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Pabouas mporpamma oOmieoOpa3oBarenbHOro ydeOHOro mpeamera «MaTemMaTHKa
pa3paboTaHa Ha OCHOBE (peIepalIbHOrO rOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAAapTa CPEIHETO
obmiero obpazoBanust ot 17.05.2012 r. Ne 413 u denepanpHOil 00pa3oBaTENbHON MPOrpPaMMBI
cpennero obmero obpaszoBanus oT 18.05.2023 1. Ne 371 ¢ yuerom TpebGoBaHmii (enepabHOTO
roCyJapCTBEHHOTO 00pa30BaTENILHOTO CTAaHAAPTa CPEeIHEr0 MPOoQecCHOHAIBLHOr0 00pa3oBaHUs MO
crenraibHocTy 19.02.11 TexHomorust npoAyKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPhA.

Opranusanusi-pa3padoTyuk: [MUTPOBCKUN pPBIOOXO3SIMCTBEHHBINM  TEXHOJIOTHYECKUI
uHCTUTYT (bunmuan) deaeparbHOrO TOCYJAPCTBEHHOTO  OFO/KETHOro  00pa3oBaTelbHOTO
YUpPEXKJIEHUSI  BBICIIErO  00pa3oBaHusi  «ACTpaxaHCKH  TOCYHapCTBEHHBIM  TEXHHUYECKUN
yausepeuteT» (APTU ®I'BOY BO «AI'TY»).

Pa3pa6oTumk: npenogaBarens BbIclel kBanupukanuonHon kateropun I'.A. lllenenesa

Penensent: nouent kadenps TIIIuXT Kosanenko B.H.

Paccmorpena u onodpeHa Ha 3aceaHUM LMKIOBOM KOMHCCHU 00I111€00pa30BaTelIbHbIX,

Oo0IMMX  TYMAaHUTapHBIX W COLMAIBbHO-3KOHOMHYECKHX,  MaTeMaTH4YeCKUX M  0oO0IuX
€CTECTBEHHOHAYYHBIX AUCUUILIMH poToKoa Ne 7 ot «15» mapra 2024 1.

IIpencenaresib HMKJI0BO KOMHCCHHA /(/{/fa .B. Makanosa



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
«MaremaTuka» COCTaBJIeHa B COOTBETCTBHU C TPeOOBaHUSIMHU (helepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHAAapTa cpeaHero oOmiero oOpa3oBaHus U (erepabHON 00pa3oBaTEIbHON
IpOrpaMMbl CpeJHEro oO0Iero oOpa3oBaHHMS B Ipeleiax OCBOSHHS IMPOTPaMMbl IOATOTOBKU
CHELMAINCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOIO OOIIEro 0O0pa3oBaHMs C Y4eTOM TpeOOBaHUI
(enepabHOTO TOCYIapCTBEHHOIO 00pA30BAaTENBFHOIO CTaHIApTa CPEIHEro NMpo(hecCHOHANBHOTO
oOpa3oBaHus 1o nomydaemoil crneumanbHocTH 19.02.11 TexHonorus NpoOAYKTOB INUTAHUS U3
PACTHTEIBHOTO CHIPBSI.
Coneprxanue paboueit mporpaMMbl HaIIPaBJICHO Ha JOCTIKCHUE CICAYIOMINX IeJIei:
— obecneyenne Cc(HOPMHPOBAHHOCTU TMPEJCTABICHUH O COLMAIBHBIX, KYyJIbTYPHBIX |
HCTOPUUYCCKUX (PaKTOan CTaHOBJICHUA MaTEMaTHUKU,
— obecneyeHne c(HOPMHPOBAHHOCTU JIOTHYECKOTO, AJTOPUTMUYECKOTO M MaTeMaTH4ecKOro
MBIIIJICHUS;
— obecrieyenne c(HOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MMOJYUYCHHBIC 3HAHUS TPH PEIICHUN
Pa3IMYHbIX 3a/1a4,
— obecneyeHne c(HOPMHPOBAHHOCTU TMPEJACTABICHUH O MaTeMaTHKe KakK dYacTh oOIe-
YeJIOBEUSCKON KYIBTYPbI, YHHUBEPCAIHHOM S3bIKE HAYKH, ITO3BOJISIOIIEM OIUCHIBATE M H3y4aTh
PCATIBHBIC ITPOLCCCHI U SABJICHUA.

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

Oo6meoOpa3oBatenbublii yueOHbi mpenmer OVYIL.03.Y  «Marematuka» BXOOUT B IIHKII
00s3aTeNbHBIX YYEOHBIX NpPeaMETOB (YriayOJeHHBbIH YpOBEHb) M SIBISIETCSA COCTaBHOW YacTbIO
MOJATOTOBKU CHEIHAIMCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOro obmiero obOpazoBanus. dopma
IPOMEXKYTOUHOM aTTeCTal[ii — 3K3aMEH BO 2 CEMECTpe.

1.3. Pe3yabTaThl 0CBOEHHUS 00111€00pa30BaATEILHOIO Y4eOHOI0 NpeaMeTa

Cormacho ®I'OC COO, ycraHaBnuBalTCs  TpeOOBaHMUSA K pe3yJbTaTaM OCBOCHMS
00y4aroIuMuUCs MPOrpaMM CpEeAHEro OOLIero OO0pa30BaHMS: JUYHOCTHBIM, METAalpeIMETHBIM U
IIPEIMETHBIM.

JInyHOCTHBIE  Ppe3yJbTaTbl OCBOGHHMS OCHOBHOW  00pa30BaTelIbHONW  MPOTPaMMBbI
JOCTUTAIOTCS B €IMHCTBE Y4eOHOM W  BOCHUTATENbHOM  JIE€ATENBHOCTH  OpraHU3allHH,
OCYIIECTBIISIFOIEH  00pa3oBaTeNbHYIO JAEATEIbHOCTh, B COOTBETCTBUUM C TpPaJULIUOHHBIMU
POCCUHCKUMH COLMOKYJIBTYPHBIMH, HCTOPHUYECKUMH M JIyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH,
IOPUHATBIMH B OOIECTBE MpaBUJIaMH M HOPMaMHu TIOBEJEHUS, M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUs, CaMOBOCIIUTAHUS WU CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MNO3UIMH JIMYHOCTH,
NaTpUOTH3MA, TPAXKIAHCTBEHHOCTH, YBAXKEHUS K IMaMATH 3alIUTHUKOB OTedecTBa U IMOABUTaM
I'epoeB OteuecTBa M CTaplIeMy I[OKOJEHHIO, 3aKOHY W IpPaBONOPSAKY, TPYAY, B3aWMHOIO
yBa)KeHUsI, 0EPEKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAUIO U TPAJUIUsIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepanun, NpUPOIE U OKPYKAIOLIEH cpeie

JInuHOCTHBIE  pe3yJbTaTbl  OCBOEHUS ~ OCHOBHOM  00pa3oBaTeNbHOM  MpOrpammbl
00y4aroIUMUCS TOJKHBI OTPaXkaTh TOTOBHOCTB M CITIOCOOHOCTh 00yYaroIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMIO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIIUMH,
NO3UTHUBHBIX  BHYTPEHHUX  YOXKICHHUH, COOTBETCTBYIOIIMX  TPAAULUOHHBIM  IIEHHOCTSIM



POCCUICKOTrO OO0IIEeCTBa, PACHIMpPEHUE JKU3HEHHOTO OIBITAa W OMbBITa JEATEIBHOCTH B IpOIecce
pean3alyi OCHOBHBIX HAaIPaBJIEHUI BOCIIUTATENbHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) epasicoanckozo socnumarusi:

- chOpPMHUPOBAHHOCTh TPAXKAAHCKOW TO3UIMH OOydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 00IIECTBa;

- OCO3HAaHUE CBOMX KOHCTHUTYIMOHHBIX MpaB U OOA3aHHOCTEH, YBa)KEHUE 3aKOHA U
MIPABOIIOPSIKA;

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

- TOTOBHOCTb MPOTHUBOCTOATH HUACOJOTHH SKCTPEMH3Ma, HalMOHANIMW3Ma, KceHodoOuu,
JTUCKPUMHUHAIIMH 10 COITUAIBHBIM, PEIIUTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIBbHOCTh B HMHTEpEcax TIpa’kJaHCKOro OOIlecTBa,
y4acTBOBaTh B CaMOYIPAaBICHUU B 00IIE00pa30BaTENbHONW OpPraHU3aIMH U JIETCKO-FOHOIIECKUX
OpraHHu3aIusiX;

- yYMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) nampuomuuecko20 60CRUMAHUSL:

- ¢(OpPMHUPOBAHHOCTh POCCUNUCKON TPaXkIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapoAy, 4yBCTBa OTBETCTBEHHOCTH nepes PoauHol, roproctu 3a cBoi kpaii, cBoto Poauny,
CBOM SI3BIK M KYJIBTYPY, IPOIUIOE W HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccnn;

- IEGHHOCTHOE OTHOIIIEHHE K FOCYAapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U MPUPOTHOMY
HACJICUIO, TAMATHUKAM, TPAJIUIHUSIM HapoaoB Poccuu, noctmxenusm Poccun B Hayke, HCKYCCTRBE,
CIIOPTE, TEXHOJIOTHUSX U TPYE;

- uyieiiHas yOeXIeHHOCTh, TOTOBHOCTh K CIIY’)KCHHIO | 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 0yX08HO-HPABCMBEEHHO20 60CRUMAHUSL:

- OCO3HaHHE JTyXOBHBIX IIEHHOCTEH POCCUNCKOTO HAPOa;

- chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHUS;

- CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPHUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

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

- OTBETCTBCHHOE OTHOIIEHHUE K CBOUM pPOJIUTSISIM W (WJIM) APYTUM YJICHAM CEMbH,
CO3IaHHUI0 CEMBbU Ha OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU
C TpaauI¥sIMH Hapo10B Poccuu;

4) sacmemuyecko20 80CHUMAHUSL:

- ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIFOUAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIIECTBEHHBIX OTHOIIICHHIA,

- CITIOCOOHOCTH BOCITPHHUMATH PAa3IMYHBIC BHJIBI HCKYCCTBA, TPATUITUN H TBOPUECTBO CBOETO
U IPYTUX HApOJOB, OIIYIIATh YMOIIMOHAILHOE BO3/ICHCTBHUE UCKYCCTBA,

- YOXKJICHHOCTh B 3HAYMMOCTH JUISl IAMYHOCTH M OOMIECTBA OTCUYESCTBEHHOTO W MHPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUI U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE IPOSBIISATH
KauecTBa TBOPYECKON JIMYHOCTH;

5) @usuueckoeo socnumanusi:

- copMUpOBaHHOCTH 370pOBOr0 M Oe3omacHOro obpa3a >KHU3HHU, OTBETCTBEHHOTO
OTHOIIEHHSI K CBOEMY 3/I0POBBIO;

- morpeOHOCTP B  (U3MYECKOM  COBEPIICHCTBOBAHWUU, 3aHITUAX  CHOPTHUBHO-
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 MHUIIMHPOBATH, IIAHUPOBATH U CAMOCTOSITEIIBHO BBIMIOTHSTH TAKYIO ACSITETLHOCTD;

- UHTEpEeC K pa3iuyuHbIM cdepaM MpodeccHoHAIbHON AESITeTbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHEII BBIOOp OyayIIeid mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHbL;

- TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO HAa MPOTSIKEHUH Bcei
KU3HU,

7) 9KOI02UHECK020 60CRUMAHUSL:

- c(hopMHPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPhl, MOHUMAHUE BIMSHUS COIHMAIBHO-
SKOHOMMYECKHUX TMPOILECCOB Ha COCTOSHUE NPUPOJHOM M COLMAIBHOW Cpeibl, OCO3HAaHUE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUTAaHUPOBAHHME M OCYIIECTBJICHHE ACHCTBHI B OKpYXalOIIeW cpele Ha OCHOBE 3HAHUS
L[eJIe YCTONYMBOIO PA3BUTHsI YEIIOBEUYECTBA;

- aKTUBHOE HENPUATHE ACUCTBUIA, TPUHOCSIINX BPE OKPYKAaIOIIEH Cpee;

- YMEHHE TPOTHO3MPOBATh  HEOJATOMPUATHBIC  JKOJOTHYECKHE  ITOCIICICTBUS
IpeIPUHUMAEMBIX JEHCTBHM, TPEeIOTBPALIATh 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,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE S3BIKOBOM M UMTATENbCKON KYJIbTYPBI KaK CPEACTBA B3aUMOACUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUPA,

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

MeranpeamMeTHble pe3yJbTAaThbl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOTPaMMBI
JTOJKHBI OTPaXaTh:

1) Osnadenue ynusepcanrbuvimu yueOHbIMU NOZHABAMENbHLIMU OCUCMEUSMU.

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOATENTbHO (QOPMYTUPOBATh W aKTyalIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIMBAaTh CYIIECTBEHHBIM MPU3HAK UM OCHOBAHUS JJIS CpAaBHEHUS, KiacCU(PUKALIUN
1 0000I1IeHHS;

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

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHUBBI B JESATENBHOCTH, OIEHHBATh COOTBETCTBHE PE3YNIbTATOB LENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITETLHOCTH;

- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM;

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:

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

- CIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEIBHOMY TOMCKY METOJOB peIIeHUs
MPAKTUYECKHUX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOIOB ITO3HAHUS;

- OBJAJIEHUE BUJAMHU ACATEIBHOCTU TIO TONYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETallUu,
peoOpa3OBaHUIO0 U MTPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCJIEC MPU CO3JTaHUN
Y4eOHBIX U COIUAIBHBIX TPOEKTOB;

- (opMUpOBaHWE HAyYHOTO THUIIA MBIIUICHUS, BIAJCHHEC HAYYHOH TEPMHUHOJIOTHEH,
KITFOUEBBIMU MTOHSATHSIMHI U METOJIaMU;

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

- BBISIBJIATH NPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyalM3UPOBaTh 3a/adyy, BbIABUTaTh
TUIOTE3Y €€ PelIeHUs, HAXOJAUTh apTyMEHTHI IS JT0Ka3aTeIhCTBA CBOMX YTBEPIKICHUMU, 33/1aBaTh



napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEUICHHUS 33/1a4U Pe3yIbTaThl, KPUTUYECKHU OLIEHUBAThH
UX JOCTOBEPHOCTbh, IPOTHO3HUPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

- 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[IO3HABATEIBHYI0O M NPAKTUYECKYI0 OO0JIACTH
KU3ZHEJCSATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

- BBIJIBUTATh HOBBIE UJCH, ITpeijlaraTh OPUTHHAJIbHBIC TIOJIXO/Ib U PELICHHUS;

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

B) paboTa ¢ nHpopMaIuei:

- BJAJeTh HaBbIKAMHM MOJYYCHHsS HWHPOPMAIUU W3 HCTOYHUKOB pA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHANIN3, CUCTEMAaTU3allMI0 U UHTEPIIPEeTalni0 HHPOpMaIuu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax c ydeTOM Ha3HaYeHHUs MHPOpPMAIIH U 1IeJIeBOI
ayJIUTOpPUH, BBIOHPAsi ONTUMAIBHYIO (POPMY MPEICTABICHUS M BU3YyalIN3allUH;

- OIICHUBAaTh JTIOCTOBEPHOCTH, JIETHTUMHOCTh MH(OPMAILIUU, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- HCIIOJIb30BaTh CpPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHM3allMOHHBIX 3a/a4 C COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, peCcypcocOepeKeHus, MPaBOBBIX U
ATHYECKHX HOPM, HOPM WH(POPMAIIMOHHOM 0€301acHOCTH;

- BIIQJIeTh HaBBIKAMHU pACIO3HABaHHWS ¥ 3allUThl HMHQOpMaNMH, WHOOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

2) Osnaoenue ynugepcanbHblMu KOMMYHUKAMUSHBIMU OCUCTNEUAMU.

a) obmieHue:

- OCYILIECTBIJIATh KOMMYHHKAIIMH BO BeeX chepax KU3HU;

- pacmo3HaBaTh HeBepOaTbHBIE CpPEACTBA OOUICHHS, MOHMMATh 3HAUEHHE COIHAIBHBIX
3HAKOB, PACMO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAllMi U CMSATYATh KOH(QIUKTHL;

- BJIAJIETh PA3IMYHBIMH CIOCOOaMu OOIIEHUS U B3aUMOJICHCTBUS,

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

- pa3BepHYTO M JIOTUYHO H3Jaratb CBOI TOYKY 3pEHHS C HCIOJIB30BAaHHEM SI3BIKOBBIX
CPE/CTB;

0) COBMECTHasl IeATEIbHOCTb:

- IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMaHAHON U MHIUBUYaTbHON pabOTHI;

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

- TNPUHUMATH IIETM COBMECTHOW JIESTETHLHOCTH, OpPTaHW30BHIBATH W KOOPIWHUPOBATH
JeMCTBUS 1O €€ JOCTHKEHUIO: COCTAaBIIATH IJIaH JACHCTBUH, paclpeneNniaTh poju ¢ yIeTOM MHEHHH
YYaCTHHUKOB OOCYXIaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJAJla U KAXJOT0 yJaCTHUKA KOMaH/bl B OOIIMK pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

- TpeasaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C MO3MIMU HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- KOOPAMHHPOBATh U BBHINONHATH pPabOTy B YCIOBUSX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

- OCYILECTBJIATh TO3UTHBHOE CTPATErMYECKOE TIIOBEACHUE B pPAa3JIMYHBIX CHTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

3) Osnaodenue yHUBepCcanbHblMU pe2yismuUeHbIMU OetUCMBUIMU.:



a) CaMOOpraHu3aLys:

- CaMOCTOSITENIbHO OCYLIECTBIATh MO3HABATENBHYIO IESATENbHOCTb, BBIABIATH IMPOOIEMBI,
CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIEC 337a4ll B 00pa30BaTEIbHOM JESTEIBHOCTH M )KU3HEHHBIX
CUTYalUsX;

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

- 1aBaTh OLIEHKY HOBBIM CHTYallUsM;

- pacUIMpATh paMKH Y4eOHOI0 IIpeAMETa Ha OCHOBE JIMUHBIX MPEAIOYTEHUN;

- JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 32 PELICHHE;

- OLICHUBATh PUOOPETEHHBIH OIBIT;

- COcOOCTBOBATh (POPMUPOBAHHIO M MPOSBICHUIO IIUPOKOW SPYAULIMU B PAa3HBIX 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 HAaBbIKAMU TO3HABATENIbHON pe(IeKCHH KaK OCO3HAHMs COBEPIIAEMbIX JECHCTBUI
Y MBICIIUTEIBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

- HCIOJIb30BATh IpUEMbl peIeKCUU AJIS OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

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

B) SMOLIMOHAJIbHBIN UHTEIJIEKT, Ipeanoaraouii chpopMUPOBAHHOCTS!

- CaMOCO3HaHUs, BKIIIOYAIOIIEr0 CIOCOOHOCTh MIOHUMAaTh CBOE SMOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTHUS COOCTBEHHOM 3MOLIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0e;

- CaMOperyjJMpoBaHHUs,  BKJIIOYAIOIIEIO  CaMOKOHTPOJb,  YMEHHME  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJEHHME, CIOCOOHOCTh aJalNTHPOBATHCA K 3MOLMOHAIBHBIM
U3MEHEHHSM U MPOSBISTh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTpEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHIO LeNU U YCHexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOMX BO3MOXKHOCTEH;

- SMIIATHM, BKIJIIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSHUE JAPYIHX,
YUNTBHIBaTh €ro TMpU OCYLIECTBICHUH KOMMYHHUKALIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEXKHUBAHHUIO;

- COIMAJBHBIX HABBIKOB, BKIIFOUAIONIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIEHHS C APYTHMH
JIOIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pazperiaTb KOH(IUKTEI,

T') IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh ce0s, TOHUMasi CBOM HEJAOCTATKU U IOCTOMHCTBA;

- TNPUHMMATh MOTHUBBI W apryMEHTHl JPYrHX JIIOJCH TIpU aHalu3e pPe3ylIbTaToB
NeSITebHOCTH;

- IPU3HABATh CBOE MPaBO U MPaBO JPYTUX JIIOAEH Ha OLINOKH;

-pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULUH JPYroro 4eaoBeka

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

1) ymeHue onepupoBaTh NOHATUSIMHU: OMPENIEICHHEe, aKCHOMa, TeopeMa, CIeICTBUE, CBOMCTBO,
MpPHU3HAK, JI0KA3aTeLCTBO, PABHOCHIbHBIC (DOPMYIIMPOBKH; yMEHHE (HOPMYJIHPOBATH 0OpaTHOE U
MPOTUBOIOJIOKHOE YTBEPKICHHE, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, UCTIOIB30BaTh METO]
MaTEeMaTHYECKOH WHIYKITMH; IMPOBOJUTH JOKa3aTeNbHBIC DPACCYKICHUS IPU PEIICHUH 3ajad,
OIICHUBATh JIOTUYECKYIO MMPaBUIBHOCTh PACCyKICHHI,

2) YyMEHHE OIEpHpPOBATh IOHATHUSAMH: MHOXKECTBO, ITOJMHOXECTBO, OICpaIli HaJ
MHOKECTBAMHU; YMEHHUE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Ui OINHUCaHUs
peaTbHBIX TPOIECCOB W SBJICHWW W TNPU PEIICHUH 33Ja4, B TOM YHCJIE W3 JPYIHX YYIeOHBIX
MPEIMETOB;

3) yMeHme omnepupoBaTh MOHATHAMU: Tpad, CBSI3HBIM Tpad, aepeBo, kI, Trpad Ha
TUTOCKOCTH; YMEHHE 331aBaTh U OMKUCHIBATH rpadbl pa3TUYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadbl



IpU PEUICHNH 33/1a4;

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

5) yMeHue onepupoBaTh MOHATUSMU: HATYPAIBHOE YHCIIO, IIEJI0E YUCII0, OCTATOK 110 MOAYIIIO,
paLKOHAIBHOE YHUCIIO0, UPPALMOHAIBHOE YMCIIO, MHOXKECTBA HATYpPalIbHbIX, LIENbIX, PALIMOHATIBHBIX,
JCHCTBUTENBHBIX YHCET, yMEHHE HCIONb30BaTh MPHU3HAKH ACTMMOCTH, HAWUMEHBIIUH OOImMi
JIeUTeNb U HauMEHbIlee o0lee KpaTHOe, alrOpUT™ EBKiIna npu perieHuy 3a/1a4; 3HaKOMCTBO €
Pa3IMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHS,

6) yMmeHue CBOOOJHO OIEpUPOBaTh IMOHSTUSAMHU: CTENEHb C LENbIM II0Ka3aTelleM, KOPEHb
HATYpaJbHOH CTENEHHU, CTENEeHb C PAlMOHAJIBHBIM IIOKa3aTelieM, CTENEHb C JACHCTBUTEIHHBIM
(BeLIeCTBEHHBIM) IIOKA3aTeleM, JOrapu(mM Yucia, CUHYC, KOCMHYC M TAaHI'€HC IPOU3BOJIBHOIO
qHCIIa;

7) yMeHHE ONIepupoBaTh IMOHATUAMU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEpPAaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPaBEHCTB, PaBHOCWIBHOCTH YpaBHEHHUH,
HEpaBEHCTB M CHCTEM, palOHAJIbHbIE, HUpPPALMOHAIbHBIC, II0Ka3aTelIbHbIE, CTENEHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHs, HEPAaBEHCTBA W CHUCTEMBI, YMEHHE PEIIaTh
YpaBHEHMsI, HEPaBEHCTBA M CHCTEMbl C IOMOILBIO PA3JIMUYHBIX IMPUEMOB; pellaTh ypaBHEHH,
HEPaBEHCTBA M CHUCTEMBI C MapaMEeTpOM; MPHUMEHSITh YpaBHEHHs, HEPABEHCTBA, MX CHCTEMBI IS
peleHHs MaTeMaTUUeCKUX 3a/1ad U 3a/1a4 U3 Pa3JInYHbIX 00JIacTel HAyKU U pealibHOM JKU3HU;

8) ymeHue CBOOOJHO OINEPHPOBATH MOHATHAMU: TpapuK (GyHKUUH, oOpaTHas QGyHKIUS,
KOMIO3uLus (QyHKUUH, nauHelHass (yHKIMs, KBagpaTUuHas (QYHKLUS, CTENeHHas (QYHKLUUSA C
ENIBIM TTOKa3aTeNieM, TPUrOHOMeTpuUYeckre (GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (YHKIINH,
nokaszareiabHas U Jiorapupmuyeckas (yHKLUHUU; YMEHHE CTPOUTh Tpa@uku (yHKIHMM, BBITOIHATH
npeoOpa3oBaHus rpadukoB GyHKINH;

YMEHHUE HCIIOJIb30BaTh Tpauku (QYHKIUH 115 U3ydeHHs MPOLECCOB M 3aBUCHUMOCTEH IMpH
pelIeHNn 3a1ad U3 JAPYruX Y4eOHBIX MPEIMETOB M W3 PEalbHOH JKU3HH; BBIpaXaTh (hopMmyrnamu
3aBHCUMOCTH MEX/y BeTUUYNHAMM;

YMEHHE CBOOOHO OMEPUPOBATh MOHITHAMHU: Y€THOCTh (PYHKIUH, IEPUOJUIHOCTh (YHKIINH,
OTPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTb (YHKIMH, SKCTpEeMyM (YHKIMH, HauOojbllee U
HaMMEHbIIIee 3HAYCHUST PYHKIIUN Ha IPOMEKYTKE; yMEHHUE IMPOBOINUTD UCCIIeIOBaHNE (YHKIINH;

YMEHHUE UCMOJIb30BaTh CBOMCTBA U IpaduKu QYHKUUHN Ul pelIeHus] ypaBHEHUH, HEpaBEeHCTB
M 33724 C TapamMeTpamu; H300pakaTh Ha KOOPIWHATHOM IIJIOCKOCTH MHOXECTBA pEIICHUH
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

9) ymenue cBOOOJHO OMNEPUPOBATH MOHATUSMH: IOCIEAOBATEIBHOCTh, apudmeTHdecKas
nporpeccusi, FreoMeTpruecKas mporpeccus, 0eCKOHEUHO yObIBaroIIas reoMeTpuyeckasi Iporpeccus;
YMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hopMyT;

10) ymeHue omepupoBaTh HOHSATHSAMM: HENPEPHIBHOCTh (DYHKLMH, aCUMIITOTHI Tpaduka
¢GyHKIIMU, TIepBass M BTOpas MPOW3BOAHAS (YHKIUH, TE€OMETPHUECKUH W (PU3MUECKUI CMBICT
POM3BOJIHON, IEpBOOOpa3Hasi, ONpeaesIeHHbI HHTErpall; yMEHUE HaXOIUTh aCHMOTOTHI rpaduka
(GYHKINU; YMEHHE BBIYUCIISATH TPOM3BOIHBIE CyMMBI, MPOW3BEACHUS, YACTHOTO M KOMIIO3HIIUU
(GyHKUINH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QyHKIUY;

YMEHHE WCIONB30BaTh TPOW3BOMHYIO /ISl HWCCIEAOBaHUS (DYHKIHMHA, IS HAXOXKICHHS
HAWJIyYIlIero pelieHus B MPUKIAJHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX M (PU3MUYECKUX
3ajadax, Ui OMpEAETICHHS CKOPOCTH W YCKOpPEHWs, HAXOMUTh IUIOMATd U O0BEeMBI (GUTYp C
MOMOIIIBI0 HMHTErpajia; MPHUBOAMTH IMPUMEPhl MaTEMAaTUYECKOTO MOJEIMPOBAHUS C TOMOIIBIO
nudepeHIaIbHBIX YPaBHCHUH;

11) ymenue omepupoBaTh MOHATHUSAMH: KOMIUIEKCHOE YHCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE
Ypcia, MOAYJIh W apryMEHT KOMIUIEKCHOTO 4YHclia, (opMa 3alucyd KOMIUIEKCHBIX —YHCEl
(reomeTpuyUecKasi, TPUTOHOMETpUYECKasl U anredpandeckas); yMeTh IPOU3BOAUTE apu(hMETHUECKUE
JEMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IIPUBOIUTH IPUMEPHI UCII0JIb30BAaHHSI KOMIUIEKCHBIX YUCEI;

12) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMHU: CpelHee apH(pMeTHUecKoe, MeauaHa,



HauOoJpIllee M HauMEHbIIEe 3HAYCHMS, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE IS
ONUCAHMs YHUCIIOBBIX JAHHBIX; YMEHHE MCCIIEJOBATh CTATUCTHUYECKUE [AHHBIC, B TOM 4YHCIE C
NPUMEHEHHEM TpapHUuecKUX METOJOB U DIEKTPOHHBIX CPEICTB; TpadUyecKH HCCIe0BaATh
COBMECTHbIE HAa0JIIOJICHHS C IIOMOLIBIO IUarpaMM paccerBaHUs U JIMHEHHOM perpeccuy;

13) ymeHue HaxoOIUTh BEPOSTHOCTU COOBITUH C HCIIOJIb30BAHHEM TpPaUUYECKUX METOJIOB;
OPUMEHATh JUIsl pelleHus 3afad (opMysbl CIOXKEHUS M YMHOXKEHMsI BeposTHOcTeH, (opmyiy
NOJTHOM BepoATHOCTH, (hopmyny bepnymnn, komOuHaTtopHble (akThl U (OPMYIIBI;, OLIEHUBATH
BEPOSITHOCTH pEaJbHbIX COOBITUH; yMEHHME ONEpPUpPOBAaTh MOHATUSAMM: CilydaiHas BeJINYMHA,
pacnpeseieHue BEpOsATHOCTEW, MaTeMaTHYecKOe OKUJaHWe, JUCHEepcHus U CTaHAapTHOE
OTKJIOHEHUE CIy4alHOM BeIMYMHBI, (YHKLUUU pacHpeieseHUs U IUIOTHOCTH PABHOMEPHOIO,
[IOKA3aTeIbHOIO0 W HOPMAJIbHOI'O paclpesesieHUuii; YMEHUE HCIOJIb30BaTh CBOMCTBA HM3YyYEHHBIX
pacripeliesieHuil A peleHus 3a/1ad; 3HaKOMCTBO C IMOHATHAMM: 3aKOH OOJIBIIMX YUCEI, METObI
BBIOOPOYHBIX UCCIIEIOBaHMI; YMEHHE PUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YHCEN B
IPUPOHBIX U OOIECTBEHHBIX SIBICHUSIX;

14) ymenue cBOOOTHO OTEPHPOBATH MOHATUSMH: TOUYKA, MPsAMasi, MIIOCKOCTh, TPOCTPAHCTBO,
OTpE30K, JIyd, IUIOCKMI yroji, JABYIpaHHbI Yroj, TpeXIpaHHBIA yroj, MepeceKaromecs,
NapajuleJbHbIE U CKPEIMBAIOIINECS IPSIMbIE, apaIICIbHOCTh U NMEPIEHAUKYISIPHOCTD MPSAMBIX U
IUIOCKOCTEH, yroia MexXJIy HpsSMBIMH, YILOJI MEXAY MNpsAMOH M IUIOCKOCTBIO, YroJl MEXay
IUIOCKOCTSIMH; YMEHHE WCIOJb30BaTh IPH PEIICHHH 3a1a4 HW3y4YeHHbIE (AKTBI U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUPE; YMEHUE OIIEPUPOBATh
HNOHSTUSIMU: MHOTOIPDAHHUK, CEUYEHHE MHOTIOIPAaHHUKA, IPAaBUJIbHBIM MHOTOTPaHHMK, IPU3MAa,
nupamuaa, (urypa M IMOBEpXHOCTb BpallleHWs, LUMIMHIpP, KOHyc, Imap, cdepa, pa3BepTka
MIOBEPXHOCTHU, CEUYEHUsI KOHYCAa U LIMJIMHAPA, NapajuleIbHble OCH WJIM OCHOBAHHIO, CEYEHME 11apa,
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 IPUMEHATh CBOICTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OMNpPENETICHHUs] H3y4aeMbIX (UTyp, BBIIBUraThb TUIIOTE3bl O
CBOWCTBaX M MpH3HAKaX I'eOMETPUUECKUX (Uryp, 0OOOCHOBBIBATH MJIM OINPOBEPraTh HMX; YMEHHUE
IPOBOAMTH KJACCUPUKALUIO (UTYp 1O pa3IuyHbIM MpPU3HAKaM, BBINOJHATh HEOOXOJUMbIE
JIOTIOTHUTEIIbHBIE TIOCTPOEHUS;

15) ymeHue cBOOOJHO ONEpPUPOBATH MOHATHAMH: IUIOUIAAb QUTYpbI, 00BEM (QUIYpHI,
BEJIMYMHA YTJIa, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE MEXIY NPSIMBIMHU, PACCTOSTHUE
MEXJy IUJIOCKOCTSIMH, IUIOUIa[b CQepbl, IUIOMIAJb MOBEPXHOCTH MUPAMMJIbI, MPU3MBI, KOHYCA,
WIMHApPa, 00beM Ky0a, NMPsIMOYTOJbHOIO Mapajuleienunesa, MUPaMuibl, MPU3Mbl, LWIMHIPA,
KOHYCa, Il1apa; yMEHUE HaAXOUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYp;

16) ymeHue cBOOOJHO ONEPUPOBaTh MOHATHAMHU: [BU)KEHHUE, IapajuleibHbI IepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B INPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHUE MOA00MS, MOJO0OHbBIE
(burypsl; ymMeHue pacro3HaBaTh paBHbIE U OJJOOHBIE (PUTYPHI, B TOM YHCIIE B MPUPOJIE, UCKYCCTBE,
apXUTEKType; YMEHHUE HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOILIEHHS, HAXOJUTh TI'€OMETPUYECKHE
BEJIMYMHBI (JUTMHA, YToJl, IUIOIaab, 00beM) MPHU PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEIMETOB U
W3 peaIbHOM )KU3HU;

17) ymenue cBOOOJHO OIEPUPOBATH MOHATHUAMHU: MPSIMOYrojbHAas CHCTEMa KOOPAWHAT,
BEKTODP, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHCII0, pa3okKEeHUe BEKTOpa 1o 0a3ucy, CKajsipHOe NMPOU3BEICHHE, BEKTOPHOE MPOU3BEICHHE, YIO
MEXJy BEKTOpaMH{; YMEHHE HCMOJIb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOJA IJsl PELIeHUS
reOMEeTPUUECKUX 3a/1a4 U 33/1a4 IPYTUX YUeOHBIX MTPEeIMETOB; ONIEPUPOBATH MOHATUAMU: MaTpuLa 2
X 2 1 3 X 3, oIpeAeNnTens MaTPUILIbl, TEOMETPUYECKUN CMBICI ONPEACIIUTENS;

18) ymeHume MoIenMpOBaTh peajbHbIe CUTYallMd Ha s3bIKE MAaTeMaTHKH; COCTaBIIAThH
BBIPQXXECHHS, YPABHEHMs, HEPABEHCTBA W UX CHUCTEMBbl IO YCIOBUIO 3a/ayH, HCCIEeN0BaTh
MOCTPOCHHBIE MOJICIM C HCIOJB30BAHMEM armapara ajareOpbl, HHTEPIPETUPOBATH IMOITYUYEHHBIN
pe3yibTaT; CTPOUTh MaTEMaTHUECKUE MOJAEIH C MOMOIIBIO FEOMETPUYECKUX MOHATUH U BEJIMYMH,
pelaTh CBA3aHHBIE C HUMM IPAKTUYECKUE 337aud; COCTABISATH BEPOSTHOCTHYIO MOJAEIb U



WHTEPIPETUPOBATh IOJYYEHHBI pe3ylbTar; pemarb MNpPUKIAAHBIE 3aJaud  CpPEACTBAMHU
MaTeMaTHUYECKOT0 aHallu3a, B TOM YHCJIE€ COLUATbHO-9KOHOMUYECKOTO U (PU3UUECKOT0 XapaKkTepa,

19) ymenue BbIOMpaTh MOAXOASIINN METOMA AJIs PEUICHHs 3a/1adyd; MOHUMAHUE 3HAYMMOCTH
MaTeMaTUKH B HW3YYEHMHM TPUPOAHBIX M OOIIECTBEHHBIX IPOLIECCOB U SBICHHUM; yMEHUE
pacno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHHME IMPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBON MaTeMaTHYECKON HAYKH.

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

VYyeOHas Harpy3ka oOydawmmxcs 10 o0meo0pa3oBarebHOMY Y4eOHOMY TMIpEAMETY
OVIL.03.Y «Matemaruka» cocrtaBisgeT 126 wyacoB, W3 HHUX Harpy3ka OOYyYaloUmuxcs BO
B3auMoJieiicTBuM ¢ npenoaaBaTeneM — 120 yacoB, B TOM yucie: JeKIHOHHbIe 3aHATUs — 40 yacos,
NPaKTUYECKHE 3aHATUS — /8 4YacoB, KOHCYJIbTAlMM — 2 Yaca; MPOMEXKYTOYHas arTectanus — 6
Y4acoB.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOTI'O ITPEJIMETA

2.1. O0beM 0011€00pPa30BATEILHOIO Y4€OHOT0 MPeAMeTa U BUAbI y4eOHOH padoThI

Bup yueoHoii paboThl O0bem yacoB
Y4eOHas Harpy3ka (Bcero) 126
Harpy3ka Bo B3auMoeliCTBHH ¢ IpenogasaresieM (Bcero) 120

B TOM YHCJIC:

JIEKUMOHHBIE 3aHATUS 40
[IPAKTUYECKUE 3aAHATUSA 78
KOHCYJIbTalluU 2

CamocrosiTesibHas paboTa -

[IpomexyTouHas aTTecTalus 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 HAJl MHOXKECTBAMH U UX CBOMCTBA./[narpaMmbl
oelicmeumenbHbIX Olinepa — Benna. IIpuMeHeHne TeOPEeTHKO- MHOXKECTBEHHOT'O annapaTajiis peleHus 3a1ad. PalmonanbHble
yucen. Muozounenst. | uncina. OObIKHOBEHHBIEU JAECSITUUHBIE JPOOU, TPOLEHTHI, OECKOHEUHbIE Tepruoandeckue qpoou.lIlpumenenue
Payuonansusie npoOell M MpOLEHTOB Ul pelIeHUs MNPHUKIAAHbIX 3ajad. JleficTBUTenbHble uuciaa. PauuoHanbHbE U
YpaeéHeHusa u UppalMoHaJbHBIE 4YHCTa. ApH(PMETHYeCKHe Olepanud C JICHCTBUTENBHBIMH YHCIaMU. MomayInb
HepaseHcmaa. JeMCTBUTENILHOTO YnCIa U erocBoicTBa. [1pubimkEHHbIe BEIYMCIEHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U
Cucmembl TuHERHBIX | OLICHKA pe3yibTaTa BeIYHCcIeHUNH. OCHOBHBIE METO/IbI PEIICHHS LETBIX U APOOHO-PAIMOHANBHBIX YPaBHEHHHA
YPaeHeHUil. U HepaBeHCTB. MHOrowieHbl OT OAHOM nepeMeHHOH. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. Muorounens! ¢ nensiMu odp¢unmenramu. Teopema Buera. Pemenue cucreMm TMHEHHBIX
ypaBHEHMH. MaTpuua cucTeMbl JUHEHHBIX ypaBHeHUH. OnpeaenurenbMaTpuLbl 2X2, ero reoMeTpHUYECKHil
CMBICI U CBOMCTBa; BBIUMCICEHHE €r0 3HAYEHHUS; NPUMEHEHHE OIpENeIUTeNs A PElIEHUS CUCTEMbI
JMHENHBIX YpaBHEHUN. Perienre npuKiIaIHbIX 33a4 ¢ IOMOIIBIO CUCTEMBI IMHEWHBIXYPaBHEHHUH.
Ilpakmuueckoe 3anamue 2
Camocmoamenvnasn paboma
Tema 1.2. Jlexkyuonnoe 3anamue 2
@yukyuu u zpaguku. | Coodeporcanue yuedonoeo mamepuana: OyHkuus, crnocoosl 3aaanus GpyHkuu. B3aumMuo o6patHbie QyHKIMH.
Cmenennas pynxkyua | Komnosunusa gynkuuit. I'paduk Gpynkuuu. DneMeHTapHble npeodpa3zoBaHus rpadpukoB ¢yHkiuil. O0macTb
c uenvim OTpeieNIeHUs] 1 MHOXKECTBO 3HaueHu ¢pyHkuuu. Hynu ¢pynkumu. I[IpomexxyTku 3HakonocTostHeTBa. YETHBIE
nokaszameem. u Heu€THble QyHKiuM. [leppuoanueckne @ynkuuu. [IpoMexyTku MOHOTOHHOCTH (YHKIIMH. MakCUMyMBbI U
MUHUMYMBbI (yHKIMH. HaunGomnbiiee M HaumMeHblee 3HaueHHEe (YHKIMM Ha NpoMexyTke. JInHeitHas,
KBaJIpaTHyHasi U APOOHO- JTMHEWHas QYHKIMHU. DJIEeMEHTapHOe UCCIIEJOBaHHE U TOCTPOEHUE IpaKOBITHX
¢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 IEpPeXo[bl B pEIICHUU
Hppayuonanvuoie UppanMoHaTIbHBIX ypaBHeHU. CBOICTBA U rpad)uk KOPHs N-0i cTeneHH Kak (PYHKIMH OOpaTHOM CTETEHH C
ypasnenus. HaTypaJbHbIM IOKA3aTEJIEM.
Ilpakmuueckoe 3anamue
Camocmoamenvnasa paboma
Tema 1.4. Jlekuyuonnoe 3anamue
Ilokazamenvhasn Cooeporcanue  yuebnozo mamepuana: CTeleHb € 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.
ypaenenus.
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. Vcnonp3oBanue rpaduka (GyHKIMM A0S pelieHus ypaBHeHMH. Jlorapudmuueckue
ypaenenus. ypaBHeHHss. OCHOBHBIE METOJIBI PEIHICHUS JIOTapu(PMUYECKUX YpaBHEHHH. 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. APKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCIIOBOrOapryMeHTa. TpuroHoMmeTpuueckas
8bLIPAdCEHUA U OKPY)KHOCTh,  OTIpENEICHHe TPUTOHOMETPUYECKHX (YHKIUH d9uciaoBoro aprymenta. (OCHOBHEBIC
ypaenenus. 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 yOwIBaromas reomerpuueckas mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH
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.

Jlekyuonnoe 3anamue Cooepoicanue yueonozo mamepuana: HenpepbsiBHble (yHKIUN U nXCBOicTBa. Touka
paspbiBa. AcuMmnToThl TpadukoB (yHkuuil. CpoiicTBa (yHKIMI HenpepbIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB IS pEIIeHUs] HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPhIBHBIX QYHKIMIA TSl peIeHHs 3a/1a4.
[lepBas u Bropas mnpousBoaHble (yHKuMU. OmpenesneHue, TeOMETPUYECKHH U (U3MYECKHH CMBICIT
NPOM3BONHON. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [Ipou3BomHbBIe 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 HMCCIEIOBAHUIO (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 (opMyJnod WM TIpadUKOM.
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 CBONCTBOIIEpBOOOpa3HbIX. [lepBooOpasHbie

unmezpan. aneMeHTapHbIX ¢QyHKuui. [IpaBuna HaxoxaeHus nepBooOpasHbix. WHTerpan. ['eomeTpuueckuil CMbICHT
uHTerpasa. Beruucienue omnpenenéHHoro uHrterpaynia mo ¢opmyne Herotona— JlehiOnuna. [Ipumenenue
WHTETpaJIa JUIsl HAaXOXICHUS IUTOMIAJIeH MIOCKUX (UTyp W OOBEMOB TIeOMETpHUECKHX Tell. llpumepsl
pemieHuit auddepeHuanbHbIX ypaBHEeHUH. MaremaThuueckoe MOJICIMPOBAaHUE PealbHBIX IPOIECCOB C
noMonIbIoAn(hepeHIINaTHHBIX YPaBHEHUH.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.11. Jlexkyuonnoe 3anamue
I'pagpuxu Cooepoicanue yuebnoco mamepuana: TpuroHomerpudeckne (YHKIIMH, WX cBoWcTBa W Tpaduku. OtdOop
mpuzoHomempuueckux | KOpHel TPUTOHOMETPHUUYECKUX YPAaBHEHUH C TIOMOIIbIO TPUTOHOMETPUYECKOW OKpYX)HOCTU. Perienue
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. OCHOBHBIE METOJIbI PEIICHUs HPPAlMOHAIBHBIX HEPAaBEHCTB. [ 'paduyeckue METOIbl pelieHus
Jnozapughpmuueckue MPPaIMOHATBHBIX, TOKA3aTEIbHBIX WIOTApU(MUIECKUX YPABHEHUN U HEPABEHCTB.
HepageHcmaa. Ilpakmuueckoe 3anamue
Camocmoamenvnasn paboma
Tema 1.13. Jlekyuonnoe 3anamue

Komnnexcuwie uucnaa.

Cooeporcanue yuebnozo mamepuana.: KoMiuekcHble uncnia. Anredpanyeckasii TpPUTOHOMETpHUecKasi OpMbI
3aMMcU KOMIUIEKCHOTO Yucia. ApU(pMETHYECKHE OIepaluy ¢ KOMIUIEKCHbIMU 4YHciamMu. M3o0paxeHue
KOMIUIEKCHBIX 4YHMCENl Ha KoopauHaTHOW miockoctu. dopmyna Myaspa. KopHu nN-oii 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 nensie yucia. [I[puMeHeHne MPU3HAKOB JETUMOCTH
uensix yucen, HOJ u HOK, ocrarkoB mo monyimio, anroput™Ma EBkiuaa nisi 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,
UPPAYUOHAIbHBIX U | UPPALIMOHATIBHBIX, MMOKA3aTEeIbHBIX U JIorapudMuiecknx ypaBHeHud. [IpuMeHneHue ypaBHEHMId, CUCTEM U
J02apughmuueckux HEPABEHCTB K PEIICHUIO MATEeMAaTUICCKUX 3a]1a4 U 33/1a4 U3 Pa3InIHBIX 00JIACTeH HAYKU U PEeaTbHOM )KU3HH,
ypaeHeHuil. MHTEPIPETALUANIONYYCHHBIX PE3YIbTaTOB.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.16. Jlekyuonnoe 3anamue
3adauu c Cooeporcanue  yuebnoeco  mamepuana: PanmonaneHsle, HppalOHANIbHEIE, MOoKa3aTelIbHbIE,
napavempamu. jgorapuMuyuecKkue W TPUTOHOMETPHUUECKHE YpaBHEHHs, HEPAaBEHCTBA W CHUCTEMBL. C MapaMeTpamH.
IlocTpoeHrne M HcciIeOBaHUME MAaTEMATHYECKUX MOJENIEH PEANBbHBIX CUTYalMil C IOMOIIBIO YPaBHEHHU,
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 HW300paKEHHS HAa PHUCYHKE TUIOCKOCTH,

napajyieIbHbIX TPSAMBIX (OTPE3KOB), CEepeauHbl OTpe3ka. [loHSATHS: mepeceKkaronIrecs: IUIOCKOCTH,
MepeceKarouecs npsiMasi U TUIOCKOCTh; MOMYIPOCTPAHCTBO. MHOTOTpaHHUKH, W300paxeHne MPOCTEHIIIX
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX O0BEKTOB. AKCHOMBI CTEPEOMETPUU U TIEPBBIC CICACTBUS U3
HuX. CrnocoObl 3a7aHus MPSMBIX U MJIOCKOCTEH B mpocTpaHcTBe. O0O03HAUEHUs MPAMBIX M TUIOCKOCTEH.
Ceuenus. M3oOpakeHue ceueHUHNUpaMuibl, Ky0a M HpPHU3MbI, KOTOpbIE MPOXOJAT uepe3 Hux pédpa.
N3o0pakeHre mnepecedeHus MOTyYeHHBIX II0CKOCTel. PackpaimBaHue MOCTPOSHHBIX CEUEHUM pasHBIMU
uBetaMu. MeTon cinenoB Uil MOCTpOeHUs cedueHud. CBOMCTBA MEpPECEYEHUN MPSIMBIX M IUIOCKOCTEH.
[Toctpoenue cedeHuit B nmupamujae, Kkyoe mo TpéM ToukaM Ha péOpax. Co3gaHue BBHIHOCHBIX YepTeXel U
3amuch maroBmnoctTpoenus. [loBropenue mianumeTpun. TeopeMa o mponmopIruoHaTbHBIX 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.

Jlekyuonnoe 3anamue

Cooeporcanue  yuebnoeo  mamepuana: B3auMHOE  pacmoJIOKEHHME TPSAMBIX B MPOCTPAHCTBE.
CxkpemumBaromuecs npsiMble. [Ipu3Haku ckpemuBaromuxcanpsaMbix. [lapanienbHbie NpsiMbIEB TPOCTPAHCTBE.
Teopema 0 CylIeCTBOBAHUHU U €AMHCTBEHHOCTUIIPSIMOM MapaJuIeIbHOW JaHHOW NMPSAMOU, IPOXOASALIEN yepe3
TOYKY IPOCTPAHCTBA M HE JIeKallled Ha AaHHOW mpsMoH. JlemMma O mepecedyeHrnH MapauieNbHbIX MPSAMbBIX
mockocTeio. [lapamiensHOCTh TpEX npsmbiX. Teopema o TpEX mNapauleabHBIX IpsAMBIX. Teopema o
ckpemuBaImuxcs npsameix. [lapamnensHoe mnpoexktupoBaHue. (OCHOBHBIE CBOWCTBA IApPaLIEIIBHOIO
npoekTrpoBanus. Mzo0pakeHne pasHbIX (Guryp B napamienbHOl npoekiuu. LleHTpanbHas npoekus. Yol
C COHAIPABJICHHBIMU CTOPOHAaMHU. YTOJI MEXKIYy MNPsSMbIMU. 3a/aud Ha JI0Ka3aTeIbCTBO M UCCIEIOBAHME,
CBSI3aHHBIE C PACIOJIOKEHUEM 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 MOPSIMOM M IUIOCKOCTH. CBOMCTBAa MAapajyICIbHOCTH MPSMOM M IJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/Ie 3ala4yi Ha BBIYUCICHUC W JOKa3aTCJILCTBO, CBA3AHHLIC C IMAPA/JICJIbHOCTBIO 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
MIIOCKOCTH. [Ipu3Haku nmapajuieIbHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 mapauieIbHOCTH Y €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOJSIIed 4Yepe3 TOUKY, HE NPUHAMJIEKANIYI0 JAaHHOM IUIOCKOCTH W CIEACTBUS M3 HEE.
CBoiicTBa mapajIeNIbHBIX TIOCKOCTEH: O MapauIeIbHOCTH TMPSAMBIX TMEPECEUCHUs] TIPU MEPECEUCHHUH IBYX
napajuiebHBIX ITUTIOCKOCTEM TpeTheil; 00 oTpe3kax MapaUIeNbHBIX 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: IloBropenue: Teopema Ilugaropa Ha IUIOCKOCTH, TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TpeyrojbHuKa. CBoICTBa KyOa W MpSAMOYTOJbHOTO Mapajenenumneaa. Beraucinenue jH
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 MEPHEHAMKYISIPHOM K miockoctu. Ilnockoctu n




NEPHEHAUKYJIAPHBIE UM IIpsiMasg B MHororpaHHukax. llepmenmukynsap u HakioHHas. I[loctpoeHue
NEepHEeHINKYIIApa U3 TOYKU Ha mpsmyro. Teopema o TpéX neprneHAuKyisapax (psMas U oOparHas). Yron
MEXIYy  CKpeluBarouuMmuca  OpsmbeiMU. [IOMCK  NEpHEHAMKYISAPHBIX IOPSIMBIX € IIOMOLIBIO
NEepHEHIUKYISAPHBIX IUIOcKocTed OproroHanabHoe npoektupoBanue. IlocTpoeHue ceuenuil kyba, IpU3MBI,
IIPABWJIBHOM NHMpPaMUbl C TOMOLIbIOOPTOrOHANBHON MpoeKIMU. CUMMETPHS B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocty. Ilnockoctn cuMMerpuii B MHoOrorpaHHukax. IIpH3Hak 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 HENAapaAJUIEIbHOM 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'eOMETpHUYEeCKHME METOJbl BBIUMUCICHUA YIVIA MEXKIYy IpSAMBIMH B
MHOrorpaHHukax. /IByrpanssiii yron. CBOMCTBO JMHENHHBIX YIJIOB ABYrpaHHOro yria.llepnenaukyinspHsie
mwiockoctd. CBOMCTBAa B3aMMHO IEPHEHAMKYISIPHBIX IUlOCKOCTe. Ilpu3Hak mnepneHauKyJIspHOCTH
IUIOCKOCTEM; TEO-peMa O MPSAMOU MEepECeUeHus ABYX INIOCKOCTEN NEPIEHIUKYISAPHBIX TPETbEH IIOCKOCTH.
[TpstmoyronbHBI  Napasuienenunes; KyO; HW3MepeHHs, CBONCTBAa MPSMOYIOJIbHOTO Mapajulejenuneaa.
Teopema 0 nuaroHanu NpPsAMOYTOJBHOTO Mapajuielenunesa U cieacTBue u3 Heé. CTepeoMeTpUdecKue 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 CKPEIIUBAIOIIUMUCA
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 CHUHYCOB JJIsl TPEXTPAHHOTO yria. DJIeMEHThI chepuueckoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3eMIIE.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Tema 2.6.
Mmuozozpannuxu.

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




[Tpsamoii mapasurenenunen, MpSMOYTOJIBHBIN Mapajuiesenumes, Kyo. Beimykibie MHOTOrpaHHUKH. Teopema
Oinepa. ITpaBrIbHBIE U IOJIYIPABUIbHBIE MHOTOTPAHHUKH.

Hpakmutteacoe 3anamue

Camocmoamenvnasn paboma

Tema 2.7. Jlekuyuonnoe 3anamue
Bexkmopul 6 Cooeporcanue yuebnoco mamepuana: IlonsTe BeKTOpa Ha MIOCKOCTUH B IpocTpaHcTBe. CymMMa U pa3HOCTh
npocmpancmee. BEKTOPOB, NMPABHJIO MapauleNenuIeia, 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,
2eomempus. CKaJISIPHOE IPOU3BEICHHE BEKTOPOB, BBIUMCICHHUE YyIJIa MEXAY BEKTOpAaMHU B IPOCTPAHCTBE. YpaBHEHUE
OpsSMOM, Mpoxojsiiell 4epe3 JBE TOYKH. YpPaBHEHUE IUIOCKOCTH, HOpMallb, YpaBHEHHE IJIOCKOCTH B
oTpe3kax. BekrtopHoe mnpousBencHue. JIMHEHHbIE 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
Camocmoamenvnan paboma
Tema 2.9. Jlekyuonnoe 3anamue
Oovém Cooeporcanue yuebnozo mamepuana: O6bEM Tena. OOBEM NPAMOYToJbHOIO Napayienenuneaa. 3aaadun oo
MHO202PAHHUKA. yZIBOEHUU Ky0a, 0 KBaipaTypeKy0a; o Tpucekuu yria. CtepeoMeTpuyecKre 3a1a4u,cBsi3aHHble ¢ 00BEMOM

OpSAMOYTOJIBHOTO mapaiienenunena. Ilpukinaanele 3anaud, CBA3aHHbIE C  BBIYMCICHHEM 00BEMa
IpsAMOYroJibHOro napamienenunena. Oosém npsmoi npusmsl. CTepeoMeTpUUYECKHE 33[aui, CBSI3aHHBIE C
BbIUKCIEHHEM O0BEMOB NpsMON mpu3Mbl. [IpukinagHble 3a7aun, CBA3aHHBIE ¢ OOBEMOM MPSAMOM MPHU3MBI.
Brruncnenue 06bEMOB Te ¢ MOMOIIBIO ONpeaeIEHHOr0 HHTerpaia. O6bEM HaKJIOHHOUTIPU3MBI, TUPAMUIBI.
®opmyna o6bpéMa nupamuibl. OTHOIIEHHE 00BEMOB UpaMuUIC o0IMM yrioM. CTepeoMeTpruIecKue 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, 00pasyrollMe LMIMHIPUYECKON
nosepxHoctu. mmmuap. Ilpsmoit kpyroBod muwmmszap. Inomans noBepxHocTH nunuHApa. Konudeckas
IIOBEPXHOCTh, OOpa3zyroue KoHudeckoil moBepxHocTH. Konyc. CedeHue KoHyca IJIOCKOCTBIO,
NapajuIeJIbHOM IUIOCKOCTH OCHOBAHUS. YceuEHHBIN KoHyc. M300pakeHne 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. [Tmomanu
OOKOBOW M TMOJIHOW TOBEPXHOCTH LMIMHJIpA. Bbluncienne oObEMOB Tel C MOMOIIBIO ONPENEIEHHOTO
uHTerpana. O0béM koHyca. Ilmomanu OOKOBOW M IOJIHOM MOBEPXHOCTH KoHyca. (CTepeoMeTphuecKue
3aJauu, CBSI3aHHbIE C BBIYUCICHHEM 00BEMOB LIMIIMHPA, KOHYca. [Ipukiaanble 3anauun no reme «OO0BEMBIH
TJIomaau moBepxHocre ten. O0BEM mmapa u mapoBOro cekropa. Teopema 06 oOnéMe mmiapa. Ilmomrans
cdeprl. CTepeoMeTpuyecKre 3a7ayM, CBA3aHHBIE C BbIYUCIECHHEM 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 nmoaoomnn. CTepeoMeTpuiyeckre 3a1auu, CBI3aHHbIE C BEIYUCICHUEM
00BEMOBTE U TUIOMIAJIeH MOBEPXHOCTEH.

HpakmulteCKoe 3anamue

Camocmoamenvnaa 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 CAMMETpPHUS, TIOBOPOT 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
skcnepuMenTta. CirydailHble SKCHEPHMEHTBI (OIMBIThI) M CIydYailHble COOBITHA. DJEMEHTapHBIE COOBITHS

coovimus u (ucxonpl). BeposiTHOCTh ciywaiiHOrO coObITHA. BeposTHOCTH COOBITUH B ONBITaX C PaBHOBO3MOKHBIMU
eepoamHocmu AJIEMEHTAPHBIMUCOOBITUSIMH.
codvimuil. Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 3.2. Jexyuonnoe 3anamue

Onepayuu nao
MHOMCECMEAMU U

Cooeporcanue yuedbnoeo mamepuana: Ilepeceuenue, 00beJMHEHUE MHOKECTBU COOBITHH, TPOTHUBOIOIOKHBIE
coObITust. DopMysia CI0KEHUS BEPOATHOCTEN Y CIIOBHAS BEPOSITHOCT. Y MHOKEHHE BepoaTHOCTEH. DopMmyiia

coovtmuamu. ycnoBHOM BepostHocTH.DopMmyna nojaHol 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. buHapHbIi citydaifHBIH OMNBIT
Cepuu (ucnibITanue), ycnex u Heyaauya. HezaBucumele ucnbitanus. Cepuss He3aBUCUMBIX UCHBITAaHUH O TIEPBOTO
nocineoosamenvupix | ycnexa. Cepusi He3aBUCUMBIX HUcHbITaHuM bepHymnu. Ciny4aiiHblii BBIOOD M3 KOHEYHOH COBOKYITHOCTH.
UCHBIMAHUL. [TpakTiueckast paboTa ¢ HCTIOIH30BAaHUEM AJIEKTPOHHBIX TAOJIHUII.
Hcnoimanusa Ilpakmuueckoe 3anamue

bepuynnu. Cnyuaiinotii
6b100p U3 KOHEeUHOoul

Camocmoamenvhasa paboma




CO60KynHocmu.

Tema 3.4. Jlekyuonnoe 3anamue
Cayuaiunste ¢enuuunvt | Cooepycanue yuebnozo mamepuana: CrnydaiiHas BennuuHa. Pacmpenenenue BepositHocTel. [lmarpamma
u pacnpeoeneHusl. pacupenenenud. Omnepauuu Haj ciydaiiHeiMM BenuunHamu. [lpumepsl pacnpenenenuil. bunaphas
ciydaiiHas BenuuuHa. I eomeTpuueckoepacn-peneneHe. bunomuansHoe pacrpezneinenue. Maremarudeckoe
O0KHMJIaHHE CllydailHOW BenuuyuHbl. COBMECTHOE paclpezesieHHe ABYX ClydalHbIX BelnnuuH. He3zaBucumbie
ciydaiiHple BenMuMHBL. CBOMCTBA MaTeMaTHYECKOTO OXHAaHUSA. MaTeMaTHuecKoe OXHIaHue OWHapHON
CIIy4aifHOM BelnuuHbl. MaTemMaTHueckoe OKUIaHhe TeéOMETPUYECKOro U OMHOMHAIBHOTO PACIpeIeIeHH.
Hucniepcuss u crangapTHoe oTkiIoHeHHe. Jlucnepcuss OuHapHOHM ciydyaiiHON BenwuuHbl. CBOHCTBa
aucrepcud. MaTtemaTudeckoe OXUAaHUE NPOU3BEACHUS M JIUCIIEPCUS CyMMbl HE3aBUCUMBIX CIy4YalHBIX
BennunH. Jlucepcus OWMHOMHANBHOTO pacmpeneneHusi. llpakTudeckass paboTa ¢ HCIOJIB30BaHHEM
SIEKTPOHHBIXTAOIHII.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 3.5. Jlekuyuonnoe 3anamue
3akon oonvuux uucen. | Cooeporcanue yueonozo mamepuana: HepaBencrso UebnimeéBa. Teopema UeOniméBa. Teopema bepuymmm.
dnemenmul 3akoH OonpmMX yucen. Beibopounsiit MeTon uccienoBaHuil. Ilpaktuueckas pabota ¢ HMCHOJIB30BaHUEM
MamemamuuecKkou ANEKTPOHHBIX Tabnu1. ['eHeparabHas COBOKYMHOCTh W CiydaiiHas BbIOOpKAa. 3HAKOMCTBO C BBIOOPOUYHBIMH
CMamucmuKu. xapaktepucTiukamu. OlleHKa CpeTHEro U JAUCIIEPCUH Te€HEPAIbHON COBOKYITHOCTH € MOMOIIBIO BEIOOPOYHBIX
xapaktepucTuk. OlleHuBaHHE BEPOSATHOCTEH cOOBITHI Mo BhIOOpKe. CTaTHcTHUeckas runoresa. [IpoBepka
IPOCTEHIINX TUIOTE3 C TIOMOINbIO CBOWCTB M3y4eHHBIX pacnpezneneHuil. [lpaktuyeckas paborta c
UCIIOJIb30BaHUEM 3JIEKTPOHHBIXTAOIIHII.
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), HOpMaJbHOMY pacnpezeneHusM. DyHKIUS MJIOTHOCTH BEPOSATHOCTU IOKA3aTE€IbHOTO pacHpeesIeHus.
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 pactpeaenenuto [Iyaccona. [Ipaktuyeckas paboTa ¢ UCIIOIB30BAHUEM DIICKTPOHHBIX
tabmun. KoBapuanus nByx ciyuaiinbix BenuunH. Koagdunuent xoppensaiuu. CoOBMECTHbIE HAaOIIOJCHUS
IBYX BeNW4YHH. BeiOopounslii ko3ddunmentkoppensiuuu. Paznmune Mexxay TMHEHHON CBS3bIO M PUYUHHO-
CJIEZICTBEHHON cBA3bl0. JImHelHas perpeccus. Ilpaktuueckas paboTa ¢ HMCIOJIIB30BAaHUEM 3JIEKTPOHHBIX
Ta0JINLI.

Ilpakmuueckoe 3anamue 2
Camocmoamenvnas paboma

JICKIIMOHHbBIE 3aHSATH 40

NPAaKTUYECKUE 3aHATHS 78

BHeayauTopHasi camocTosiTe/ibHAas padoTa -

KoncyabTanumn 2

IIpomedxxcymounas 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 oOmeoOpa3oBaresibHOro yueoHoro npeamera «MaTteMaTHKay OCYIIECTBIISAETCS
B yueOHOM KaOuHeTre «MareMaTuku U GU3UKI.

Ocnawenue xabunema:

KommexT yuebnoii mebenu Ha 32 vedn.

Pabouee mecto mpenonaBarens (CToi, 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 TPOBEJCHUS MPAKTHUCCKUX 3aHATUH: Pa3laTOYHBI MaTepuan (TalJuIbL,
CXEMBI, PUCYHKH).

BricTaBouHBIN cTemIax st KHUT — 1 mT.

AynuTopHasi Jocka MesoBas -1 1iT.

Jlocka MarHUTHO-MapKepHas — 1 1mr.

Crengsnl — 4 mr.

OO0yyaromumMces Mpe10CTaBISIFOTCS KAOMHETHI 111 CAMOCTOSATEIbHONU pabOThI CTYJEHTOB:

1) bubnnoreka, YMTaIbHBIHN 3aJ1 C BBIXOOM B ceTb VIHTEpHET €O CIEAYIOLUUM OCHAWEHUEM:

KommnexT yuebHoit mebenn Ha 25 ven.

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

Texuuueckue cpencTBa 00ydeHHs AJISl CAaMOCTOATENbHOM pabOThl CTYACHTOB: 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 KI1acc CO CIACAYIOIIUM 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 oOecrieueHueM — 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 JUTEPATYpPA:

1. Maremaruka: anreOpa W Hayajla MaTeMaTHYECKOTO aHajim3a, reomMerpus. Anredpa u
Hayayia matemathyeckoro aHamm3a : 10-1l-e xmaccel : 0a30BBId 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 J/lonoiHUTEIbHASI YUeOHas 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 1TUKIT). —
ISBN 978-5-534-16224-0. — Tekct : smekTtponHbI // O6pa3oBatenpHas tiatdopma IOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/544787

* Ocnoenas yuebnas numepamypa npeoCmasiena 31eKmpOHHbIMU Y4eOHLIMU U3OAHUAMU
(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 ez.;
CPOK noav308anus — 1 200 ¢ momenma akmusayuu Kk00og oocmyna k SV U.

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

a) opuyuanvuvle uzoanu:

1. Konctutynuus Poccuiickoit denepanuu. [locnenuss neicTyromas 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 (nocneausis 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. BcemupHas aexiiapaiiusi 00 00eCrieYeHUU BDKUBAHUS, 3alIUThI U pa3BuTus jaeteid (1990).
[DnekTpoHHBIN pecypc]. — Pexum gocryna:
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

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

6) nepuoouueckue u30aHu::

1. BectHuk MOCKOBCKOrO rocyiapcTBeHHOro obnactHoro yHuBepcurera. Cepusi: Ousuka-
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 CcalT MUHUCTEPCTBAa MPOMBIIIJIEHHOCTH M TOproBiau Poccuiickoi
®epeparnmu. — https://minpromtorg.gov.ru/

3. OdunuansHblil caliT Poccuiickoro coro3a MPOMBIIIJIEHHUKOB M MpeANpUHUMATENeH. —
https://rspp.ru/

4. WHdopmalnMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTepUaybl. [DJIEKTPOHHBIN
pecypc]. — Pexxum nocryma: / www.fcior.edu.ru

3.2.5. MeToanyecKkue yKa3zaHus A5 00y4aIOLIUXCsl 10 OCBOCHMIO NpeAMeTa:

1. IemeneBa I'.A. Metoauueckue yka3aHUs [UId TNPAKTUYECKUX 3aHATHI 1O
o0mieoOpa3oBarebHOMY y4ueOHOMY mpeaMeTy «MaremaTuka» JAjsl CTYA€HTOB OYHOM M 3a0UHOU
dbopm 00ydeHHsI CHEIUATBHOCTH CpeaHero npodeccnoHanbHo obpazoBanus 19.02.11 TexHomorust
IPOAYKTOB MMUTAHUS U3 PACTUTEIBHOTO ChIphsi. — PeiOHOe, 2024. [DnexkTpoHHBIN pecypc].— Pexum
noctyma: http: https:// www.nopran.aptu.pd

2. IllemeneBa I'.A. Metoauueckue yka3aHUs 110 BBINOJIHEHUIO BHEAYIUTOPHOMN
CaMOCTOSITENIbHONW paboThl Mo 001Ieo0pa3oBaTeIbHOMY Y4eOHOMY TIpenMmery «MaTtemaTukay it
CTYZICHTOB 3a04HOHM (hOpMBbI 00yUEHHs CIEHUAIBHOCTU CPEeJHEro NpodecCHOoHAIbHO 00pa3oBaHU



https://urait.ru/bcode/544787
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
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https://e.lanbook.com/journal/2657
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https://fish.gov.ru/
https://minpromtorg.gov.ru/
https://rspp.ru/
http://www.fcior.edu.ru/
https://www.портал.дрти.рф/

19.02.11 TexHomorusi NPOAYKTOB THMTAaHUS U3 PACTUTEIBHOTO ChIpbi. — Pribnoe, 2024.
[DnexTponHbIi pecypc].— Pexxum goctyna: http: https://www.nopran.aptu.pd

3.2.6 Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIO/Ib3YyeMbIX NPHU OCYLIECTBIEHUHN
00pa3oBaTeILHOIO NMPoIecca, BKJAKYAS NepeYyeHb JUIEH3MOHHOT0 NPOrPaMMHOI0
obecrieyeHus1 1 MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeuenv un@dopmayuoHHbIX MEXHON02UL, UCNOAB3YEMBIX 8 YHEeOHOM Npoyecce
HaumenoBanmne
MpPOrpaMMHOI0 Hasnauenmne

odecmeueHus

O6pazoBatenbHbiii  mopran JIPTM mocrpoeH Ha oOyudaromei
BUpPTyalbHOW  cpege Moodle w  jgoctymeH 1o aapecy
https://www.nopraia. apTa.pd U3 000l TOYKM, WMEIOMIEH
MOJKIIIOUYEeHHE K ceTH VHTepHeT, B TOM YHCJIe W3 JIOKAJIbHOH CeTH
O6pazoBarensubiii  moptan | [IPTU. O6pazoBatenbusiii moptan JPTU noaxomut xak st
Moodle opraHuzanuu online- KJ1accoB, TaK M JUIsl TPAJAUIIMOHHOTO OOYUCHHUS.
[Mopran pasmeneH Ha  «OTKPBITYIO»  (OOIIETOCTYIHYIO) |
«BaKpBITYIO» YacTd. JIOCTyNm K 3aKpbITOM YacTH OCYIIECTBIISCTCS
MOC/Ie  TPEIbSABICHUS TEPCOHAIBHONH Tapbl  <«JIOTHH-TIAPOJIB)
MIPETIOIaBaATeNIEM UJIH CTYJCHTOM.

OOecrieunBaeT JOCTYNl K DJIGKTPOHHO-OMOJIMOTEYHBIM CHCTEMaM
U3aTeNBCTB, JOCTYH K OJICKTPOHHOMY KaTajory KHHT, TpyJdam
npernojaBaTeneii, ydeOHo-meroamueckuMm paszpaborkam JIPTH,
NEPUOIMYECKUM H3IaHHSM.

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

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

HaumeHoBanue Ha3znauenue
3JIEKTPOHHOI'0 pecypca,
aapec caira

9BC Opaiit OBC IOpaiit - pecypc, BKIIOYAIOIIMNA 3IIEKTPOHHBIE BEPCUU KHUT
WWW.urait.ru n3narenberBa "FOpaiit". M3naTenbeTBo crienuaiu3upyeTcsl Ha U3JaHuu
y4eOHO uTeparypsl Ui BBICHIMX M CPEJHHUX CIELUAIbHBIX Y4eOHBIX
3aBe/IeHUi 110 HOBBIM 00pa30BaTENIbHBIM CTaHJapTaM.

Bxutouaer B cebs karajor rpu@oBaHHBIX YY€OHHMKOB IO COLMAIbHO-
9KOHOMHMYECKOMY, r'yMaHUTapHOMY u IOpUANYECKOMY,
€CTECTBEHHOHAyYHOMY M TEXHUYECKOMY HaIlpaBICHUAM. ABTOpaMu
y4eOHUKOB SIBJISIIOTCS IpernojaaBarenu Beaymux By3oB Poccuu. B ObC
MPEJCTaBICHbl y4YeOHUKH W ydeOHble MOCOOMs Al BCEX YpPOBHEH
npodeccnoHaIbHOTO O00pa30BaHMsSI OT BEAYIIMX HAY4YHBIX IIKOJ C
cobmonenneM  aeWctByromux — TpeboBanuit dPIOC. B OBC
MPUCYTCTBYET BO3MOXKHOCTh: HWHAMBUAYAJIBHOIO HEOTPAHUYEHHOTO
JIOCTYTIa TOJIb30BaTeNell K COAeP)KUMOMY U3 JIHOO0H TOUKH, B KOTOPOM
UMeeTcsl MOAKJIYeHHe K ceTtu VHTepHeT; OJHOBpEMEHHOro
WHIUBUAYAIBHOTO  JOCTYNa  IIOJIb30BATEIE K  COJIEPKUMOMY;
MOJIHOTEKCTOBOIO ~ MOMCKAa MO  COAEPKUMOMY, (OPMHUPOBAHUS
CTaTUCTUYECKUX OTYETOB MO mnonb3oBarensiM. Wspanus B OBC
MIPEJICTaBJICHBI C COXpPAaHEHUEM BUIA CTPAHUIL (OPUTHHAIHLHONW BEPCTKH).

3BC «Jlanby OBC BkirouaeT B ce0sl KaK JJIEKTPOHHBIC BEPCHH KHHUT H3/1aTeIbCTBA
https://e.lanbook.com «JlaHp» W JAPYrux BEAYIIMX M3ATEIbCTB YYCOHOH JTUTEPATYphl, TaK H
ANICKTPOHHBIC BEPCHU TEPHOJMUYCCKUX H3JaHUH MO ECTECTBCHHBIM,



https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
http://www.urait.ru/
https://e.lanbook.com/

HauMenoBanue
3JIEKTPOHHOIO pecypca,
aapec caira

Haszunauenue

TEXHUYECKUM U TYMaHUTAPHBIM HAyKaM.
[IpenocraBisieT BO3MOKHOCTh  KPYIVIOCYTOYHOTO  JUCTAHIIMOHHOTO
WHIUBUAYAIBHOTO TOJB30BAHUS, I KaXKIOTO OO0yYaromerocs u3
MO0l TOYKH, B KOTOPOW HMeEeTcs IOCTynl K cetu HWHTepHeT, ¢
BO3MO’KHOCTBIO IIPOCMOTPA M CKAaYMBaHUSI Ha CaliTe B OH-JIAllH PEXXHUME.
[IpenocraBisier mnpaBo JOCTynma K OTACIBHBIM KOJUICKUIMSM, B
YaCTHOCTH  TakuM, Kak «l/HXKeHEepHO-TEXHUYECKHE HAyKu —
MznarensctBo Jlanby, «HpopmaTuka — U3narenbcTBo Jlanby, « XuMus
— M3parensctBO Jlawe», «Teopernueckas mMexannka — M3maTenbCTBO
Jlaub».

9BC Pp100X03511ICTBEHHOE

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

Nudopmanuonnsiii  pecypc D®I'bBOY BO  "KI'TY"  cocrour
UCKIIIOYUTENIbHO W3 Y4eOHbIX  M3JaHHi  PEKOMEHJOBAHHBIX
denepallbHBIME  YI€0HO-METOIUYSCKUMU OOBCIMHEHUSMU B CHCTEME
BBICIIIET0 00pa3oBaHUSI M CpPeAHEero MpoecCHOHAIBHO OOpa30BaHMS.
N3nanus 8 OBC npeacTaBieHbl ¢ COXpaHEHUEM BUIa CTPAHUIL
(opuruHaNTBHOM BEPCTKH).
[Tones3oBanne OBC He TpebyeTr HUKAKOTO  JIOMOJHUTEIHHOTO
MIPOrPaMMHOTO OOeCTIeueHHs UK alMapaTHbIX YCTPOMCTB, JOCTATOYHO
HUMETh MOAKIIOYCHUE K WNutepuery.
UreHue »5SIEKTPOHHON BEPCHMH KHHUI JIOCTYHO B TIIOCTPAaHHUYHOM
pexuMe, a INpud  HEOOXOAUMOCTH  BO3MOXKHO  IIUTUPOBAHHE.
Y 100HBINH U COBpEMEHHBIH KOHTEKCTHBIM MOMCK MO BCEMY XPaHWIUILY
KHUT MO3BOJISIET OBICTPO HaWTH HY)XKHYIO KHUTY.
JlocTyn ocyIiecTBIseTCsl MO JIOTMHY M Tapoiio, JIOTMH M Tapolib
JIOCTYTIa HAXOIATCs Ha 00111eM a0OHEMEHTE.

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

Baxuelmmii pecypc A NOJy4YeHHs KaueCTBEHHOTO OOpa30BaHUS,
MPEJOCTABISIONINI  OCTYN K YYeOHBIM H HAyYHBIM H3JIaHUSM,
HEOOXOAUMBIM JJiIsi OOy4eHHs W OpraHu3aluu y4eOHOro mpoliecca.
UcnonszoBanne OBC [PR  BOOKS mno3Bonsier oOyuaromemycs
MOJITOTOBUTBCSL K CEMUHAapaM, 3ayeTaM M 53K3aMeHaM, BBIIIOJHHUTH
HeoOxonuMble paboThl U mpoekThl. IIpemogaBatensM pecypc Oyxaer
MoJie3eH IMpH cocTaBieHUH y4yeOHbIX miuaHoB u PIIJI, moaroroBke u
MIPOBEICHUY 3aHATHIA, MOTYyYeHUH WH(POPMAIIMU O HOBBIX MyOJIMKAIIUSIX
KOJIJIeT.

Pecypc OBC IPRbooks o0benunsier HoBelne HHPOPMAIMOHHBIE
TEXHOJIOTHH U yueOHyI0 JIMIIEH3UOHHYIO JAUTEPATYPY,
MpeHa3HAYEHHYI0 JUIsl pa3HbIX HaIpaBlIeHUH OOy4yeHUs, C MOMOIIbIO
KOTOPOT'O MOKHO MOJYYHTh HEOOXOAMMBbIE 3HAHUS, MOJATOTOBUTHCA K
ceMHHapaM, 3a4eTaM M dK3aMeHaM, BBIIIOJIHUTh HEOOXOIUMBbIe pabOThI
u MIPOEKTHI.
Kontent DOBC I[PRbooks mpencraBieH u3naHusMu ¢eaepanbHbIX,
PETHOHANIBHBIX, BY30BCKHUX H3/1aTENIbCTB, HAYUYHO-HCCIIEIOBATEIBLCKUX
WHCTHTYTOB, BEAYIINX aBTOPCKUX KOJUIEKTHBOB, COAEPIKaHUE KOTOPBIX
COOTBETCTBYET  TpeOoBaHMsIM  (efepaibHBIX  00pa3oBaTEIbHBIX
CTaH/IapTOB BBICIIIETO, CpeIHero podeccuoHanbHOro,
JIOMIOJTHUTENBHOTO TMPO(ECCHOHANIBHOTO 00pa3oBaHUs, M €KEJIHEBHO
MOTIOJHSETCSI HOBBIMHM  akTyanbHbIMU u3naHusiMu. OBC IPRbooks
COJICP)KUT MHOXECTBO  OKCKIIO3MBHBIX HM3JaHUH, KOTOpbIE HE
MIpeJICTaBJIeHbl B JIPYIHX pecypcax, B TOM YHCIE W3/IaTeNbCTB IPYIIIBI



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

3JIEKTPOHHOT'O pecypca,

aapec caira

Haszunauenue

komnanuii [PRmedia: By3oBckoe oOpasoBanue, [IpodobpazoBanue, Aii
[Iu Op Menua.

VY naneHHbIi JOCTYI ITOCPEACTBOM ceTH MIHTEpHET BO3MOXKEH C JIF0OOTr0
IIK. Pa6orate ¢ OBC IPR BOOKS MOXHO Tak € ¢ MOOHIJIBHBIX
YCTPOWCTB B  KPYIVIOCYTOYHOM PEXKHME YyIAICHHO (CKayaiiTe
npunoxxkenue IPRbooks Mobile Reader na App Store nnm Play Market,
npuioxkenue s cnadbosusamnmx [PRbooks WV-Reader na App Store
nunu Play Market).

Ilepeuens 1uyeH3uOHHO20 Y4ebHO20 NPOCPAMMHO20 0DecneyeHUs

HaumenoBanue
NporpaMMHOIo Ha3znauyenue
olecnieueHust

1C:Ilpennpusitue
80 KoMrutekT 11t 00y4deHwus B BBICIINX U CPETHUX YUCOHBIX 3aBEIACHHSIX
ABBYY FineReader
8.0 Corporate Cucrema ONTUYECKOTO pacliO3HABAHUS TEKCTA
Edition
STDU Viewer IIporpamma [uist pOCMOTPA 3IEKTPOHHBIX JOKYMEHTOB

Google Chrome,
Opera

Bbpaysep

Windows NT

I'paduueckue, MHTEPAKTHBHBIE, MHOT03a[a4HbIE OIIEPATHBHbIE CHCTEMBI
koproparuu Microsoft

Dr.Web

AHTHBHUPYCHBIE IPOTPAMMHBIE TIPOTYKTHI

Microsoft Office

[Tpunoxenuss — oQGUCHBIE PENAaKTOPhl I padOThl C TEKCTOBBIMU
JIOKyMEHTaMH, ANMEKTPOHHBIMA TaOJIMIIaMHU, ANEKTPOHHBIMHU
co00IIeHUsAMHU, 6a3aMH TaHHBIX, U300PAKEHUSIMH U T.1.

Moodle OopazoBarensubiii mopran JJPTU ®I'BOY BO «AT'TY»
7-zip ApxuBarop
ITepeueHp HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
Haunmenosanune UCC Hasnayenmne

cucremMa

CHpaBO‘-IHO-HpaBOBa}I

«Koncynsrantllimroc»

Colep’KUT POCCUUCKOE ¢  PETHOHAIBHOE 3aKOHOJATEIbCTBO,
CyneOHyl0 TMpaKkTUKy, (UHAHCOBBIE W KaJAPOBBIE KOHCYJbTAIIHH,
KOHCYJIbTallUU  JJIA 6IO}1)KCTHI)IX opraHmauHﬁ, KOMMCHTapHu
3aKOHOAATEIbCTBA, (DOPMBI JOKYMEHTOB, IMPOEKTHl HOPMATHUBHBIX
IMPAaBOBBIX AKTOB, MCKAYHAPOJIHBIC ITPABOBLIC aKTEI, ITPABOBBLIC AKThI
0 3JJPaBOOXPAHEHUI0, TEXHHUYECKUE HOPMBI M MPABUIIA.

Ceenenusi 00 OOHOBIEHMH WH(OPMAIMOHHOTO OOecreueHuss OOyueHUsl MPEICTaBICHBI B
nokanpHOU cetu JIPTU mo agpecy: \Base\\192.168.10.10\is oomena mo adarty\UT B 00ydueHnu



file://192.168.10.10/для%20%20обмена%20%20по%20%20дфагту/ИТ%20в%20обучении

4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEAMETA

PesyabTaTnl 00yueHus

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTAaTOB 00yUYeHHUst

Jluunocmmuowie:

JI1 Tpa)kJJaHCKOT'O BOCITUTAHHUS:
-c(hopMHPOBAHHOCTh  TPaXJTAHCKOW  TMO3UIUU
obOyyJaromerocs KakK AKTHBHOT'O u

OTBETCTBEHHOT'0 4JICHA POCCHICKOr0 O0IIECTBA;
-OCO3HAaHUE CBOMX KOHCTHUTYIMOHHBIX IpaB M

00s13aHHOCTEH, YBa)KCHHE 3aKOHA "
MIPABOIOPAJIKA;

-IPUHSATHE  TPAJAUIUOHHBIX  HAIMOHAIBHBIX,
o011e4e0BeuecKux I'YMaHUCTHYECKHUX u
JEMOKPATHICCKUX [IEHHOCTEH;

-TOTOBHOCTD MPOTUBOCTOATH U7COJIOTUI
IKCTpEeMH3Ma, HAIHOHAIN3Ma, KCceHOohoOuH,
JTUCKPUMHUHALINN 1o COLIMAJIbHBIM,
PEMTHO3HBIM,  PAcOBBIM,  HAIMOHAIHHBIM
MpU3HaKaM; TOTOBHOCTh BECTH COBMECTHYIO
NESATEIbHOCTh B HWHTEpEcax TIPa)JTaHCKOTO

o0IiecTBa, y4acTBOBaTh B CaMOYIIPABICHUH B
00111€00pa30BaTeIbHON OpPraHU3alui U JIETCKO-
IOHOIIIECKUX OPTaHU3aIMIX;

-YyMEHUE B3aMMOJICMCTBOBaTh C COLIMAIbHBIMU
UHCTUTYTAaMH B COOTBETCTBUH C UX (YHKIUIMHU
W Ha3HA4YCHUEM,

-TOTOBHOCTh K TYMAaHHUTAPHON M BOJIOHTEPCKOMN
eI TENBLHOCTH,

Texkywuii KOoHmpon:

— WHIUBHUAYaJbHbIN U (PPOHTAIBHBIN YCTHBIE
OIIPOCHI B XO/1€ ayJUTOPHBIX 3aHATUH;

— TPaKTHYECKHUE 3a/1aHHS;

— pedepaTuBHBIC 3a/1aHUS;

— TECTOBBIE 3a/1aHus (TECTBI).

Hpome.m'ymoqnaﬂ ammecmauus:

9K3aMEHALIMOHHOE 3a/laHue (3K3aMEH)

JI2 naTpuoTUYECKOTO BOCIIUTAHUS:

- cpOpMUPOBAHHOCTH POCCUMCKOM TpaKJaHCKOMH
UJCHTUYHOCTH, IIaTPUOTU3MA, YBaXEHUA K
CBOEMY HAapoAy, 4YYBCTBAa OTBETCTBEHHOCTH
nepen PoaunHoi, ropaoctu 3a ¢BOM Kpaid, CBOIO
Ponuny, CBOM A3BIK M KyJIbTYpY, NPOLUIOE U
HACTOSIIEE  MHOTOHALMOHAIBHOIO  Hapoja
Poccuu;

- LICHHOCTHOE OTHOIIEHUE K I'OCYJapCTBEHHBIM
CHMBOJIaM, HCTOPUYECKOMY H TNPHUPOJAHOMY
HAaCJIEeNNI0, MaMATHUKAaM, TpaauLUsM HapoJOB
Poccun, poctmwxkenusam Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

TOTOBHOCTH K
OrtecuecTBa,

- wuaehHas yOeXJICHHOCTD,
CITY)KCHHIO u 3aluTe
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

JI3 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSA:
- OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUHUCKOTO
HapoJa;




- c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
STUYECKOIO MOBEICHUS;

- CHOCOOHOCTh  OLIEHHMBaTh CHUTYalUl0 |
MPUHUMATH OCO3HAHHBIE pelieHus,
OpPUEHTHUPYSICh Ha  MOpPAJIbHO-HPAaBCTBEHHbIC
HOPMBI U IEHHOCTHU

- OCO3HAHUE JIMYHOTO BKJaJa B IOCTPOEHUE
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOUIEHHME K CBOUM
poautenssiM U (WIM) JOPYTUM YJiEHAM CEMbH,
CO3JaHMI0 CEMbU Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEW CEMEMHOM JKU3HH B
COOTBETCTBUU C TpaJulluIMu HapojoB Poccuu;

JI4 5CcTeTHYeCKOro BOCIIMTAHMS:

- ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs
ACTETHKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPyJa U OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTH BOCIIPHHHUMATD PA3JINYHBIC BHUJIBI
UCKYCCTBa, TPaJWIMU M TBOPUECTBO CBOEro M
JIPYTHX HApOJOB, OIIYIIAaTh 3MOIMOHAILHOEC
BO3/ICIICTBUE UCKYCCTBA;

- yOEXKIEHHOCTh B 3HAYMMOCTH ISl THYHOCTH U
oOmecTBa  OTEYECTBEHHOTO M MHPOBOTO
UCKYCCTBa, dTHHUYECKUX KYJIBTYPHBIX TPATUIIUN
Y HapOJIHOTO TBOPYECTBA,

- TOTOBHOCTh K CAaMOBBIPQXCHHIO B DPa3HBIX
BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCcTBa TBOPYECKOU JIMYHOCTH;

JI5 pu3nyueckoro BOCIUTAHUS:

- ¢(OpPMHUPOBAHHOCTD 37JOPOBOTO U OE30MACHOTO
o0Opa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K
CBOEMY 37I0pOBBIO;

- MOTPEeOHOCTH B ¢busnueckoM
COBEPIIICHCTBOBAHNUN, 3aHATHUSAX CIIOPTHBHO-
037I0POBHUTEIHHON NEATENbHOCTHIO;

- aKTUBHOE HENpUSATHE BPEIHBIX NPUBBIUEK U
UHBIX (OPM MPUYHUHEHHS Bpeaa pU3NUIEeCKOMY U
MICUXUYECKOMY 3/I0POBBIO;

JI6 TpynoBOro BOCIIUTaHUS:

- TOTOBHOCTb K TpPYyZLY, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TpyAoolue;

- TOTOBHOCTb K AaKTUBHOM JI€ATEIBHOCTH
TEXHOJIOTHYECKOU u COLIMAIBHON
HalpaBJIEHHOCTH, CIIOCOOHOCTh MHHULIMUPOBATD,
IUIAHUPOBATh M CAMOCTOSATEIBHO BBIMOJHATH
TaKyl0 JAESITEIbHOCTD;

- HUHTEpEC K pa3InYHBIM chepam
npoecCUOHATIBHON ~ JIeSTeNbHOCTH,  YMEHUE
COBepIIaTh OCO3HAHHBIM  BBIOOp  Oymymieit




npoecCuu W pean30BbIBATH COOCTBEHHBIC
KU3HCHHBIC ITIJIaHbI,

- TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

JI7 5KOJIOTHYECKOr0 BOCITMTAHUS:

- c(hopMUPOBAHHOCTH JKOJIOTHYECKOU
KyJIbTYpbl, TOHUMAaHHUE BIMSIHUS COIMAIBHO-
SKOHOMHUYECKMX IIPOIIECCOB HAa COCTOSIHUE
MPUPOAHON M COLMAIBHOM CpEllbl, OCO3HAHUE
r100aJbHOTO xapakTepa JKOJIOTHYECKUX
npo0Jem;

- IJJAHUPOBAHUE M OCYIIECTBIICHHUE JICHCTBUU B
OKPY’KaIOIlleW Cpelle Ha OCHOBE 3HAHMS LieJIeh
YCTOMYMBOI'O pa3BUTHUS YEJIOBEUECTBA;

- AKTMBHOE€ HEINPUITUE JIECUCTBUM, MTPUHOCAIINX
BpEJ OKpYXKarollen cpene;

- YMEHHE NPOTHO3MPOBATH HEOJIATONPHUSITHHIC
JKOJIOTHYECKHE MTOCJICICTBHS
MPEAIPUHUMAEMBIX JEHCTBUHM, MPEIOTBpPAIIAThH
HX;

- pacupenue OIThITa JIEATCILHOCTH
9KOJIOTUYECKOUN HANPaBJICHHOCTH;

JI8 ieHHOCTH HAYyYHOI'O [TO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHsS HAyKd U OOILECTBEHHOM MPAaKTUKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM u
YUTATEIbCKOM  KyJIbTYphl  KaKk  CpelcTBa
B3aMMOJECHCTBUS MEXIy JIIOIABMH W ITO3HAHUSA
MUDA;

-OCO3HaHUE LIEHHOCTH HAYYHOH NEATENbHOCTH,
TOTOBHOCTb  OCYLLECTBJISTH HPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIESITEIIBHOCTD
WHAMBUAYaJIbHO U B TPYyIIIE.

Memanpeomemnuie:

Osnadenue VHUBEPCANbHBIMU VUeOHbIMU
NO3HABAMENbHBIMU OCUCTBUIMU.

M1 6a30BbIe TOTHYECKHE NEHCTBUA:

-CaMOCTOSATEIBHO dbopmynupoBaTh u
aKTyaJIM3HpOBaTh MPOOJIEMY, paCCMATPUBATh €€
BCECTOPOHHE;

'YCTaHaBJ'II/IBaTB CYIHCCTBeHHLIﬁ HpI/ISHaK NJIn
OCHOBaHUs JJisl CpaBHEHUs, KiIacCU(DUKAIMU U
00001IeHNS;

-OMpeNeNsITh I[eNu JACSITeTbHOCTH, 3a7aBaTh
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHMUA,
-BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEUUs B




paccMaTpruBaACMBIX ABJICHUAX,

-BHOCHUTDb KOPPCKTHUBBI B ACATCIIBHOCTD,
OLCHUBAaTb COOTBETCTBUEC PE3YJIbTATOB LCIIAM,
OLICHUBATb PUCKU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,
-pa3BHUBATH Kp€aTuBHOC MBIIIJICHUE Ipu
PCHICHUHN JXU3HCHHBIX HpOGJIGM;

M?2 6a30BbIE UCCIIENOBATEILCKUE NEUCTBUA:

-BJIAJIETh HaBBIKAMHU y4eOHO-
HCCJICIOBATEIHLCKOM u MPOEKTHOMN
JIESITENLHOCTH, HaBLIKAMH pasperieHus
npo0Jem;

- CIIOCOOHOCTH i FOTOBHOCTH K

CaMOCTOSATEIIFHOMY IIOMCKY METOIOB PEIICHHS
MMPAKTUYCCKUX 3aady, TPUMCHCHUIO Pa3JIMYHBIX
METOJIOB IO3HAHHS;

- OBJIAJICHUC BUaMUu JACATCIIbHOCTHU 110
HOJTY4EHHIO HOBOTO 3HAHWA, ero
MHTEPIIPETALINH, IpeoOpa30BaHUIO U
NPUMEHEHHI0O B pPa3lIM4HBIX  y4EeOHBIX
CUTyalusx, B TOM HYHUCIC IIpU CO3JaHHUU
y4eOHBIX U COIIMAIBHBIX IPOCKTOB;

- (opmupoBaHuEe HAYYHOTO THIA MBIIUICHUS,
BJIJICHUE Hay4HOH TEPMHHOJIOTHEH,
KIIIOYEBBIMU ITOHATHUAMU U METOAAMU,

- CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC
3aauyl B 00pa3oBaTENbHONW MAEATEIBHOCTH U
KM3HEHHBIX CUTYaIIHsX;

- BBIABJIATH HNPUYUMHHO-CICACTBCHHBIC CBA3H U
aKTyaJM3UPOBATh 3a/1a4y, BBIABHIATh TUIOTE3Y
€e peuicHu, HaxXoauThb APTYMCHTBI JJIsA
JI0Ka3aTelbCcTBA CBOUX YTBEp)KJIEHHM, 3ajaBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS;

- aHAJIM3MPOBAThH MOJYYECHHBIE B XOJ€ pEIIECHUsS
3ala4r pe3yJIbTaThbl, KPUTHYCCKU OLUCHHUBATHL UX
JIOCTOBEPHOCTb, MPOTHO3MPOBATH M3MEHEHHUE B
HOBBIX YCJIOBUSX;

- AaBaTb OLCHKY HOBBIM CHUTyalHsaM, OLICHUBATH
npUOOPETEHHBIH OIBIT;

- pa3pabarbIBaTh IUIaH PEUICHHUS MPOOJIEMBI C
Y4ETOM aHaJIM3a UMEIOIUXCS MaTepUalbHbIX U
HeMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBIATH IEJICHANPABICHHBIA TOMCK
IepeHoca CPeACTB W CIIOCOOOB JAEHCTBHSA B
npodeccHoHaNbHYIO Cpeay;

- YMCTh NEPCHOCUTHb 3HAHWA B MMO3HABATCIIbHYIO
U TIPAKTHYECKYI0 0071aCTH )KU3HEACSATEIbHOCTH;
- YMCTb HHTEIpHUpPOBATH 3HAHHUA U3 PA3HBIX
IPEIMETHBIX 00JIacTel;

- BbIABUI'ATh HOBBIC nuacu, npeajiaraTtb
OpPUTHMHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

- CTaBUTh NMPOOJIEMBI W 3a7auM, TOIYCKAIOIINE
IbTEPHATUBHBIE PEIICHUS;




M3 pabota ¢ uapopmarmen:

- BJIQJICTh HaBBIKAMU TOJIyYEHHUs] MH(POpPMALUU
U3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO
OCYILECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AIIUIO
U UMHTEPIPETANUI0 WHPOPMALUU PA3ITUIHBIX
BUOB U (POPM IPEICTABICHHUS;

- CO03/1aBaTh TEKCTHI B Pa3jIMYHBIX (opmarax ¢
y4eTOM Ha3HA4YeHHs HHPOPMALUU U IIeNEBOU
ayJUTOpUH, BBHIOMpAs ONTHMAaIbHYIO (QOpMYy
MNpEaACTaBJICHUA U BU3yaJIU3alllU,

- OIICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTH
uHpOpPMalLIMK, €€ COOTBETCTBUE IPABOBBIM U
MOpPaJIbHO-ITHYECKHUM HOpMaM;

- HCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PpEIICHUU

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3allMOHHBIX 3a/ad C COOJII0JIeHuEM
TpeOoBaHU 3PrOHOMMKH, TEXHHUKHU

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

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

Osnaoenue VHUBEPCATbHBIMU
KOMMYHUKAMUBHLIMU OCUCTBUSMU.
M4 o0wieHue:

- OCYILIECTBIIATH KOMMYHHKAIIMH BO BceX chepax
KHU3HH,

- pacno3HaBaTb  HEBEpOAIbHBIE  CPEICTBA
oOIIeHusl, MOHMMAaTh 3HAUYEHUE COLMAIBHBIX
3HAKOB, pacro3HaBaThb MPEINOCHUIKI
KOH(JIMKTHBIX CUTyaluin " CMsAT4aTh
KOH()JIMKTHI;

- BJIQJIETh pa3IMYHBIMU crloco0aMH OOIIEHUS U
B3aMMOJEICTBUS;

- apryMEHTHpPOBAaHHO BECTH JHAJIOT, YMETh
CMsr4aTh KOH(QJIMKTHBIE CUTYALlUH;

- Pa3BEpHYTO M JIOTMYHO U3JIaraTh CBOIO TOUYKY
3pEHUs C UCNOJIb30BAHUEM SI3BIKOBBIX CPENICTB;

M35 coBmecTHas JeSTEIbHOCTD:

- NOHMMATh W WCIOJB30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ WHIMBUyaIbHOU paboThI;

- BBIOMpaTh TEMATHUKY M METOJbl COBMECTHBIX
OEUCTBUI C ydeToM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WICHA KOJUICKTHUBA,

- IPUHUMATh LEJIU COBMECTHOW NEIATENBHOCTH,
OPraHU30BbIBaTh U KOOPJIUHHUPOBATH JIEUCTBUA
10 €€ JIOCTHIKEHHIO: COCTaBIATH IJIaH ACHCTBUH,
pacrpenensatb pojdd C  y4ETOM  MHEHHM
YYaCTHUKOB 00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;




- OLIEHMBATh KAYECTBO CBOETO BKJIAJA U KaXI0TO
y4acTHUKAa KOMaHAbl B OOIIMIA pe3yabTaT II0
pa3paboTaHHBIM KPUTEPUSIM;

- IpeIaratb HOBBIE MPOEKTHI, OLICHUBATH UIEU
C TMO3UIMU  HOBU3HBL,  OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- KOOpIUHHUPOBAaTH M BBIIOJHATH paboTy B
YCIOBUSX  PEAJbHOr0,  BHUPTYaJbHOTO  H
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

- OCYLUECTBJISITH IO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO " BOOOpaKeHue, OBITh
WHULUATHBHBIM.

Osnadenue yHUBEPCANbHLIMU Pe2YNIAMUSHBIMU
Oelcmeusmu:

M6 camoopraHu3arus:

- CaMOCTOSITEJIbHO OCYILECTBIISATh
MO3HABATEJIbHYIO  JESITENbHOCTb,  BBISABIATH
npoOiaemMbl,  CTaBUTb U (OPMYIHPOBATH
coOCTBEHHBIE 3aJauM B  00pa3oBaTENbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PELICHUS
npoOJeMbl ¢ Y4YeTOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHU;
- 1aBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

- paclMpATh pPaMKH y4yeOHOro mpeaMmeTra Ha
OCHOBE JIMYHBIX MTPEIOYTECHUH;

- JielaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh
ero, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;

- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- CHocoOCTBOBATh (bopMHpPOBaHUIO U
IPOSIBJICHUIO IIUPOKOH HPYyAMLIIMM B pPasHBIX
00acTsAX 3HaHMN, MOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHb;

M7 caMOKOHTPOJIb:

- J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUThb
KOPPEKTUBBI B JEATEIIBHOCTb,  OLICHUBAThb
COOTBETCTBUE PE3YNBTATOB LEIISAM;

- BIAaAETb  HABBIKAMM  II03HABATEIBLHOHN
peduiekcun  Kak  OCO3HaHMsA  COBEPILAEMBIX
JEUCTBUM M MBICIUTEIbHBIX IPOLECCOB, HX
pe3yabTaTOB ¥ OCHOBAHMIA;

- UCTIOJIb30BATh IPUEMBI pe(IeKCUU ISl OLIEHKU
CUTYalluH, BBIOOpa BEPHOTO PEILICHUS;

- YMETb OLEHUBATb PUCKU U CBOEBPEMEHHO
IIPUHUMATh PEMICHMS 10 UX CHUKEHUIO;

M8 SMOIIMOHAIHLHBIN HHTEIJICKT,
MIpeANnoIararonuii choOpMUPOBAHHOCTE:

- CaMOCO3HaHMS, BKIIFOYAIOIIET0 CIOCOOHOCTh
MMOHUMAaTh CBOE OMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANpPAaBIECHUS Pa3BUTUS COOCTBEHHOMN
HMOLIMOHAIBHON cdepbl, ObITh YBEPEHHBIM B




ceOe;

- caMoperyIupoBaHus, BKJIIOYAIOIIETO
CaMOKOHTPOJIb, yMEHUe IIPUHUMATD
OTBETCTBEHHOCTb 3@  CBO€  IIOBEJCHHE,
CHOCOOHOCTh aJlalTUPOBaThCsA K

OMOIIMOHAJIBHBIM HW3MCHCHHUAM H HpOHBHSITB
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEHM MOTHUBALlMM, BKJIHOYAIOUICH
CTpPEMJICHHE K JOCTHIKCHHIO IIEJId U YCIeXY,
OIITUMMU3M, WHHUIIMATUBHOCTS, yMeHI/IC
JIEHCTBOBATH, HCXO/I U3 CBOMX BO3MOXKHOCTEN;
- OMIIaTHUH,  BKJIOYAIOUIEH  CIIOCOOHOCTH
MOHMMATh AMOIMOHAIILHOE COCTOSHUE JPYTHX,

YYUTHIBATH ero pu OCYLIECTBIICHUHU
KOMMYHHKAIIMH, CIIOCOOHOCTb K COYYBCTBHUIO U
COIIEPEKUBAHUIO;

- COLMAJbHBIX  HABBIKOB,  BKJIIOYAKOIIHUX
CIIOCOOHOCTh ~ BBICTpauBaTh  OTHOLIEHUS C
JOPYTUMH  JIOABMH, 3a00THTBCS, TPOSBIATH
MHTEPEC U pa3peniatb KOHMINKTHI,

M9 npunstue cels U APYrux JHOICH:

- IpUHUMATh ce0sl, TOHUMAas CBOU HEJIOCTATKH U
JIOCTOMHCTBA;

- TMPUHUMATh MOTHBBI M APTYMEHTBHI JPYTrUX
JIroiei npu aHanuse pe3yNbTaTOB
JIESATCILHOCTH;

- NpU3HABATh CBOE€ NPABO M INIPaBO JPYTUX
JIIOJIEN Ha OIIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH IIOHMMATh MHUpP C
MO3UIMU IPYTOT0 YEJIOBEKA.

Ilpeomemmnuvie:
IIl  ymenue  oOmepupoBaTh  IOHATUSAMH:
OINpEZICIIEHNE, AKCHMOMa, TEOpEMa, CIEICTBUE,

CBOWCTBO, NpU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUJIbHBIC (hopMyITHUPOBKH; yYMEHHE
dbopMyIupOBaTh 0OpATHOE M MPOTHBOMOI0KHOE
VTBEpXKACHHE,  NPUBOAUTH  MPUMEPHl U
KOHTPIIPUMEDBI, HCIIOIB30BATh METOJ
MaTeMaTH4eCKOI WHAYKIINH; IPOBOIUTH

JIOKA3aTeJIbHbIE PACCYXIEHUS MPH PEHICHUH
3a7a4, OLICHMBATh JIOTMYECKYI IPABUIBHOCTD
pacCyXJIECHHI;

II2  ymenue  onepupoBaTb  INOHATHSIMMU:
MHO’KECTBO, TOJMHOKECTBO, OINEpalud HaJ
MHO’KECTBaMU; YMEHHE HCII0JIb30BATh
TEOPETUKO-MHOKECTBEHHBI  ammapar  Juid
ONMCAHUS PEAIBHBIX IPOLECCOB U SBJICHUN U
IpU pElIeHUH 3aJad, B TOM 4YHCIEe U3 JPYTUX
y4eOHBIX IPEMETOB;

I3 ymenue onepupoBaTh MOHATUSMU: Tpad,




CBS3HBIN Tpad, JepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb U OIUMCBIBATh
rpadbl pa3IMYHBIMU CIIOCOOAaMU; HUCIOJIH30BATh
rpadbl IpU PEIICHUH 33/1a4;

I14 ymenue cBOOOHO ONIEPHPOBATH MOHATHSIMU:
COYETaHUe, IEePECTAHOBKA, YHUCIO COUYETAHUH,
YHCII0 TIepecTaHoBOK; OMHOM HproToHa; ymeHue
OpPUMEHATh ~ KOMOWHATOpHble  (aKThl U
pacCyXICHHS JJIsl peLICHNUs 3a/1a4;

II5  ymenue  omepupoBaTb  IOHATUSAMM:
HaTypaJbHOE YHCIIO, 1I€JI0€ YHUCI0, OCTATOK I10

MOAYJro, panuoHaJIbHOC qucCiio,
HPppalOHAJIBHOC qHucCJIo, MHOXECTBa
HaTypaJlbHBbIX, OCIIbIX, palOHAJIbHBIX,

JICUCTBUTENIbHBIX YHMCEJI; YMEHUE HCMOJIb30BATh
MPU3HAKK JCIIMMOCTH, HAWMEHBIIUN OOIUi
JIETUTEeIb W HauMEHbIee oO0lee KpaTHOeE,
anroput™ EBKIMAa 1pu  pelIeHUH  3ajady;
3HAKOMCTBO C Pa3IMYHBIMU TO3UIMOHHBIMU
CUCTEMaMHU CUHCIICHHS,

116 YMCHHC CBO6OI[HO OIICPUPOBATDL IMOHATHUAMMU
CTCIICHb C LCJIBIM  IIOKa3aTcCIcM, KOPCHb

HATypaJIbHON CTEIEHH, CTEIEHD c
palMoOHAJIBHBIM  TIOKa3aTelieM, CTEeNeHb ¢
EHCTBUTEIIHLHBIM (BEIIECCTBEHHBIM)

nokasareseM, Jorapugm uucia, CHHyC, KOCHHYC
Y TAHT€HC MPOU3BOJIBHOTO YHCIIA,;

II7  ymeHue  OmepUpoOBaTh  IOHATUSAMM:
TOKIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpaBHEHHUH 1
HEpaBEHCTB,  PaBHOCWJIBHOCTb  YpaBHEHHIA,
HEpaBEHCTB W CHUCTEM,  pallMOHAJIbHEIE,
UppalMoHabHble, TOKA3aTeNlbHbIe, CTENEHHBIE,
JorapupMHUECcKue, TPUTOHOMETPHUYECKHE
YpaBHEHMsI, HEPABEHCTBA U CHCTEMBI; YMEHHE
pemaTh ypaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C
IOMOIIBIO  pa3jiMYyHBIX TPUEMOB;  peIlaTh
YpaBHEHHs, HEPAaBEHCTBA M  CHCTEMBI C
napaMeTpoM; IPUMEHSTh ypaBHEHUS,
HEpaBEHCTBAa, WX CUCTEMbI JUIsI pEIICHUs
MaTeMaTHUECKUX 3a7ay M 3a7a4 U3 Pa3TUYHBIX
o0yacTell HayKH M pealibHOM JKH3HH;

I18 ymenue cBoO60OAHO ONEPUPOBATH MOHATHIAMU:
rpapux  ¢yHkuuu, oOpartHas  QyHKUHA,
KOMIIO3UIUS (YHKIMHA, JUHEHHas (QyHKIMA,
KBajpaTuuHas QyHKUUA, cTeneHHass QyHKIUS C
HeNbIM  TOKa3aTejleM, TPUTOHOMETPUYECKUe
GbyHKIIMM, OOpaTHble  TPUTOHOMETPUUYECKHE
¢GyHKIMHU, TOKa3aTeJabHas M JOorapugmuyeckas




GyHKIUH, YMEHUE CTPOUTH rpaduku (QyHKITHH,
BBITOJIHATh npeoOpa3oBaHus rpaduKoB

GynKIMi;

- YMEHHUE HCIIOJIb30BaTh rpaduku QyHKIUN AJIs
U3y4CHUSI MPOLIECCOB M 3aBUCHMOCTEH IIpH
pELICHUHN 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
U W3 peaJbHOM XHM3HHU; BBIPAXaTh (OpMyIamMu
3aBHCUMOCTH MEX/1y BEITUUYNHAMH;

- YMeHHE CBOOOIHO OIEPUPOBATH MOHATHIMU:
YEeTHOCTh ()YHKIIMH, TNEPUOTUYHOCTh (DYHKIIHH,
OTPAaHMYECHHOCTh  (YHKIMHM, MOHOTOHHOCTB
¢byHkunu, skcTpeMyMm (QyHKIMH, HaubobIIee U
HavMeHbIIIee 3HAYCHHUS byHKIMN Ha
POMEXYTKE; YMEHHE ITPOBOIUTH UCCIICIOBAHHE

(ynkuun;

- YMEHHE HCIIOJNIb30BaTh CBOMCTBA W TpapuKu
(byHKUUH U1 pelleHus] ypaBHEHUH, HEPaBEHCTB
U 3ajad ¢ [apamerpamy; H300paxarb Ha
KOOPJMHATHOM INIOCKOCTH MHOYKECTBA PELICHUMN
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM,;

119 ymenue cBOOOHO ONIEPHPOBATH MOHATHSIMU:
II0CJIEI0BATEIILHOCTD, apupmMeTHIecKast
nporpeccusi, TI'€OMETpUYecKass  IMPOTPeccHs,
OeckoHeUyHO  yObIBarolass  reomMeTpuyeckas

nporpeccus; yMeHue 3ajJlaBaTh
II0CJIEI0BATENIBHOCTH, B TOM 4HCJIE C IIOMOLIBIO
PEKYPPEHTHBIX (hopMyIT;

I110 ymenue  omepupoBaTh  IMOHSITHIMHU:
HENPEPbIBHOCTh (DYHKIMH, aCUMIITOTHI rpaduka
¢GyHKIIMM, TepBas U BTOpas IPOU3BOJHAsS
(GyHKLIMH, TEeOMETpUYecKud U  (PU3UUECKUi
CMBICT IIPOU3BOTHOM, nepBooOpasHasi,
ONpECIECHHBI HHTErpajl; yYMEHHE HaxOJIUTh
acUMNTOTHl  Tpapuka  (QYHKIMH;  yMEHUE
BBIUUCIIATH IIPOU3BOJIHBIE CYMMBHI,
NPOU3BENEHUS, YaCTHOTO M  KOMIIO3MIIUU
(GyHKUUH, HAXOIUTh YpaBHEHUE KacaTeIbHOU K

rpaduky GyHKINU;

- YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUIS
uCCleIOBaHMsl  (PYHKUMHA, A7 HaXO0XKJIEHUs
HAaWIYy4llEro peIIeHus B NPUKIATHBIX, B TOM
qucie COLIMAJIbHO-3KOHOMHMYECKUX u
¢usmueckux  3ajgavax, Ui OINpeJesIeHUs
CKOPOCTH M YCKOPEHHS; HaXOJUTh IUIOMIATU U
o0beMbl  (uUryp ¢ TIOMOILIBIO HHTErpasa;
MIPUBOJIUTH MIPUMEpBI MaTeMaTH4eCKOro
MOJIETTMPOBAHUS C MIOMOILBIO
T depeHIIMaTbHBIX YpaBHEHMUI;




II11  yvmenue  omnepupoBaTh  MOHSATHUAMMU:

KOMILIEKCHO® YHCIIO, COIPSDKECHHBIE
KOMIUICKCHBIC 4YHCJa, MOXAYJIb W apryMEHT
KOMIUIGKCHOTO  4mcia,  (Gopma  3alucH
KOMILIEKCHBIX qrcen (reomeTrpuyeckas,

TPUTOHOMETpHYECKass W anrebpanyeckas);
YMETb MPOU3BOJIUTH apuU(PMETHUECKUE NEeHCTBUS
C  KOMIUIEKCHBIMM  YHCIaMM;  I[PUBOJIUTH
IPUMEPHI UCIIOJIb30BAHUS KOMIUIEKCHBIX YHCEIT,

112 yMEHUE cBO0OOTHO ONEPUPOBATH
TIOHSTUSIMH: cpenHee apudMeTHIECKOE,
MeJWaHa,  HauOoNbIlee ©W  HAWMCHBIIEE
3HAYCHUs, pa3Max, IHUCIEPCUs, CTaHIAPTHOE
OTKJIOHCHHC JIs1 OIMHMCaHHUs YMCIIOBBIX AAHHBIX;
YMEHHUE HCCIEeIOBaTh CTAaTHCTUYECKHUE JTaHHBIC,
B TOM 4YHCIIE C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U 3JICKTPOHHBIX CPEICTB; rpad)uvecKu
UCCIIIOBAaTh  COBMECTHBIC  HAONIOJNCHHUS  C
MIOMOIIBIO THarpaMM PacCEHBAaHUS W JIMHEHHON
perpeccuu;

I113 ymeHne HaXOIUTh BEPOSITHOCTH COOBITHH C
UCTIOIB30BaHUEM  TpaUyecKnX  METOIOB;
OPUMEHATh JUIS peUIeHus 3amad  (OpMYyJIbl
CIIO)KEHUSI W YMHOXXEHHUS  BEpOSTHOCTEH,
GopMyny TOSHOH BEpOSTHOCTH, (QOpPMYITY
beprymim, koMOuHATOPHBIE PAKTHl U (HOPMYIIHI;
OLICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHIA;
YMEHHUE OIEPHUPOBATh MOHATUSAMH: CIydaifHas
BEJIMYMHA,  PACHpE/EICHUEe  BEPOSTHOCTEH,
MaTeMaTHYECKOe OXHJIaHWe, JUCHepCUs |
CTaHJapTHOE OTKJIOHEHUE citydaitHOU
BEIMYMHBI, (QYHKIMH  pacupeieNieHuss U
IUIOTHOCTH PAaBHOMEPHOTO, IOKA3aTEIIbHOTO M
HOPMAaJIbHOTO pacnpezneneHuii; yMeHHe
UCIIOJIb30BaTh CBOMCTBA U3YYEHHBIX
pacupeneneHuil  uIA pelmeHWs  3ajad;
3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIUX
YHCed, METOJBl BBHIOOPOYHBIX HCCIIETOBAHMIA;
yYMEHUE TPUBOJUTH TPUMEPHI  MPOSBICHUS
3aKOoHa OONBIIMX YHCET B TPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSX;

1114 yMEeHHUe CBOOOJTHO OTIEpUPOBATH
MNOHSATUSIMH:  TOYKa, TMpsMas, IUIOCKOCTb,
NPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKHUA YTOI,
IBYTPaHHBIA  YTOJN,  TPEXTPaHHBI  yro,
nepeceKarommecs, napaiebHbIe "
CKPEIIMUBAIOIINECS MPSMBIC, MapalljIeIbHOCTh U
NEPHEHAUKYIISIPHOCTD MPSAMBIX M IUIOCKOCTEH,
YroJI MEXIY TPSIMBIMHU, YTOJI MEXIY MPSIMON U
IUIOCKOCTBIO,  yIOJd  MEKAY IUIOCKOCTSIMHU;
YMEHHE WCIIONb30BaTh MPU PEIICHUH 3a7ad
M3Yy4YeHHbIE (DaKThl U TEOPEMbl IJIAHUMETPUU;




yMEHHE OIICHHBAaTh pa3Mepsl OOBEKTOB B
OKpYKalOIlleM MHpE; yMEHHE OIepUpPOBATh
HOHSATHSAMH: MHOTOTPaHHUK, CeYeHne
MHOTOTPaHHHKA, TPABHJIbHBII MHOTOTPaHHHK,
npu3Ma, nupampuna, Qurypa u HOBEPXHOCTbH
BpallleHWs, IWIMHIP, KOHYyc, Imap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUCHHS KOHYyca W
WIMHPA, TapaJljiesIbHbIe OCH UM OCHOBAHMIO,
CeUyeHue IIapa, MIOCKOCTh, Kacaromasics chepsl,
IIMH/pA, KOHYCA; yMEHHE CTPOUTH CEUYECHUE
MHOTOTPaHHHMKA, HW300pa)kaTh MHOTOTPAHHUKH,
(GUrypsl 1 TOBEPXHOCTH BPALICHUS, UX CEUCHUS,
B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yYMEHUE NPUMEHSTh CBOWCTBA T'€OMETPHUYECKUX
duryp,  camoCTOSATETbHO  (OPMYIUPOBATH
OTpeNeNIeHus] M3y4aeMbIX (uryp, BBIIBUTATh
THIIOTE3bl O  CBOMCTBaX M IIPH3HAKax
reOMEeTpUYecKuX (Quryp, OOOCHOBBIBATH WIIH

OTpoOBEpraTh ux; yMeHHue MIPOBOJIUTH
Kinaccupukanuo  GUryp [0 pazIUYHBIM
MpU3HAaKaM, BBITIOJIHATD HEO0OXOANMBIC

JOITOJIHUTCJIbHBIC ITOCTPOCHU A,

1115 YMEHHE CBOOOJTHO OIEepUPOBATH
HNOHATUSAMH: IIOMAIs PUTYPHI, 00beM (QHUTYPHI,
BEJIMYMHA yIJa, pacCTOSHHUE OT TOYKH JO
MJIOCKOCTH, PACCTOSHUE MEXAY TMPSIMBIMU,
paccTosIHUE MEXAY IUIOCKOCTSMHU, ILIOIIA/b
cheppl, MIOMIAAb TOBEPXHOCTH MHUPAMUIBI,
Opu3Mbl, KOHYycCa, UWJIMHApa, 00BeM KyoOa,
HPSIMOYTOJIBHOTO Napajuleenunea, TUpaMu/Ibl,
NpU3Mbl, IIWIMHIApA, KOHYcCa, IIapa; YMEHUue
HaxXOJIUTb OTHOIIEHHE OOBEMOB TOJIOOHBIX

¢duryp;
1116 yMEHUE cBO0OO/IHO OIEPHUPOBATH
HOHSTUAMM: JBUKCHHE, napauIeIbHBIN

NEpPEeHOC, CHUMMETpPUS Ha IUIOCKOCTH M B
OPOCTPaHCTBE,  IOBOPOT,  IpeoOpa3oBaHUE
nonobusi,  mogoOHble  GUIYpBl;  yYMEHHUE
pacrio3HaBaTh paBHbIE U MOJI0O0HBIE (UTYPHI, B
TOM 4YHCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
yYMEHHE UCII0JIb30BaTh reOMETPUUECKUE
OTHOLIEHMS, HaXOJUTh reOMeTpHYECKHe
BEJIMYMHBI (IJIMHA, Yroj, U0, 00beM) Ipu
pelIeHnN 331a4 U3 IPYTUX Y4eOHBIX MPEAMETOB
Y U3 PEAIbHON KHU3HU;

1117  ymeHue cBO0OOIHO ONepupoOBaThH
HOHSATHSAMMU: PSMOYTOJIbHAS cucreMa
KOOpIWHAT, BEKTOp, KOOpIWHATBEl  TOYKH,
KOOpJMHATBl ~ BEKTOpPa, CyMMa  BEKTOPOB,
IPOM3BEJICHNE BEKTOpA HA YHUCIIO, PA3JI0XKEHHE
BEKTOpa Mo 0a3ucy, CKalsipHOE MpOU3BENICHHE,
BEKTOPHOE  TPOM3BEJICHHE, Yroll  MEeXIY




BEKTOpaMHU; YMEHHUE UCIIOIb30BaTh BEKTOPHBIN U
KOOpPJIMHATHBIN METOI JUTSt penieHus
FeOMETPUYECKHX 3a7ad W 3a7ad  JPYTux
y4€OHBIX MPEIMETOB; ONIEPUPOBATH MOHSATUSIMU:
Marpuna 2 X 2 u 3 x 3, onpeAeauTelb MaTPUIIbI,
T€OMETPUUYECKHI CMBICIT OTIPECITUTEIS,

II18 ymeHue  MOJEIUPOBATH  peajbHbIC
CUTyallMd Ha S3bIKE MaTEeMaTHUKH; COCTAaBJISAThH
BBIpQXXCHHS, YPaBHEHMs, HEpPaBEHCTBA M HX
CUCTEMBl 110 YCIIOBUIO 3ajjaud, HCCIEN0BaTh
MOCTPOCHHBIE MOJIEIM C  HCIOJB30BaHUEM
anmnapara anreOphl, UHTEPIPETUPOBATH
MOJTYYEHHBIH pe3yibTarT; CTPOUTD
MaTeMaTUYeCKUe  MOJEIM  C  IIOMOIIbIO
FEOMETPUUYECKUX TMOHSATHH M BEJIMYMH, pellaTh
CBSI3aHHBIE C HHUMHM TPaKTUYECKHE 3aJ]lauyH;
COCTaBISITh  BEPOSITHOCTHYIO ~ MOJENb U
WHTEPIPETUPOBATh  IOJYYEHHBIM  pe3ysbTarT;
pemiate OpPUKIATHBIE 3aJa4d  CPEICTBaMU
MaTEeMaTUYeCKOro aHajliu3a, B TOM 4HCIE
COLIMATIbHO-9KOHOMHUYECKOTO ¥ (hPU3HUYECKOTO
XapakTepa;

1119 ymenue BIOMpaTh NOAXOISIIUNA METOM TS
peuieHus 3aJaud; TOHMMaHHWE 3HAYMMOCTH
MaTeMaTUKd B U3YYCHUU TPUPOIHBIX U
0OIIIECTBEHHBIX MPOIECCOB U SBJICHUM; YMEHUE

paciio3HaBaThb IIPOABJICHUC 3aKOHOB
MAaTCMAaTUKHU B HUCKYCCTBC, YMCHUC IIPHUBOJIUTDH
IMPUMCPLI MAaTEMAaTU4YCCKUX OTKpLITI/Iﬁ

POCCHUMCKOM ¥  MHPOBOM  MAaTeMaTHYECKOU
HayKH.




5. PEKOMEHIAIIMH 1O PEAJIM3ALIAM TTIPEJIMETA J1J151 HHBAJIAIOB
U JINL| C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

5.1. Haamuymne cOOTBETCTBYIOIIUX YCJIOBH peajin3anuu

Jiis oOydarommxcss W3 4YMCiIa WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI Ha OCHOBAaHHMHM ITHUCHMCHHOIO 3asBJICHHS Y4YCOHBIH MNpEAMET pealu3yeTcsl C y4eTOM
OCOOCHHOCTEH MCUXO(PHU3NIECKOTO PAa3BUTHS, WHAWBHIYAIHLHBIX BO3MOXKHOCTEH M COCTOSHUS
30pOBbs (Hajiee — MHAMBUAYATbHBIX 0coOeHHOCTEH). ObecrieunBaeTcss COOMIOICHUE CIICTYIOITUX
COOTBETCTBYIOIIUX YCJOBHIA: HCIIOJB30BAHUE CIEIUAIBHBIX TEXHHUYECKUX CPEACTB OOydYCHHS
KOJUICKTUBHOTO W HMHIUBUIYAJIbHOI'O IIOJB30BaHHS, INPEIOCTABICHUE YCIAYyr ACCHUCTCHTA
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO TAaKOMYy OOydaromeMycss HEOOXOIUMYI0 TEXHHUYECKYIO IOMOIIIb,
oOecrieyeHne TOCTyIa B 3JaHKs M TOMEIIECHUS, TJIe TPOXOIUT yU4eOHBIN MpoLecc, APYTHe YCIOBHUS,
0€3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPYTHEHO 00yUYEeHHE IO yIeOHOMY 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 OrPaHUYEHHBIMHA BO3MOXXHOCTSIMU 37I0POBBSI B OJIHOM ayAMTOPHH COBMECTHO C OOy4YarOIIUMUCH,
HE MMEIOIIMMH OIPAaHMYEHHBIX BO3MOXKHOCTEM 3/10pOBbs, €CJIM 3TO HE CO3AA€T TPYAHOCTEH s
0o0y4aromuxcsi; TPUCYTCTBHE B ayJUTOPUU ACCHCTEHTa (acCCHCTEHTOB), OKa3bIBalolIero (ux)
oOyJaromuMcsi HEOOXOMUMYI0 TEXHHUYECKYI0 TIOMOIIb C YyY4eTOM WX WHJIUBHIYAJIbHBIX
OCOOCHHOCTE! Ha OCHOBaHMHM THCHMEHHOTO 3asBIICHUS; IOJIB30BaHUE HEOOXOIMMBIMU
00y4aromuMcsl TEXHUYECKUMU CPEJCTBAMU C YUE€TOM UX MHAWBUIyaJbHBIX OCOOCHHOCTEM.

5.3. JloBegennme wuHpopManuu 10 CBeJeHUS O0yYalOIMXCHA € OrPAHHMYECHHBIMH
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
CBEIICHHsI OOYYarOIIMXCS C OrPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbS B JOCTYIHON MAJisi HUX
dopme.

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

[IpoaomKUTENEHOCTh TMPOXOXKICHUS MPOMEXKYTOYHOM aTTeCTallMM 110 OTHOIIEHUI0 K
YCTAaHOBJICHHOW  NPOJOJDKUTEIBHOCTH  YBEIMYMBAETCS MO  NUCBMEHHOMY  3asBJIEHUIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0POBBS; MPOJOJIKUTEIBHOCTh dK3aMeHa U
(unum) 3adera, MPOBOJMMOTO B MUChbMEHHOW (GopMe, yBenuduBaeTcs He MeHee uyeM Ha 0,5 uaca;
MIPOJIOJDKUTENBHOCTh TIOJTOTOBKM OOYyYaromIerocsi K OTBETYy Ha JK3amMeHe H (Wiu) 3adere /
mubdepeHIIMPOBaHHOM 3a4yeTe, MPOBOAMMBIX B yCTHOH (opme, — He MmeHee ueM Ha 0,5 daca;
MPOJOKUTEILHOCTh OTBETAa O0YYAIOLIErocs MPpU YCTHOM OTBETE YBEJIMUYMBAETCS HE 0Oojiee yeM 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 TEXHOJIOTUU. KOMIIeTeHTHOCTHAsT MOJENh OOYyYeHHsS OTHOCUTCS K MOJIEISIM
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 TPEAIOoNaraeT NPUMEHCHHUE 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 YYaCTHHUKOB;

— 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 KOMMYHUKATHBHBIX KOMIIETEHIINH Y CTYJCHTOB;

— Ppa3BUTHE HABBIKOB BJIQJICHUS COBPEMEHHBIMU TEXHHYECKHUMHU CPEJCTBAMHU U TEXHOJIOTHUSIMHU
00paboTKK HHPOPMAITUH;

— QopMupoBaHHWE M Pa3BUTHE CIIOCOOHOCTH CaMOCTOSATEIBLHO HAaXOJWUTh HH(POPMAIHMIO H
OTIpE/IETISATH YPOBEHb €€ JOCTOBEPHOCTH;

— HCIHOJIb30BaHUE JJICKTPOHHBIX (DopM, OOECIEUMBAIOIMINX YETKOE YIPABJICHUE YYCOHBIM
MIPOIIECCOM, TTOBBIIICHHE O0BEKTUBHOCTU OLEHKH PE3YJIbTaTOB OOYUYECHHS CTYJIEHTOB;

— mnpubmmkeHue y4eOHOro mporecca K  ycloBusiM — Oyaymed  mpodecCHOHaIbHOM
JIEeITEILHOCTH.

TakuMm 00pa3oM, aKTHBHOE U MHTEPAKTUBHOE OOyYEHHE IMO3BOJISET peliaTh OJHOBPEMEHHO
HECKOJIbKO 3a/lay, TJIABHOHW M3 KOTOPBIX SIBJISETCS pPa3BUTHE KOMMYHUKATUBHBIX yMEHUU U
HaBBIKOB. JlaHHOE OOyueHHWe TIOMOTraeT YCTAHOBJIECHUIO SMOIMOHAIBHBIX KOHTAKTOB MEXKIY
y4daluMucs, o0ecrieunBaeT BOCIUTATENBHYIO 3a/auy, TOCKOJIBKY MpHyYaeT paboTaTh B KOMaHJIE,
MIPUCITYIITUBATHCS K MHEHHIO CBOMX TOBAPHINEH, 00ECIICUMBAET BHICOKYIO MOTHBAIIMIO, TPOYHOCTh
3HaHUW, TBOPYECTBO M (DaHTa3MI0, KOMMYHHKAOENbHOCTh, AKTUBHYIO >KU3HEHHYIO MO3UIIHIO,
IIEHHOCTh  WHIUBUIYAJIBHOCTH, CBOOOIY  CAaMOBBIpRXEHHS, AaKIEHT Ha JesSTEIbHOCTD,
B3aMMOYB)XCHHE M JEMOKPATUYHOCTh. MCHonmb30BaHWE aKTHBHBIX W WHTEPAKTHBHBIX (OpM 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 TIAHUPYETCS MCHOJIb30BaTh TaKHE aKTUBHBIE U MHTEPAKTUBHBIC
(GbopMBI, Kak TMPUMEHEHHE OHIIEKTPOHHBIX O0O0pa30BaTENBHBIX PECYpCOB, B TOM YHCJIE YTECHHUE
TPAAULMOHHBIX JIEKIMA C MYJIbTUMEIUWHBIMUA TPE3CHTAUSMU; UYTEHHWE MHTEPAKTUBHBIX H
MPOOJIEMHBIX JICKIIUIA; TTPOBEIEHNE TPYIIOBBIX JTUCKYCCHUM, JIETOBBIX M POJIEBBIX UTP; OPTaHU3AIIMS
pazbopos KOHKPETHBIX CUTYalLHH 51 ap.



Ipuioxenune 1

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

00y4eHust

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTOpHble U MPAKTHYeCKHe 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 1POOH, IPOLIEHTHI, OECKOHEUHbIE NTepuoandeckue 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 erocBoiicTBa. [IpubnmxEHHbIE BBIUMCIECHUS, IPABUIA OKPYTJIEHUS, IPUKHUIKA 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! ¢ 1ensiMu 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 CHCTEMBI JINHEWHBIXYPABHEHMIA.
Ilpakmuueckoe 3anamue 1
Camocmoamenvhnas paboma 4
Tema 1.2. Jlekuyuonnoe 3anamue

Dyukyuu u zpaguxu.
Cmenennan pynkyusn
c uenvim
nokasamenem.

Cooeporcanue yuebnozo mamepuana: OyHKuus, crnocods! 3a1anus GyHKIMU. B3aumMHo oOpaTtHble 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 ¢pynkimu. [IpomMexxyTkn MOHOTOHHOCTH (DYHKIMHU. MakCUMyMBbl U
MUHUMYMBl (yHKIEH. Hawmbonbpiiee w HamMeHbIliee 3HaueHHE (QYHKIMM Ha TMpoMexyTke. JImHelHas,
KBaJpaTU4Has U IPOOHO- THMHEHHas GYyHKIKU. DJIeMEHTapHOE HCCIeI0BaHUEe U MOCTPOeHHE rpauKOBITUX
¢ynkuii. Crenens ¢ nenbiM nokasateneM. bunom Heiorona. CteneHHast yHKIMS C HATYPAJTbHBIMU LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk.

Hpaxmuuecxoe 3anamue




Camocmoamenvnana paboma

Tema 1.3. Jlekuyuonnoe 3anamue
Apughpmemuueckuii Cooepoicanue yuebrHoeo mamepuana: ApupMeTUUYECKHl 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. CBOMCTBA U rpaduk KOPHS N-0il cTeneH Kak (PyHKIMH 0OpaTHON CTETEHU C
YpasHeHus. HATypaJIbHBIM [10Ka3aTeJIeM.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 1.4. Jlekuyuonnoe 3anamue
Ilokazamenvnasn Cooepoicanue yuebnoco mamepuana: CTeneHb C palMOHAIBHBIM IOKa3aTeleM 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 Jjgorapudmsl. Jlorapupmuueckas ¢GyHkuus, eé
Jozcapugpmuueckue | coiictBa u rpadux. Mcnonp3oBanue rpaduka QyHKUMU A7 pelieHus ypaBHeHMH. Jlorapudmuueckue
ypaeueHnus. ypaBHeHHs. OCHOBHBIE METOJbl pEIICHUs JorapuMUUYECKUX YypaBHEHHH. PaBHOCWIBbHBIE NEpexobl B
peleHnniIorapu(pMUIECKux ypaBHEHHUH.
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 YHCIIOBOIOapryMeHTa. TpuroHoMeTpuyeckas
8LIPAICCHUA U OKPYXHOCTb, ~ ONpEIEIICHHE TPUTOHOMETPUUECKHX (YHKUIUMNH 4uciaoBoro aprymeHta. (OCHOBHbBIE
YpaeHneHus. Tpuronomerpuueckue  Qopmynel.  IlpeoOpa3oBanue TPUrOHOMETPUUECKUX  BBIpaXKeHUH. Permienue

TPUTOHOMETPUYECKHUX YPABHEHMII.

Hpaxmuuecxoe 3aHamue




Camocmoamenvnaa paboma

Tema 1.7.
Ilocneoosamenvrnocmu
u npozpeccuu

Jekyuonnoe zanamue Colepoicanue yuebHozo mamepuana: IlocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUA
rocjenoBaTeIbHOCTel.  MeTon ~ mMaTeMaTH4ecKOM  MHAYKUMH. MOHOTOHHBIE W OTpaHUYCHHBIC
nocnefoBarenbHocTu. Vcropus aHanmm3za OeckOHEYHO MaiblX. ApudMeTHueckass U TeoMeTpuyecKas
nporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAarOLICH
reoMeTpuyecKko mporpeccuu. JIMHEMHBI MW 3KCIOHEHIMAIbHBIA pocT. Yucio e. Dopmysa CIOXKHBIX
npoiieHToB.VIcnonp30BaHNe MPOrPEeCCUn ISl PEIICHUs] peabHbIX 3a/1a4 MPUKIAIHOTO XapakTepa.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnan paboma 4
Tema 1.8. Jekyuonnoe 3anamue Cooepoicarue yueonoco mamepuana: HenpepoiBHble GyHKIIUN U UXCBOMCTBA. Touka
Henpepuienuie paspbiBa. AcuMNOTOTH TpadukoB QyHKIui. CpoiicTBa (GyHKIMII HenpepbIBHBIX Ha OTpe3ke. Metox
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 KacaTelbHOU K rpaduxy Qynkuuu. [IpouszBogHble 3IeMEHTapHBIX (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
npou3600HOIL. ¢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 ompenenénnoro umHTerpana mo dopmyine Hrerotona— JlelOnuna. Ilpuvenenne
MHTerpajga JUid HaxXOXKAEHUs IUiomaneil miockux ¢uryp 1 o0bEMOB reomerpuueckux Tenl. [lpumepsr
pemieHuit auddepeHurnanbHbIX ypaBHEHUH. MaremMaTH4eckoe MOJIEIMpPOBAaHUE PEajbHBIX MPOIECCOB C
OMOIIBIOU (G EpeHIINATBHBIX YPaBHEHUI.




Hpaxmuuecxoe 3aHamue

Camocmoamenvhuas paboma

Tema 1.11.
I'pagpuxu

mpuzoHomempuu4ecKux

Jlexyuonnoe 3anamue
Cooepoicanue yyebnoco mamepuana: TpuroHomerpuueckne (yHKIMU, UX cBolicTBa W Tpaduku. OTOOp
KOpDHEH TPUTOHOMETPHUYECKUX YPaBHEHHH C TIOMOIIBIO TPUTOHOMETPUYECKON OKPYXKHOCTH. PereHue

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 HppallMOHAIBHBIX, MOKA3aTEIbHBIX WIOTapU(MUUYECKUX YPABHEHHI U HEPABEHCTB.
Hepasencmea. Ilpakmuueckoe 3auamue
Camocmoamenvnas paboma
Tema 1.13. Jlekuyuonnoe 3anamue

Komnnekcuwie uucna.

Cooepoicanue yuebnoco mamepuana: KommiekcHble yncna. Anredpanyeckasy TpUroHOMeTprueckas (hopMbl
3alMCH KOMILJIGKCHOTO 4YHCla. ApH(QMETHYECKHE ONepalyy ¢ KOMIUICKCHBIMH uuciamu. M3o0pakeHue
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.

Hpakmuueawe 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,
jJorapuMUUECKUe U TPUTOHOMETPUUECKUE YpAaBHEHHUS, HEPAaBEHCTBA M 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. OO0O3HAUeHHs MPSMBIX U TUIOCKOCTEH.
Ceuenus. M3o0paxeHue cedyeHUHNMpamupl, Ky0a W MPHU3MBI, KOTOpbIE MPOXOJAT uepe3 HX pedpa.
N300paxenne nepecedeHus MOMYyYEHHBIX IJIOCKOCTe. PackpaiinBaHue MOCTPOECHHBIX CEUEHUH pa3HbIMU
nBeramMu. Meron crnefoB Ul MOCTpOoeHHUs 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
TpeyroibHUKOB. 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  pacloONiOKEHHE  TPSIMBIX B MPOCTPAHCTBE.
CxkpemuBatomuecs npsimbie. [Ipu3Haku ckpemmBarommxcsanpambix. [TapaninensHbie npsMbIeB TPOCTPAHCTBE.
Teopema 0 CyIIECTBOBAHUM U €AMHCTBEHHOCTUIIPSIMOM MapajuleIbHOW JaHHOW NPSAMOW, IPOXOIALLIEN Yepe3
TOYKY IPOCTPAHCTBA M HE JIEKAIEW Ha JaHHON mpsiMoH. JleMMa 0 mepecedeHuH mapajuieIbHbIX MPSAMBIX
mIockocThro. IlapamnensHocTe TpEX mnpsiMbix. TeopemMa o TpEX mnNapauleNbHBIX OPsAMBIX. Teopema o
cKpemuBarommxcs npsmbix. [lapamiensHoe mnpoektupoBaHue. (OCHOBHBIE CBOMCTBA MapajlieTIbHOTO
npoektupoBanus. M3o00paxkeHne pazHeix GUTyp B MapaijiesibHON npoekiuu. LlenTpanbHas mpoekius. YTou
C COHAIPaBJICHHBIMU CTOPOHAMHU. YTOJI MEXKIY MPSMBIMHU. 3ajladyd Ha JI0KAa3aTeIbCTBO M MCCIICIOBAaHHE,




CBs3aHHBIC C PACIIOJIOKCHUEM ITPAMBIXB ITPOCTPAHCTBC.

Hpakmulteacoe 3anamue

Camocmoamenvnana paboma

Tema 2.3.
IHapannenvnocme
nPAMbBIX U
naockocmelil 6
npocmpancmee.

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoeo mamepuana: IIoOHATHSA: TapaUICILHOCTh MPSMON M IUIOCKOCTH B IPOCTPAHCTBE.
[Ipusnak mnapaminenbHOCTH 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
napajieJbHOrO 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 IMPUHAMNICKAIIYI0 JAaHHOM 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 IJIOCKOCTAMM; O MEPECEYCHUH IPSIMOM C ABYMS apajuIeNIbHbIMU 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
MEepIeHINKYJIApa U3 TOUKKW Ha npsamyro. Teopema o TpéX mepneHaukynspax (mpsmas v oOpaTHas). Yrou
MEXIy  CKpellMBarOUMuca  OpsAMbIMU. [IOMCK  NEPHEHAMKYISAPHBIX IPSAMBIX € IIOMOIIBIO
MEPIEeHIUKYISAPHBIX TUIocKocTe OpToroHanbHoe HpoekTupoBaHue. IlocTpoenue cedenuii Ky0a, MPU3MBI,
IIPaBWJIBHON NIUPaMUbI ¢ TOMOLIBIOOPTOrOHAIBHON NMPOEKIMH. 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 MEPHEHAMKYISPbI: 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.lleprieHukynaspHbie
mIockocTy. CBOICTBA B3aMMHO MEPIEHAUKYJSPHBIX IUIOCKOCTe. [Ipu3Hak mnepneHauKyIsipHOCTH
IJIOCKOCTEM; T€O-peMa O MPSAMOW MEPECEUEHU ABYX IIOCKOCTEH NEPNEHIUKYIISIPHBIX TPEThEN MIIOCKOCTH.
[IpsimoyronbHBI  mapajuienenunen; KyO; H3MepeHus, CBOWCTBAa MPAMOYIOJBHOTO 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 INIOCKOCTH B CTaHJApPTHBIX MHoOrorpanHukax. Ilapa
MapajuieJbHbIX IUIOCKOCTEH Ha CKPEIIMBAIOLIUMXCS MPSIMBIX, PACCTOSHUE MEXAY CKPEIIUBAIOIIUMUCS
MPSIMBIMU B TIPOCTHIX cUTyanusix. OMycKaHWE MEPIECHAUKYISPOB, BHIYUCICHUE PACCTOSHUU OT TOYKHU JI0
TOYKHU; NPSIMOM; MIIOCKOCTH. BbIuKclieHne pacCTOSHUI MEXIy CKPELIMBAOUIUMUCA TPSIMBIMHU 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. Ilpsmas 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. CKanﬂpHoe MIPOU3BCACHUC, BBIYUCIICHUE YIJIa MCXKAY
BEKTOpaMUB IIpocTpaHcTie. [Ipocrenime 3aqaun ¢ BEKTOpaMH.

Hpaxmuuecxoe 3anamue

Camocmoamenvhuas paboma

Tema 2.8.
Ananumuueckasn
2eomempus.

.]IeKl{MOHHOB 3aHamue
Coc)epofcaHue y‘l€6H020 mMamepuaia: HOBTOpCHI/ICZ KOOpAWHATBI BEKTOpPAaHA 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 mnpousBencHue. 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 ¥ IpaBUIbHONIIMpPAMHUJIE.

Hpakmulteacoe 3anamue

Camocmoamenvnasa paboma

Tema 2.9.
Oo0vém
MHO202DAHHUKA.

Jlekyuonnoe 3anamue
Cooepoicanue yuebnoco mamepuana: O6béM Tena. O0BEM NPSAMOYTOIBLHOTO MapajyieNenuneaa. 3agauu oo
YABOCHUU Ky0a, 0 KBaJpaTypeKy0a; 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
BbIUHCIIEHHEM O00BEMOB IpsIMON Hpu3Mbl. llpukiiagHbie 3a7aun, cBA3aHHbIE C OOBEMOM INPSAMOUM MPU3MBI.
Beruuciienne 06bEMOB Tell ¢ MOMOIIBIO onpeenéHHoro naterpaia. O0bEM HaKJIOHHOUIPU3MBI, TUPAMUJIBI.
®opmyna o6béMa nupamuipl. OTHOIIEHHE 00BEMOB UpaMuAC o0ImKM yrioM. CTepeoMeTprUecKue 3a1aun,
CBsI3aHHbIE C 00bEMaMM HAKJIOHHOW mpu3Mbl, nupamuabl. [Ipuknanseie 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, OOpa3yrolye 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 U BHIYMCIIEHUE,TIOCTPOCHNEM CEUeHNI LIWINHApa, KoHyca. [Ipukiagnble 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 3a/laui 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 mmnuaApa. Teopema 06 00bEMe mpsiMoro muHApa. [ Lomagu
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 «OO0bEMBI U
wiomaau mnosepxHocrerd ten. O0bEM mapa u mapoBoro cexropa. Teopema o0 o0béme mapa. [Tnomane
cheprl. CTepeoMeTpUYEeCKHE 3aa4yM, CBSA3aHHBIC C BBIYUCICHHEM OOBEMOB IApa, MIAPOBOTO CETMEHTA,
mapoBorocekTopa. [Ipuknaaaeie 3agaun o Teme «O0bEMBI Te», CBI3aHHBIE C 00BEMOM IIIapa M IUIOIIAILI0
cdepbl. COOTHOIICHUST MEX/Y IJIONIAIMH TOBEPXHOCTEH U 00bEMaMu 1o00HBIX Tel. [logo0HbIe Tena B
npoctpancTBe. M3Menenue 06béMa mpu mogoomn. CTepeoMeTprIecKre 3aa9i, CBI3aHHBIC C BEIYHMCICHHEM
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 IBMKEHUN. Bupl IBMKEHMH: MapauieabHbIi epeHoc, IeHTpaabHas CAMMETPHUS,
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.
Dnemenmol meopuu
epaghos. Cnyuaitnole
onvimol, ciyuaiinsle

Jlekyuonnoe 3anamue

Cooepotcanue yueoHoeo mamepuana: I'pad, cBsI3HBINA rpad, MpeacTaBICHUE 33/Ja4d C MOMOIIBIO rpada.
Crenens (BasieHTHOCTB) BepiiuHbLIIyTh B rpade. Llenu u uukisl. I'padsl Ha mockocTu. lepeBociydaitHOro
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 3anamue
Camocmoamenvnas paboma
Tema 3.2. Jlekyuonnoe 3anamue

Onepayuu nao
MHOMCECMEAMU U

Cooepoicanue yuebnozo mamepuana: Ilepeceyenne, 00beAMHEHNE MHOXKECTBH COOBITUH, IIPOTHBOIOI0XKHBIE
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€poAmMHOCHb.
He3agucumvle
codvimus.
Tema 3.3. Jlekyuonnoe 3anamue
dnemenmul Cooepocanue yueonoco mamepuana: KomOunaropHoe npaBuiio ymHoxeHus. [lepectaHoBku u akropuall.
KOMOUHamopuKu. Uucno coueranmii. 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 yuebnozo mamepuana: CnydaiiHasg BenuuuHa. Pacmpenenenue BepositTHocTed. [[marpamma
u pacnpeoeneHus. pacnpenenenus. Omnepauuu HajJ Cly4ailHeIMM BenuuunHamu. [lpumepsl pacnpenenenuil. bunaphas
CilydaiiHas Benu4MHA. ['eomeTpruyeckoe paci-peaesenre. bunomuanbsHoe pacnpeneneHne. MareMarnueckoe
OKUJaHHWE clydyaliHOW BenuuuHbl. COBMECTHOE paclpelelieHue IByX CIIy4alHbIX BennuyuH. HesaBucumbie
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 BhIOOpKe. 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), HOpMajJbHOMY pacnpenesneHusaM. DyHKIUsA IIIOTHOCTH BEPOATHOCTH I0KA3aTEIBbHOIO PaCIpe/eIeHHUs.
nokazamesnpHoe 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 cyuainnvimu | Tabnuy. KoBapuanus aByx ciydaiiHbeix BesnnduuH. Koadduuuent koppensauuu. CoBMecTHbIe HaOMIOAEHUS
eéeuyuHamu. IBYX BeIUYMH. BeIOOpOUHBIN KOdhduLmeHTKOppesiiuy. Paznuuue Mexay TMHEHHON CBA3BIO U IPUYUHHO-
ClleZICTBEHHOU cBs3bt0. JIumHeliHas perpeccus. Ilpaktuueckas paboTa ¢ HCIOJIb30BaHHEM 3JIEKTPOHHBIX
Ta0JINII.
Ilpakmuueckoe 3anamue
Camocmoamenvhnas paboma 3
JEKIMOHHBIE 3aHATHS 4
MPAKTUYCCKHUE 3aHITHS 6
CamocrosiTesbHas padora 114
Kouncyabranun -
IIpomesicymounas ammecmayus 6 popme IK3amena 6o 2 cemecmpe 2
YueOHas Harpy3ka (Bcero): 126




