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1. MIOACHUTEJIBHASA 3AIIMCKA

1.1. Ob6sacTh NPUMEHEHHUS TPOTrPAMMBI

Pabouast mporpamma oOmieoOpazoBaTenbHON yueOHON TUCIHUILTMHBI «MaTeMaTuKay SBISETCS
YacThI0O OCHOBHOM 00pa3zoBaTeibHON mporpaMmbl B coorBercTBUH ¢ PI'OC mo cnenuasbHOCTH
11.02.11 CeTu cBsI3” ¥ CUCTEMBI KOMMYTAIIUH.

B mporpamMmy BKIIIOYEHO COJNIEpKaHUE, HAMpaBICHHOE Ha (POpMHpPOBAHUE Y CTYACHTOB
KOMITETCHIINIH, HeoOXoauMEBIX i1 kadecTtBeHHOro ocBoeHuss OOII CITIO na 0a3ze 0CHOBHOI'O OOIIETo
0o0pa3oBaHUs ¢ MOIYYCHHEM CPEIHETO 00IIero o0pa3oBaHUs; TPOrPaMMBbI TOATOTOBKH CIICIIMATUCTOB
cpennero 3Bena (IIIICC3).

Omna siBisieTcst ennHOM U1 Bcex (opM oOyueHus. Pabouast mporpaMma CIIy>KUT OCHOBOW IS
pa3pabOTKM  TEMAaTHYeCKOro IulaHa W KOHTPOJBbHO -  oreHouHbix  cpenctB  (KOC)
0011eo0pa3oBaTeabHON yUeOHOUW JAUCHUIIIMHBI 00pa30BaTEIbHBIM YUPEKICHUEM.

1.2. MecTo o00meo0pa3oBaTeibHON Y4eOHOH UCHHUIUVIMHBI B CTPYKTYpe OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl: JTUCIUIUIMHA BXOJUT B MHKJI 0OIIE00pa30BaTEeIbHBIX Y4eOHBIX
nucturinH. OcBoeHne o01eo0pa3oBaTebHON YUeOHOU JUCITUTUIMHBI «MaTteMaTnka» CrocoOCTBYET
(GhOpMUPOBAHUIO Y CTYIEHTOB MpodeccnoHaNbHBIX KoMmneTeHnuid no crenuanbHoctu 11.02.11 Cern
CBSI3M U CUCTEMbI KOMMYTaLIUU.

OpHOBpeMEHHO C TPO(ECCHOHATBFHBIMA KOMIETEHIIMSAMH Y CTYIEHTOB, OOYYaIOIIUXCS IIO
oOmieoOpa3oBarenbHO  y4eOHOM mucruruinHe «MaremaTtukay Co3/1aloTcs  MPEIIOChUIKH IS
dbopMupoBaHUS OOMMX KOMIETEHIIMI: MOHUMATh CYIIHOCTh W COIHMAIBHYI) 3HAYUMOCTh CBOEH
Oynymieil mpodeccuu, MpOSBIATh K HEHW YCTOWYMBBI HMHTEpPEC; OpPraHW30BBIBATH COOCTBEHHYIO
JESTENIbHOCTh, BHIOWpATh TUIOBBIE METOIBI M CIIOCOOBI BBIMOTHEHHS] MPO(EeCCHOHANBHBIX 3ajad,
OLIeHUBaTh MX ()(PEKTUBHOCTh U KAaueCTBO; MPUHUMATh PEIICHUS B CTaHIAPTHBIX M HECTAHJAPTHBIX
CUTYaIlUsX ¥ HECTU 32 HUX OTBETCTBEHHOCTB; OCYIIECTBIIATH MOUCK U UCIOIb30BaHUE HH(POPMAIINH,
HeoOXxoaumMon st 3(G(HEKTUBHOTO BBIMOTHEHUSI MPOPECCHOHANBHBIX 3a1ad, MPOGEeCCHOHATHHOTO U
JUYHOCTHOTO Pa3BUTHS;, HCIOIb30BaTh HH(OOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU B
po)eCCHOHAIBHON JICSITEIbHOCTH; PaboTaTh B KOJJICKTHBE W KOMaHJe, d()PEeKTUBHO 0OmATHCSA C
KOJIJIETAaMH, PYKOBOJCTBOM, MOTpeOHUTENsIMU; OpaTh Ha ceOid OTBETCTBEHHOCTh 3a pabOTy UJICHOB
KOMaH/bl ([MOJAYMHEHHBIX), PE3YyibTaT BBHIMOJHEHUS 3a/JaHUN; CAMOCTOSITEILHO OMPENENATh 3aJauu
npo(ecCHOHATFHOTO W JTUYHOCTHOTO Pa3BUTHs, 3aHUMAThCS CaMOOOpPa30BaHHEM, OCO3HAHHO
IUTAHUPOBATh MOBBILICHUE KBAIM(DUKAIINKI; OPUEHTUPOBATHCS B YCIOBUAX YAaCTOW CMEHBI TEXHOJIOTUN
B IPO(HEeCCHOHATTLHOU eI TEIILHOCTH.

1.3. esmu u 3amauyum 001e00pa3oBaTeJIbHON Y4eOHOW IMCHUILVIMHBI — TpPe0OBaHMSA K
pe3yJIbTaTaM 0CBOeHHs 0011e00pa3oBaTeIbHON y4eOHOM 1M CIMIIJIMHbBI

OCHOBHBIMHM 1eJISIMH U3Y4YeHHs NPorpaMmmbl «MaTeMaTHKa» SABJISIOTCS:

* obecrieueHre Cc(HOPMHUPOBAHHOCTH TMPEACTABICHUN O COIHUANBHBIX, KYIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

* obecrieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, aNTOPUTMHUYECKOTO U MATeMaTUYECKOTO
MBILUICHHUS;

* obecrieueHre CHOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH IMOJYYCHHBIC 3HAHUS TPH PEIICHUU
pa3IUYHbIX 3a/1a4;

* oOecreueHue cHOPMUPOBAHHOCTH TMPEICTABICHUI O MaTreMaTUKe KaK dYacTH oO0Iie-
YeJIOBEYECKOW KYJbTYpbl, YHHUBEpPCAIbHOM SI3bIKE HAyKH, MO3BOJIAIOIIEM OIUCHIBATH U H3YyYaTb
peabHBIE TPOIIECCHI U SIBICHUS.

B pesynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI CTYACHT 0JIZKEeH:

HMeTh MpeIcTaBJIeHue:

" 0 pOJM MaTeMaTUKU B COBPEMEHHOM MHpPE, UH()OPMALMOHHBIX TEXHOJIOTHUAX, OOIIHOCTH €€
MIOHATUH U NIPEACTABIICHUN;

3HATh!

" OCHOBHBIC MAaTEeMATUYECKUE TTOHITUS, (DOPMYIIBI K METOJIBI;

yMeThb:



" IPUMEHATh MAaTEMaTUYECKUE METOJbl K aHAJIU3y, MCCIECIOBAHUIO U PEIICHHUIO MPUKIIAIHBIX
3aj1ad4;

" MCIIOJIb30BAaTh MaTeMaTHYECKUU ammapar ¥ MPOCTEHIlNE BbIYUCIUTEIbHBIE YCTPONCTBA MpU
BBITTOJTHEHUH TPAKTHYECKUX PACUYETOB.

1.4. Pe3y1bTaThl OCBOCHHS YU4eOHOM JMCIHUIIIHHBI

OcBoenue conepkaHusi y4eOHOM ITUCHUIIIMHBI «MaTtemaTuka» o0ecrnedynBaeT IOCTHIKEHUE
CTYJIEHTaMHU CIEAYIOUINX pe3)yibmanos:

* TUYHOCMHDbIX:

— c(hOpPMUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTHKEe KaK YHHBEPCATbHOM SI3BIKE HAYKH,
CpEICTBE MOJICIIUPOBAHUS SABICHUN U MPOLIECCOB, UACAX U METOJAX MAaTEeMAaTUKH;

— TIOHMMaHH€ 3HAYUMOCTH  MATEMAaTHKU [  HAyYHO-TEXHMYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHUSI K MaTeMaTHKE KaK K YacTH OOIIEUYEIOBEUYECKON KYJIbTYphl depe3
3HAKOMCTBO C UCTOPUEU Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJIEH;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaXCHHS, AJITOPHUTMHYECKOMN
KYJIBTYPbI, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM Juisi Oyaymied mpodecCHOHATbHOM
NeATeTLHOCTH, JIJIs1 TPOJIOJDKEHUS 00pa30BaHUs U CaMOOOpa30BaHMUs;

— OBJIQJICHHEC MAaTeMaTHYECKUMH 3HAHUSMU U YMCHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOU
J)KAU3HU, JUISI  OCBOCHUS  CMEXKHBIX  €CTECTBEHHO-HAy4YHBIX  JUCHMUIUIMH W JUCIUIUIMH
po¢eCCHOHATBHOTO IMKJIIA, Ui TOJIY4YeHUsI 00pa3oBaHMs B 00JIACTSIX, HE TPEOYIOMUX YriyOJIeHHON
MaTeMaTH4YeCKOM IMOATOTOBKH;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTSKCHUH
BCEU KU3HM, CO3HATEJIbHOE OTHOIICHHE K HEMPEePHIBHOMY OOpPA30BAHHMIO KaK YCIOBHIO YCIICITHON
npoecCHOHANBHOM U OOIIIECTBEHHOH JAEITeTbHOCTH;

— FOTOBHOCTbH M CIIOCOOHOCTBh K CAaMOCTOSITEIILHON TBOPUYECKON U OTBETCTBEHHOM JCSATEIHHOCTH;

— TOTOBHOCTH K KOJUIGKTHUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHHUKAMHU B 00pa3oBaTelbHOM,
00IIIECTBEHHO TOJIE3HOM, YI€OHO-HUCCIIEI0BATEIbCKOM, MPOSKTHON M IPYTUX BUJIAX NESITCIBHOCTH;

— OTHOIIEHUE K TMPOo(EeCcCHOHATBLHON AEATeIPHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHAIILHBIX MPOOIIeM;

MemanpeoMemHbix:

— YMEHHUE CAMOCTOSITEIILHO ONPEAEIIATh LEJU IEITEIIbHOCTH U COCTABIISITh IIJIAHbI AEATEIbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBbHOCTh; UCIOJIb30BaTh
BCE BO3MOXKHBIE pECypChbl MJid JOCTHKEHHUSI TIOCTABJICHHBIX IE€JIEM W pealu3aluu IUIaHOB
NESTENIbHOCTH; BBIOMPATH YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYaIUsIX;

— YMEHHE TPOJYKTUBHO OOIIAThCS W B3aMMOJCHCTBOBATH B TIPOIIECCE COBMECTHOM
NESTENIbHOCTH, YYUTBHIBATH TO3MUIMH JPYTUX YYAaCTHUKOB JAEATEIbHOCTH, S()(PEKTUBHO pa3pemiaTh
KOH(JIUKTHI,

— BIAQJCHHE HaBBIKAMU TI03HABATENbHOH, Y4eOHO-MCCIIENOBATENILCKOW U TPOCKTHOM
JeATeTLHOCTH, HaBBIKAMHU Pa3pelIeHHs MPOOJIEM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3IMYHbIX METOJI0B TO3HAHNUS,

— TOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSITENHHOW HWH(OPMAIMOHHO-TIO3HABATEIHLHOM
NESTENIbHOCTH, BKIIOYash yMEHHE OPHCHTHPOBATHCS B Pa3UYHBIX HCTOYHHKAX WHGPOpMAIUH,
KPUTHYECKH OIICHWBATh W HMHTEPIPETUPOBATh HMHQPOPMAIMIO, TMOIYy4aeMyl0 U3 Pa3IUIHBIX
HCTOYHUKOB;

— BJIQJCHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHUE SCHO, JJOTMYHO M TOYHO M3JIaraTb CBOI TOYKY
3pEHMs], UCTIOIB30BATh a/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BJIaJICHUE HaBBIKAMH TIO3HABATEIbHON PEQIICKCUU KaK OCO3HAHUS COBEPINACMBIX NCUCTBUI U
MBICJIUTENIbHBIX TIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHM, T'PAHUI] CBOETO 3HAHUS M HE3HAHUSI, HOBBIX
MO3HABATENIbHBIX 3a7a4 U CPEIICTB JJIsl UXJOCTH)KEHUS,

— IIeNeYCTPEMIICHHOCTh B MOWCKAaX W MPUHATHH PEUICHUH, COOOpa3UTENbHOCTh U HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEJCTABICHUMN; CIIOCOOHOCTh BOCIPUHUMATh KPAcOTy U TapMOHUIO
MUpa;

npeomMemHuuix:



— c(OPMHUPOBAHHOCTH TMPEJICTABICHUI O MaTeMaTHKE KaK YaCTH MHPOBOM KYJIbTYphl U MECTE
MaTeMaTHUKd B COBPEMEHHOM NMBMIIM3AalMM, CIOCO0AaX OMNMCAHUS SBIEHUI peaJbHOrO MHpa Ha
MaTEMAaTUUYECKOM SI3BIKE;

— c(hOpPMHPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHYECKUX MOHATUAX KaK BaKHEHIIUX
MaTEMaTHUYECKUX MOJENAX, IO3BOJIIOIIMX OINUCHIBaTh M H3ydaTh DPa3HbIE INPOLIECCHl U SIBJICHUS;
IIOHUMaHHE BO3MOXHOCTH aKCHOMAaTHYECKOT0 TOCTPOEHUSI MaTEMAaTUYECKUX TEOPUi;

— BJAJECHHE METOJAMM [OKa3aTelbCTB U aJTOPUTMOB pELIEHUS, YMEHHE UX IPUMEHSITH,
IPOBOJIUTH JOKA3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3a/ay;

— BJAJEHUE CTaHJAPTHBIMH MPUEMaMH pEIICHUS pAlHOHAIBHBIX M HPPALMOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHbIX, TPUTOHOMETPHUYECKUX YpPaBHEHUH M HEPAaBEHCTB, HX CHCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX INPOTPaMM, B TOM YHCJE ISl MOMCKA IYyTH PELICHUS U
WITIOCTPALMK PELICHNUs YpaBHEHUN U HEPABEHCTB;

— c(hopMHUPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEeMaTHUYECKOTO aHaJIH3a U UX
CBOWCTBAX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIUM, UCIIOJIB30BaHUE MOTYyYEHHBIX
3HAaHUM I ONMCAHUA U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

— BJAJEHUE OCHOBHBIMHU IOHATUSAMH O IUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOWCTBax; C(OPMHPOBAHHOCTH YMEHHs pPaclo3HaBaThb TI'€OMETPHUYECKUE
(Gurypel Ha uepTexax, MOJENAX M B PEAIbHOM MHpPE; HPUMEHEHHE H3YyYCHHBIX CBOWCTB
reoMeTpudeckux Guryp m Gopmyn A pelieHHs T€OMETPHUECKUX 3aaad M 3aJad C MPaKTUYECKUM
COJIepXKAHUEM;

— c(opMHUPOBAaHHOCTh NPEACTABICHUN O MpoIeccaX M SBJICHUSX, UMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTaATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAbHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU
TEOPUH BEPOSATHOCTEH; YMEHMH HAXOAWUTh M OICHMBATh BEPOSTHOCTH HACTYIUICHHS COOBITHH B
IPOCTENIINX MPAKTUUECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIydailHbIX BEIUUUH;

— BIJIQJICHUE HABBIKAMU MHCIIOJIb30BaHMS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU pELICHUN
3ajau.

1.5. KonuyectBO 4YacoB Ha OCBOGHHE NPOrpaMMbl 00mieo0pa3oBaTeIbHON y4eOHOM
AUCUMILIUHBI:

MaKcHMajbHas yueOHas Harpyska oOyuatomierocs 351 yac, B TOM yucle:

oOsi3aTenbHas ayIUTOpHas yuyeOHast Harpy3ka oOydaromierocs 234 yaca;

camocTosiTenpHas padota oOyuatorierocst 117 yacos.

Bunsl BHEAyAMTOPHON PabOTHI:

— BBIINIOJHEHHUE TOMAIIHUX 3a1aHUN;

U3y4eHHE MaTepUalloB JIEKIUI, IO KOTOPBIM OCYIIECTBIISIETCS pyOeKHbIM KOHTPOJIB;
MOJIrOTOBKA pedepaToB, TOKIAI0B, HCCIEI0BATEIBCKUX PadoOT;

— oopmiieHne OTYETOB MO MPAKTUYECKUM 3aHATUSM.

Jls mpoBepKM 3HaHUM CTYJEHTOB 110 OKOHUYAHUU U3YYEHUS TEM OCYLIECTBISIETCSA PyOexKHBIN
KOHTpOJIb. VITOroBast hoopma KOHTPOJIS 2 CEMECTP - SK3aMEH.



2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

TACIATITAHBI

2.1. O0bem 001me00pa3oBaTeIbLHONH YUeOHON JUCHMIIIIMHBI M BUIbI Y4e0HOH padoThl

Bun yueOHo# padoTbl Oo0bem
4ac0B
MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 351
Oo6s13aTe1bHAs ayIMTOPHAs yueOHas Harpy3Ka (Bcero) 234
B TOM YHCJIE:
MIPAKTUYECKUE 3aHATHS 24
CamocTosiTeJibHass padoTa o0yyawinerocs (Bcero) 117
B TOM YHCJIE:
Pabora ¢ xoHcmekToM. IloaroroBka coOOIIEHHH, HOKIIAIOB, CO3IAHHUE
Mpe3eHTalu MO TeMe. BhiMmosHEeHWE WHIMBUAYAJIbHBIX 3aJaHui. Pemienue 117
MPUKJIAHBIX 3a/1a4.
IIpomeskyTouHasi aTTecTanMs: 2 CEMECTP — IK3aMeH
2.2. TemaTuveckuii nJiaH 001meodpa3oBaTebHON y4eOHOM TN CIUTIIHHbI
KoanuyecTtBo  ayauToOpHBIX
HaumeHoBaHue pa3iesioB U TeM Teoperneckne|lIpakTn
Bcero 3aHATUA [YeCcKHe
3aHATHSA
BBenenue 2 2 -
Pasznea 1. PazBuTHEe NOHATHSA 0 YHCTIE 6 4 2
Tema 1.1. JleficTBUTENIbHBIC YHCTIA 6 4 2
Pasznen 2. Kopuu, crenenn u jorapugpmol 16 14 2
Tema 2.1. KopHu u crenenu 10 8 2
Tema 2.2. Jlorapudmer 6 6 -
Paznen 3. YpaBHeHUus1 1 HEpaBEHCTBA 20 16 4
Tema 3.1. PanuoHanbHble YpaBHEHMs, HEpPAaBEHCTBA, 2 2 -
CUCTEMBI YPaBHEHHUI U HEPABEHCTB
Tema 3.2. HppaunoHalbHbIE ypaBHEHHUS, HEPAaBEHCTBA, 4 4 i
CUCTEMBI
Tema 3.3. }_[OKaBaTeJ'IBHBIe ypaBHEHUS, HEPABEHCTBA, ] 6 )
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Tema 3.4. Jlorapupmuueckue ypaBHCHHS, HEPaBEHCTBA, 6 4 )
CUCTEMbI YpaBHEHUI U HEPABEHCTB
Paznen 4. OCHOBBI TPMTOHOMETPHH 32 30 2

Tema 4.1. OcHOBHbIE MNOHATUSA. TpPUTOHOMETPUYECKUE

20 18 2

hopMyITBI

Tema 4.2. [Ipocreiinme TPUrOHOMETPUYECKUE YPABHEHUS U 6 6 i
HEpPaBEHCTBA

Tema 4.3. TpuroHoMeTpU4YECKHE YpaBHEHHS, HEPABEHCTBA U 6 6 i
CUCTEMBI

Pasznen 5. ®ynkumnu, ux cBoiicTBa U rpadpuku 18 18 -

Tema 5.1. OCHOBHEIC IIOHSTHS, CBOMCTBA, CIIOCOOBI 6 6 )
3aanus PyHKITUU

Tema 5.2. Tpuronomerpuueckue QyHKIHH 6 6 -

Tema 5.3. CrenenHas u mokaszarenbHas (yHKIUU 4 4 -




Tema 5.4. Jlorapudmuueckas GpyHKIUSA 2 2 -
Pa3znea 6. Hauayia MaTeMaTH4€eCKOr0 aHAJIN3A 34 28 6
Tema 6. 1. IlocnenoBaTenbHOCTH 4 4 -
Tema 6. 2. DnemenTsl nudhepeHITMaTbLHOT0 HCUUCICHUS 20 16 4
Tema 6. 3. Di1€MEHTBI HHTErPAIbHOTO UCUUCIEHUS 10 8 2
Paznen 7. 'eomerpus 82 74 8
Tema 7.1. KoopauHaThl 1 BEKTOPHI 14 12 2
Tema 7.2. IlpsiMble U IIOCKOCTH B IPOCTPAHCTBE 22 22 -
Tema 7.3. MHOTOTrpaHHHUKH 22 20 2
Tema 7.4. Tena v NOBEPXHOCTH BpAIICHHUSI 10 8 2
Tewma 7.5. I3MepeHust B reoMeTpuu 14 12 2
Pasznea 8. diieMeHTHI KOMOMHATOPUKH 12 12 -
Tema 8.1. OCHOBBI KOMOWHATOPHUKH 12 12 -
Pazgen 9: JJleMeHTbl TEOPpHUHM BEPOSITHOCTEH M 12 12 )
MATeMATHYECKOIl CTATHCTUKHU
Tema 9.1. OCHOBBI TE€OPUHU BEPOSATHOCTEN 8 8 -
Tema 9.2. OCHOBBI MaTeMaTH4eCKOM CTATUCTUKU 4 4 -
Hroro: 234 210 24

2.3. Conep:xanue 001eo0pa3oBaTeIbHON Y4eOHON TUCUUIIMHBI
BBEJEHUE
MaremaTuka B HayKke, TEXHUKE, SKOHOMUKE, MH()OPMAIIMOHHBIX TEXHOJOTUAX M NMPAKTHYECKOU
nestenbHOCTH. Llenn ¥ 3amauM W3ydeHUss MareMaTuku 1pu ocBoeHuu mnpodeccuit CIIO u
cuenuainpHocten CIIO.

Paznen 1. PABBUTUE ITOHATHUSA O YUCJIE
Tema 1.1. [leiicTBUTEIbHBbIE YHCJIA.
Ilensie m panuoHanbHBIC uymcia. JleWicTBuTenbHbIe uynciaa. Moaynbs uucina. [IpubnrkeHHBIC
BeIurciacHud. IloagTe KOMIUIEKCHOrO yuciaa. MHuUMasa cAuHUIA.
IIpakTuyeckoe 3anaTue Nel: Beruncienue apuMeTHIECKUX BRIPKCHHIM.

Paszpen 2. KOPHU, CTEIIEHU U JIOT'APU®PMbI

Tema 2.1. KopHu u crenenn

Crenenn u kopHu. KopHHM HaTypajdbHOW CTENEHHM W3 4UC]Ia W UX cBoMcTBa. CTENeHU C
palroOHATBHBIMH MOKA3aTENsIMU U UX CBOMCTBA. CTENEeHH C IeHCTBUTEIbHBIMU MTOKA3aTENSIMU.

CBolicTBa CTENEHUW C JIEUCTBUTENIBHBIM IIOKa3areyieM. BpluMclieHuEe M CpaBHEHHUE KOPHEM.
Brimonnenue pacueToB ¢ paaukanamu. [IpeoOpa3oBaHue CTEIEHHBIX BBIPAXKCHUH.

IIpakTuyeckoe 3ansTHe Ne2: Brruucnenue apudMETHYECKUX BBIPAKCHHUH, COJEpKAIINX
CTENEHU U KOPHHU.

Tema 2.2. Jlorapudm. Jlorapudm uncia.

Jlorapudm. Jlorapudm uymcna. OcHOBHOE JorapudMUYEcKoe TOXIECTBO. JlecaTuyHbIe
norapudmMbl U uX cBoWcTBa. Harypanbabie mnorapudmel. I[lpaBwiia neiicTtBuii ¢ jgorapudMamu.
[IpeobpazoBanue sorapupmMuuecKkux BbolpakeHU. Haxoxaenue 3HaueHud Jorapupma 1O
IIPOM3BOJILHOMY OCHOBaHUIO. [lepexon oT ofHOTO OCHOBaHMS K Apyromy. BeluncieHue u cpaBHEHHE
norapugmos. JlorapudmMupoBaHue U NOTEHIMPOBAHUE BBIPAKECHUH.

[TpuOnkeHHbIe BBIYMCICHUS U PELIeHUs] TPUKIIaAHbIX 3a/1a4.

Pemenune norapuMuieckux ypaBHEHHI.

Pasznen 3. YPABHEHUSA U HEPABEHCTBA
Tema 3.1. PaniuoHajibHble YPABHEHUS, HEPABEHCTBA, CUCTEMbI



PaBHOCWIBHOCTH ypaBHEHUN, HEPABEHCTB, CUCTEM.

PanyonanbHbple ypaBHeHUs U cucTeMbl. OCHOBHBIE NpUEMBbl HUX pelIeHHs (pa3jokKeHue Ha
MHO>KUTEIIN, BBEJICHUE HOBBIX HEU3BECTHBIX, OACTAHOBKA, TpahyuuecKuil METO).

PatmonansHbie HepaBeHCTBA. OCHOBHBIE TPUEMBI MX pelieHud. Vcrnoiap30BaHHE CBOWCTB M
rpa¢ukoB GYHKUMN TpU PELUICHUH ypaBHEHMH W HepaBeHCTB. MeToj mHTepBajioB. M3o00pakeHune Ha
KOOPAMHATHOM IUIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHH U HEPAaBEHCTB C IBYMS IIEPEMEHHBIMH H
UX CUCTEM.

[IpuMeHEeHHEe MAaTeMaTUYECKUX METOJOB Ul PEIIECHUS COACPIKATEIbHBIX 3aJad U3 pa3IM4HbIX
o0acTeil HayKH W NPaKTUKU. VIHTepripeTaus pe3yabTara, yueT pealbHbIX OrpaHUYCHHH.

Tema 3.2. HppaunoHaibHble YpaBHEHHS], HEPABEHCTBA, CHCTEMBbI.

HppauvoHanbHbIE ypaBHEHUs, HEPABEHCTBA W CHUCTEMBbl. PellleHHe uppalnrOHaIbHBIX
ypaBHeHHH. HaxoxneHne 3HaueHWIl CTeNeHed C paluOHAJIBHBIMM MoKazaTtensiMu. CpaBHeHHE
creneHedd. IIpeoOpa3oBaHusi BBIpAXCHHUH, COJCP)KAIIUX CTENECHW. PemeHne moKa3aTeIbHBIX
YpaBHEHUM.

Pemenne npuxiagaeix 3anad. OCHOBHbIE TNPUEMBl UX pELIEHUS (BO3BEJIEHUE B CTEMEHbD,
BBEJICHUE HOBBIX IEPEMEHHBIX, TPaUIECKUI METO.).

Hcnonp3oBanne CBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

Tema 3.3. [loka3are/ibHbIe YpaBHEHHS], HEPABEHCTBA, CHCTEMbI

[TokaszarenpHbie ypaBHeHUs. CrocoObI pELICHUS] MPOCTEUIINX M CBOMAIIMXCA K HUM
MoKa3aresibHbIX ypaBHeHWH. [loka3aTenbHble HEpaBEeHCTBA. PemieHwe MNpoCTeMIMX MOKa3aTeIbHBIX
HCPABCHCTB. CucreMbl IT0Ka3aTeIbHBIX ypaBHeHI/II\/'I " HCPABCHCTB.

IIpakTnyeckoe 3ansitue Ne3: PelieHre noKka3aTelbHbIX YPABHEHHIA.

Tema 3.4. JlorapudMuyeckue ypaBHeHHs], HEPABEHCTBA, CHCTEMbI

Jlorapudmuueckre ypaBHeHUs. CHocoObl pEIIeHUs] MPOCTEHININX ¢ CBOASIIMXCS K HUM
norapumuueckux  ypaBHeHWi.  Jlorapmpmudeckne ~— HepaBeHCTBA.  PemieHwe  IpOCTEHMITUX
JorapuMUYecKrx HepaBeHCTB. CHCTEMBI MOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Hcnonp3oBanne cBOWCTB U rpadMKoB (DYHKITUN TTPH PEIICHUN YPaBHEHUN U HEPABEHCTB.

IIpakTnyeckoe 3ansiTue Ne4: Perienue norapuMuyeckux ypaBHEHUI.

Paznen 4. OCHOBbBI TPUTI'OHOMETPUH

Tema 4.1. OcHoBHBbIe OHATHSA. TpUroHoMerpudeckue GopmMyJabl

Paguannas mepa yrina. BpamarensHoe nBrkenre. COOTHOLICHUSI MEXTy TPaJlyCHOM U paguaHHON
MEpaMu yria.

CuHyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC Yucia. TpuroHoMeTpuueckue (PyHKIUHM YUCIOBOTO apryMEHTa,
3HAKHU WX 3HAYCHHH.

OcHOBHBIE TPUTOHOMETPUUECKHE TOXkAeCTBA. DPopMyIibl puBeeHus. CHHYC, KOCUHYC U TaHT'€HC
CyMMBI U Pa3HOCTH JBYX YIJIOB. CHHYC M KOCHUHYC JBOMHOrO yria. @opMyiibl IOJOBUHHOIO YIJIA.
[IpeoOpazoBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUN B MMPOU3BEACHUE W TIPOU3BEIICHUS B CYMMY.
BripaxkeHue TpuUroHoMeTpuyecKuX (YHKIHMM uepe3 TaHTeHC MOJIOBUHHOIO aprymeHTa. BorumcieHve
3HAYEHUH U TOXKIECTBEHHBIE MPE0OPa30BaHMs MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKECHHUIA.

IIpakTnyeckoe 3ansTHe NoS: [IpeobpazoBanre W BBIUMCICHUE TPUTOHOMETPUYECKHUX
BBIPAKCHUM.

Tema 4.2. IIpocTeiiline TPUTOHOMeTPUYECKHE YPABHEHHS M HEPABEHCTBA
[Ipocreitme TPUTOHOMETPHUUECKHE YpaBHEHHUSI. [Tpuemsl pereHus MPOCTEHIITNX
TPUTOHOMETPUUECKUX ypaBHeHUM. [IpocTeiiime TpuronomeTprudeckre HepaseHceTsa. [lociaenoBarenbHOCTh
pELICHHS] TPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB. PelieHne mpocTenmx TPUrOHOMETPHUYECKHAX
HEPABEHCTB.
OOpatHble TPUTOHOMETPUYECKHE (DYHKIIMU: apKCUHYC, apPKKOCHHYC, APKTaHT€HC.



Tema 4.3. Tpuronomerpuyeckue ypaBHeHHsl, HEPABEHCTBA U CHCTEMbI

VYpaBHeHUs, pemaemMble PaszioKEHUEM JIEBOM 4YacTh Ha MHOXHUTENH. OIHOPOIHBIC
TPUTOHOMETPUYECKUE  YpABHEHUs IEPBOM M  BTOPOM  CTENEHU. YPAaBHEHHUS, pEIIacMble
npeoOpa3oBaHMEM CYMM B TPOM3BEACHHE W OOpaTHBIM IpeoOpa3oBaHHEM. TpPHUTOHOMETPUUYECKHE
YpaBHEHUS, PelllaeMble Pa3TUYHBIMU IPUEMAMH.

Tpuronomerpruyeckue HepaBEHCTBA, CBOJSAIIMECS K KBaJpaTHbIM. Vcmonb3oBaHUE CBOWCTB U
rpauKOB TPUTOHOMETPUUECKUX (DYHKIIHI TPU pELICHUH HEPaBEHCTB.

OcHOBHBIE IPUEMBI PEIICHUS CHCTEM TPUTOHOMETPUYECKUX YPaBHEHUH.

Pasnen 5. ®YHKIIUU, UX CBOMCTBA U TPA®UKHU
Tema 5.1. OcHOBHBIE IOHATHA, CBOMCTBA, CIOCOOBI 3aJaHUSI
Yucnosast Gpyakims. CriocoOs! 3amanust GyHkmy. O01acTh ONpeAeICHUs] 1 MHOYKECTBO 3HAUCHUM.
CpoiicTBa (QYHKIIMM: MOHOTOHHOCTb, OTPAaHMYCHHOCTb, YETHOCTb M HEUYETHOCTb,
nepuoIuIHOCTh (pyHKIMH. [IpoMEexXyTKH Bo3pacTaHuss W yOBbIBaHUWS, HawOOJbIIee W HAMMEHBIIICE
3HAUEHUsS, TOYKH OHKcTpemyMma. ['padudeckass uHTepmperanus. ApuPMETHUECKHE OIEpalui Hal
byakuusimu. Crnoxxnaast pyHkius (kommosuius). [ToHsTHe 0 HEMPEePHIBHOCTH (HYHKIIUH.
I'paduk GpyHKIMIA, TOCTpOEHUE TPAPUKOB (PYHKIMH, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMH.
[Ipocreitmme mpeoOpazoBanuss TpaduKOB (PYHKIMI: TapaUieIbHBI TEPEHOC, CUMMETPHS
OTHOCUTEIIFHO OCE KOOPAMHAT WM CHMMETPHUS OTHOCHUTEIBHO Hayalla KOOPAWHAT, CHUMMETpPHUS
OTHOCHTEJIBHO MPSIMOH Y = X, paCTsDKEHHE U CKaTHE BJIOIb OCEH KOOPAMHAT.
Ooparnas ¢pysakius. O6sacTb onpeneneHus 1 00JacTb 3HaueHUi oOpaTHO# ¢yHkumu. I'padux
o0paTHOM (YHKIIUH.
[Tpumeps! GYyHKIMOHATBHBIX 3aBUCUMOCTEH B pealibHBIX MPOIECCaX U SBICHUSX.

Tema 5.2. Tpuronomerpudeckue GyHKIUH

CpoiictBa ¥ TpaduKu TPUTOHOMETPHUECKUX (YHKIMI (CHHyCa, KOCHHYCa, TaHTeHCa |
KoTaHrenca). [loctpoeHne reoMeTpuyeckux InpeoOpasoBanuii (casura u jaedopmanuu). CBoWCTBa U
rpadukn  OOpaTHBIX TpUroHOoMeTpuueckux ¢yHkuuid. IIpeoOpazoBanus rpaduka GYHKIHH.
I'apmonnueckue xonedanus. [IpukinagHpie 3a1auu.

[Toctpoenue rpapuKOB TPUTOHOMETPUYECKMX (PYHKUMH C IOMOILBIO T'€OMETPHUUYECKUX
npeoOpa3oBaHuil.

Tema 5.3. CrenenHas 1 nokasarejibHasi (PyHKOMHU
CreneHHass W TIOKaszaTelbHas (QyHKIMU, WX cCBoicTBa W rpaduku. I[loctpoenue rpadukos
CTCTICHHOW W TOKa3aTelbHOW (YHKIIHI ¢ TOMOIIBI0 T€OMETPUIECKUX MPeoOpa3OBaHUM.

Tema 5.4. Jlorapupmuueckass GyHkuus
Jlorapudmmueckas ¢hyHkus, ee cBoiictBa U rpaduku. [locrpoerne rpagukoB sorapudMuaeckoit
(YHKLIUH ¢ TTOMOIIBIO T€OMETPUYECKUX TPEe0OpPa30BaHUIA.

Paznea 6. HAYAJIA MATEMATHYECKOI'O AHAJIN3A
Tema 6. 1. IlocaenoBaTeJLHOCTH

beckoneuno yObIBaomias reomerpuyeckass Iporpeccus ©u ee cymma. YucioBbie
IOCICA0BATCIIbHOCTU. CHOCO6BI 3aJaHug 1 CBOMCTBA YHUCIIOBBIX HOCHGHOB&TCHBHOCTCﬁ. Iloustue (0]
npenene  nociegoBaTenbHOCTH.  CyliecTBOBaHME — MpeAesia  MOHOTOHHOM — OTpaHMYEHHOMN
MOCJIIE€J0BATENLHOCTH. CyMmMupoBaHue MOCIEN0BATEIBHOCTEM. beckoneuno yObIBaromas
reoMeTpHuuecKas Mporpeccus U ee cymma.

[TonsaTue o HENPEepPHIBHOCTU (YHKIIHH.



Tema 6. 2. dieMeHTHI 1P PepeHIHATBLHOT0 HCYUCTICHUS

[TpousBoanas. [lonsTHe 0 TPOU3BOAHON (PYHKITHNHU, €€ TEOMETPUUECKUN M (U3UIECKUN CMBICI.
VYpaBHeHue kacarenbHOM K rpaduky ¢(yHkiuu. [Ipou3BOAHBIE CyMMBbI, pa3HOCTH, MPOU3BEICHHS,
gacTHOTO. [IpOM3BONHBIE OCHOBHBIX DJJEMEHTapHBIX (QYyHKIWNA. [IpumMeHeHne NPOU3BOAHOU K
uccieoBaHui0 (pyHKIMI 1 ocTpoeHuto rpadukos. [Ipon3BoaHbie 00paTHON (GYHKIMK U KOMIO3HIIUN
byHKINH.

[Ipumeps! ucnonb30BaHMs IPOU3BOAHOM 171 HAXOXKIEHUS HAWJIYUIIEr0 pELIEHMs] B IPUKIIAIHbBIX
3amauax. Bropas mpouw3BojHas, ee reoMeTpudecKuid u (usmyeckuii cmbici. [IpumeHeHue BTOpOH
IPOM3BOHONW K HCCIEAOBaHUIO (YHKIMH M TOCTpOeHHuIo rpadukoB. HaxoxkaeHHe CKOpOCTH JUist
mpoiiecca, 3a1aHHoro GopMyIioi u rpaduKom.

IpakTuyeckue 3anaTus Ne 6, Ne7: HaxoxaeHne mpou3BOIHBIX (yHKITHH.

HccnenoBanue GyHKIMHA ¢ TOMOIIIBIO TPOU3BOAHON U MTOCTPOCHUE TPAPUKOB (PYHKITHHA.

Tema 6. 3. DjiIeMeHTbI HHTEIPAJIBLHOT0 HCYUCTCHUS

[lepBooOpa3nas. HeonpeneneHHblii MHTErpan M ero cBoicTBa. HaxoxIeHue HeonpeneaeHHOro
UHTErpaa.

OmnpeneneHHbIl UHTErpal U €ro reOMETpUUYECKU cMbICi. OCHOBHBIE CBOMICTBA OINPEEIEHHOTO
UHTErpaa.

IIpuMeHeHue ONpeeIeHHOr0 UHTETpala Ul HaXO0KAEHUs IUIOIIAAN KPUBOJIUHEUHON TpaleLuu.
®opmyna Hetorona—JleliOnuna. [Ipumeps! mpuMeHeHns UHTeTpasia B PU3UKE U TEOMETPHH.

IIpakTnyeckoe 3anaTue Ne§: HaxoxneHue HEONPENENEHHBIX HWHTETPAIOB  METOAOM
HEIOCPEACTBEHHOTO UHTETPUPOBAHUS.

Paznen 7. TEOMETPUSA

Tema 7.1. KoopanHaThI H BEKTOPBI

[IpsimoyronbHasi (iekapToBa) cHCTeMa KOOpIMHAT B MpocTpaHcTBe. DopMmyna paccTOSHUS
MEXIy ABYMS TOUKaMHU. Y paBHEHUS CPEPBI, nIOCKOCMU U NPAMOU.

Bekropel. Moaynb BekTopa. PaBeHCTBO BEeKTOpOB. CIlIO)KE€HHE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha umcio. KomnuneapHbsie BeKTOpbl. [Ipoeknus BeKTOpa Ha OCb. YTOJI MEXIY ABYMsI BEKTOPaMH.
Paznoxxenue Bexktopa no HampasiaeHussM. Kommianapaeie BekTopsl. KoopaunaTtel BekTopa. CkansipHoe
IIPOU3BE/IEHNE BEKTOPOB.

Hcnonb3oBaHne KOOPAMHAT U BEKTOPOB IPU PEIIEHUH MATEMAaTUYECKUX U MPUKIAIHBIX 3a4a4.

IIpakTnyeckoe 3anaTue Ne9: IIpuMmeHeHHEe BEKTOPOB M KOOPAMHAT K PELIECHUIO
F€OMETPUUYECKUX 3a]au.

Tema 7.2. IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

AKCHOMBI CTEpEOMETPUU U IPOCTEHIIME CIEACTBUS M3 HHUX. B3auMHOE pacrnojioKeHue IByX
OpSMBIX B MPOCTPAHCTBE. YToJN MeExXAy MpsAMbIMU. [lapamienbHOCTs NpAMOW M IUIOCKOCTH,
[apaJJIEIbHOCTh INIOCKOCTEN.

[lepieHAUMKYASIPHOCTE HPAMOM M TUIOCKOCTH. CBA3b MEXKAY NapauieIbHOCTBIO U
NEPIEHUKYIPHOCTBIO IPSIMBIX M IUIOCKOCTEN. OpTOroHanbHOE IpoeKkTupoBanue. [lepnenaukynsp u
HAaKJIOHHAsA. YTOJI MEXAY NPSIMOUN U TIIOCKOCTHIO.

JIByrpaHHBIN yrois. Yroi Mexay IJIOCKOCTAMU. [IeprneHauKyIIpHOCTD ABYX INIOCKOCTEH.

['eomeTpuyeckue mpeoOpa3oBaHUsd MPOCTPAHCTBA: MapaliedbHBIA MEPEeHOC, CHUMMETpUs
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapamnmensHoe mpoekThpoBaHue. Ilmomaas oOpTOroHaNbHOW Tpoekiuu. M3o0paxkeHue
IPOCTPAHCTBEHHBIX (PUTYD.

Tema 7.3. MHOrOrpaHHMKH
[ToHsITHE O TEOMETPUYECKOM TEJE U €r0 NOBEPXHOCTH. MHOTOrpaHHUKH.
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Pa3zBeprka. MHororpanHble yribl. Beimykiibie
MHOTrorpaHHuku. Teopema Diiiepa.
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[Tpusma. Ipssmas u HakaonHas npusma. [IpasunbsHast npusma. [apannenenunen. Ky6.
[Tupamupa. [TpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasap.
CummeTpu B KyOe, B mapajuiesienuIesie, B Ipu3Me 1 MUpaMuse.
Ceuenus xKy0a, IpU3MbI U TUPAMU/IBL.
[Inomanps MOBEpXHOCTU reoMerpuueckoro Tena. [lnomanb MoBEpXHOCTH NPU3MBI, TUPAMU/IBL,
YCEUEHHOW MUPaMU/IbI.
[IpencraBieHre O MPaBUIBHBIX MHOTOTPAHHUKAX (TeTpadap, KyO, OKTa’aAp, NOACKAdIp U
HUKOCadIP).
IIpakTuyeckoe 3anaTue Nel(: [loctpoenne ceuennii Terpasrapa U napaieiaenunesa.

Tema 7.4. Tes1a 1 NOBEePXHOCTH BpallleHUSA
[ToBepxHOCTH BpaiieHus. Teno BpaleHusl.
Humuaap u  koHyc. Vceuennwii kouyc. (OCHOBaHHWE, BBICOTA, OOKOBas IOBEPXHOCTD,
oOpa3yromas, pa3Beprka. Ocesvie ceuenus u ceyeHus, napaiesbible OCHOBAHUIO.
Hlap u cdepa, ux cedeHus. BzaumHoe pacroiioeHHe IUIOCKOCTH M mapa. Kacamenvhas
n10CcKOCmb K cghepe.
IIpakTyeckoe 3ansaTue Nell: Beiunciienue miomany NoOBEpXHOCTEN T€OMETPUIECKUX TEI.

Tema 7.5. U3MepeHns B reoMeTpHu

O6nem u ero usmepenue. aterpanbaas popmyna oobema.

®opmyinel o6beMa Ky0a, MPSAMOYTOJBHOTO Mapajuleenunena, Ipu3Mel, HuimHApa. Dopmysl
o0bema mupaMuabsl U KoHyca. DopMysbl MIIOMIAAN MOBEPXHOCTEH IWIMHIApa U KoHyca. Dopmysisl
o0beMa Imapa u mionaau cepsl.

[TonoGue Ten. OTHOIIEHUS TIJIOMIAIEH TTOBEPXHOCTEN M 00BEMOB MTOOOHBIX TEJ.

IIpakTnyeckoe 3anssTue Nel2: Berunicienre 00beMOB T€OMETPUUYECKUX Tell.

Paznen 8. JIEMEHTBI KOMBUHATOPUKHU
Tema 8.1. OcHOBBI KOMOMHATOPHUKH
OCHOBHBIE NOHATHA KOMOMHATOPUKHU. 3aJaud Ha MOJCYET YMCiIa pa3MeEIleHUM, epecTaHOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuantoB. Popmyna OunHoma Hpiorona. CBoiicTBa
OmHOMUHANBHBIX KO3 urmenToB. Tpeyronpauk [Tackas.

Pazgen 9. SJJEMEHTBI TEOPUU BEPOSITHOCTEA U MATEMATHUYECKOU
CTATUCTUKHU

Tema 9.1. OcCHOBBI TeOpPUM BEePOATHOCTE

[ToHsATHE CcOOBITHA M BEPOATHOCTU COOBITHS. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSL.
Kiaccuueckoe onpenenenue BeposiTHOcTed. Teopema cioxkeHus: BeposiTHocTe. Teopema yMHOXKEHHUS
BEPOSATHOCTEM.

Ilonsamue o Heszagucumocmu cobvimuu. Juckpemnas Ccry4auHas 6elu4uHd, 3aKOH ee
pacnpeodenenus. Qucnogvle xapakmepucmuku OUCKpemHOU CryuatiHou eeaudunsl. [lonamue o 3akomne
bonvuux yucer.

Tema 9.2. OcHOBBEI MAaTeMaTHYECKOH CTATHCTHKH

[IpencraBnenre AaHHBIX B BUJE TaOIHI], Auarpamm, rpaukoB. [ enepanbHas cO80KYNHOCHDb,
8vl00pKa, cpedHee apugpmemuyeckoe, Mmeduana. Illonamue o0 3a0auax MamemMamuieckou
CIMAMuUCmuKu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 8eposimHOCHHbBIX MENO008.
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2.4. IlepeyeHb NPAKTHYECKHUX 3aHATHI

No No  pasznena, HaumenoBanue 3aHsaTHA KonnuectBo
NpaKkTU4 | TEMbI 4acoB
€CKOro
3aHATUS
Tema 1.1. IIpakTuyeckoe  3ansitue  Nel: Brruucnenue 2
apu(METHUECKUX BBIPAKEHUI.
Tema 2.1. IIpakTnyeckoe 3ansTHe  Ne2: Brruucnenue 2
apu(MeTUYECKUX BBIPAKEHUHM, COAEpKAIIUX CTENeHH U
KOPHH.
Tema 4.1. IIpakTuyeckoe 3ausitue Ne3: IlpeoOpazoBanue u 2
BBIYHMCIICHHE TPUTOHOMETPUUYECKUX BBIPAKECHUM.
Tema 3.3. IIpakTuyeckoe  3ansaTe  Neqd: Pemenue 2
II0KA3aTENIbHBIX YPABHEHUM.
Tema 3.4. IIpakTuyeckoe  3ansaTHe  NeS: Pemenue
Jorapu(pMUYECKUX YPaBHEHHIA.
Tema 6.2. IMpakTuyeckue 3anaTuss Ne 6: Haxoxnenue 2
POU3BOIHBIX (PYHKITUH.
Tema 6.2. IIpaktuyeckne 3anaTus Ne7: HccaemoBanue 2
byHKIHI MOMOIIBI0  TMPOU3BOJAHOM M  TOCTPOCHUE
rpaduKoB QyHKIHHA
Tema 6.3. IIpakTuyeckoe 3ansaTue Ne§: 2
HaxoxneHue HeonpeneneHHbIX UHTETPAJIOB METOA0M
HEIMOCPENCTBEHHOI0 MHTETPUPOBAHUS.
Tema 7.3 IIpakTnueckoe 3ansitue Ne9: IlocTpoenue ceueHuit 2
TeTpaj/apa U napajienenunesaa.
Tema 7.1 IIpakTnueckoe 3anaTme  NelO:  Ilpumenenue 2
BEKTOPOB M KOOPJIMHAT K PEHICHUIO T€OMETPUUECKHUX 3a4au.
Tema 7.4 IIpaktuyeckoe 3ansitue  Nell:  Borumcnenue 2
IJIOIIAIM TOBEPXHOCTEN T€OMETPUUYECKUX TEN.
12. | Tema 7.5 IIpakTuyeckoe 3ansaTue Nel2: Beruncnenue 00beMoB 2
IrE€OMETPUUYECKUX TEJI.
Bcero: 24
3.XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JESATEJBHOCTHU
CTYJAEHTOB
Coaep:xanue o0yueHust XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH CTYAE€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)
Beenenue O3HaKOMJIEHHE C pOJIBIO MaTEeMaTHMKUd B HayKe, TEXHHKE,

9KOHOMHKE, HMH(OPMAIMOHHBIX TEXHOJIOTUSAX U IPAKTUYECKOH
JESATENBHOCTH.

O3HakoMJIEHHE C LIETSIMH U 3a7jayaMH U3Y4EHUS! MAaTeMaTHKH
npu ocBoernu npodeccuit CI10 u cnennansuocreit CI10

AJITEBPA

Pa3Butne noHsATHS 0 YHCJIE

BrimonHenne apudMeTHuecKnX JACHCTBHUN HaJ YHCIaMH,
coucrasa yCTHInle N IINCBMCHHBIC HpI/IeMBI.
Haxoxxmenne mpuOMMKEHHBIX 3HAUYCHWM BEIWYUH |
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MOTPEITHOCTEH BBIYMCICHUN (aOCOMIOTHOM M OTHOCUTEIBHOW);
CpaBHCHHC YU CJIOBBIX BI:Ipa)KeHHﬁ.

Haxoxxnenne ommOOK B peoOpa3oBaHUSX U BBIYHUCICHUSIX
(OTHOCHTCS KO BCEM ITYHKTAM POTPAMMBI)

Kopuu, crenenu,
JIorapu(pmbl

O3HaKOMJIEHUE C MIOHATUEM KOPHS 1-1 CTENEHH, CBOMCTBaMU
paauKaIoB U paBUIaMU CpaBHEHUS! KOPHEH.

DopMyJIMPOBAHUE ONPEETCHUSI KOPHS U CBOMCTB KOPHEH.
Brluucnenue u cpaBHEHHE KOpPHEW, BBINOJHEHUE MPUKUIKHU
3HAYEHHUSI KOPHS.

[IpeoOpa3oBanne 4YHCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
CoZIepXKaIIMX PaguKabl.

Breimonnenue pacderoB 1o ¢GopmyinaM, COJEpIKaIUM
paAMKanbl, OCYIIECTBISAE HEOOXOAMMbBIE  IMOJCTAHOBKU U
npeoOpa3oBaHusl.

OnpeneneHre paBHOCWJIBHOCTH BBIPAXKEHUUN C pajuKalamu.
Pewienne nppaliuOHaIbHBIX YPaBHEHUMN.

O3HakoMJIEHHUE C TIOHATHEM CTENEHU C JACHCTBUTEIbHBIM
IIOKAa3aTeNEM.

Haxoxnenue  3Ha4Ye€HM  CTENEHHM, HCHOJB3YyS  TIpHU
HE00XO0IMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucelBaHUE KOpHSA 71-iI CTENEHW B BHUAE CTENEHU C
JIpOOHBIM MOKa3aTeIeM U Ha000poT.

®opmMylIHpOBaHUE  CBOWCTB  CTeNeHel.  Bpruucienue
CTENEeHEeN C palMOHAJIbHBIM MMOKAa3aTeIeM, BBIMIOJHEHUE PUKUIKA
3HAYEHHUSI CTETIEHU, CPABHEHUE CTETICHEM.

[IpeoOpa3oBanne YHCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
coepKaIINX CTEIICHH, MIPUMEHSIS CBOIICTBA. Penrenue
[I0OKa3aTEJIbHBIX YPAaBHEHUM.

O3HakoOMJIEHHWE C TPUMEHEHHWEM KOPHEM W CTEeNeHeW Ipu
BBIUNCJICHUM CPEIHMX, ACIIEHUU OTpe3Ka B «30JIOTOM CEUEHHM).
Pemenne nmpukiagHeIX 3a/1a4 Ha CJI0KHBIE POIIEHTHI

IIpeodpa3oBanne
ajnredOpanyecKux
BbIPAKEHU I

BrimonHenue npeoOpa3oBaHUl BBIpAXKEHUN, NPUMEHEHUE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTorapupMoB.

Omnpenenenue o0mactu JOTTYCTUMBIX 3HaYEHUIN
Jorapu(pMuUecKkoro BblpakeHus. Pemienne norapupmMuueckux
YpaBHEHUH

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

N3yuenue pairnaHHOrO0 METOJA U3MEPEHUs YII0B BpalllCHUS
U UX CBSI3U C rpagycHoi Mmepoil. M300pakeHrne yrioB BpalleHHUs
Ha OKpPY)XHOCTH, COOTHECEHHUE BEJIMYMHBI yriaa C  €ro
PacIoJIOKEHUEM.

DopMyJIHUPOBAaHUE  OMNPEACIICHUH  TPUTOHOMETPHUUYECKUX
(GYHKUMN 11 yIIIOB IOBOPOTAa U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYroJbHUKa U 00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE IIpyuMeHeHrEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKICCTB
TPUTOHOMETPUYeCKHUe JUISL BBIYUCJICHUS 3HAYEHUH TPUTOHOMETPUYECKHX (DYHKLIUN 10
TOKIECTBA OJHOM U3 HUX

IIpeoOpa3oBanus H3ydyeHre OCHOBHBIX (OPMYN TPUTOHOMETPUU: (POPMYJIBI
NMPOCTEeHIINX CJIOJKEHMS, YIBOEHHU, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKUX TPUTOHOMETPUUYECKUX (PYHKIMI B MPOU3BEJIEHUE U IPOU3BEJICHUS
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BbIPasKeHH H B CyMMY H TPUMEHECHHE TPU BBIYUCICHUH 3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLIEHUS €TO0.
O3HakOMJIEHME CO CBOMCTBAMM CHMMETPHUHM TOYEK Ha
eMHUYHOW OKPYKHOCTH U MPUMEHEHHE MX IS BbIBoJa (hopmys
MIPUBEACHUS
IIpocreiimme Pemenne mo ¢opmynaM M TPUTOHOMETPHUECKOMY KpYyTy
TPUTOHOMETPHUYECKHUE MPOCTEUIIUX TPUTOHOMETPUUECKUX YPABHEHUN.

YPaBHEHUSI M HePAGEHCMEA

[Ipumenenne oOmMX METOJOB  pEIICHUS ypaBHEHUH
(mpuBeneHNE K JMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JI0KEHUs Ha
MHOXUTEIH, 3aMEHBI IIEPEMEHHOM) pu peLieHun
TPUTOHOMETPUYECKHUX YPABHEHHM.

YMeHue OTMeyaTb Ha Kpyre peueHuss IpPOCTEHUIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHIeHC YHucia

O3zHakoMieHHE c MIOHATUEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUH.

WN3ydyenne  ompeneneHWil — apKCHHYcCa,  apKKOCHHYCA,
apKTaHreHca 4ucia, (opMyaupoBaHUE HX, H300paKeHHUE Ha
€UHUYHOU OKPYKHOCTH, IPUMEHEHHUE IIPU PELICHUH YPABHEHUN

®YHKIHNU, UX CBOUCTBA U TPA®UKH

DYyHKIUH.
IlonsiTHEe 0 HeNmpepLIBHOCTH
byHKuun

O3HakOMJIEHWE C TIOHSATHEM MEPEMEHHOW, MpUMEPaAMU
3aBHCUMOCTEH MEX]ly IepeMEHHBIMHU.

O3HakoMjieHHME C TMOHATHEM TIpaduKa, OIpenerIeHHe
NPUHAIISKHOCTH TOYKM Tpaduky ¢yHkuuu. OmnpeneneHue Mo
dbopmyse TmpocTeimie 3aBUCUMOCTH, BHJa ee¢ Tpaduka.
Bripaxkenue no ¢opmyiie o1HOM EpeMEHHOI uepes ApyTrHe.

O3zHakoMJIeHHE C orpezesieHueM ¢byHKIIUY,
(dbopmynupoBaHue €ro.

Haxoxxnenue obmactu omnpesesneHuss U 00JacTH 3HAYCHHM

byHKIIMHN

CgoiicTBa pyHKUIMH.
I'padpuyeckasn
HHTepHpeTanus.
IIpumepsl
GyHKIHOHATBHBIX
3aBHCHUMOCTEH

B peajibHbIX
npoueccax u ABJIeHUsIX

O3zHakoMJIeHHE C npuMepamMu (G yHKIMOHABHBIX
3aBUCUMOCTEN B peallbHBIX MPOLIECCAX U3 CMEKHBIX JUCLUILINH.

O3HakoMJIeHME C  JIOKa3aTeIbHBIMU  PACCYXACHUSIMHU
HEKOTOPBHIX CBOWCTB JIMHEHHONH © KBaJpaTWYHON (QYyHKIUH,
MPOBEJICHUE  HUCCIEIOBAHUSA  JIMHEHHOM, KYCOYHO-JIMHEWHOM,
NpOOHO-TMHEHHOW W KBaJApaTUYHOM (YHKUUH, MOCTPOECHUE HX
rpadukoB. Iloctpoenne u ureHwe TpaduKoB  (DYHKITHI.
HccnenoBanue QyHKIHH.

CocraBnenue BHJIOB (YHKIHMH 1O JaHHOMY YCIOBHIO,
pelIeHne 3a1a4 Ha DKCTPEMYM.

Brimonaenne npeobpazoBanuii rpaduika GyHKIHN

Oo0paTHble pyHKINH

Wzyuenue nonamus obpamuoii (hynkyuu, onpeaeacHue Buaa
U nocmpoeHnue epaguxka oOpamHol QYHKYuU, HAX0MCOeHUue ee
obracmu onpedenenus u obaacmu 3Havenui. llpuMeHeHuUe
CBOMCTB (DYHKITMH TIpH HCCICIOBAHWW YpPaBHCHUH W PEIICHUU
3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHUE C TIOHITHEM CIIOKHOW (PYHKITUN

Crenennsie, Brruncnenue 3HaueHuii QyHKINUN IO 3HAYEHUIO apryMeHTa.
noKa3arteJibHbIe, Onpenenenue TMONOXKEHUS TOYKM Ha rpaduke Mo ee
Jorapugpmuveckue | | KOOpIMHATaM ¥ Ha00O0poT.

TPUTOHOMETPUYECKHE Vcnonp3oBaHre CBOMCTB (YHKIIMI JIJ1s1 CpPaBHEHUS 3HAYEHUI
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byHkum.
Oo0partHble
TPUTOHOMETpPUYeCKHUe

byHKkuun

cTerneHen u jorapupmMoB.

[TocTpoenne rpaduKOB CTEMEHHBIX W JOTapu(PMHUUYECKUX
G yHKIHA.

Pemenune mokazaTenbHbBIX U JOorapu(PMUUECKUX ypaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJIEHHE C MOHSATHEM HENPEPHIBHON NMEPUOINYECKOU
byakuun, QopMylIUpoBaHHWE CBOWCTB CHHYca M KOCHHYCA,
MIOCTPOCHHE UX TPAPHUKOB.

O3HakoMJICHHE C TIOHSTHEM TapMOHHYECKHUX KOJIeOaHWUU |
npuMepaMu TApMOHUYECKHUX KOJeOaHU JIsl OMUCAHUS MIPOIIECCOB
B (pu3uke u Ipyrux o0JIacTsIX 3HAHUSA.

O3HakOMJIEHHE C TOHATHUEM pa3pbIBHOM NEPUOANUYECKOMN
byakuun, GOPMYITHMPOBAHHE CBOWCTB TAaHTEHCAa M KOTAHTEHCA,
MOCTPOCHHE UX TPAPHUKOB.

[Ipumenenue cBOMCTB GYHKIMHA JUIsl CPAaBHEHHSI 3HAYCHHI
TPUTOHOMETPUYECKUX (PYHKIHHA, PEUICHUS TPUTOHOMETPHYECKHUX
YpaBHEHUU.

Ilocmpoenue epaguxog 06pamHbIX MPUSOHOMEMPUUECKUX
@yHKYUll U onpedenenue no 2pagpuKam ux ceoLcms.

BrimonHeHne npeodpa3oBanus rpaguKkoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocaenoBaTeabHOCTH

O3HaKOMJICHHE C TIOHSATHEM YHCIOBOH MMOCIIET0BATEILHOCTH,
CHOCO6aMI/I €€ 3aJaHus, BBIYMCIICHUAMU €€ YJIICHOB.

O3HnakomieHue ¢ NOHAmMuUeM npedeid nocied08ameIbHOCHU.

O3HaKkOMJIEHHE C BBIYHCIEHHEM CYMMBI 66CKOH€‘IHOFO
YHCJIOBOTO psiZia Ha TPHUMEPE BBIUMCICHUS CYMMBI OECKOHEYHO
yOBIBAIOIIEH reOMETPUIECKON MTPOrPECCHH.

Pemenne 3amau  Ha npuMeHeHue (HOPMYIBl  CYyMMBI
OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUCCKON TPOTPECCHH

IIpousBoanas ) | ee
NpUMEeHeHHne

O3HaKOMJIEHUE C TOHSITHUEM MTPOU3BOAHOM.

N3ydenne wu QopMynupoBaHHE €€ MEXaHMYECKOTO U
FEOMETPUUECKOTO CMBICHIA, M3yYEHHE aIrOpUTMa BBIYHCICHUS
MPOU3BOJHOM HA MPUMEPE BBHIYMCICHUS MTHOBEHHOW CKOPOCTH U
yTII0BOTO KO3 puImenHTa KacareabHOM.

CocraBieHre ypaBHEHUs KacaTeIbHON B 00OIIEM BHIC.

VYcBoenne — mpaBuin  aud@epeHnUpoBaHUs,  TAOJUIIBI
MPOU3BOTHBIX  DJIEMEHTAPHBIX (YHKIUH, NpPUMEHEHHE IS
muddepennpoBanust  GYHKIHUA,  COCTaBICHUS  YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBA3M CBOWCTB (PYHKIIMH H
IPOM3BOIHON, (POPMYIHPOBKA UX.

[IpoBenenre ¢ TOMOINIBIO MPOU3BOAHOM HCCIEIOBAHUS
byHKUIMY, 3a1aHHON (POPMYIIOH.

VYcraHoBIeHHE CBSI3U CBOMCTB (DYHKIIMHM M TIPOU3BOJIHOMN IO
ux rpaduxam.

[IpumeHneHre TPOU3ZBOAHOM Il pElIEHHUS 3a7a4  Ha
HaXOXJEHWE HauOOJbIIEero, HAUMEHBIIEr0 3HAuYeHUs U Ha
HAXOXKJICHUE DKCTpEMyMa
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IlepBooOpa3Hasi 1 MHTErpaJ

O3HakoMJICHHUE C TIOHSITHEM MHTETpaa U MepBOOOPa3HOM.

W3ydenue npaBuiia BHIYUCICHUS TIEPBOOOPA3HOM U TEOPEMBI

Herorona— JleiiOuuma.

Pemienue 3a1a4 Ha CBA3b MEPBOOOPA3HON U €€ POU3BOTHOM,
BBIYHCIICHHE TTIEPBOOOPA3HOM 711 JAHHOU (DYHKITHH.

Pemenue 3agau Ha IpUMEHEHNE UHTErpaja s BBIYUCICHUS
bu3NYeCKUX BENIMYMH U TUIoNaien

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YpPaBHEeHUM

HepaBencrBa u cucreMbl
HEPaBEHCTB c ABYMH
nepeMeHHbIMH

O3HakOMJIEHHME C NPOCTEUIIMMHU CBEICHUSMH O KOPHSX
aireOpanyeckux  ypaBHEHUH,  MOHATHSAMHM  MCCIEIOBAHUSA
YPaBHEHUH U CUCTEM YPABHEHUM.

N3ydyenne TeopurM PpaBHOCUIBHOCTA YpPaBHEHUU U €€
npuMeHeHud. [loBropeHue 3amuMcu pelIEHMs CTaHAApPTHBIX
YpaBHEHM, IPUEMOB ITPeoOpa30BaHUsl yPaBHEHUH AJIs CBEIEHUS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenne palOHaIbHBIX, UPPALMOHAIIBHBIX,
NOKAa3aTeNbHBIX U TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBaHne CBOMCTB HW TpapukoB GYHKIHA IS
peuieHus ypaBHeHui. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHHUS
CUCTEM.

Pemienne ypaBHEHHMH C IIPUMEHEHHMEM BCEX IIPUEMOB
(pa3nokeHusT Ha MHOXXUTENM, BBEJCHHMS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, IPahuIecKoro MeTo1a).

Pemienne cucrem ypaBHEHUN C MPUMEHEHHEM Pa3IMYHBIX
CIIOCO0OB.

O3HakomiIeHHEe ¢ OOIIMMHU BOIPOCAMHU PEILEHHs] HEPAaBEHCTB
U HCIIOJIb30BaHUE CBONCTB M rpadukoB (YHKIMHA MPU PEIICHUH
HEPABEHCTB.

Penienre HEpaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IMYHBIX CIOCOOOB.

[IpuMeHEeHHEe MAaTEeMaTUYECKUX METONOB U1  PELICHHUS
COJepKATENbHBIX 337a4 W3 pPA3IUYHBIX o0OjacTeil Hayku u
IIPAKTUKU. MHTEepnpeTnpoBaHue pe3yabTaTOB ¢ YYETOM PEaJbHBIX
OTpaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEHN U

CTATUCTHUKU

OcCHOBHBIE MOHATHUS
KOMOMHATOPUKH

N3ydyenne mnpaBuna KOMOWHATOPUKH W TPHUMEHEHUE MPHU
pelIeHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7ad METOJOM Tiepedbopa U 1o
MPaBUITy YMHOKECHHUSI.

O3HakomieHne c MOHATUSAMHU KOMOMHATOPHKHU:
pa3MeNICHUSIMHU, COYCTAHUSMH, MEPECTAHOBKAMH U (HopMyliaMu
JUISl UX BBIYUCIICHUS.

OObsicHeHHEe W TpUMeHeHue QGOopMyn NSl BBIYUCICHHUS
pa3MeIleHN, TEPECTAHOBOK U COYETAaHUM MPU PEIICHHUH 3a]1a4.

OznakomieHne ¢ OuHOMOM HBIOTOHA M TPEYrOIHLHUKOM
[Tackais.

Pemenue npakTrueckux 3agad ¢ UCHOJIb30BAHUEM MOHSATUI
Y IIPaBUJI KOMOMHATOPUKH
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JJIeMeHTbI TEOPUH

W3ydyeHne KIACCMYECKOTO OMNpPENENICHUS BEPOSITHOCTH,

BepOATHOCTEH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmMoTpeHne TpUMEpPOB  BBIYUCIEHUS  BEPOSITHOCTEH.
Penienue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEH COOBITHIH
IIpencraBiaenue O3HaKOMIICHHE C IPEICTABICHUEM YHMCIIOBBIX JaHHBIX U UX
AAHHBIX (Tabuauinpbl, | XapaKTEPUCTUKAMU.

auarpamMmbl, rpagukn)

Pemenne mnpakTudeckux 3amad Ha OOpaOOTKY YHCIOBBIX
JAaHHBIX, BBIYUCIICHUC X XaPAKTCPUCTUK

I'EOMETPUA

IIpsimMble B MJIOCKOCTH
B IPOCTPAHCTBeE

@opMynMpOBKa M NPUBEACHUE JI0KA3aTEIbCTB IMPU3HAKOB
B3aMMHOI'0 PAaCIIOJIOKEHMS IIPSIMBIX U IUI0CKOcTel. PacriosHaBanue
Ha Yeprexax H MOJAEIAX PA3IUYHBIX CIy4aeB B3aWMHOIO
PacIoJIOKEHUs IPSAMBIX U IUIOCKOCTEH, apryMEHTHUPOBAHUE CBOMX
CYKIECHUM.

DopmMyJIMPOBAHUE OIPEACIICHUM, MPU3HAKOB U CBOWCTB
NapaJuIeIbHbIX U MEPIEHIUKYISAPHBIX MIOCKOCTEN, IBYIPAHHBIX U
JIMHEUHBIX YIJIOB.

BelltoniHEHNE TTOCTPOEHUST YIJIOB MEXY NPSAMBIMH, IPAMOM
U IUIOCKOCTBIO, MEXIy IUIOCKOCTSMM 10 ONHMCAaHHUIO U
pacro3HaBaHUE UX HA MOAEIIAX.

[IpuMeHeHne NPU3HAKOB U CBOMCTB PACIIOIOKEHUS MPSIMBIX
Y IJIOCKOCTEN NP PEIICHUH 3aa4.

N3o06pakeHne Ha pUCYHKaX M KOHCTPYHPOBAHUE HA MOJIEIIAX
NEePHNEHAUKYJISIPOB M HAKJIOHHBIX K IJIOCKOCTH, IMPSIMBIX,
NapaJuIEIbHBIX IIJIOCKOCTEH, YIIIOB MEXAY IPSIMOM U INIOCKOCTBIO
1 000CHOBaHUE MTOCTPOCHUS.

Pemenne 3anau Ha BBIUKCIEHHE T€OMETPUUYECKUX BEIMUMUH.
OnuceiBaHUE PACCTOSIHUS OT TOYKH JI0 TUIOCKOCTH, OT MPSAMOU 10
IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY CKpPELIUBAIOLIUMUCS
IPSIMBIMHU, MEXKY TPOU3BOJIBHBIMU (PUTypaMu B IPOCTPAHCTBE.

@opMyIUpOBaHUE U JOKa3bIBAHHME OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CYIIeCTBOBAHMS, CBOMCTRBA).

N3o0paxkeHne Ha uepTrexkax M MOJAETSAX PACCTOSHHUS U
000CHOBaHHUE CBOWX CyXaeHud. OnpeneneHue W BBIYHCICHHUE
paccrostHuid B mpoctpaHcTBe. [lpumeHenue ¢opmyn u Teopem
IJIAHUMETPHUH IS PELICHUS 3a/a4.

O3zHakoMieHHE C HOHSTHEM napajuIeIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOWMCTBaMHU. Dopmynuposarue meopemvl
0 naoWaoU OpMO20HANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Tteopuu 11 OOOCHOBAaHUS TOCTPOCHHH |
BBIYMCIICHHM.

ApryMEHTHpOBaHHWE CBOMX CYXKIECHHMH O  B3aMMHOM
PacIoyIOKEHUH IPOCTPAHCTBEHHBIX (GUTYP

MHOrorpaHHuKH

Onucanne W XapakTepUCTHUKA  PasIMYHBIX  BUOB
MHOTOIPAHHUKOB, IEPEUUCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHre MHOTOTPAHHUKOB M BBITIOJTHEHHE ITOCTPOCHHS
Ha N300paKeHUSX ¥ MOJAEISX MHOTOIPaHHUKOB.

Beluncienre  JTMHEHHBIX ~ 3JIEMEHTOB U YIVIOB B
MPOCTPAHCTBEHHBIX KOH(QUTYpAIMsIX, apryMEHTHPOBAHHE CBOUX
CY)KJICHUM.
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XapakTepucTuka M H300paK€HUE CEUCHUS, pa3eepmKu
MHO202PAHHUKOS, BBIYACIICHUE IIJIOIAEH TIOBEPXHOCTEN.

[ToctpoeHne mpoCTEUIIUX  CEYCHHH Ky0Oa, TPHU3MBI,
nupamubl. [Ipumenenne (akToB U CBEACHUI U3 ITIAHUMETPHUH.

O3HakoMJIEHME C BHUJAMH CHMMETPUM B MPOCTPAHCTBE,
dbopMynTUpOBaHUE OMNpPENEICHU ¢ CBOWCTB. XapaKTEpUCTUKA
CUMMETpPHUU TEN BPALEHNUS] © MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUU 3aa4.

Hcnonp3oBanre npuoOpeTeHHBIX 3HAHUHM ISl UCCIIEOBAHUS
Y MOJICJIMPOBAHUSI HECTIOKHBIX 3a/au.

N300paxeHne OCHOBHBIX MHOTOIPAaHHUKOB M BBITIOJHEHUE
PUCYHKOB I10 YCJIOBHSM 3a/1a4y

Tesia 1 MOBEPXHOCTH
BpallleHUs

O3HakoMJIeHHE C BUJAMU TeJl BpalleHus, GopMynupoBaHUe
UX OIPEICIICHUIN U CBOWCTB.

@opMyIMpPOBAHHE TEOPEM O CEUEHHH IIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTeIbHOMU K cepe.

XapakTepucTuka U U300pakeHHe TeJd BpalleHHUs, HX
pa3BEPTKHU, CCUCHMUS.

Pemienue 3aga4 Ha MOCTPOEHUE CEUEHU, BEIYMCICHUE JIJTUH,
pacctosiHui, yriaoB, towanei. I[IpoBeneHue poka3aTeIbHBIX
paccyXIeHHI Npy PELICHUH 3a1a4.

[IpuMeHeHre CBOMCTB CHMMETPUHM IIPU PELICHUU 3a1ad Ha
Teja BpalleHUs, KOMOMHALIMIO TEJl.

N300pakeHnEe OCHOBHBIX KPYIJIBIX T U BBITIOJHEHUE
PHCYHKA 10 YCIOBUIO 3aJa4H

HN3mepenus B reomeTrpuu

O3HakoMJIeHHME ¢ TOHATHSIMH IUIOmaAu u  o0bema,
AKCMOMaMH M CBOMCTBaMHU.

Pemienue 3a1a4 Ha BRIYMCICHHUE TUIOIIAACH TUIOCKUX (QUTYP C
MPUMEHEHUEM COOTBETCTBYIOmUX (opMyn u  (HakToB U3
MJIAaHUMETPUH.

N3yuenue TEOpeEM 0 BBIYHCIICHUH 00BeMOB
MPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a7au Ha MpUMEHEHHEe PopMy
BBIUMCIICHHS] 00bEMOB.

Wzydenne  dopMyn  nais BBIUMCIEHHUS  IUTOLIazei
MOBEPXHOCTENW MHOTOIPAHHUKOB U TEJ BPALLEHHUS.

O3HakoMJIeHUE C  METOJOM  BBIYMCIEHUS  IUIOLIAAHN
MOBEPXHOCTHU CHEpPHI.

Pemienue 3amad Ha BBIYMCIECHHE IUIOLIAJEH IMOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEII

KoopaunaTtsl 1 BeKTOpPHI

O3HakoMJIEHHE C MTOHATHEM BeKTOpa. M3ydeHue nekapToBoi
CHUCTEMBI KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEH, HAxXOXKJIEHHUE KOOPIHMHAT
TOYEK.

HaxoxaeHne ypaBHEHHMI OKPY)XHOCTH, C(eEphl, IIOCKOCTH.
Brrunciienre pacCTosTHUM MEXAY TOUKAMHU.

N3yueHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  IIPaBHII
pa3iIoKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABHII
HaxOXJEHUA KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, IIPABUII
JIEUCTBUN C BEKTOPAMH, 3aJJaHHBIMH KOOPAHMHATAMH.

[IpuMeHeHue TeopuM INpU pELICHUU 3aJad Ha JCUCTBUA C
BEKTOpaMH. l3ydeHHe CKalsIpHOTO TNPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O YpaBHEHHs NpsMOM U IUIOCKOCTU. IIpuMeHeHue
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TEOpUU TPU pELIEHUW 3aJad Ha JACWCTBUS C BEKTOPaMHU,
KOOpJMHATHBI METOJ, NMPUMEHEHUE BEKTOPOB JUIsl BBIYMCICHUS
BEJIMYMH YTJIOB U PACCTOSIHUIA.

O3HaKOMJIEHHE C JI0KA3aTEIbCTBAMH TEOPEM CTEPEOMETPHUU
O B3aMMHOM  DACIOJIOKEHMHM TPSAMBIX U IJIOCKOCTEH ¢
VICIIOJIb30BAaHUEM BEKTOPOB

4. YCJIOBUSI PEAJIM3ALIAU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
YYEBHOM JUCLUILINHEI

4.1. TpeGoBaHUsI K MUHIMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecre4eHuIo
Peanuzarmus nmporpamMmel TpeOyeT Hanuuue ydeOHoro kabnHeTa MaTeMaTHKH.
O6opynoBanue yueOHOro KabuHera:

- IOCaJI0YHbIE MECTA M0 KOJTUYECTBY 00y4aOIINXCs,

- paboyee MecTO IpernoaBaTers,

- IOCKA IIIKOJIbHAs

- He‘-IaTHI:IG/E)HeKTpOHHBIG ACMOHCTpPAllMOHHBIC HOCO6I/I$I.

- y4eOHO-METOINYECKUE TTIOCOOUS B 3JICKTPOHHOM/TICYATHOM BH/IC

- HoytOyk e-Machines E644-C52G25Mnkk,

- MyJIBTUMEIUHHBIN TTpoekTop Epson eb-x14g,

- skpad GRANDVIEV 153*203 MW

4.2. UadopmanuonHoe odecrieueHne 00ydeHust
Ilepeyenb pexomMeHaAyeMbIX Yy4YeOHBIX H3AaHUi, WHTepHeT-pecypcoB, IONOJHUTEIbHOMN
JUTEPaTyphbl
OcCHOBHBIC HCTOYHHUKH:
l. Hanasu, A.A. Matematuka: yueOnuk ms cryn. yupexa. CIIO/A.A. Jlagasn. - 3-
e usa. - M.: ®opywm, 2017.
2. boromonoB, @ H.B.  Maremaruka:  y4yeOHWK  JUIS  CTY. YUPEK.
CIIO/H.B.boromounos. - M.: FOpaiit, 2017.
3. Bboromonos, H.B. Maremaruka. 3agauu ¢ pereHusMu. B 2 1.: yuebHoe nmocobue
s cryn. yupexa. CIIO/H.B.boromonos. - M.: FOpaiit, 2017.
4. KpyroBa, N.A. MartemaTtnka B Ta0nwmax M cxemax: yd4eOHOe mocoOue s
IKOJTLHUKOB U abutypuentos/M.A.Kpyrosa, A.C.Kpyrosa. — CII6.: BukTopus mtoc, 2015.
5. Sumenes, JI.T. MaremaTuka B mpuMepax W 3agadax sl MOAroToBku kK EI'D u
nocrymieHuto B BY3: yuebnoe nocobue/JI.T.flumeneB. - 2-e u3n., gom. - M.: By3oBckuit
yueOnnk: UHDOPA-M, 2016.

JonosHuTEIbHbIE HCTOYHUKMU:
1. AnreOpa ¥ Hawanma wmartemartuueckoro ananusa. 10-11 xmaccel. ba3oBsiii
YPOBEHB: yueOHUK s oOmieoOpazoBarenbHbiXx yupexaeHuid/I11.A.Anumos, FO.M.Konsrus,
M.B.TkaueBa u 1p. - M.: IIpocBemenue, 2013.

2. Boromonos, H.B. ['eomeTpusi: y4eOHUK ISt CTY/I. YUPEKI.
CIIO/H.B.boromornos. - M.: FOpaiit, 2017.

3. boromonos, H.B. [lpaktudeckue 3aHsATHS 1O MaTeMaTHKe: yuyeOHoe mocooue/
H.B.boromoios. - 10-e n3a. — M.: Beicias mikona, 2009.

4. ['puropses, C.I'.  Maremaruka: y4eOHUK  UIsI  CTY/. YUPEXKI.
CIIO/C.I'. I'puropseB, C.B.MBonruna. - M.: Axagemus, 2014.

5. I'ycak, A.A. Maremaruka: mnocobue-penerurop/ A.A.I'ycak, I''M.I'ycax,

E.A.bpuunkosa. - MH.: TerpaCucremc: Terpanur, 2013.
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6. Kucenes, A.IL. T'eomerpus: yuebnnk / A.I1. Kucenes; non pen. H.A. I'maronesa.
- M.: ®uzmaraur, 2013.

7. Macnosa, T.H. CnpaBounuk no matemaruke/ T.H.MacnoBa, A.M.Cyxoackuii. -
M.: Mup u o6pazoBanue, 2013.

NuTepHeT-pecypcenl:

l. Exponenta.ru [DnekTpoHHBIH pecypc]: 00pa3oBaTeNbHBIA MaTeMaTHYECKUI
caiT. - Pexxum noctyma: www.exponenta.ru, CBOOOHBIH.

2. Math24.ru. Marematuueckuii aHaJIn3 [D51eKTpOHHBIN pecypc]:
00pa3zoBaTeNbHBI MaTEeMaTUYECKHUH CaiiT. - Pexxum goctyna: www.math24.ru, cBOOOTHBIH.

3. MaremaTrka [DIEKTpOHHBIA pecypc]: 3JEKTPOHHBIA Y4eOHBIH KOMIUIEKC JUIS
MKOMHHUKOB/ OTKPBITBI KOJUIEIDK. - Pexkum pocryna: http://www.mathematics.ru/,
CBOOOTHBIH.

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUITVINHbI

KoHTpoJIb U OlleHKa Pe3yabTaTOB OCBOCHUs OOIIe00pa30BaTeIbHOW yUeOHOW AMCIUIIIMHBI
OCYIIECTBIISICTCST TPETOJaBaTelieM B TIPOILECCe IPOBEACHHUS TNPAKTHUECKUX 3aHATUH, IMPOBEPKE
JOMAIITHUX 33/IaHUN, TECTUPOBAHMUS, 4 TAK)KE OLICHKHU BBIMIOTHEHUS 00YJAIOIIMMHUCS CAMOCTOSTETHHBIX
paboT, WHAMBHIYyalbHBIX 3alaHH, WPOCKTOB, UCCIeaoBaHmid. [IpomMexyTouHass aTTecTarus
IPOBOJIUTCS B (hOpME IK3aMeHa.
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