepxaTellbHble TMPUMEPHl  HCIOJIb30BaHUS
MaTeMaTHYECKUX UJeH U METOJIOB B MPO(ECCHOHAILHON AEATEIbHOCTH;
. YMEHHI: paznuuue B YpOBHE TpPeOOBaHUN K CIIOXHOCTH MPUMEHSEMBIX
aJITOPUTMOB;
. MPAKTUYECKOTO  HCIIOJNIb30BaHMUSI MPUOOPETEHHBIX 3HAHUH W YMEHHIl:

UHAWBUAYAJIbHOT'O y‘-IC6HOI“O OIlbITa B IMOCTPOCHUHU MATCMATHYCCKUX MOIICJIGIZ,
BLIIIOJIHCHUH UCCIICA0BATCIbCKHUX ITPOCKTOB.

Takum oOpa3omM, peanuzanMs cojaep)kKaHUs Yy4eOHOW JUCLMIUIMHBI OpPUEHTHPYET Ha
IIPUOPUTETHYIO POJIb MPOLIECCYANIbHBIX XapaKTEPUCTUK YUEOHOH paboThl, 3aBUCSILUX OT IPOpUiIsL
npoeCCUOHAILHOIO  00pa3oBaHMsl, IOIYYEHHUS OIbITa HUCIOJb30BAaHUS MaTEeMAaTUKU B
COJIEpKaTENIbHBIX U HPO(ECCHOHATBLHO 3HAYMMBIX CHUTyalUsX [0 CPaBHEHHUIO C (OpMaJIbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU 00y4EHUSI.

Conepxxanue y4eOHOM JUCUMIUIMHBI pa3palOTaHO B  COOTBETCTBUM C  OCHOBHBIMU
COJIEpKaTEIbHBIMU JINHUSAMU 00y4€HUsI MaTEMATHKE:

* anreOpanyeckas JIMHUS, BKIJIIOYAIOINAs CHCTEMATHU3ALMIO CBEJIEHUH O 4Mciax; M3-ydeHHe
HOBBIX M 0000II€HHE paHee M3Y4YEHHBIX orepanuil (BO3BelE€HUE B CTENEHb, U3BJICUECHUE
KOpH$, JIorapu(MHUpOBaHUE, CUHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC M OOpaTHBIE K HUM);
M3Y4eHHE HOBBIX BHJOB UHCIIOBBIX BBIPAKEHUH U (OPMYJ; COBEPIIEHCTBOBAHME
NPAKTUYECKMX  HABBIKOB W BBIYMCIUTEIBHOW  KyJIbTYpBI,  paclIMpeHHe U
COBEpPILICHCTBOBAHME alNreOpanyeckoro amnmnapara, ¢(OpMHUPOBAHHOTO B OCHOBHOM IIKOJIE,
U ero NpUMEHEHHE K PELICHNI0 MaTeMaTHYeCKUX U TPUKJIAIHBIX 3a/1a4;

* TEOpPETHKO-(DyHKIMOHA/IbHAS JIMHUS, BKJIOYAIOUIas CHUCTEMATHU3allMI0 W  paclIupeHHe
CBEIEHUII O (YHKLUAX, COBEPIICHCTBOBAHUWE TIpadUUYeCKUX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMHM M METOJaMH MaTeMaTHYeCKOro aHaju3a B 00beMe, MO3BOJIAIOIIEM
UCClIeIoBaTh 3JeMEHTapHble (YHKIMM M pemarb M[pOCTeHIIne TIeoMeTpUYecKue,
(u3nueckre u Ipyrue NpuKiIagHble 3aaun;

* JIMHUS ypaBHEHMH M HEPABEHCTB, OCHOBaHHAasg Ha TIIOCTPOCHUU U HCCIICIOBAHUU
MaTeMaTHYeCKUX MOJENEH, Iepecekaromascsa ¢ anreOpandeckol M TEOpeTHKO-
(YHKIMOHATBHON JTUHUAMU M BKIIIOYAIOLIAsl pa3BUTHE M COBEPILIEHCTBOBAHHE TEXHUKHU
anredpanveckux mNpeoOpa3oBaHUN /Jisi pPELIeHHs YypaBHEHHMM, HEPaBEHCTB U CHCTEM;
(dopMHpOBaHHE CIIOCOOHOCTH CTPOUTH W MCCIENOBaTh IMPOCTEHIINE MaTeMaTHYeCKue
MOJENN TpU PEIIeHWH NPUKIATHBIX 3a]ad, 3aJad M3 CMEXKHBIX M CIEHUaTbHBIX
JTMCLUIUINH;

* TeoMeTpuYecKas JIMHUS, BKIIIOYAIOLIasl HarjsAHbIE MPEACTABIEHUS O IMPOCTPAHCTBEHHBIX
¢urypax M H3y4eHHE HUX CBOWCTB, ()OPMUPOBAHME M pPAa3BUTHE INPOCTPAHCTBEHHOTO
BOOOpa)KE€HHUS, Ppa3BUTHE CIOCOOOB T'€OMETPUUECKUX H3MEPEHUH, KOOPAMHATHOTO H
BEKTOPHOT'O METOOB JJISl pEIIeHUs] MaTeMaTUYeCKUX U MPUKJIAAHBIX 3371ay;

* CTOXacTUYecKas JHHHs, OCHOBAHHAs Ha Pa3BUTUU KOMOMHATOPHBIX YMEHHMH, TPeICTaBICHUH
0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOILIETO MUPA.



3. MecTo y4eOHOi TMCUMILUIMHBI B Y4eOHOM IJIaHe

B yueOnbix turanax [MTICC3 pucuuruimHa BXOIUT B COCTaB 00IMIE00pa30BaTEILHOTO YI€OHOTO
uKia. @opMUpyeTCcss B COCTaBe OOIIMX TUCIIUATUINH.

O0bem yueOHOV TUCUUIIMHBI B y4eOHOM IJIaHe M BUAbI Y4eOHOH padoThl

. O0bem yacos/
Buna yueOHoii padoThI
3a4YeTHBIX €]
MakcumajibHas yyeOHasi HArpy3ka (Bcero) 351/9,75
O0s3aTesqibHAsi Ay IMTOPHAsA yueOHas Harpy3Ka (Bcero) 234/6,5
TOM YHCJIE:
MPAKTUYECKHE 3aHITHS 80
CamocrosiTesibHast padoTa o0yualouierocs (Bcero) 117

IIpome:xxyTounasi arrectanusi B popMe 3K3aMeHa BO 2 ceMecTpe




4. Pe3ybTaThl OCBOCHUS Y4€OHOW AMCIUTIIUHBI
OcBoeHue conep:kanus yaeOHOM TUCIUIUIMHBI 00€CIIEYNBACT JOCTHIKEHUE CTYACHTaMU
CIICAYIOLINX Pe3yAbmamos:.

JUYHOCHHBIX'
1.  chopmupoBaHHOCTH TPEACTABICHUNM O MATEMAaTHKE KaK YHHUBEPCAIBLHOM SI3BIKE HAYKH,
CpEelICTBE MOJICIMPOBAHMUS SIBJICHUN U TIPOLIECCOB, UACSIX U METOJaX MaTeMaTHKU;
2. TOHMMaHue 3HAYUMOCTM  MaTeMaTHKU Ui  Hay4YHO-TEXHHYECKOro  Iporpecca,

c(hOPMHUPOBAHHOCTh OTHOIIECHHUS K MaTeMaTHKe KaK K YacTH OOIIeYeTOBEYCCKOM
KYyJIbTYpbl 4€pe3 3HAKOMCTBO C MCTOPHEN pPa3BUTUA MAaTEMATHUKH, HBOJIOLUEH
MaTeMaTHUYEeCKUX UJCH;

3. pa3BUTHE JOTHYECKOT'O MBIIUICHHSI, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, aJITOPUTMHUECKON
KYJBTYypbl, KPUTHUYHOCTH MBIIUICHUS HAa YpPOBHE, HEOOXOAMMOM JUIsi OyIymiei
npoeCCHOHABHON ~ JESTeIBHOCTH,  JUISI  TPOJOJDKCHHS  OOpa3oBaHHS |
caMmo0o0pa3oBaHus;

4.  OBIaJcHHE MAaTEMAaTHYCCKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B TIOBCEIHEBHOM

KU3HH, JUIsI OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCHUIUIMH W JAUCLUILUIMH
npodeccnoHaNbHOTO IUKIIA, AJS MOJy4eHUs 00pa3oBaHUs B 00JacTsX, HE TPEOYIOMIMX
yIayOJIeHHON MaTeMaTHuYeCcKOU MOATOTOBKH;

5. TOTOBHOCTh W CIIOCOOHOCTH K OOpa30OBaHWIO, B TOM YHCIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUHM BCEH JKM3HHU; CO3HATEIHbHOE OTHOIIEHHE K HEMPEephIBHOMY OOPa30BaHHIO
KaK YCJIOBHIO YCIEITHON MPOdEeCCHOHATBHON U OOIIECTBEHHOM IeATEIIBHOCTH;

6. TOTOBHOCT M CHOCOOHOCTH K CAaMOCTOSITEIbHOW TBOPYECKOW M  OTBETCTBEHHOU
JEeATEIbHOCTH;
7. TOTOBHOCTb K KOJUIEKTMBHOW pa0oTe, COTpPYAHMYECTBY CO CBEPCTHUKaMH B

00pa30BaTenbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIeA0BaTENbCKOM, MPOSKTHOW U
JOPYTUX BUAAX JAESITEIbHOCTH;

8. OTHONICHHE K TPOPECCHOHATHHON JEATSIBHOCTH KAaK BO3MOXKHOCTH yYYacTHUSl B PEIICHUH
JUYHBIX, OOIIECTBCHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;

MemanpeomemHpix:

1. ymeHHe CaMOCTOSITENIBHO OMNPEACNSITh 1ETH JCATEIPHOCTH UM COCTAaBJIATh IUIAHBI
NESATETBHOCTH; CaMOCTOATENBHO OCYIIECTBISATh, KOHTPOJUPOBATh M KOPPEKTHPOBATH
NeSTeTbHOCTh; UCIIOIh30BAaTh BCE BO3MOXKHBIE PECYPCHI JIJISl TOCTHKEHUS MTOCTABIEHHBIX
ene W peanu3aldyd ITUTAHOB JEATEIbHOCTH; BBIOMpaTh YCIICIIHBIE CTpPaTeTHMH B
Pa3IUYHBIX CUTYyaIUsX;

2. yMEHHE TMPOJYKTUBHO OOMAThCSI W B3aUMOJICHCTBOBaTH B TIPOIIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBATH MO3UIMH IPYTHX YYACTHHKOB NEATENbHOCTH, 3((HEKTHUBHO
pazpemiats KOHQIHUKTHL;

3.  BIaJeHUE HaBbIKAaMH TI03HABATENbHOM, Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
NEesTeIbHOCTH, HaBBIKAMU pa3pelleHus MnpolsieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATENIbHOMY TOHUCKY METOJOB PEIICHUS MNPAKTUYECKUX 3a7ad, MPUMEHEHUIO
pa3IMYHBIX METOAOB IMO3HAHUS;

4.  TOTOBHOCTP W CIOCOOHOCTh K CaMOCTOSITENIBHOW WH(OPMAIMOHHO-TIO3HABATEIHFHOM
NEeSATEIbHOCTH, BKJIIOYash YMEHUE OPUEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX
nH(pOpMaLIUY, KPUTHUECKH OIICHUBATh M MHTEPIPETUPOBATH HH(HOPMAIIUIO, TTOTyYaeMYIO
13 pa3JInYHbIX UCTOYHUKOB;

5. BJIAICHUEC A3BIKOBBIMU CPEACTBAMU: YMCHHUE SICHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY
3pCHUA, UCTIO0JIB30BATh aJICKBATHLIC A3BIKOBLIC CPCACTBA,
6. BI1aACHHUC HaBbIKaMH IMO3HaBaTEIbLHOM pC(I)JICKCI/II/I KaKk OCO3HaHHusA COBEpIIACMBIX

JNEUCTBUNM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHWMW, TPAHUI] CBOETO
3HaHUA U HE3HAHMUsI, HOBBIX II03HABATENbHBIX 3a/1a4 U CPEACTB Il UX JOCTUKECHUS;

7.  UeNneycTpeMJICHHOCTb B TIOMCKAX M MPUHATUU PELIeHUH, COOOpa3UTENbHOCTh M MHTYHILINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIIOCOOHOCTh BOCHIPUHUMATH KPacoTy U
TapMOHHUIO MUDA;



1.

npeomMemHmbix:

c(OpPMUPOBAHHOCTH MPEJICTABICHHA O MaTeMaTHKE KaK YacTH MHUPOBOU KyJIbTYphl U
MecTe MaTeMaTUKU B COBPEMEHHOW LMBWIM3ALMHU, CIIOCO0aX OMMCAHUS SBICHUH
pEeaIbHOTO MHpa HAa MATEMaTUYECKOM SI3bIKE;

. ¢hOPMHUPOBAHHOCTh TPEJCTABICHUNH O MATEeMAaTUYECKUX TOHATUAX Kak Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX ONMCHIBaTh M U3Yy4aTb pPa3HbIE IMPOLECCHI U
SBJICHUS; TIOHUMAHUE BO3MOXHOCTM AKCHOMAaTHYECKOI'O IOCTPOEHUS MaTeMaTUYeCKUX
TEOPUL;

BJIQJICHUE METOJaMM JI0KA3aTEIbCTB M AJITOPUTMOB PELICHUS, YMEHHUE HUX IPUMEHSATb,
IIPOBOAMTD JJOKA3aTEJIbHBIE PACCYKACHUS B X0J1€ PEILIECHUS 3a1a4;

. BJAJICHUE CTaHAAPTHBIMU IpUEMAaMM PEUIEHHS] PalUOHAIBHBIX W HPPALUOHAIBHBIX,
IIOKAa3aTeNbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHUCIE IS NOMCKA IyTU
pelIeHNs ¥ WIIIOCTPALUU PELIECHUS] YPaBHEHUM U HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMAaTUYECKOTO aHAlu3a U
UX CBOMCTBaX, BJaJ€HHE YMEHHEM XapaKTepus3oBaTh TMoBeneHUE  (QYHKIUH,
MCII0JIb30BaHUE MOIYUYEHHBIX 3HAHUM JUIsl ONUCAHMSI U aHAJIM3a pPealbHbIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMHM MOHSTUSMU O IUIOCKMX U MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
durypax, HX OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTb YMEHHS PAaClO3HABATh
reoMeTpuueckue QGUrypbl Ha 4YepTekax, MOJEISIX U B PEaJbHOM MHpE; MpPUMEHEHHUE
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, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEATIbHOM MHUPE, OCHOBHBIX IOHATHSIX
3JIEMEHTAapHOW TEOPUU BEPOSITHOCTEW; YMEHHMI HaXOAUTh W OLEHUBATH BEPOSTHOCTH
HACTYIUIEHUS] COOBITUH B MPOCTEHIIMX NPAKTHUYECKUX CHUTyalUsX M OCHOBHbBIE
XapaKTEPUCTUKHU CIIy4alHbIX BEJIUYUH;

BJIaJICHUE HABBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpU pELICHUU
3azay.

"MaremaTuka" (BKiIO4Yas ajredpy M Hadaja MaTeMaTH4ecKOro AaHaJu3a,
reoMeTrpuio) (yriyOJeHHbI YpPOBeHb) - TPeOOBaHHSI K NPEIMETHBIM pe3yJbTaTaMm
OCBOCHHSl YIUIyOJIEHHOT0 Kypca MAaTeMaTHKH [10/UKHBI BKJIYATH Tpe0OBaHHSA K
pe3yJibTaTaM 0CBOCHHUsI 0230BOr0 Kypca U IONOJHUTEJIbHO OTPaKATh:

(B pea. Ilpukaza Munoopuayku Poccun ot 29.06.2017 N 613)

1) cdhopMHpPOBAaHHOCTh MPEACTABIECHUNA O HEOOXOIUMOCTH JIOKA3aTENbCTB IPHU
00OCHOBaHMM MAaTEeMAaTUYECKUX YTBEPKICHUH M pPOJIM AaKCMOMAaTUKH B MPOBEICHUU
JEAYKTUBHBIX PACCy>KJICHUI;

2) chopMHpOBaHHOCTh MOHATHMHOIO ammapara IO OCHOBHBIM pa3lienaM Kypca
MaTeMaTUKU; 3HAHUH OCHOBHBIX TeopeM, (opMyd M yMEHUS HMX HPUMEHATH, YMEHHS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELIeHUS 3a/1ay;

3) chopMHpPOBAaHHOCTb YMEHHMH MOJEIMPOBATH peaJbHBIE CHUTYallMM, HCCIIEAO0BAThH
ITIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJYYEHHBIA PE3YIIbTAT;

4) chopMHPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHAX MaTEMaTHYECKOTO
aHallM3a ¥ HMX CBOWCTBAaxX, BJAJICHUE YMEHUEM XapaKTepU30BaTh IMOBEICHUE (YHKIIHIA,
HCTIOIH30BaHUE TTOTYUEHHBIX 3HAHUH JJI ONTMCAHUS U aHAJN3a PEATbHBIX 3aBUCUMOCTEH;

5) BJIAICHUC YMCHUSAMU COCTABJICHUSA BEPOATHOCTHBIX Moneneﬁ 110 YCJIOBHIO 3aJa4u U
BBIUUCIICHUS BCPOATHOCTHU HACTYIIJICHUS CO6BITI/II>'I, B TOM YHUCJIC C MIPUMCHCHUCM (I)OpMy.H
KOM6I/IHaTOpI/IKI/I N OCHOBHEBEIX TCOPEM TCOPUU B@pOSITHOCTefI; HncciacaJ0oBaHus CJ'Iy‘I&fIHBIX
BCJIMYHH 10 UX PACHPCACICHULO.



5. Conep:xkaHue y4eOHOH TMCUUITIHHBI

Bsenenue

Matematuka B HayKe, TEXHUKE, HDKOHOMHUKE, WH(DOPMAIMOHHBIX TEXHOJOTUAX U
MPaKTUYECKOW JaesTeNbHOCTU. llenmn w 3amaunm u3ydyeHWs MaTeMaTUKU TPH OCBOCHHUH
cueranbHaoctenr CIIO.

AJI'EBPA

Pazseumue nonsamus o uucne

Llenwie 1 parmoHanbHbIC YKCHa. [leficTBUTENbHBIE Yncia. [IpubausicerHvle 8b14UCIEHUS.
Komnnexcuvie yucna.

Kopnu, cmenenu u nocapugmoi

Kopuu n crenenn. KopHu HaTypanbHOHN CTENEHU U3 4HCla U UX cBoiicTBa. CTeneHu ¢
palMOHAJIBHBIMU  IIOKa3aTelsiMM, HMX cBoMctBa. CrTenmeHM ¢ JAEUCTBUTEIbHBIMU
nokaszarensiMu. Ceoticmea cmenenu ¢ 0elcCmeumenbHblM NOKA3amenem.

Jlorapudgm. Jlorapupm uunciaa. OcHoBHOE JIorapupMUIecKoe TOxAECTBO. JlecsTuuHbIe
u HarypanbHbie jorapudmel. [IpaBuna neiictBuii ¢ nmorapupmamu. Ilepexom k HOBOMY
OCHOBAHMIO.

IIpeoGpa3oBanue anredpanvyeckux BbipaxkeHuii. [I[peoOpazoBaHue palMoOHaNbHBIX,

UPpaLMOHATIbHBIX CTETIEHHBIX, TOKAa3aTeIbHbIX U JJOrapu(MUUECKUX BbIPAKEHUH.

Ilpakmuueckue 3anamus

Apudmernueckue AEHCTBUS HaJX 4YMCIAMU, HAXOXKJICHHME MNPUOIMKEHHBIX 3HAYEHUH
BEIMYMH M TOTPELIHOCTeH BBIYMCIECHUN (a0COMIOTHOM M OTHOCHTEIbHOH), CpaBHEHHE
YHUCJIOBBIX BBIPAKEHUM.

Beluncnenue u cpaBHEHUE KOpPHEW. BbINOIHEHNE pacyeToB ¢ paJuKalaMH.

Pemenne wppanvoHanpHbIX ypaBHeHMM. HaxoxzaeHue 3Ha4eHUM CTENEHEd ¢
painoHaabHbIMU ToKa3aTensMu. CpaBHeHue creneHed. [IpeoOpa3zoBaHusi BBIpaKEHUH,
COJIepKaIlMX CTEIEeHU. Pelenne mokas3aTenbHbIX YPaBHEHU.

Pemenue nmpukiagHelX 3a1ay.

Haxoxnenue 3HaueHWil jorapudma o NpPOM3BOIBHOMY oOcHoBaHMio. [lepexom ot
OJIHOTO  OCHOBaHMSI K  JpyroMy. Bbluncienne u  cpaBHeHHE  Jorapudmos.
JlorapudmMupoBaHue ¥ MOTCHIIUPOBAHKUE BBIPAKEHUH.

[TpubnnKeHHbIe BEIYUCIEHHS U PELICHUs IPUKIIaIHBIX 3a/1a4.

Pemenue norapupmMuueckux ypaBHEHUH.

OCHOBbI TPUTOHOMETPUH

OCHOBHBIE MTOHATUSA

Panguannas MCpa yrTiia. BpamaTeanoe JABHIKCHUC. CI/IHyc, KOCHMHYC, TaQHICHC H
KOTAaHI'CHC 4HcCJia.

OcHOBHBIE TPUTOHOMETPHYCCKUEC TOXKIACCTBA

®opmyisl npuseneHns. Popmyisl cinoxenus. Popmyiiel yaBoeHus Qopmyisi
NON0BUHHO20 Y2Ia.

[IpeoOpa3zoBanms MPOCTEHIITNX TPUTOHOMETPHUIECKUX BBIPAKEHUN



[IpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKIIMI B TPOU3BEIEHUE U
NPOM3BEACHUS B CYMMY. Buipasicenue mpuzonomempuieckux QyHKyull yepe3 maHeenc
NONOBUHHO20 AP2YMEeHMA.

TpuronomeTpuueckue ypaBHEHHsI 1 HEPABEHCTBA

[Ipocreiiimye TpUTrOHOMETPUYECKUE YpaBHEHUS. [lpocmeuwiue mpucoHomempuieckue
HepaseHcmada.

OOpaTHble TPUTOHOMeETpHYecKHe PYHKIHMH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

Panranubiii MeTOT U3MEPEHHS YTJIOB BpalIEHUs M CBSI3b C rpagyCcHOil Mepoil. OCHOBHbIE

TPUTOHOMETPHUECKHE TOXKIECTBA, (DOPMYIIbI CIOKEHHUSI, YABOCHUS, IpeodpazoBaHUE

CYMMBI TPUTOHOMETPUYECKIX (PYHKIUH B POU3BENICHHE, IPe0oOpa3oBaHe

NPOM3BEACHUS TPUTOHOMETpUUECKUX (yHKIMIA B cymmy. [Ipocreiimme

TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA.

OO0patHble TPUTOHOMETpHUYECKHE (DYHKIMH: apKCHHYC, apPKKOCHHYC, apKTAaHTEHC.

@OyHKIMY, X CBOWCTBA U rpaduKu

®yukuun. OOnacth ompeneneHUss M MHOXKECTBO 3HaueHui; rpaduk (GyHKUIUH,
nocrpoenue rpadukoB GPyHKINN, 3aJaHHBIX PA3TMYHBIMHU CIIOCOOAMHU.

CaoiictBa ¢QyHKOMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTb, OTPAHUYCHHOCTD,
MEPUOJUIHOCTh. [IpOMEXKyTKH BO3pacTaHUs W YOBIBaHWs, HaWOOJbIIEe M HaWMEHBIICE
3HauYeHUs, TOUKH IKcTpemyMa. ['padudeckas unrepnperanus. [Ipumeps! GyHKIIMOHATBHBIX
3aBUCHMOCTEl B pealbHbIX IpolieccaX W SBICHUSAX. Apu(MeTHYecKue Olepanuu HaJ
GyHKIUSAMU.

Cnoxnas ¢pyHkuus (komrnosunus). [lonamue o nenpepvleHOCmuU QYHKYUU.
Oo6patnbie pynkumnu. Obracms onpedeneHus U 001ACmMb 3HAYEHUL
oopamnou ¢pyuxyuu. I pagpux oopamnoti pynxkyuu.

CreneHHble, IOKa3aTeNbHbIE, IorapuMuiyeckue u
TPUTOHOMETPUYECKHE (DYHKIIHH.
OOpaTHble TPUTOHOMETpUYECKUE PYHKIIUU

Onpenenennst GyHKIUN, UX CBOMCTBA U rpadUKH.

IIpeoOpaszoBanus rpadukoB. [lapannenbHblii TepeHOC, CUMMETPUS OTHOCUTENIBHO Oceil
KOOpPAMHAT U CHUMMETPHUsS OTHOCUTEIBHO Hayajaa KOOPAWHAT, CUMMETPHUS OTHOCHUTEIIBHO
IPSIMON Y = X, paCTsHKEHUE U CKATUE BIOJIb OCEN KOOPIUHAT.

IlIpakmuueckue 3anamus

[IpuMepsl 3aBHCHMMOCTEN MEXAY NEPEMEHHBIMU B PEAIBHBIX IMPOLECCAX M3 CMEKHBIX
mucuutuinH.  Onpenenenve Qynkuuil. IloctpoeHne wu uteHue rpadukoB (QyHKIUIL.
UccnenoBanne ¢yHkuuu. CBOWCTBA JIMHEHHOM, KBaJIpaTUYHOM, KyCOUHO-TMHEWHOW WU
npoOHo-muHeHON (yHKiuil. HenpepriBHble U mnepuoandeckue QyHkuuu. CBoiicTBa M
rpaduKu CHHYycCa, KOCHHYCa, TaHTeHca U KoTaHreHca. OOpaTHble PyHKUUH M UX TpauKH.
OOpatHble  TpuroHomerpuueckue ¢yHkiuu. IlpeoOpazoBanus rpaduka GyHKIUU.
IMapmonnueckue xonebanus. [Ipuknaaaeie 3aqaun.

[Toka3zarenbHble, JOrapuPpMHUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCHEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

MocaenoBareabHocTH. CIocOOBI 3aMaHMS M CBOMCTBA YHCIIOBBIX
IIOCJIEAOBATEIHHOCTEM.
Ilonamue o npedene nocnedogamenvrHocmu. Cywecmeosanue npedeia MOHOMOHHOLU
oepanuyerHol nociedosamenbhocmu. CyMMHUpPOBaHUE TOCIIENOBAaTEILHOCTEH. beckoHeuHo
yOBIBaroIasi TEOMETPUUECKAst MPOTPECCHUS U €€ CyMMa.



IIpousBoanas. IlonsTre 0 NpoU3BOIHON (YHKINHU, €€ TEOMETPUUYECKHH U (PU3MUECKUI
CMBICII. YpaBHEHHUE KacaTelbHOW K rpaduky ¢ynkuuu. IIpousBogHble CyMMBI, pa3HOCTH,
npou3BeeHus, YacTHbIE. [IpON3BOIHBIE OCHOBHBIX 3JeMEHTapHBIX (GyHKIMA. [Ipumenenue
MPOU3BOJHOW K HCCIENOBaHUIO (YHKIMA W TMOCTpOeHUI0 rpadukoB. [IpouszsooHvie
00pammoll pyHKYUY U KOMROZUYUU PYHKYUL.

IIpumepsl MCHONB30BaHUS NIPOU3BOAHON ISl HAXOXKICHMS HAWIYyYIIEero pPEIICHUS B
NPUKIAAHBIX 337a4ax. Bropas npousBojHas, €€ reoMeTpU4ecKUid U (U3MUECKUl CMBICI.
Haxoxnenue ckopocTy Juis Ipolecca, 3alaHHoro (opMyJsioi U rpaukoMm.

IlepBooOpa3nass wu wuHTerpaja. IIpuMeHeHne OnpeneNeHHOr0 HWHTErpana Uit
HaXOXJCHHUSA IUIOUIaad KpuBOJMHEHHON Tpaneuun. @®opmyna Heiotona—Ileiibauna.
[Tpumepbl IpUMEHEHUs MHTETpalia B (PU3HKE U TEOMETPHH.

Ilpakmuueckue 3anamus

YucnoBas MOCIEAOBAaTEIbHOCTh, CIOCOOBI €€  3a/JaHus, BbIUUCIEHUS UJIECHOB
nocienoarenbHocTd.  Ilpepen  mocnenoBarenbHOCTH.  beckoHeyHOo — yObIBaromias
Tr€OMETPUYECKAs] IIPOTPECCHUS.

IIpon3BogHas: MEXaHUYECKUA U TE€OMETPUYECKHUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacaTtenbHOU B obOmem Buje. IlpaBuna u gopmynsl quddepeHumrponanus,
TabauIa TPOU3BOJHBIX JIEMEHTapHbIX (YyHKUMH. MccinenoBanue (yHKIMHM C ITOMOIIBIO
npousBogHOM. HaxoxkneHue HanOOJbLIEr0, HAUMEHBIIETO 3HAYEHUS U HKCTPEMAJIbHBIX
3Ha4YeHUH PYHKINH.

HHuterpan u neppoobpaszHas. Teopema Hetorona—JleiiOnuma. [IpumMenenrne naTErpaia K
BBIUUCIICHUIO (PU3MUECKUX BEIUYHH U IUIOLIA/IEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHMsT M CHCTeMBbI  ypaBHeHMH. PanuoHaibHBIE, HpPALMOHAIBHEIE,
ITOKA3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHHS U CUCTEMBI.

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIpPUEMBI HX peUIeHHs (pa3joKEeHWE HAa MHOXKHUTEIH, BBEJECHHE HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKA, IpaQMueCcCKUil METON).

Hepasencrsa. PannoHanbHeIe, UppaLMOHAJIBHEIE, [IOKa3aTeJIbHbIE u
mpuz2oHomempudeckue HepaBeHCTBA. OCHOBHBIE IIPUEMBI X PEIICHUS.

Hcnosb3oBanue CBOMCTB M rpapukoB QyHKUMI NPU pPelICHUH YPABHEHHUI U

HepaBeHCTB. MeTo nHTepBaioB. M300paxeHne Ha KOOPJUHATHOMN IJIOCKOCTH

MHOKECTBA PEIICHUM YPABHEHU U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CUCTEM.

Ilpuknaonwvie 3a0auu

[IpuMeHeHne MaTeMaTHYECKUX METOJOB IS PELICHUS CONEPKATEIIbHBIX 3a7a4 U3 pa3-
JUYHBIX 00J1aCTe HayKU U MPAKTUKH.

WHTepnperanus pe3ysibTara, yu4eT pealbHbIX OTPAaHUYECHHM.

Ilpakmuueckue 3anamus

Kopuu ypaBaenuii. PaBHocunbHOCTh ypaBHeHU. [IpeobpazoBanue ypaBHEHUH.

OcHOBHBIE IPHEMBI PELICHUS ypaBHEHUH. Pemenne cucrem ypaBHeHni. Vcrons3oBanue

CBOMCTB U rpauKkoB QYHKIMIA JUId pelIeHus] ypaBHEHUN 1 HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTHUKA U TEOPUS BEPOSATHOCTEN

DJIEMEHTHI KOM6I/IHaTOpI/IKI/I

OcHOBHbIE TIOHSTUS KOMOWHATOPUKU. 3ajaud Ha TMOJCYET YHCIa pPa3MEIleHUH,
MEePECTAaHOBOK, codeTaHwil. Permenue 3amad Ha mepebop BapuanToB. Popmyna OmHOMA
Hprotona. CoiicTBa OnHOMUHANBHBIX KO3 umuenToB. Tpeyronpauk [Tackans.



DJIEMEHTHI TEOPUHU BEPOSTHOCTEMN

CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHUE BEpPOSITHOCTEH. [lonamue o
Hezasucumocmu cobvimutl. /[ucKkpemHnas CIyuauHas 6eluduHd, 3aKOH ee pacnpeoeieHusl.
Yucnosvle xapakmepucmuku OUCKDEMHOU CAVHAUHOU 6eauyunvl. [lonamue o 3axoue
OonvbuUX Yucen.

DJIEMEHTHI MAaTEMATHUYCCKON CTaTUCTUKU

[IpencraBienue naHHbIX (TaOIMIIBI, JHATPAMMBI, TPAPUKH), ceHepanbHAsL COBOKYNHOCHDb,

8bl00pKA, cpedHee apughpmemuueckoe, meouana. [lonamue o 3a0auwax mamemamuueckou

CMamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 8epOSMHOCIMHBIX MEMOO08.

Ilpakmuueckue 3anamus

WcTopust pa3Butus KOMOMHATOPUKHU, TEOPUH BEPOSTHOCTEM M CTATUCTUKU U UX POJIb B
pa3nuyHBIX cepax YENOBEUECKOW IKU3HEAeATeNbHOCTH. I[IpaBmina KOMOMHATOPHKH.
Pemenne komMOMHATOpHBIX 3amay. Pa3smermieHusi, coueTaHuss W MEPECTAaHOBKH. buHOM
Herorona u tpeyronsauk [lackamns. [Ipuknanssie 3amayn.

Kitaccnueckoe onpeneneHne BEpOsSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME
BeposiTHOCTEN. Briuncnenue BepositHocte. [Ipuknanneie 3agaun. [Ipeacrasienue
YHUCIOBBIX JaHHbIX. [Ipuknannbie 3ana4



I'EOMETPUA

Hp;mbze u niockocmu 6 npocmpaHcmee

B3aumHoe pacnonoxeHue IByX HpsIMbIX B IpocTpaHcTBe. [lapanienbHocTh mpsMoil u
mockocTH. [lapamiensHOCTh MIockocTel. [leprneHauKyIapHOCTh NPSIMOM M IIOCKOCTH.
[lepieHAUKYJIAp W HAKJIOHHAA. YTOJ MEXIY NPSIMON M IJIOCKOCTHbIO. [[ByrpaHHBIN yTroJI.
VYron Mexay miockocTsamMu. [lepneHaAuKyIspHOCTh ABYX INIOCKOCTEH.

I'eomerprueckue nmpeoOpa3oBaHus MPOCTPAHCTBA: MapaJIebHBIA 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 mapajiesienuiesie, B Ipu3Me U MUpaMuze.

Ceuenus xky0a, IpU3Mbl U MTUPAMUJIBL.

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

Tenau ITOBCPXHOCTHU BpalllCHHA

Hunuuaap u xoHyc. YceueHHblii koHyc. OCHOBaHUWE, BbICOTa, OOKOBasi MOBEPXHOCTD,
oOpasyroras, pa3sepTka. OceBble CEUCHHS U CEUSHHSI, TapalIeIbHbIe OCHOBAHUIO.
[Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

I/I3MepeHI/IH B ITCOMCTpHUU

O6mwem u ero usmepenue. Murerpanshas ¢popmyina o0bema.

®opMynbsl 00beMa Ky0Oa, MPSMOYTOIBHOTO Tapayljieienuneaa, MPU3Mbl, TUIUHIpA.
®opmysel 00beMa mUpaMubl U KoHyca. DopMynbl Momaan NOBEpXHOCTEN LUIMHIAPA U
KoHyca. @opMmyJibl 00beMa 11apa U IIoaau chepsl.

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

KOOpILI/IHaTBI 1 BCKTOPLI

[IpsmoyronbHas (JIeKkapTroBa) 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. Pa3oxkeHue BEKTOpa IO HAIPABICHUAM. YTOJI MEXAY ABYMS BEK-
topamu. IIpoeknusa Bekropa Ha ocb. KoopaumHarel BekTopa. CKansipHOE IPOU3BEIECHUE
BEKTOPOB.

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

Ilpakmuueckue 3anamus

[Ipu3Haky B3aMMHOIO pAaCIOJIOKEHUS MNPAMBIX. YTOJI MEXAYy NpAMbBIMHA. B3anmHoe
pacoyIoKeHue MPSAMBIX M IUIOCKOCTel. [lepreHInKynsp U HaKJIOHHAs K IUIOCKOCTH. YTOI
MEXIy IpsMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM pACIOIOKEHHUH MPSAMON U
IJIOCKOCTH. Teopema o Tpex NMeprneHuKyspax.

IIpu3Haky ¥ CBOMCTBA NapaJJIEIbHBIX U NEPIEHANKYIISIPHBIX IUNIOCKOCTEN. PaccTostHue

OT TOYKH JI0 TUTIOCKOCTH, OT MPSIMOM J0 IJIOCKOCTH, PACCTOSIHUE MEXTY
TUTOCKOCTSIMHU, MEXIY CKPELIMBAIOIIUMHUCS MPSMBIMH, MEX1y TPOU3BOJIBHBIMH (PUTypamMH B



MIPOCTPAHCTBE.

[TapannensHOe TPOSKTUPOBAHKME M €TO CBOMCTBA. Teopema 0 niowaou opmocoHAIbHOU
npoexkyuy MHO20y201bHUKa. B3aMHOE pacrioyioskeHue MPOCTPAHCTBEHHBIX QUTYP.

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

Bexkropsl. JlelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOPJIAMHAT B IPOCTPAHCTBE.
VYpaBHEeHHE OKPYKHOCTHU, Cepbl, MI0cKocTU. PaccTosinue Mexxay Toukamu. JleiicTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOoOpaAnHaTaMu. CKaJlsipHOE MPOU3BEICHNE BEKTOPOB. BekTopHOE
ypaBHEHHUE MPSAMOH U INIOCKOCTH. Vcnosb30BaHNEe BEKTOPOB IIPH 10KA3ATENBCTBE 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 3ajlad U YINPaKHEHUH Mpeaaraiorcs
CIO)KETHBIC 3aJlaHMsl, TPEOYIOIKe UIUTENBbHOM padOThl B pPaMKax OJHOW MaTeMaTHYeCKOU
CUTyallMd. DTH TeMbI MOTYT OBITh KaK WHIUBUAYAJTbHBIMHU 3aJIaHHSIMH, TaK ¥ TPYIIIOBBIMU
JUIsL COBMECTHOI'O BBITIOJTHEHUS UCCIIEI0BAaHUS.

Ipumepnvie memol pechepamos (00k1a008), uccie008amenbCKux nPoeKmos

* HenpepsiBabie 1po6H.
* JIpumeHeHHE CI0KHBIX IPOLEHTOB B )KOHOMUUYECKUX PacyeTax.
* [lapaminenbHO€ TPOCKTUPOBAHUE.
» CpenHue 3Ha4CHUS U UX IPUMEHEHHUE B CTAaTUCTHUKE.
* BekropHoe 3a1aHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
* CnoxeHue rapMOHHUYECKUX KOoJeOaHU.
* I'paduueckoe perieHre ypaBHEHUNH U HEPABEHCTB.
* IlpaBuibHbIE U NOIYIIPaBUIbHBIE MHOITOTPAHHUKH.
» Konunueckue ceueHus: U UX IPUMEHEHUE B TEXHUKE.
* Tlonstue nuddepennuana u ero NPUIOKEHUS.
* (CxeMbl MOBTOPHBIX UCTIBITAaHUHN bepHyIu.
* HccnenoBanue ypaBHEHHUH U HEPABEHCTB C ITAPAMETPOM.



6. TemaTnyecknii IVIaH U colepPKaHUE Y4eOHOM NUCHUILUINHBI MaTtemMaTuka

HauMenoBanmue
pa3aesioB u
TeM

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

O0Bem
YacoB/3a4eTHBIX
en.

YpoBeHb
OCBOEHUS

1

2

3

4

BBenenune

Copnepxxanue yyeOHOro Matepuaia

3/0,1

1

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

2

CamocrosTenbHas paboTa 00yyaronierocs: moJroToBKa K onpocy, padbora ¢ KOHCIIEKTOM, PELICHHEe
3aJJaHui, TOArOTOBKA K K.p.

1

Pazgen 1. PazBurue noHSATHSA 0 YHCJIE

15/0,42

Tembl

Copepxkanue yueOHOro Matepuana

1. Hcropus pa3Butus nousatus yucina. [lelicrButensHsle uncina. [lepeBos uncen us
OOBIKHOBEHHBIX Jp00eii B IECATUYHBIE U 00paTHO

2. IIp.p. Ilorpemnoctu BeraucieHuni. [IpakTrdeckue mprueMbl BBIYUCICHUH ¢ MPUOIMKCHHBIMU
JTAHHBIMU C TIOMOUIBIO TAOJIHI] ¥ BBIYUCITUTEIHHOM TEXHUKH

3. KoMmriekcHbIe yncia u ux reoMCTpruYICCKad UHTCPIIPCTALUA

4. ]JleWcTBUS C KOMIUIEKCHBIMHU YHCJIAMH B anredpandeckoil popme

5. IIp.p. Pemenune npumepos u 3aaa4d. Kontposas 3Hanmii mo teme «KOMIIIeKCHbBIE YHCIia

NININ DN

CamocTosTenbHast paboTa 00yyaromerocs: moJroToBKa K onpocy, pabota ¢ KOHCIIEKTOM, PelIeHHe
3aJjaHui, TOArOTOBKA K K.p.

5

Pa3nes 2. Kopuu, crenenn, jorapumsol

42/1,17

Tembl

Copepxkanue yuebOHOTro MaTepualia

1. KopeHb N-ii crenenu u ero cBoiicTBa. Beiuncienue KopHsa N-il creneHu

2. IIp.p. Pemenne npocTeHmmx ypaBHEHHH U HEPABEHCTB C PaIMKAJIaMH

3. CTenenu ¢ palmoOHaJIbHBIMHU MMOKA3aTEIsIMUA U UX CBOMCTBA

4. CTerneHu ¢ JEHCTBUTEIILHBIMU MOKA3aTEISIMU U UX CBOMCTBA

5. IlokazaTenbHble YpaBHEHUS

6. Ilp.p. Pemenne nokasarenbHbIX YpaBHEHUH

7. Jlorapudm ¢ mpon3BOIHHBIM OCHOBaHHEM. OCHOBHOE JIorapru(MUIECKOE TOXKIECTBO

8. Teopemsl JorapuMupoBaHus

NINININININININ
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9. JlorapuhMupoBaHHe U TOTSHIIMPOBAHNE BBIPAKCHHIA

10. JlecsTuunble 1 HaTypajibHble JorapudMel. [lepexos K IpyroMmy oCHOBaHHUIO

11. Jloka3zarenbcTBO JOorapu(MUUECKUX TOKIESCTB M HEPABEHCTB

12. Pemenue norapu(pMUIECKUX YPAaBHEHHH, 00JIaCTh ONPeIeICHUS

13. Ip.p. Pemenne norapuMuuecKnx ypaBHEHUH

14. TIp.p. Pemenne norapudMudecKkux ypaBHCHHMA

NINININININ

CamocrosTenbHas pa60Ta o6yqa10meroc;1: IMOAr0TOBKA K OIIPOCY, pa60Ta C KOHCIIEKTOM, PCIICHUE

3aJlaHUM, MOJrOTOBKA K K.p. 14
Pazjen 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 30/0,83 2

Cojnepxanue yueOHOTO MaTepuala
1. TlonsTue o noruyeckoil crpykrype reomerpu. OCHOBHBIE aKCHOMBI CTEPEOMETPUU U 5
CJIEJICTBUS U3 HUX
2. TloBTopeHue: NpsIMOYTOJIbHBIE U KOCOYTOJbHBIE TPEYTOJIbHUKU. MHOTOYTOJIbHUKH. 5
Brraucnenue momanein
3. Ilp.p. Boluncienue reoMeTpu4ecKix BeJIHMYKH 2
4. BzauMHOE pacnoioKEeHUE JABYX MPSMBIX U MPSIMOU U IJIOCKOCTH B pocTpaHcTBe. [Ipu3nak 2
apauIeIbHOCTU NPSIMON U INIOCKOCTHU
5. BzaumHoe pacrnonokeHue AByX miockoctei. [IpusHak napamienbHocTH TuiockocTei. Teopema 2

Temb 0 MapaJiIeNIbHbIX MIOCKOCTSIX
6. IleprneHauKyISIpHOCTH NPSMOMN M MIOCKOCTHU. [Ipu3HaK nepneHuKyJIIpHOCTH NPSIMOil 1 5
IJIOCKOCTH
7. Yros MexIy NpsMOM U IIIOCKOCThI0. Teopema o 3-X nepneHaukyspax. CBs3b MeXIy 2
NapauIeIbHOCTHIO U MEPIEHIUKYISIPHOCTHIO MPSMBIX U IJIOCKOCTEN
8. Ip.p. OnpeneneHue U BBIYUCICHUE PACCTOSTHUM B TPOCTPAHCTBE 2
9. JIByrpaHHBIH yroy. YTodl MeXay IJIOCKOCTSIMU. [lepreHIuKyIIpHOCTD ABYX IIIOCKOCTEH. 2
[Tpu3Hak NepneHMKYJIIPHOCTH INIOCKOCTEN
10. Ip.p. Pemenue 3a1au 2
CamocTosTenbHas paboTa o0ydaronierocs: HoAroToBka K onpocy, paboTa ¢ KOHCIIEKTOM, peLIeHHEe 10
3a/laHui, MOATOTOBKA K K.].

Paznen 4. Komounaropuka 18/0,5 2

Conepxxanue yuyeOHOro MaTepuaia

Tembl 1. W3yyenue npaBui KOMOMHATOPUKHU U PUMEHEHHE NPU pEeIeHMH KOMOMHATOPHBIX 3a/1a4 2
2. Ip.p. Pemenne KOMOMHATOPHBIX 33J]a4 METOJIOM Iepedopa U 1O NPaBUIY YMHOXKECHHS 2
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3. O3HaKOMJICHHUE C IIOHATUSIMH KOM6I/IHaTOpI/IKI/II pasMCIICHUAMMA, COUCTAHUAMU,

HepEeCTaHOBKAaMH U (OpMyJIaMHU Il X BBIYMCICHHUS 2
4. OOmbscHeHue U MpUMEHEeHHE (GOPMYIT IS BBIYUCICHUS Pa3MENICHUN, TIEPECTAaHOBOK U 5
COYETaHUl IpH pelIeHNH 3a1a4
5. Osnakomiienue ¢ bunomoMm HerioToHa u TpeyronbHuKoM [lackans 2
6. IIp.p. Pemenue 3anau. Konrpons 3Hanuii no reme « KomOnHaToprkay 2
CamocrosrenbHas paboTa 00y4aromerocs: MoAroToBKa K onpocy, padbora ¢ KOHCIEKTOM, pellieHue 6
3aJJaHUH, IOATOTOBKA K K.p.
Paznen 5. DiieMeHTHI TEOPUH BEPOSITHOCTEH M MaTeMaTHYeCKOi CTATUCTHKH 18/0,5 2

Copepxkanue yueOHOro Marepuana
1. H3yueHue KI1acCCHYECKOI0 OIpEeIIEHHUs] BEPOATHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O 2
CYMME M YMHO)KEHUH BEPOSATHOCTEH
2. Ip.p. PaccmoTpenue nmpuMepoB BeIYMCICHUS BEpOsATHOCTEH. Pemienue 3a1au Ha BbIUMCIIEHUE 2
BEPOSITHOCTEH COOBITUIA

Temut 3. dopmyIa MoJHON BEPOITHOCTH 2
4. O3HaKOMJICHHE C IPEJCTABICHUEM YHUCIOBBIX JAHHBIX M UX XapaKTEPUCTUKAMU 2
5. Ip.p. Pemenune npaktuueckux 3agad Ha 00pabOTKY YMCIIOBBIX JaHHBIX, BBIYMCICHHUE UX 5
XapaKTEPUCTHK
6. Ilp.p. Pemenue 3anau. Koutpons 3Hanuii no reme «Teopus BEpOSITHOCTEN» 2
CamocrosrenbHas paboTa 00y4aroerocs: MoAroToBka K onpocy, padoTa ¢ KOHCIEKTOM, pellieHue 6
3a/laHui, MOJATrOTOBKA K K.].

Pa3nen 6. ®ynkuuu u rpaguku 27/0,75 3

Copepxanue yueOHOro Matepuana
1. Omnpenenenne pynkuuu. CriocoOsl 3ananus GpyHKIuU. HaxoxaeHue o6macTy 3HaUeHUN U 5
oOnactu onpeneneHus QyHKIUU
2. MOHOTOHHOCTb, YETHOCTh M HEUETHOCTD, IEPUOANYHOCTD (PYHKITHIA 2
3. TI'paduku pynkuuu. [Ipocteiimme mpeodpazoBanus rpagukoB HyHKIHHA 2

Tembl 4. Croxenue rpadukoB ¢pyHkiui. O6patHble QYHKINU U UX IpadUKH 2
5. CreneHHble, MOKa3aTelbHble U Jorapudmuyeckne GyHKIUU 2
6. Hccnenosanme dynkiwmii. [loctpoerne rpagukoB QyHKITHIA 2
7. TloBTOopeHue MpoiAeHHOr0 MaTepraa 2
8. Ip.p. 3au€tHoe 3aHsaTHEe. KOHTpOIH 3HAHWI 2
9. Mp.p. Ananu3 pe3ynbTaToB KOHTPOJIBHOH paboThl. Penenne npumepos 2
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CamocrosTenbHas padoTa 00y4aroIerocs: MoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, PeIICHUE

3aJJaHUi, MOATOTOBKA K K.p. ¥
Oxonuanmue 1 cemecTpa- 102 yaca
Pa3nes /. OCHOBBI TPUTOHOMETPHH 51/1.41 3
CopnepxaHue yueOHOro Marepuala
1. Pagmannoe uzmepenue yrios. opMyliMpoBaHuE ONPEAEIECHUN TPUTOHOMETPUUYECKHUX 5
¢yHK1uid. OCHOBHBIE (JOPMYJIBI TPUTOHOMETPUHU
2. IlpuMeHeHHE OCHOBHBIX TPUI'OHOMETPUUYECKUX TOXKIECTB ISl BBIUUCICHUS 3HaUECHUI 4
TPUTOHOMETPUUYECKUX (PYHKIIMI
3. DopMmyIbl CI0XKEHHs TpUroHoMeTpuueckux ¢pyHkuuid. opmyisl npuseaeHus. opmyisl 2
JIBOITHOT'O U IIOJIOBUHHOT'O apryMEHTa
4. Tlp.p. YnpaxxHeHus Ha GOpMYJIbl CIIOKEHUs, (HOpMyYJIbl IpUBEACHUS, GOPMYJIbI IBOMHOTO U 2
II0JIOBUHHOTI'O apryMEHTa
5. ®opmyisl npeodpa3oBaHusi CyMM TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUS U 00OpPAaTHO 2
6. Tpuronomerpudeckue QYHKIMU U UX rpaduKu 2
Tembl 7. Tlpocreiilne TPUrOHOMETPUYECKHIE YPaBHEHHsI BUIA: SINX=4a; COSX=3; tgX=a; ctgx=a 4
8. TIlpocreiitme TpuronoMerprueckue ypasuenus sunaa: f(X)y(X)=0, mpuBoaumMbIe K KBaJpaTHBIM. 5
OpnHOpOIHBIE TPUTOHOMETPUUYECKHUE YPABHEHUS
9. IMp.p. Pemenne TpuroHoMeTpUYECKMX YPAaBHEHUH M JJOKA3aTEIbCTBO TOXKJIECTB 2
10. O6parHbIie TpUroHOMETpUYEeCKHE QYHKIIMN: apKCUHYC, apKKOCHHYC, apKTaHreHc. [[pumeHenne 4
UX IIPU PELICHUU YpaBHEHUH
11. IIp.p. Pemienue TpuroHOMeTpUYECKMX YPaBHEHUH U I0KA3aTEIbCTBO TOXKIECTB 2
12. Ip.p. IloaroroBka K KOHTPOJIBbHOM padoTte 2
13. Mp.p. KouTtponbeHas paborta 2
14. TIp.p. AHanu3 pe3ysbTaTOB KOHTPOJIbHOM paboThl. Pernienne npumepos 2
CamocrodrenbHas paboTa 00y4JaroLierocs: MoJAroToBka K onpocy, padoTa ¢ KOHCIIEKTOM, pelieHHe 17
3aJlaHuM, MOATOTOBKA K K.D.
Pa3nes 8. BekTopbl H KOOPAMHATHI 27/0,75 3
ConepxaHue yueOHOro MaTepuaia
1. Bexkrop u BeKTOpHBIE BeIUYHHBI. CII0’KEHHE BEKTOPOB U X CBOMCTBA. Y MHOKEHUE BEKTOPOB 2
Tembl Ha YKCJIO ¥ cBOMCTBA. CKAISIPHOE YMHOKEHHUE BEKTOPOB
2. KonnmHeapHOCTb U KOMILIAaHAPHOCTh BEKTOPOB. PaznoxeHne BeKTopa 1o JIByM 2

HCKOJUIMHCAPHBIM U TpéM HCKOMILJIAHAPHBIM BCKTOpaM
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3. IIpsMoyroibHBIE KOOPJMHATHI HA MJIOCKOCTH U B MIPOCTpaHCTBe. KOOpIMHATHI BEKTOPOB.

JlelicTBus HaJ BEKTOpaMu. BrlunciieHre JJIMHHBI BEKTOPA U YIJla MEX/1y HUMHU 2
4. YpaBHEHUs JIMHHUU HA IUIOCKOCTU. Y paBHEHHUsI IPSIMON JIMHUM
5. MHccnenoBanue B3aMMHOTO pacloIoKeHUs IByX NpsAMbIX. CHCTEMBI ABYX JTMHEHHBIX 5
YpaBHEHHH C IByMsl IEPEMEHHBIMH C TOMOIIBIO onpenenutenei |l mopsinka
6. IIp.p. Cucremsl 3-X JIMHEHHBIX YPABHEHHH C TPEMs ITEPEMEHHBIMU C TIOMOIIBIO ONpeACIUTENeH 5
Il nopsinka
7. CocrapiieHHE ypaBHEHUH NPSMBIX U HAXO0XKJICHUS YIJIa MEXIY IPSIMbIMU 4
8. Ip.p. Pemenue 3amau. KonTpons 3HaHMIA 2
CamocrosTenbHas paboTa 00y4aronIerocs: MoAroToBKa K onpocy, padboTa ¢ KOHCIIEKTOM, pEeIIeHHe 9
3aJJaHUM, MOATOTOBKA K K.p.
Pa3nen 9. Hauaja matematuuyeckoro anaju3a. [llpou3BoaHasi u eé npumMeHeHne 33/0,92 2
CopnepxaHue yueOHOro MaTepuaja
1. CrmocoObl 3a1aHMsI ¥ CBOWCTBA YMCIIOBBIX MOCIIEIOBATEIBHOCTEH
2. O3HakoOMJIEHHE C TIOHATHEM IPOU3BOIHON. M3yueHue u popMmysimpoBaHue ee MEXaHUUECKOro U
TeOMETPHUYECKOTO CMBICTA
3. IlpaBuna nuddepeHnupoBanus, TabIMLA IPOU3BOAHBIX JIEMEHTAPHBIX QYHKIUN. YpaBHEHUE 5
KacaTeJIbHOU K TpauKy OyHKIHH
4. Jluddepennmponanue GyHKIUU 2
5. [Ilpu3sHaku MoCTOSHCTBA, Bo3pacTaHus U yobiBaHus ¢pyHkuuu. Teopema Jlarpanxa. 2
T Okctpemymbl GyHkImH. MccnenoBanue QyHKIMM Ha IKCTPEMYM
MB!I 6. HauOospliee n HauMeHbllee 3HaYeHUs (PYHKIMNA Ha TPOMEKYTKE 2
7. Mp.p. [Tpumepsl HCTIOTB30BAHMS TPOU3BOTHON ISl HAXOXKICHUS] HAWITYYIIIETO PEIICHHS 2
8. Bropas npousBojHas GyHkimu. Beimykiaocts. Touku nepern6a rpaduka GyHKIUU 2
9. Mp.p. [IpoBeneHune ¢ TOMOMNIBIO MPOU3BOTHON MCcCIeI0BaHUs DYHKIINH, 3alaHHON hopMyIIoi 2
10. Ip.p. IloaroroBka K KOHTPOJIBbHOM padoTte 2
11. Ip.p. Obs3arenbHas KOHTPOJIbHAs paboTa 2
CamocrosTenpHas paboTa 00yJaronIerocs: MoIroToBKa K Onpocy, paboTa ¢ KOHCIIEKTOM, pellieHue
3aJlaHuH, MOATOTOBKA K K.p. 11
Pa3nes 10. Hayasa MaTeMaTH4eCKOro anajusa. MHTerpaJ u ero npuMeHeHue 18/0,5 2
Copepxanue yueOHOro Matepuana
Tembl 1. TlepBooOpaznas. HeonpeneneHHblil HHTErpal U ero cBoiicTBa. TabMu4HbIe HHTETPAJIBL. 5

WHTerpupoBanue
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2. Mp.p. Tabnuunsle naTerpaisl. MHTErpHpoBanue 2
3. Omnpenenennplii uaTerpai. Cporictpa. ['eomerpruuecknii cmbica. Teopema HeroToHa-JleliOHuIa 2
4. Bpluncienue miomanu mwiockux ¢uryp. [IpuMenenne nHTerpaia npyu peuieHnu 3a1a4 2
5. Ip.p. Beruucnenue onpeaeneHHOro MHTerpaia 2
6. IIp.p. Kontpousb 3Hanuii o teme « MHTETpaIb» 2
CamocrodrenbHas paboTa 00y4JaroLierocs: NoJAroToBka K onpocy, padora ¢ KOHCIIEKTOM, pelleHHe 5
3aJIaHuM, IOATOTOBKA K K.p.
Pa3nes 11. MHOrorpaHHMKM ¥ MX IOBEPXHOCTH 15/0,42 2
CopnepxaHue yueOHOIO MaTepuala
1. Mmuororpannuku. [Ipuzma. Bunaer npusmel, e€ anemMeHTs U cBoiicTBa. [lapamnenenumnen. Kyo. 2
[Tnomaab MOBEpXHOCTU MPU3MBI
T 2. Tlupamupa, e€ BUJIBI, JIEMEHTHI M cBOMCTBA. [1JT011a]1h TOBEPXHOCTH MHPAMUIBI 2
M 3. Cummerpuu B KyOe, B napajuiesienune/ie, B IpUu3Me U IUpamuie 2
4. TlocTpoeHue npocTenX ce4eHu Kyoa, MPU3Mbl, TUPAMMU/IbI 2
5. IlpaBuibpHBIE MHOTOTPAHHUKH 2
6. CamocrosiTenbHas paboTa obyyJaromerocs 5
Pa3nen 12. Tesia 1 NOBEPXHOCTH BpallleHU s 12/0,33 2
ConepxaHue yueOHOro MaTepuaia
1. OsnakomiieHHE C BHIAMH Tl BpameHus. L{umHap, s1eMeHTsl, CBOICTBa, pa3BEPTKA, CEUCHUS. 2
[Tnomaab MOBEpXHOCTH LIMJIMHAPA
Temu 2. Konyc, 21eMeHTHl, CBOMCTBA, pa3BEPTKa, ceueHus. [110111a1p MoBEpXHOCTH KOHYCa 2
3. Ilap u cdepa, ux ceuenus. KacarenbHas miockocTs K cepe. Ilnomans noBepxHocTu cepsl 2
4. Tlp.p. Pemenue 3aau 2
CamocrosTenbHast padoTa 00yyaronierocs: NoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, pEeLIeHHE 4
3aJJaHUM, MOATOTOBKA K K.p.
Pa3nen 13. U3mMepeHusi B reoMeTpuu 18/0,5 2
Conepxxanue yuyeOHOro MaTepuaia
1. O6bém u ero uzmepenue. aterpanpHas hopmyna o6béma 2
2. OO0bBEMBI IpoCcTpaHCTBEHHBIX Tell. Ilpu3Ma 1 nuiauHap 2
Tembl 3. O06béMBI mpocTpaHCcTBEHHBIX Tel. [Tupamuaa u konyc. Ilap 4
4. Tlogo6ue Ten. OTHOIIEHUE TUIONIAACH MOBEPXHOCTEN M 00BEMOB TOTOOHBIX TEI 2
5. Mp.p. Pemenue 3a1au Ha BHIYMCIICHUE IIONIA/IEH TOBEPXHOCTH NMPOCTPAHCTBEHHBIX TEI 2
CamocrosiTenpHast paboTa 00yJaronierocs: MoAroToBKa K onpocy, padoTa ¢ KOHCIIEKTOM, PEIICHUE 6
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‘ 3aJlaHui, TOArOTOBKA K K.p.

Pa3jnen 14. YpaBHeHHsl H HepaBeHCTBA

24/0,67

Tembl

Copepxanue yueOHOTO Marepuaa

1. PauuonanbHble U UppallMOHANIbHBIE YPaBHEHHUS, TOKa3aTeIbHbIE U IorapupMuueckue
ypaBHeHUs. CucTemMbl ypaBHEHUN U HepaBeHCTBA. OCHOBHbBIE TPUEMBI UX PEIICHUS

2. Ilp.p. PanmonanbHbie U UppalloHANIbHbIEC YPAaBHEHHS, CUCTEMbl YPaBHEHUN U HEPABEHCTBA.
OcHOBHbIE TPUEMBI UX PELICHUS

3. IIp.p. [lokazarenbHble U JorapuMUUECKUe ypaBHEHUS, CUCTEMbl YpPaBHEHUI U HEPaBEHCTBA.
OcHOBHbIE TPUEMBI UX PELICHUS

4. Ilp.p. Ucnonp3oBaHue CBOMCTB U Irpa)uKoB (PyHKUMN IpU pELICHUU YPAaBHEHUM U HEPABEHCTB

5. Mp.p. [IpumeHeHre MmaTeMaTHUECKUX METOAOB JJISl PEIIEHUS COAEPKaTeNbHBIX 3a/1a4 U3
pa3IUYHbIX 00J1aCTEN HAyKU U MPAKTUKU

6. Ilp.p. IToaroroBka Kk 3K3aMeHy

7. IIp.p. IloaroroBka K 95K3aMEHY

8. IIp.p. IloaroroBka K 3K3aMeHy

NININ N (N DN

CamocrosiTenbHas padora 00yJaroIerocs: MoroToBKa K onpocy, padora ¢ KOHCIIEKTOM, PeIICHUE
3aJaHuil, TOATOTOBKA K K.p.

8

Bcero

351/9,75

Paboueii mporpamMmmMoii peryCMOTPEHO BBIMOJIHEHUE OTIAEIBHBIX BUOB padOT, CBSA3aHHBIX ¢ Oyayuieil npodeccuoHaIbHOM

JeSITeIbHOCTHIO, B (pOpMe MpakTU4IecKoi moaAroToBku B 006EMe 80 yacos.
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7. MaTepuajibHO-TEXHHYECKOE U YU4eOHO-MeToJHIecKoe odecrnedeHne

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

OcBoeHue mnporpaMmbl yuyeOHOW JUCHUIUIMHBI MaTemaTtuka TMpeAnoiaracT Haludue
y4eOHOro KabuHeTa, B KOTOPOM HMEETCSl BO3MOXKHOCTh 00eCnedyuTh 00y4JarouuMcsi CBOOOTHBIN
noctyn B IHTepHET BO BpeMsl y4eOHOT0 3aHSATHUS U EPUO]T BHEYUECOHON AeATeIbHOCTH.

[Tomemienue KaOuHeTa JOJHKHO yIOBJIETBOPATH TpeOOoBaHUSIM CanuTapHo-
anueMuo-orudeckux mnpabmwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAaIIIEHO
TUTIOBBIM ~ O0OpYJOBaHHWEM, YyKa3aHHBIM B HACTOSIIUX TpPEOOBAHHUAX, B TOM YHCIE
CHEIUAIM3UPOBAHHON y4yeOHONW MeOenpl0 W CpeiACcTBaMH OO0Y4YEHHS, JTOCTaTOUYHBIMH JUIS
BEHITIONTHEHHUS TPEOOBAHMH K YPOBHIO MOATOTOBKH 00YUAIOIIHXCS .

B kabunere MOMKHO OBITH MYJIBTUMEAUWHOE OOOpPYJAOBaHUE, IOCPEACTBOM KOTOPOTO
Y4aCTHUKH 00pa30BaTeIbHOrO MpoIlecca MOTYT MPOCMATpUBATh BU3YaIbHYIO WH(OPMALIUIO TIO
MaTeMaTHKe, CO3/1aBaTh MPE3ECHTALMU, BUIEOMATEPHAIIbI, HHBIE JOKYMEHTHI.

B coctaB yueOHO-METOIMYECKOTO U MaTepUaIbHO-TEXHUUYECKOTO O0ECIEUeHHUs MPOrpamMMbl
y4eOHOM JUCIUIUIMHBI MaTteMaTuka

* MHOTO()YHKIMOHAIBHBIH KOMIUIEKC IPENoJaBaTes;

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

*  MHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIE CPE/ICTBA;
* HKpPaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT T€XHHYECKOMH AOKYMCHTAallMU, B TOM YHUCIIC IMACTIOpTa HAa CPEACTBA O6y‘-IeHI/IH,
HHCTPYKIHUU 110 UX UCITOJB30BAHUIO U TCXHUKE 6C3OHaCHOCTI/I;

* OuOnMOTEYHBIN QOHS.

B OubGnuoteunsiii Gona BXxoaar yueOHHKH, ydeOHO-meToauueckue KoMIiuiekTsl (YMK),
o0OecrieunBaroIie OCBOCHHE Y4e€OHOW IUCIUIUIMHBI MareMaTuka, PEKOMEHJOBaHHbIE WU
JIOMYIIEHHbIE Ul WCIOJb30BaHUS B NPO(ECCHOHANBHBIX 00pa3oBaTEIbHBIX OpPraHU3ALUSAX,
peanu3yomux 00pa3oBaTeNIbHYI0 MPOrpaMMy CpelHero obmero oOpa3oBaHUS B Hpezaenax
ocsoenust [IIICC3CTIO Ha 6a3e 0OCHOBHOTO 00111€T0 00pa30BaHUS.

bubnuoTteunsiit GoHT MOXKET OBITH JOMOTHEH DHIIUKIONEAUSIMHU, CIPABOUYHUKAMU, HAYUYHOH,
Hay4HO-TIOMYJIIPHOM U IpYToil INTepaTypoi 0 MaTEMATHKE.
B mpouiecce ocBoeHust mporpammbl y4eOHOH AUCHUITHHBI MaTeMaTHKaCTyIeHThl JTOJKHBI

HOJYYUTh BO3MOXHOCTb JIOCTYINA K 3JEKTPOHHBIM Y4eOHBIM MaTepHajaM I0 MaTeMaTHKe,
UMEIOIMMCST B CBOOOJHOM JI0CTyNe B ceTu MHTepHeT (3/IeKTPOHHBIM KHHUIaM, MPAaKTUKyMaM,
TectaM, marepuaiam EI'D u np.).
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7.2. UndopmanuonHoe obecnevyeHue 00yueHust

OcHoBHas IUTEPATYPA
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.
Aure0pa U Hayaj1a MaTeMaTH4YeCKOro aHajau3a. ba3osblil u yriyonensusiii yposau. 10 - 11
kyaccol : yueOnuk / I1I. A. Anmumos [u ap.]. — 9 - e u3a. — Mocksa : [Ipocsenienue, 2021. - 463 c.
: ni. — 250 9Kk3.

I'eometpusi. bazoBsiii u yriyonennsiii yposau. 10-11 knacesr : yue6nuk / JI.C. AtanacsH, B.®.
byry3oB, C.b. KagomnieB u ap.- 8-e uzn.- M. : IIpocsemenue, 2021.- 287 c. : wi.- (MI'Y —
mkose). — 50 3k3.

Nanasn A. A. Maremaruka : yueOnuk st CIIO / A. A. lanasH. - 3-e uza. — Mocksa : @opym
: HULL UH®PA-M, 2021. - 544 c. — (Cpennee npodeccuonansuoe obdpazoBanue). — URL:
http://znanium.com — Peskum mocTyma: mo MmomucKe.

BamvakoB M. U. Marematuka : yueonuk ais CI1O / M. U. bammakoB. — Mocksa : KnoPyc,
2022. — 394 ¢. — URL : https: // www.book.ru. — Pexxum gocTyma: mo moamucke.

JonoiHUTeIbHAS JTUTEPaTypa
HManasan A. A. COOpHHK 33/7a4 TI0 MaTeMaTHKe : yuyeOHoe nocooue /A. A. JlanasH , 3-¢ u3m. —
Mocksa : ®opym, MHOPA - M, 2021. - 352 c.: - (Ilpodeccuonanbroe odbpazoanue). - URL:
https://znanium.com. — Pesxum focTyna: 1o moAmucKe.
HManasan A. A. ['eoMmerpuueckue MOCTPOSHHUS Ha IJIOCKOCTH W B NPOCTPAHCTBE: 3a/aydl U
pemienus : ydeOHoe mocodbue / A. A. lamasa. — 2-¢ u3a. - Mocksa : ®OPYM : UHOPA-M,
2020. - 464 c. : un. - (ITpodeccronansHoe obpazoBanue). - URL: https://znanium.com. — Peskum
JIOCTYTIA: TIO TIOJIITHCKE.
Bammakos M.HU. Matemaruka. Ilpaktukym : yuyeOHo-mpakTHueckoe mocobue / M.U.
barvakos, C.b. Dutuna. — Mocksa : KuoPyc, 2021. — 294 ¢. — URL : https: // www.book.ru.
— PexxuM pocTyna: 1o nojamnucke.

Kyxkoa I'. C. Maremaruka Ha 100 6annos : yueOnoe nocobue / I'.C. XKykosa, M.®. Pymaiino.
— Mocksa : UTHOPA-M, 2021. — 480 ¢c. — URL : http: // znanium.com. — Pexum noctyna:
IO MOJIITHCKE.
Boromonos H. B. T'eomerpus : yueObnoe nocodue g CIIO / H. B. boromonoB. — Mockaa :
WznarensctBo FOpaiit, 2022. — 108 c.— (Ilpodeccuonanbroe obpazoBanue). — URL:
https://urait.ru.— Pexxum gocTyna: 1mo mojamnucke.
Boromoaos H. B. Anre0Opa n Hauana ananusa : yue6Hoe nocodue amist CITO / H. B. boromornos.
— Mockasa : U3parensctBo FOpaiit, 2022. — 240 c. — (ITpodeccuonansuoe o6pa3zoBanue). —
URL: https://urait.ru.— Pexxum noctyma: mo mommcke.

8. XapakrepucTuka 0CHOBHBIX BUI0OB Y4eOHOM AeSITEJIbHOCTH, KOHTPOJIb U

OLICHKA Pe3yJbTATOB YU4eOHOM IUCIMILIMHBI.
KoHTposb 1 o11eHKa pe3ynbTaTOB OCBOCHUS YIEOHOU TUCIUTIITUHBI OCYIIECTBIISICTCS
nmpenoaaBaTeyicM B IPOUECCC IMTPOBCACHUA ITPAKTUICCKUX 3aH$ITI/II71, TCCTUPOBAHMUS, a4 TAKIKEC
BBIIIOJTHECHU A O6y‘-IaIOHII/IMI/IC$I HHIWBHUIYAJIbHBIX SaJIaHI/II\/'I n HpOMe}KYTOQHOﬁ aTTeCTaHHefI.
MCTO,Z[BI KOHTPOJIA HAalIPpaBJICHBI Ha ITPOBECPKY 06y‘-IaIOIJ_II/IXCHZ
v/ — BBINIOJIHATH YCIIOBHS 31aHHs HA TBOPUYECKOM YPOBHE C IIPEICTABIECHHEM COOCTBEHHOM

TIO3HIHH;

v/ — Jenath OCO3HAaHHBIN BHIOOP CIIOCOOOB JICHCTBHIA M3 paHee U3BECTHBIX;
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v\ —OCYIIECTBIIATh KOPPEKIMIO (MCIIPaBJIeHHUE) CACTAaHHbBIX OINOOK Ha HOBOM YPOBHE
npeyaracMbIx 3aJaHHi;

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

DopMbI U METOABI

Coaepxanue XapakTepucTHKA OCHOBHBIX BH/O0B /1eSITeJIbHOCTH KOHTPOJIS M OLlEHKH
o0yuamuxcst pe3yJibTaToB
(Ha ypoBHe Y4eOHBIX /IelCTBHI) o0yuyeHHs
O3HaKOMJICHHE € POJIBI0 MATEMATUKH B HAyKe,
TEXHUKE, SKOHOMHUKE, UH()OPMAITMOHHBIX TEXHOJIOTHIX
Beenenue U IIPAKTUYECKOH IEATEIbHOCTH.
O3HakOMJIEHME € LEJISAMHU U 3aJja4aMi U3y4YEeHHUS
MaTeMaTHKU Ipu ocBoeHuu cnennanpHocren CI10
Adredpa
Brimonaenue apumMeTn4eckux IeicTBUN Hall 1. Nurepnperarms
YMCJIaMH, COYeTas yCTHBIC U IMCbMCHHBIC IMTPHUEMBI. pe3yIbTaTOB
Haxosxnenue npuOImKeHHbIX 3HAYCHUN BETUYUH U HAOIIOICHHH 3a
HOTPEIIHOCTEN BBIYMCIEHHH (a0COIIOTHOM 1 ACATCIILHOCTBEO
OTHOCHUTEJIbHOM); CpaBHEHHE YMCIIOBBIX obyuaiowerocs i
Pa3puTne noHsaTus BBIPAKCHU. fiporiecee OCBOCHHA
oOpa3oBaTeIbHOMN
0 4ucJje Haxoxnenne ommbOoK B mpeoOpazoBaHUsIX U TIPOTpAMMEL
BBIUUCIICHUX (OTHOCUTCS KO BCEM IIyHKTaM
IPOrpamMmbl) 2. CraproBas
O3HaKOMJIEHHE € IOHATHEM KOPHs N-i CTEleHH, JIMarHOCTHKA
CBOMCTBaMHU paiuKaJIOB U MPaBUIaMH CPaBHEHUS HOJrOTOBKH
KOpHEH. 00y4aromuxcst o
@opMyIMPOBAHKE OIIPEAEIICHUS] KOPHS U CBOWCTB HMIKOIEHOMY Kypcy
MAaTCMAaTUKH,

Kopun, crenenn,
JIorapu¢pmsi

KOpHeH. BelunclieHne U cpaBHEHUE KOPHEH,
BBIITOJIHEHUE MPUKUAKY 3HAYECHUS KOPHS.
[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
coJiepKaluX paJuKabl.

BrimonHenue pacuetoB no ¢popmyiaM, CoAepKaIIM
pasuKalbl, OCYLIECTBIISASI HEOOXOIUMBbIE MOCTaHOBKU
U ipeoOpa3oBaHUsL.

Onpenenenre paBHOCUIBHOCTU BBIPAKEHUH €
panukanaMu. PerieHne uppaoHaabHbIX YpaBHEHUM.
O3HaKOMJIEHHE C TIOHSTUEM CTEIIEHHU C
JEUCTBUTEIILHBIM II0KA3aTEIIEM.

Haxox1eHne 3Ha4eHMi CTETIeHH, HUCTI0Nb3Ys IPU
HE00XO0/IMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuceiBaHUE KOPHS N-U CTEIIEHU B BUJIE CTEIICHHU C
JIpoOHBIM NIOKa3aTeaeM U Hao0opoT.

DopmyIMpOBaHUE CBOWCTB CTENEHEN. Boiuncienne
CTENEHEHN C pallMOHAJIBHBIM MIOKA3aTeNIeM, BBIIIOJIHEHHE
IIPUKUJIKU 3HAYECHUS CTEIIEHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3oBaHre YMCTOBBIX U OYKBEHHBIX BbIPAXKEHHH,
CoJiepaKallMX CTENEHU, IPUMEHs CBOMCTBA. Pelenue
ITOKA3aTENbHBIX YPAaBHEHUH.

O3HakoMJIEHHE ¢ TPUMEHEHNEM KOPHEN U CTENEHEN
IIPY BBIYMCIICHUH CPEAHUX, JEJICHUH OTPE3Ka B

BBISIBJICHHE MOTHBALUU
K M3Y4YCHHIO HOBOTO
Marepuana.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOTO u
MIICBMEHHOTO OTPOCa;

- TIPAKTUYECKUX paboT;

- KOHTPOJIBHBIX PadoT
Mo TeMaM pa3JesioB
JUCIUILTAHBL;

- ToManrHei paboTsl;

- CaMOCTOSITESTBHOM
paboThL

4. PyOexHbIit
KOHTPOJIb 1O TeMaM
«KopHu, CTEIICHH,
Jorapu@men,
«Kombunaropuka,
DOneMeHThI TEOpUH
BEPOATHOCTEM,
DOyHKIUNY,
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«30JI0TOM Ce€ueHUM». PerieHue NPUKJIAAHBIX 3a/1a4 Ha
CJIOKHBIC IPOUCHTHI

Brimonnenue npeobpa3zoBaHuil BEIPAKCHHH,
npuUMeHEeHHE (POPMYII, CBSI3aHHBIX CO CBOWCTBAMU

((HpOI/IBBO,Z[HI:IG n
HWHTCTpajib».

5. UroroBas
aTTecTanus B popMme
JK3aMeHa

IIpeodpa3oBanue cTerneHeu u jorapudmos.
ajJredpanyecKux Omnpenenenue 001aCcTH JOIYCTUMBIX 3HAUCHUH
BbIPasKeHU Jorapu(pMHUECKOro BblpaxkeHus. Pemenue
Jorapu(MHUUECKUX YpaBHECHUN
OcHOBBI TPUTOHOMETPHH
W3y4yeHue painaHHOTO METOA U3MEPEHUS YIJIOB 1. Wurepniperarmst
BpALCHUS U UX CBA3U C IPAyCHON MEPOM. pe3yIbTaToB
N3o0pakeHue yrioB BpalleHUsI HA OKPYKHOCTH, HaOTIO e HH 3a
COOTHECEHUE BEJIMYUHEI YIJIa C €70 PACIIOIOKEHUEM. Hg’lTeHI’HOCTBK’
o o0ydaromierocs B
DopMyIUpOBaHUE ONPENEICHUI TPUTOHOMETPUUECKHUX yHaiom
. npouecce OCBOCHUSI
OcHoOBHbIE IOHATHA (GYHKIMI 715 YTIIOB TOBOPOTA U OCTPHIX YTIIIOB pon N
6 o0pa3oBaTenbHON
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U OOBSICHEHNE UX TIPOTPAMMBL.
B3alMOCBS3U
OcHoBHBIE [IpuMeHEeHnEe OCHOBHBIX TPUTOHOMETPUUECKUX 2. CraproBast
TPUTOHOMETPUYEeCKHe | TOXIECTB JJI BBIUUCICHUS 3HAUCHUN JINArHOCTUKA
TOKAECTBA TPUTOHOMETPHYECKHUX (YHKIMI 1O OJHOM U3 HUX HOJrOTOBKH
W3ydenne 0CHOBHBIX (pOPMYII TPUTOHOMETPHUH: 00yyaromuxcst 1o
(GhOpMyIIBI CIIOKEHUS, YIBOCHHSI, IPEOOPa30BAHUS MKOJIEHOMY Kypcy
CYMMBI TPUTOHOMETPUYECKUX (PYHKIMI B MaTCMaTHKH,
BBISIBJICHUC MOTHBALlMU
IIPOU3BE/ICHUE U IPOU3BEACHUS B CyMMY U JICHHE MOTHBA
K M3YyYEHHUIO HOBOIO
MIPUMEHEHUE ITPU BHIYUCICHUH 3HAUYEHUS MaTepuana
IIpeodpa3oBanus TPUTOHOMETPUUECKOTO BBIPAKEHMSI M YIIPOILIEHHUS €rO. '
npocremux O3HaKOMJIEHHE CO CBOMCTBaMU CUMMETPUU TOUYEK Ha 3. Texymmii KOHTPOIH
TPUTOHOMETPHYECKHUX | EIUHUYHON B opme:
BbIPa:KeHU OKPY’KHOCTHU M IPUMEHEHHE UX JIJIS BBIBOJA POPMYIT - YCTHOTO u
IIPUBENCHHUS THCHMEHHOTO OIPOCa;
Pemenue no ¢popmynam U TPUTOHOMETPHUUECKOMY - IPaKTHYECKUX paboT;
Kpyry IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN. | - KOHTPOJIBHBIX patort
[TpumeHeHne 00IKX METOIOB PELICHHUS ypaBHEHUN o TeMaM  pasienos
(npuBeEeHKE K TMHERHOMY, KBaJPATHOMY, METO] AUCLIHILTHHEL,
o o - JOMalllHCH pa6OTBI;
IIpocreitmmne pa3oKeHus: Ha MHOXKHUTENH, 3aMEHbI IIEPEMEHHON) TpH .
v - CaMOCTOATCIIbHOU
TPUTOHOMETPHYECKHE | PELICHUH TPUTOHOMETPUUECKUX YPABHEHHM. paGoTs!
YPaBHEHUA U YMeHHe oTMedaTh Ha Kpyre pemeHnst MPOCTENIINX '
Hepasencmea TPUTOHOMETPUYECKUX HEPABEHCTB 4. Py6esKHbIif
KOHTpPOJIb IO TEMaM
«KopHn, CTEIICHH,
Jorapu@men,
«Kombunatopuka,
DOneMeHThI TEOpUH
BEPOSITHOCTEU
O3HaKOMIJICHHE C TIOHATHEM OOPATHBIX CPOATHOCTEH,
o OyHKIMNY,
TPUTOHOMETPUYECKHUX (PYHKLIUH.
" . «IIpounsBoaHbIe U
3y4eHHe ONpe/esIeHni apKCUHYCa, apKKOCHUHYCa, HHTErpATED.
apKTaHIeHca
ApKcunyc, yucina, opMyJIupOBaHUE UX, N300paKeHHe Ha 5. Mtorosas
APKKOCHHYC, €AMHUYHOW OKPYKHOCTHU, IPUMEHEHUE NPU PELICHUH artectanus B hopme
APKTAHIE€HC YHCJIA YpaBHEHHU 9K3aMeHa
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®YHKIIUU, UX CBOVICTBA U TPA®UKH

DyHKIUH.
IHonsiTue o
HelpepbIBHOCTH
byHkun

O3HakoMJICHUE C TIOHATHEM IEPEMEHHOM, MpUMEPaMu
3aBUCUMOCTEN MEXKIY [1EPEMEHHBIMHU.

O3HakoMJIeHHE ¢ TOHSATHEM TpaduKa, onpeesieHue
MPUHAIIICKHOCTU TOUYKH IpaduKy QyHKIIUH.
Omnpenenenue 1o ¢hopmyJie IPOCTEUIeH 3aBUCUMOCTH,
BUa ee rpaduka. Beipaxkenue no Gpopmyie ogHON
MIEPEeMEHHO uepe3 JApyrue.

O3HakoMIIeHHE C onpeeeHHeM (QyHKIIHH,
dbopmynupoBanue ero. Haxoxnenue odnactu
orpesesieHus 1 001acTH 3HaUCHUH QYHKIIMU

CBoiicTBa QyHKIHM.
I'padpmueckas
HHTepIpeTanus.
IIpumepsl
(pyHKIMOHAIBHBIX
3aBHCMMOCTEH B
peajIbHbIX

npoueccax M sBJIeHUsIX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX
3aBUCUMOCTEHN B PEaJIbHBIX MPOIECCaX U3 CMEXKHBIX
JUCLUILINH.
O3HaKOMJICHHE C JI0Ka3aTeIIbHBIMU PACCYKICHUSIMHI
HEKOTOPBIX CBOMCTB JIMHEHHOU U KBAJIpaTUUHOU
GyHKIUH, POBEICHNE UCCIICAOBAHUS JTMHEHHOM,
KYCOUHO-TUHEHHOMN, IPpOOHO-TUHEIHON 1
KBaJpaTUIHON (DYHKIIHI, TOCTPOCHHE MX TPAPHKOB.
[Toctpoenue u ureHue rpadukoB GyHKIUH.
HccnenoBanue QyHKIHH.
CocraBiienue BUA0B (PyHKINN IO JTAHHOMY YCJIOBHIO,
perieHue 3a1a4 Ha SKCTPEMYM.

Brinonnenune npeobpazoBanuii rpaduka GyHKImm

OopaTHble pyHKIMHU

Wzydenue nonsmusa oopamuoii pynkyuu, onpeaencHne
BHJIa U NOCMpOeHUe cpadura oopamuoi hynkyuu,
Haxodxcoenue ee obacmu onpeoeseHus u ooaiacmu
3nayenui. [lpumeHenue cBOMCTB QyHKIMN IpU
WCCIICIOBAaHNH YPAaBHEHHI U PEIICHUH 3a/1a4 Ha
KCTPEMYM.

O3HaKOMJICHHE C TOHSITHEM CI0XKHOW (DYHKIHUU

CreneHHble, MOKAa3a-
TeJbHbIE,
Jorapupmuyeckue u
TPUIOHOMETPHYECKHE
bynxuun.

Oo0partHble
TPUTOHOMETPHYECKHE
GyHKIun

Brruucnenue 3HaueHui GyHKINH MO 3HAUEHUIO
apryMeHTa.
Onpenenenne NOJI0KEHUS TOUKH Ha Tpaduke 1Mo ee
KOOpJIuHATaM U Ha00O0poT.
Hcnonb3oBanue cBOMCTB (PyHKIUI U1 CpaBHEHUS
3HAYEHUH CTeNeHel U JIorapu(MoB.
[TocTpoeHue rpaMKOB CTEMEHHBIX U JOTapUPMHUUECKUX
byHKIHII
Penienue nokazaTesbHbIX U JTOrapupMHUUECKIX
YpPaBHEHUW W HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHHE C IOHSITHEM HENPEPBIBHON
nepuoanueckoi GyHKIuM, GopMyIMpOBaHUE CBOWCTB
CHHYCa U KOCUHYCa, IIOCTPOECHUE UX Tpa(UKOB.
O3HaKOMJIEHHE C TOHITHEM TAPMOHHYECKUX KOJIeOaHMit
U TIpUMepaMH TapMOHUYECKHUX KoJieOaHuil 1uis
OTMCaHUs MPOLECCOB B (PU3UKE U APYTUX 00JIaCTIX
3HAHUS.
O3HakoOMJIEHHE C IOHATHEM Pa3pbIBHON NEPHOINYECKON
¢byHKIMH, GOPMYIHPOBAHUE CBOMCTB TaHTEHCA U
KOTaHT'€HCa, MOCTPOEHUE UX IpadrKOB.
[TpuMeHeHHne CBOWCTB (PYHKLUH JUIsl CpaBHEHUS

1. HHTepnperanus
pe3ynbTaToB
HAOJTIOICHUI 3a
JIeSITEITBHOCTBIO
o0yJaromerocs B
nporecce OCBOCHUS
00pazoBaTeILHOM
MIPOTPAMMBI.

2. CraproBas
JIMarHOCTHKA
MOJITOTOBKU
oOyJaronuxcs 1o
[IKOJTLHOMY Kypcy
MaTeMAaTHKH,

BBISIBJICHHE MOTHBALUU
K U3Y4YCHHIO HOBOTO
MaTepHaa.

3. Tekymmii KOHTPOIb
B (hopme:

- YCTHOTO "
MIMCEMEHHOTO OTpOCa;

- TIPaKTHYIECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JeioB
JUCLUIUINHBI;

- ToMaIrHei paboThl;

- CaMOCTOSITENIBHOM
paloThL

4. Py6exubiit
KOHTPOJIb [0 TeMaM
«Kopsn, CTETICHH,
norapuMeD),
«KomOuHnaTopuKa,
ONeMeHTBI TEOpUHU
BEPOSITHOCTEH,
DyHKINNY,
«IIpouzBoiHbIE u
MUHTETPaIbI».

5. Utorosasa
arrectanus B Qopme
JK3aMeHa
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3HAYeHUN TPUTOHOMETPUUECKUX (DYHKINH, perieHus
TPUTOHOMETPUYECKHUX YPaBHEHUM.

Ilocmpoenue epaghuxos obpammvix
MPUSOHOMEMPUYECKUX DYHKYULL U OnpeoereHue no
epaghuxam ux ceoticms.

BeinonHenue npeobpa3zoBaHus rpagMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITociienoBaTeILHOCTH

O3HaKoOMIJIEHHE C TOHITHEM YHCI0BOM
IMOCIE0BATEIBHOCTH, CIIOCOOaMHU €€ 3a/1aHusl,
BBIYHUCJICHUAMMHA €€ YJIICHOB.

OsHakomieHue ¢ nowsimuem npeoeia
noCne008amelbHOCmI.

O3HaKOMJICHHE C BBIYHUCICHHEM CyMMBI O€CKOHEYHOTO
YHUCJIIOBOT'O psma Ha HpHMepe BBIUHUCJIICHHUA CyMMBI
0ECKOHEUHO yOBIBAOIICH FEOMETPUICCKOM
MIPOTPECCHUH.

Penrenue 3aa4 Ha mpuMeHeHUE POPMYJIIBI CyMMBI
0ECKOHEYHO yOBIBAIONICH reOMETPUIECKON TPOTPECCUU

IIpousBoanas u ee
NpUMEHEeHHe

O3HaKoMJICHHE C IOHATHEM IPOU3BOJHOM.

Wzydenue u GopMyIHpOBaHUE €€ MEXaHUYECKOTO U
reOMETPHUECKOr0 CMBICIA, U3yUeHHE aIrOpUTMa
BBIUHCIIEHUS IPOU3BOIHON HA IIPUMEPE BBIYUCIICHUS
MI'HOBEHHOH CKOPOCTH U YIJIOBOrO K03 duuenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUIE.
YcBoenue npaBwit qudHepeHIIMPOBAHIS, TAOIUIIBI
IIPOU3BO/IHBIX 3JIEMEHTApHBIX (PYHKIUH, TPUMEHEHHE
st nuddepeHupoBanus GyHKIHM, COCTaBICHUS
YPaBHEHHUs KacaTeIbHOM.

N3yuenue TeopeM o CBA3M CBOWCTB (DYHKLIUU U
IIPOU3BOIHOM, (POPMYIMPOBKA UX.

[IpoBenenune ¢ TOMONIBIO MPOU3BOTHON UCCIECTOBAHUS
¢byHKIMH, 3a1aHHON (HOPMYIIOH.

YcTaHOBNIEHUE CBSI3U CBOMCTB (PYHKIMH U
MIPOU3BOIHOM MO UX rpaduKam.

[IpuMeHeHne MpON3BOIHOM IS PEIICHMS 3a1a4 Ha
HaXO0XJIeHHE HauOOJIbIIIEro, HAMMEHbBIIET0 3HAYCHUS U
Ha HaXO0XKJIEHUE DKCTpeMyMa

IlepBooGpa3znasn

O3HakoMJICHHE C TIOHATHEM MHTErpajia u
epBo0Opa3HOI.

W3ydenue mpaBuiia BHIYMCICHUS TIEPBOOOpA3HON U
teopembl HproTrona—JleitoamIa.

Pemenue 3a1a4 Ha cBsI3b IEpBOOOpa3HOM U ee
MIPOU3BO/THOM, BBIYHMCIICHHE TIEPBOOOPA3HOM ISt
JTaHHOM (QyHKITHH.

Pemrenue 3aa4 Ha MpUMEHEHUE HHTETpAJIa IS

1. HNurepnperanus
pe3yabTaTOB
HaOJTIOIEHUI 3a
JESITENbHOCTBIO
o0yJaromerocs B
nporecce OCBOCHUS
00pazoBaTeILHOM
IIPOTPaMMBIL.

2. CraproBas
JUarHoCTHKa
MOJTOTOBKH
oOyJarontixcs 1o
LIKOJIBHOMY Kypcy
MaTeMaTHKH;

BbISIBJICHUE MOTHBAIlMU
K H3YyYCHHIO HOBOTO
Martepuaa.

3. Tekymuil KOHTPOJIb
B (hopme:

- YCTHOTO "
MMCBMEHHOTO OIpOCa;

- IPAaKTHYIECKUX padoT;

- KOHTPOJIBHBIX PaboT
0 TeMaM pa3JeloB
JUCLUIUINHB;

- ToMalrHei paboTsl;

- CaMOCTOSTENIBHON
PpaboTBL

4. Py6exubit
KOHTPOJIb IO TeMaM
«Kopsn, CTETICHH,
JorapuQmeI»,
«KomOuHnaTopuKa,
OneMEeHTHI TEOpUHU
BEPOATHOCTEM,
DyHKIUNY,
«IIpousBojHBIE u
MHTETPaIbI».

5. Utorosasa
arrectanus B Qopme

H HHTErpaJ BBIUUCIICHUS (PU3HUECKUX BEIWYHH U ITONIaIeH 9K3aMeHa
YPABHEHHWSA 1 HEPABEHCTBA
YpaBHeHus u cucreMsbl | O3HaKOMIIEHHE C MPOCTEHIIUMH CBEIEHUSIMH O KOPHAX | 1. Hurepnperarmst
yPaBHEHUI areOpandecKnX YpaBHEHUH, NOHATUSIMH UCCIIEIOBaHMsI | PE3Y/IbTaTOB
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HepaBencrBa u

CHUCTEMBbI HEPABCHCTB €

ABYMS IIEPEMECHHBIMHA

YPaBHEHU U CUCTEM ypPaBHEHUM.

N3ydeHne TeopuM paBHOCHIBHOCTU YPABHEHUH U €€
IIPUMEHEHHS]. IToBTOpeHue 3aIUCU pelieHus
CTaHJAPTHBIX YPAaBHEHUH, NPUEMOB MpPeoOpa3OBaHMs
YPaBHEHMH Ul CBEICHUS K CTAHIAPTHOMY YPABHECHHMIO.
Pemenne palMOHAIbHBIX, UPPaLMOHATIbHBIX,
[I0KA3aTeIbHBIX U TPUTOHOMETPUUYECKUX YPaBHEHUM U
CUCTEM.

Hcnons3oBanne cBOHWCTB W rpaduKoB (DYHKIUN aiIs
pemieHns ypaBHeHUH. I10BTOpeHME OCHOBHBIX NPUEMOB
peLICHUS CUCTEM.

Pemenne ypaBHEHUN C INPUMEHEHHEM BCEX IIPUEMOB
(pa3noxeHUss Ha  MHOXKWTENM, BBEIEHUS  HOBBIX
HEU3BECTHBIX, MOJCTAaHOBKH, IpayuuecKOro MeTo/a).
Pemenne cucrtem  ypaBHEHHMM €  IIPUMEHEHHEM
Pa3ITUYHBIX CITIOCOOOB.

O3HakomJieHME ¢ OOIMMHM BONPOCAMH  PELICHHUs
HEpaBEHCTB U MCIIOJIb30BaHUE CBOWCTB M TIpadUKOB
(GyHKUMH TpU peIIeHur HEPABEHCTB.
Pemenne HepaBeHCTB UM CHUCTEM
MIPUMEHEHUEM Pa3IMUHBIX CIIOCOOO0B.
[IpumeHeHre MaTEMATHUYECKUX METOJOB JUISl PELLICHUs
COJIep KaTeNbHBIX 33/1a4 U3 Pa3InYHbIX o0sacTeil HayKu
U 1OpakTuku. VHTEepnpeTupoBaHHE pPE3yJbTATOB C
Y4ETOM peallbHbIX OIpaHUYECHUN

HCPAaBCHCTB C

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 "
MIMCEMEHHOTO OTpOCa;

- TIPaKTHYIECKUX PadoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JeioB
JUCLUIUINHBI;

- ToMaIrHei paboTsl;

- CaMOCTOSITENIBHOM
paloThL

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

5. Utorosasa
arrecranus B opme

9K3aMeHa
SJIEMEHTbI KOMBUHATOPUKHU, TEOPUN
BEPOATHOCTEHN U CTATUCTUKHA
W3ydenue npaBuiia KOMOMHATOPUKU U IPUMEHEHHE 1. HWureprperarmst
MIPH pelIeHUH KOMOMHATOPHBIX 3a]1a4. pe3yIpTaTOB
PelrreHne KOMOHHATOPHBIX 33/1a4 METOJOM Tepebopa i | HabmosenHit 3a
0 MIPABHITY YMHOKEHHUS. Hg’lTeHBHOCTBK’
O3HakoMJIeHHE C TIOHATUAMU KOMOMHATOPUKU: OOYHAIOIIErocA i
mporecce  OCBOCHHS
pa3MeIeHIsIMHA, COYCTaHUSIMHE, TIEPECTAHOBKAMU H N
00pazoBaTeILHOM
dbopmynaMu A UX BBIYHCICHHUS. IPOTPAMMEL
OcHOBHbIE TIOHATHSA OOmpsicHeHHE U TpEMEHeHHe GOPMYJT JITIsl BEIYUCICHUS
Kom0nnaropuku pa3MeILEeHUH, 2. CraproBast
MEPECTAaHOBOK U COYETaHUU IIpu pCIICHUHA 3a/1a4. JHUArHOCTHKA
Osnakomiuenue ¢ OuHomoMm HeloToHa 1 HOJI'OTOBKH
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TpeyrosbHUKOM Ilackais.
Pemenne npakTuyeckux 3a1ad ¢ UCIOIb30BaHUEM
MOHATUH U IPABUI KOMOMHATOPUKHU

JJIeMeHTbI TeOPUHU

N3yyenne ki1acCH4eCcKOro ONpeesieHns BEPOITHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOATHOCTEH.

oOyJarontuxcs o
HIKOJILHOMY Kypcy
MaTeMaTHKH;
BBISIBJICHHE MOTHBAIIUN
K H3YYCHHIO HOBOTO
Marepuana.

BeposiTHoCTEH PaccmoTrpenue npumMepoB BeIYUCICHUS BepOHTHOCTeﬁ. 3. Tekymmii KOHTPOJb
Pemenue 3ana4 Ha BBIYUCICHUE BEPOSITHOCTEN B Qopme:
coOBITHI - YCTHOrO "
IICEMEHHOTO OIPOCa;
- TIPaKTHYECKHX padoT;
- KOHTPOJIBHBIX pPaboT
0 TeMaM pa3JeloB
JVCLUIIINHBI,
- TOMaInTHe# paboTHI;
- CaMOCTOSTENIBHON
paloThL
4. PyGexHbIit
KOHTpPOJIb IO TEMaM
«KopHu, CTCIICHH,
norapuMeD),
«KomOuHnaTopuKa,
OJIEMEHThI TEOpUHU
BEPOSITHOCTEH,
IIpencraBiienue Dynxunin,
«IIpouzBosiHbIE u
JAaHHBIX O3HaKOMJIEHHE € IPEICTAaBICHUEM YMCIOBBIX JaHHBIX WHTErpaIbi».
(Tabauubl, U UX XapaKTepUCTUKAMM.
AHATrPaMMBl, Pemienue npakTuueckux 3ajgad Ha 00pabOTKy 5. Utorosas
rpa(])mm) YU CJIOBBIX JAaHHBIX, BBIYHMCIICHHUEC UX XaPAKTCPUCTUK aTTecranus B (l)opMe
9K3aMeHa
IF'EOMETPHUA
IIpsimbie 1 mu1ockocT | DopmMyIMpOBKA U IPUBEICHNE JOKA3aTEIbCTB 1. Wurepriperarms
B IPOCTPaHCTBE MPHU3HAKOB B3aMMHOT'O PACIOJIOKCHHUS MPSAMBIX U pe3ynbTaToB
IJIOCKOCTEM. Pacro3HaBaHue Ha 4yepTexax U MOAEISAX Ha0JTIONIeHH 3a
Pa3IMYHBIX CIIYYaeB B3AUMHOTO PACTIONOKEHHS NPsMpIx | ACATCIEHOCTRIO
U IJIOCKOCTEM, apryMEHTHPOBAHNE CBOUX CYKICHUM. o0yuaiowerocs i
. N nporiecce OCBOCHHS
DopMyIMpPOBAHKE ONPEACIICHUN, IPU3HAKOB U CBOMCTB .
N 00pazoBaTeIbHOM
napaylieNbHEIX H EPIEHIUKYIAPHBIX MIOCKOCTEH, HpOTPAMMBL.
JBYI'PAaHHBIX U JIUHEHUHBIX YIJIOB.
2. CraproBas
BeInonHeHne MOCTPOECHUS YIVIOB MEXAY IPSIMBIMH, JIMarHOCTHKA
MpsAIMOM M TUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH IO HO/IrOTOBKU
OIMCAHUIO U PACIIO3HABAHUE UX HA MOJEIAX. o0yuaromuxcs 1o
[IpuMeHeHne pU3HAKOB U CBOMCTB PACHOJIOKEHUS IIKOJIbHOMY Kypcy
MaTEMaTUKH;

MPSMBIX U IJIOCKOCTEN IPU PELIEHUH 3a/a4.
N300paxeHune Ha pUCYHKax U KOHCTPYHPOBaHUE Ha
MOJIENSAX NEPIEHINKYIISIPOB U HAKIIOHHBIX K IVIOCKOCTH,
MPSIMBIX, MapAJIJIENIbHBIX IIOCKOCTEH, YTTIOB MEKIY
IPSIMO U TUIOCKOCTBIO M 000CHOBaHHE MOCTPOCHHUS.
Pemenuie 3a1a4 Ha BBIYHCIICHHE T€OMETPHUUECKHUX
BeaM4MH. ONUCBIBAHUE PACCTOSIHUS OT TOUKHU 10
IJIOCKOCTH, OT MPSMOI1 10 MIIOCKOCTH, MEXTY

BBISIBJICHHE MOTHBAIIMU
K H3Y4YCHHMIO HOBOIO
Marepuaa.

3. Texkyuwmii KOHTpOIB
B (hopme:
- YCTHOTO u
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IJIOCKOCTSIMU, MEKY CKPEIIUBAIOIIUMHUCA MTPSIMBIMU,
MEX/1y MPOU3BOIBHBIMU (PUTYPAMHU B TPOCTPAHCTBE.
DopMyIUpPOBAaHUE U IOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TeopeM CyIIeCTBOBaHHS, CBOMCTBA).
N300pakeHre Ha YepTekKax U MOJICIISAX PACCTOSIHUSA U
000CHOBaHHUE CBOMX CyxAeHU. Onpenenenue u
BBIUHCJIEHUE PACCTOSHUI B IPOCTPAHCTBE.
[Ipumenenue GopMy U TEOPEM INTAHUMETPUU AJIS
peuienus 3a1a4. O3HaAKOMJIEHUE C TOHATHEM
MapajuieJIbHOTO IPOESKTUPOBAHUS U €r0 CBOMCTBAMU.
DopMyIupOBaHUE TEOPEMBI O IIOLIAIN
OpPTOTOHAJIBHOM NPOEKIIMY MHOTOYTOJIBHHKA.
[Tpumenenue Teopuu At 000CHOBAHUS MIOCTPOCHU U
BBIYUCIICHUI. APrYMEHTUPOBAHUE CBOUX CYKJICHUH O
B3aMMHOM PACIIOJIOKEHUH TPOCTPAHCTBEHHBIX (pUryp

Onucanue U XapaKTepUCTUKA PA3TUYHBIX BUJIOB
MHOTOTPaHHUKOB, TIEPEUUCIICHUE UX DJIEMEHTOB U
cBoiicTB. M300pakeHre MHOTOTPaHHUKOB U
BBITIOJITHEHUE TIOCTPOCHUS HAa N300PAKEHUSIX U MOJIEIISAX
MHOTOTPaHHHUKOB.

IMUCBMEHHOTO OIPOCa;
- TIPAaKTHYECKHX paboT;

- KOHTPOJIBHBIX paboT
Mo TeMaM pa3JeiioB
JTUCITATUTAHBL;

- TOMaITHe# padoTHI;

- CaMOCTOSITEITLHOU
paloThL

4. PyGexHbrit
KOHTPOJb IO TeMaM
«KopHu, CTCIICHH,
JoTapupMBbI»,
«KomOuHnaTopuka,
DIIEMEHTHI TEOPHH
BEPOATHOCTEM,
DyHKIIUNY,
«IIpouzBosiHbIE u
HAHTETPABI».

5. Urorosas
arrecranusi B opme

BrrunciieHue TMHEWHBIX 3JIEMEHTOB U YIJIOB B ’K3aMEHa
IIPOCTPAHCTBEHHBIX KOH(MUTYpALUSX,
apryMEHTHPOBAHHUE CBOUX CYKJICHUI.
XapakTepucTUKa 1 H300pakeHUe CeUEHUs, pa3gepmKu
MHO202PAHHUKOG, BBIYUCIICHUE TIIOLIAAEH
noBepxHocten. [locTtpoeHne npocTermmx ceueHui
Ky0a, mpu3Msl, tupamuisl. [lpumenenne GpakToB u
CBEICHU 13 MIJIaHUMETPUH.
MHororpanHuku O3HaKOMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dbopMyIHpOBaHUE ONPEICIEHUI U CBONUCTB.
XapakTeprucTuKa CMMMETPUH TeJ BPAIIEHUS U
MHOT'OTPaHHHUKOB.
[IpuMeHeHne CBOWCTB CHMMETPHH NIPY PEIICHHUH 3a4a4.
Vcnonb30BaHue NpHOOPETEHHBIX 3HAHUN IS
HCCIIEIOBaHMs U MOJEIMPOBAHNUS HECIIOKHBIX 3a/1a4.
N300paxeHne OCHOBHBIX MHOTOI'PAaHHUKOB 1
BBITNIOJTHEHUE PUCYHKOB I10 YCIOBHSAM 3314
O3HakOMJIEHME ¢ BUJAMH TE€J BPaLCHMS, 1. Wnreprperarius
(dhopMyIMpoBaHHE UX ONPEIECTICHUN U CBOMCTB. pe3yIbTaToB
DOpMyTHPOBAHHE TEOPEM O CEUCHNH MIAPa ITOCKOCThI0 | HAOIONIeRHH 3a
1 TUTOCKOCTH, KacaTelIbHOM K cdepe. ACATCNLHOCTBIO
XapakTepucTUKa U U300pakeHue TeJ BpallleHus], UX o0yuaiowmerocs "
nporiecce OCBOCHUSI
pa3BepTKHU, CEUCHUSI. § 0BpasoBaTeNHbHOM
Pemenue 3an1a4 Ha MOCTPOEHHUE CEUEHNM, BEIUNCIICHHUE pOTPAMMEL
JUTUH, PACCTOSIHHM, YIioB, ruiomanei. [Iposenenue
JI0Ka3aTENbHBIX PaCCyXIECHNUN NIPU PEILICHUY 3ajau. 2. Craprosas
[IpumeHeHne CBOMCTB CUMMETPUM MIPU PEIICHUU 3a/1a4 JIMArHOCTHKA
Ha TeJa BpalleHus, KOMOMHAIIMIO Tell. I0JITOTOBKU
Tesia u noBepxHocTu | M300pakeHre OCHOBHBIX KPYTJIBbIX TEJ U BBIITOJIHEHUE 00yyaroImuxcs 1o
BpaleHus PUMCYHKa IIO YCJIIOBHIO 3a4a4H LIKOJIEHOMY Kypcy
N3mepenus B O3HaKOMJIEHHE C MIOHATHIMH IUIOLIAAN 00bEMA, MaTCMaTHKH,
reoMeTpHu aKCHOMaMH M CBOMCTBAMH. BEUBICHHC MOTHBAIIHH
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Pemienue 3a71a4 Ha BEIYMCIICHUE TIOMIAICH TITIOCKUX
(buryp ¢ npuMeHEHHEM COOTBETCTBYIONTUX (GOPMYIT U
(dakToB U3 IiaHuMeTpun. M3ydenne Teopem o
BBIYHCIICHUH 00bEMOB POCTPAHCTBEHHBIX Tell,
pelieHre 3a1a9 Ha IpUMeHeHHe GOPMYIT BEIUHCIICHHUS
o0bemoB. U3yuenue Gpopmy: 1151 BBIYUCIICHUS
JI011a1eH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpallleHUs.

O3HaKOMJIEHUE C METOJOM BBIYMCIICHHS ILIOIIAIN

noBepxHocTu cepsl. Perenne 3a1a4y Ha BIYUCIICHUE

IJI0IAJIeH TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEI

Koopaunatsl n
BEKTOPBI

O3HakOoMJIEHME C TIOHATHEM BekTopa. M3yueHue
JEKapTOBOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHHE 110 3aJaHHBIM KOOpPAMHATaAM TOYEK M
IJIOCKOCTEH, HaXO0XKACHUE KOOPAUHAT TOYEK.
Haxoxnenne ypaBHeHUH OKpPY>KHOCTH, chepsl,
IUIOCKOCTH. BrIunciieHne pacCToSHUN MEX1y TOUKaMU.
N3yueHne cBOMCTB BEKTOPHBIX BEJIMYHH, ITPABUII
pa3IoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXOXKICHUS KOOPJAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUJI AEUCTBUH C BEKTOPAMU,
3a/IaHHBIMUA KOOPJMHATAMH.

[IpumeHneHne Teopuu NpyU PELICHUH 3a/1a4 Ha JEHCTBUSA
C BEKTOpaMH.

N3y4enne ckansspHOro Npou3BeIEeHUS BEKTOPOB,
BEKTOPHOI'O YPABHEHUS IIPSIMOM U INIOCKOCTH.
IIpuMeHeHne Teopuu NpU PELLICHUH 3a-

Jlay Ha JEUCTBUS C BEKTOPaMHU, KOOPJAUHATHBIA METOI,
IIPUMEHEHHE BEKTOPOB Ul BBIYUCIICHUS BEIIMYUH YIJIOB
U PacCTOSIHUM.

O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACIOJIOKEHUU MIPSAMBIX U
IIJIOCKOCTEM C MCIOIb30BAHUEM BEKTOPOB

K U3YUYCHHUIO HOBOTO
MarepHana.

3. Tekymuii KOHTPOIb
B (hopme:

- YCTHOTO 17§
MIHCBMEHHOTO OTPOCa;

- MPAaKTHYECKUX padoT;

- KOHTPOJIBHBIX pPaboT
Mo TeMaM pa3JesioB
JUCHIUTUTAHE;

- TOMaITHe# padoTEHI;

- CaMOCTOSITESTBHOM
paloThL

4. Py6exusrit
KOHTPOJIb MO TeMaM
«KopHu, CTETICHH,
norapuMeD),
«KomOuHnaTopuKa,
OneMeHTHI TEOpUHU
BEPOSITHOCTEH,
DOyHKIUNY,
«IIpouzBosiHbIE u
HAHTETPABI».

5. UroroBas
arTectanus B Gopme
dK3aMeHa

[imranupyeMble TMYHOCTHBIE PE3YJIbTATHI B XOI€ PEAIM3ALUU ITPOIPAMMBI

nucturasel OY .04 Marematuka

JUISL CTICIMAJIBHOCTEH TEXHOJOTHUECKOTO, COITMAIbHO- IKOHOMUYECKOT0 IIpoduiIci

JINYHOCTHBIE Pe3yJabTAThI
peaiM3aiuu MPOrpaMMbl BOCITUTAHUS
(Oeckpunmopwi)

Kopn
JMYHOCTHBIX
pe3yJbTaToB
peanuzanuu
NMPOrpamMMbl
BOCIIUTAHMS

[IposiBisitOIINI U TEMOHCTPUPYIOIIUN YBAaXXEHUE K JIFOASAM TPY1a, OCO3HAIOLINN IEHHOCTh
coOcTtBeHHOr0 Tpyaa. CrtpeMsmuiics K (OPMUPOBAHUIO B CETEBOW Cpele JMYHOCTHO U JIP 4
po(hecCHOHATBEHOTO KOHCTPYKTHBHOTO «IIM(POBOTO CIEHAA»

3a00TAIUNACS O 3aIUTE OKPYKAIOIIEH Cpe/ibl, COOCTBEHHOHN M Uy»O0i 0€301MacHOCTH, B TOM
qrcie HuppoBoit

JIP 10
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