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Pabouas mporpamma oOmieoOpa3oBarenbHOro ydeOHOro mpeamera «MaTemMaTHKa
pa3paboTaHa Ha OCHOBE (eIepaIbHOTO rOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTAHIAPTa CPEIHETO
obmiero obpazoBanust ot 17.05.2012 r. Ne 413 u ¢enepanpHOil 00pa3oBaTENbHON MPOrpaMMBI
cpennero obmero obpaszoBanus oT 18.05.2023 1. Ne 371 ¢ yuerom TpebGoBaHmii (enepabHOTO
roCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHAApTa CPeaHEro MpodeccHoHaIbHOro 00pa3oBaHus MO
cenuaibHocTd  15.02.06 MoHTax, TEXHUYECKass OHKCIUIyaTallusi W PEMOHT XOJIOJIUIbHO-
KOMITPECCOPHBIX U TETIOHACOCHBIX MAIIIMH U YCTAHOBOK (IO OTPACIISIM).

Opranm3anusi-pa3padoryuk: [IMUTPOBCKUN pPBIOOXO3SIMCTBEHHBIM  TEXHOJIOTMYECKUI
uHCeTUTYT  (prmman)  denepalbHOTO  TOCYIapCTBEHHOTO  OKOJDKETHOTO  00pa3oBaTeNIbHOTO
YUPEKACHUS  BBICHIETO  OOpa3oBaHUS  «ACTpaxaHCKHH  TOCYJapCTBEHHBIM  TEXHUYECKUN
yauBepcute™ (JIPTU ®I'BOY BO «AT'TY»).

Pa3paboTumk: npenogaBaTelp Beiciel KBanupukanuonHon kareropun . A. [llenenena

Peuenzent: nonent kadenpsl TIINuXT Kosanenko B.H.

PaccmoTpena u omo0peHa Ha 3aceJaHUM LUKIOBOW KOMHCCHH 0O0IIe00pa3oBaTeIbHBIX,

0o0IIMX  TYMaHUTAPHBIX W  COLMAIBHO-d)KOHOMHUYECKHMX,  MaTeMaTH4YeCKuX M  OO0ImHuxX
€CTEeCTBEHHOHAYYHbIX JUCHUIUIMH MPOTOKOJI Ne 7 oT «15» mapta 2024 r.

IIpencenaresib UMKJI0BO KOMHCCHHA ,{/(/{a N.B. Maxknranosa



CTPYKTYPA PABOYEN ITPOI' PAMMBbI
OBIINEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPE/IMETA

1. IOACHHUTEJIBHASA 3AITMCKA

1.1. O0mas xapakTepucTUuKa 0011e00Pa30BaTEJIbHOI0 Y4eOHOr0 npeamMera
Pabouass mporpamma  oOmieoOpazoBarenbHOro  yueOHoro  mpeamera  OVILO03.Y
«MatemaTuka» COCTaBlieHa B COOTBETCTBHH C TpPeOOBaHUSAMHU (eAepalbHOTO TOCYIAPCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAAapTa cpeaHero oOmiero oOpa3oBaHus U (erepabHON 00pa3oBaTEIbHON
pOTrpaMMbI  CpeiHero oO0miero oOpa3oBaHUsT B Mpeleinax OCBOCHHS IMPOrpaMMbI TOJATOTOBKU
CHELHMAINCTOB CPETHEr0 3BeHa Ha 0a3e OCHOBHOIO OOIIEro O0O0pa3oBaHMs C Y4eTOM TpeOOBaHUI
(denepaabHOro TOCYAapCTBEHHOTO O00pa30BaTEIbHOIO CTAaHIApTa CPEIHEro MPOQEeCcCHOHATBHOTO
oOpasoBanus 1o moyiydaemoi crnenuanbHocTu 15.02.06 MoHnTax, TexHUYecKasi SKCIUlyaTalus U
PEMOHT XOJIOAMIBHO-KOMITPECCOPHBIX U TEIIOHACOCHBIX MAIIMH U YCTAHOBOK (II0 OTPACIISIM).
Coneprxanue paboueit mporpaMMbl HaIIPaBJICHO Ha JOCTIKCHUE CICAYIOMINX IeJIei:
— ofecrieyeHre CHOPMHPOBAHHOCTU TPEACTABICHUH O CONHMAIBHBIX, KYJIbTYPHBIX U
HCTOPUUYCCKUX @aKTOan CTaHOBJICHUA MaTEMaTHUKU,
— obecrieyeHre CPOPMHPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO M MATEMaTHYECKOTO
MBIIICHHST,
— obecrieyenne c(HOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MMOJYUYCHHBIC 3HAHUS TPH PEIICHUN
Pa3IMYHbIX 3a4a4,
— obecrieyeHre CHOPMHPOBAHHOCTU TIPEACTABICHUH O MaTeMaTHKe KaK 4YacTh oOIlie-
YeJI0BEYCCKON KYJIbTYPbI, YHUBEPCAJIbHOM SI3bIKC HAYKH, MMO3BOJIIONIEM OIKMCHIBATh W HM3y4aTb
PCATIBHBIC ITPOLCCCHI U SABJICHUA.

1.2. MecTo 00111€00pa30BaTeILHOI0 Y4eOHOr0 MpeAMeTa B y4eOHOM IJIaHe

Oo6meoOpa3oBatenbHblii yueOHb mpenmer OVYIL.03.Y  «Marematuka» BXOAUT B IIHKI
00s3aTeNbHBIX yUEOHBIX NpeaMeToB (YriayOJeHHBI ypOBEHb) M SIBISETCS COCTaBHOM YacThIO
MOJATOTOBKU CHEIHAIMCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOro obmiero obOpazoBanus. dopma
IPOMEKYTOUHOM aTTeCTalli — 3K3aMEeH BO 2 CEMECTpe.

1.3. Pe3yabTaThl 0CBOEHHUS 00111€00pa30BaATEILHOIO Y4eOHOI0 NpeaMeTa

Cormacho ®I'OC COO, ycraHaBnuMBalOTCA  TpeOOBaHMsS K pe3ylbTaTaM OCBOEHUS
00y4aroIuMuUCs MPOrpaMM CpEeAHEro OOLIero OO0pa30BaHMS: JUYHOCTHBIM, METAalpeIMETHBIM U
IIPEIMETHBIM.

JInyHOCTHBIE  Ppe3yJbTaTbl OCBOGHHMS OCHOBHOW  00pa30BaTelIbHONW  MPOTPaMMBbI
JOCTUTAIOTCS B €IMHCTBE Y4eOHOM ¥  BOCHUTATENbHOM  JIeATENbHOCTH  OpraHU3alui,
OCYIIECTBIISIFOIEH  00pa3oBaTeNbHYIO JAEATEIbHOCTh, B COOTBETCTBUUM C TpPaJULIUOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMH, HCTOPHUYECKMMHM M JIyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
IOPUHATBIMH B OOIECTBE MpaBUJIaMH M HOPMaMHu TIOBEJEHUS, M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUs, CaMOBOCIIMTAHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH IO3ULMHU JMYHOCTH,
NaTpUOTH3MA, TPAXKJAHCTBEHHOCTH, YBAXKEHHUS K IMaMATH 3allUTHUKOB OTeuecTBa M IOJBUram
I'epoeB OteuecTBa M CTaplIeMy I[OKOJEHHIO, 3aKOHY W IpPaBONOPSAKY, TPYAY, B3aWMHOIO
yBa)KeHHUsI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPAJIULUSAM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUPOIE U OKPYKAIOLIEH cpeie

JInuHOCTHBIE  pe3yJbTaThl  OCBOEHHS ~ OCHOBHOM  00Opa3oBaTeNbHOM  MpOrpammbl
00yYaroImKUMUCS JTOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMIO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIIUMH,
NO3UTHUBHBIX ~ BHYTPEHHUX  YOKICHHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM  LEHHOCTSIM



POCCUICKOTrO OO0IIEeCTBa, PACHIMpPEHUE JKU3HEHHOTO OIBITAa W OMbBITa JEATEIBHOCTH B IpOIecce
pean3aluy OCHOBHBIX HalPaBJIEHUH BOCIIUTATENbHOMN JA€ATEIbHOCTH, B TOM YHCJE B YACTH:

1) epasicoanckozo socnumarusi:

- chOpPMUPOBAHHOCTh TPAXKIAAHCKOW TO3UIMH OOydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIECTBa;

- OCO3HAaHUE CBOMX KOHCTHUTYIMOHHBIX IpaB U OOsA3aHHOCTEH, yBa)KeHHWE 3aKOHAa U
MIPABOIIOPSIKA;

- TMPUHATHE TPAIUIMOHHBIX HAIMOHAJIBHBIX, OOIEYEIOBEYECKMX TI'yMaHUCTHYECKUX U
JEMOKPATHICCKUX [IEHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOATH HUACOJOTHH SKCTPEMH3Ma, HalMOHANIMW3Ma, KceHodoOuu,
JTUCKPUMHUHAIIMH 10 COITUABHBIM, PEIIMTHO3HBIM, PACOBBIM, HAITHOHATBLHBIM ITPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIBbHOCTh B HMHTEpEcax TIpa’kJaHCKOro OOIlecTBa,
y4acTBOBaTh B CaMOYIPABJICHHUU B 00IIE0Opa30BaTENbHONW OpPraHU3aIMHM U JIETCKO-FOHOIIECKUX
OpraHHu3aIusiX;

- YMEHHE B3aUMOJICHCTBOBATh C COIMMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) nampuomuuecko20 60CRUMAHUSL:

- ¢(OpPMHUPOBAHHOCTh POCCUNUCKON TPaXkIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY Hapoy, 4yBCTBa OTBETCTBEHHOCTH mepes, PoauHoii, ropaocTy 3a cBoii kpai, cBoro Ponuny,
CBOW SI3BIK ¥ KYJIBTYPY, POIILIOE M HACTOSIIIEe MHOTOHAIMOHATIBHOTO Hapoaa Poccuu;

- IEGHHOCTHOE OTHOIIIEHHE K FOCYAapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U MPUPOTHOMY
HACJICUIO, MMAMATHUKAM, TPAJIUIHUSIM HapoaoB Poccuu, noctmxkeHusM Poccuu B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHUSX U TPYE;

- uyieiiHas yOeXIeHHOCTh, TOTOBHOCTh K CIIY)KCHHIO U 3ammTe OTedecTBa, OTBETCTBCHHOCTh
3a ero cyan0y;

3) 0yX08HO-HPABCMBEEHHO20 60CRUMAHUSL:

- OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCUNCKOTO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHICCKOTO TTOBEICHUS;

- CIIOCOOHOCTH OIICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;

- OTBETCTBCHHOE OTHOINCHWUE K CBOMM pOJUTEISIM W (WJIU) JPYTUM 4WIECHAM CEMBH,
CO3IaHHUI0 CEMBU Ha OCHOBE OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEWHOI KU3HU B COOTBETCTBUU
C TpaauI¥sIMH Hapo10B Poccuu;

4) sacmemuyecko20 80CHUMAHUSL:

- ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIFOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIIECTBEHHBIX OTHOIIICHHIA,

- CITOCOOHOCTH BOCITPHHUMATD PA3JIMYHBIC BHJIBI HCKYCCTBA, TPAJHWIIMHA U TBOPYECTBO CBOETO
U IPYTUX HApOJOB, OIIYIIATh YMOIIMOHAILHOE BO3/ICHCTBHUE UCKYCCTBA,

- YOXKJICHHOCTh B 3HAYMMOCTH JUISl TIAYHOCTH M OOINECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUI U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHWIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHUE IPOSBIATH
KauecTBa TBOPYECKON JIMYHOCTH;

5) @usuueckoeo socnumanusi:

- copMupoBaHHOCTH 370pOBOr0 M Oe3omacHOro o6pa3a >KHU3HHM, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

- morpeOHOCTP B  (U3MYECKOM  COBEPIICHCTBOBAHWHW, 3aHATUSAX  CIOPTHBHO-
03/IOPOBUTEIIHLHOM IS TETFHOCTHIO;

- aKTUBHOE HEMPHSTHE BPEAHBIX MPUBBIYEK M UHBIX (DOpPM MpUUYHHEHUS Bpeaa Gpu3ndeckoMmy
U TICUXUYECKOMY 37I0POBbIO;

6) mpyoosoeco eocnumanusi:



- TOTOBHOCTH K TPY/y, OCO3HAHHE [[EHHOCTH MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K aKTUBHOM JESITEIbHOCTH TEXHOJIOIMUECKON U COLMaIbHON HAPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITENIbHO BBITIOIHATH TaKYIO JAESTEIbHOCTD;

- UHTEpEeC K pa3iuyuHbIM cdepaM MpodeccHoHAIbHON AESITeTbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHEIH BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

- TOTOBHOCTb M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOPA30BaHHMIO HA MPOTSHKEHUU BCEH
KU3HU,

7) 9KOI02UHECK020 60CRUMAHUSL:

- c(hopMHPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUE BIMSHUS COIHMAIBHO-
SKOHOMHMYECKHUX TMPOILECCOB Ha COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUTAHUPOBAHHME UM OCYIIECTBICHUE ICHCTBHI B OKpYXKalOUIeH cpele Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOIO PA3BUTHsI YEIIOBEUYECTBA;

- aKTUBHOE HENpUSTHE ACUCTBUIA, TPUHOCIIINX BPE OKPYKaIOIEeH cpee;

- YMEHHE TPOTHO3MPOBATh  HEOJATOMPUATHBIC  JKOJOTHYECKHE  ITOCIICICTBUS
IpeIpPUHUMAEMbIX JEHCTBUI, TPeI0TBpAIaTh UX;

- pacUIMpeHHE OIbITA JACSITEIBHOCTUA SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) yennocmu nayuno2o noznanus:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAyKd M  OOIIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO Ha JUAlOre KYyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHUE S3bIKOBOI M UMTATENbCKOM KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBUS
MEXIY JIIOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHME IIEHHOCTH HAY4HOH [EeSATEIbHOCTH, TOTOBHOCTh OCYILECTBISTh MPOCKTHYIO U
MCCJIEI0BATENBCKYIO ICSITEIbHOCTh UHIUBUIYAIBHO U B TPYIIIIE.

MeranpeamMeTHble pe3yJbTAaThbl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MpPOTpamMMbI
JTOJKHBI OTPaXaTh:

1) Osnadenue ynusepcanrbuvimu yueOHbIMU NOZHABAMENbHLIMU OCUCMEUSMU.

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENbHO (QOPMYTUPOBATH U AKTYaAIM3UPOBATh MpoOJeMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUSA JJISl CPaBHEHUS, KIaCCU(PUKAIIUN
1 0000I1IeHHS;

- OIPENENSTh LIeJH eATENbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKECHUS,

- BBISIBJISITHh 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTH, OIIEHMBATHh COOTBETCTBUE PE3YJIbTATOB ILIEJISIM,
OIICHUBATh PUCKHU MOCIIEICTBHUI IESITEIbHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

0) 60a30BbBIC UCCIIENOBATEIbCKUE ACHCTBUSA:

- BJIQJIeTh HABBIKAMH y4€OHO-UCCIIEIOBATETHLCKON U MPOSKTHOW AESATeIhHOCTH, HaBBIKAMU
paspernieHus: mpooiem;

- CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY TOMCKY METOJOB peIIeHUs
MPaKTUYECKHX 3aJ1a4, MPUMEHEHHUIO Pa3TUIHBIX METOIOB MTO3HAHMSI;

- OBJIQJICHUE BUJAMU ACSATEIBHOCTU MO MOJYYEHUIO HOBOT'O 3HAHMS, €r0 MHTEpIIpPETAIUH,
npeoOpa30BaHMUI0 M MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX CHUTYallUsIX, B TOM YHCIIE MPU CO3/IaHUN
Y4eOHBIX U COIUAIBHBIX TPOEKTOB;

- (opMHUpOBaHWE HAYYHOTO THMA MBIIUICHUS, BJIAJICHUE HAyYHOH TEPMHUHOJIOTHEH,
KITFOYEBBIMH MTOHSATHSAMHI U METOJIaMU;

- CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJla4yd B 0Opa30BATEIbHOW JESITEIBHOCTH M
JKU3HEHHBIX CUTYaIUsX;

- BBISIBJIATH NPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyalM3UPOBaTh 3a/adyy, BbIABUTaTh
TUIIOTE3Y €€ PelIeHUs, HAaXOJAUTh apryMEHTBHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh



napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHaJIM3UPOBATH MOJIYYEHHBIE B X0JI€ PELICHUS 3aa4u pe3yIbTaThl, KPUTUYECKU OLIEHUBAThH
UX JOCTOBEPHOCTbh, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

- pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIINUXCS MaTepHaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

- OCYILECTBJIATH IIEJICHANPABICHHBIN MOUCK IEepeHOoca CPEACTB U CIIOCOOOB JCHCTBHS B
npodeccuoHaNbHYIO Cpeay;

- yMeTh TEpPEHOCHTh 3HAaHUS B I[IO3HABATEIBHYI0 M  IPAKTHYECKYl0 0O0IacTu
KU3ZHEJCSATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

- BBIJIBUTATh HOBBIE UJCH, ITpeilaraTh OPUTHHAIbHBIC TIOJIXO/Ibl U PELICHHUS;

- CTaBUTb MPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PELICHHUS;

B) paboTa ¢ uHpopMaIuei:

- BJAJeTh HaBbIKAMHM MOJYYCHHsS HWHPOPMAIUU W3 HCTOYHUKOB pA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHANIU3, CUCTEMATH3aIUI0 U UHTEPIIpEeTalni0 HHPOpMaIuu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (hopMaTax ¢ y4eTOM Ha3HaYeHUs WH(OPMALIUU U LIEeTeBOU
ayJIUTOpPUH, BBIOHPAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIN3allUH;

- OIICHUBATh JTIOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpPMAIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HCIOJIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 3a/a4 C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOM 0€301acHOCTH;

- BIIQJIeTh HAaBBIKAMHU pACIO3HABaHHWS ¥ 3alIMTHl HHpOpMAIUH, HWH(POPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

2) Osnaoenue ynugepcanbHblMu KOMMYHUKAMUSHBIMU OCUCTNEUAMU.

a) obmieHue:

- OCYILIECTBIJIATh KOMMYHHKAIIMH BO BeeX chepax KU3HU;

- pacmo3HaBaTh HeBepOaTbHBIE CpPEACTBA OOUICHHS, MOHMMATh 3HAUEHHE COIHAIBHBIX
3HAKOB, PACO3HABATH MPEANOCHUIKY KOHPIUKTHBIX CUTYAlUi U CMSTYaTh KOH(JIUKTHI;

- BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHHUS U B3aUMOICUCTBUS;

- apryMEHTHPOBAHHO BECTHU JAMAJIOT, YMETh CMT4aTh KOH(IUKTHBIE CUTYAIIHH;

- pa3BepHYTO M JIOTUYHO H3J1aratb CBOIO TOYKY 3pPEHHs] C HCIOJIB30BAaHHEM S3BIKOBBIX
CPE/CTB;

0) COBMECTHasl IeATEIbHOCTb:

- IOHUMATh U UCIOJIL30BaTh MPEUMYIIIECTBA KOMAHAHON ¥ MHIUBUIYaTbHOU PabOTHI;

- BBIOMpATh TEMATHKy W METOJABI COBMECTHBIX JEHCTBUN C y4eTOM OOIIUX HHTEPECOB H
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

- TNPUHUMATH TEIM COBMECTHOH JeATeNbHOCTH, OPTraHW30BHIBATh W KOOPAWHUPOBATH
JIeMCTBUS MO €€ JOCTHKEHUIO: COCTAaBIIATh IUIaH JeHCTBUH, paclpeesiaTh pOoJd ¢ Y4eTOM MHEHHUH
YYaCTHHUKOB OOCYXIaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

- OLIGHUBATh Ka4eCTBO CBOETO BKJIAJIa U KAXXJIOT0 yJaCTHHKA KOMAH[bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- TpeajaraTh HOBbIE MPOEKTHI, OLEHUBATh HMJIEM C TMO3MIMU HOBHM3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- KOOPAMHHPOBATh U BBHINONHATH pPabOTy B YCIOBUSX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJCHCTBUS;

- OCYILECTBJIATh TO3UTHBHOE CTPATErMYECKOE TIIOBEACHUE B pPAa3JIMYHBIX CHTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

3) Osnaodenue yHUBepCcanbHblMU pe2yismuUeHbIMU OetUCMBUIMU.:



a) CaMOOpraHu3aLys:

- CaMOCTOSITENIbHO OCYIIECTBIATh IO3HABATENbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7]a4ll B 00pa30BaTEIbHON NESATEIBHOCTH M KU3HEHHBIX
CUTYalUsX;

- CAMOCTOSATENIPHO COCTAaBIIATH IIJIaH PEIICHUS NMPOOIEMBI C YyUETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUN;

- 1aBaTh OLICHKY HOBBIM CHUTYallUsM;

- pacUIMpATh paMKH Y4eOHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX MPEAIOYTEHUN;

- JIeNlaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

- OLICHUBATh PUOOPETEHHBIH OIBIT;

- COcOOCTBOBaTh (POPMUPOBAHMIO M MIPOSIBICHUIO IIMPOKON 3PYAMILIMU B Pa3HBIX 00JacTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIILHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YIBTATOB LIETISIM;

- BJIaJIeTh HaBbIKAMU II03HABATENIbHOM pedeKkchy Kak 0CO3HAHMsI COBEPILAEMbIX JeHCTBUI
Y MBICIIUTEIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

- HCIOJIB30BATh NpUEMbl pe(IeKCUN AJIS OLEHKU CUTYaIluH, BbIOOpa BEPHOI'O PELICHUS;

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEIICHHS M0 UX CHIDKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, IPeAIoaratoIuil copMUpOBaHHOCTb:

- CaMOCO3HaHMs, BKIIIOYAIOIIEr0 CHOCOOHOCTh IOHMMAaTh CBOE 3MOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHOM 3MOLIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0e;

- caMOperyjMpoBaHHs,  BKJIIOYAIOLIEIO  CAMOKOHTPOJb,  yYMEHHME  IPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJEHHME, CIOCOOHOCTh aJalNTHPOBATHCA K 3MOLMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

- BHYTpEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHIO LeNU U YCHexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXOJISl U3 CBOMX BO3MOKHOCTEH;

- SMIIATHM, BKIJIIOYAIOIIEH CHOCOOHOCTh MOHHMMAaTh 3MOIMOHAIBHOE COCTOSIHME IPYTHUX,
YUNTBHIBaTh €ro TMpU OCYLIECTBICHUH KOMMYHHUKALIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEXKHUBAHHUIO;

- COIMAJBHBIX HABBIKOB, BKIFOUAIONINX CIIOCOOHOCThH BBICTPAUBATh OTHOIICHUS C JPYTUMHU
JIOIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pazperiaTb KOH(IUKTEI,

T') IPUHATHE Ce0sl U IPYTHUX JIIOIEH:

- IPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

- TNpPUHAMATh MOTHUBBI W apryMEHTHl JAPYrUX JIOACH TpHU aHAW3e pe3ylbTaToB
NeSITebHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLINOKH;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C MO3UIUH JPYroro 4yeaoBeka

IIpenmerHble pe3yabTaThl M0 o0IIe0OpazoBaTenbHOMYy ydeObHOMY mpeamery OVYIL03.Y
«MaremaTuka» J0HKHBI 00€CTICUNBATh:

1) ymeH#ue onepupoBaTh NOHITUSIMHU: ONIPEIeTICHHEe, aKCuoMa, TeOpeMa, CIeICTBHE, CBOICTBO,
MPHU3HAK, JI0Ka3aTeIbLCTBO, PABHOCWIbHBIC (OPMYITUPOBKH; yMEHHE (GOPMYyIUPOBaTH OOpaTHOE U
MPOTUBOIOJIOKHOE YTBEPKICHHE, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCTIOIB30BaTh METO]
MaTEeMaTHYECKOH WHIYKIIUU; IMPOBOJIUTH JOKa3aTCIIbHBIC PACCYKICHUS TPU PEIICHUH 3ajad,
OIICHUBATh JIOTUYECKYIO MMPaBUIBHOCTh PACCyKICHHI,

2) yMEHHE OIEpHpPOBATh IOHATHUSIMHU: MHOXKECTBO, ITOJMHOXECTBO, OICpali HaJ
MHOKECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [Uisi OMHCAHUS
peaTbHBIX TPOIECCOB W SBJICHWW W TNPU PEIICHUH 33Ja4, B TOM YHCJIE W3 JPYIHX YYIeOHBIX
MPEIMETOB;

3) yMeHme omnepupoBaTh TMOHATHSIMHU: Tpad, CBI3HBIN Tpad, aepeBo, UK, Tpad Ha
TUTOCKOCTH; YMEHHE 331aBaTh U OMKUCHIBATH rpadbl pa3TUYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl



IPU PEUICHNUH 3a/1a4;

4) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMU: COYETAaHHUE, IEPECTAHOBKA, YACIIO COYETaHUH,
YHUCIO TEepPecTaHoOBOK; OwHOM HplOTOHA; yMEHHE MPHUMEHATh KOMOMHATOpHBIE (AKTBI U
paccyKIeHus JJIs pelIeHus 3a1ay;

5) yMeHHue onepupoBaTh MOHATUAMU: HATYPAIbHOE YHCIIO, LIEJI0E YUCIIO, OCTATOK 110 MOAYIIIO,
paLMOHATIBHOE YHUCIIO0, UPPALIMOHAIBHOE YUCIIO0, MHOXKECTBA HATYpPalbHbIX, LENbIX, PALIUOHATIBHBIX,
JCHCTBUTENBHBIX YHCET, yMEHHE HCIONb30BaTh MPHU3HAKH ACTMMOCTH, HAWUMEHBIIUH OOImMi
JIeUTeNb U HauMEHbIlee o0lee KpaTHOe, alrOpUT™M EBKiInAa npu pelieHnu 3a/1ad; 3HaKOMCTBO €
Pa3IMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHS,

6) ymeHue CBOOOJHO OIEpUPOBATh IMOHATUSAMHU: CTEHNEHb C LEJIbIM IOKa3aTeleM, KOPEHb
HATYpaJbHOH CTENEHHU, CTENEeHb C PAlMOHAJIBHBIM IIOKa3aTelieM, CTENEHb C JACHCTBUTEIHHBIM
(BeLIeCTBEHHBIM) IIOKa3aTejeM, JOorapupM 4YHUCIA, CUHYC, KOCMHYC M TAHI'€HC I[POU3BOJIBHOIO
R (WER

7) yMeHHEe ONIepupoBaTh MOHATUAMU: TOXKIECTBO, TOXKJIECTBEHHOE IpeoOpazoBaHUeE,
ypaBHEHHE, HEpPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPaBEHCTB, PaBHOCWIBHOCTH YpaBHEHHUH,
HEpaBEHCTB M CHCTEM, pallOHAJIbHbIE, HUppalMOHAIbHbIE, IIOKA3aTeNlbHbIE, CTCIECHHBIE,
Jorapu(pMHUECKUE, TPUTOHOMETPHUUYECKIE YpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBI, YMEHHE pEIIaTh
YpaBHEHMsI, HEPaBEHCTBA M CHCTEMbl C IOMOILBIO PA3JIMUYHBIX IMPUEMOB; pellaTh ypaBHEHH,
HEPaBEHCTBA M CHUCTEMBI C MapaMeTpOM; MPHUMEHSITh YPABHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
pelLeHHs MaTeMaTUUeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTel HayKU U pealbHOM KU3HH;

8) ymeHue CBOOOJHO OINEPHPOBATH MOHATHAMU: TpapuK (GyHKUUH, oOpaTHas QGyHKIUS,
KOMIO3ULMUSA (QYHKUUH, duHeHHass (QyHKIMSA, KBagpaTUyHas (QYHKLUUSA, CTeNeHHas (QyHKIUS ¢
ENIBIM TTOKa3aTeNieM, TPUrOHOMeTpuUYeckre (GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (YHKIINH,
nokaszaresiabHas U Jorapupmuueckas GyHKLUUU; YMEHHE CTPOUTH Tpa@uku (yHKIMA, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKINH;

YMEHHUE HCIOJIb30BaTh Ipaduku (QyHKIUH A7 M3ydeHHs IMPOLECCOB U 3aBUCHUMOCTEH IpH
pelIeHny 3a1ad U3 APYruxX Y4eOHBIX MPEIMETOB M W3 PEalbHOH JKU3HU; BBIpaXaTb (opMyiIamMu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

YMEHHE CBOOOHO OMEPUPOBATh MOHITHAMHU: Y€THOCTh (PYHKIUH, IEPUOJUIHOCTh (YHKIINH,
OTPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (QYHKIMM, HauOoibliee U
HaMMEHbIIIee 3HAaYCeHUsT PYHKITUN Ha TIPOMEKYTKE; yMEHHUE ITPOBOINUTH HCCIIeJOBaHNE (PYHKIINY;

YMEHHUE UCMOJIb30BaTh CBOMCTBA U IpaduKu QYHKUUHN Ul pelIeHus] ypaBHEHUH, HEpaBEeHCTB
M 33724 C TapaMeTpamu; H300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA DPEUICHHN
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

9) ymenue cBOOOJHO OMEPUPOBATH MOHATHUSMHU: TOCIEIOBATEIBLHOCTh, apUpMeTHIecKas
nporpeccusi, FreoMeTpruecKas mporpeccus, 0eCKOHEUHO yObIBaroIIas reoMeTpuyeckasi Iporpeccus;
yYMEHHE 3a/1aBaTh TMOCIIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

10) ymeHue omnepupoBaTh HOHSATHSAMH: HENPEPHIBHOCT (DYHKIUH, ACHUMOTOTHI rpaduka
¢GyHKIIMU, TIepBass M BTOpas MPOW3BOAHAS (YHKIUH, TE€OMETPHUECKUH W (PU3MUECKUI CMBICT
POM3BOJIHOM, TIEpBOOOpa3Hasi, OnpeeNeHHbI HHTErpall; yMEHUEe HaXOJUTh aCHMOTOTHI rpaduka
(GYHKINU; YMEHHE BBIYUCISATH TPOHM3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO W KOMITO3UITUH
(GyHKUINH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QyHKIUY;

YMEHHE HCIONB30BaTh MPOM3BOMHYIO JUISI HCCIENOBAaHUS (QYHKIUH, IS HaXO0XICHUS
HAWJIyYIlIero pelieHus B MPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX M (PU3MUYECKUX
3ajadax, Uil OMPEACTICHUS CKOPOCTH M YCKOPEHHS;, HAaXOIHWTh IUIONIATM M O0BEeMbl (QHTYp C
MOMOIIIBI0 HMHTErpajia; MPHUBOAMTH IMPUMEPhl MaTEMAaTUYECKOTO MOJEIMPOBAHUS C TOMOIIBIO
nuddepeHIaTbHBIX YPaBHCHH,

11) ymenue omepupoBaTh MOHATHUSAMH: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE
qpcia, MOAYJIh W apryMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3amucu KOMIUIEKCHBIX —YHCell
(reoMeTpuyecKkasi, TPUTOHOMETpUYECKas U anredpandeckas); yMeTh MPOU3BOJIUTH apu(pMeTHdecKue
JEMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IIPUBOIUTH IPUMEPHI UCII0JIb30BAaHHSI KOMIUIEKCHBIX YUCEI;

12) ymeHue cBOOOAHO ONEpUPOBATH MOHATUSAMH: CpenHee apudmeTrHueckoe, MenuaHa,



HauOoJpIllee M HauMEHbIIEe 3HAYCHMS, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE IS
ONUCAHMs YHUCIIOBBIX JAHHBIX; YMEHHE MCCIEJOBATh CTATUCTHYECKUE JAHHBIC, B TOM 4YHCIE C
NpPUMEHEHHEM TpapHUuecKuX METOJOB U DIEKTPOHHBIX CpPEACTB; TpadUUecKd HUCCIEA0BATH
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIBIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

13) ymeHue HaxOIUTh BEPOSTHOCTU COOBITHI C HCIIONB30BAaHHEM TpapUuecKuX METOMOB;
OPUMEHATh Ul pelleHus 3afad (opMysbl CIOXKEHUS M YMHOMKEHHsI BEpOSTHOCTEH, (opMyiy
NOJTHOM BepoATHOCTH, (hopmyny bepnymnn, komOuHaTtopHble (akThl U (OPMYIIBI;, OLIEHUBATH
BEPOSITHOCTH peaJbHbIX COOBITUH; yMEHHME ONEpPUpPOBATh MOHATUSAMU: ClydyailHas BeIMYMHA,
pacnpeseieHue BEpOsATHOCTEW, MaTeMaTHYecKOe OKUJaHWe, JUCHEepcHus U CTaHAapTHOE
OTKJIOHEHUE CIy4alHOM BeIMYMHBI, (YHKLUMHU pacHpeieieHUs U IUIOTHOCTH PABHOMEPHOIO,
[I0KA3aTeIbHOIO U HOPMAJIbHOI'O paclpeiesieHui; YMEHHUE HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripeliesieHuil A peleHus 3a/1ad; 3HaKOMCTBO C IMOHATHAMM: 3aKOH OOJIBIIMX YUCEI, METObI
BBIOOPOYHBIX UCCIIEIOBaHMI; YMEHHE MPUBOIUTH IPUMEPHI TIPOSIBICHUS 3aKOHA OOJBIINX YHCEI B
IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX;

14) ymenue cBOOOJHO ONEPHPOBATH MOHATHUSAMH: TOYKA, IPsAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIyd, IUIOCKMI yroj, JABYIpaHHbI yroj, TpeXIpaHHBIA yroi, IepeceKaroumecs,
NapajuleJbHbIE U CKPEIMBAIOIINECS IPSIMbIE, apaIICIbHOCTh U NMEPIEHAUKYISIPHOCTD MPSAMBIX U
IUIOCKOCTEH, Yyroia MeXIy HpPsSMBIMU, YTOJ MEXAY MpsAMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH; YMEHHE WCIOJb30BaTh IPH PEIICHHH 3a1a4 HW3y4YeHHbIE (AKTBI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE ONEpUPOBATh
HNOHSTUSIMU: MHOTOIPDAHHUK, CEUYEHHWE MHOIOIPDAaHHUKA, MPaBUJIbHBIM MHOTOTPaHHMK, IPU3MA,
nupamuaa, (urypa M IMOBEpXHOCTb BpallleHWs, LUMIMHIpP, KOHyc, Imap, cdepa, pa3BepTka
MIOBEPXHOCTH, CEUEHUsI KOHYCAa U LIWIMHAPA, Hapaiie]bHble OCH UM OCHOBAaHUIO, CEYEHUE 1Iapa,
IUIOCKOCTh, Kacarolasics cepbl, HWINHAPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOTPAHHUKA,
n300paxxaTb MHOTOTPaHHMKH, (UIYpbl U MOBEPXHOCTH BpAIlEHUS, WX CEYEHHUS, B TOM YHUCIE C
MOMOILIBIO  3JIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHATh CBOIICTBa TreoMETpUYecKux ¢uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OMNpPENETICHHUs] H3y4aeMbIX (UTyp, BBIIBUraThb TUIIOTE3bl O
CBOWCTBaX M MpH3HAKaX IeOMETPUYECKUX (Uryp, 0OOCHOBBIBATH HJIM ONPOBEPraTh MX; YMEHUE
IPOBOAMTH KJACCUPUKALMIO (UTYp IO pa3Iu4yHbIM [pPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
JIOTIOTHUTEIIbHBIE TIOCTPOEHUS;

15) ymeHue cBOOOJHO ONEpPUPOBATH MOHATHAMH: IUIOUIAAb QUTYpbI, 00BEM (QUIYpHI,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMHU, PAaCCTOSHUE
MEXy IUIOCKOCTSIMH, IUIOLIaib CQepbl, IUIOMIAJb MMOBEPXHOCTH HHUPAaMHUJbI, NPU3MBI, KOHYCA,
WIMHApPa, 00beM Ky0a, NMPsIMOYTOJbHOIO Mapajuleienunesa, MUPaMuibl, MPU3Mbl, LWIMHIPA,
KOHYCa, 1l1apa; yMEHUE HAXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD;

16) ymeHue cBOOOJHO OINEPUPOBATh NOHATHSAMU: JBUKEHHUE, IapaulelbHBII MepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B INPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE MOA00MS, MOJO0OHbBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U MOJJ00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCII0JIb30BaTh T€OMETPUUYECKHUE OTHOUICHMS, HaXOAUTh TI'€OMETPUYECKUE
BEJIMYMHBI (JUTMHA, YToJl, IUIOIaab, 00beM) MPHU PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEIMETOB U
W3 peaIbHOM )KU3HU;

17) ymenue cBOOOJHO OIEPUPOBATH IMOHATUAMHU: TPSMOYrojbHAas CHUCTeMa KOOpAMHAT,
BEKTOpP, KOOPIAMHATHI TOUYKH, KOOPJIUHATHl BEKTOpA, CyMMa BEKTOpPOB, IPOU3BEACHHE BEKTOpa Ha
YHCII0, pa3okKEeHUe BEKTOpa 1o 0a3ucy, CKajsipHOe NMPOU3BEICHHE, BEKTOPHOE MPOU3BEICHHE, YIO
MEXJy BEKTOpaMH{; YMEHHUE HCMOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOJ AJis pelleHus
reOMEeTPUYECKUX 3a/1a4 U 33a4 IPYTUX YUeOHBIX NPEIMETOB; OIEPUPOBATH MOHATUAMU: MaTpuLa 2
X 2 1 3 X 3, oIpeAeNnTens MaTPUILIbl, TEOMETPUYECKUN CMBICI ONPEACIIUTENS;

18) ymeHme MoIenMpOBaTh peajbHble CUTYallMd Ha S3bIKE MAaTeMaTHKH; COCTaBISAThH
BBIPQXXECHHS, YPABHEHMs, HEPABEHCTBA W UX CHUCTEMBbl IO YCIOBUIO 3a/ayH, HCCIEeN0BaTh
MIOCTPOCHHBIE MOJICNIM C WCIOJB30BAHMEM arlapara ajareOpbl, MHTEPIPETUPOBAThH IOIYy4EHHBIN
pe3yibTaT; CTPOUTh MAaTEMAaTHYECKUE MOJAEIH C IOMOIIbIO N€OMETPUYECKUX MOHATHH U BEIMYUH,
pelaTh CBA3aHHBIE C HUMM IPAKTUYECKUE 337aud; COCTABISATH BEPOSTHOCTHYIO MOJAEIb U



WHTEPIPETUPOBATh IOJYYEHHBI pe3yJbTar; peuarb NpPUKIAAHbIE 3aJaud  CpPEACTBAMHU
MaTeMaTHUYECKOT0 aHallu3a, B TOM YHCJIE€ COLUATbHO-9KOHOMUYECKOTO U (PU3UUECKOT0 XapaKkTepa,

19) ymenue BbIOMpaTh MOAXOASIINN METOMA JJIsS PEUICHHS 3a/1a4yd; MOHMMAHHE 3HAYMMOCTHU
MaTeMaTUKH B HW3YYEHHHM TPUPOAHBIX M OOIIECTBEHHBIX IMPOLIECCOB M SBJICHUM; YMEHHUE
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHME IMPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MUPOBON MaTeMaTUUYECKON HAYKH.

1.4. Kosm4yecTBO 4acoB HAa OCBOEHHE NMPOrpaMMbl 0011€00Pa30BATEJIbHOI0 Y4eOHOIO
npeaMera:

VYyeOHas Harpy3ka oOydawmmxcs 10 o0meo0pa3oBarebHOMY Y4eOHOMY TMIpEAMETY
OVIL03.Y «Matemaruka» coctaBisger 126 wyacoB, W3 HHUX Harpy3ka OOYYaloluXcs BO
B3auMoJieiicTBuM ¢ npenoaaBaTeneM — 120 yacoB, B TOM yucie: JeKIHOHHbIe 3aHATUs — 40 yacos,
NPaKTUYECKHE 3aHATUS — /8 4YacoB, KOHCYJIbTAlMM — 2 Yaca; MPOMEXKYTOYHas arrectanus — 6
Y4acoB.



2. CTPYKTYPA U COJEPKAHUE YYEBHOTI'O IIPEJIMETA

2.1. O6beM 0011€00pa30BaTEILHOIO Y4eOHOI0 NpeAMeTa H BU/bI y4eOHOH padoThl

Bua yueOHo# padoThl O0bem yacoB
YueOHas Harpy3ka (Bcero) 126
Harpy3ka Bo B3anMo/elicTBHH ¢ NIpenojgaBareieM (Bcero) 120

B TOM YHCJIC:

JIEKIITMOHHBIE 3aHATUS 40
MPAKTUYECKHUE 3aHATUS 78
KOHCYJIbTaIlU! 2

CamocrosiTesibHas padoTa -

[TpomesxyTouHas arTectanus B popme IK3amena 6o 2 cemecmpe 6




2.2. TemaTuyecKuii IVIaH U coJepkaHue 001Ie00pa3oBaTe/ibHOr0 yuedHoro npeamera OYIL.03.Y «MaremaTuka»

HanMenoBanme Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NPaKTHYeCKHe PadoThl, CAMOCTOATEIbHAS Obnen
padora
pa3/iesioB U TeM 4acos
1 2 3
Pa3nes 1. Anrefpa n Haya/1a MaTeMaTHYeCKOI0 aHAJIN3A.
Tema 1.1. Jlekyuonnoe 3anamue 2
Muoowcecmeo Cooeporcanue yuebnoco mamepuana: MHOXECTBO, ONIEpallMU HAaJL MHOXKECTBAMH U UX CBOMCTBA./[narpaMmbl
oelicmeumenbHbIX Olinepa — Benna. IIpuMeHeHne TeOPEeTHKO- MHOXKECTBEHHOT'O annapaTajiis peleHus 3a1ad. PalmonanbHble
yucen. Muozounenst. | uucina. OObIKHOBEHHBIEU JAECSITUUHBIE JPOOU, TPOLEHTHI, OECKOHEUHbIE Tepruoandeckue qpoou.IIlpumenenue
Payuonansusie npoOell M MpOLEHTOB Ul pelIeHUs MNPUKIAAHbIX 3ajad. JleficTBUTenbHble uuciaa. PauuoHanbHblE U
YpaeéHeHusa u UppalMoHaJbHBIE 4YHCTa. ApH(PMETHYeCKHe Olepanud C JICHCTBUTENBHBIMH YHCIaMU. MomayInb
HepaseHcmaa. JeMCTBUTENILHOTO YnCia U erocBoicTBa. [1pubimkEHHbBIE BEIYUCICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U
Cucmembl TuHERHBIX | OLICHKA pe3yibTaTa BeIYHCcIeHUNH. OCHOBHBIE METO/IbI PEIICHHSI LIETBIX U APOOHO-PAIMOHAIBHBIX YPaBHEHHHA
YPaeHeHUil. U HepaBeHCTB. MHOrowieHbl OT OAHOM nepeMeHHOH. /leneHre MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorounens! ¢ nensiMu odp¢unmenramu. Teopema Buera. Pemenue cucreMm TMHEHHBIX
ypaBHEHMH. MaTpuiia cucTeMbl JUHEHHBIX ypaBHeHUH. OnpeaenurenabMaTpuLbl 2X2, ero reoMeTpUUYECKHil
CMBIC]I U CBOMCTBa; BBIUMCICHHE €r0 3HAYEHHUS; NPUMEHEHHE OIpENeIUTeNs IS PEIIEHUS CUCTEMbI
JMHENHBIX YpaBHEHUN. Perienre npuKiIaIHbIX 33a4 ¢ IOMOIIBIO CUCTEMBI IMHEWHBIXYPaBHEHHUH.
Ilpakmuueckoe 3anamue 2
Camocmoamenvnasn paboma
Tema 1.2. Jlexkyuonnoe 3anamue 2
@yukyuu u zpaguku. | Cooeporcanue yuebnoco mamepuana: OyHkuus, crnocoosl 3aaanus GpyHkuu. B3aumMuo o6patHbie QyHKIMH.
Cmenennas pynxkyua | Komnosunusa ¢ynkuuit. I'paduk pynkuuu. DneMeHTapHble npeodpa3zoBaHus rpadukoB ¢pyHkimil. O0macTb
c uenvim OTIpeieNIeHUs] 1 MHOXKeCTBO 3HaueHu ¢pyHkuuu. Hynu ¢pynkumu. [IpomexxyTku 3HaKonoctostHcTBa. YETHbIE
nokaszameem. u Heu€THble QyHKiuM. [leppuoanueckne @ynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIMH. MakCUMyMBbI U
MUHUMYMBbI (yHKIMH. HaunGomnbiiee M HaumMeHblee 3HaueHHEe (YHKIMM Ha NpoMexyTke. JInHeitHas,
KBaJIpaTUyHasi U APOOHO- JIMHEWHas QyHKIMHU. DJIEeMEHTapHOe UCCIIEJOBaHUE U TIOCTPOEHUE IpadKOBITHX
¢ynkuuit. Crenenp ¢ nensiM nokaszarenem. bunom Hetorona. CreneHHas QyHKIUS C HaTypaJbHBIMH 1EITBIM
nokasareneM. E€ cBolicTBa u rpaduk.
Ilpakmuueckoe 3auamue 2
Camocmoamenvnasn paboma




Tema 1.3.

Jlekuuonnoe 3anamue

Apughpmemuueckuii Cooepoicanue yuebnHozo mamepuana: ApupMETUUYECKHM KOpPEHb HATypalbHOM CTENEHH U €ro CBOMCTBA.
KopeHb [TpeoOpa3oBaHusl YHMCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTEMEHU U KOpHU. VppalroHalbHbIe ypaBHEHHS.
N—oii cmenenu. OCHOBHBIE METOJIbl PpELICHUS MPPALUOHANBHBIX YpaBHEHUIl. PaBHOCWIIBHBIE IEpPEeXo[bl B pEIICHUU
Hppayuonanvnoie UppanMoHaATIbHBIX ypaBHeHU. CBOICTBA U rpad)uk KOPHs N-0i cTeneHH Kak (PYHKIMH OOpAaTHOM CTENeHH C
ypasnenus. HaTypaJbHbIM IOKA3aTEJIEM.
Ilpakmuueckoe 3anamue
Camocmoamenvnasa paboma
Tema 1.4. Jlekuyuonnoe 3anamue
Ilokazamenvhasn Cooeporcanue  yuebnozo mamepuana: CTeleHb C palMOHAJIbHBIM IIOKa3zaTelleM M e€ CBoiicTBa.
¢ynuxyusa. [TokazarenpHas ¢(yHknms, e€ cBoiictBa um rpaduk. Mcmonmp3oBanme rpaduka (QYHKIUH UIS pEIICHHS
Ilokazamenvuule ypaBHeHMi. [loka3arenbHble ypaBHeHUs. OCHOBHBIEMETObI PEIIEHUS I0KA3aTEIbHBIX YPABHEHUH.
ypaeHeHus.
Ilpakmuueckoe 3anamue
CamocmoamenvHnas paboma
Tema 1.5. Jlexkyuonnoe 3anamue
Jozapugpmuueckasn Cooeporcanue yuebnozo mamepuana: Jlorapudm uncna. Coiicta sorapudma. JlecsaTnynble U HaTypaIbHbIE
dynkyusa. norapudmsl. IIpeoOpa3zoBaHue BbIpaXEHUM, conepkauux jorapudmsl. Jlorapudmuueckas QyHkus, eé
Jozapugpmuueckue | cBoiictBa u rpaduk. VMcnonp3oBanue rpaduka (yHKIMM A7 pelieHus ypaBHeHMH. Jlorapudmuueckue
ypaenenus. ypaBHeHHss. OCHOBHBIE METOJBI PEHICHUS JIOTapu(PMUUYECKUX YypaBHEHHH. PaBHOCWIIBHBIE TNEpPEXObl B
peLICHUUIIOTapU(PMHUUECKUX YPaBHEHUH.
Ilpakmuueckoe 3anamue
Camocmoamenvnasn paboma
Tema 1.6. Jekyuonnoe zanamue Cooepowcanue yueonoco mamepuana: CHHYC, KOCHHYC, TaHT'€HC U KOTaHTEHC
Tpuzonomempuueckue | 4UCIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC U apKTaHI'€HC YMCIIOBOrOapryMeHTa. TpuroHoMmeTpuueckas
8bLIPAdCEHUA U OKPY)KHOCTh, ~ OTIpENIEICHHEe TPUTOHOMETPUYECKHX (YHKIUH d9uciaoBoro aprymenta. (OCHOBHEBIC
YpagHneHus. Tpuronomerpuueckue  Gopmynsl.  IlpeoOpa3oBaHue TPUTOHOMETPHUUECKUX  BbIpaXKeHUH. PemeHue

TPUTOHOMETPUYECKUX YPABHEHHM.




Hpakmutteacoe 3anamue

Camocmoamenvnasa paboma

Tema 1.7.
Ilocneoosamenvrnocmu
u npozpeccuu

Jekyuonnoe 3anamue Coolepcanue yuebHoco mamepuana: llocaenoBaTeNbHOCTH, CIOCOOBI 3a/laHuUs
nocyeIoBaTeIbHOCTe.  MeTon ~ mMareMaTH4eckod  MHAYKUMH. MOHOTOHHBIE W OTpaHUYCHHBIC
nocneaoBarenbHOCTU. Vcropust aHanmm3a OecKOHEYHO MaiblX. ApudMerudeckass U TeoMeTpuyecKas
nporpeccuu. beckoHeuHo yOwIBaromias reomerpuueckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH
reOMETPUYECKON mporpeccuu. JIMHEHHBI M HSKCHOHEHUUAIBbHBIA pocT. Yucino e. dopmyna CIOXKHBIX
npoiieHToB.Vcronp30BaHue NPOrpecCcruu JIIsl PeIIeHUs] peajbHbIX 3a/1a4 MPUKIAIHOTO XapaKkTepa.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Tema 1.8.
Henpepuigenvie

dyukyuu.
Ilpouszeoonas.

Jlexyuonnoe 3anamue Cooepoicanue yueonozo mamepuana: HenpepbiBHble (yHKIUN U nXCBOiicTBa. Touka
paspbiBa. AcumnToThl TpadukoB (yHkuuil. CpoiicTBa (yHKIMI HenpepbIBHBIX Ha oOTpe3ke. Meroa
MHTEPBAJIOB IS pEIIeHUs] HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPhIBHBIX QYHKIMIA TSl peIeHHs 3a/1a4.
[lepBas u Bropas mnpousBoaHble (yHKuMU. OmpenesneHue, TeOMETPUYECKHH U (DU3MYECKHH CMBICIT
NPOM3BONHON. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [Ipou3BomHBIC 3IIeMEHTAPHBIX (DYHKITHIA.
[Tpon3BoiHast CyMMBI, IPOU3BEICHMSI, YACTHOIO M KOMIO3ULIUU (DYHKITHUI.

Hpakmulleacoe 3anamue

Camocmoamenvhasn paboma

Temal.9.
Hccneoosanue
dyukyuit c nomowibio
npou3600HO.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: IlpuMeHeHHe NPOU3BOJHOM K MCCIEJOBAHUIO (YHKIMHA Ha
MOHOTOHHOCTb M JKCTpeMyMbl. HaxoxiaeHue HauOOJbLIEr0 M HAUMEHbBIIErO0 3HAYEHMsI HENpephIBHON
¢byHkuuu Ha oTpeske. I[IpuMeHeHHe MPOM3BOIHON I HAXOXKICHUS HAWIy4YIIero pelieHus B MPHUKIAIHbBIX
3ajaydax, Uil OIpPENEeJIEHUs] CKOPOCTH M YCKOpPEHHs Ipolecca, 3aJaHHOro (opMysnod WM TrpaduKoM.
Komnozunus ¢ynkuuii. ['eomerpuueckue o0pas3sl ypaBHEHUH HHEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnan paboma




Tema 1.10.
Ilepsooobpasznasn u

Jlekyuonnoe 3anamue
Cooepoicanue yuebnoco mamepuana. IleppooOpa3Hasi, 0CHOBHOE CBOHCTBOIIEpBOOOpa3HbIX. [lepBooOpasHbie

unmezpan. sneMeHTapHbIX ¢QyHKuui. [IpaBuna HaxoxaeHus nepBooOpasHbix. WMHTerpan. 'eomeTpuueckuil cMbICHT
uHTerpana. Beruucienue omnpenenéHHoro uHTterpaynia mo ¢opmyne Herotona— JlehiOnuna. [Ipumenenue
WHTETpaJIa JUIsl HAaXOXICHUS IUTOMIAJIeH MIOCKUX (UTyp W OOBEMOB TIeOMETpHUECKHX Tell. llpumepsl
pemieHuit auddepeHuanbHbIX ypaBHEHUH. MaremaThuueckoe MOJICIMPOBAHUE PealbHBIX IPOIECCOB C
noMonIbIoAn(hepeHIINaTHHBIX YPaBHEHUH.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.11. Jlexkyuonnoe 3anamue
I'pagpuxu Cooepoicanue yuebnoco mamepuana: TpuroHomerpudeckne (YHKIMH, WX cBokicTBa W Tpaduku. OtdOop
mpuzoHomempuueckux | KOpHel TPUTOHOMETPHUUYECKUX YpPAaBHEHUH C TIOMOIIbIO TPUTOHOMETPUYECKOM OKpYXKHOCTU. Pemienue
dyukuuil. TPUTOHOMETPUUYECKUXHEPABEHCTB.
Tpuzonomempuueckue | Ilpakmuueckoe 3anamue
HepageHcmaa. Camocmoamenvnan paboma
Tema 1.12. Jlekuyuonnoe 3anamue
Hppayuonanvhuie, Cooepoicanue yyedbnoco mamepuana: OCHOBHBIE METOMBI PELICHHUS MOKA3aTENbHBIX U JOTapUPMHUUECKUX
nokazamesnpHble u HepaBeHCTB. OCHOBHBIC METOJBI PEIICHHS UPPAIlMOHATBHBIX HEpaBEHCTB. [ padudeckue METOAbl PeIICHUs
Jnozapughpmuueckue MPPaIMOHATBHBIX, TOKA3aTEIbHBIX WIOTApU(DMUYECKUX YPABHEHUN U HEPABEHCTB.
HepageHcmaa. Ilpakmuueckoe 3anamue
Camocmoamenvnasn paboma
Tema 1.13. Jlekyuonnoe 3anamue

Komnnexcuwie uucnaa.

Cooeporcanue yuebnozo mamepuana.: KoMiuekcHble uncnia. Anredpanyeckasii TpPUTOHOMETpHUecKasi OpMbI
3aMcu KOMIUIEKCHOTO Yucia. ApU(pMETHYECKHE OIepaluy ¢ KOMIUIEKCHbIMU 4YHciamMu. M3o0paxenHue
KOMIUIEKCHBIX 4YHMCEJl Ha KOOpAMHAaTHOW miockoctu. dopmyna Myaspa. KopHu nN-oif creneHn wus
KOMIUIEKCHOTO uucia. IlpyuMeHeHne KOMIUIEKCHBIX 4YucelN Ui pelieHus] (U3MYecKUX U NeOMETPUUYECKHX
3a/1a4.

leaKnuwueCKoeaaHﬂnmue

Camocmoamenvnasn paboma

Tema 1.14.
Hamypanouwie u
yenvie uucnd.

Jlekyuonnoe 3anamue

Cooeporcanue yueonoco mamepuana: Harypanpasie u menbsie yucia. [I[puMeHeHne NMPU3HAKOB JETUMOCTH
uensix yucen, HOJ u HOK, ocrarkoB mo monyinio, anroputMa EBkinuaa s pemieHus: 3afad B ILIEJIBIX
quciax.




Hpakmutteacoe 3anamue

Camocmoamenvnasn paboma

Tema 1.15. Jlekyuonnoe 3anamue
Cucmemut Cooeporcanue yuebnoeo mamepuana: CucTeMa M COBOKYIHOCTh ypaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI U
DPAUUOHAILHBIX, cucteMbl- cneAcTBUs. (OCHOBHBIE METOJABI pEHICHUSI CHCTEM U COBOKYMHOCTEM pallMOHAIbHBIX,
UPPAYUOHAILHBIX U | UPPALIMOHATIBHBIX, MTOKA3aTeIbHBIX U JIorapudMuiecknx ypaBHeHUU. [IpuMeHeHue ypaBHEHMId, CUCTEM U
J02apughmuueckux HEPABEHCTB K PEIICHUIO MATEeMAaTHICCKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX 00JIaCTeH HAYKU U PEeabHOM )KU3HH,
ypaeHeHuil. MHTEPIPETALUANIONYYCHHBIX PE3YIbTaTOB.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.16. Jlekyuonnoe 3anamue
3adauu c Cooeporcanue  yuebnoeco  mamepuana: PanmonaneHsle, HppalOHANIbHEIE, MOoKa3aTelIbHbIE,
napavempamu. jgorapuMuUecKrue W TPUTOHOMETPHUUECKHE YpaBHEHHs, HEPAaBEHCTBA W CHUCTEMBL. C IapaMeTpamH.
IlocTpoeHrne M HcciIeOBaHUME MAaTEMATHYECKUX MOJENIECH PEANBbHBIX CUTYallMil C IOMOIIBIO YPaBHEHH,
CUCTEM YPaBHEHUI U HEPABEHCTB C IMapaMeTpaMu.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Pa3nea 2. I'eomerpusi.
Tema 2.1. Jlekuyuonnoe 3anamue
Beeoenue ¢ Cooeporcanue yuedbnoco mamepuana: OCHOBHBIE TpocTpaHCTBeHHbIE (urypbl. [loHATHS cTepeomeTpuu:
cmepeomempuio. TOUYKa, TpsAMas, TUIOCKOCThb, MPOCTPaHCTBO. OCHOBHBIC MpaBWJIa HW300paKEHUS HAa PHUCYHKE TUIOCKOCTH,

napajyieIbHbIX TPSAMBIX (OTPE3KOB), CEepeauHbl OTpe3ka. [loHSATHS: mepeceKkaronIrecs: IUIOCKOCTH,
MepeceKarouecs MpsMas U TUIOCKOCTh; MOJIYIPOCTPAHCTBO. MHOTOTpaHHUKH, W300paxeHHe MPOCTEHIIIIX
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX O0BEKTOB. AKCHOMBI CTEPEOMETPUHU U TIEPBBIC CIEACTBUS U3
HuX. CrnocoObl 3agaHus MPSMBIX U MJIOCKOCTEH B mpocTtpaHcTBe. OO003HAUEHUS MPSAMBIX M TUIOCKOCTEH.
Ceuenus. M3oOpakeHue ceueHUHNUpaMuibl, Ky0a M HpPHU3MbI, KOTOpbIE MPOXOJAT uepe3 Hux pédpa.
N3o0pakeHre mnepecedeHus MOMyYeHHBIX II0CKOCTel. PackpalimBaHue MOCTPOCHHBIX CEUEHUM pa3HBIMU
uBetaMu. MeTon crnenoB Uil MOCTpOeHUs cedueHud. CBOMCTBA MEPECEYEHUN MPSIMBIX M IUIOCKOCTEM.
[Toctpoenue cedeHuit B nmupamujae, Kkyoe mo TpéM ToukaM Ha péOpax. Co3gaHue BBHIHOCHBIX YepTeXel U
3amuch maroBmnoctTpoenus. [loBropenue mianumerpuu. Teopema o mponmopruoHaTbHBIX oTpe3kax. [Togobue
TpeyroibHUKOB. Teopema MeHenas. Pacu€rel B ceueHUsAX Ha BBIHOCHBIX uepTexax. Mcropus pa3BUTHs
TJIAHUMETPUHH CTEPEOMETPHH.

HpakmulteCKoe 3anamue




Camocmoamenvnas paboma

Tema 2.2.
Bzaumnoe
pacnonosicenue
npAMBIX 6
npocmpancmee.

Jlexkyuonnoe 3anamue

Cooeporcanue  yuyebnoeo  mamepuana: B3auMHOE  pacmoJIOKEHHME MPSAMBIX B MPOCTPAHCTBE.
CxpemuBaromuecs npsmMseie. [Ipusnaku ckpemyBaromuxcanpsamseix. [lapannensabie NpsMbIeB IPOCTPAHCTBE.
Teopema 0 CylIeCTBOBAHUHU U €AMHCTBEHHOCTUIIPSIMOM MapaJuIeIbHOW JaHHOW NMPSAMOU, IPOXOASALIEN yepe3
TOYKY IIDOCTPAHCTBA U HE JIeXKAIlled Ha JaHHOW IpsAMOM. JleMMma 0 mepecedyeHHMH napajuleabHBIX MPSAMBIX
mockocTeio. [lapamiensHOCTh TpEX npsmbiX. Teopema o TpEX mNapauleabHBIX IpsAMBIX. Teopema o
CKpeIIMBaoIuXcss npsMbiX. llapamiensHoe mnpoektupoBaHue. (OCHOBHBIE CBOMCTBA IapaJlJIeIbHOIO
npoekTrpoBanus. Mzo0pakeHune pasHbIx (Guryp B mapamienbHol npoekiuu. LlenTpanbHas npoekus. Yo
C COHANpaBIEHHBIMA CTOPOHAMM. YTOJ MEXIAY NPSIMBIMU. 3ajJadyd Ha JOKAa3aTelbCTBO U UCCIIECJOBAHHUE,
CBSI3aHHBIE C PACIIOJIO)KEHUEM IIPSIMBIXB TPOCTPAHCTBE.

Hpakmuqeame 3aHAmue

CamocmoamenvHnas paboma

Tema 2.3.
IHapannenvnocma
npAMbIX U
naockocmeil 6
npocmpancmee.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: lloHATHA: NapaieIbHOCTh MPSMOM U IUIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak mnapamienbHOCTH NOPSIMOM M TUIOCKOCTU. CBOMCTBAa MapajyIeIbHOCTH MPSMOM M IJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/Ie 3ala4yi Ha BBIYUCJICHUC W JOKa3aTCJILCTBO, CBA3AHHLIC C IMApa/JICJIbHOCTHIO IMPAMBIX U
IUIOCKOCTEH B mpoctpaHcTBe. [locTpoeHne cedeHus, MpoXOAsIIero yepe3 AaHHYIO MPSMYIO Ha 4epTexe U
napauiesibHOro Apyrol mnpsimod. Pacuér orHomenuil. [lapamienbHas NpoOEKUs, NPUMEHEHUE IS
MOCTPOCHUS ceueHui KybOa u mapamnenenunena. CBoiicTBa mapaiienenumnena U npusmsl. [lapamiensHbie
MII0CKOCTH. [Ipu3Haku nmapajuieTbHOCTH ABYX IUIOCKOCTEH. TeopeMa 0 mapauieIbHOCTH Y €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIed 4Yepe3 TOUKY, HE NPUHAMJIEKANIYI0 JAaHHOM IUIOCKOCTH W CIEACTBUS M3 HEE.
CBoiicTBa mapajIeNIbHBIX TIOCKOCTEH: O MapajuIeIbHOCTH TMPSAMBIX TMEPECEUCHUs] TIPU TEPECEUCHUH IBYX
napajuiebHBIX IUIOCKOCTEM TpeTheil; 00 oTpe3kax MapaUleNbHBIX MPSIMBIX, 3aKITIOYEHHBIX MEXKIY
napajiCJIbHBIMU IJIOCKOCTAMHU, O ICPECCUCHUU HpﬂMOI\/'I C IBYMs MapaJljICJIbHBIMUA ITJIOCKOCTSAMMU.

Ilpakmuueckoe 3anamue

Camocmoamenvhasn paboma

Tema 2.4.
Ilepnenoukynapnocmo
NPAMBIX U NIOCKOCM el

6 npocmpancmee.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: lloBropenue: Teopema Ilugaropa Ha IUIOCKOCTH, TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TpeyrojbHuKa. CBoicTBa KyOa U MpSAMOYTOJbHOTO Mapajenenumneaa. Beraucnenue 1H
OTPEe3KOB B Ky0Oe M MpsAIMOYrojbHOM mapaienenunene. IlepneHauKyasspHOCTh NPSAMOW U IUIOCKOCTH.
[TpusHak nNepneHAUKYISIPHOCTH MPSAMOM M IUIOCKOCTH. TeopemMa O CYIIECTBOBAHMM U €IWHCTBEHHOCTU
OpsIMOM, NPOXOZSIIEH 4Yepe3 TOUKY NPOCTPAHCTBA M MEPHNEHAMKYISIPHOM K miuockoctu. Ilnockoctu n




NEPHEHAUKYJIAPHBIE UM IIpsiMasg B MHororpaHHukax. llepnmenmukynsap u HakioHHas. [loctpoenue
NEepHEeHINKYIIApa U3 TOYKU Ha mpsmyro. Teopema o TpéX neprneHAuKyisapax (psMas U oOparHas). Yron
MEXIYy  CKpelluBarouuMuca  OpsmMbiMM. [IOMCK  NEpHEHAMKYISAPHBIX IPSIMBIX € IIOMOILIBIO
NEepHEHIUKYISAPHBIX IUIOcKocTed OproroHanabHoe npoektupoBanue. IlocTpoeHue ceuenuil kyba, IpU3MBI,
IIPABWJIBHOM NHMpPaMUbl C TOMOLIbIOOPTOrOHANBHON MpoeKIMU. CUMMETPHS B IPOCTPAHCTBE OTHOCUTEIBHO
wiockoctd. Ilnockoctn cuMMerpuii B MHoOrorpaHHukax. IIpu3Hak nNepneHAMKYISIPHOCTH MNPSAMON U
IUIOCKOCTH Kak ciencTBue cummeTpuu. [IpaBuiibHble MHOTOrpaHHUKH Pacué€r paccTosHMM OT TOYKH 10
wiockocTd. CrnocoObl ONMYCTUTh MEPHEHIUKYIISAPbI: CUMMETPHs, CABUI TOUKH 10 MapajUiebHON HPSIMOIL.
CIBUT 110 HENapaJUIeIbHOM PSIMON,M3MEHEHUE PACCTOSIHUM.

Hpakmuqeame 3aHAmue

CamocmoamenvHnas paboma

Tema 2.5.
Yenwvt u paccmoanua.

Jlekyuonnoe 3anamue

Cooeporcanue yuebrnozo mamepuana.: IToBTopeHue: yroia Mexay NpsMbIMHHA IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJBHOM TPEYTOJIBHUKE, TeOpeMa KOCHMHYCOB. lloBTOpeHMe: yroa Mexay CKpEIMBAIOIIUMUCS
IpPSAMBIMM B IIPOCTpPaHCTBE. l'eOMETpHUYEeCKHE METOJbl BBIYMCICHUA YIVIA MEXKIYy IpsAMBIMH B
MHOrorpaHHukax. /IByrpanssiii yron. CBOMCTBO JMHENHHBIX YIJIOB ABYrpaHHOro yria.llepnenaukyinspHsie
mwiockoctd. CBOHCTBAa B3aMMHO MEPHEHAMKYISIPHBIX IUIOCKOCTeM. Ilpu3Hak mnepneHauKyJIspHOCTH
IUIOCKOCTEM; TEO-peMa O NPSAMOU MEepECeUeHus ABYX INIOCKOCTEN NEPIEHIUKYIAPHBIX TPETbEH IIOCKOCTH.
[TpstmoyronbHBI  Napasuienenunes; KyO; HW3MepeHHs, CBONCTBAa MPSMOYIOJIbHOTO Mapajulejenuneaa.
Teopema 0 nuaroHanu NpsAMOYTOJBHOTO Mapajuielenunesa U cieacTBue u3 He€. CTepeoMeTpUuecKue U
NIPUKJIAHBIE 3a/1aud, CBS3aHHBIE CO B3aWMHBIM DACIOJOKEHHEM IPsAMBIX U IUIOCKOCTH. lloBTOpeHme:
CKpEILIUBAIOIIMECS IPsMBbIE, NApaJIelbHBIE IIIOCKOCTM B CTAHAApPTHBIX MHOrorpaHHukax. Ilapa
MapaJUICIbHBIX IUIOCKOCTENM Ha CKPEIIMBAKOUIMXCS NPSIMBIX, PACCTOSHUE MEXAY CKPEIIUBAIOLIIUMUCA
IPSIMBIMU B TIPOCTHIX CUTyalusaX. OmNyckaHHWe NEPHEHAUKYISIPOB, BBIYMCIEHUE PACCTOSHUM OT TOYKHU 10
TOYKH; IPSIMOW; IVIOCKOCTH. BBIYKMCIIEHHE PACCTOAHMI MEXKIY CKPEIIMBAOIIMMUCS IPSIMBIMHU C ITOMOIIBIO
NEPHEHANKYJIAPHON IIIOCKOCTH. TpEXrpaHHBIM YroJl, HEpaBEHCTBA I TPEXIPaHHBIX YIVIOB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB M CUHYCOB JJIsi TPEXTPAHHOTO yria. DJIEeMEHThI chepuueckoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3eMIIE.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Tema 2.6.
Mmuozozpannuxu.

Jlekyuonnoe 3anamue
Cooeporcanue yuebnoeo mamepuana.: CucreMarusanus 3HaHUNH: MHOTOTpaHHUK U ero 3yeMeHTsl. [ lupamua.
Bunel nmupamup. IlpaBunbHas nupamuna. Ilpusma. Ilpsamas u HaxioHHas npusMmbl. [IpaBuibHas npusma.




[Tpsamoii mapasurenenunen, NpSMOYTOJIBHBIN Mapajuiesenumesa, Kyo. Beimykibie MHOTOrpaHHUKH. Teopema
Oinepa. ITpaBrIbHBIE U IOJIYIPABUIbHBIE MHOTOTPAHHUKH.

Hpakmutteacoe 3anamue

Camocmoamenvnasn paboma

Tema 2.7. Jlekuyuonnoe 3anamue
Bexkmopul 6 Cooeporcanue yuebnoco mamepuana: IlonsaTe BEeKTOpa Ha MJIOCKOCTUH B IpocTpaHcTBe. CymMMa M pa3HOCTh
npocmpancmee. BEKTOPOB, NMPABHJIO MapaUIeNenuIea, yMHOKEHIE BEKTOpaHa YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0azucy Tpéx
BEKTOpPOB, HE JEKalluX B OAHOW IulockocTH. CKalsipHOE IPOU3BEICHUE, BBIYUCIEHUE YIa MEXIY
BEKTOPaMHUB NPOCTpaHCcTBE. [IpocTennme 3aga4n ¢ BEKTOpaMu.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 2.8. Jlekyuonnoe 3anamue
Ananumuueckasn Cooeporcanue yuebnozo mamepuana.: 11oBTOpeHHEe: KOOPIUHATHI BEKTOPAaHA INIOCKOCTH U B MIPOCTPAHCTBE,
ceomempus. CKaJISIPHOE IPOU3BEICHHE BEKTOPOB, BBIUMCICHHUE YyIJIa MEXAY BEKTOpAaMHU B IPOCTPAHCTBE. YpaBHEHUE
OpsSMOM, Mpoxojdiiell 4epe3 JBE TOYKH. YpPaBHEHUE IUIOCKOCTH, HOpMalb, YpaBHEHHE IJIOCKOCTH B
oTpe3kax. BekrtopHoe mnpousBencHue. JIMHENHbIE HEpPABEHCTBA, JIMHEWHOE IPOrPAMMHUPOBAHME.
AHalMTHYECKUE METOJbl pacuéra yria MEeXIy HpSMbIMU M IUIOCKOCTSIMHM B MHOrorpaHHukax. ®opmyia
paccTosiHUSA OT TOYKU JI0 IJIOCKOCTU B KoopAuHarax. HaxoxkieHue paccTOsSHUN OT TOYKHU JI0 TIOCKOCTU B
KyOe ¥ mpaBUIbHOMIIMpPAMHUJIE.
Ilpakmuueckoe 3anamue
Camocmoamenvnasn paboma
Tema 2.9. Jlekyuonnoe 3anamue
Oovém Cooeporcanue yuebnozo mamepuana: O6bEM Tena. OOBEM NPAMOYroJbHOIO Napajienenuneaa. 3aaadun oo
MHO202PAHHUKA. yZIBOEHUU Ky0a, 0 KBaipaTypeKy0a; o Tpucekuu yria. CtepeoMeTpuyecKre 3a1a4u,cBsi3aHHble ¢ 00BEMOM

OpSAMOYTOJIBHOTO mapaiienenunena. Ilpukinaanele 3amaud, CBA3aHHbIE C  BBIYMCICHHEM 00BEMa
npsAMOYroJibHOro napamienenunena. Oosém npsmoi npusmsl. CTepeoMeTpUUYECKUE 33aui, CBSI3aHHBIE C
BbIUKCJIEHHEM O0BEMOB psMOM mpu3Mbl. [IpukinagHble 3a7aun, CBA3aHHbIE ¢ OOBEMOM MPSAMOM MPHU3MBI.
Brruncnenue 06bEMOB Te ¢ MOMOIIBIO ONpeaeIEHHOr0 HHTerpaia. O6bEM HaKJIOHHOUTIPU3MBI, TUPAMUIBI.
®opmyna o6bpéMa nupamuibl. OTHOIIEHHE 00BEMOB UpaMUC o0IMM yrioM. CTepeoMeTpruuecKre 3a/1auH,
CBs3aHHbIE C 00BEMAMM HAKJIOHHOW Mpu3Mbl, nupaMuisl. [Ipuknaaneie 3agaun no temMe «OO0bEMBI
TeN», CBSI3aHHBIE ¢ 00BbEMOM HAKJIOHHOM MpU3Mbl, nupaMusl. [Ipumenenne o0bEMoB. Briuncienue
paccTosHUSA 10 TUIOCKOCTH.




Hpakmutteacoe 3anamue

Camocmoamenvnasn paboma

Tema 2.10.
Tena epawenus.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: llunuaapuyeckass HOBEPXHOCTh, 00pa3yrollMe LMIMHIPUYECKON
nosepxHoctu. mmmuap. Ilpsmoit kpyroBod muwmmszap. Inomans noBepxHocTH nunuHApa. Konudeckas
IIOBEPXHOCTh, OOpa3yrouye KoHudeckoil moBepxHocTH. Konyc. CedeHue KoHyca IJIOCKOCTBIO,
NapajuIeJIbHOM IUIOCKOCTH OCHOBAHUS. Y Ceu€HHBIN KoHyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB.
[Tnomans OOKOBOM IOBEPXHOCTHM M IOJHOM IOBEPXHOCTH KoHyca. C(CrepeomeTrpuyeckue 3ajaud Ha
JI0Ka3aTeNNbCTBO U BBIYMCIIEHUE,IOCTPOCHUEM CEUEHUM LIMIMHApA, KoHyca. [Tpuknannele 3ajaun, CBsI3aHHbIE
¢ muuHapoM. Cdepa u map. Ilepeceuenue cdepbl u mapa ¢ 1iockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bun u m3zobpakenue mapa. YpasHerue chepsl. [Inomans chepsr ueé gacteir. Cummerpus
cdepsl u mapa. CtepeoMeTpuyecKre 3ala4d Ha JI0Ka3aTeIbCTBO U BBIYMCIIEHUE, CBA3aHHBIE cO chepoit u
IIapoM, MOCTPOEHHEM HX CeUeHMH IUIOCKOCThIo. Ilpukmamnble 3amaun, cBA3aHHBIE CO cepoil U mapom.
[ToBTOpEHME: OKPYKHOCTH Ha IJIOCKOCTH, BBIYMCICHUS B OKPYKHOCTH, CTaHJapTHbIENo100us. Pa3nuunble
KOMOMHAIIMY TEJ BPAIlleHUsl U MHOTOI'PaHHUKOB. 3a7auu 1o TeMe «Tena 1 NOBepXHOCTUBPAILIEHUS».

Hpakmuqeame 3aHAmue

CamocmoamenvHnas paboma

Tema 2.11.
ITnowaou
noeepxmocmuu
00bEMbL Kpy2/iblX met.

Jlekyuonnoe 3anamue

Cooeporcanue yueonoco mamepuana: O0nEM nununapa. Teopema 00 00bEMe npsiMmoro nuiuHapa. [Inomanu
OOKOBOW M TOJIHOW TMOBEPXHOCTH WMIMHIpA. Bbluncienne oOBEMOB Tel C MOMOIIBIO ONPENEIEHHOTO
uHTerpana. O0béM koHyca. Ilmomagum OGOKOBOW M MOJHOM MOBEpXHOCTH KoHyca. (CrepeomeTpuyeckue
3aJauu, CBSI3aHHbIE C BBIYUCICHHEM 00BEMOB LIMIIMHPA, KOHYca. [Ipukiaanble 3anauun no reme «OO0BEMBIH
mIomaau moBepxHocrerd ten. O0BEM mmapa u MmapoBOro cekropa. Teopema 06 oOnéMe mmiapa. [lmomanb
cdeprl. CTepeoMeTpuyecKre 3a7ayd, CBA3aHHBIE C BbIYUCIEHHEM OOBEMOB IlApa, LIAPOBOIO CErMEHTA,
nrapoBorocekropa. [lpuknanasie 3agaun mo reme «O0BEMBI TE», CBI3aHHBIE ¢ 00BEMOM IIapa ¥ IJIOMIA B0
cdepbl. COOTHOIIEHUST MEXTy IJIOLIaIIMU MOBEpXHOCTEH U 00bEMaMu 1mo1o0HBIX Ten. [TogoOHbIe Tena B
npoctpancTBe. M3menenune oobpéMa mpu nmooomnn. CTepeoMeTpuyecKre 3a1auu, CBI3aHHbIE C BEIYUCICHUEM
00BEMOBTE U TUIOMIAJIeH MOBEPXHOCTEH.

HpakmulteCKoe 3anamue

Camocmoamenvnasn paboma

Tema 2.12.
Heuscenus.

Jlekyuonnoe 3anamue
Cooeporcanue yuebnoco mamepuana.: JIBwxenus mpoctpancTBa. OtoOpaxeHus. J[BMKEHHS W PaBEHCTBO
dburyp. O6mmme cBoiicTBa NBIKEeHUI. BUbl IBIKEHUN: MapallIeNbHbIN MePeHoC, IIEHTpallbHAs CHMMETPHS,




3epKajibHas CAMMETpHs, IOBOPOT BOKPYT npsmoii. [IpeobpazoBanus mompodus. [Ipsmas ucdepa Diinepa.
["eomeTpuyecKre 33141 Ha IPHMEHEHHE JIBIKCHUSL.

HpakmutteCKoe 3anamue

Camocmoamenvnasn paboma

Pa3nen 3. BeposTHOCTBH M CTATHCTHKA.

Tema 3.1.
Dnemenmuol meopuu
epagpos. Cnyuaiinvie
onvimul, CIy4atiHble

Jlekyuonnoe 3anamue

Cooeporcanue yuedbnoco mamepuana: I'pad, cBs3HBIA Trpad, mpeicTaBICHUE 33Jjaud C MOMOIIBI0 Tpada.
Crenens (BaJieHTHOCTB) BepminHbLIIyTh B rpade. Llenn u nuknsl. ['padsl Ha mmockocTu. JlepeBocayuaitHOro
skcniepuMenTta. CilydailHble SKCHEPHMEHTHI (OMBIThI) M CIydYailHble COOBITHA. DJEMEHTapHBIE COOBITHS

coovimus u (ucxonpl). BeposiTHOCTh ciywaiiHOrO coObITHA. BeposTHOCTH COOBITHMH B ONBITaX C PaBHOBO3MOXKHBIMU
eepoamHocmu AJIEMEHTAPHBIMUCOOBITUSIMH.
codvimuil. Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 3.2. Jekyuonnoe 3anamue

Onepayuu nao
MHOMCECMEAMU U

Cooeporcanue yuedbnoeo mamepuana: Ilepeceuenue, 00beJMHEHUE MHOXKECTBU COOBITHI, TPOTHUBOIOIOKHBIE
coObITust. DopMyIia CI0KEHUS BEPOATHOCTEN Y CIIOBHAS BEPOSITHOCTh. Y MHOKEHHE BepoaTHOCTEH. DopMmyiia

coovtmuamu. ycnoBHOM BepostHocTh.DopMmyna nojaHo BeposTHocTH. Dopmyna baiieca. HesaBucumbiecoObITHS.
Cnoowcenue u Ilpakmuueckoe 3anamue
YMHOMCeHUE Camocmoamenvnasn paboma
eéeposamuocmeil.
Ycnoenasn
6epoAmMHOCHb.
Hesasucumote
codvimus.
Tema 3.3. Jlekyuonnoe 3anamue
Dnemenmul Cooeporcanue yuedbnoco mamepuana: KomOuHaropHoe npaBuio ymMHoxeHus. [lepectanoBku U (hakTopuai.
KOMOUHaQmopuKxu. Yucno coueranuil. TpeyronpHuk Ilackans. ®opmyna O6uHoma HploToHa. buHapHbIA CciydailHBIN OMBIT
Cepuu (ucnibITanue), ycnex u Heyaauya. HezaBucumele ucnbitanus. Cepuss He3aBUCUMBIX UCHBITAaHUH O TIEPBOTO
nocineoosamenvuvix | ycnexa. Cepusi He3aBUCUMBIX HUcHbITaHui beprymnu. Ciny4aiiHbplii BBIOOpD M3 KOHEYHOH COBOKYIHOCTH.
UCHBIMAHUL. [TpakTiueckast paboTa ¢ HCIIOIH30BAaHUEM AJIEKTPOHHBIX TAOJIHUII.
Hcnoimanusa Ilpakmuueckoe 3anamue

bepuynnu. Cnyuaiinotii
6b100p U3 KOHEeUHOoul

Camocmoamenvhasa paboma




CO60KynHocmu.

Tema 3.4. Jlekyuonnoe 3anamue
Cayuaiunste ¢enuuunvt | Cooepycanue yueonoeo mamepuana: CrnydaiiHas BennuuHa. Pacmpenenenue BepostHocTel. [lmarpamma
u pacnpeoenenus. pacupenenenud. Omnepauuu Haj clydaiiHbiMM BenuuunHamu. [lpumepsl pacnpenenenuil. bunaphas
ciydaiiHas BenuuuHa. I eomeTpuueckoepacn-peneneHe. bunomuansHoe pacrpezneinenue. Maremarudeckoe
0XKHMJIaHHE CllydailHOW BenuuuHbl. COBMECTHOE paclpeiesieHHe ABYX Cly4dalHbIX BelnuuuH. HeszaBucumbie
ciydaiiHple BenMuMHBL. CBOMCTBA MaTeMaTHYECKOTO OXHAaHUSA. MaTeMaTHuecKoe OXHIaHue OWHapHON
CIIly4aifHOM BennuuHbl. MaTemMaTHueckoe OKUIaHhe TeéOMETPUYECKOro U OMHOMHMAIBHOTO PaCIpeieeHHI.
Hucniepcuss u crangapTHoe oTkiIoHeHHe. Jlucnepcuss OuHapHOHM ciydyaiiHON BenwuuHbl. CBOHCTBa
aucrepcud. MaTtemaTudeckoe OXUAAHUE NPOU3BEACHUS M JIUCIIEPCUS CyMMbl HE3aBUCUMBIX CIyYalHBIX
BenmunH. Jlucepcus OWMHOMHANBHOTO pacmpeneneHusi. llpakTuueckass paboTa ¢ HCIOJIB30BaHUEM
SIEKTPOHHBIXTAOIHII.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 3.5. Jlekuyuonnoe 3anamue
3akon oonvuux uucen. | Cooepowcanue yueonozo mamepuana: HepaBencrBo UebniméBa. Teopema UeOniméBa. Teopema bepuymmu.
dnemenmul 3akoH OonpmMX yucen. Beibopounsiit MeTon uccienoBaHuil. Ilpaktuueckas pabota ¢ HMCHOJIB30BaHUEM
MamemamuuecKkou ANEKTPOHHBIX Tabnu1. ['eHepanbHas COBOKYMHOCTh M CiydaiiHas BbIOOpKAa. 3HAKOMCTBO C BBIOOPOUYHBIMH
cmamucmuKu. xapaktepucTiukamu. OlleHKa CpeTHEro U JAUCIIEPCUH T€HEPAIbHON COBOKYITHOCTH € MOMOIIBIO BEIOOPOYHBIX
xapaktepucTuk. OlleHuBaHHE BEPOSATHOCTEH cOOBITHI Mo BhIOOpKe. CTaTHcTHUeckas runoresa. [IpoBepka
IPOCTEHIINX TUNOTE3 C TIOMOIIbIO CBOWCTB M3y4eHHBIX pacnpezneneHuil. [lpaktuyeckas paborta c
MCTIOJIb30BAaHUEM DJICKTPOHHBIXTAOIHII.
Ilpakmuueckoe 3anamue
Camocmoamenvnan paboma
Tema 3.6. Jlekyuonnoe 3anamue
Henpepuignvie Cooeporcanue yueonoco mamepuana.: IlpruMepsl HEMPEPHIBHBIX CIYYalHBIX BeTUYUH. DYHKIUS TIIOTHOCTH
cyyaiinble 6eIUYUHbL | BEPOSITHOCTH. PaBHOMepHoe pacnpenenenue. Ilpumepsl 3amad, NpUBOAAIMX K IIOKA3aTe€IbHOMY U K
(pacnpeodenenusn), HOpMaJlbHOMY pacnpezeneHusM. DyHKIUS MJIOTHOCTH BEPOSTHOCTU IOKA3aTE€IbHOTO PpacHpeesIeHuUs.
nokazamenvHoe u @YHKIMS IJIOTHOCTH BEPOSTHOCTUHOPMAJILHOTO PACIIPEAETICHMUSL.
HOpMabHOE Ilpakmuueckoe 3anamue
pacnpeoenenus. Camocmoamenvnas paboma
Tema 3.7. Jlekuyuonnoe 3anamue
Pacnpedenenue Cooeporcanue yueobnoco mamepuana: IlocienoBaTeIbHOCTh OJUHOYHBIX HE3aBUCUMBIX cOObITHH. [IpumMep




Ilyaccona. Ceaze
MeHCOY CIYHaliHbIMU
GeIUYUNHAMU.

3a/1a4u, MpUBOASIIEH K pactpenenenuto [Iyaccona. [Ipaktuyeckas paboTa ¢ UCIIOIB30BAHUEM DIICKTPOHHBIX
tabmun. KoBapuanus nByx ciyuaiinbix BenuunH. Koagdunuent xoppensaiuu. CoOBMECTHbIE HAaOIIOJCHUS
IBYX BeMW4YHH. BeiOopounslii ko3ddunmentkoppensiuuu. Paznmune Mexxay TMHEHHON CBS3bIO M PUYUHHO-
CJIEZICTBEHHON cBA3bl0. JImHelHas perpeccus. Ilpaktuueckas pa®oTa ¢ HMCIOJIB30BAaHUEM 3JIEKTPOHHBIX
Ta0JINLI.

Ilpakmuueckoe 3anamue 2
Camocmoamenvnas paboma

JICKIMOHHBIC 3aHSATHS 40

NPAaKTUYECKUE 3aHATHS 78

BHeayauTopHasi camocTosiTe/ibHAas padoTa -

KoncyabTanumn 2

IIpomedsxcymounas ammecmayus 8 popme IK3amena 6o 2 cemecmpe 6
YueOHasi Harpy3kKa (Bcero): 126




3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA

3.1 Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peannzanus oOmeoOpa3oBarenbHOro yueOHoro npeamera «MareMaTHKay OCYILECTBIIAETCS
B yueOHOM KaOuHeTre «MareMaTuku U GU3UKI.

Ocnawenue xabunema:

KommexT yuebnoii mebenu Ha 32 vedn.

Pabouee mecto mpenonaBarens (CToJ, CTYI).

Texauueckue cpencTBa 00ydeHHs: MOOMIIBHBIN NMPOEKIMOHHBIA 3KpaH - 1 1IT., MOOMIBHBIN
MPOEKTOP - 1 mT., HOYTOYK C IOCTYIOM B HHTEpHET (IepeHOCHOK) — 1 mT., mpuHTEep — 1 mT.

OOBeKTHl [UIA MPOBEICHUS TMPAKTHUYECKUX 3aHATHI: pa3IaTOYHbIM Marepuan (TaOauibl,
CXEMBI, PUCYHKH).

BricTaBouHBIN cTemIax st KHUT — 1 mT.

AynuTopHasi Jocka MesoBas -1 1iT.

Jlocka MarHUTHO-MapKepHas — 1 1mr.

Crengpl — 4 mrT.

OO0yyaromumMces Mpe10CTaBISIFOTCS KAOMHETHI 111 CAMOCTOSATEIbHONU pabOThI CTYJEHTOB:

1) bubnnoreka, YMTaIBbHBIHN 3aJ1 C BBIXOJIOM B CeTh VIHTEpHET €O CIENYIOUIUM OCHAWEHUEM:

KommnexT yuebHoit mebenn Ha 25 ven.

PaGouee mecto OubnuoTekapsi (A00HEMEHT, CTyJ, KOMIIBIOTED B KOMIUIEKTE C CHCTEMHBIM
0JI0KOM, MOHUTOPOM, KJIaBUATYpPOW U MBILIBIO - 2 WIT., IpUHTEp — 1 mmIT.).

Texuuueckue cpenctBa 00y4eHUs AJISl CAaMOCTOATENbHOM padOThl CTYAECHTOB: KOMIIBIOTED —
4 mt. (B KOMILJICKTE C CUCTEMHBIM OJIOKOM C BO3MOXKHOCTBIO MOJKITIOUEHHs K cetn «MHTepHeT» n
o0ecrieyeHHEM [OCTylla B D3JEKTPOHHYIO HH(pOpMalMOHHO-00pa3oBaTenbHyto cpeny JPTH),
IpUHTEp — 3 WIT.

[kad (cTemnax) s XpaHeHHus — 6 IIT.

Crennax st xpanenust KHUT — 100 mr.

Tymba npucrtaBHas ¢ 3aMKOM — 6 IIT.

Crenppl 11 KHUT (5 TOJIOK) — 2 HIT.

Bemanka — 2 mr.

2) KoMIbIoTepHBIH KIIacc CO CIACAYIOIUM OCHAUCHUEM.

Paboune mecta ctyaeHToB: naptel (2 moc. mecra) — 10 mr., ctyabs — 20 mrT.

Pabouee mecto npenoaasarens: cToi — 2 WT., CTyJI — | mT.

OO6opynoBaHue Al CaMOCTOSITEIbHBIX 3aHATHHA: KOMITBIOTED B KOMIUIEKTE C CHCTEMHBIM
0JIOKOM, MOHUTOPOM, KJIABUATYPOH M MBIIIBIO, C IPOTPAMMHBIM OOecrieueHHueM — 6 IIT., IPUHTEP —
1 .

[xad (crennax) 1ig xpaHeHus — 1 wwr.

AynuTopHas 1ocka MarHUTHO — MapkepHasi — 1 1mT.

Bemranka — lmr.

Tymba — 2 mr.

3.2 UudopmanuonHoe odecriedeHne 00yueHust

3.2.1 OcHoBHas yueGHAas IUTEPATYpPA:

1. Maremaruka: anreOpa W Hayajla MaTeMaTHYECKOTO aHajim3a, reomMerpus. Anredpa u
Hayayia matematudeckoro aHamms3a : 10-1l-e xmaccel : 0a3oBBId W yriyOJeHHBIH YpOBHH : /
Onekrponnas ¢opma ydeonuka / IIILA. Amumos, FO.M. Konsrun, M.B. TkaueBa [u ap.] — 11-e
u31., crep. — Mocksa : [IpocBemenue, 2022. — 463, [1] c.: wn. ISBN 978-5-09-099445-3.

3.2.2 JlonoiHUTEIbHASI YUeOHAas1 JUTepaTypa:
1. boromonos, H. B. Maremaruka. YrioyOneHusiii ypoBenb. 10—11 kmaccel : yaeOHUK 1715t
cpennero obmero obpasoBanus / H. B. boromonos, I1. . Camoitnenko. — 5-¢ u31., mepepad. u



norn. — Mocksa : M3narensctBo FOpaiit, 2024. — 398 ¢. — (OO6mmeoOpa3oBaTeabHbIN TUKIT). —
ISBN 978-5-534-16224-0. — Tekct : smekTtponHbI // O6pa3oBatenpHas tiatdopma IOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/544787

* Ocnoenasa yuebnas numepamypa npeocmasiena S1eKmpOHHbIMU YYeOHbIMU U30AHUAMU
(OVH), oocmynnvimu 05t nonv3osanus 8 yumanvhom 3ane oudruomexu JJPTH: cyonuyenzuonmwiii
0ocoeop om 12.01.2024 Ne UII-66; cpok oeticmsusi auyernzuu — ¢ 12.01.2024 no 12.01.2025 ee.;
CPOK noav308anus — 1 200 ¢ momenma akmusayuu Ko0og oocmyna k SV U.

3.2.3 O¢puuuajbHbie, CIPABOYHO-0UOIMOrpadueckne U NepHoOAUYeCKUe U3JAHUSA:

a) opuyuanvuvle uzoanu:

1. Konctutynuus Poccuiickoit denepanuu. [locnennss neiicTByromas peaakius ¢
KommenTtapusamu [DnekTpoHHbI#H pecype].— Pesxum mocryma: http://constrf.ru/

2. @enepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 Ne
273-D3 (nocneauss penakuus). [DIEKTpoHHBIN pecypc]. — Pexxum nocryma:
https://www.consultant.ru/document/cons_doc LAW_ 140174/

3. HarnmonanbHblid ipoekt «O0pa3oBanuey. [ DIeKTpoHHbIH pecypc]. — Pexxum goctyma: //
https://strateqy24.ru/rf/

4. Bcemupnas aekiapaius o0 00ecrieueHun BbDKUBAHMS, 3aIIUTHI U pazButus aeteit (1990).
[DnekTpoHHBIN pecypc]. — Pexum gocryna:
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

0) cnpasouno-oudbUOZpaApUUecKue uzoanus:
1. Enunas xouteknus mudpoBbIX 00pa30oBaTeIbHBIX PECYPCOB. [ DICKTPOHHBIN pecypc].
— Pexxum nocryna: // www.school-collection.edu.ru

6) nepuoouueckue u30aHu::

1. BectHuk MOCKOBCKOTO rocyiapcTBeHHOro obnactHoro yHuBepcurera. Cepusi: @usuka-
MaTeMaTHuKa, 2023. Nel. [D5eKTpOHHBII pecypc]. - Pexum JIoCTyma:
https://e.lanbook.com/journal/issue/336395

2. Bectauk Boponexckoro rocymapcTBeHHoro yHmBepcuteta. Cepus:  Dwusuka.
Maremaruka, 2021. Ne3. [DNEeKTPOHHBIN pecypc]. — Pexum JOCTyIIa:
https://e.lanbook.com/journal/issue/315587

3.2.4 Pecypchbl nH(pOPMAMOHHO-TEJIEKOMMYHHKANIMOHHOI ceTn «AHTepHeT»

1. OdunmnanbHeiii caiit denepanbHOrO areHTCTBA MO peI00IOBCTBY. — https:/fish.gov.ru/

2. OduuuanpHpli caliT MUHUCTEPCTBA NPOMBIIUIEHHOCTH M TOProBiu Poccuiickoit
®epeparnmu. — https://minpromtorg.gov.ru/

3. OdunuansHblii caliT Poccuiickoro coro3a MPOMBIIIJIEHHUKOB W IpeINpUHUMATENeH. —
https://rspp.ru/

4. WHdopmalMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHbIE MaTepHabl. [DJIEKTPOHHBIN
pecypc]. — Pexxum nocryma: / www.fcior.edu.ru

3.2.5. MeToanueckue yKka3anus JJis 00y4arUUXCH M0 OCBOCHHIO MpeIMeTa:

1. IemeneBa I'.A. Metoauueckue yka3aHUs [UId TNPAKTUYECKUX 3aHATHI 1O
o0mieo0pa3oBareIbHOMY yueOHOMY mpenameTy «Maremartuka» A CTYICHTOB OYHOW M 3a0YHOU
dbopMm oOydeHHs CHEUATBHOCTH CpenHero mpodeccuoHanbHO oOpa3zoBanus 15.02.06 MonTax,
TEXHHUYECKasl dKCIUTyaTalus ¥ PEMOHT XOJOIMIbHO-KOMIIPECCOPHBIX M TEIJIOHACOCHBIX MAIIMH U
yCTaHOBOK (1m0 oTpacisiM). — PreioHOe, 2024. [DnexktpoHHBIH pecypc].— Pexum moctyma: http:
https://www.noptan.aptu.pd

2. IlemeneBa I'.A. Meroandueckue YyKa3aHUsS TI0 BBITIOJHEHUIO BHEAYTUTOPHOM
CaMOCTOSITENIbHON paboThI MO 00IIe00pa3oBaTeIbHOMY y4eOHOMY mpenmery «MaTtematukay s



https://urait.ru/bcode/544787
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CTYACHTOB 3a04HOH (hopMBbI 00yUEHHS CIIEHUAIBHOCTH CPEIHEro NMpo(hecCHOHAIBHO 00pa3oBaHuUs
15.02.06 MoHTax, TEeXHUYECKas OKCIUTyaTallds W PEMOHT XOJOJWIbHO-KOMIIPECCOPHBIX H
TEIUIOHACOCHBIX MAIIMH U YCTaHOBOK (10 oTpaciisiM). — PeiObHoe, 2024. [DnekTpoHHBIH pecypc].—
Pexxum moctyna: http: https://www.nopran.aptu.pd

3.2.6 IlepeyeHb NHGOPMANMOHHBIX TEXHOJIOTHIi, HCIO/Ib3YyeMbIX NPHU OCYLIECTBIEHUN
00pa3oBaTeILHOIO NMPoIecca, BKJAKYAS NepeYyeHb JUIEeH3MOHHOT0 NPOrPaMMHOI0
obecrieyeHus1 U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

Ilepeuens unopmayuoHHbIX MEXHONO2UL, UCNONb3YEeMbIX 8 YieOHOM npoyecce

HaumenoBanmue
NMPOrpaMMHOI0 Ha3nauenne
odecmeueHus
O6pazoBatenpubiii  moptan JIPTM mocrpoeH Ha oOyudaromei
BUpPTyaJbHOW cpere Moodle w  jgoctymeH 1o aapecy
https://www.nopraia. apTa.pd A3 000 TOYKM, WMEIOIIEH
MOJKIIIOUEHHE K ceTh VHTepHeT, B TOM YHCJIe M3 JOKAJIbHOH ceTh
O6pazoBarensubii  moptan | [IPTU. O6pazoBatenbubiii moptran JPTU mnoaxomut kak st
Moodle opraHuzamnuu online- KJ1accoB, TaK M JUIsl TPAJAUIIMOHHOTO OOYUCHHUS.

[Mopran pasmeneH Ha  «OTKPBITYIO»  (OOIIETOCTYIHYIO) |
«BaKphITYyIO» 4YacTu. JloCcTynm K 3aKpbITOM YacTU OCYLIECTBISIETCA
MOCJI€  TPEABSBICHUS IEPCOHAIBHOM Tapbl  «JIOTHH-TIAPOJIbY
MpenojaBaTesieM I CTYJCHTOM.

DNeKTPOHHO-ONOIMOTeYHAs
cucrema JIPTU ®I'BOY BO
«AI'TY»

OOecrieunBaeT JOCTYN K DJIGKTPOHHO-OMOJIMOTEYHBIM CHCTEMaM
U3aTENBCTB, JOCTYH K OJICKTPOHHOMY KaTajory KHHT, TpyJdam
npernojaBaTeneii, ydeOHO-mMeToamyeckuMm paszpaborkam  JIPTU,
NEPUOIMYECKUM H3IaHHSM.

Bozmooicnocmo Oocmyna K 3ﬂ€Kmp0HHO-6u6ﬂu0m€’{HblM cucmemam

HaumeHoBanue
3JIEKTPOHHOI'0 pecypca,
aapec caira

Ha3nauenune

ObC IOpaiit
WWW.urait.ru

ObC IOpaiit - pecypc, BKIIOYAIONIMN DJIEKTPOHHBIE BEPCUU KHUT
n3narenberBa "FOpaiit". M3naTenbcTBO crienuaan3upyeTcsl Ha U3JaHuu
y4eOHOI uTeparypsl Ui BBICHIMX M CPEJHHUX CIELUAIbHBIX YUeOHBIX
3aBeJICHU TI0 HOBBIM 00pa30BaTEIbHBIM CTaHJAPTaM.

Bxutouaer B cebs karajor rpuQoBaHHBIX YY€OHHMKOB IO COLMAIbHO-
HKOHOMHYECKOMY, T'YMaHHTAPHOMY " IOPHITIECKOMY,
€CTECTBEHHOHAYYHOMY M TEXHMUYECKOMY HalpaBleHUsIM. ABTOpaMu
y4eOHUKOB SIBJISIIOTCS IpernojaaBarenu Beaymux By30B Poccuu. B ObC
MPEJCTaBICHbl y4YeOHUKH W YydueOHble MOCOOMs Al BCEX YpPOBHEH
po¢eCCHOHANIBHOTO 00pa30BaHUs OT BEAYIIMX HAYYHBIX IIKON C
cobmonenneM  AeWctByromux — TpeboBanuit PIOC. B OBC
MPHUCYTCTBYET BO3MOXHOCTh: WHAMBHIYATHHOTO HEOTPAHWICHHOTO
JIOCTYTIa TOJIb30BaTeNell K COAEPKUMOMY U3 JIHOO0H TOUKH, B KOTOPOM

UMeeTcsl MOAKJIYeHHe K ceTtu VHTepHeT; OJHOBpEMEHHOro
WHIUBUAYAJIBHOTO  JOCTYNa  IIOJIb30BATENE K  COIAEPKUMOMY;
MOJIHOTEKCTOBOIO  MOMCKAa MO  COAEPKUMOMY, (OPMHUPOBAHUS

CTaTUCTUYECKUX OTYETOB MO mnonb3oBarensaM. Wspanus B OBC
MIPEJICTaBJICHbI C COXPAaHEHUEM B CTPAHUIL (OPUTHHAIHLHONW BEPCTKH).

9BC «Jla"by»

OBC BKIIOYaeT B ceOs Kak QJICKTPOHHBIC BCPCUMU KHUI' U3ATCIILCTBA
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HauMenoBanue
3JIEKTPOHHOIO pecypca,
aapec caira

Haszunauenue

https://e.lanbook.com

«Jlaab» U Ipyrux BEAYIIMX U3MIATEIBCTB YYCOHOU JIMTEPATYphI, TaK U
SJIEKTPOHHBIE BEPCUU IEPUOJUYECKUX H3JIaHUM 10 ECTECTBEHHBIM,
TEXHUYECKUM U TYMAaHUTAPHBIM HAyKaM.

[IpenocraBisieT BO3MOKHOCTh KPYIVIOCYTOYHOTO  JMCTAHIIMOHHOTO
WHIUBUAYAIBHOTO TIOJB30BAHUS, I KaXKIOTO OO0ydYaromierocs u3
MO0l TOYKH, B KOTOPOW HMeEeTcs IOCTynl K cetu HWHTepHeT, ¢
BO3MO’KHOCTBIO IIPOCMOTpPA M CKAaYMBaHUSI Ha CaliTe B OH-JIAallH PEXXHUME.
[IpenocraBisier mnpaBo JOCTynma K OTACIBHBIM  KOJUICKUIMSM, B
YaCTHOCTH  TakuM, Kak «/HXeHEepHO-TEeXHUYECKHEe HAyKu —
MznarensctBo Jlanby, «HpopmaTuka — U3narenberBo Jlanby, « XuMus
— M3parensctBO Jlane», «Teopernueckas mMexannka — M3maTenbCTBO
Jlauby.

9BC Pp100X03511ICTBEHHOE

oOpazoBaHue
http://lib.klgtu.ru/jirbis2

Nudopmanmonnsiii  pecypc D®I'BOY BO  "KI'TY"  cocrour
UCKIIOYUTENIbHO W3  Y4eOHbIX  HM3JaHM  PEKOMEHIOBAaHHBIX
denepallbHBIME  YI€0HO-METOIUYSCKUMU OOBCIUHEHUSMHU B CHCTEME
BBHICIIIET0 00pa3oBaHUSl M CpPeAHEro MpogecCHOHANIBHO OOpa30BaHMS.
Nznanus 8 OBC npeacTaBieHbl ¢ COXpaHEHUEM BUA CTPAHUIL
(opuruHANTBHOM BEPCTKH).
[Tons3oBanne OBC He TpebyeTr HHUKAKOTO  JIOMOJHUTEIHHOTO
MIPOrPaMMHOTO OOeCTIeueHHs WU alMapaTHbIX YCTPOMCTB, JOCTATOYHO
HUMETh MOAKIIOYCHUE K WNurtepuery.
UreHue »5SIEKTPOHHON BEPCHM KHHUI JIOCTYIHO B TIOCTPAaHMYHOM
pexuMe, a Npud  HEOOXOAUMOCTH  BO3MOXKHO  IIUTUPOBAHHE.
Y 100HBINH U COBpEMEHHBIH KOHTEKCTHBIM MOMCK MO BCEMY XPaHWIUILY
KHUT MO3BOJISIET OBICTPO HaWTH HY)XKHYIO KHUTY.
JlocTynn ocyiiecTBIseTCsl MO JIOTMHY M Tapoiio, JIOTMH W Tapolib
JIOCTYTIa HAXOIATCs Ha 0011eM a0OHEMEHTE.

[Tudposoii
00pasoBaTenbHbBIN pecypc
IPRsmart (9bC
IPRBOOKSHOP.RU)
www.iprbookshop.ru

Baxuelmmii pecypc A NOJy4YeHHs KaueCTBEHHOTO OOpa30BaHMUS,
MPEJOCTABISIONINI  OCTYN K YYeOHBIM H HAy4YHBIM H3JIaHUSM,
HEOOXOAMMBIM JJiIi OOy4eHHs W OpraHu3alMu y4eOHOro mporecca.
UcnonwszoBanne OBC [PR  BOOKS mno3Bonsier oOyuaromemycs
MOJITOTOBUTBCSL K CEMUHAapaM, 3ayeTaM M 5K3aMeHaM, BBIIIOJHHUTH
HeoOxonuMble paboThl U mpoekThl. IIpemogaBatensM pecypc Oyxaer
MoJIe3eH IMpHU COocTaBlieHMH yueOHbIX miuaHoB M PIIJI, moaroroBke u
MIPOBEICHUY 3aHSATHIA, MTOTYyYeHUH WH(OPMAIIMK O HOBBIX MyOIMKALIUAX
KOJIJIeT.

Pecypc OBC IPRbooks o0benunsier HoBelme HHPOPMAIMOHHBIE
TEXHOJIOTHH U yueOHy0 JIMIIEH3UOHHYIO JAUTEPATYPY,
MpeHa3HAYEHHYI0 JUIsl pa3HbIX HaIpaBlIeHUH OOy4YeHUs, C MOMOIIBIO
KOTOPOTO MOKHO MOJYYHTh HEOOXOAMMBIE 3HAHHUS, MOJATOTOBUTHCI K
ceMHHapaM, 3a4eTaM M dK3aMeHaM, BBIIIOJIHUTH HEOOXOIUMBbIe pabOThI
u MIPOEKTHI.
Kontent DOBC I[PRbooks mpencraBieH u3naHusMu ¢eaepanbHbIX,
PETHOHANIBHBIX, BY30BCKHUX H3/aTENIbCTB, HAYUYHO-HCCIIEIOBATEIBCKUX
WHCTHTYTOB, BEAYIINX aBTOPCKUX KOJUIEKTHBOB, COJEPIKaHNE KOTOPBIX
COOTBETCTBYET  TpeOoBaHMsIM  (efepalibHBIX  00pa3oBaTEIbHBIX
CTaH/IapTOB BBICIIIETO, CpeIHero npodeccuoHanbHOro,
JIOTIOJTHUTENBHOTO MPO(eCcCHOHANBHOTO 00pa3oBaHUs, M €KEJIHEBHO
MOTOJHIETCSI HOBBIMHM akTyanbHbIMU u3naHusiMu. OBC IPRbooks



https://e.lanbook.com/
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HauMenoBanue
3JIEKTPOHHOIO pecypca,
aapec caira

Haszunauenue

COJICP’)KUT MHOXKECTBO  JKCKIIO3WBHBIX  HM3JaHHH, KOTOpPHIE HE
MPEJCTABICHBI B APYTUX pecypcax, B TOM YHUCIE M3AaTEIbCTB IPYIIIbI
komnanuii [PRmedia: By3oBckoe oOpasoBanue, [IpodobpazoBanue, Aii
[Iu Op Menua.

VY naneHHbIi JOCTYI ITOCPEACTBOM CeTH MIHTEpHET BO3MOXKEH C JIF0OOTro
IIK. Pa6orats ¢ OBC IPR BOOKS MOXHO Tak € ¢ MOOHJIBHBIX
YCTPOWCTB B  KPYIVIOCYTOYHOM PEXKHME YyIAICHHO (CKayaiiTe
npunoxxenne IPRbooks Mobile Reader na App Store nnm Play Market,
npuioxkenue s cnadboupsamnmx [PRbooks WV-Reader na App Store
nnu Play Market).

Ilepeuens uyen3uoHH020 yuebHO20 NPOSPAMMHO20 0becneyeHus

HaumeHoBaHue
NPOrpaMMHOI0 Hasna4venmue
olecnieueHust
1C:Ilpennpusitue
8.0 KoMrutekT 11t 00y4deHus B BBICIINX U CPETHUX YUCOHBIX 3aBEACHHSIX
ABBYY FineReader
8.0 Corporate Cucrema ONTUYECKOTO pacliO3HABaHUS TEKCTA
Edition
STDU Viewer IIporpamma [uist pOCMOTPA IIEKTPOHHBIX JOKYMEHTOB
Google Chrome, Epave
Opera paysep
. I'padmyeckue, HHTEPAKTUBHBIC, MHOT03/IaYHBIC OTICPATUBHBIC CUCTEMBI
Windows NT pad o MHTCP ’ & P
koprnioparuu Microsoft
Dr.Web AHTUBHPYCHBIE TPOTPAMMHBIE TPOTYKTHI
[Tpunoxxkenus — oducHbIE peaakTopsl Ui pabOThl C TEKCTOBBIMU
JIOKyMEHTaMH, AMEKTPOHHBIMA Ta0JIMIaMH, ANEKTPOHHBIMHU

Microsoft Office

co00IIeHUsAMH, 6a3aMH TaHHBIX, U300PAKEHUSMH U T.1I.

Moodle OopazoBarensubiii mopran JJPTU ®I'BOY BO «AT'TY»

7-zip ApxuBarop

IlepeueHp MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

Haumenosanue NCC

Ha3Hnauyenue

CrnpaBouHO-TIpaBOBast
cucrema
«Koncynsrantllmroc»

Colep’KUT POCCUUCKOE ¢  PETHOHAIBHOE 3aKOHOJATEIbCTBO,
CyneOHyl0 TMpaKkTUKy, (UHAHCOBBIE W KaJPOBBIE KOHCYJbTAIIHH,
KOHCYJIbTallUU  JJIA 6IO}1)KCTHI)IX opraHmauHﬁ, KOMMCHTapuunu
3aKOHOAATEIbCTBA, (DOPMBI JOKYMEHTOB, IMPOEKTHl HOPMATHUBHBIX
IMPAaBOBBIX AKTOB, MCKAYHAPOJIHBIC ITPABOBLIC AKTHI, ITPABOBBLIC AKThI
0 3JJPaBOOXPAHEHUIO, TEXHHUYECKUE HOPMBI M MPABUIIA.




Ceenenuss 00 OOHOBIEHMHM HH(OPMALMOHHOTO OOecredYeHus: 0O0ydeHUs IMpelCTaBlICHbl B
nokanpHOU cetu JIPTU mo agpecy: \Base\\192.168.10.10\is oomena mo adarty\UT B 0OydueHnu

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

Pe3yabTarsl 00yyeHus

®opMBbI M METOAbI KOHTPOJIS ¥ OLlEeHKH
pe3yJabTaToB 00y4YeHHst

JIuunocmmuuie:

JI1 rpa)x1aHCKOr0 BOCIIMTAHUSA:
-c(pOpMHUPOBAHHOCTh TIPAXKAAHCKOW  IMO3ULIUU
oOyyaroierocs KaK AKTUBHOTO u

OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTBa;
-OCO3HAHHUEC CBOMX KOHCTUTYLIMOHHBLIX IIpaB U

00513aHHOCTEH, YBaKCHUE 3aKOHA u
MIPaBOMIOPSAJIKA;

-IIPUHATHE  TPATUIIMOHHBIX  HAIMOHAIBHBIX,
0011IeYeII0BEYECKUX T'YMaHUCTHYECKUX u
JIEMOKPATHYCCKUX IIEHHOCTEH;

-TOTOBHOCTh MIPOTUBOCTOATH HJICOJIOTHH
SKCTpEMH3Ma, HalMOHAIM3Ma, KceHOohoOuH,
JTUCKPUMHUHAITUU 1o COLIMAILHBIM,
PENUTHO3HBIM, PacoBBIM, HallMOHAIbHBIM
MpU3HAKaM; TOTOBHOCTh BECTH COBMECTHYIO
JIeATEeIbHOCTh B HMHTEpecax TIPa)KIaHCKOTO

o01ecTBa, y4yacTBOBAaTh B CaMOYIPABJICHUU B
0011e00pa3oBaTeIbHON OpPraHU3alUA U JIETCKO-
FOHOIIIECKUX OpraHu3aIusX;

-YyMEHHE B3aUMOJIEHCTBOBATh C COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIIUSIMU
1 Ha3HAUYCHHUEM;

-TOTOBHOCTh K T'YMaHHTApHON M BOJIOHTEPCKOMN
JeATEIbHOCTH,

Texywyuii Konmponw:

—  WMHIUBHUAYaJIbHBIN U (POHTAIBHBINA YCTHBIE
OIIPOCHI B XO/I€ ayIUTOPHBIX 3aHATUH;

— IPAaKTUYECKUE 3aJaHUS;

— pedepaTUBHbIC 3a/laHNS;

— TECTOBBIC 3a7aHUs (TECTHI).

Hpome;ucymolmaﬂ ammecmauus.

OK3aMCHAllMOHHOC 3a1aHHUC (BKSaMCH)

JI2 naTproTUYECKOT0 BOCIIUTAHUS:

- chopMHpPOBAaHHOCTH POCCUUCKOM TPakIaHCKOMN
WJICHTUYHOCTH, TMATPUOTU3MA, YBAKEHUA K
CBOEMY HAapoAy, 4YYBCTBAa OTBETCTBEHHOCTHU
nepen PoauHoi, roprocty 3a ¢BOM Kpaii, CBOIO
Poauny, cBOMl s3BIK M KyJIbTYpYy, MPOIUIOE U
HACTOsIIeE  MHOTOHALMOHAJIBHOIO  Hapoja
Poccuu;

- IICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY U MPHUPOJHOMY
HAaCJeINI0, MaMATHUKaM, TPaauLUsM HapoJOB
Poccun, poctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- wuaedHas yOEXKICHHOCTb,
CITY)KEHUIO u 3alIHUTE
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

TOTOBHOCTh K
OreuecTBa,
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JI3 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUSA:

- OCO3HAHME AYXOBHBIX LICHHOCTEN POCCUUCKOTO
Hapoja;

- cOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATHYECKOT'O ITOBEICHMUS,

- CIIOCOOHOCTH  OIIEHHWBATh CHUTYallUIO |
MPUHUMATh OCO3HAHHbBIC perlieHus,
OPUEHTUPYAICh HA  MOpPaJbHO-HPABCTBECHHbBIC
HOPMBI U IEHHOCTH

- OCO3HaHUE€ JMYHOTO BKJIaJla B IOCTPOECHHUE
YCTOMYHBOTO OYAYIIETO;

- OTBETCTBCHHOC OTHOIICHHE K CBOHUM
pomnutensM U (WIHM) JOPYTUM 4iIE€HAaM CEMBbH,
CO3JJaHUI0 CEMBHM Ha OCHOBE OCO3HAHHOTO
NPUHATUS I1IEHHOCTEM CEeMEMHON JKH3HH B
COOTBETCTBUU C TPATULIUIMHU Hapo0B Poccuu;

JI4 3cTeTnYecKoro BOCIUTAHMUS:

- 3CTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBA, CIOpPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHU;

- COCOOHOCTH BOCIIPHUHHUMATD Pa3IMYHbIC BUJIbI
MCKYCCTBa, TPAAHUIIMU U TBOPUYECTBO CBOETO M
JpYruX HapoJOB, OINYIIaTh 3SMOLUOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH U
oO1recTBa  OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPaguLUi
Y HapOJIHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPDQXXEHHIO B pa3HBIX
BHUJIaX HCKYCCTBa, CTPEMJIEHHE TMPOSBIATH
KaueCTBA TBOPYECKOM JINYHOCTH;

JI5 pusnyeckoro BOCIIUTAHUS:

- c(hopMHPOBAHHOCTH 3JOPOBOTO U GE30MIACHOTO
o0Opa3a >KM3HU, OTBETCTBEHHOIO OTHOILICHHS K
CBOEMY 3[I0POBBIO;

- OTpeOHOCTh B ¢dusnueckoM
COBEPILIEHCTBOBAHUM, 3aHATHSX  CIIOPTUBHO-
037I0POBUTEIHLHON JEATENBHOCTHIO;

- aKTMBHOE HEINPHUATHE BPEIHBIX IPUBBIYEK M
UHBIX (hOopM NpUUYMHEHMS Bpela GU3NUIecKoMy U
IICUXUUYECKOMY 3/I0POBBIO;

JI6 Tpy0BOTO BOCTTUTAHUS:

- TOTOBHOCTh K TpYyIy, OCO3HaHUE ILIEHHOCTH
MacTepcTBa, TPYyI0to0ue;

- TOTOBHOCTh K AaKTHBHOM JEATEIHLHOCTH
TEXHOJIOTHYECKOM u COIMaJIbHOM
HaIpaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH,
IJIAaHUPOBATh M CAMOCTOSITENIbHO BBINOIHSATh
TAKYIO JEATEIIbHOCTB;




- HWHTEpEC K Pa3IUYHBIM chepam
npo(ecCHOHANFHOM  JIeATENBHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM  BBIOOp  Oymymei
npodeccHu U pean30BBIBATH COOCTBCHHBIE
YKU3HCHHBIC TUIaHBI,

- TOTOBHOCTH U CIIOCOOHOCTH K OOpa30BaHHUIO U
caM000pa30BaHMIO Ha MIPOTSHKEHUH BCEH JKU3HH;

JI7 3K010THYECKOT0 BOCIIUTAHUS

- c(hOpMUPOBAHHOCTH JKOJIOTUYECKOU
KYJbTYpbl, TOHMMAHHUE BIMSIHUSA COLMAIBHO-
SKOHOMHYECKUX TMPOILIECCOB HAa  COCTOSHUE
MPUPOJHON M COLMAIBHOW Cpellbl, OCO3HAHUE
JI00aTBEHOTO XapaxkTepa 9KOJIOTUYECKUX
npo0Jem;

- IJITAHUPOBAHUE U OCYLIECTBIICHUE JICWCTBUN B
OKpY’KaloIllel cpejie Ha OCHOBE 3HAHMS Lieyiel
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

- AKTUBHO€ HENpPUATUE NEHUCTBUM, IPUHOCAILINUX
BpEJl OKPYKAIOIIEH Cpee;

- YMEHHE NPOTHO3UPOBATH HEOIATOMPUSTHHIE
HKOJIOTUYECKUE MOCJIC/ICTBUSI
NpEeANPUHUMAEMbIX ACHCTBUN, MPENOTBPALLATH
ux;

- pacimpeHue OIIbITa JIEATEIbHOCTH
HKOJIOTUYECKON HAINPaBJICHHOCTH,

JI8 1IeHHOCTH HAay4YHOT'O MO3HAHMUS:

- c(hOpPMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd MU OOIICCTBEHHON IPAKTUKH,
OCHOBAaHHOTO Ha JIAaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHNE SI3BIKOBOM 31
YUTATEIbCKOM  KYJBTYpbl  Kak  CpEICTBa
BSaHMOHeﬁCTBHﬂ MCXKAY JIOJAbMH W IMO3HAHHA
MHUpa;

-OCO3HAaHHUEC IECHHOCTH HaquOﬁ JACATCIIBHOCTH,
T'OTOBHOCTH OCYIICCTBJIATDH IMPOCKTHYIO n
HCCICO0BATCIILCKYIO JCATCIBHOCTD
WHAUBUYAJIIbHO U B I'PYIIIIC.

Memanpeomemmnuie:

Osnaodenue VHUBEPCANbHbIMU VueOHbIMU
NO3HABAMENbHBIMU OCUCMBUIMU.

M1 6a30BBI€ JOTHYECKHE ICHCTBHUS:
-CaMOCTOSITEIBHO dbopMynupoBaTh u
aKTyaJM3upOBaTh MPOOIEMyY, paccMaTpUBaTh €€
BCECTOPOHHE;

-yCTaHaBJIMBaTh CYIIECTBEHHBIN MpPU3HAK WU
OCHOBaHUS JJII CpPaBHEHWsI, KJIacCCUPUKAINHA U
00001IeHHS;




-OMpEeNeNATh UeNu JACATEIbHOCTH, 3a/1aBaTh
napameTpbl U KpUTEPUU UX JTOCTHXKCHHUS;
-BBISIBJIITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

-BHOCUTh  KOPPEKTHUBBI B  JI€SITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJbTATOB ILEISM,
OIICHUBATh PUCKHU MOCIEACTBUM NEATEILHOCTH;
-pa3BUBAaTh  KPEaTUBHOE  MBIILJICHUE  IPHU
PEIICHUH )KU3HEHHBIX MPo0JIeM;

M?2 6a30BBIE UCCIIEA0BATEIBCKUE AEHCTBUS:

-BJIA/IETh HaBBIKAMHU yueOHo-
HCCIIEI0BATEIbCKON u IIPOEKTHOM
NeSITeNbHOCTH, HaBBbIKAMHU paspernieHus
npo0Jem;

- CIOCOOHOCTh U TOTOBHOCTb K

CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCHICHUA
MMPAaKTUYCCKUX 3aaa4d, IIPUMCHCHUIO PA3JINYHbIX
MCETOJ0B IIO3HAHUS,

- OBJIAJICHUC BUAaMHU JACATCIIbHOCTH 10

MOJIyYEHUIO HOBOT'O 3HaHUA, ero
WHTEpIpEeTaLNH, peoOpa3oBaHUIO u
IIPUMEHEHUIO B Pa3IMYHbIX y4eOHBIX

CUTyallUsX, B TOM YHCIE IMpHU CO3AAHUHU
y4€OHBIX U COLUAIBHBIX IIPOEKTOB;

- (GopMHpOBaHHE HAyYHOTO THIIA MBIIICHUS,
BJIaJICHUC Hay4HOU TEPMHUHOJIOTHEN,
KJIFOYEBBIMU MOHATUSAMH U METO/IaMU;

- CcTaBuUTh H (OPMYIHPOBATH COOCTBEHHBIC
3ajjaud B 00Opa30BaTENbHONW JEATEIbHOCTH U
KU3HEHHBIX CHTYallUsX;

- BBUIBJIATH NPUYMHHO-CJIEJCTBEHHBIE CBS3U U
aKTyaJIu3upoBaTh 3ajady, BBIABUIATH THIIOTE3Y
€e pelIeHUs, HaXOJUThb AapryMEeHThl  JJs
JI0Ka3aTeNbCTBA CBOMX YTBEPKIACHHM, 3a/1aBaTh
napamMeTpbl U KpUTEPUH peIIeHUs;

- aHAJU3UPOBATH IOJYYECHHBIE B XOJE PEUICHUS
3a/la4Ml pe3ynbTaThl, KpUTUUECKU OL[EHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBAaTh U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- 1aBaTh OLICHKY HOBBIM CHTYyallUsIM, OIICHUBATh
NPUOOPETEHHBIN OMBIT;

- pa3pabarbIBaTh IUJIaH PELIEHUS MPOOJEMBI C
YU4ETOM aHaJIM3a WMEIOLIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYUIECTBJISATh II€JIEHANIPABIIEHHBIH MOMCK
nepeHoca CpeiCTB M CIOCOOOB JIEHCTBHS B
poeCCHOHAIBHYIO CPEy;

- YMETh NEPEHOCUTD 3HAHUS B MO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
- YMeTb MHTErpHUpOBaTh 3HAHUSA W3 PaA3HBIX
MPEAMETHBIX 00J1acTeH;

- BBIABUTaTh HOBBIE MJIeM, NpEJIarath




OpPUTMHAJIbHBIC ITOAXOAbI U PCHICHU A,
- CTaBUTH HpO6JICMI>I H 3ala4yu, JOITyCKaromue
AJIbTCPHATUBHBIC PCIICHUSA

M3 pabota ¢ nHpOpMAaIUeH:

- BJIaJICTh HaBBIKAMH TIOJIYYCHUS WH(POpPMAIUN
U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISATh MTOUCK, aHAJIN3, CUCTEMATU3AIUIO
U UHTEPIpETAHi0 WHPOPMAIUU Pa3THMYHBIX
BUIOB ¥ OPM IIPEICTABICHHUS;

- CO3[1aBaTh TEKCTHI B Pa3NIUYHBIX (opmaTax C
Y4ETOM Ha3HAYCHHsS WHPOPMALUU M IICJICBOU
ayJUTOPUH, BBIOUpAs ONTUMAIBHYIO (OopMy
NPE/ICTAaBIICHUS U BU3yaTH3allHH;

- OIICHMBATh JIOCTOBEPHOCThH, JICTUTHMHOCTH
UHPOpPMAIIUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- KCIOJBb30BaTh CPEJCTBa WH(POPMAIIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJOTHH B PEIICHUU

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX u
OpPraHW3allMOHHBIX 3a1a4 ¢  COOJIIOJCHHEM
TpeOoBaHUi PTrOHOMUKH, TEXHUKH

0€301IaCHOCTH, THTHEHBI, pecypcocOepexeHus,
IOPaBOBBIX W OTHYECKHX  HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

- BJIaJeTh HaBBIKAMU PACIIO3HABAHUS M 3aIIUTHI
uHpopManru, UHPOPMALTMOHHOW 0€30macHOCTH
JMYHOCTH.

Osnaodenue VHUBEPCAIbHLIMU
KOMMYHUKAMUBHBIMU OCLCTEUSIMU.
M4 o0mieHnue:

- OCYIIECTBJISATh KOMMYHHUKAIIUU BO BCEX chepax
JKU3HU;

- pacmo3HaBaTh HeBepOaJbHBIE  CpEACTBa
OOIeHMUsA, TMOHUMATh 3HAYEHUE COIHAILHEIX

3HAKOB, pacro3HaBaTh HPEINOCHIIKI
KOH(QIIMKTHBIX ~ CHTyaldd ¥ CMAr4aTh
KOH(JIUKTHI;

- BIAJCTh Pa3IMYHBIMHU CriocoO0amMu OOIEHUS U
B3aUMOJICUCTBUS;

- apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh
cMsTYaTh KOHQIUKTHBIE CUTYAIUH;

- Pa3BEpHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY
3pEHMsI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

M35 coBMecTHas IeATEIbHOCTD:

- NOHMMAaTb W HCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- BBIOMpPATh TEMATHKy M METOAbI COBMECTHBIX
JNeHCTBUIl € ydyeToM OOMIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

- MPUHUMATh LEIH COBMECTHOW JIEATEIBLHOCTH,
OpraHU30BBIBATbL U KOOPAUHUPOBATH ACUCTBUSA
10 €€ JIOCTIKEHMIO: COCTABIATH IJIaH NCHCTBHUH,




pacrpeniesiiTh pOJAM C  y4EeTOM  MHEHHH
YYaCTHHUKOB 00CyX1aTh Pe3YIbTATHI
COBMECTHOH paboTHI;

- OLICHUBATh KaueCTBO CBOETO BKJIAJa U KaXI0TO
YYaCTHHKA KOMaHIbl B OOIIUI pe3ysibTar IO
pa3paboTaHHBIM KPUTEPUSIM;

- IIpeyIarath HOBBIE TPOCKTHI, OIICHUBAThH HJICH
C TO3WIUH  HOBHU3HBI,  OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

- KOOpPIMHUPOBATb M BBHINOJHATH paboTy B
YCIOBHSX  pEAbHOTO,  BHUPTYalbHOTO  H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

- OCYIIECTBIISATh TO3UTHBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IUYHBIX CUTYAIHSIX, IPOSBIATH
TBOPYECTBO u BOOOpaxeHue, OBITh
WHUITMATHBHBIM.

Osnadenue yHUBEPCATILHLIMU PECYNAMUBHBIMU
OelcmeusImMu:

M6 camoopraHu3anus:

- CaMOCTOSITENIbHO OCYILECTBIISITh
IIO3HABATEJIbHYIO  J€SATEIbHOCTb,  BBISBIISATH
npoOiemMbl,  CTaBuThb U (OPMYIHPOBATH
COOCTBEHHBIE 3a7aud B  0Opa3oBaTeIbHOU
NeSITEbHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIICHUs
npoOJieMbl € y4YETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;
- IaBaTh OLIEHKY HOBBIM CHTYaLUsIM;

- paciupsTh paMKd y4yeOHOro mpeaMera Ha
OCHOBE JIMYHBIX MPEINOYTCHUH;

- Je7aTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh
€ro, OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE;

- OLICHUBATh IPHOOPETEHHBIN OTIBIT;

- CIocoOCTBOBAThH (OopMUPOBAHHUIO U
NPOSIBICHUIO HIMPOKOM HJpYIUIMM B Pa3HBIX
00acTsaX 3HaHMN, MOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNIbHbII U KYJIbTYPHBIN YPOBEHb;

M7 caMOKOHTPOJIb:

- J1aBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCHUTH
KOPPEKTUBBl B  JICSITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIAM;

- BIAJICTh HaBBIKAMH IMO03HABaTEILHOM
pedieKCMM  KaK  OCO3HAHMsI  COBEPIIAaeMbIX
JNIEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, HUX
pe3yJIbTaTOB U OCHOBAHMIA;

- UCTIOJIB30BaTh MPUEMbI PEQICKCHUU SISl OLICHKU
CUTYyalliH, BEIOOpA BEPHOTO PEIICHUS;

- YMETh OLEHWBAaTh PHUCKH M CBOEBPEMEHHO
MIPUHUMATh PEIEHHUS 10 UX CHUXKEHUIO;

M8 SMOIMOHAILHBIN WHTEJJIEKT,
MpeInoiararoIuii chOpMUPOBAHHOCTH:
- CaMOCO3HaHUs, BKIIFOYAIOMIETO CITOCOOHOCTH




IMOHUMAaTh CBOE€ DOMOIIMOHAILHOE COCTOSHHE,
BUJICTh HANpAaBJICHUS pPa3BUTHSI COOCTBEHHOM
SMOIIMOHAIBHON CQepbl, OBITh YBEPCHHBIM B
cebe;

- caMOoperyJIpOBaHUs, BKJIFOYAIOIIETO
CaMOKOHTpPOJIb, YMCHUC IIpUHHUMATh
OTBETCTBEHHOCTh 32  CBOE€  IIOBEJCHHUE,
CIIOCOOHOCTh aJanTUPOBaThC K

SMOILIMOHAIBHBIM HW3MEHEHUSM U IPOSIBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;;

- BHYTpPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTH)KCHHIO LT U YCHexy,
ONTUMHU3M, WHUIIMATUBHOCTD, YMEHHE
JIEMCTBOBATH, HCXOS M3 CBOMX BO3MOKHOCTEH;
- OSMIIaTUH, BKJIIOYAOIIEH  CHOCOOHOCTH
MOHUMATh AMOILIMOHAIILHOE COCTOSIHUE JAPYTHX,

YUYHUTHIBATh ero npu OCYIIECTBIICHUN
KOMMYHUKAIIUH, CHOCOOHOCTh K COYYBCTBUIO U
CONCPSIKUBAHUIO;

- COLMAIbHBIX  HAaBBIKOB,  BKJIIOYAIOIIUX
CIIOCOOHOCTh ~ BBICTpAauBaTh  OTHOLIEHHUS C
JPYTUMH  JIIOABMH, 3a00TUTBCS, HPOSABIATDH
MHTEpEC U pa3pemarb KOHQIUKTHI,

M9 npunsTHe ceOs U APYTUX JTOICH:

- IPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKU U
JIOCTOUHCTBA,

- TNPUHUMATh MOTHBBI W apPTyMEHTBI JPYTHX
oen pu aHanuse pEe3yNbTaTOB
NeSITeIIbHOCTH,

- TMPU3HaBaTh CBOE TPaBO W TIPaBO JAPYTUX
JI0JIEH Ha OIIMOKH,

- pa3BUBaTh CIHOCOOHOCTh TOHHMATh MHpP C
MO3UINH JIPYTOTr0 YeIIOBEKa.

Ilpeomemmnuie:
IIl1  ymeHue  omepupoBaTh  MOHATUAMM:
onpejiefieHue, aKCMOMa, Teopema, CIe/ICTBUE,

CBOICTBO, IIPU3HAK, JI0Ka3aTeNbCTBO,
PaBHOCHJIbHBIE (hopMyITUPOBKH; yMEHHE
(dopmynupoBaTh 00paTHOE U MPOTHBOIOIOKHOE
YTBEpXKACHHE,  NPUBOAUTH  IMPUMEPHl U
KOHTPIIPUMEDHI, MCIIOJIb30BaTh METOJ
MaTeMaTH4eCcKOi MHAYKIINY; IPOBOJIUTH

JIOKa3aTelIbHbIE PACCYXKACHUS IIpU PELICHUU
3a/1a4, OLICHMBATh JIOTUYECKYIO IPABHIBHOCTH
pacCyKJeHUN;

II2  ymeHue  oOmepUpoOBaTh  IOHATUSAMM:
MHOXECTBO, IIOJAMHOXKECTBO, OIEpalMd HaJ
MHOX€ECTBaMU; yMEHUE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIM  ammapar i
ONHUCAHUsl PEAIbHBIX IPOLIECCOB M SIBICHUU WU
[P pEUICHUH 33a4a4, B TOM 4YHCIE U3 JPYTUx




y4eOHBIX TIPEIMETOB;

II3 ymvmeHue omepupoBaTh MOHATUSMH: Trpad,
CBS3HBIN Tpad, JAepeBo, IUKI, Trpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb U OIMCHIBATh
rpadbl pa3IMYHBIMU CIIOCOOAaMU; HUCIOJIH30BATh
rpadbl IpU peIICHUH 33/1a4;

I14 ymenue cBOOOHO ONIEPHPOBATH MOHATHSIMU:
COYETaHUe, IMEPECTAHOBKA, YHUCIO COUYETAHUH,
YHCIIO IepecTaHOBOK; OnHOM HbroToHa; ymeHue
OpPUMEHSATh ~ KOMOWHATOpHble  (aKThl U
pacCyXICHHS JJIsl peLICHNUs 3a/1a4;

II5  ymenue  omepupoBaTb  IOHATUSAMM:
HaTypaJbHOE YHCIIO, LI€JI0€ YHUCIO0, OCTATOK I10

MOAYJIO, panuoHaIbHOC YHuCJIO,
HPppalOHAJIBHOC YqHucClJIo, MHOXXCCTBA
HaTypaJlbHBbIX, OCJIbIX, palOHAJIbHBIX,

JIEHCTBUTEIIbHBIX YUCEN; YMEHHUE HCIIO0Ib30BAThH
MPU3HAKK JICIMMOCTH, HAUMEHBIIUN OOIIUi
JIeMUTEeIb W HauMEHbIee oO0lee KpaTHOeE,
anroput™ EBKIMAa 1pu  pelmieHWH  3aj1adg;
3HAKOMCTBO C Pa3JIMYHBIMU TO3UIMOHHBIMU
CUCTEMaMHU CUHCIICHHS,

116 YMCHHC CBO6OI[HO OIICPUPOBATDL IMOHATHUAMMU
CTCIICHb C [CJBIM  IIOKa3aTciieM, KOPCHb

HATypaJIbHON CTETeHH, CTETEHb c
palMoOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb ¢
JIEMCTBUTENbHBIM (BeIIeCTBEHHBIM)

noKasaresiem, Jorapu@m uucia, CHHYC, KOCHHYC
Y TAHT'€HC MPOU3BOJIBHOTO YUCIIA,

II7  ymeHue  ONEepUpPOBaTH  IOHATUSAMM:
TOKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUe,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpaBHEHHUH 1
HEPaBEHCTB,  PaBHOCWJIBHOCTb  YpaBHEHMIA,
HEpaBEHCTB W CHUCTEM,  pallMOHAJIBHEIE,
UppalnyvoHabHble, TIOKA3aTeNlbHbIe, CTEIEHHBIE,
JorapupMHUECcKue, TPUTOHOMETPHUYECKHE
YpaBHEHMsI, HEPABEHCTBA U CHCTEMBI; YMEHHE
pemaTh ypaBHEHHs, HEPABEHCTBA U CHCTEMBI C
IOMOIIBIO  pa3jiMYyHBIX TPUEMOB;  peIlaTh
YpaBHEHHs, HEPAaBEHCTBA M  CHCTEMBI C
napaMeTpoM; OPUMEHSTh ypaBHEHUS,
HEpaBEHCTBAa, WX CHUCTEMBI [UIsI  pEIICHUs
MaTeMaTHUECKUX 3a7ay M 3a7a4 U3 Pa3TUYHBIX
o0yacTell HayKH M pealibHOM JKH3HH;

I18 ymenue cBo6OHO ONEPUPOBATH MOHATHIMU:
rpaduk  ¢yHKIMHU, oOpaTtHas  GyHKIHS,
KOMIO3UIUSA (YHKUMHA, JMHEHHas (QyHKIMA,
KBaJpaTuuHas QyHKUUA, cTeneHHass QYyHKIUS C




[eIBIM  ITOKa3aTesieM, TPUTOHOMETPHYECKHE
¢yHkuuu, OoOpaTHBIE  TPUTOHOMETPHUUECKUE
(GyHKIMH, TOKa3aTeNbHas W JIoTapupMUIecKas
(GyHKUINHU; YMEHUE CTPOUTH Tpaguku (yHKIUH,
BBITIOJHATH npeoOpa3oBaHUs rpadukoB
GyHKIUH;

- YMEHHE HCIOIb30BaTh rpa@uku GyHKIUN 1715
M3y4eHUsI TPOLIECCOB W 3aBUCUMOCTEH Mpu
pellIeHnH 33/1a4 U3 IPYTuX Y4eOHBIX MPEAMETOB
U U3 pealbHOUM KHM3HU; BBIpAXaTh (GopmynamMu
3aBHCHUMOCTH MEXKIy BEIUYUHAMU;

- yMeHHe CBOOOJHO OMNEpUPOBATH MOHATHUSMHU:
YEeTHOCTh (DYHKIMH, NMEPUOTUYHOCTh (DYHKIUH,
OTPaHUYEHHOCTh  (DYHKIMHM, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (DyHKIMU, Haubobllee U
HaMMEHbIIIEe 3HAYCHUS byHKIIT Ha
POMEXYTKE; YMEHHUE IPOBOIUTH UCCIIEIOBAHUE

byHKUINY,

- YMEHHE HCIIONb30BaTh CBOMCTBA W TpapuKu
GbyHKIMH U penieHus] ypaBHeHUH, HEPaBEHCTB
M 3a7ad C [apaMeTrpamu; H300pakaTb Ha
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PelIeHUI
ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

119 ymenue cBOOOTHO OTIEPUPOBATH MOHATUSMHU:
[IOCJIEI0BATEIbHOCTD, apupmeTHyecKas
IIpOrpeccusi, IeOMeTpHUUYecKass  MpOrpeccus,
OeckoHeuHO  yObIBarolass — reoMeTpHuecKas

Iporpeccusi; yMEHHue 3aJaBaTh
MOCJIE0BATENBHOCTH, B TOM UHUCIIE C TIOMOIIBIO
PEKYPPEHTHBIX POpMYIT;

II10  ymenue  omepupoBaTh  MOHATHIMMU:
HENPEPBIBHOCTh (PYHKIIMH, aCUMITOTHI rpaduka
¢GyHkunu, TmepBas M BTOpas IPOM3BOJHAsS
(GyHKIIMM, TeOMETpUUECKUH U  (U3NYECKUI
CMBICT IIPOU3BOJHOM, nepBooOpazHas,
ONpE/ICNICHHBbI HWHTErpajl; yMEHHE HaxOJUTh
acUMITOTBl  rpaduka  (QyHKIMM;  yMEHUE
BBIUUCIIATH MIPOU3BOJIHBIE CYMMBI,
IPOU3BENEHUSA, YacCTHOTO M KOMIIO3ULIUU
GyHKIMHM, HAXOAUTh YpaBHEHHE KacaTeIbHON K

rpaduxy GyHKINU;

- yYMEHHE WCIOJIb30BaTh MPOU3BOAHYIO JUISI
uccienoBanust (PyHKUMNA, A HAXO0XKICHUS
HaWJIy4dIlIero peuieHUus B TMPHUKIAHBIX, B TOM
qucIie COIMAIbHO-3KOHOMHUYECKHUX u
busznueckux  3amayax, IS ONpeAeTeHUs
CKOPOCTH M YCKOPEHHMs; HaXOAWTh IUIOLIAAN U
00beMbl (uUryp C TIOMOIIBIO WHTErpania;




IPUBOJIUTH MIpUMEPHI MaTeMaTHIECKOTO
MOJICTTUPOBAHUS C MIOMOILBIO
nuddepeHIMaIbHBIX YPaBHCHHUIH;

II11  ymenue  omepupoBaTh  IMOHSATHIMMU:

KOMIIJICKCHOC YHucCJIo, COIIPSAXKCHHBIC
KOMIUJICKCHBIC 4YMUCJId, MOAYJb W apPrymMceHT
KOMIIJICKCHOT'O quciia, (bopMa 3aImucu
KOMIIJICKCHBIX YHUCCJI (I‘GOMCTpI/I‘-IeCKaH,

TPUTOHOMETpHUYECKas W  ainreOpanyeckas);
YMETh MPOU3BOANTH apUPMETHUECKHUE JICHCTBUA
C  KOMIUIEKCHBIMH  4YHCIIaMH;  [PUBOJHUTH
IIPUMEPBI UCII0JIb30BAHNS KOMIUIEKCHBIX YHCET;

112 YMEHHE CBOOOJTHO OIEepUpPOBAThH
TOHSITHSIMH cpemHee apudmernueckoe,
MeAuaHa,  HauOoJpllee U HauMEHbIee
3HaueHus, pasMax, JIUCIepcusi, CTaHAApTHOE
OTKJIOHEHHE JJIsl OMHCAHUS YUCIIOBBIX JaHHBIX;
YMEHHME MCCIEN0BAaTh CTaTUCTUUECKUE JIaHHBIE,
B TOM 4YHCI€ C TNPUMEHEHHEM TpauuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; I'paduuecku
UCCIIEIOBAaTh  COBMECTHBbIE  HAONIOJEHUS C
IIOMOILBIO JUAarpaMM pacCeUBaHUs U JIMHEWHOU
perpeccuy;

I113 ymeHne HaxoIUTh BEPOSITHOCTH COOBITHM C
UCMOJIb30BaHUEM  IpaUyecKuX  METOOB;
OPUMEHSTHh JUISL  pelieHus 3amad  (OopMyIIbl
CIIO)KEHUSI W YMHOXXEHHUS  BEpOSATHOCTEH,
dopMyiTy TOJHOW BEPOSATHOCTH, (POPMYILY
bepnysmiu, koMOuHaTOpHBIE (HAKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHUE OIEepPUPOBaTh MOHATUSAMM: ClydaiiHas
BEIMYMHA,  paclpelelieHne  BEpOSTHOCTEH,
MaTeMaTHYeCKOoe OXHJAHWe, JUCHepCHs U
CTaHJapTHOE OTKJIOHEHHE CIIy4anHOM1
BEIMYMHBI, (QYHKIMHM  pacupefesieHus U
IUIOTHOCTH PAaBHOMEPHOTO, ITOKa3aTENIbHOTO M
HOPMaJIbHOTO pacripeieneHui; yMEeHHe
UCTIOJTB30BaTh CBOICTBA M3YYEHHBIX
pacripenesieHuit JUIs peleHus 3ajay;
3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIINX
qHCceNl, METOJbl BBIOOPOUYHBIX HCCIIEIO0BaHMA;
YMEHHE TIPUBOJUTH TIPUMEPHI  MPOSBICHUS
3aKoHa OOJNBIIMX YHCEN B TPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSIX

1114 YMEHHE CBOOOTHO OIepUpOBATH
NOHATUSMH:  TOYKa, TMpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4Y, IJIOCKUHA YToIl,
JBYI'PAaHHBIA  yroJl,  TPEXIPAHHBIA  yroOJ,
nepeceKaroIuecs, napasuiebHble U
CKPEIIMBAIOIINECS TIPSMBIC, TApAIICTFHOCTh U
NEePIEHIUKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH,
YroJl MEXIy TPSMBIMH, YTOJ MEXKIY NMPSMOU H




IUIOCKOCTBIO,  YTOJl MEXAY IIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh IPH pEIICHUH 3aaad
U3y4deHHBIC (aKTBl U TEOPEMbl IUIAHUMETPHU;
YMEHHE OIICHMBAaTh pa3Mepbl OOBEKTOB B
OKpYXaIollleM MHpE; YMEHHE OIepHUpOBaTh
HOHSATHSMH: MHOT'OTpaHHHK, CeueHHe
MHOTOTPAaHHHKA, TPABHJIbHBI MHOTOTPAaHHHK,
npusMa, nupaMmuaa, (urypa u MOBEpPXHOCTh
BpallleHUs, LWIMHAp, KOHyc, wiap, cdepa,
pasBepTKa MOBEPXHOCTH, CEYEHUs KOHyca u
IWJIMH/PA, TapajulelbHbIe OCH MM OCHOBAHHIO,
CeueHue IIapa, IIOCKOCTh, Kacaromasics chepsl,
IWJIMHIpPA, KOHYCA; YMEHHE CTPOHMTH CEYeHHE
MHOTOTpaHHHKa, H300pa)kaTb MHOTOTPAaHHHKH,
(GUrypbI ¥ TOBEPXHOCTH BPALICHUS, UX CCUCHHS,
B TOM YHCJIE C IOMOMIBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPHUMEHSATh CBOWCTBA I'€OMETPUYECKUX
¢uryp,  caMoCTOSTENbHO  (OPMYIHUPOBATH
OTIpeNieNIeHus] M3y4aeMbIX (uUryp, BBIIBUTATH
THIIOTE3bl O  CBOMCTBaX M IIPH3HAKax
reOMEeTpHUYecKux (uryp, 0OOOCHOBBIBATH WIIH

OIIpOBEpraTh ux; yMeHue IIPOBOJUTH
knaccupukanuio  Guryp mo  pa3nuyHBIM
[IPU3HAKaM, BBIIIOJIHATD HE00XO0IUMbIe

JOMOJIHUTCIIbHBIC ITOCTPOCHUA

II15  ymeHue cBO0OO/IHO OIepupoOBaTH
MOHITUSMHU: TIOWAAb QUTYphI, 00BeM (UTYPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHHE MEXIY MPSIMBIMH,
paccTossHAe MEXJIY TUIOCKOCTSIMH, ILIOMAIb
cheppl, TMIOMAAL TOBEPXHOCTH MHUPAMUIBL,
OpU3MBbl, KOHYyca, ULWIMHApaA, 00BeM KyoOa,
MPSIMOYTOJIBHOTO TapajuieNenumnea, TUPaMu/Ibl,
NpU3MBI, IWIMHApPA, KOHyCa, IIapa; yMEHHUE
HaXOOUTh OTHOIIECHHE OOBEMOB IOJOOHBIX

buryp;
II16  ymeHue CBOOOJTHO OIepUpOBATH
TIOHSATHSIMH: JIBIKEHHE, napaiebHbINA

IEepeHOC, CHMMETpUsi Ha IJIOCKOCTM U B
IPOCTPAaHCTBE,  IOBOPOT,  HpeoOpa3zoBaHue
noaobusi,  MmojoOHble  QUIypBl;  yMEHHE
pacrno3HaBaTh paBHbIE M MOJOO0HBIE (UTYPHI, B
TOM YHCIIE B IPUPOJIE, HCKYCCTBE, aPXUTEKTYPE;
yMeHHe MCTIOJH30BATh reOMEeTPUYECKUE
OTHOILICHHUS, HaXO/UTh reoMeTpHUYECKUe
BEJIMYMHBI (UIMHA, YroJj, IJI0Iaab, 00beM) Mpu
pELIeHUHN 33/1a4 U3 IPYTUX Y4eOHBIX MPEeIMETOB
Y U3 peajbHOM JKU3HU;

117 YMEHHE CBOOOTHO OIIEpUPOBATH
MOHATUSIMH: MIPSAMOYTOJIBHASI cucTema
KOOPIMHAT, BEKTOp, KOOpPAMHATHI  TOYKH,
KOOPJIMHATBl  BEKTOpa, CyMMa  BEKTOpOB,




IPOM3BEACHNE BEKTOPAa HA 4YUCIO, Pa3okKEeHUe
BEKTOpa MO 0a3ucy, CKalsipHOE MPOU3BEICHHE,
BEKTOPDHOE  IPOU3BEJEHHE, YroJl  MEXAY
BEKTOPAMHU; YMEHHUE UCII0JIb30BATh BEKTOPHBIN U
KOOPJIMHATHBIH METO/ Ui perLeHus
FEOMETPUUECKUX 3aJad M 3ajad  JpYyrux
y4eOHBIX IPEAMETOB; ONEPUPOBATH OHATUAMMU:
MaTpuna 2 X 2 1 3 X 3, onpeaenuTenb MaTpULbl,
reOMETPUUECKUI CMBICI OIIPEeIUTENs;

II18 ymenue  MOAENUPOBATH  pEalibHbIE
CUTyallUd Ha sI3bIKE MAaTEMaTHKH; COCTaBIIATh
BBIPQXKECHUS, YPABHEHMs, HEpaBEHCTBA M HX
CHUCTEMBl 10 YCJOBHIO 3a/lauM, MHCCIEIO0BaTh
IOCTPOCHHBIE MOJAEIM C  HCIOJb30BaHHEM
anmnapara ayreopsl, MHTEPIPETUPOBATH
MOJIyYEHHBIH pe3yJbTarT; CTPOUTD
MaTeMaTHYeCKue  MOJEJIM  C  TOMOILIbIO
F€OMETPUUECKUX IMOHATUM M BEJIUYMH, pellaTh
CBSi3aHHBIE C HHMMHU HPAKTUYECKHE 3aJauu;
COCTaBISITh  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETUPOBATh  IOJIyYEHHBIH  pe3yJbTar;
pemath IpUKJIAaJHbIE 3aJadd  CPEICTBAMHU
MaTeMaTHYeCKOro aHaju3a, B TOM 4YHUCIe
COLUAIIBHO-OKOHOMHYECKOT0 U (PU3UYECKOTO
XapakTepa,;

1119 ymenue BbIOMpaTh NOAXOISAIIUNA METO JUIS
peleHus 3ajayd; IOHMMaHUE 3HAaYMMOCTHU
MaTeMaTUKd B U3YYEHUU [PUPOIHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SIBICHUH; yMEHUE

pacrno3HaBaTh IIPOSIBIICHUE 3aKOHOB
MaTE€MaTUKH B HCKYCCTBE, YMEHHE INPUBOJIUTH
IIPUMEPBI MaTEMaTUYECKUX OTKPBITUH

POCCUMCKOM M  MHUPOBOM  MaTeMaTUYECKOU
HayKHU.




5. PEKOMEHIAIIMH 1O PEAJIM3ALIAM TTIPEJIMETA JJ151 HHBAJIUIOB
U JINL| C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

5.1. Haamuymne cOOTBETCTBYIOIIUX YCJIOBH peajin3anuu

Jiis oOydarommxcss W3 4YMCiIa WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbsSI Ha OCHOBAaHHMHM ITHMCHBMCHHOIO 3asBJICHHS Y4YCOHBIH MNpEAMET pealu3yeTcsl C y4eTOM
OCOOCHHOCTEH TMCUXO(PHU3NIECKOTO PAa3BUTHS, WHAWBHIYAIHHBIX BO3MOXKHOCTEH M COCTOSHUS
30pOBbs (Hajiee — MHAMBUAYATbHBIX 0coOeHHOCTEH). ObecrieunBaeTcss COOMIOICHUE CIICTYIOITUX
COOTBETCTBYIOIIUX YCJOBHIA: HCIIOJB30BAHUE CIEIUAIBHBIX TEXHHUYECKUX CPEACTB OOydYCHHS
KOJUICKTHBHOTO W  HMHIUBUIYAJIbHOI'O IIOJB30BAHMS, IMPEJOCTABICHHE YCIYyr acCCHUCTCHTa
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO TAaKOMYy OOydaromeMycss HEOOXOIUMYI0 TEXHHUYECKYIO IOMOIIIb,
oOecrieyeHne TOCTyIa B 3JaHKs M TOMEIIECHUS, TJIe TPOXOIUT yU4eOHBIN MpoLecc, APYTHe YCIOBHUS,
0€3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPYJIHEHO 00y4YEeHHE IO y4eOHOMY MpPEIMETY.

5.2. O6ecneuenue cod0eHUA 00IIUX TPeOOBAHMI

Ha ocHoBanmm mnuchbMEHHOro 3asiBiI€HHs oOOywaromierocst oOecrieurnBaercs COOJI0JeHHe
CIIEYIOIIUX 00LIUX TPeOOBAHUMN: MPOBEACHNUE 3aHATHI AJIs CTYI€HTOB-MHBAIMJIOB U U3 YHCIIA JIMIL
C OrPaHUYEHHBIMUA BO3MOXXHOCTSIMU 3[IOPOBBSI B OJIHOM ayJUTOPHH COBMECTHO ¢ 00y4aroIIUMUCS,
HE MMEIOIIMMH OIPAaHMYEHHBIX BO3MOXKHOCTEM 3/10pOBbs, €CJIM 3TO HE CO3AA€T TPYAHOCTEH s
0o0y4aromuxcsi; TPUCYTCTBHE B ayJUTOPUU ACCHCTEHTa (acCCHCTEHTOB), OKa3bIBalolIero (ux)
oOydJarouMcs HEOOXOIUMYI0 TEXHHMUYECKYI0 TIOMOIb C YYEeTOM UX HWHAUBUIYaJIbHBIX
OCOOCHHOCTE! Ha OCHOBaHMHM THCHMEHHOTO 3asBIICHUS; IOJIB30BaHUE HEOOXOIMMBIMU
00y4aromuMcsl TEXHUYECKUMU CPEJCTBAMU C YUE€TOM UX MHAWBUIyaJbHBIX OCOOCHHOCTEM.

5.3. JloBenenme wuHpopManuu 10 CBeJeHHUS OO0yYaKIMXCA C OrPAHMYCHHBIMH
BO3MO’KHOCTSIMH 3/10POBbSI B IOCTYIHOM 111 HUX dopme

Bce nokanbuble HOpMatuBHBIE M pacniopsauTenbHble akTel [IPTU ®I'BOY BO «AI'TY»
WIM TOJIOBHOTO By3a IO BOIIPOCaM, KacarolMMCsi 00pa30BaTeNIbHON AESITEIbHOCTH, JOBOASTCS /10
CBEICHHsI OOYYArOMIMXCS C OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI B JOCTYIHOW MJisi HUX
dopme.

5.4. Peaqu3anusi yBeJMYCHHs NPONOJIKHTEJIbHOCTH NPOXOXKICHUSI NPOMEKYTOYHOM
aTTecTallMd MO0 OTHOUIEHUIO K YCTAHOBJIEHHOH NPOJOJIKHTENbHOCTH VI 00y4Yalommxcs: ¢
OrpaHMYCHHBIMHU BO3MOKHOCTAMM 310POBbS

[IpoaomKUTENEHOCTh MPOXOXKIEHUS MPOMEXKYTOYHOM aTTeCTallMM 10 OTHOIIEHUI0 K
YCTAaHOBJICHHOW  NPOJOJDKUTEIBHOCTH  YBEIMYMBAETCS MO  NUCBMEHHOMY  3asBJIEHUIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBS; MPOJOJIKUTEIBHOCTh dK3aMeHa U
(unum) 3adera, MPOBOJMMOTO B MUChbMEHHOW (GopMe, yBenuuuBaeTcs He MeHee ueM Ha 0,5 yaca;
MIPOJIOJDKUTENBHOCTh TIOJTOTOBKM OOYyYaromIerocsi K OTBETYy Ha JK3amMeHe H (Wiu) 3adere /
mubdepeHIIMPOBaHHOM 3a4yeTe, MPOBOAMMBIX B yCTHOH (opme, — He MmeHee ueM Ha 0,5 daca;
IPOJOHKUTEILHOCTh OTBETA 00YYAIOUIErocsl Py YCTHOM OTBETE yBEJIMYMBAETCS HE Oojee 4eM Ha
0,5 gaca.



6. ObPABOBATEJ/IbHBIE TEXHOJIOI'MU. AKTUBHBIE U HHTEPAKTUBHBIE
®OPMbI ITPOBEJAEHUSA 3AHATHUU

Y4eOHBIH TpeAMET pean3yeTcs B paMKaxX KOMIIETEHTHOCTHOW MOJEIH OOy4YeHHUs Kak
o0pa3oBaTenbHON TEeXHOJOTUU. KOoMIleTeHTHOCTHAsT MOJENh OOyYeHHs OTHOCUTCS K MOJEISIM
AKTHBHBIM, TaK KaK MPENoaBaTeIb U 00y4JaIOMUUCs BHICTYAIOT PaBHBIMH CYObEKTaMH y4eOHOTO
mpolrecca, UMEIOT CBOM 33J]a4d M OTBETCTBEHHOCTh, HO OOBEAMHEHBI €AMHON 00pa3oBaTEIbHOMN
nenpto. IlomoOHas oOpaszoBarenbHass TEXHOJOTHS TPEIIONaraeT IMPUMEHEHUE aKTHBHBIX H
WHTEPAKTUBHBIX (JOPM MPOBEICHUS 3aHIATUH.

3ajauaMy aKTUBHBIX U HHTEPAKTUBHBIX (HOPM MPOBEIACHUS 3aHATUH SBIISIOTCS:

— aKTUBH3AIMs TO3HABATEILHON U MBICIIUTEIBLHOMN JIESITEIbHOCTU CTYIEHTOB;

— YCBOEHHE CTYJICHTaMH Y4eOHOr0o MaTepraja B KaueCTBE aKTUBHBIX YYaCTHHKOB;

— pa3BUTHE HABBIKOB pe(ICKCUH, aHATU3a U KPUTHYECKOTO MBITUICHHS;

— YCWJICHHE MOTHBAIIMU K U3YUYCHUIO YUEOHBIX MTPEAMETOB M OOYUCHHIO B IIEJIOM;

— co3laHue 0JIaronpusTHON arMoc(hephl Ha 3aHITHH,

— pa3BUTHE KOMMYHUKATHUBHBIX KOMIIETCHIINI Y CTY/I€HTOB;

— Ppa3BUTHE HABBIKOB BJIAJCHUSI COBPEMEHHBIMH TEXHHUYECKUMH CPEICTBAMU U TEXHOJIOTHUSIMU
00paboTKK HHPOPMAITUH;

— QopMupoBaHHWE M Pa3BUTHE CIIOCOOHOCTH CaMOCTOSATEIBLHO HAaXOJWUTh HH(POPMAIHMIO H
ONpeNEATh YPOBEHDb €€ JOCTOBEPHOCTH;

— WCIOJIb30BaHUE JJICKTPOHHBIX (DOpM, OOECIEUMBAIOIIMX YETKOE YIPABICHUE YYCOHBIM
MIPOIIECCOM, MOBBIIICHHE O0BEKTUBHOCTH OIEHKH PE3YyJIbTaTOB OOYUYECHHS CTYJIEHTOB;

— mnpubmmkeHue y4eOHOro mporecca K  ycloBusiM — Oyaymed  mpodecCHOHaIbHOM
JIeSITEIILHOCTH.

TakuMm 00pa3oM, aKTHBHOE U MHTEPAKTUBHOE OOyYEHHE IMO3BOJISET peliaTh OJHOBPEMEHHO
HECKOJIBKO 3a/1ay, TJIABHOW M3 KOTOPBIX SIBJISETCS pPA3BUTHE KOMMYHHMKATHUBHBIX YMEHHUU H
HaBBIKOB. JlaHHOE OOyueHHWe TIOMOTraeT YCTAHOBJIECHUIO SMOIMOHAIBHBIX KOHTAKTOB MEXKIY
y4daluMucs, o0ecrieunBaeT BOCIUTATENBHYIO 3a/auy, TOCKOJIBKY MpHyYaeT paboTaTh B KOMaHJIE,
MPUCITYIITUBATHCS K MHEHHIO CBOMX TOBAapHUILEH, 0OECIIEYMBAET BBHICOKYIO MOTHBAIIMIO, TPOYHOCTH
3HaHUW, TBOPYECTBO M (DaHTa3MI0, KOMMYHHKAOENbHOCTh, AKTUBHYIO >KU3HEHHYIO MO3UIIHIO,
IIEHHOCTh  WHIUBUIYAJIBHOCTH, CBOOOIY  CAaMOBBIpRXEHHS, AaKIEHT Ha JesSTEIbHOCTD,
B3aMMOYB)XCHHE M JEMOKPATUYHOCTh. VICHoNmb30BaHME aKTUBHBIX M HMHTEPAKTUBHBIX (opMm B
npoiiecce 00y4deHus1, Kak MOKa3bIBaeT MPaKTHUKa, CHUIMAET HEPBHYIO HArpy3Ky 0Oy4aromuxcs, 1aeT
BO3MOXXHOCTh MEHSTH (POPMBI UX JAEATEIHHOCTH, MEPEKIoYaTh BHUMAHHE Ha Y3JIOBBIE BOMPOCHI
TEMBI 3aHITHH.

[Ipu npoBeneHNM 3aHATUN TUIAHUPYETCS MCMOJb30BaTh TAKUE aKTUBHBIE U MHTEPAKTUBHBIC
(GbopMBI, Kak TMPUMEHEHHE OHIIEKTPOHHBIX O0O0pa30BaTENBHBIX PECYpCOB, B TOM YHCJIE YTECHHUE
TPAAULMOHHBIX JIEKIMA C MYJIbTUMEIUWHBIMUA TPE3CHTAUSMU; UYTEHHWE MHTEPAKTUBHBIX H
MPOOJIEMHBIX JICKIIUI; TTPOBEIEHNE TPYIIOBBIX TUCKYCCUMN, JIETOBBIX M POJIEBBIX UTP; OPraHU3AIIH
pazbopos KOHKPETHBIX CUTYalLHH u ap.



Ipuioxenune 1

TemaTu4yeckuii U1aH U cofeprkaHue odomeodpasoBaTeabHOro yueonoro npeamera OYIL03.Y «MaremaTuka» 1Jis1 3a09H0H (popmbl

00y4eHust

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U NPAKTHYeCKHe PadoThl, CAMOCTOATEIbHASA

HaumenoBanue O0bem
padora
pa3esioB U TeM 4acoB
1 2 3
Pazgen 1. AnreOpa u Hayajia MaTeMaTH4€eCKOT0 aHAJIU3A.
Tema 1.1. Jlekuyuonnoe 3anamue 1
Mnoscecmeo Cooeporcanue yuebnoco mamepuana: MHOXECTBO, OTIEpaLlU HaJl MHOXKECTBAMH U UX CBOMcTBa.J[uarpamMmbl
oelicmeumenbHvlxX Olinepa — Benna. [IpumeHeHne TeopeTuKo- MHOKECTBEHHOTO alllaparajs pelieHus 3a1ad. PanuonanbHble
yucen. Mnozounenwt. | yrcia. OObBIKHOBEHHBICHU JI€CATHYHBIE IPOOH, IPOLIEHTHI, OECKOHEUHbIE NTeproandeckue apoou.IIpumenenue
Payuonanvuvie Opobeil M MpOLIEHTOB JUIsl pElIeHMs] NPUKIAAHBIX 3aaad. JlelicTBuTenbHble 4yMcia. PanuoHanbHblE U
YPaeHeHusn u uppalMoHalibHble 4Hucla. ApUpMeTHYecKHe Olepaluud C JEHCTBUTENbHBIMM  4YHCIaMU. Mopaynb
Hepagencmaa. JEHCTBUTENBHOrO YKcia U erocnoiicTBa. [IpubnmxEHHbIE BBIUMCIECHUS, IPABUIIa OKPYTJIEHUS, IPUKUIKA U
Cucmembl TuHelHbIX | OLIEHKA Pe3ysbTaTa BeIYUCICHUNH. OCHOBHBIE METO/Ibl PELLICHUS LENbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUN
ypaeHnenuil. 1 HEpaBeHCTB. MHOTrOWIEHBI OT OJHOW IEpEeMEHHOM. JlelleHne MHOroudwieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorousnens! ¢ 1nensiMu oddduinentamu. Teopema Buera. Pemenue cucreM JHHEHHBIX
ypaBHeHMH. MaTpulia cucteMbl TMHEHHBIX ypaBHEHUN. OnpeennuTenb MaTpulbl 2X2, ero reoMeTpuuecKuii
CMBICII M CBOMCTBA; BBIUMCIEHUE €r0 3HAYCHHUs; IPUMEHEHUE OIpPEACIUTENSA M PELICHUS CHCTEMBbI
JIMHEWHBIX YpaBHEHH. PelieHne npukIIaHbIX 3a/1a4 ¢ IOMOUIBIO CUCTEMBI JINHEWHBIXYPABHEHMIA.
Ilpakmuueckoe 3anamue 1
Camocmoamenvhnas paboma 4
Tema 1.2. Jlekuyuonnoe 3anamue

Dyukyuu u zpaguxu.
Cmenennan pynkyusn
c uenvim
nokasamenem.

Cooeporcanue yuebnozo mamepuana: OyHKuus, crnocoOsl 3a1anus GyHKIMU. B3aumMHo oOpaTHble QyHKINU.
Komnozunus ¢ynkuuit. I'paduk GyHkiumn. DnementapHsie npeodpazoBanus rpapukos GyHkimii. O6mactb
orpezeNneHuss 1 MHOXKecTBO 3HaueHud pyHkuuu. Hynu ynkuuu. [IpomexxyTku 3HakonoctossHcTBa. UETHDBIE
u HeuétHble QyHkuuu. [lepuonnueckue ¢pynkuuu. [IpomMexxyTku MOHOTOHHOCTH (DYHKIMH. MakCUMyMBbl U
MUHUMYMBl (yHKIEH. Hawmbonbpiiee w HamMeHbIliee 3HaueHHE (QYHKIMM Ha TMpoMexyTke. JImHelHas,
KBaJpaTU4Has U IPOOHO- THMHEHHas GYyHKIKU. DJIeMEHTapHOE HCCIeI0BaHUEe U MOCTPOeHHE rpauKOBITUX
¢ynkuii. CreneHs ¢ nenbiM nokasateneM. bunom Heiorona. CteneHHast yHKIMS C HATYPATbHBIMU LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk.

Hpaxmuuecxoe 3anamue




Camocmoamenvnana paboma

Tema 1.3. Jlekuyuonnoe 3anamue
Apughpmemuueckuii Cooepoicanue yuebHozo mamepuana: ApupMeTHUYECKHl KOpEeHb HaTypalbHOW CTENEHU U €ro CBOWCTBA.
KopeHb [IpeoOpa3oBaHusi YMCIOBBIX BBIPAKECHUH, COAEPKAIIMX CTENEHU U KOpHU. VppalnuroHalbHbIE ypaBHEHHS.
N—oii cmenenu. OcHOBHbIE METOJBI pEHICHHUS HWPPALUOHANBHBIX ypaBHEHUI. PaBHOCWIbHBIE MEpexXoAbl B PpEHICHUU
Hppayuonanvusie UppanroHaIbHBIX ypaBHeHUN. CBOICTBA U rpaduK KOPHs N-0i cTeneHn Kak (PyHKIHMH 0OpaTHON CTETEHH C
YpasHeHus. HATypaJIbHBIM [10Ka3aTeJIeM.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.4. Jlekuyuonnoe 3anamue
Ilokazamenvnasn Cooepoicanue yuebnHoco mamepuana: CTeneHb C palMOHAIBHBIM IIOKa3aTeleM U €€ CBOMCTBA.
¢ynuxyusa. [TokazarenpHas ¢(yakmust, e€ cBoiictBa um rpaduk. McnompzoBanue rpaduka (QYHKIHH UIS PEIICHHS
Ilokazamenvuole ypaBHeHui. [loka3atenbHble ypaBHeHUs. OCHOBHBIEMETO/ bl PEIICHUS MTOKA3aTEIbHBIX YPABHEHHIA.
YpaeHeHus.
Ilpakmuueckoe 3anamue
Camocmoamenvnana paboma
Tema 1.5. Jlekuyuonnoe 3anamue
Jozapugpmuueckasn Cooepoicanue yuebnoeo mamepuana. Jlorapudm uncna. Coiicta sorapudma. JleciTHIHBIC U HATYpAIbHBIC
dynkyus. norapudmsl. [IpeoOpazoBaHue BblpakeHUi, conepxamux jgorapudmsl. Jlorapupmuueckas ¢GyHkuus, eé
Jozcapugpmuueckue | coiictBa u rpadux. Mcnonp3oBanue rpaduka QyHKUMU A7 pelieHus ypaBHeHMH. Jlorapudmuueckue
ypaeueHnus. ypaBHeHHs. OCHOBHBIE METOJbl pEIICHUs JorapuMUUYECKUX YypaBHEHHH. PaBHOCWIBbHBIE NEpexobl B
peleHnniIorapuMUIECKux ypaBHEHHI.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.6. Jexkyuonnoe sanamue Coolepowcanue yueonoco mamepuana. CHUHYC, KOCHHYC, TAaHT€HC M KOTAHI'CHC
Tpuzonomempuueckue | YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHI'€HC YHMCIIOBOIOapryMeHTa. TpuroHoMeTpuyeckas
8LIPAICCHUA U OKPYXHOCTb, ~ ONpEIEIICHHE TPUTOHOMETPUUECKHX (YHKUIUMNH 4uciaoBoro aprymeHta. (OCHOBHbBIE
YpaeHneHus. Tpuronomerpuueckue  Qopmynel.  IlpeoOpa3oBanue TPUrOHOMETPUUECKUX  BBIpaXKeHUH. Permienue

TPUTOHOMETPUYECKHUX YPABHEHMII.

Hpaxmuuecxoe 3aHamue




Camocmoamenvnasa paboma

Tema 1.7.
Ilocneoosamenvrnocmu
u npozpeccuu

Jekyuonnoe zanamue Colepoicanue yuebHozo mamepuana: IlocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUA
rocjenoBaTeIbHOCTel.  MeTon ~ mMaTeMaTH4ecKOM  MHAYKUMH. MOHOTOHHBIE W OTpaHUYCHHBIC
nocnefoBarenbHocTu. Vcropust aHanmm3za OeckOHEYHO MaiblX. ApudMeTHdeckass U TeoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAarOLICH
reoMeTpuyecKko mporpeccuu. JIMHEMHBI MW 3KCIOHEHIMAIbHBIA pocT. Yucio e. Dopmysa CIOXKHBIX
npoiieHToB.VIcnosb30BaHNe MPOrPeCcCUu JIJIsl PEIICHUs] pealbHbIX 3a/1a4 MPUKIAIHOTO XapakTepa.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnan paboma 4
Tema 1.8. Jekyuonnoe 3anamue Cooepoicarue yueonoco mamepuana: HenpepoiBHble GyHKIIUN U UXCBOMCTBA. Touka
Henpepuienuie paspbiBa. AcuMNTOTH TpadukoB QyHKIui. CBoiicTBa (GyHKIMII HenmpepbIBHBIX Ha OTpe3ke. Mertox
dynkyuu. MHTEPBAJIOB /ISl pellieHusl HepaBeHCTB. [IpuMeHeHre cBOWCTB HeMPephIBHBIX PYHKIIMMA ATl pelIeHHsT 3a1a4.
Ilpou3eoonas. [lepBas u BTOpas mpousBoAHble PyHKIUU. OnpenencHue, TEOMETPUYECKUUH U (U3HYECKUN CMBICI
MPOU3BOJHON. YpaBHeHHE KacaTelbHOH K rpaduxy Qynkuuu. [Ipous3BogHble 3eMEHTapHBIX (YHKIIHMA.
[IpounzBoaHast CyMMBbI, MPOU3BEACHHS, YACTHOT'O U KOMITO3ULIMH (DYHKITHHA.
Ilpakmuueckoe 3anamue
Camocmosamenvhnas paboma
Temal.9. Jlekyuonnoe 3anamue 1
Hccneoosanue Cooeporcanue yuebnozo mamepuana: IlpuMeHeHHe TPOU3BOJHON K HCCIEIOBaHUIO (YHKIMHA Ha
@yuKyuit c nomowpto | MOHOTOHHOCTh U 3KCTpeMyMbl. HaxokeHue HaumOoNbIIEro M HaWMEHBUIETO 3HAUEHUS HENPEPHIBHOM
npou3600HO. ¢dbyHkIM Ha oTpe3ke. [IpuMeHeHne MPOU3BOIHON IS HAXOKISHUS HAUTYYIIETO PEIICHUs B MPHUKIATHBIX
3ajayax, AJi1 ONpeAeNIeHUs] CKOPOCTH U YCKOpPEHHUs Npolecca, 3aJaHHOro (GopMysiaod WM TpaHUKOM.
Komnosumus ¢ynakimii. ['eomerprueckne o6pas3sl ypaBHEHUH HHEPABEHCTB HA KOOPIMHATHON TIOCKOCTH.
Ilpakmuueckoe 3anamue 1
Camocmoamenvnas paboma 4
Tema 1.10. Jlekuyuonnoe 3anamue
Ilepeoobpasznan u Cooepoicanue yuebnoeco mamepuana: IlepsooOpasHasi, 0CHOBHOE CBOKWCTBOTIEpBOOOpa3HbIX. [lepBooOpasHbie
unmezpan. aneMmeHTapHbIX (yHKiuid. [IpaBuna HaxoxaeHus mepBooOpasHbix. MHTerpan. ['eoMeTpuueckuii CMBICT

uHTerpana. Beraucnenue ompenenénHoro umHTerpana mo dopmyine Herotona— JleliOnuna. Ilpuvenenne
MHTerpajga JUid HaxXOXKAEHUs IUiomaneil miockux ¢uryp 1 o0bEMOB reomerpuueckux Tenl. [lpumepsr
pemieHuit auddepeHurnanbHbIX ypaBHEHUH. MaremMaTH4eckoe MOJIEIMpPOBAaHUE PEajbHBIX MPOIECCOB C
OMOIIBIOU (PG EepeHIINATBHBIX YPaBHEHUI.




Hpaxmuuecxoe 3aHamue

Camocmoamenvhuas paboma

Tema 1.11.
I'pagpuxu

mpuzoHomempuu4ecKux

Jlekyuonnoe 3anamue
Cooeporcanue yuebnoco mamepuana: Tpuronomerpuyeckne (yHKIHMH, HX cBoicTBa M rpaduku. OTOOp
KOpHEH TPUTOHOMETPUUYECKUX YpPAaBHEHUN C TIOMOIIBIO TPUTOHOMETPUYECKOW OKpYXKHOCTU. Perienue

dynxyuil. TPUTOHOMETPHUCCKUXHEPABCHCTB.
Tpuzonomempuueckue | Ilpakmuueckoe 3anamue
HepaseHcmaa. Camocmosmenvnas paboma
Tema 1.12. Jlekuyuonnoe 3anamue
Hppayuonanvhote, Cooepoicanue yuebnoco mamepuana: OCHOBHBIE METOJIbI PEIICHHS IMOKA3aTCIIbHBIX M JIOTapU(PMUYECKUX
nokazamesibHble U HepaBeHCTB. OCHOBHBIC METOJIBI PEUICHHS UPPAIMOHATBHBIX HepaBeHCTB. ['paduueckue METObI peIeHuUs
Jnocapugpmuueckue UppallMOHANILHBIX, TOKA3aTEIbHBIX WIOTapU(OMUUYECKUX YPABHEHHUHM U HEPABEHCTB.
Hepasencmea. Ilpakmuueckoe 3auamue
Camocmoamenvnas paboma
Tema 1.13. Jlekuyuonnoe 3anamue

Komnnekcuwie uucna.

Cooepoicanue yuebnoco mamepuana: KommiekcHble yncna. Anredpanyeckasy TpUroHOMeTprueckas (hopMbl
3aMMCH KOMILJIEKCHOTO 4ucia. ApU(pMETHYECKHE ONEepaluy ¢ KOMIUIEKCHbIMU 4YHciamMu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJl Ha KOOpAMHAaTHOW miockoctd. dopmyna Myaspa. KopHu nN-oif creneHn wus
KOMIUIEKCHOTo 4ucia. [IpuMeHeHne KOMIUIEKCHBIX 4Yucen Ui peuieHus] (U3HUEeCKUX U TeOMETPUYECKHX
3aj1a4.

Hpaxmuttecxoe 3anamue

Camocmoamenvnan paboma

Tema 1.14.
Hamypanvnoie u
uenvie yucad.

Jlekyuonnoe 3anamue

Cooepocanue yueonoeo mamepuana: HatypanbHbie U 1enble uncna. [I[puMeHeHne NMpu3HAKOB ACTUMOCTH
uensix yucen, HOJ u HOK, ocrarkoB no moaymnto, anroputMa EBkinga ans pemeHus 3a1ad B IENbIX
yucax.

HpakmuueCKoe 3anamue

Camocmosmenvnas paﬁoma

Tema 1.15.
Cucmempl
PAYUOHAIbHBIX,
UPPAUUOHAILHBIX U
Jnozapughmuueckux
YPAagHeHUIl.

Jekyuonnoe 3anamue

Cooepoicanue yuebnoco mamepuana: CucremMa U COBOKYINHOCTb YpaBHEHMH. PaBHOCHIIBHBIE CHUCTEMBI U
CUCTEMbI- CleACTBUA. (OCHOBHBIE METOJABI PELIEHUS CUCTEM M COBOKYIHOCTEM pPallMOHANIbHBIX,
UppaLMOHANIBHBIX, MTOKA3aTeIbHBIX U JorapudpMudeckux ypaBHeHUU. [IpuMmeHeHue ypaBHEHHM, CUCTEM U
HEPaBEHCTB K PEeIICHHIO MaTeMaTHUYeCKHX 33/1a4 U 33aJ]a4 U3 pa3IMuHbIX 00JacTell HAyKU U peaslbHOU KU3HH,
VHTEPIPETALMANIOIYIEHHBIX PE3YJIbTATOB.




Hpaxmuuecxoe 3aHamue

Camocmoamenvhuas paboma

Tema 1.16.
3aoauu c
napavempamu.

Jlekyuonnoe 3anamue

Cooepoicanue ~ yuebnoco  mamepuana: PanuonaisHsle, UPpaLMOHAIIbHBIE, II0OKa3aTeJIbHBIE,
JorapuMUUECKUe U TPUTOHOMETPUUECKUE YpAaBHEHHUS, HEPAaBEHCTBA U CHCTEMBbl. C IapaMeTpaMu.
IlocTpoeHne M HCCiIEOBaHME MAaTEMATHYECKUMX MOJEIEH PEANBbHBIX CUTYallMil C IIOMOIIBIO YPaBHEHHM,
CUCTEM YPaBHEHUI U HEPABEHCTB C I1apaMeTpaMH.

HpakmulteCKoe 3anamue

Camocmoamenvhnas paboma

Pasznea 2. 'eomerpus.

Tema 2.1.
Beeoenue e
cmepeomempuio.

Jekyuonnoe sanamue

Cooeporcanue yuedbnoco mamepuana: OCHOBHbIE NPOCTpaHCTBeHHbIE (urypsl. IloHsaTus crepeomerpuu:
TOYKa, MpsAMas, IUVIOCKOCTb, MPOCTpaHCTBO. OCHOBHBIE IpaBWiIa HU300paKEHUS HAa PHUCYHKE IJIOCKOCTH,
napajyieNIbHbIX MpsMbIX (OTpe3KoB), cepenuHbl oTpe3ka. I[loHsATusA: mnepecekarolyecs IIOCKOCTH,
[IepeCEKAOIUeEcs MpsiMasi U IUIOCKOCTD; MOIYIPOCTPAaHCTBO. MHOrOrpaHHUKY, W300pa)KeHUE MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (PUTYpP, HECYLIECTBYIOIINUX 0OBEKTOB. AKCHOMBI CTEPEOMETPHH U NEPBBIE CIEIACTBUS U3
HuX. CrocoObl 3ajaHusl MPSIMBIX H IUIOCKOCTEH B mpocTpaHcTBe. OO0O3HAueHHsI MPSMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxeHue cedyeHUHNMpamupl, Ky0a W MPHU3MBI, KOTOpbIE MPOXOJAT uepe3 HX pedpa.
N300paxenne nepecedeHus MOMYyYEHHBIX IJIOCKOCTe. PackpaiinBaHue MOCTPOECHHBIX CEUEHUH pa3HbIMU
nBeramMu. Meron cinefoB JUisl NMOCTpoeHUs ceueHuil. CBOWCTBAa NEPECEYEHHH MPSAMBIX M IIOCKOCTEH.
[Toctpoenue ceuenuit B nupamuze, kyoe no TpéM ToukaMm Ha péOpax. CoznaHue BBIHOCHBIX YepTEkKed U
3anuck maroBnoctpoeHus. IloBropenue miannumerpun. Teopema o mponopuuoHanbHbIX oTpe3kax. [loqobue
TpeyrosibHUKOB. Teopema Menenas. Pacuérel B ceueHMsAX Ha BBIHOCHBIX udepTexax. Mcropust pa3BUTHS
IJIAHUMETPUUH CTEPEOMETPHH.

Hpaxmuttecxoe 3anamue

Camocmoamenvnasa paboma

Tema 2.2.
Bzaumnoe
pacnonodicenue
npAMBIX 6
npocmpancmee.

Jlekyuonnoe 3anamue

Cooepoicanue  yuebnoco  mamepuana: B3auMHOE  PacloNIOKEHHE  TPSIMBIX B IPOCTPAHCTBE.
CxkpemuBatomuecs npsimbie. [Ipu3Haku ckpemmBarommxcsanpambix. [TapaninensHbie npsMbIeB TPOCTPAHCTBE.
Teopema 0 CyIIECTBOBAHUM U €AMHCTBEHHOCTUIIPSIMOM MapajuleIbHOW JaHHOW NPSAMOW, IPOXOIALLIEN Yepe3
TOYKY IPOCTPAHCTBA M HE JIEKAIIEW Ha JHaHHOW mpsiMoH. JleMMa 0 mepeceyeHuH mapajuieIbHbIX MPSIMBIX
mIockocThro. IlapamnensHocTe TpEX mnpsiMbix. TeopemMa o TpEX mnNapauleNbHBIX OPsAMBIX. Teopema o
cKpemuBarommxcs npsmbix. [lapamiensHoe mnpoektupoBaHue. (OCHOBHBIE CBOMCTBA MapajlieTIbHOTO
npoektupoBanus. M300paxkeHue pasHeix GUTyp B MapaljieibHON npoekiuu. LlenTpanbHas mpoekius. YTou
C COHAIPaBJICHHBIMU CTOPOHAMHU. YTOJI MEXKIY MPSMBIMHU. 3ajladyd Ha JI0KAa3aTeIbCTBO M MCCIICIOBAaHHE,




CBs3aHHBIC C PACIIOJIOKCHUEM ITPAMBIXB ITPOCTPAHCTBC.

Hpakmulteacoe 3anamue

Camocmoamenvnasa paboma

Tema 2.3.
IHapannenvnocme
nPAMbBIX U
naockocmelil 6
npocmpancmee.

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoeo mamepuana: IIoOHATHSA: TapaUICILHOCTh MPSMON M IUIOCKOCTH B IPOCTPAHCTBE.
[Ipusnak mnapamnenbHOCTH TOpsiMOM W TIockocTH. CBOMCTBA MapajlIeNbHOCTH MPSAMOW M IJIOCKOCTH.
['eomeTpuyeckue 3a7ayu Ha BBIYMCICHHE W JOKA3aTEIbCTBO, CBSI3AHHBIE C MApaUICIbHOCTHIO MPSIMBIX U
IUIOCKOCTEN B MpocTpaHcTBe. [locTpoeHne ceueHus, NpoXOoasIIero 4Yepe3 JaHHYK NMPSIMYK0 Ha YEPTEKE U
napajieIbHOrO JIpyrol mnpsmol. Pacuér orHomenuil. IlapamnenbHas npoekuusi, NPUMEHEHHUE IS
MOCTPOCHUs CeYeHHi KyOa um mapasuienenumnena. CBoWcTBa napaienenunena u npusmsl. [lapamiensHbie
mI0ckocTH. Ipu3Haku nmapaiienbHOCTH JIBYX IUIOCKOCTEH. Teopema 0 mapajuieIbHOCTH U EeIUHCTBEHHOCTH
IUIOCKOCTH, MPOXOJSIIEH Yepe3 TOUKY, HE IMPUHAICKAIIYI0 JAHHOW IUIOCKOCTH U CIEIACTBHUS M3 HEE.
CBoiicTBa mapasuieNibHbIX IUIOCKOCTEH: O MapajuleIbHOCTU MPSMBIX NEPECEUCHUs] IIPU NEPECEUECHUH ABYX
MapajuieJbHbIX IUIOCKOCTEH TpeThed; 00 OTpe3Kax MapauIeIbHbIX TMPAMBIX, 3aKITIOYEHHBIX MEXKIY
NapajuieJIbHbIMU IJIOCKOCTSAMM; O IEPECCYCHUH NPSIMOM C ABYMS MapajuIeIbHBIMU IIJIOCKOCTSIMHU.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Tema 2.4.
Ilepnenoukynapnocmeo
nPAMBIX U NIOCKOCM el

6 npocmpancmee.

Jlekyuonnoe 3anamue

Cooepocanue yueonoco mamepuana: lloBropenue: teopema [ludaropa Ha MIOCKOCTH, TPUTOHOMETPHS
NPSIMOYTOJIBHOTO TpeyrojbHuKa. CBoicTBa Kyba 1 MpsAMOYroJbHOIO Napaiienenunena. Berauciaenne amun
OTPE3KOB B KyOe W NpsIMOYrosibHOM mapaiienenumnezne. [lepneHauKyasspHOCTh NPSIMON M IUIOCKOCTH.
IIpu3Hak NEPHEHAUKYIAPHOCTH IPSMOM M IIIOCKOCTH. TeopeMa O CyIIECTBOBAaHUU U €IMHCTBEHHOCTH
MpsIMOM, NPOXOMAIIEH dYepe3 TOUYKY IPOCTPAHCTBA M NEPNEHAMKYISAPHOM K IUIOCKOCTH. Ilmockoctn u
NEPIEHIUKYIISIPHBIE UM IIpsMas B MHOrorpaHHukax. llepmenaukynsap u HakinoHHad. Iloctpoenue
MEpIeHINKYJIApa U3 TOUKKM Ha mnpsamyro. Teopema o TpéX meprneHaukynspax (mpsmas v oOpaTHas). Yrou
MEXIy  CKpellMBarOUMuca  OpsAMbIMU. [IOMCK  NEPHEHAMKYISAPHBIX IPSAMBIX € IIOMOIIBIO
MEPIEeHIUKYISAPHBIX TUIocKocTe OpToroHanbHoe HpoekTupoBaHue. IlocTpoenue cedenuii Ky0a, MPU3MBI,
IIPaBWJIBHON NIUPaMUbI ¢ TOMOLIBIOOPTOrOHAIBHON NMPOoeKIMH. CUMMETPUS B IPOCTPAHCTBE OTHOCUTEIBHO
MJIOCKOCTH. [IIIOCKOCTM CMMMETpUM B MHOTOrpaHHMKax. lIpW3Hak mNepneHIuKYISIpHOCTH MPSAMON |
IJIOCKOCTH Kak CleacTBUe cuMMmeTpud. IIpaBuiibHble MHOrOrpaHHukd Pacué€r paccTosHHM OT TOYKH 10
miockocTd. CriocoObl OMyCTUTh MEPHEHAMKYIISPbI: CUMMETPUS, CABUT TOUKU I10 HapauieIbHOW MPsSMOil.
CaBur 1o HenapauIeJIbHONW NPSIMON,U3MEHEHUE PACCTOSHUN.

Hpaxmuuecxoe 3anamue

Camocmoamenvhuas paboma

Tema 2.5.

.]IeKHMOHHOE 3aHaAmue




Yenvt u paccmoanua.

Cooepoicanue yuebHozo mamepuana.: [1oBTOpeHUe: yroa MEXy NpSIMbIMUHA TUIOCKOCTH, TPUTOHOMETPUS B
MPOU3BOJIBHOM TPEYTrOJIbHHUKE, TEOpeMa KOCHHYCOB. lloBTOpeHue: yroia Mexay CKpeIMBarOUIMMHUCS
NpsIMBIMM B IIPOCTpaHCTBE. ['eoMeTpuyeckne METOJbl BBIUHUCICHUS YIVIAa MEXAYy MpsSMbBIMA B
MHOTorpaHHukax. JIByrpanueiii yroia. CBOMCTBO JIMHEHHBIX YIJIOB AByrpaHHoro yria.lleprieHukynspHbie
mIockocTy. CBOICTBA B3aMMHO MEPIEHAUKYJSPHBIX IUIOCKOCTe. [Ipu3Hak mnepneHauKyIsipHOCTH
IJIOCKOCTEM; T€O-peMa O MPSAMOW MEPECEUEHU ABYX IIOCKOCTEH NEPNEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH.
[IpsimoyronbHBI  mapajuienenunen; KyO, HW3MepeHHus, CBOWCTBA MPSAMOYIOJBHOTO Mapaulesienunesaa.
Teopema 0 auaroHanu MHpsSMOYTOJBHOTO Mapajuleenunena U cieactsue u3 Heé. CTepeoMeTpudecKue u
MPUKJIAJHbIE 3a/1aud, CBSA3aHHBIE CO B3aUMHBIM PAaCIHOJIOKEHHUEM MPAMBIX U IUIOCKOCTU. lloBTOpeHue:
CKpPCIIMBAIOIIMECA MpsIMbIE, MapajUIe]IbHbIE IUIOCKOCTH B CTaHJApPTHBIX MHoOrorpanHukax. Ilapa
MapajuieJbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOLIUMXCS MPSIMBIX, PACCTOSHUE MEXAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX cUTyanusix. OMycKaHWE MEPIECHAUKYISPOB, BHIYUCICHUE PACCTOSHUU OT TOYKHU JI0
TOYKHU; IPSIMOM; MJIOCKOCTH. BhIUKCIIEHHE PACCTOSIHUMI MEXIy CKPEIMBAOUIUMUCA IPSIMBIMHU C ITOMOILBIO
MEPIECHANKYISIPHON TIJIOCKOCTH. TpEXTpaHHBIM yroj, HEPABEHCTBA ISl TPEXTPAaHHBIX YIrioB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIsi TPEXTPAHHOTO yria. DJIeMEHTHI chepruiyeckoil TeOMEeTpUu:
reoJIe3NYeCKUe JIMHUU Ha 3eMIIe.

Hpakmuqeame 3aHaAmue

Camocmosamenvhnas paboma

Tema 2.6.
Mmuozozpannuxu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoeo mamepuana.: CucremMatuszaius 3HaHuH: MHOrorpaHHuk u ero snemMeHTsl. [Ilupamua.
Bunsl nupamun. [lpaBunbnas nupamupaa. [lpusma. Ilpsamas m HakioHHas npusMmel. [IpaBunbHas npusma.
[Ipsmoii nmapayienenunen, NpsIMOYTOJIbHBIN Mapaienenumnesn, Ky0. Boimykible MHOrorpanHuku. Teopema
Olinepa. IIpaBuibHBIE U TOJIyNIPaBUIbHBIE MHOTOTPAHHUKH.

Hpaxmuttecxoe 3anamue

Camocmosamenvhnas paboma

Tema 2.7.
Bexmoput ¢
npocmpancmee.

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoco mamepuana: IloHsaTHE BEKTOpa HA IIIOCKOCTUHU B pocTpaHcTBe. CyMMa M pa3HOCTh
BEKTOPOB, MPABUJIO MapajiesienuIiesia, YMHOKEHUE BEKTOpaHa YHCIO, pa3liokeHHe BEeKTopa 1o 0azucy Tpeéx
BCKTOPOB, HC JICXKallUX B 0,21HOI71 IIJIOCKOCTH. CKaJ'ISIpHOG IMPOU3BCACHUEC, BBIYUCICHUC YyIJIa MCEXIY
BEKTOpaMUB IIpocTpaHcTie. [Ipocrenime 3aqaun ¢ BEKTOpaMH.

Hpaxmuuecxoe 3anamue

Camocmoamenvhuas paboma

Tema 2.8.
Ananumuueckasn
2eomempus.

.]IeKl{MOHHOB 3aHamue
Coc)epofcaHue y‘l€6H020 mMamepuaia: HOBTOpCHI/ICI KOOpPAWHATBI BEKTOpAaHA INIOCKOCTU U B IIPOCTPAHCTBC,
CKaJIIpHOC MPOU3BECACHHUEC BCKTOPOB, BBIYHUCICHHUC YyIjla MCXKJAY BCKTOpPAMH B IMPOCTPAHCTBE. YPaBHeHI/Ie




IIPSIMOM, NMPOXOAAIIEH 4Yepe3 JBE TOYKU. YPABHEHHME IUIOCKOCTH, HOPMajlb, YPAaBHEHHE IIJIOCKOCTH B
oTpe3kax. BekropHoe mnpousBeneHue. JIMHEHbIE HEpPAaBEHCTBA, JIMHEHHOE IPOrPAMMHUPOBAHHUE.
AHanuTHyecKue MeTOAbl pacd€ra yrila MeXAy IpPsSMbIMA M IUIOCKOCTSIMHM B MHOrorpaHHukax. dopmyia
pacCcTosiHUSA OT TOYKHM [0 IUIOCKOCTU B KoopauHarax. HaxoxkneHue paccTOSAHMM OT TOYKHM 10 IUIOCKOCTH B
KyOe ¥ IpaBUIbHONIIMPAMHUJIE.

Hpakmulteacoe 3anamue

Camocmoamenvnasa paboma

Tema 2.9.
Oo0vém
MHO202DAHHUKA.

Jlekyuonnoe 3anamue
Cooepoicanue yuebnoco mamepuana: O6béM Tena. O0BEM NPSAMOYTOIBLHOTO MapajyieNenuneaa. 3agauu oo
YABOCHUU Ky0a, 0 KBaJpaTypeKyoOa; o Tpucekimu yria. CtepeoMeTpruuecKue 3a1a9u,CBsI3aHHbIe ¢ 00BEMOM

IpSMOYTOJIbHOTO — napamienenunena. Ilpukiaanele 3a7auM, CBS3aHHbIE C  BbIYUCIEHHEM 00BEMa
IpsIMOyTroJibHOro mapamienenunena. O6séM npsMoil nmpusmel. CTepeoMeTpUUEcKHE 3a/laul, CBSI3aHHBIE C
BBIUMCIIEHHEM O00BEMOB IpsIMON Hpu3Mbl. llpukiiagHble 3agaun, cBA3aHHbIE C OOBEMOM MPSAMOUM MPU3MBI.
Beruuciienne 06bEMOB Tell ¢ MOMOIIBIO onpeenéHHoro naterpaia. O0bEM HaKJIOHHOUIPU3MBI, TUPAMUJIBI.
®opmyna o6béMa nupamuipl. OTHOIIEHHE 00BEMOB UpaMuAC o0ImKM yrioM. CTepeoMeTprUecKue 3a1aun,
CBsI3aHHbIE C 00BbEMaMM HAKJIOHHOW Ipu3Mbl, nupamuabl. [Ipukianseie 3agaun no teme «OOBEMBI
Te», CBSI3aHHbIE ¢ 00BEMOM HAKJIIOHHOW NpuU3Mbl, nupamujbl. [Ipumenenune o0bEMoB. Briuncnenue
paccTosHUsA A0 TUIOCKOCTH.

Hpaxmuttecxoe 3anamue

Camocmoamenvnan paboma

Tema 2.10.
Tena epawenus.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: llunmHapudeckas HTOBEPXHOCTh, 00pa3yrolMe IMJINHIPUYECKOU
noBepxHocT. [unuunp. IIpsmoin kpyroBoi twmnuuzap. I[lnomans nmoBepxHOCTH muMHApPa. KoHudeckas
MOBEPXHOCTh, OOpasyrolye KoHudeckoil moBepxHocTH. Konyc. CedeHue KoHyca IIJIOCKOCTBIO,
napajuleIbHOM TJIOCKOCTH OCHOBaHUS. YcCeu€HHBIN KoHyc. M300pakeHrne KOHYCOB U YCEUEHHBIX KOHYCOB.
[Tnomans OOKOBONW NOBEPXHOCTHM U IOJHOW IOBEPXHOCTH KoHyca. CTepeoMeTpHuecKue 3aJadd Ha
JI0Ka3aTeNIbCTBO M BHIYMCIIEHUE,TIOCTPOCHNEM CEUeHNI LWINHApa, KoHyca. [Ipuknanneie 3a1auu, CBsI3aHHbIE
c munuHapoM. Cdepa u map. Ilepeceuenue cdepbl u mapa ¢ miockocTeio. Kacanue mapa u cdepsl
MJIOCKOCTRIO. Bun m m3obpakenue mapa. Ypasuenue chepsnl. [Tnomans cheps ue€ vacteit. Cummerpus
cdeprl u mapa. CTepeoMeTpudecKue 3aaui Ha JIOKa3aTeIbCTBO M BBIUMCIIEHUE, CBA3aHHBIE cO chepoil u
1apoM, MOCTPOEHUEM HX CeueHUM MiockocThio. [IpukianHble 3aiauu, cBsi3aHHBIE CO cepoil U IIapoM.
[ToBTOpEeHUe: OKPYKHOCTH Ha MJIOCKOCTH, BBIYUCICHHUS B OKPY)KHOCTH, CTaHJapTHbIeNoA00us. Pa3nuunble
KOMOMHAIIMK TeJ BpallleH!s | MHOTOIPaHHUKOB. 3a1aun 1o Teme «Tena 1 moBepXHOCTUBPAIICHUSY.




Hpaxmuuecxoe 3aHamue

Camocmoamenvhuas paboma

Tema 2.11.
ITnowaou
nogeepxHocmuu
00bEMBL KPY2/iblX met.

Jlexyuonnoe 3anamue

Cooepoicanue yueonozo mamepuana: O0bpéM munuaApa. Teopema 06 00bEMe mpsiMoro muHApa. [Lomaau
OOKOBOW W TOJHOW TOBEPXHOCTH NWIMHIpPA. BberaucieHrne oOBEMOB TeN C MOMOUIBIO ONPENEIEHHOTO
unterpana. O6béM koHyca. Ilmomamu OOKOBOW W TMOJIHON MOBEPXHOCTH KOHyca. CTepeoMeTphuecKue
3aJjauu, CBSI3aHHbBIC C BBIYMCICHHEM O00BEMOB IMIIMHIpA, KoHyca. [Ipukiaanbie 3amaun mo teme «OO0bEMBIH
wiomaau mnosepxHocrerd ten. O0bEM mapa u mapoBoro cexropa. Teopema o0 o0béme mapa. [Tnomane
cheprl. CTepeoMeTpUYEeCKHE 3aa4yM, CBSA3aHHBIC C BBIYUCICHHEM OOBEMOB IApa, MIAPOBOTO CETMEHTA,
mapoBorocekropa. [lpuknanueie 3agaun mo reme «OOBEMBI TE», CBSI3aHHBIE ¢ 00BEMOM IIapa M IIOUIAIBI0
cdepbl. COOTHOIICHUST MEX/Y IJIONIAIMH TOBEPXHOCTEH U 00bEMaMu 1o00HBIX Tel. [logo0HbIe Tena B
npoctpancTBe. M3menenue oobpéMa mpu nogooun. CtepeoMeTpudeckre 3a1a4un, CBI3aHHbIE C BEIYUCICHUEM
00BEMOBTEI M TUIOIIAJICH TOBEPXHOCTEH.

Hpaxmuttecxoe 3anamue

Camocmoamenvhnas paboma

Tema 2.12.
Heuosicenus.

Jlexyuonnoe 3anamue

Cooepocanue yueonoco mamepuana.: J|Bwxenus npoctpancta. OrtoOpaxxeHus. JIBUKEHUS U PAaBEHCTBO
¢uryp. OOmue cBoiicTBa IBMKEHUH. Bupl IBMKEHM: MapauieabHbIi epeHoc, IeHTpaabHas CHAMMETPHUS,
3epKajibHasi CAMMETpPUS, TOBOPOT BOKPYT npsimoit. [IpeoOpa3zoBanus nonodus. [psamas ucdepa Ditnepa.
I"'eomeTpHruecKkue 3a/1aun Ha MPUMEHEHHE JIBHKEHHSL.

Hpaxmuttecxoe 3anamue

Camocmoamenvnan paboma

Pa3nen 3. BeposTHOCTBH M CTATHCTHKA.

Tema 3.1.
Dnemenmuol meopuu
epaghos. Cnyuaitnole
onvimul, CIyuaiiHvle

Jlekyuonnoe 3anamue

Cooepotcanue yueoHoeo mamepuana: I'pad, cBsI3HBINA rpad, MpeacTaBICHUE 33/Ja4d C MOMOIIBIO rpada.
Crenensb (BasieHTHOCTb) BepiiuHbLI1yTh B rpade. Llenu u nukisl. I'padsl Ha mockocTu. JlepeBociydaitHOro
skcriepuMenTa. CnydaiiHble SKCHEPUMEHTHI (OMBITBI) W CIy4yalHble COOBITHS. DJIEMEHTApPHbIE COOBITHS

coovtmus u (ucxonpl). BeposTHOCTH CiydaifHOTO COOBITHSA. BeposSTHOCTH COOBITHI B OMBITaX C PAaBHOBO3MOXKHBIMU
eéeposmHocmu AJIEMEHTaPHBIMUCOOBITHSMHU.
coovimuil. Ilpakmuueckoe 3auamue
Camocmoamenvnas paboma
Tema 3.2. Jlekyuonnoe 3anamue

Onepayuu nao
MHOMCECMEAMU U

Cooepoicanue yuedbnozo mamepuana: Ilepeceyenne, 00beAMHEHNE MHOXKECTBH COOBITUMN, TIPOTHBOIOI0XKHBIE
coObITHs. DopMyIia CI0KEHHUS BEPOATHOCTEN Y CIIOBHAS BEPOSITHOCTh. Y MHOKEHHUE BeposiTHOCTeH. Dopmyna




coovtmuamu. ycii0BHOM BepoaTtHocTH.DopMyia noaHoi BepositHocTH. Dopmyna baiieca. HezaBucumbiecoObITHS.
Cnoowcenue u Ilpakmuueckoe 3anamue
YMHOICEHUE Camocmoamenvnaa paboma
eéepoamuocmeit.
Ycnoenan
6€pOAMHOCHLb.
He3agucumvle
codvimus.
Tema 3.3. Jlekyuonnoe 3anamue
dnemenmul Cooepocanue yueonoco mamepuana: KomOunaropHoe npaBuiio ymHoxeHus. [lepectaHoBku u akropuall.
KOMOUHamopuKu. Uucno coueranumii. TpeyronpHuk Ilackans. ®opmyna Ounoma HeioroHa. buHapHblil ciiydaliHBIM OMBIT
Cepuu (ucnpiTanue), ycnex u Heynada. HezaBucumbie ucnbeitanus. Cepusi HE3aBUCUMBIX UCIBITAaHUH IO MEPBOTO
nocnedosamensuvix | ycnexa. Cepus He3aBUCHUMBIX uchbITanuii bepHymnmu. CiaydaiHblii BHIOOP M3 KOHEYHOW COBOKYIMHOCTH.
UCHLIMAHUL. [TpakTrueckas paboTa ¢ UCIIOJIb30BAHUEM JICKTPOHHBIX TAOJIHII.
Hcnoimanusn Ilpakmuueckoe 3anamue

Bepuynnu. Cnyuaiinoti
6b100p U3 KOHEUHOU

Camocmosamenvhnas paboma

COBOKYRHOCHU.
Tema 3.4. Jlekyuonnoe 3anamue
Cnyuaiinvte ¢éenuuunvt | Cooeporcanue yueonozo mamepuana: CrydaiiHas BenuuuHa. Pacripenenenue BeposTHocTed. Jluarpamma
u pacnpeoeneHus. pacnpenenenus. Omnepauuu HajJ Cly4ailHeIMM BenuuunHamu. [lpumepsl pacnpenenenuil. bunaphas
CilydaiiHas Benu4MHA. ['eomeTpruyeckoe paci-peaesenre. bunomuanbsHoe pacnpeneneHne. MareMarnueckoe
OKUJAaHHWE clydyaliHOW BenuumHbl. COBMECTHOE paclpelelieHue JIByX CIIy4alHbIX BennuyuH. HesaBucumsie
ciy4aiinpie BenMuuHBI. CBOWCTBAa MaTEeMaTHYECKOTO OXKHMJaHWUs. Maremaruueckoe OKuJaHue OMHapHOU
cllyyailHOM BelW4YMHBI. MaTeMaTHUeCcKoe OXKHIaHHe MeOMETPUUECKOro U OMHOMHAIBHOTO paclpeleeHui.
Hucnepcuss M craHAapTHOE OTKJIoHeHue. Jlucnepcuss OvHapHOW ciydyaiiHOM BenuuuHbl. CBolicTBa
aucrnepcuu. MaremMaTH4ecKoe 0XXHJaHUE MPOU3BENCHUS U AMCIEPCHS CYyMMBbI HE3aBHCHMBIX CIIy4alHBIX
BenuuuH. [lucnepcus OuHOMHanpHOro pacnpeneneHus. Ilpaktuueckas paboTa ¢ HCHOJIB30BaHUEM
AJIEKTPOHHBIXTA0JIHII.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 3.5. Jlekuyuonnoe 3anamue
3axon donvuux uucen. | Cooepocanue yyeonoeo mamepuana: HepaBenctBo UeOwsméBa. Teopema UeOwméBa. Teopema beprysmm.
Inemenmul 3akoH OonpmMx uucen. BeiOopouHnslit MeTon uccienoBaHuid. IlpakTuueckass paboTa C HCIONIb30BaHUEM
Mamemamuueckou ANEKTPOHHBIX Tabau1l. ['eHepanbHasi COBOKYMHOCTh U CilydaiiHas BbIOOpKa. 3HAKOMCTBO C BBHIOOPOYHBIMU




CMamucmuKu. xapaktepucTrkamu. OlieHKa CpeTHEr0 U IUCIIEPCUU TeHEPaIbHON COBOKYITHOCTH C MOMOIIBI0 BBIOOPOUYHBIX
xapakTepucTuk. OueHuBaHUE BEPOSTHOCTEH COOBITHI Mo BbIOOpKe. CTaTHcTHUeckas rumnore3a. [IpoBepka
MPOCTEHIINX TUIMOTE3 C TIOMOIIbIO CBOWCTB M3y4eHHBIX pacnpeneneHuil. [Ipaktuyeckas paborta ¢
MCIOJIH30BAHMUEM HIIEKTPOHHBIXTA0IIHII.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma 3
Tema 3.6. Jlekyuonnoe 3anamue
Henpepuisnvie Cooepoicanue yuebnoeo mamepuana.: IIpuMepsl HEIPEPHIBHBIX CIYYaHBIX BeTUYHH. DYHKINS TIOTHOCTH
cyyaiinble 6eIUYUHBL | BEPOATHOCTH. PaBHOMepHOe pacnpenenenue. IIpumepsl 3amau, DpUBOMALIMX K IIOKA3aTEIbHOMY M K
(pacnpeodenenusn), HOpMaJbHOMY pacnpenesneHusaM. DyHKIUsS IJIOTHOCTH BEPOSATHOCTU I0KA3aTEJIbHOIO PaCIpeeIeHHUs.
noxkaszamesnvHoe u @DyHKIUA IIOTHOCTH BEPOSATHOCTUHOPMAJIBHOTO PacpeIeICHUsI.
HOpMabHOE Ilpakmuueckoe 3anamue
pacnpeoenenus. Camocmoamenvnan paboma 3
Tema 3.7. Jlekyuonnoe 3anamue
Pacnpeodenenue Cooepoicanue yuebnozo mamepuana: llocinenoBaTelbHOCTh OAMHOYHBIX HE3aBUCUMBIX cOoObITHH. [lpumep
Ilyaccona. Ceasze 3aJ1auu, NpuBoAsIeiK pacnpeaenenuto [lyaccona. [Ipaktuyeckas paboTa ¢ UCHOIB30BAHUEM JIEKTPOHHBIX
medxncoy cyuannvimu | Tabnuy. KoBapuanus aByx ciydaiiHbeix BesnnuuH. Koadduuuent koppensduuu. CoBMecTHbIe HaOMIOAEHUS
eéeuyunamu. IBYX BeIUYMH. BeIOOpOUHBIN KOdhduLmeHTKOppesiiuy. Paznuuue Mexay TMHEHHON CBA3BIO U IPUYUHHO-
CIIeICTBEHHOU cBs3bt0. JIuHelHas perpeccus. [lpaktuueckas paboTa ¢ HCHOIB30BAHUEM DIEKTPOHHBIX
TaOIHII.
Ilpakmuueckoe 3anamue
Camocmosamenvhnan paboma 3
JIEKIINOHHBIE 3aHATHUS 4
MPAKTUYCCKHUE 3aHITHS 6
CamocrosiTesbHas padora 114
Kouncyabranun -
IIpomesicymounas ammecmayus 6 popme IK3amena 6o 2 cemecmpe 2
YueOHas Harpy3ka (Bcero): 126




