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IIporpamma 061e06pa3oBaTeNbHOR IUCIHILTHHEL «00J1.04 Maremarrka» pazpaborana Ha

OCHOBE:
- (ezepanbHOro ToCyJapCTBEHHOTO 00PA30BATENBHOIO — CTAHJApTa  CPELHEro obmrero

o0pasoBaHus;

- OCHOBHOI1 06PA30BaTETHHON IPOrPAMMEI CPENHETO 00LIEro o6pasoBanus,

- denepanpHOro rocyJapcTBeHHOr0  00pa3oBaTe/bHOTO CTaHmapra  CpeIHero
npodeccuonanbHoro 00pasoBaHud (nanee — ®I'OC CIIO) no cneumansrocta 09.02.07
«MpopMalHOHHBIE CUCTEMBI M [IPOTPAMMHPOBAHKEY;

- mpuMepHOH paboueii MmporpamMMeI 001meo6pa3oBaTeIbHOM NUCIUILIMHBI «MaremaTuka» 110
TEXHUUECKOMY IMPODHIIO;

- yduebHOro IMJaHa IO CHELHUATLHOCTH 09.02.07 «MudopmalMOHHBIE CHCTEMBI H
NpOrpaMMHPOBAHHUEN; |

- paboueit TPOrpaMMbl BOCIIUTAHHS IO CHEMHATBHOCTH 09.02.07 «MadopManHOHHbIE CUCTEMBI

¥ IPOTPAMMHPOBAHHE.

Opraunusauus-paspadorunk: KpacHOKyTCKH 300BeTepUHAPHBIA TEXHUKYM - (uiuan
(demepaTsHOro roCYIapCTBEHHOTO —OFOUKETHOTO — 00pa3soBaTebHOTO  yHUPEKICHAA
polciero obpasoanust «CapaToBCKMi TOCYJapCTBEHHBIH YHHBEPCUTET TICHETHKH,
GroTexHomoruy 1 urkenepur nmexu H.M. Bapuiosay.

Paspa6orunk: YKancuroa M.I" npernofasatens.

PaccMOTpeHa Ha 3ace/laHiy [IUKIOBOH KomMucchu 0011e00pa3oBaTeNbHbIX THCLHILIHE,
npotokon Ne 7 ot «12» maa 2025 roza.
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Pexomenoparo Metoarueckuy CoBeTOM (riIMana K HCI0Jb30BaHMI0 B y4eOHOM mpowecce,
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN MPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCITUTIINHBI
«00/.04 MaremaTuka

1.1 MecTo JMCHMILVIMHBI B  CTPYKType OCHOBHOH NpPO(ecCHOHAIBLHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI:

Oo6meobpazoBatenbhas aucuuruimaa «O0/J[.04 Marematuka» sBIseTcs 00s3aTenbHON
yacTeio 00I1e00pa30BaTeNbHOTO LHKIAa 00pa30BaTEIbHONH NPOTrpaMMBl MO CHEIHAIHLHOCTH
09.02.07 UapopMainoHHbIE CUCTEMBI ¥ TPOIPAMMHUPOBAHHUE.

O6meo6pazoBarensHas auciumuinHa «O0J[.04 MaremaTtuka» wu3ydaercs Ha 0a30BOM
YpOBHE.

1.2. lleau 1 nJIaHUPyeMble Pe3yabTAThl 0CBOCHUSA TUCIUIINHBI:

1.2.1. Heap AUCHUINIHHBI

Copmepxanne paboueld mporpammbl  obmieoOpasoBarensHoi AuctumiuHbl  «OO0/.04
MareMaTiKa» HampaBlIeHO Ha JOCTIKEHHE pPe3yJbTaTOB €€ HM3Y4YeHHS B COOTBETCTBHH C
tpeboBanusmu ®I'OC COO c yuerom npodeccuonansHoi HanpasieHHocTr PI'OC CIIO:

- (¢opMHpOBaHHE TPEICTABICHUH O MaTeMaTHKE KaK YHUBEPCAIBHOM S3bIKE HAYKH,
CpeICTBE MOJCIIMPOBAHHS SIBIICHHI U IPOLIECCOB, 00 UIESIX M METOJaX MaTeMaTHKH,

- pa3BUTHE  JIOTUYECKOTO  MBIIUICHHS,  IPOCTPAHCTBEHHONO  BOOOpa)KeHUS,
ITOPUTMHUYECKON KYJIbTYPbl, KDHTHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOAUMOM i Oy Ty1eit
npodhecCHOHANBHOM NeSTeNIbHOCTH, I MIPOJOJHKEHHS 00pa3oBaHus U caMoo0pa3oBaHus;

- OBIAJCHME MAaTEMaTHYECKUMH 3HAHUSMH W yMEHHSIMH, HEOOXOJWMBIMH B
MIOBCEHEBHOM KU3HU, Ul U3yUEHHs] CMEXHBIX €CTECTBEHHO-HAYUHBIX MPEIMETOB Ha 0a30BOM
YPOBHE M TUCIMILINH MPO(EeCCHOHANBHOTO IUKJIIA, AT NOJIy4YeHUs: 00pa3oBaHus B 00JacTsX, He
TpeOyOmMX yriayoaeHHON MaTeMaTHYECKON TOITOTOBKY;

- BOCHHUTAaHHE CPEACTBAMHU MATEMAaTHKH KyJbTYPHl JIMYHOCTH, MOHUMAHU 3HAYUMOCTH
MaTeMaTUKH TSI HAYYHO-TEXHHYECKOTO TpOrpecca, OTHOIICHHWS K MaTeMaTHKe KaK K YacTH
oOlIeyesoBeUecKoil KyJNbTypbl 4Yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHS MaTEMaTHKU,
IBOIIOIIUEN MaTeMaTHYECKUX UIeH.
1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 00me00pa30BaTeIbHONH AWUCHMIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHne JUCUUIUIMHA UMEEeT NP (POPMUPOBAHUH U PA3BUTUH OOLINX
komnetenuii: OK 01 - OK 05



OO0mue KOMIeTeHINHA

Ilnanupyemble pe3yJbTaThl 00yUeHUs

Oo0mme

JAucuunjinHapHble

OK 01. Beibupatb ciocoObt
penreHus 3a1a4
podeCCUOHATEHOM
JeSITETBHOCTH
NPUMEHHUTEIEHO

K Pa3JINIHBIM KOHTEKCTaM

B ywactu TpysnoBOTr0O BOCIIUTAHHUS:

- TOTOBHOCTh K TpYAy, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYI0IIO0HE;

- TOTOBHOCTbH K aKTUBHOM ACATCIbHOCTU
TEXHOJIOTHYECKONH M COIUAILHON HAMpPaBICHHOCTH,

CIOCOOHOCTh ~ MHUIMHMPOBaTh, IUIAHUPOBaTh U
CaMOCTOATCIIbHO BBIIIOJIHATE TaKYI0 JACATCIIbHOCTD,

- HHTEpEC K Ppa3IUYHBIM cdepam
npodecCHOHAIBHON e TeIbHOCTH,

OBnanenue YHHUBEPCAIBHBIMHU y4eOHBIMU
[I03HaBaTEIbHBIMU ACHCTBUSIMHU:

a) 0a30BbIC JIOTUUECKUE JEHCTBHSL:

- CaMOCTOSATEILHO (hopMyTupOBaTH u
aKTyaJqM3UpoBaTh MpoOsieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIMBATh CYIICCTBEHHBIH IPH3HAK WIIH
OCHOBaHHuA [JI1 CpaBHCHUA, KHaCCI/I(l)I/IKaHI/II/I u
000011IeHHS;

- ompenensaTh IeNd JCATEIbHOCTH,
nmapaMeTpbl U KPUTCPUHN UX TOCTUIKCHUSA
- BBIABJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B
paccMaTpUBaEMbIX SIBICHUIX;

- BHOCHUTbH KOPPEKTHUBBI B JI€ATEIBHOCTD, OIICHUBAThH
COOTBETCTBHE pPE3yJIbTATOB IENIIM, OIECHUBATH
PHCKH TOCIECTBUH ESITEIbHOCTH;

- pa3BHUBaTh KPEATHBHOE MBIILJICHUE IPU PEIICHUU
JKU3HEHHBIX POOIIeM

0) 6a30BbIC HCCIICOBATEIILCKUE IEHCTBHS:

- BJIJICTh HABBIKAMH YYeOHO-HCCIICIOBATEIbCKOM U
HpOGKTHOﬁ JACATCIIBHOCTH, HAaBbBIKaMU pPa3pClICHUA
npobiem;

- BBISBISATH IPUYMHHO-CICACTBEHHBIC CBSI3U U

3aJaBaThb

-BJIaJICTb METOAAaMHU O0Ka3aTC/IbCTB, aJITOPUTMAaMHU PCIICHUS 3a4a4;

yMeHue (OpMyIHpPOBaTh OIPEACICHHUS, AKCHUOMBI M TEOPEMBI,
MIPUMEHATh MX, MPOBOJUTH JOKa3aTeIbHBIE PACCYXAECHHUS B XOJIe
pelieHus 3ajay;

YMETh OIEpUPOBATH MOHATUSAMU: CTETIEHb YUCIA, JOTapu(M Ynca;
YMEHHUE BBINOJHATH BBIYMCIEHHE 3HAUYEHUH M IpeoOpa3oBaHus
BBIPOKEHUH CO CTENEHsSMU M JiorapumMamu, HpeoOpa3oBaHUs
IpoOHO-pallOHATIBHBIX BBIPAKEHUH;

yMeTb OIIepHPOBATh HOHSTHSAMU: panuoHaJIbHEIE,
UppaloOHAILHBIE, NOKa3aTeNbHbIE, CTCTICHHEIE,
gorapuMuUeckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U
HEepaBEHCTBA, UX CUCTEMBI;

YMETh OIEPUPOBATh MOHATUSAMH: (DYHKIHSA, HempepbIBHAS
¢yHKUMS,  TPOM3BOAHAS,  TMEpBOOOpa3Hasi,  ONpEAeTCHHBIN
UHTETpa]; YMEHHE HaXOJUTh HPOU3BOJHBIC 3SJIEMEHTAPHBIX

(GyHKIWH, UCMONB3Ysl CHpPAaBOYHBIC MaTepHaibl; HCCIEAOBATH B
HpOCTeﬁMHX clydasax q)YHK]_[I/II/I Ha MOHOTOHHOCTH, HaXOIUThb
HauOONBIINE W HAUMCHBIIWUE 3HAYCHHS (YHKIHHA; CTPOUTH
rpaduKd  MHOTOWICHOB  C  HKCIOJb30BaHHEM  ammapara
MaTEMATUYECKOI0 aHaIW3a;, [PUMEHATH IPOU3BOIHYIO IIPHU
peuieHuu  3aJad = Ha  JBMDKGHHE; — pellarh  MPaKTHKO-
OPHCHTHPOBAHHBIE 3aaud HAa HAWOOJBIINE W HAUMCHBIINE
3HAYCHUS, HA HAXOXKJICHUE ITyTH, CKOPOCTH H YCKOPEHUS,

YMETb ONCPUPOBATL IMMOHATHUAMU: paAlMOHAIbHAA q)YHKHI/IH,
MoKa3aTeNbHasT PYHKIWS, CTENICHHAs (YHKIHS, JIorapudmuaeckas
(hyHKIHS, TPUTOHOMETpUYeCKHe (DYHKIHMH, OOpaTHBIC (DYHKITHH;
YMEHHUE CTPOHUTh TpaQUKH W3yYEHHBIX (YHKIUH, HCIIONH30BaTh
rpa@uku TpH HW3YYCHUU TIPOIECCOB M 3aBUCHMOCTEH, TIpU
pellieHHH 3a7a4 W3 JPYruX YYeOHBIX TPEIAMETOB W 3a/a4 W3
pealbHOM KU3HH; BBIpaXarh (OpMyJaMH 3aBHCHMOCTH MEXIY
BCJIMYUHAMU,

YMETh pelliaTh TeKCTOBBIE 33/1aUd Pa3HbIX THIOB (B TOM YHCIIC Ha




aKTyaJIM3upOBATh 3a/lady, BBIABUTATH TUIIOTE3y €€
pelieHus, HaXOJIUTh apTyYMEHTBI IS
JIOKa3aTeIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh
rapamMeTphl U KPUTEPUHN PEIICHNUS,

- aHANM3UPOBATH IIOJNYYCHHBIE B XOJE PEUICHUS
3aayd  pe3yJbTaThl, KPUTHUUYECKH OLEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3WPOBATh HW3MCHCHHE B
HOBBIX yCIIOBUSIX;

-- YMETh MEPEHOCUTh 3HAHUS B MO3HABATENIBHYIO U
MIPAKTUYIECKYIO 00JIACTH JKU3HEACSITCITHHOCTH;

- yMeTb HHTErpUpOBaTh 3HAHMUS M3 Pa3HBIX
MpeaMETHBIX 00JIaCTel;

- BBIIBUTATb  HOBBIE  H[EH, IpeIaraTh
OpPUTHHAJIBHBIE TTOAXO0/BI U PEIICHNUS;

u CIOCOOHOCTH ux UCIIOJIb30BaHMS B

IMO3HABATEIIFHON 1 counaanoﬁ IIPAKTUKE

IMPOUCHTLI, OOJM W 4YaCTHh, Ha ABHIKCHHC, pa60Ty, CTOUMOCTbD
TOBapOB W YCIYT, HAJOTH, 3aJa4ydl W3 OOJIACTH YTPaBJICHUS
JUYHBIMA W CEMEHHBIMH (UHAHCAMH); COCTABIIATH BBIPAKECHHUS,
ypaBHEHUS, HEPABCHCTBA M HX CHCTEMbI 10 YCJIOBHIO 3a/auH,
HCCIIeIOBATh MOJTy4YEeHHOE petieHue u OIICHUBATh
IPaBIONOJO0HOCTh PE3YIhTATOB;

YMETh OICPUPOBATh IOHATHAMH: CpelHee apu(MeTndeckoe,
MeJMaHa, HauOoJIblliee ¥ HAaWMEHBIIEEC 3HAYCHHS, pa3Max,
JICTIEPCHS], CTAHJAPTHOE OTKJIOHEHUE YHCIIOBOTO Ha0opa; yMEeHUe
W3BIIEKaTh, HHTEPIPETUPOBATh MHPOPMAIIHIO, TIPEICTABICHHYIO B
TabIuIax, Ha JuarpaMMax, rpadukax, OTpPakalollyl CBOWCTBA
PEAIBHBIX TPOIIECCOB M SIBICHUIA, MPEICTABIATh UHPOPMAIIHIO C
MIOMOMIpI0 TAOJNWII W JIUarpamm; HCCIEeI0BaTh CTaTUCTHUECKUE
JaHHBIC, B TOM YHCJI€ C IIPUMCHCHHUEM I'pa(l)I/IT-IeCKI/IX METOA0B U
3JICKTPOHHBIX CPE/ICTB;

YMETh ONEpPHPOBATh MOHATUSMU: CIYYaiHBIN ONBIT U CIydaifHOe
COOBITHE, BEPOSITHOCTD CIYYalHOTO COOBITHS; YMEHUE BBIUUCIATH
BEPOATHOCTDH C HUCIIOJIB30BAHUEM rpa(bnqecxnx METOIO0B,
MIPUMEHATh (OPMYJIBI CIOXKECHHS W YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIE (akTel W (OpPMYyNBl TIpH pEHmIeHUH 3ajad;
OLICHMBATb BCPOATHOCTHU PECaJIbHBLIX CO6I)ITPII7H 3HAKOMCTBO CO
CIIy4allHBIMM  BEJIIMYMHAMHU; YMEHHUEC MPHBOAHWTH  IPUMEPHI
MPOSIBIICHUS]  3aKOHAa  OOJBIIMX YHCENT B MPHUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

YMETHL OICPUPOBATHL MOHATUAMU: TOYKA, IpsaAMasd, IJIOCKOCTD,
MIPOCTPAHCTBO, JBYTPAaHHBIH YTOJN, CKPEIIUBAIOIINECS MPSMBIE,
MapauIeTFHOCTh U TMEPIEHINKYIAPHOCT MPSIMBIX U IIOCKOCTEH,
YO MEXAY IPSIMBIMH, YIOJl MEXKY HMPSMOM U INIOCKOCTBIO, YIOJl
MEXy IUIOCKOCTSIMH, PACCTOSIHHE OT TOYKH JI0 IUIOCKOCTH,
paccTosTHIE MEXTy MPSMBIMH, PACCTOSHHUE MEXIY TUIOCKOCTSIMU;
YMEHHUE UCIOJIb30BaTh MPH PEIICHUH 3a/1a4 M3y4YeHHbIE (DaKThl H
TEOpPEMBI TUIAHUMETPUH; YMCHHE OIICHUBATH pa3Mepbl OOBEKTOB
OKPY>KaIOIIET0 MHUPA;

YMETb OIIEpHUPOBATh IOHATHAMH. MHOI'OIrpaHHHUK, CCUYCHUEC
MHOTOTpaHHWKa, KyO, Mapajuleienunes,, Ipu3Ma, NHpaMuia,
(urypa M IOBepXHOCTh BpallleHUs], IWIMHJP, KOHYC, map, cdepa,




cedeHus (urypsl BpalleHHUs, IJIOCKOCTh, Kacaromascs chepsl,
OWIMHJPA, KOHYCA, TUIOMAAb MOBEPXHOCTH MUPAMUJBI, MPU3MBI,
KOHyca, I[WJIWHApa, IUlomags  cepel, 00beM  Kyoa,
NPSIMOYTOJILHOTO  Mapajuleienuieaa, MUPaMHIbl,  [TPHU3MBI,
HWIMHJPA, KOHYyCa, 1Iapa; YMEHHE N300pakaTh MHOTOTPAaHHUKH U
MTOBEPXHOCTH BpAIICHUs, WX CEYCHUS OT PYKH, C TOMOIIBIO
YEpPTEKHBIX MHCTPYMEHTOB H DJJIEKTPOHHBIX CPEINCTB; YMEHHE
pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATh
IIPaBUIIbHBIE MHOTOTPAHHUKH;

YMETh ONEPHUPOBATH TOHATHSMH: JBIJKCHHE B IPOCTPAHCTBE,
1oI00HbIe (QUTYPBI B MPOCTPAHCTBE; HCIOJIB30BATh OTHOIICHUE
wioniaeldl MoBepXHOCTe W 00BEMOB TMOAOOHBIX (uUryp mpu
peIIeHUH 3a71a9;

- YMCTb BBIYHUCIIATHE T'COMETPUYCCKHUE BCIINYMUHBI (ZIJII/IHa, yroi,
IJIOMIAlb, 00BEM, TUIOMIA/h MIOBEPXHOCTH), UCIIONB3Ys U3yUCHHBIC
(hopMYJIBI 1 METOIBI;

- yYMeTh OIEpHUPOBATh TOHATHAMH: IPSIMOYTOJIbHAS CHCTEMa
KOOPJMHAT, KOOPJIWHATBHI TOYKH, BEKTOP, KOOPIWHATHI BEKTOPA,
CKaJSIpHOE TPOU3BENICHUE, YIroJ MEXAy BEKTOpaMH, CcyMMa
BEKTOpPOB, IPOM3BEICHNE BEKTOpPa HA YHCIO; HAXOIHUTh C
MOMOIIBI0 M3YYEHHBIX (OPMYT KOOpAMHATHI CEPEIUHBI OTpE3Ka,
PacCcTOSTHUE MEXTY IBYMS TOUKAMH;

-yMEeTh BBIOMPATh MOAXOMSANINA W3YYCHHBIA METOJ IS pEIICHUs
3aaa4u, pacCrio3HaBaTb MaTEMAaTU4YCCKUEC (1)aKTBI U MAaTECMAaTHUYCCKUC
MOZCINU B MPUPOAHBIX U OGHIGCTBCHHBIX SIBJICHUAX, B UCKYCCTBEC,
YMEHHE TPUBOAHUTH TIPUMEPHl MaTEMAaTHYECKUX OTKPBITUH
POCCHICKON M MHUPOBON MaTeMaTHIECKON HAYKH

OK 02. Ucmonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAITU3a
WHTEPIIpETAIUH
HHPOPMaIVH, 1
HH(POPMAIOHHBIC
TEXHOJIOTMH JIJIS| BHITIOJTHCHHUS
3aja4 MpoheCCUOHATBHON
JISSITETIbHOCTH

B o0OnacTH 11eHHOCTH HAy4YHOTO ITO3HAHUS:

-c(hopMHUPOBAHHOCTD MHUPOBO33pEHHUA,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Juaiore KyJBTYP,

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHDE;

- COBEpIIECHCTBOBAaHUE SI3bIKOBOM W UYMTATEIbCKON
KYJIbTYphl KaK CpEACTBAa B3aMMOJCHCTBUS MEXKIY

- yYMeTb OIEpUPOBATh TMOHATUSIMH: palMOHaNbHAs (QYHKIHS,
mokasarenbHas QyHKIUs, CTeTIeHHass QYHKIUSL, JorapupmMudeckas
(dbyHKIMA, TpuroHOMeTpuieckne (yHKIUH, oOpaTHble (DyHKIUY;
YMEHHE CTPOWTH I'paUKH HM3YYEHHBIX (DYHKIMH, HCIOJIB30BATh
rpaduKi TpH HM3YYEHUH MPOIECCOB M 3aBUCHUMOCTEH, MpHU
pelieHny 3aiad M3 JIpPYruxX Y4eOHBIX NPEIMETOB M 3a1ad U3
peanbHOl JKM3HM; BBIpakaTh (HOPMyJIaMH 3aBUCHMOCTH MEXKIY
BEJINYMHAMH;

- YMeTb ONEpPHPOBATH TOHATHUSIMH: TOXJIECTBO, TOXJIECTBEHHOE




JIIOAbMU U IO3HAHWA MUPaA,
- OCO3HaHHC IICHHOCTHU Hay‘lHOﬁ ACATCIBbHOCTH,

TOTOBHOCTh OCYILLECTBIIATh IIPOEKTHYIO u
MCCIIEZIOBATENBCKYIO JIEATENIbHOCTh HHANBUAYAIBHO U
B TpYyIIIE.

Osgnanenue YHHUBEpCaIbHBIMU y4eOHBIMU

IIO3HaBaTCIbHBIMHN HeﬁCTBHHMH:

B) paboTta c HHpOpPMAIHEH:

- BIIQJICTh HaBBIKAMH IIOJy4eHUs MH(GOpPMAIMU U3
UCTOYHMKOB  pa3HBIX  THIIOB,  CAMOCTOSITEIBHO
OCYLIECTBIISITh TIOMCK, AQHAJIN3, CHUCTEMATH3ALHUI0 U
UHTEpIpETAlMI0 UHOOPMALMK PA3IUYHBIX BHUIOB H
(bopM mpencTaBIeHUS;

- co3/laBaTh TEKCTHI B Pa3NUuYHBIX (hopmarax ¢
y4eTOM Ha3Ha4yeHUs MHGOpPMAIMU U  LEICBOIl
ay[IUTOPUH,  BBIOMpas  ONTHMalbHYHO  (opmy
HPECTABICHNS U BU3yaIU3aLliH;

- OLICHUBATh JOCTOBEPHOCTD,
uHQOpMaIM, €€ COOTBETCTBUE
MOPaJIbHO-3THYECKUM HOpMaM;

- HKCITOJIB30BaTh CpPEACTBA WH(DOPMALMOHHBIX H

JICTUTUMHOCTD
IIpaBOBbIM n

KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMA B  PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17}
OpraHHU3alOHHBIX 3a1a4 c COOJTI0JICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKH OE30MMaCHOCTH,
TUTHCHBI,  pecypcocOepekeHHs,  TMPABOBBIX |
STHYECKHUX HOPM, HOPM WHPOPMAITHOHHOH
0e30IMacHOCTH;

- BIAJCTh HAaBBIKAMH PACIIO3HABAHUS W 3alllUThI
uHdopMari,  HHPOPMAITMOHHOW  0€301TacHOCTH
JIMYHOCTHU

npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHECHHN U
HEPAaBEHCTB, PAaBHOCHIBHOCTh YPABHEHUH, HEPABEHCTB U CUCTEM,
palMoOHaJIbHbIE, HppalMOHAIbHBIE, IOKA3aTeIbHBIC, CTEIICHHEIE,
norapudmMuieckue, TPUTOHOMETPUYECKHE ypaBHEHUS,
HEpAaBEHCTBA M CHCTEMBI; YMETh pellaTh ypaBHEHHs, HEPABEHCTBA
1 CHCTEMBI C MIOMOLIBIO PA3IMYHBIX IIPUEMOB; PeIlaTh YPaBHEHHUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; NPUMEHSTh YpaBHEHHA,
HEPaBEHCTBA, UX CUCTEMBI JUISl PEIIeHNs MaTeMaTHYECKUX 3a/1a4 U
3a7a4 U3 pasjInuHbIX 00JacTeil HAyKU U peabHOM KU3HHU;

yMeTh CBOOOJHO ONEpPUPOBATh IOHATHSMU:  JIBUKEHHE,
napajuielbHBIl  MEPeHOC, CHUMMETPHUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHE MNOAOOMSA, MOAOOHBIE
($urypsl; yMeTh paclio3HaBaTh paBHbIE U IOA0OHBIE GUTYPBI, B TOM
YHCclie B MPHUPOJIE, UCKYCCTBE, apXUTEKTYPEe; YMETh HCIIOJIb30BaTh
reOMEeTpUYECKHE  OTHOIIEHHS, HaXOIUTh  IEOMETpPHUYECKHe
BEJINYMHBI (JUTMHA, YTOJl, II0Iaab, 00bEM) IIPU PELICHUH 3a1a4 U3
Ipyrux y4eOHbIX IPEAMETOB U U3 PEealbHOM XKU3HU

OK 03. IInanupoBats u
peanr30BbIBATE COOCTBEHHOE
podecCHOHATBEHOE U
JMYHOCTHOE Pa3BUTHE,
IPEANPUHUMATENBCKYIO

B o0nacty 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSA:

-- c(OpPMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHW,
3THUYECKOTO TOBEICHHS;

- CIOCOOHOCTH OIIEHMBATh CHUTYAallMI0 U MPUHUMAThH
OCO3HaHHBIE PELICHHs, OPHEHTUPYSACh Ha MOPAIbHO-

YMETb OTIepHpOBaTh MOHATUSAMU: paloHaNbHbIe,
HppalOHaIbHEIE, II0Ka3aTeNbHBIE, CTETICHHBIE,
norapupMuIecKue, TPUTOHOMETPUYECKUE YpaBHEHUS u

HEpPABEHCTBA, UX CUCTEMBI;

YMCTh  OIICPHUPOBATH INOHATHUAMM. MHOTOIpaHHHK, CCYCHHC




JIeSITeIbHOCTD B
npodeccuoHansHOU chepe,
UCIIOIb30BaTh 3HAHUS 1O
(hMHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX KH3HEHHBIX
CHUTYaIHsX

HPaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HAaHME IJIMYHOTO BKJaJa B TIOCTPOCHHE
YCTOHYHBOTO OyAYIIEro;

- OTBCTCTBCHHOC OTHOLICHHWE K CBOMM POJUTCIIAM U
(WM) mpyruM 4iieHAM CEMbH, CO3JaHWI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TPUHSATHS [IEHHOCTEH CeMEeWHOM
KU3HU B COOTBETCTBHMU C TpaJullusdiMHU HapOJI0B
Poccuwu;

OsBnanenue
JICUCTBUSAMM:

a) cCaMOOpraHU3AIIHS:

- CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO

YHUBCPCAJIbHBIMU PEryJIATUBHBIMUA

NeSITeNIHOCTh, BBIBIATH TPOOJEMBI, CTaBUTh U
(hopmynHupoBaTh COOCTBCHHBIC 3a1auu B
0o0pa3oBaTeIbHON  JEATCILHOCTH W JKU3HEHHBIX
CUTYaIusX;

- CaMOCTOSITENTFHO COCTAaBISATh IUTAaH PEHICHUS
npoOieMbl C  y4eToOM HUMCIOIIMXCS  PecypcoB,

COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUI];

- TaBaTh OI[EHKY HOBBIM CHUTYAIIHSIM;

CIoco0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO
IIMPOKOW 3PYIUIIMK B Pa3HBIX OOJNACTAX 3HAHUM,
MOCTOSIHHO TIOBBIMIATE CBOM 0Opa30BaTENbHBIA U
KYJbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

WCIIONB30BaTh MPHUEMBl pedICKCHH IS  OICHKH
CUTYaIliH, BEIOOpa BEPHOTO PEIICHNUS;

- YMETb OIICHUBATbL PHUCKU U CBOCBPEMCHHO
MPUHAMATH PEIICHUS 10 UX CHIKEHUIO;

B) SMOITMOHAJILHBI HMHTEJUICKT, TPEATIOIararoIIHii
c(hOpPMHUPOBAHHOCTb:

BHYTpPEHHEH MOTHUBAIINH, BKJIFOUYAIOIICH CTPEMIICHUES
K JOCTH)KCHHI0O IeNH W YCIeXy, ONTHMH3M,
WHUOHUATUBHOCTb, YMCHHC HeﬁCTBOBaTB, HUcxoass us3
CBOHX BO3MOKHOCTEI;

- OMIATHH, BKJIIYAMONIEH CIIOCOOHOCTh NMOHMMAThH

MHOTOTpPaHHUKa, KyO, MapajieNenuries, Opu3Ma, MHpPaMuja,
¢urypa 1 IOBEpXHOCTb BpallleHUs, IUIHHIP, KOHYC, map, cdepa,
cedeHus: (puUTypBl BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl,
WIUHIPA, KOHYCa, MJIOMIAbh MOBEPXHOCTH MUPAMUJIbI, TPU3MBI,
KOHyca, WWIMHApa, IUomans  cdepel, o00beM  KyOa,
OPSMOYTOJIFHOTO  TapajUleNienuieaa, [HpPaMUabl,  [PU3MBI,
MWIMHJPA, KOHYCa, [Iapa; yMeHHe H300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTH BpAIleHUs, MX CEYEHHUs OT PYKH, C ITOMOIMIBIO
YEpPTEKHBIX HHCTPYMEHTOB M DJEKTPOHHBIX CPEICTB; YMETb
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIO3HABAThH
NpaBWIbHBIE MHOTOTPaHHHKH;

YMETh ONEPHPOBaTh MOHATHAMHU: MPSIMOYTOJbHAs cHCTEMa
KOOpJMHAT, KOOPIWHATHI TOYKH, BEKTOp, KOOPIMHATHI BEKTOPA,
CKIIPHOE IPOM3BEJICHUE, YIrOl MEXIy BEKTOPaMH, CyMMa
BEKTOPOB, NpPOM3BEICHHE BEKTOpa Ha YWCIO; HAaXOAWTh C
MIOMOIIIBI0 M3YYEHHBIX (OpMyJI KOOpAWHATBHI CEPEeIHHBI OTpPE3Ka,
pACCTOSIHUE MEXy AByMS TOUKaMU




SMOITMOHAIILHOE COCTOSIHUE NIPYTUX, YUUTHIBATH €T0
MIPH OCYIIECTBICHUHA KOMMYHUKAIIUHU, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

- COIMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIIHX
CIIOCOOHOCTh BBICTpaWBaTh OTHOIICHUS C JPYTHMHU
MOABMH, 3a00THTBCSA, TPOSABIATH HWHTEpEC U
pa3penmarh KOHMOIUKTBI

OK 04. DddexTrBHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH H
CaMOOTIPECIICHHUIO;

-OBJIa/ICHUE HaBBIKAaMH y4eOHO-HCCIIeT0BATENHCKOM,
MIPOEKTHOU U COLUAJIbHON JIEATENIbHOCTH;

OBnajzicHNEe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIBHOCTE:

- TOHUMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA
KOMaH/IHOW U WHAWBUYaTbHON pabOTHI;

- TpPUHUMATL IIETH COBMECTHOH EeATEIHHOCTH,
OpraHU30BLIBATh U KOOPAWMHUPOBATH NEHCTBUS TIO €€
JIOCTHOKCHUIO: COCTaBJIATh IUIaH IICUCTBUI,
pacmpenensTh pojid C y4eTOM MHEHUH YYaCTHUKOB
00CyXTaTh pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATH M BBITIOJIHATH PA0OTY B YCIIOBUSIX
peallbHOTO, BUPTYAILHOTO W KOMOWHHPOBAHHOTO
B3aMMOCHCTBH,

- OCYIIECTBIATH IO3UTUBHOE CTPATETHYECKOe
MOBEACHUE B PA3IUYHBIX CUTYalUsX, MPOSBISThH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUITHATUBHBIM.

OBnajzicHUEe  YHUBEPCAIBHBIMH  PETYJIATHBHBIMU
NECUCTBUSIMH:

T) IPUHATHE CEOS M IPYTHX JIIOCH:

- IPUHUMATh MOTHBBI M apTyMEHTHI IPYTUX JIIOIeH
P aHAIIU3€ PE3YJIHTATOB JECSATEIBHOCTH;

- IPU3HABATh CBOE MPAaBO U MPaBO APYTHUX JOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C MO3UIIAN
JIPYTOT0 4eJIOBEKa

- YMETb ONEPUPOBATH MOHATUSAMU: CIyHYaWHBIA ONBIT U Cily4ailHOE

COOBITHE, BEPOSITHOCTh CIyYallHOTO COOBITHS; YMETb BBIYHCIATH
BEPOSITHOCTh €  HCIIOJIb30BaHHWEM  TIpaduiyeckux  METOJOB;
MPUMEHSTH (HOPMYIIBI CIIOKEHHS W YMHOXEHHS BEPOSITHOCTEH,
KoMOWHaTopHble (akTl W (QOpMynbl IpH peIIeHHH 3alad;
OLICHMBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; 3HAKOMCTBO CO
CllydyallHBIMM  BEJIMYMHAMH;, YMEHHE IPHUBOAUTH IIPUMEPHI
OpOSIBIICHHS  3aKOHa OONBIIMX 4YHCel B TNPHUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

yMeTh CBOOOJHO ONEPHPOBATH MOHATHSMU: CTEINEHb C LIEJIbIM
noKaszarelieM, KOpeHb HaTypaJlbHOW CTENeHH, CTelneHb C
palMOHAJIBbHBIM MOKa3aTeslieM, CTeleHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKA3aTENIEM, JIOTapu(M YHciIa, CHHYC, KOCUHYC
Y TaHTEHC MPOU3BOJILHOTO YUCIIA;

yMeTb CBOOOJTHO ONEpUpPOBATH MOHATUSAMH: Tpaduk GyHKUIUH,
oOpatHast GyHKIHs, KOMIO3UIUs (YHKIWHA, JTUHEHHAS (QyHKIUS,
KBagpaTuuHass (QyHKOMsA, CTeneHHas (yHKOHA C  LElIbIM
nokaszarelieM,  TpUTOHOMeTpudeckne  (QyHKIHMH,  oOpaTHbIE
TPUTOHOMETPHUYECKHE ¢$byHKIMH, MOKa3aTeNbHast u
norapupmMudeckass QyHKIIUH; YMETh CTPOUTHh Ipadvku (yHKITHA,
BBITIOJTHATH TIpeoOpazoBanus TparukoB QyHKIIHIA;

- YMETbh HCIOJIb30BaTh TpapuKu QYHKIMHA I U3Y4EeHUs TPOLIECCOB

W 3aBUCUMOCTEH MpH pEIICHHH 3aJad U3 JPYTruX Y4eOHbIX
IIPEIMETOB M M3 PEalbHOW JKU3HM; BBIpaXaTb (opmynamu
3aBHCHMOCTH MEX]Ty BeJTHUNHAMU;

CBOOOJHO ONEPHPOBaTH MOHATHSAMHU: UYETHOCTh (DYHKIHH,
MIEPUOJUYHOCTD ¢dbyHKLIMH, OTPaHNYEHHOCTh ¢dbyHKLIMH,
MOHOTOHHOCTh (YHKIIUH, SKCTPEMyM (QYHKIHH, HauOoJbllee U
HaMEHbIIee 3HaueHWs (GYHKUUM Ha TNPOMEXYTKE; YMETb
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NPOBOAMTH HCCIEAOBAHUE (PYHKIUH;

YMETh UCIIOJIb30BaTh CBOMCTBA M TpaUKK (QYHKIHUH U peIIeHHS
ypaBHEHUH, HEPAaBEHCTB U 3a/1a4 ¢ apamMeTpaMu; M300pakaTb Ha
KOOPJMHATHOM IIJIOCKOCTHM MHOXECTBA PELICHUN YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05. OcymecTBiaTh
YCTHYIO ¥ IICEMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyJIapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
Y9IETOM OCOOEHHOCTEH
COILMATILHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0nacTu 5cTeTHYECKOro BOCIIUTAHMS:

- DCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUas
3CTETHKY  OBbITa, HAYYHOTO U  TEXHHUYECKOI'O
TBOpYECTBa, CIOPTa, TpyAa W  OOIIECTBEHHBIX
OTHOIICHUH;

- CIIOCOOHOCTh BOCHPHHHUMATH PA3JIUYHBIC BHIIBI
UCKYCCTBa, TPAJUIIMU U TBOPUSCTBO CBOETO U JAPYTUX
HapoOJOB, OINYIIAaTh ASMOIMOHAIBLHOE BO3JICHCTBHUE
HCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH JJISl JIMYHOCTH M
o0IIecTBa OTEUECTBEHHOTO M MHUPOBOTO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAAWIUH W HApPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHJAX
UCKyCCTBa,  CTpPEMIIEHHE  MpPOSBIATH  KadecTBa
TBOPYECKOW JTMYHOCTH;

OgiaeHne YHUBEPCAITBHBIMH KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

a) oOIIeHHE:

- OCYIISCTBIISITH KOMMYHHKAI[MM BO BceX cdepax
JKU3HU;

- pacmo3HaBaTh HeBepOaTbHBIC CPEICTBA OOIMCHUS,
MMOHUMATh 3HAYCHHE COLMATIBHBIX 3HAKOB,
Pacro3HaBaTh MPENOCHUTKA KOH(IMKTHBIX CUTYyallui
U CMSITYaTh KOH(IUKTEHI;

- pa3BepHYTO W JIOTHYHO W3/ararb CBOIO TOYKY
3pEHUsI C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJIICTB

YMETh ONEpUPOBATH IMOHATUSAMH: CpegHee apUPMETHUECKOe,
MeavaHa, HauOosblllee W HAaWMEHbLIEE 3HAYEHHs, pa3Max,
JCTIEPCHS], CTaHAapTHOE OTKIIOHEHHE YUCIIOBOTO Habopa; yMeHHe
W3BJIEKaTh, UHTEPIIPETUPOBATH HHPOPMALHIO, IPEICTABICHHYIO B
Tabnauuax, Ha auarpaMmax, rpadukax, OTpaskarollyl0 CBOICTBa
peaNbHBIX TPOLIECCOB M SIBJICHUIL, MPEACTABIISATh HHPOPMALIUIO C
MOMOIIBIO TAaONWI M JUarpaMM; HCCIEIOBaTh CTaTHCTHYECKHE
JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM TpadUIecKux METOAOB H
JJEKTPOHHBIX CPEICTB;
yMETh OINEpUpPOBaTh MOHATHUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, JABYI'PAaHHBIH YroJ, CKpEIIUBAIOIIMECH HpSMBIE,
NapaJuIeIbHOCTh U NMEPIEHIUKYIAPHOCT NMPSMBIX U IIIOCKOCTEH,
YTOJI MEXIY MPAMBIMH, YTOJI MEXIY MPSIMOH U MIIOCKOCTHIO, YTOJ
MEXIy TMJIOCKOCTSIMH, pPACCTOSIHUE OT TOYKM JIO IUIOCKOCTH,
PacCTOSIHUE MEXAY MPSMBIMH, PACCTOSHUE MEKIY IUIOCKOCTAMU;
YMETh HCIIONB30BATh MPH PEIICHUH 3a/1ad H3ydeHHbIe (HaKThl U
TEOpEeMbl TUIAHUMETPUH;, YMEHHE OLIEHHBATH pa3sMepbl OOBEKTOB
OKpY>KaIOILEro MUpa
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1.3. KonauyectBo 4acoB, OTBOAMMOE Ha OCBOCHHE MPOrpaMMbl Yy4eOHOM
JUCIHUIIIIMHbI

O06beM 00pa3oBaTeNbHOM Harpy3ku od0yuaromierocs 340 gacos,

B TOM 4HCJIE:
y4eOHBIX 3aHATHI 328 yacos;
[Ipomexyrounas arrectanus 12 gacos.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCITATLIAHBI

2.1. O0beM QMCHUILIMHBI U BHAbI Y4e0OHOIl padoThl

Bun yuedHoii padoTnl

Oobvem ¢ uacax

O0bem oOpa3oBaTeIbHOI MPOrpaMMbl IMCHUTIHHBI 340
B T.4.

YUeOHBbIX 3aHATHI 328
BT. 4..

TEOpPETHYECKOE 00yICeHUE 218
MPAaKTUYECKUE 3aHATHS 110
IIpome:xyTounasi arrectauus (audQepeHIIpoBaHHbIH 3a4eT — | cemecTp, K3aMeH 12

— 2 cemectp.)
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2.2. TemaTu4yecKUil JIAH U coJep:KaHue YUeOHOM TMCUMILINHBI

HaumenoBanue pa3xejioB 1 TEM

Copep:xxanne yueOHOro MaTepuasia (OCHOBHOE N
Nnpo¢deccHOHATbHO-OPHEHTHPOBAHHOE), JIA00PATOPHBIE H

NPaKTHYeCKHe 3aHSITHS, MPUKJIATHONH MoAYJIb (IPH HAJUMYHUH)

Oo0Lem
4acoB

Dopmupyembie
KOMIIETEeHIUH

I cemecTp

Paznen 1. AITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

100

Tema 1.1. MHO:KEeCTBO
JeHCTBUTENbHBIX YHCeJl.
Muorousensl. PanmonajbHbIe
ypaBHeHUsI U HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPAaBHEHUI

Conep:xanue y4eOHOro MaTepuaJsia

10

1

MHOXeCTBO, Onepaluy HajJ MHOXECTBAMU U UX CBOMCTBA.
Huarpammel Oitnepa — Benna. [IpuMeHenne TeopeTuko-
MHOKECTBEHHOTO ammapaTa Ajis pelieHus 3a1ay. ParmonansHeie
gucia. OOBIKHOBEHHBIC U ACCITHYHBIE TPOOH, TIPOIIECHTHI,
OeckoHeUHbIe Tiepuoueckue Apoou. [Ipumenenue apoodeii u
MIPOLICHTOB ISl PEIICHUS MPUKIIATHBIX 3a1a4d. [leficTBUTENbHBIC
yyucna. PanonanbHble U UppalMOHATIBHBIE YHCTIA.
ApudmMernaeckre onepanuy ¢ ACHCTBUTSIIEHBIMU YHCIIAMHU.
Moaynb 1eCTBUTENBHOIO

YHUCJA U €r0 CBOMCTBA .

[IpubmmkEHHBIE BEIYUCIICHUS, IPaBIIIa OKPYTICHHS, TIPUKHUIKA
1 OLIEHKa pe3yJIbTaTa BeIYUCIIeHUI. OCHOBHBIE METO/IBI PEIICHUS
LENBIX U IPOOHO-PALMOHATILHBIX YPABHEHUN 1 HEPABCHCTB.
MHorowieHsl OT 0OIHOM NepeMeHHOH. [leeHrne MHOroujIeHa Ha
MHOT'OWIEH ¢ 0CTaTKOM. TeopeMa be3y. MHOTro4IeHbI ¢ LEeIbIMU
koadpunmentamu. Teopema Buera. Pemienue cuctem JTUHEHHBIX
ypaBHeHHI. MaTpuia cucTeMbl TMHEUHBIX YPaBHEHUH.
OnpenenuTeNb MATPHUITHI 2X2, €70 TeOMETPUUSCKHA CMBICT U
CBOMCTBA; BEIYHCIICHUE €TO 3HAYCHUS; IPUMCHCHIE
OTIPEJCIUTENS A PEUICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUI.
Pemenne npukiaaHBIX 337249 C TIOMOIIBIO CUCTEMBI TMHEWHBIX
YpaBHECHUH

B Tom uncie NPAKTHYCCKHUX 3aHATHH

5 paxkTnyeckoe 3ansitue Nel Apudmernueckue AeHCTBUS Hal
gyucnamu. [lepeBos; OOBIKHOBEHHBIX ApoOei B TeCATUIHBIE
Japo6u. [TpuOanKeHHbIC BEIYUCIICHHUS, TOTPEITHOCTH.

6 I[MpakTuyeckoe 3ansaTue Ne2 Pemnienne cucteM JTHHEHHBIX

YpaBHEHHM .

OK 01, OK 03
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[pakTuueckoe 3ansaTue Ne3 PenieHue nenabix u JpoOHO-
pALMOHAIIBHBIX YPABHEHUH M HEPABCHCTB

Tema 1.2. ®yHKk1uM ¥ rpauKm.
CremneHb ¢ LeJbIM NOKa3aTeeM

Conep:kaHue yueOHOro MaTepuaJja

8

OyHKuus, criocoOs! 3aganust GpyHkuu. Bzanmuo o6patHbie
¢ynkunu. Komnosuuus ¢pynkuuii. ['paduk dynkonu.
OneMeHTapHbIe IpeoOpa3oBaHus rpaduKoOB QyHKIIHH.
OO0racTh onpeeIeHIs M MHOXECTBO 3HAYCHHUH (DYHKITHH.
Hymu ¢ynkuuu [TpomexxyTku 3Hak nocrossHcTBa. UETHBIE U
Heuéraele pynkunu. [lepuoanueckue pynkunu. [TpomexyTku
MOHOTOHHOCTH (DYHKIMH. MaKCUMyMBbl 1 MUHHMYMBbI
¢yukumu. Hanbonbiiee 1 HanMeHblee 3HaueHne QyHKIUN Ha
npoMexyTke. CTeneHp ¢ 1eabpIM okazaTeneM. bunom
Hrerotona. CrenenHast QyHKIMS C HATYPaJIbHBIM U LIEIBIM
rokazareneM. E€ cBolicTBa 1 rpaduk

B ToM unciie npaKTHYeCKHUX 3aHATHI

9 IIpakTuueckoe 3ansaTue Ned [IpeobpazoBanne rpadukoB
GyHKIMIA
10 | IlpakTuueckoe 3ansaTue NeS [ToctpoeHne rpagKoB CTENEHHON

(hYHKIHMH ¢ HATYpaJTbHBIM U IENIBIM TTOKA3aTeeM

Tema 1.3.
IMoka3zareabHast QyHKUIUS.
IMoka3zaTresbHbIE YPABHEHUS

Copaep:kaHue y4eOHOr0 MaTepHuaia

11

Crenenb ¢ palMoOHANbHBIM TOKa3aTeleM U e€ CBOICTBa.
[lokazarenbHast  QyHKOus, e cBoiicTBa H  rpaduk.
Hcnonb3oBanue rpaduka GyHKUUH U1 PELICHUs] ypaBHEHUH.

B ToM unciie MpaKTHYeCKUX 3aHATHH

12 | IIpakTH4eckoe 3ansiTHE Ne6 PerneHne nokasarenbHbIX
ypaBHeHUH. OCHOBHBIE METO/IbI PEIICHHS [10KA3aTEIbHBIX
YpaBHEHU.

13 | IlpakTuueckoe 3ausaTue Ne7 [loctpoenue rpagukos

MOKa3aTelIbHOU (PYHKIMH

Tema 1.4.
Apu¢pmeTndeckunii KOpeHb n-0M
CTeIeHH.
HppauuonanbHbie ypaBHeHUs

Copaep:kaHue y4eOHOr0 MaTepuaia

14

ApudMeTndeckuii KOpEHb HATypaJbHOW CTENEHH U  €ro
CBONCTBA .

B ToM unciie npaKTHYeCKHX 3aHATHIA

15 | IlpakTnyeckoe 3anaTue Ne§ [IpeoOpazoBaHNs YNCITOBBIX
BBIpAKCHUH, COACPIKAIINX CTEIICHA U KOPHH.
16 | IlpakTuyeckoe 3aHsitue Ne9 PerieHre uppaidoHaabHbIX

OK 01, OK 02,
OK 04

OK 01, OK 02,
OK 04

OK 01, OK 02,
OK 04

OK 01, OK 02,
OK 04
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ypaBHeHUI. OCHOBHBIC METOIbI PEIICHHS HPPAITHOHATBEHBIX
YpaBHEHHH .

Tema 1.5. Jlorapugmuyeckas Conep:kaHue yueOHOro MaTepuaJja 10
¢pynxuus. JJorapugmuyeckue 17 | Jlorapudm uncia. CoiicTBa morapudma. JlecaTuansie u
YpPaBHeHUsI HaTypalbHBbIE JIOTapU(BMBI.
18 | Jlorapupmuueckas pyHkuus, e€ cBOHCTBa U rpaduK.
Ucnonp3oBanue rpaduka GyHKIUH TS pEIISHIS
YpPaBHEHUH .
B TOM uMc/ie NPAKTHYECKHUX 3aHATHI 6
19 | IlpakTuueckoe 3ausaTue NelOIIpeoOpasoBaHue BEIpaskeHUH,
COAEPIKAIINX JIOTapU(OMBEI .
20 | MpakTuueckoe 3anaTue Nell Pemenue norapudmuiecknx
YpPaBHCHMI.
21 | ITpakTuueckoe 3ansaTue Nel2 I[Toctpoenue rpadukoB
JorapupMHUIeCKON QyHKITHN
Tema 1.6. Coep:kaHue y4eOHOr0 MaTepuaia 6
HppaunonansHblie, mokazateabHble | 22 | OcHOBHBIE METOJIBI penreHus MOKa3aTeNbHBIX u
U JorapupMuyeckue HepaBeHCTBA nmorapuMudeckux HepaBeHCTB. OCHOBHBIE METOMBI pPEIICHUs
WUppalMOHANBHBIX ~ HEpaBeHCTB. [ paduueckue  MeETOJbI
peleHus WppaIMOHAIBHBIX, MOKa3aTeIIbHBIX u
Jorapu(MUYECKUX YpaBHEHUA U HEPABEHCTB.
B ToM yHciIe NpaKTHYeCKUX 3aHATHI 4
23 | lIpakTuuyeckoe 3ansaTue Nel3 Pemenue noka3zaTenbHbBIX,
sorapu(MUYECKUX, UPPAIIMOHAILHBIX HEPABCHCTB
24 | lIpakTnuyeckoe 3aHsaTHe Nel4 pelieHus UPPALUMOHATbHBIX,
MTOKA3aTeJIbHBIX M JIOTapu()MUYECKIX YpaBHEHHH
Tema 1.7. Coep:kaHue y4eOHOr0 MaTepuaia 4

CucreMbl paliioHAJIbHBIX,
HPPALMOHAJIBHBIX NMI0Ka3aTeJbHbBIX
HJI0TapU(PMUYECKUX YPABHEHUH

25

CucremMa ¥ COBOKYNHOCTh YypaBHEHUH. PaBHOCHIbHBIE
CHUCTEMBI H CUCTEMBI-CIEACTBUSI. OCHOBHBIE METO/BI PELICHUS
CUCTEM M COBOKYIIHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMHUUECKUX YPABHEHUH.

B Tom uncie NPAKTHYCCKHUX 3aHATHH

26

IIpakTtuyeckoe 3aHaTHe NelSIlpumenenue ypaBHEHMI,
CHCTEM M HEpPaBEHCTB K PELICHHIO MAaTeMaTHYECKHX 3aJad U
3a/a4 M3 pa3IMyHBIX oOJacTell HAayKd W pealbHOW JKW3HH,
MHTEpIpeTalus NOJTy4eHHbIX Pe3yIbTaTOB.

OK 01, OK 02,
OK 04

OK 01, OK 02,
OK 03, OK 04

16




Tema 1.8.
3agaun
¢ mapaMeTpaMu

Cojep:kaHue y4eOHOr0 MaTepuaia

N

B ToM unciie MpaKTHYeCKUX 3aHATHH

27

IIpakTH4yeckoe 3aHsATHE Nel6 Paunonanshsie,
HUppanuoOHaJIbHEIC, IIOKa3aTCJIIbHBIC, JIOI‘apI/I(i)MI/I‘IeCKI/Ie u
TPUTOHOMETPUUECKHE yPaBHEHUs, HEPABEHCTBA U CHUCTEMEI C
napamMeTpamu.

28

IMpakTnueckoe 3ansitue Nel7llocTpoeHue W wHcclieloBaHUE
MAaTEMATUYCCKUX Moneneﬁ PpCaIbHBIX CI/ITyaHI/Iﬁ C IIOMOIIIBIO
YpaBHEHUH, CUCTEM YPaBHEHHI U HEPABEHCTB C MapaMeTpaMu

Tema 1.9.
Tpuronomerpudeckue
BbIpa:KeHUsI U YPABHEHHS

Cosep:kaHue y4eOHOr0 MaTepuaia

29

CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHI'€HC YHMCJIOBOTO apryMEHTa.
ApKCUHYC, apKKOCHHYC M apKTaHT€HC YHCJIOBOTO apryMeHTa.
Tpuronomerpuueckas OKPY’KHOCTb, olpeneeHne
TPUTOHOMETPUUECKUX (PYHKLMI YMCIOBOrO apryMEHTa .

30

OcHoBHBIC TpUTOHOMETpHUUIecKre hopmysl. [IpeodpazoBanme
TPUTOHOMETPHUUYECKUX BbIpaKEHUN. Penienue
TPUTOHOMETPUUYECKUX YPaBHEHUH

B ToM unciie npaKTHYeCKUX 3aHATHI

31

IIpakTuyeckoe 3anaTue Nel8 Pemenue 3amady Ha mpuMeHEHUS
(hopMYa TPUTOHOMETPHH

32

I[IpakTuyeckoe 3ansaTHe Nel9 Pemenne TpUroHOMETPUUECKUX
YpaBHCHUH

Tema 1.10.
I'paduku TpUroHOMETPHUYECKUX
¢pynkuuii. Tpuronomerpudeckue
HEPaBeHCTBA

Copaep:kaHue y4eOHOr0 MaTepHuajia

33

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U rPpaduKH.
OT10op KOpHEH TPUTOHOMETPHUUECKUX YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY’>KHOCTH. Pewenue
TPUTOHOMETPUYECKUX HEPABEHCTB

Tema 1.11.
ITocjiemoBaTEe ILHOCTH U
nporpeccuu

Coaep:kaHue y4eOHOr0 MaTepuaia

10

34

ITocnegoBarensHOCTH, CITOCOOBI 3aJIaHus MTOCJICIOBATEIILHOCTEN.

Meroa MaTeMaTu4yecKoil HUHAYKIUU. MOHOTOHHBIE U
OTpaHUYCHHBIE TIOCIIeA0BAaTeILHOCTH. VicTopHs aHamm3a
0eCKOHEYHO MalbIX. ApudmMeTrnueckas U reoOMeTprIecKast
IIPOrPECCHM.

35

beckoneuno yOsIBaromas reomerpudeckas nporpeccusi. Cymma
0ECKOHEYHO YOBIBAOIIEH TeOMETPUIECKON MPOTrPECCHH.
JInHEHHBIN U SKCOOHEHUMAIbHBIN pocT. Yucio e. PopMyiia

OK 01, OK 02,
OK 04, OK 05

OK 01, OK 02,
OK 03, OK 04,
OK 05

OK 01, OK 04,
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CJIOKHBIX IPOIICHTOB.

B ToM unciie NpakTHYeCKUX 3aHATHI 6
36 | llpakTnueckoe 3anaTue Ne20IlocnenoBaTenbHOCTH,

crocoObl 3aJIaHUs TTOCIISIOBATEHHOCTEH. OK 01, OK 04,
37 | llpakTudyeckoe 3anaTue Ne21 Apudmerndeckas u OK 05

TEOMETPUYECKasi IPOrPEeCcCUu
38 | IlpakTnueckoe 3anaTue Ne23 Vcronb30BaHue Mporpeccuu
JUTSL pellieH sl pealIbHBIX 3324 MPUKJIAHOTO XapaKTepa

Tema 1.12. Copaep:kaHue y4eOHOr0 MaTepuaia 10
HenpepriBHbIC 39 | HempepbiBHBIE QPYHKIMH U UX CBOWCTBa. Touka pa3phiBa.

(pynkuuu. Acumnrotsl rpagukoB ¢pyHkuui. CBoiicTBa QyHKIMHA
IIponsBoanas HENPEPBIBHBIX Ha OTpe3ke. MeTo HHTEPBAIOB [UIsl PEILIEHUS

HepaBeHCTB. [ [puMeHeHne CBOMCTB HENMPEPHIBHBIX (DYHKIUN AJIS
peleHus 3a1ay .

40 | IlepBas u BTOpas npous3BoaHble GyHKIMH. OTpeneneHue,
TEOMETPUICCKUN 1 (PU3HIECKHIA CMBICIT ITPOW3BOIHOM.
VYpaBHeHue kacarenbHOU K rpaduky Gyaknuu. [Ipoussonabie
aneMeHTapHbIX QyHKIui. [Ipon3BogHas CyMMBI, TPOU3BEACHUS,
9aCTHOT'O M KOMITO3MLIMHU (QYHKIMHA

B ToM unciie NPaKTHYeCKUX 3aHATHI 6
41 | IlpakTnyeckoe 3ansiTue Ne24 BrruncieHne Mpou3BOIHBIX
(dyHKIIIN

42 | IIpakT4eckoe 3ansiTue Ne25 Brruncienne Npon3BOAHBIX
BBICIINX MOPSIKOB

43 IIpakTuyeckoe 3ansaTue Ne26 Pemenue 3aqaq Ha
(DU3UYECKUI CMBICI TPOU3BOAHBIX

Tema 1.13. UccaenoBanue Conep:kaHue y4eOHOr0 MaTepuaia 2
byHxkumii
¢ IOMOIIbIO
TMPOU3BOIHOM
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44

[TpumeHeHne MPON3BOTHOM K HCCIIEOBaHUIO (DYHKLUI Ha
MOHOTOHHOCTB M 9KCTpeMyMbl . HaxoxneHne Hanbomab1ero u
HaMMEHBILETO 3HAYCHUS HEIPEPHIBHONH (QYHKLIUHN Ha
oTpe3ke . [[puMeHeHre NpoHOM 111 HAXO0XKAEHUS HAWITYYIIETO
pelIeHus B IPUKIIaJHbIX 3a7a4ax, A ONpeeNeHUsl CKOPOCTU U
YCKOpEHUS TpoIiecca, 3a1anHoro (JopMyIIoi uin rpadpuxoM .
Komnosumus ¢pynkmuii. ['eomerpudeckne oOpas3sl ypaBHEHHH U
HEPAaBEHCTB Ha KOOPJAMHATHOMN MIOCKOCTH.

Tema 1.14.
IlepBooOpa3Hasi u MHTErpas

Copep:kaHue y4eOHOr0 MaTepuaia 14

45

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOPaA3HEIX.
[epBooOpa3zHbie dneMeHTapHbIX QyHKIMA. [IpaBuna
HaXO0KACHUSI IEPBOOOPA3HBIX .

46

Wnrerpan. I'eomerpuueckuii cMpIci MHTErpana. Berancnenne

ompeneNéHHoro nHTerpaia mo hopmyine Herorona — Jlefioauma.

IIpumeHeHune nHTerpana A HaX0XKACHUS III0IIaAeH IOCKUX
dburyp u 00EMOB reOMETPUUYCCKHUX TEII .

47

[Ipumeps! pemenwii qudGepeHITHaATBHBIX YPaBHEHHA.
MaremaTrndaeckoe MOJEINPOBAHNE PEATbHBIX TMPOIIECCOB C
IIOMOIIBI0 Tu(PepeHINaTbHbIX YPABHEHHIH

B TOoM umciie NpaKTHYECKHUX 3aHATHI 8
48 | IIpakTHueckoe 3ansitue Ne27 Brruncinenue nepBoodpa3zHoi
(byHKIIUH
49 | IIpakTnyeckoe 3ansitue Ne28 Brruncienue HeonpeaeIeHHOIO
MHTErpanga
50 | IIpakTuyeckoe 3ansitue Ne29 BrrunciaeHue onpeaeaeHHbIX
WHTETPaJIOB
51 | IlpakTuyeckoe 3ansatue Ne30 [Ipumenenne uarerpana ais
HaXO0KAEHU MJI0MAaAel IIOCKUX (GUryp u o0EMoOB
Ire€OMETPUYECKUX TEJI .
PA3JIEJI 2. TEOMETPUS 102
Tema 2.1. IIpodeccnonaIbHO-OPMEHTHPOBAHHOE COJep:KaHue (colep:kaHue 14 OK 01, OK 02,
BBenenue B cTepeoMeTpHIO NMPUKJIATHOTO MOIYJIAA) OK 03, OK 05

52

HcTopus pa3BuTHA IIaHUMETPHH U cTepeoMeTpur OCHOBHBIE
pocTpaHcTBeHHBIE (UTYphl. [IoHATHS cTepeoMeTpuu: TOYKa,
npsiMasi, IJIOCKOCTb, TpocTpaHcTBO. (OCHOBHBIE MpaBHiIa
n300paKeHUs1 Ha PUCYHKE IUTOCKOCTH, MApaUICIIbHBIX HPSMBIX
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(oTpe3koB), cepeanHBl OTpe3ka. [IOHSTHA: TMepeceKaronrecs
IUIOCKOCTH,  TEPeCceKarolecs mpsiMas W [UIOCKOCTD;
MOJYTIPOCTPAHCTRO .

53

MHoOrorpaHHuKH, n300paxenne POCTENUIINX
MPOCTPAHCTBEHHBIX  (UTYp, HECYIIECTBYIOIIMX OOBEKTOB.
AKCHOMBI CTEPEOMETPUU W IIEPBBIE CIENCTBUS W3 HHUX.
Crioco0b! 3amaHusl TPSMBIX W TUIOCKOCTEH B TPOCTPAHCTBE.
O0603HaueHHS IPSMBIX U TIOCKOCTEH .

54

Ceuenus. M300paxkenue ceueHUH MUpaMuabl, Ky0a U MPHU3MBI,
KOTOpBIE  TPOXOAAT depe3 uX péopa. M3o0paxeHue
MepeceueHus] MOJYUYEHHBbIX IIOCKocTel. PackpammBanue
MIOCTPOEHHBIX CEYEHHMH pa3HbIMM I[BETaMH. MeToa ClIe/IoB A
noctpoeHusi ceyeHuil. CBoilcTBa mnepeceyeHU MpsIMBIX U
miockocte. IlocTpoenne cedeHut B mupamMuie, Kyoe mo Tpém
ToukaMm Ha pé6pax. Co3naHue BHIHOCHBIX YEpPTEIKEH M 3amuch
maroB noctpoenus. [loBropenune mianuMerpun. Teopema o
IIPONOPLMOHAIBHBIX ~ OTpe3kax. IlomoOme TpeyrojbHUKOB.
Teopema Menenasi.

B ToM unciie NPAKTUYECKUAX 3aHATHIl 8
55 | Ipaktnyeckoe 3ansitue Ne31 M3o6paxenue
IIPOCTPAHCTBEHHBIX (hUryp
56 | lIpaktuyeckoe 3anaTHe Ne32 [loctpoenue ceueHnit
MHOTOTPaHHUKOB
57 | lIpaktu4yeckoe 3ansaTHe Ne33 MeTos cienoB A OCTPOEHUS
CCUCHHH
58 | IlpakTuyeckoe 3ansaTue Ne34 PacuéThl B cCEUCHMSIX Ha
BBIHOCHBIX YepTexkax
Tema 2.2. IIpodeccnonaIbHO-OPHEHTUPOBAHHOE CO/lep:KaHue (Coaep:KaHne 10
B3auMHoe pacnoJioxkeHue MPUKJIAAHOTO MOTYJIsI)
NPAMBIX 59 | BsaumHoe pacronio)keHHWe ~—TpsMBIX B TPOCTPAHCTBE.

B NMPOCTPAHCTBE

CkpewmuBawomuecst mnpsiMble. [Ipu3HaKu CKpEIIMBAIONINXCS
MIPSIMBIX.

[lapanmnensHBle TpsiMBIE B MPOCTpaHCTBe. Teopema o
CylI€CTBOBaHUN W CAWHCTBCHHOCTHU HpHMOfI HapaHHGHLHOﬁ
JAHHOU TIPSIMO¥, MPOXOIAIIeH Yepe3 TOUKY IPOCTPAHCTBA U HE
Jexaied Ha JaHHOM mnpsmoil. JleMma o mepecedeHUun
MapaJUICTbHBIX TMPSIMBIX TUIOCKOCTHIO. llapammenpHOCTh TpEx

OK 01, OK 02,
OK 03, OK 05

20




npsaMbIX. Teopema 0 TpéX nmapajuieNbHbIX HpsAMbIX. Teopema o
CKPEIMBAIOLINXCS IPSIMBIX.

60

ITapannensHoe  mpoektupoBaHue. (OCHOBHbIE  CBOWCTBa
napauielbHOro  TPOCKTUPOBaHus.  M300paskeHHe  pa3HBIX
¢uryp B mapauienbHO# mnpoekuuu. LleHTpanbHas mpoeknus.
Yrom ¢ co HampaBIeHHBIMH CTOPOHaMH. YTOII MEXIy
IPAMBIMH .

B Tom uncae NPAKTHYCCKHUX 3aHATHH

61

IIpakTuyeckoe 3ansitne Ne3S BzauMmHoe pacnosoxeHue
IPSIMBIX B IIPOCTPAHCTBE

62

IIpakTuyeckoe 3ansitue Ne36 3o06paxenne pa3Hex Guryp B
napajuieIbHOM MPOEKLIMHU

Tema 2.3.
MapanneabHoCcTh
NMPSAMBIX
M TUI0CKOCTEN
B IPOCTPaHCTBE

Coaep:kaHue y4eOHOro MaTepHuaJja

63

[lonsTHsa: mapalIenbHOCTh TPSIMOH W TUIOCKOCTH B
npoctpaHcTBe. IIpu3HaK  MmapaielbHOCTH  OpsIMOM U
miockoctu. CBOMCTBA MapalICIBHOCTH MPSIMOM U TIOCKOCTH.
['eomeTpuueckue 3aaund Ha BBIYUCICHHE U JTOKA3aTEIbCTBO,
CBSI3aHHBIE C TMApAJUIETBHOCTBIO TPSAMBIX M TUIOCKOCTEH B
npoctpancTBe. [locTpoeHue ceueHus, MNPOXOIAIIETO dYepe3
JAHHYI0 TPSIMYIO Ha 4YepTeke U MapauieTbHOTO APYroi
npsiMoii. Pacu€r oTHOImeHUHI

64

[lapanmenpHast TpoeKnWs, TNPUMEHEHHWE ISl TTOCTPOCHUS
CCUCHMIA Ky0a u napajvieenuena. CaoiicTBa
napajulefienunesa W npusmbel. [lapamienbHble  MIOCKOCTH.
[Ipu3Haku mnapauieabHOCTH JBYX IUTOCKOCTed. Teopema o
MapauIeIbHOCTH ¥ €AMHCTBEHHOCTH TIOCKOCTH, MPOXOJSAIIeH
yepe3 TOYKY, HE IMpHHAJUIeKAIIyl0 MaHHOM IUIOCKOCTH U
ciencteust u3 He€. CBOMCTBAa MapayUIENbHBIX IDIOCKOCTEH: O
apa/uICIbHOCTH NPAMBIX IEPECCUCHUSA ITPU IIEPECCUCHUU JIBYX
napajieNnbHBIX — IJIOCKOCTEH  TpeThel; 00  oTpeskax
napauieIbHbIX MPSIMBIX, 3aKIIFOYEHHBIX MEXITY
MapajuleIbHBIMU  TUIOCKOCTSIMH; O TIEPEeCeYeHHUH TPSIMON ¢
JABYMs napaJJICIbHBIMU ITIJIOCKOCTSAMMU.

Tema 2.4. [lepnieHAUKYJISIPHOCTD
NPSIMBIX
U IVI0CKOCTEH
B IIPOCTPAHCTBE

Coaep:kaHue y4eOHOro MaTepHuaJja

14

65

IToBTopenue: Teopema [Tudaropa Ha MIOCKOCTH, TPUTOHOMETPHUS
MIPSIMOYTOJIEHOTO TpeyroiabHuka. CBoicTBa KyOa 1
MPSMOYTOJILHOTO MapajuleNienune/ia.  BeluncieHnue JUuH

OK 01, OK 02,
OK 03, OK 05

OK 01, OK 02,
OK 03, OK 05

21




OTPE3KOB B Ky0€ WM IPSMOYTOJBHOM MapajuiesienuIe/e.
[epnieHIUKYISAPHOCTD MPSIMOM U TockocTH. [Ipu3nak
MEePIEeHIUKYJISIPHOCTH MPSIMOU U IockocTU. Teopema o
CYIIECTBOBAaHUH U €JMHCTBEHHOCTH MPSIMOH, IPOXOIsIIei Yyepe3
TOUKY IIPOCTPAHCTBA U MEPICHANKYIAPHOH K IIIOCKOCTH.
[TockocTH U NEepHEeHANKYIISIPHBIE UM TIpsiMasi B
MHOTOrpanHukax. [lepnenaukyisip u HakionHas. [loctpoenue
MEPICHIUKYIIIpa U3 TOYKH Ha IpsMylo. Teopema o TpEx
MePIIeHINKYJISIpax (MpsiMast 1 o0paTHas). YTOI MeXITy
CKPELIMBAIOIINMHUCS IPSAMBIMHA. [TonCK neprneHanKymsapHbIX
MPSMBIX ¢ TOMOUIBIO MEPICHIUKYISIPHBIX IOCKOCTEH

66 | OpToronanbHoe npoekTupoanue. CUMMETpHsI B TPOCTPAHCTBE
OTHOCUTENBHO MiIocKkocTH. [lnockocT cummMeTpuii B
MHOTOTpaHHUKax. [Ipu3HaK nepneHInKyIspHOCTH IPAMOIl 1
IJIOCKOCTH KaK CJIEJICTBUE CUMMETPHHU.

67 | IlpaBunbHble MHOTOrpaHHUKU. CIIOCOOBI OIYCTHTh

NEPIEHINKYIISPBL: CHAMMETPHS, CIBHUT TOYKH TI0 MTapaslIeIbHON
npsiMoi. CABUT 1O HemapasieNbHOM MPAMOi, N3MEeHEHHEe
pacCTOSIHUMI

B ToM unciie NPpaKTHYeCKUX 3aHATHIA 4
68 | IlpakTuyeckoe 3ausaTHe Ne 37 Pacuér paccTOsHAN OT TOYKH JI0
TJIOCKOCTH.
69 | IlpakTuueckoe 3ansaTue Ne 38 [locTpoenue ceuenwuii Kyoa,
MIPU3MBI, TTPABHILHOW TUPAMUIBI C IIOMOIII0 OPTOTOHATHHON
MIPOEKIINHU
Tema 2.5. IIpodeccnoHa/IbLHO-OPHEHTUPOBAHHOE COJepKaHue (colep:KaHHe 10

Y1l 1 paCCTOSIHUA

TMPUKJIATHOT0 MOTYJIs)

70

[ToBropenue: yrom Mexay HOpsSMBIMH Ha  IUIOCKOCTH,
TPUTOHOMETPHUS B TPOU3BOJIBHOM TPEYTOJbHHUKE, TeopeMa
KOCHHYCOB.

[ToBTOpEHUE: Yyroa MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMU B
npoctpancTBe JByrpannabsiil yroy. CBOMCTBO THHEHHBIX YTIIOB
JBYTpaHHOTrO yria. [lepnenauKyaspHble MI0CKOCTH.

CBolicTBa B3aMMHO NEPNEHANKYISIPHBIX TIockocTel. [IpusHak
MEPIECHIUKYISIPHOCTH IUIOCKOCTEH; TeopeMa O  MpsIMbIe
[IEPECEUYEHHUs] JIBYX IUIOCKOCTEH MEPIEHAMKYISIPHBIX TPEThEH
MIJIOCKOCTH. [TpsMoyToNBHBIA  mapajulelenunesn;  Kyo;

OK 01, OK 02,
OK 03, OK 05
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U3MEPEHHUs, CBOMCTBAa MPSMOYIOJbHOIO Mapaieienunea.
Teopema 0 nuaroHanu MNPsSIMOYTOJIBHOTO MapajuieJenuneaa u
CJICJICTBHC U3 HEE.

71

IToBTOpEHuE: CKpeLIMBAOLIMECS MIPSIMBIE, MTapajljIeIbHbIC
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOrpaHHuKax. [1apa
napajJielbHbIX INIOCKOCTEH HA CKPEIMBAIOIIUXCS IPSIMBIX,
paccTosiHue MEXKIY CKPEIINBAIOIINMHICS TIPSIMBIMH B ITPOCTBIX
CUTYaLUSIX.

OnyckaHue NEeprIeHIUKYISIPOB, BBIUUCICHUE PACCTOSHUM OT
TOYKM JI0O TOYKHM; TPSIMOHM; TIIJIOCKOCTH. BbluucieHue
paccTOsSHUM  MEeXIy  CKpPEIIMBAIOIIUMHUCS  MPSIMBIMH  C
[OMOIIBIO  NEPHEHAUKYJIPHOU IUIOCKOCTU. TpEXTrpaHHBIA
YIoJl, HpaBEHCTBA JIsl TPEXTPAHHBIX YTIJIOB.

Teopema Iludaropa, TeopemMbl KOCHHYCOB W CHHYCOB JIJIS
TpEXTPAHHOTO yIJIA.

B TOoM uMciie NPaKTHYECKHUX 3aHATHI 4
72 | IlpakTuyeckoe 3ansaTue Ne 39 CrepeoMmeTpuuecKue U
MIPUKJIaHBIE 3a/a4u, CBSI3aHHBIC co B3aMMHBIM
PaconI0kKEeHUEM IPSIMBIX U MIOCKOCTH.
73 | lIpakTHyeckoe 3aHaTHe Ne 40 ['eomerpuyeckue MeTOIBI
BBIYMCJIICHHUS YIJIa MEXAY OPSIMbIMA B MHOTOIPaHHUKAX .
Tema 2.6. Copep:kaHue y4eOHOr0 MaTepuaia 4
MHororpaHHuKH 74 | CucremaTu3zanus 3HaHUH: MHOTOIpaHHUK U €T0 JIEMEHTHI.
[Ipusma. [Ipsimast u HakIoHHAS pU3MBL. [IpaBunbHas npusma.
IIpsamoit napannenenume, NpsMOYTOJIbHbBIN NapaiesenumneI,
KyO .
75 | IHupamuna. Bunel nupamup. [IpasunbHas nupamuza.
Brinykisie MHOrorpanauku. Teopema Ditnepa. [IpaBuiibHbie
Y TIOTYTIIPaBHJIbHBIE MHOTOTPAHHUKHU
Tema 2.7. IIpodeccnoHaNTbHO-OPHEHTUPOBAHHOE CO/Iep:KaHUeE (Codep:KaHne 12

O0BEéM MHOTOTpaHHUKA

MPUKJIATHOT0 MOIYJIs)

76

O06béM Tena. O0BEM NMPSIMOYTOIBHOTO MapaIIEIICIHITIS/IA.
3anauyn 00 ynBoeHHH Ky0Oa, 0 KBagparype Kyba; o TpHCEeKINN
yraa. CTepeoMeTpUYeCKHe 3a/1a4i, CBI3aHHbIC C 00bEMOM
PAMOYTOJIbHOTO Mapajuienenunena. O0bEM npsMol TPU3MBIL.
[MpuknagHble 3a0a491, CBA3aHHBIE C 00BEMOM MPSAMOI IIPU3MBIL.

OK 01, OK 03,
OK 05

OK 01, OK 03,
OK 05
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77

Brruncnenne 00bEMOB TeJT C TOMOIIBIO ONPEACIEHHOTO
uaTerpana. O0bEM HAKJIOHHOW MPHU3MBI, upamMuibl. Dopmyna
00péMa rupamuabl. OTHOIIIEHHE 00HEMOB IMMUPAMU]L C OOIIIHM
yrioM. CTepeoMeTprUIeCKHe 3aa4uu, CBsI3aHHbIC C 00bEMaMH
HAKJIOHHOW MTPHU3MBbI, ITUPAMHU/IBL.

B ToM unciie NPpaKTHYeCKHX 3aHATHI

78

IIpakTu4yeckoe 3ansaTue Ne 41 [Ipukiagaple 3a7aqn M0 TEME
«O0BeMBI Te», CBA3aHHBIE ¢ 00BEMOM HAKIIOHHOW TPU3MBI,
nupamuiel. [IpuMenerne o0bEMOB .

79

IIpakTuueckoe 3ansaTue Ne 42 BerunciieHue paccTosHUA 10
IJIOCKOCTH.

Tema 2.8.
Tesia Bpamenns

Conep:kaHue y4eOHOT0 MaTepHaa

14

80

unuHapryeckas MOBEPXHOCTh, 00pa3yIoIIne
uunuHApudeckoi nosepxHoctu. Hunuunp. Ipamoit
KpyroBo# nuiausap. Inomaas noBepXHOCTH HWIMHAPA.
KoHnuueckas moBepXHOCTh, 00pa3yroIue KOHHYECKOM
noBepxHocTH. Konyc. CeueHune koHyca MI0CKOCThIO,
napasieibHOW MIIOCKOCTH OCHOBaHUS. Y CEUEHHBIN KOHYC.
N300paxeHre KOHYCOB U yCeUEHHBIX KOHYCOB. [Lnomians
0OKOBOI MOBEPXHOCTH Y TIOJIHOW NOBEPXHOCTH KOHYCA.

81

Cdepa u map. Ilepeceuenue chepsl 1 mapa C MIOCKOCTHIO.
Kacanwue mapa u cepsl mrockocTrio. By u m3o00pakeHme
mapa.

VYpasuenue chepsl. [Inomans chepsl u e€ yacreil.
Cummetpus chepsl u mapa. [ToBTopeHue: OKpy>KHOCTh Ha
TUIOCKOCTH, BBIYHMCIICHUS B OKPYKHOCTH, CTaHIapPTHBIC
nono0us. Paznnunbie KOMOMHALIUK TEJ BpAIICHUS 1
MHOTOTPAHHUKOB .

B Tom uncie NPAKTHYCCKHUX 3aHATHH

82

IIpakTuyeckoe 3ansaTue Ne 43 CrepeoMeTpuyecKre 3a1aql Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE, TOCTPOCHUEM CEUCHUN
HWIMHPA, KOHYyCA .

83

IIpakTuyeckoe 3anaTne Ne 44 Perenne 3ama4 no Teme «Tena
1 IIOBCPXHOCTH BpalllCHU)

84

IIpakTuyeckoe 3ansaTHe Ne 45 [Tpuxiagaele 3agaun,
CBsI3aHHbIE CO chepoli U NIapoM

Tema 2.9.

HpO(beCCI/IOHaﬂbHO-OpHeHTI/IDOBaHHOQ COACPKAHMUE (conepmaﬂne

OK 01, OK 03,
OK 05

OK 01, OK 02,
OK 03, OK 05
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[omwaau NoBEPXHOCTH U 00bEMBI
KPYIJIBIX TeJ

MPUKJIATHOT0 MOAYJIfA)

85

O0BEM nMIHHIpA. Teopema 00 00BEME MPSIMOTO
HWITHHIPA.

[Tmomaau 60KOBOI M MOTHOM MTOBEPXHOCTH IMIIUHIPA.
Brruncnenrne 00bEMOB TeIT C TIOMOIIBIO ONPEICIEHHOTO
uaTerpana. O0bpEM KoHyca.

[Tmomau 60KOBOH M TOTHOW MMOBEPXHOCTH KOHYCA.
[Mpuknagaeie 3a1a4uu o TeMe «OO0BEMBI U IIIO0IIA TN
noBepxHocTel Ten. O0bEM I1apa u mapoBoro cekropa. Teopema
00 00BéMe mapa. [Tnomans cepbl. COOTHOIICHUS MEKITY
IJIOMIASIMU TIOBEPXHOCTEH U 00bEMaMU MTOTOOHBIX TEll.
[TomoOHkIe Tena B mpocTpancTBe. M3MeHeHne 00bEMa npu
Hoxo0uN.

B Tom uncie NPAKTHYCCKUX 3aHSATHI

86 | IIpakTnyeckoe 3ansitue Ne 46 Brrunciienre 00bEMOB Tl C
MTOMOIIBIO OMPEAEIIEHHOTO NHTErpaa .

87 | IlpakTudeckoe 3ansitue Ne 47 CtepeoMeTprUUECKUE
3aJla4d, CBSI3aHHBIE C BRIYHCICHHEM 00BEMOB (DUTYD
BpalleHus

88 | IIpakTHueckoe 3ansaTHE Nt 48 [Iprknaanblie 3a1a4un M0 TeMe

«OO0BEMBI TEM», CBSI3aHHBIC C 00BEMOM IIapa U IIIONIA/IbI0
cepsr .

Tema 2.10.
BekTtops!
B IIPOCTPAHCTBE

Copep:kaHue y4eOHOr0 MaTepuaia

89

[TonsiTue BeKTOpa HA MJIOCKOCTH U BTIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB, NPaBUIIO NapaJUIeICUIIE A,
YMHOKEHHE BEKTOPa Ha YMCIIO, pa3j0KeHHe BEKTOpa o
0a3ucy TpEX BEKTOPOB, HE JIKAIIUX B OJHOH IJIOCKOCTH.
CkansipHoe NpOou3BEICHUE, BEIYUCICHUE yIia MEXKIY
BEKTOpaMu B IIpocTpaHcTBe. [IpocTeiinue 3a/1aun ¢ BEKTOpamMu

B ToM unciie NpaKTHYeCKUX 3aHATHI

90 | IpakTuyeckoe 3ansiTue Ne 49 BrimoaHeHNE 3aaHIH 110 TEME
«BekTopb»
91 | IlpakTnueckoe 3anaTue Ne 50 CkansspHoe npou3BeICHUE,

BBIUHCIICHHE YTJIa MEXIY BEKTOPAMH B IPOCTPAHCTBE

Tema 2.11.
JBukeHUs

Conep:xaHue y4eOHOro MaTepuasia
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92

HBwxkenuss mnpoctpaHcTBa. OroOpaxkeHus. JIBwKeHus W
paBencTBo ¢uryp. OOmme cBoiicTBa IBWKeHHH. Buubl
JBIDKCHMHI: MapaiesbHblil IEPeHoC, LIEeHTpalbHas CUMMETPHS,
3epKajbHass ~ CHUMMETPHs,  TIOBOPOT  BOKPYr  TPSIMOM.
[IpeoGpazoBanus nogodus. [Ipsamas u chepa Ditnepa.
['eomeTpryeckue 3a/1a4n Ha NPUMEHEHUE IBHKCHUS

OK 01, OK 03,
OK 05

Tema 2.12.
AHAJIUTHYECKAS] TeOMeTpus

Conep:xanue y4eOHOro MaTepuasia

93

[ToBTOpEHME: KOOpAMHATHI BEKTOpa HAa IUJIOCKOCTHU MW B
MIPOCTPAHCTBE, CKaJIIPHOE MIPOU3BEICHUE BEKTOPOB,
BBIUMCIIEHUE YIJIa MEXJY BEKTOpaMH B IIPOCTPAHCTBE.
VYpaBHEeHUE TOpsAMOM, NPOXOASIIEH uepe3 JBE  TOUKH.
VYpaBHEHUE IIJIOCKOCTH, HOPMallb, YpPaBHEHHUE IUIOCKOCTU B
oTpe3kax BekTopHoe npousBeneHue. JInHeliHble HEpaBEHCTBA,
JUHEHHOE TMPOTpaMMHUPOBAHME. AHATUTHYECKHE METOMIbI
pacuéta yria MeEXAy HOpsSMBIMM M IUIOCKOCTSIMH B
MHOrorpanHukax .Qdopmyna paccTosiHUSL OT TOYKH 10
IJIOCKOCTH B KoopauHaTax HaxoxaeHue pacCTOSSHUNA OT TOUKH
JI0 TUIOCKOCTH B Ky0Oe U MPpaBWJIBHON MUpaMuie

OK 01, OK 03,
OK 05

PA3JIEJI 3. BEPOATHOCTDb 1 CTATUCTUKA

60

Tema 3.1.
JeMeHTHI Teopuu rpagos

Coaep:kaHue yueOHOro MaTepuaJja

94

I'pad, cBsa3ubIN Tpad, npeacTaBiIeHne 3a1a9u C TOMOIIBIO
rpaga. CreneHs (BaeHTHOCTb)BepnHEL. [1yTh B rpade. Llenu u
nukIbl. ['padsl Ha mmockocTH. [epeBo ciaydaitHoro
9KCIEPUMEHTA

OK 01, OK 04,
OK 05

Tema 3.2.
Ciy4yaiiHble ONBITHI, CIy4aiiHbIe
CcOOBITHS U BEPOSITHOCTHU COOBITHA

Copep:kaHue y4eOHOr0 MaTepuaia

95

CiyyaiiHble SKCTIEPUMEHTBI(OIIBITHI) M CITyYaiHBIE COOBITHSI.
OnemeHTapHbIe cOObITHS (MCX0abl). BeposTHOCTE cityuyaiiHoro
coObITHs. BeposTHOCTH COOBITHIA B ONBITaX C PABHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH COOBITHSIMH.

B ToM unciie MpaKTHYeCKUX 3aHATHH

96 | lIpakTH4eckoe 3ansaTHe Ne 51 VccrneqoBanue BEpOSTHOCTH
CAYYalHOTO COOBITHUS

97 | llpakTH4eckoe 3ansiTHEe Ne 52 BeposaTrHOCTH COOBITHIA B OMbITaX
C PaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

98 IIpakTuueckoe 3ansaTue Ne 53 Pemienue 3a1a4 Ha HaXOXKACHUE

OTHOCHUTEIHLHOMN YaCTOTEI COOBITHI

OK 01, OK 04,
OK 05
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Tema 3.3. Conep:xanue y4eOHOro MaTepuajia 6 OK 01, OK 04,
Onepaunu HaJ MHOKeCTBAMH U 99 | [lepeceuenne, 0ObETUHECHHE MHOXKECTB U COOBITHH, OK 05
coopITusMH. Cll0KeHHE U MIPOTUBOIIONOKHBIE COOBITHS. DOpMyIIa CIOKESHHS
YMHOK€HHE BePOSITHOCTEIA. BEPOSITHOCTEN Y CIIOBHAsI BEPOSITHOCTh. Y MHOKCHHE
Ycii0BHAsI BEPOATHOCTD. BEPOATHOCTEH.
HeszaBucumbie coObITHS 100 | ®opmyna ycnoBHOM BeposTHOCTH. DopMyIIa MOIHON
BepostHOocTH. Dopmyia baiieca. HezaBrcumblie COOBITHS
B ToM unc/ie IpaKTUYeCKUX 3aHATHI 2
101 | IpakTH4eckoe 3aHsATHE Ne 54 YMHOXEHHE BEpOATHOCTEHN
COOBITHH
Tema 3.4. Copaep:kaHue y4eOHOr0 MaTepHuajia 8 OK 01, OK 04,
JJieMeHThI KOMOMHATOPUKH 102 | KombunraropHoe mpaBmio ymMHOKeHHA. [lepecTaHoBKH 1 OK 05,
¢daxTopuan. Yucno couerannid. Tpeyronpuuk [lackans.
®dopmyna bunoma HeroToHa
B ToM unciie NPpaKTHYeCKUX 3aHATHI 2
103 | IIpakTH4eckoe 3ansiTHEe Ne 55 Permenne koMOMHATOPHBIX
3aja4
Tema 3.5. Cosep:kaHue y4eOHOr0 MaTepuaia 2 OK 01, OK 04,
Cepuu nocJjie0BaTeIbHbIX 104 | bunHapHBI# CTy4aifHBIA ONBIT (MCIBITAHUE), YCIIEX W HEyaadya. OK 05
ucnoiTanuii. UcnbiTanus HezaBucumbie ucnbitanus. Cepust HE3aBHCHMBIX HCTIBITAHUN
Bepnysum. no mnepBoro ycrexa. Cepus He3aBUCHUMBIX HCIBITaHUN
Cayuaiinblii BbIOOP U3 KOHEYHOI Bepnymmm. Ciny4aiiHbIi BEIOOP M3 KOHEYHOW COBOKYITHOCTH
COBOKYITHOCTH
Tema 3.6. Coep:kaHue y4eOHOr0 MaTepuaia 10 OK 01, OK 04,
Ciy4aiiHble BeJJHYHHBI 105 | Cnyuaiinas BenuuMHa. Pacnipenenenne BeposSTHOCTEH. OK 05

" pacnpeaejacHus

Juarpamma pacnpenenenns. Oneparuy Hal CIydalHBIME
BennuuHamu. [IpumMepsl pacnpenenenuil. bunapHas ciayuaiinas
BenuuuHa. ['eomeTpuueckoe pacnpenenenue. bunomuansHoe
pacnpeneneHue. MareMaTuyeckoe OKuJaHue clydaiiHON
BennmunHBL. COBMECTHOE pacmpesiesieHe ABYX CIydailHbIX
BennunH. He3aBucuMeble ciydaiinble BennunHbl. CBolcTBa
MaTEMaTHYECKOTO OKUAAHNA. MaTeMaTHUeCKoe 0KHIaHNe
OMHApPHON CITyIaifHON BETMYIMHBI. MaTeMaTHIecKoe OJKUIaHue
TreOMETPHYECKOTO M OMHOMHUAIILHOTO PaCTIpeICIICHHH .
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106

Jlucniepcust U cCTaHIApTHOE OTKJIOHEeHME. J{ucnepcust OuHapHO
ciyyaiiHoii BennuuHbl. CBOMCTBA qucnepcuu. MaTeMaTHYecKoe
0’KHUJIaHUE TIPOU3BEACHUS U JUCIIEPCHSI CYMMBbI HE3aBUCHMBIX
CIIy4alHBIX BeJIMYMH. Jlucnepcrs OMHOMHAILHOTO
pacmpenencHusi .

Tema 3.7. Coaep:xkaHue yueOHOro MaTepuaJja 2 OK 01, OK 04,
3aKoH 00JIBIIUX YHCET 107 | HepaBenctBo UYeOwnmméBa. Teopema UYeOwnimiéBa. Teopema OK 05,
Bepuymin. 3akoH OoybIIMX YHuCeNl. BbIOOPOYHBIA MeETO.
HCCIIeI0BAHUN.
Tema 3.8. Conep:kaHue yueOHOro MaTepuaJja 10 OK 01, OK 04,
DJ1eMeHTBbI MaTeMaTHYeCKOil 108 | 'ermepanpbHass  COBOKYITHOCTH M CIIy49aiiHas  BBIOOpKA. OK 05,
CTATHCTUKH 3HAKOMCTBO C BHIOOPOYHBIMHU XapaAKTEPUCTHKAMHU.
109 | OueHka cpeaHEro U JUCIEPCUH I'e€HEPaIbHOW COBOKYITHOCTH C
MOMOIIbI0  BBIOOPOUYHBIX  XapakTepuctuk.  OIlcHUBaHUC
BEPOATHOCTEH COOBITHIA 11O BHIOOPKE.
110 | Craructuueckas runoresa. [IpoBepka mpocTeHmmx THIIOTE3
TIOMOIIIBI0 CBOMCTB M3YUCHHBIX PACIIPECIICHUM.
Tema 3.9. Conep:xanue y4eOHOro MaTepuaJjia 6 OK 01, OK 04,
HenpepbiBHBIE ciIy4daiiHbIe 111 | IIpumepsl HENPEpBIBHBIX CIyYalHBIX BEMNYUH. DyHKINA OK 05,
BeJIHYMHBI (pacnpeiesieHus), TJIOTHOCTH BEPOSITHOCTH.
MOKAa3aTeJbHOe 112 | PaBHOMepHOE pactipesenenue. [Ipumeps! 3a1a4, NPUBOISIINX K
W HOpMAaJIbHOE pacnpeneaeHHsI MOKa3aTeIbHOMY U K HOPMAaJIbHOMY PAaCIpPEICICHHUSIM .
113 | OyHKIHS MIIOTHOCTH BEPOSTHOCTH ITOKA3aTEIIEHOTO
pacnpenenenus. DyHKIHS MTIOTHOCTH BEPOSTHOCTH
HOPMAJILHOTO PACTIPECIICHUS
Tema 3.10. Conep:kaHue y4eOHOT0 MATepHaJIa 2 OK 01, OK 04,
Pacnpenesnienue Ilyaccona 114 | ITocnenoBaTeIbHOCTE OAWHOYHBIX HE3aBUCUMBIX COOBITHIA. OK 05,
ITpumep 3agaun, npuBoasien Kk pacupeaenenuto I[lyaccona
Tema 3.11. Cojep:kaHue y4eOHOr0 MaTepuaia 4 OK 01, OK 04,
CBs3p Mexay cirydyaiiHbIMH 115 | KoBapuanus nByx ciydaitHeIX BenmndauH. Koaddurment OK 05,
BeJIHYMHAMH koppersiun. CoBMecTHBIC HAOTIOCHUS IBYX BEIHMUHH.
116 | BeibopouHblii kodpuIIMeHT Koppenauun. Paznudane Mexmy
JIMHEHHOM CBSI3bIO ¥ MPUUMHHO-CJIEICTBEHHON CBSA3BIO.
JInHeliHas perpeccus .
Hroro 340
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3. YCJIOBUS PEAJIM3AIINU YYEBHOM JUCIIUTIIMHBI

3.1. lna peanu3anuu NPOrpamMMbl JUCHHUIJIMHBI JOJKHBI ObITh NMPETyCMOTPEHbI
cJieyIonue cneunaabHble MOMeleHus:

VYyebnas ayautopus, kKabuHeT MaTeMaTtudeckux AucHUIUIMH Nell, mpenHasHavyeHa Jist
MPOBEJICHUST YUEOHBIX 3aHATHH, OCHAIICHHAs 00OpPYJIOBAaHHEM M TEXHUYCCKHUMH CpPEACTBAMH
o0yuenus no cneraibHOCTH 09.02.07 MHGOpMaIIMOHHBIE CUCTEMBI M IPOTPaMMHUPOBAHHUE.

Pabouee wmecTo mnpemomaBarens, pabodyuMe MecTa OOydYaromUXCs, JOCKa MeJoBas,

NEPEHOCHON HOYTOYK C JIMIIEH3MOHHBIM MporpaMMHbIM obecrieduennem HP 2.4 QHZ, npoekrop,
NEepEeHOCHOW JKpaH, IMPKYJH, TPAHCIOPTHPHI, TPEYTOJbHHUKH, JOTapU(PMHUUECKHE IJUHEUKH,
MUKPOKAJIbKYJISTOPBI « DJIEKTPOHUKA», HAOOP Tr€OMETPUUECKUI MPO3PAUHBINA C CEUEHUEM.

JInieH3MOHHOE MPOrpaMMHOE O0ecTieueHue:

1) «P7-Od¢mc». Jdorosop Ne II3-1K-033 or 21.12.2022 r. ¢ 00O
«CoaspucTexnoaomxuc», r. Caparos (¢ 01.01.2023, 6eccpouno).

2) KasperskyEndpointSecurity (aHTUBMpYCHOe IpOorpaMMHOe o0ecrnieyeHue).

Cyo0amnuen3uoHHbiii 1oroBop Ne 6-887/2024/KCII-170 ot 06.12.2024r.

Cpoxk neiictBusi norosopa: 01.01.2025r.-31.12.2025r

3.2. UupopmannoHHoe odecnieyeHre peain3auuu NporpaMmsbl

Jia peanu3zauuu nporpaMMmbl OMOIMOTEUHbIH (OHI 00pa30BaTENbHON OpraHU3alMU
UMEeT Ie4yaTHble W/WIM DJEKTPOHHbIE 00pa3oBaTelIbHbIe U MH(GOPMALMOHHBIE PECYpCHI, IS
WCIIOJI30BaHus B oOpa3oBarenbHOM Tporecce. [Ipu dopmupoBanuu Ombmuoreunoro Qonma
o0pa3oBaTeNbHON OpraHu3alueil BhIOMpaeTcs HE MEHee OJHOTO M3JaHUS U3 NMEepeYHCICHHBIX
HIDKE MEeYaTHBIX M3JAaHUM M (WIN) JEKTPOHHBIX M3JaHUH B KauecTBe OCHOBHOTO, MpPHU 3TOM
CIHMCOK MOXeET ObITh TOTIOJIHEH HOBBIMHU M3/IaHUSMH.

3.2.1. OcHOBHbIE M31aHNUS:

1. AmumoB II. A. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYeCKOrO aHaJn3a,
reoMmerpusi. AnreOpa W Havana wmaremarudeckoro anamm3a 10-11 kmaccel (0a3oBbIid U
yrayOneHHbiil ypoBHn): yueOnuk / L. A. Anumos, 10. M. Komsirun, M. B. TkauéBa [u ap.]. —
11-e u3n., crep. — Mocksa: IIpocsemenne, 2023. — 463, [1] c.: win. - ISBN 978-5-09-107210-5.
- Tekcr: anextponnsiit. - URL: https://znanium.com/catalog/product/2089825

2. HanasH, A. A. Matematuka: yueOnuk / A. A. Jlanasa. — 3-e u3., vcnp. ¥ JI01.
— MockBa: UHOPA-M, 2024. — 544 c. — (Cpennee npodeccuoHalibHOE 00pa3oBaHue). -
ISBN 978-5-16-012592-3. - Tekcr: JJEKTPOHHBIN. - URL:

https://znanium.ru/catalog/product/2132236
3.2.2. JlonoJiHUTEJIbHbI€ HCTOYHUKH:

1.Jlucnukun, B. T. Maremaruka B 3amayax ¢ pemenussmu / B. T. Jlucuukun, U. JL
Conogeitunk. — 10-e uzn., crep. — Cankrt-IletepOypr: Jlanp, 2023. — 464 c. — ISBN 978-5-
507-46662-7. — Tekct: 3nmeKkTpoHHbIH // Jlaub: 3nekTpoHHO-OMOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/314798
3.2.3. DJieKTpOHHbIE 00pa30oBaTe/IbHbIE PeCypPChl:
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https://znanium.com/catalog/product/2089825
https://znanium.ru/catalog/product/2132236
https://e.lanbook.com/book/314798

1. I'ocynapcTBennas obpazoBarenbHas miardopma «Poccuiickas snexkTpoHHas
mkoma»- https://resh.edu.ru/subject/51/10/

2. Hudporoii obpazoBarenbHbIl pecypc «SAKmacey -

https://www.yaklass.ru/p/algebra/10-klass

3. Jlnunblii caiit mpenoaBarens Bonkosoit E. H. - https://volkovaen.ru/

4. Konnmeknust nHTepakTUBHBIX JJabopaTopuii Ha uiathopme «1C: Ypox» -
https://dzen.ru/a/YIEYnQZ1KhLjFOdV
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https://resh.edu.ru/subject/51/10/
https://www.yaklass.ru/p/algebra/10-klass
https://volkovaen.ru/
https://dzen.ru/a/Y9EYnQZ1KhLjF0dV

. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOEPA3OBATEJIBHOM

TUCIATITAHBI

KoHTposib M omeHKa pe3yJbTaTOB OCBOECHMS 00I€00pa30oBaTeNbHON TUCIUILIMHBI

PacKpbIBAIOTCS Yepe3 JUCIUILIMHAPHBIE PE3yNbTaThl, HalpaBlIeHHbIe Ha (popMHUpOBaHUE OOIIUX
U podeCCHOHATBHBIX KOMIIETEHIIUH 10 pa3jiesiaM | TeMaM CoJiep>KaHusl yueOHOro MaTepuaa.

Oomasi/npodeccnonanbHast
KOMIIeTeH M

Pasznen/Tema

Metoasbl 4 GOPMBI KOHTPOJISA

OK 01. Bri6upats crmoco0bt
pelieHus 3a1a4
poheCCUOHATBHOM
JIeSITEITbHOCTU IPHUMEHHUTETBHO K
Pa3IMYHBIM KOHTCKCTaM

P 1, Tema 1.1, 1.2, 1.3, 14,
1.5, 1.6, 1.7, 1.8, 1.9, 1.10,
1.11,1.12, 1.13, 1.14

IT-o/c 1.14

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6, 2.7, 2.8, 2.9, 2.10,
2.11,2.12
IM-0/c2.1,2.2,2.5,2.7,2.9

P 3, Temnt 3.1, 3.2, 3.3, 3.4,
3.5, 3.6, 3.7, 3.8, 3.9, 3.10,
3.11

TectupoBaHue

YceTHBI onpoc

WNunuBuyanbHasi caMOCTOSITENIbHAS
pabora

IIpencraBnenue pe3ynbTaToB
MPaKTUYECKUX PadoT

3amuTa TBOpUECKUX padoT
Brinonsenve 3a1aHuil Ha SK3aMEHE

OK 02. Ucnonb3oBaTh
COBpPEMEHHbIE CPEJICTBA TIOUCKA,
aHaJIM3a U MHTEPIpETaIH
UHQOpMaIH, 1
UH(POPMAI[MOHHBIC TEXHOIOTUH
JUTSL BBITIOJTHEHUS 32149
poheCCUOHAIBHOM
JISSITEIILHOCTH

P 1, Tema 1.2, 1.3, 1.4, 1.5,
1.6,1.7,1.9,1.10

IT-o/c 1.14

P 2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6,2.10
ITI-0/c2.1,2.2,2.5,2.9

TectupoBanue

VYerHblii onpoc

WnauBumyanpHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3ynpTaToB
MIPaKTUYECKUX paboT

3amuta TBOpUECKHX paboT
Brlnmosnnenue 3a1aHuii Ha SK3aMeHe

OK 03. IInanupoBats u
peaNM30BBIBATh COOCTBEHHOE
npoQecCHOHANEHOE B TMYHOCTHOE
pa3BUTHE,
HpeIPUHAMATEIBCKYIO
JeSITEIBHOCTD B
npodeccuoHansHoH chepe,
UCIIOIb30BaTh 3HAHUS IO
(hMHAHCOBOI IPaMOTHOCTH B
Pa3ITUYHBIX KU3HEHHBIX
CHUTYAIHIX

P1,Temal.l,1.7,1.10

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6, 2.7, 2.8, 2.9, 2.10,
2.11,2.12
M-0/c2.1,2.2,2.5,2.7,2.9

TecTupoBaHue

VYeTHBIi onpoc

WnnuBunyanbHas caMOCTOSATENbHAS
pabota

IIpencrapienue pe3ynbTaToOB
MPaKTUYECKUX PadoT

3ammra TBOpYECKHX padoT
BrinonHenue 3a1aHuil Ha SK3aMEHE

OK 04. DddexTrBHO
B3aMMOJIECTBOBAThH U padOTATh B
KOJUICKTHBE M KOMaH/C

P 1, Tema 1.2, 1.3, 1.4, 1.5,
1.6,1.7,19,1.10,1.12, 1.13

P 3, Temn 3.1, 3.2, 3.3, 3.4,
3.5, 3.6, 3.7, 3.8, 3.9, 3.10,
3.11

TectupoBaHue

VYeTHBI onpoc

WNunuBuyanbHasi caMOCTOSITENIbHAS
pabota

IIpencrasienue pe3ynbTaToOB
MPaKTUYECKUX PadoT

3amuTa TBOpUECKUX paboT
BrinonHeHue 3a1aHuil Ha SK3aMEHE

OK 05. Ocy1iecTBisTh yCTHYIO U
NHCHMEHHYI0 KOMMYHHUKAIIUIO Ha
TOCY/IapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu ¢ y4eToM
0CcOOEHHOCTEH COIMATBHOTO U
KyJIbTYPHOTO KOHTEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6, 2.7, 2.8, 2.9, 2.10,
2.11,2.12
MM-0/c2.1,2.2,2.5,2.7,2.9

P 3, Temnt 3.1, 3.2, 3.3, 3.4,
3.5, 3.6, 3.7, 3.8, 3.9, 3.10,
3.11

TectupoBanue

YcTHbIH onpoc

WnnuBumyansHas caMOCTOSTENbHAS
pabora

IIpencrasnenue pe3ynbTaToB
MIPaKTHYECKUX paboT

3ammTa TBOpUYECKUX padboT
Brinonsenve 3a1aHuii Ha HK3aMEHE
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