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1. O0s1acTh NpUMEHEeHHUsI IPOrPaMMbI

PaGouass mporpamma yueObHoi mumcumrmuabl [1J[.01. Marematuka sBIS€TCS YacTHIO
[I1CC3 cnermanbHocT  10.02.04  OGecrnieuenne WHPOPMAIMOHHON  0OE30MACHOCTH
TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM
2. MecTo y4yeOHON IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMBbl.
VYuebnass aucrumuimHa  [1/1.01.  Marematuka BXoauT B NpO(UIbHBIE  JUCHUTUTHHBI
o0m1eoOpa3oBaTenbHOTO IUKIA , unTaercs B 1 u 2 cemectpax B oObeme 162 akan.vaca.
3. [Noka3aren ocBOEHHs YUEOHOM AU CIHUIINHBI:
JInyHOCTHBIE pe3yabTaThl y4eOHOH AUCHUILINHBI OTPAKAIOT:

- JII  poccuiickyro TpakJaHCKYyI0 HAECHTUYHOCTb, MATPUOTHU3M, YBAKEHHUE K CBOEMY
HapOJly, YyBCTBA OTBETCTBEHHOCTH Tmepes PonuHOM, ropocTy 3a CBOM Kpail, cBowo Poauny,
MPOLUIOE M HACTOsIee MHOTOHAlMOHAJIBLHOTO Hapoja Poccuu, yBakeHHE rocynapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TMMH);

- JI2 rpaxmaHCKyl MO3UIUI0 KaK aKTHUBHOIO M OTBETCTBEHHOI'O WIEHA POCCHIICKOTO
oO11ecTBa, 0CO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBaXKaIOIIETO 3aKOH U
[IPaBOMOPSIIOK,  OOJIaZJaloIIer0  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPaJWIMOHHbIE HAllMOHAIbHBIE M OOIEeYeIOBEYECKHEe T'yMaHUCTUYECKHE H
JeMOKpaTU4YeCKHe IEHHOCTH;

- JI3 roTOBHOCTB K City)eHHI0 OTEUECTBY, €0 3allUTeE;

- JI4chopMupoBaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON NpPaKTHKH, OCHOBAHHOTO Ha JAWajiore KyJabTyp, a Takke
pa3nuuHbIX (QOopM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOET0 MeCTa B MOJUKYJIbTYPHOM
MHpE;

- JI5S chopMupoBaHHOCTH OCHOB CaMOpa3BUTUS U CaMOBOCIIUTAaHUS B COOTBETCTBUHU C
oOlIeyesoBeYeCKUMU IIEHHOCTSIMU W MJleajaMd TPa)kJIaHCKOro o0O0IlecTBa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JCATEIHHOCTH,

- JI6 TOonepaHTHOE CO3HAHHWE W MOBEJACHUE B IOJIMKYIBTYPHOM MHpE, TOTOBHOCTH H
CIOCOOHOCTH BECTH JAUAJIOT C IPYTMMH JIFOJIbMH, JOCTUTaTh B HEM B3aMMONOHUMaHUS, HAXOAUTh
oOu1ue 1eau U COTPYIAHUYATD JUIS UX TOCTHKEHUS;

- JI7 HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, I€TbMH MJIQJIILIErO BO3pacTa, B3pOCIBbIMU
B 00pa3oBaTelibHOM, OOLIECTBEHHO MOJE3HOM, Y4eOHO-UCCIIEOBATENbCKOM, MPOEKTHON U
OPYTUX BUAAX ACSITEIBHOCTH;

- JI§ HpaBCTBEHHOE CO3HAHHE M TOBEJEHHWE HA OCHOBE YCBOCHHMS OOIICUETIOBEUECKUX
IICHHOCTEH;

- JI9 roTtoBHOCTH U CIOCOOHOCTH K OOpa30BaHMIO, B TOM YHUCJIE CaMOOOpa30BaHHIO, Ha
MPOTSHKEHUH BCEM JKU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMpPepbhIBHOMY O00pa30BaHUIO Kak
YCIIOBUIO yCIIEUTHON MpodeccrnoHalbHOM 1 00LIECTBEHHON AESITETbHOCTH;

- JI10 »cretmyeckoe OTHOIIEHHWE K MHUPY, BKIIOYas OSCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

- JI11 nmpuHsATHE W peanu3alyio LEHHOCTEeW 3J0pOBOrO M 0e30MacHOTO 00pasza >KHU3HH,
NOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUHM, 3aHATHUSIX CIOPTUBHO-03/I0POBUTEIBHOM
NeATeNbHOCTbIO, HENpPHUIATHE BPEIHBIX NPUBBIUEK: KYPEHHUS, YIOTPeOJIeHHUS alKOToJIs,
HapKOTHKOB;

- JI12 OGepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (U3NYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JAPYTHX JIOAEH, YMEHHE OKa3bIBaTh
MIEPBYIO ITOMOIIB;

- JI13 oco3HanHBI BBIOOp Oyaymield mnpodeccud M BO3MOXKHOCTEH peaau3anuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIIEHHWE K TNPOQECCHOHATBHON NEeATETbHOCTH Kak
BO3MOKHOCTH  YYacTHsl B  pEIIEHUM  JIMYHBIX, OOILIECTBEHHBIX, T'OCYIAapPCTBEHHBIX,
oOIIeHAITMOHATBHBIX MPOOIIEM;

- JI14 chopMHpPOBAHHOCTh SKOJIOTUYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS COLMAIBHO-
HSKOHOMHYECKUX IPOLIECCOB HA COCTOSHHE NMPHUPOJHOW M COIMAIBHON Cpelpl; MpuoOpeTeHne



OTIbITA 3KOJIOTO-HAIIPABJIEHHOM JIEATEIILHOCTH;

-JI15 OTBETCTBEHHOE OTHOIIEHHME K CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO NPUHATHS
LIEHHOCTEN CEMEWHOM KU3HU.

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHS y4eOHOM TUCIUIUIMHBI OTPAXKAIOT:

- M1 ymMmeHue caMOCTOSITEIBHO ONPENENATh LEIN JAEATEIbHOCTH M COCTABJIAThH IIJIaHbI
NESITEIbHOCTH;  CaMOCTOSATEIbHO  OCYLUECTBIISITb, KOHTPOJIMPOBaTbH U  KOPPEKTUPOBATH
JeSITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHUS MOCTABIECHHBIX Lieei
U peau3allii IUIaHOB JEATEIbHOCTH; BBIOMPATDH YCIIEIIHbIE CTPATErMH B PA3JIMUHbBIX CUTYAIUX;

- M2 ymeHue NpOIYKTMBHO OOIIAThCA M B3aUMOJICHCTBOBATh B IPOILIECCE COBMECTHOM
NEATeNbHOCTH, YYHUTHIBATh TO3ULUH JPYIMX YYaCTHUKOB JAEATENBHOCTH, A(PPEKTHBHO
paspemiaTh KOH(IJIUKTHI,

- M3 BnajeHue HaBbIKaMH I103HABaTEIbHOM, yueOHO-HMCCIIEA0BATENbCKOM U NPOEKTHOM
NESITeIbHOCTH, HAaBbIKAMU  pa3pellleHuss npoOiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY IOMCKY METOJIOB pEIICHUs MPaKTUUYECKUX 3a]a4, MPUMEHEHHUIO Pa3InIHbIX
METO/I0B NIO3HAHMSI,

- M4 TOoTOBHOCTH M CITOCOOHOCTH K CaMOCTOSITEIbHOM MH(OPMAIIMOHHO-TIO3HABATEIHLHOM
NEeSITeNIbHOCTH, BIJIAJICHHME HaBBIKAMHM TOJYy4eHHs] HeoOXOoAuMoW HH(OpMaluu W3 CciloBapeit
Pa3HbIX TUIIOB, YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAIH, KPUTUYECKU
OIICHUBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO, TOTYUYaEMYIO U3 PA3IMYHBIX HCTOYHHUKOB;

- M5 ymeHue wucCHosib30BaTh cpeAcTBa HHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosoruit (nanee - UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3aMa4 ¢ coONoJieHuEeM TpeOOBaHWN DJPrOHOMHUKH, TEXHHKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepekeHtsl, MPABOBBIX M 3TUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON 0€30TIaCHOCTH;

- M6 ymenue onpeaensTh Ha3HAU€HUE U PYHKIHUU PA3IUYHBIX COLMATbHBIX HHCTUTYTOB;

- M7 yMeHue caMOCTOSITENILHO OIICHMBATh W NPUHUMATh PEIICHHUS, OIpeaesIoNIe
CTpaTEeruio MOBEJICHUS, C YUETOM IPaKJaHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

- M8 BriazneHue S3bIKOBBIMHU CPEICTBAMH - YMEHHE SICHO, JIOTHYHO U TOYHO MU3JIaraTh CBOIO
TOYKY 3pEHHUSI, HCIIOIb30BaTh aJIeKBaTHBIE SI3bIKOBBIE CPE/ICTBA;

- M9 BnajeHue HaBbIKAMH I103HABATEIbHOM pedIEKCHUU KaK OCO3HAHHUS COBEPIIAaEMbIX
JNEUCTBUM M MBICIUTEIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHUMN, T'PAHUI] CBOETO 3HAHUS U
HE3HAHU, HOBBIX IT03HABATEJIBHBIX 32/1a4 U CPEJICTB UX JIOCTUKEHUSI.

IIpenmeTHbIe pe3yjbTAThl OCBOEHH S YU€OHON TUCHMILIMHBI OTPAKAKOT:

- [IP1 chopmMupoBaHHOCTH MIPEACTABICHUI O MaTEMaTHUKE KaK YaCTH MUPOBOU KYJIbTYpPbI
U O MecTe MareMaTUKU B COBPEMEHHON UIMBUIM3AlMU, O CHOCO0AaX OMUCaHWs Ha
MaTeMaTHYeCKOM SI3bIKE SIBJICHHUI peallbHOTO MHPA;

- IIP2 cdopmupoBaHHOCTh MpPEACTAaBICHHA O MAaTEMAaTHUYECKUX MOHATHSIX Kak o
BOKHEHIIINX MAaTEeMAaTUYECKUX MOJIEIISX, TO3BOJISIONIMX OMKUCHIBATh M U3y4aTh pa3HbIe MPOIIECChHI
U SBIICHUS; TOHMMAaHHE BO3MOXHOCTM aKCMOMATUYECKOTO TIOCTPOCHHUS MaTeMaTHYeCKUX
TEOPUI;

- 1IP3  BnameHue MeToJaMu JOKA3aTeNbCTB U QJITOPUTMOB PELICHUS; YMEHUE UX
IIPUMEHSTH, IPOBOAUTH JOKA3aTENbHbIE PACCYXKICHUS B XOJ€E PEIICHUS 3a/1a4;

- 1IP4 BnageHwe CTaHAAPTHBIMU TIpPUEMaMU  PEIICHHS  PALMOHANBHBIX U
UPpAllMOHAJIBHBIX, IIOKAa3aTENbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX ypPAaBHEHUH U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHNE IOTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE JUIS
MOMCKA IyTH PELICHUs U WIUTIOCTPAIMU PELLICHUs] ypaBHEHUN U HEPABEHCTB;

-IIP5 cdopmupoBaHHOCTH NpeACTaBICHUNH 00 OCHOBHBIX MOHATHUAX, UAEAX M METOJaxX
MaTEMaTHYECKOI0 aHAJIN3a,

- IIP6 BnanmeHue OCHOBHBIMM MOHATHSAMM O IUIOCKUX M IIPOCTPAaHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX; C(HOPMUPOBAHHOCTh YMEHHUS PACIIO3HABATD
Ha YyepTe’kax, MOJIENIX U B pEaIbHOM MHUpE reoMeTpruecKue (GUrypbl; IpUMEHEHNE N3YUYEHHBIX
CBOMCTB TeoMeTpHuecKuX Guryp u Gpopmyn s peuieHus TeOMETPUYecKUX 3ajiad M 3a/1ad c
IIPAKTUYECKUM COJEpKAHUEM;



- IIP7 cdopmMupOBaHHOCTH NPEICTABICHUNH O MpPOIECCaX U SBJICHUAX, HMEIOIIUX
BEPOSATHOCTHBIN XapakTep, O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B peaJbHOM MHpe, 00
OCHOBHBIX TNOHATUSAX JIEMEHTApHOW TEOPUM BEPOATHOCTEW; YMEHUN HAXOJIUTh U OLICHUBATh
BEPOATHOCTH HACTYIUICHHSI COOBITUH B MPOCTEHIINX MPAKTHUYECKUX CUTYalUsX M OCHOBHBIC
XapaKTEPUCTUKH CIy4ailHbIX BEJINYUH;

- IIP8 BnageHue HaBBIKAMM MCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpU
pELICHNH 3a]1a4;

- [TP9 nnst cienbIX U CIa0OBHISAIINX 00YJAIOITUXCS:

- OBIJIQJICHUE NPAaBUJIAMH 3aIHCH MAaTEMAaTUYECKUX (GOPMYIT M CHEHUATBHBIX 3HAKOB
penbedHO-TOueHHOH crucTeMbl 0003HaueHu JI. bpaiins

- OBJIQJICHME TaKTUJIBHO-OCS3aTENIbHBIM CHOCOOOM 0O0CIEeIOBaHUS W BOCHPUSATHUS
penbedHbIX N300paKeHUN NpPeIMETOB, KOHTYPHBIX H300pak€HUN TeoMeTpuuyecKux (uryp u
Apyroe,

- HaJIM4YuE€ yYMEHUS BBINOJHATh T'€OMETPUUYECKHE MOCTPOCHUS C TMOMOILBIO LUPKYIS U
JIUHENKHU, YUTaTh pelbePHble rpapuKU JIEMEHTApHBIX (QYHKIMNA HAa KOOPAMHATHOM IMJIOCKOCTH,
MPUMEHATHh CHeNUaIbHble TpuUcTocoOneHust i penbedroro uepueHus ("padremen",
"[konpHUK");

- OBJIaJICHHME OCHOBHBIM (PYHKIMOHAJIOM MpPOrpaMMbl HEBU3YaJbHOTO JIOCTyNa K
nH(poOpMallUd Ha SKpaHe MEePCOHAIBHOTO KOMIIBIOTEPA, YMEHHE HCIOJIb30BaTh MEPCOHANbHbIE
TU(DIOTEXHUYECKHE CpeACTBAa HH(DOPMAIIMOHHO-KOMMYHHKAIIMOHHOTO JOCTyHa CJENbIMU
00yJarOIIIIMUCS;

- [IP10 nns oGyvaromuxcsi ¢ HapyIEeHUsIMU OTIOPHO-BUTaTEIBHOIO allnapara:

- OBJIQJICHHE CIIEIUAIBbHBIMUA KOMIIBIOTEPHBIMU CpPEICTBAMH IPEJICTABICHUS U aHAIHU3a
JAHHBIX U YMEHHE HUCIOJb30BaTh IEPCOHAIBHBIE CPEICTBA JOCTYNA C YYETOM JIBUraTEJbHBIX,
peueIBUraTeIbHbIX U CEHCOPHBIX HapyILIEHHI;

- HaJIMYUE YMEHUS UCII0JIb30BaTh [IEPCOHATIBHBIE CPECTBA JOCTYIIA.



4. TemaTu4eckuii IJIaH U coaep:kanue yuyeOHoi nucuuniauabl I1/1.01. MaremaTunka

HaumeHoBanue Copep:xanue yueOHOro Marepuasia, NpaKkTHYeCcKue 3aHATUS 00y4aroIuXcs O0BbeM yacoB YpoBenns
pa3nesioB U TeM OCBOEHHUS
1 2 3 4
Pa3nen 1. Pa3BuTHE NOHSATHSA 0 YHCTIE
Tema 1.1. Coaep:xkanue y4eGHOro Marepuasa:
Cucrema Onpez[eneHHe LEJIBIX U PallMOHANIBHBIX, JEUCTBUTEIbHBIX YUCE. OHpC)IeHeHI/Ie MOZIYJIS 4HrcCiia. 2
NeACTBUTETbHbBIX [TpubnmxeHHOE 3HAYCHHUE YUCIIA U OIIEHKA €ro MOTrPenTHOCTH. AOCOTIOTHAS U OTHOCHTEIbHAS 2
yuce MOTPENIHOCTH.
IMpakTHYecKkne 3aHITHA: 2
Apudmerrnyeckie onepanuy HaJl AeHCTBUTEIHHBIMU YUCITaMHA. AGCONIOTHAS U OTHOCUTENbHAS 2
MIOTPETTHOCTH.
Tema 1.2. Conep:xkanue y4ueOHOro MaTepuaia
KomiuiexkcHble
. KomrnekcHele uncna. Paznmaasie popMBI 3amicH KOMITJIEKCHOTO YHCIIA, €0 TeOMeTpHYecKas 2 2
WHTEPIPeTanrs U ero Moayib. JleficTBHIS Hal KOMIUIEKCHBIMU YHCIaMH, 33JAHHBIMH B ajnredpandeckon
hopme.
IIpakTH4yecKue 3aHATHSL:
3anuch KOMIUIEKCHBIX YHCEN B Pa3InyHBIX QopMax. JleiicTBrs HaJ KOMIUIEKCHBIMA YHCIIAMH, 3aJaHHBIMH 2
B anrebpandeckot hopme. 5
Pazgen 2. Crenenu, KOpHH, Jorapudpmsl
Tema 2.1. Copaep:xxanne yueOHOro MaTepuana
Kopens n-oit Onpenenenvie KOpHs N-0Oi CTENEHU U €TO CBOMCTB. BhIUMCcIeHHE KOPHS HaTypaJIbHOW CTENEHU U3 YHCTA. 2 5
CTeneHu [IpeoOpa3oBanne HppaIMOHAIBLHBIX BEIpaKCHUH. Bruncienne KopHs U3 KOMIUIEKCHOTO YHCIA.
2

IIpakTH4yeckue 3aHATHS




[IpeoOpazoBaHue MppaIMOHATIBHBIX BEIPAXKCHUH.

Haxoxaenue o6sacTyl TOMyCTUMBIX 3HAYCHUN BBIPAXKCHUH, COIEPIKAIIMX PaTUKAIIBI

Tema 2.2. Conep:xkanue y4eOHOro MaTepuaia
Cremnenn ¢ OrmpeneneHue CTENeHN ¢ palliOHABHBIM ITOKa3aTeeM U ee CBOMCTB. OmpeeneHre CTeneHu ¢
AEHCTBUTEJIBHBIM | 1 | efCTBUTENLHBIMH MOKA3aTENSIMHU U €€ CBOUCTB. [IpeoOpa3oBaHie CTENEHHBIX BBIPAXKEHHH, HCTIONb3Ys 2
noxasareJsjieM CBOICTBA CTEIIECHH.
IIpakTH4YecKkue 3aHATHS
1 | IlpeoOpazoBaHue BEIpAKEHHI, COEPIKALUX CTEIICHU 2,3
Tema 2.3. Coaep:xanue y4yeOHOro MaTepuasia
Jlorapudgm u ero 1 | Jlorapudm u ero cpoiicta. JlorapuhmMrpoBaHue 1 MOTEHIIMPOBAHUE BHIPAYKECHUH. 2
cBoiicTBa
IIpakTHYecKue 3aHATHS
1 | HetictBus ¢ morapudmamu. [IpeoOpazoBanme JorapuMUICCKUX BhIPAKCHIH (MHTEPAKTHBHOE 3aHSITHE)
2,3
Pa3nen 3. [IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
Tema 3.1. Copaep:xxanune yueOHOT0 MaTepuaia
IapajiaensHoCTh B 1 Nzyuenne akcuom crepeomerpun. CreacTBust akcioM. B3anMHoe pacmonoxenne AByX MPsIMBIX B
IIPOCTPAHCTBE npocrpanctee. OnpeneneHue napajuieIbHbIX U MEPIEHIUKYASIPHBIX TPSIMBIX 2
2 | B3zauMHOe pacronokeHrne IpIMoi U IIIOCKOCTH. B3anMHOe pacronoxeHne MmiI0CKOCTEH.
IpakTHYecKHe 3aHATHS 2,3
1 | B3aumHOe pacnonokeHue MpsMOi U TWIOCKOCTH M B3aUMHOE PacIoiI0oKeHH e TUIOCKOCTEH.
Tema 3.2. Conep:xkanne yueOHOro Marepuana
Ilepnenaukyasiproc 1 Onpenenenuie NpsiMoH, MEPIEHANKYIAPHON MIockocTU. OnpeneneHne nepneHInKyisipa 1 HaKITIOHHOU.
Th B IPOCTPAHCTBE Teopema o Tpex neprneHauKyIsIpax 2
2 | OnpeneneHne U MOCTPOCHUE yIila MEXY IPSMOH M IJIOCKOCTBIO, IBYTPAHHOTO yIia.




OHpCI[CJIeHI/IG 1 MMPU3HAK NEPICHAUKYIIAPHOCTU ABYX IUIOCKOCTEH.

I'eomerpudeckue mpeodpa3oBaHus MPOCTPAHCTBA: MAPAIUICIBHBII TEPEHOC, CHMMETPHUSI OTHOCUTEIBHO
wiockocTH. [lapamnenbHoe npoekTupoBanue. M300paxeHne npocTpaHCTBEHHbBIX GUryp

IIpakTHyYecKkue 3aHATUSA

1 | [lpumeHeHHE TEOPEMBI O TPEX MEPIEHANKYIIpax Mpu PelICHUH 3a/1a4

2 | Yrom Mexnay npsiMOH H IJIOCKOCTBIO, IBYTPAHHBIA yToJ

Pazgen 4 KoopauHaThl 1 BEeKTOPHI

Tema 4.1 Conep:xanue yueOHOro Mmarepuana
BekTopn B 1 Onpenenenrie BEKTOpa, MOAYIS BeKTopa. PaBeHCTBO BeKTOpoB. Co)keHIe BEKTOPOB. YMHOXKEHNE BEKTOPA
NPOCTPAHCTBE Ha 4YHuCIIo.

Omnpenenenue yria Mexay IByMs Bekropamu. IIpoekiius BekTopa Ha ochk. Berunciienue ckaasipHOro
IIPOU3BEICHUE BEKTOPOB.

l'[paKanecmle 3aHATUA

1 | HeficTBus Hax BEKTOpaMHM, HAXOXKAECHHUE yIvla MEXIY BEKTOPaMH U CKaJSIPHOTO IIPOM3BEIEHUS

CamocTosiTeibHas1 padoTa

1 | PacuerHo-rpaduueckas padora Nel «BekTopbl Ha IIIOCKOCTH

Tema Conep:xanue y4eOHOro Marepuaia

4. 211psiMoyroJibHast

cHcTeMa KOOPIUHAT
B IPOCTPAHCTBE

BBenenune npsAMoyroiapHOH (IeKapTOBOW) CHCTEMBl KOOPAUHAT B IPOCTpaHCTBE. Pa3noxeHnue BeKTopa Imo
1 | xoopaMHATHBIM BeKTOpaM. BBeneHne GopMyIibl pacCTOSHUS MEXKIY IByMs TOUKAMH.
VYpaBHeHus cdephl, IIOCKOCTH U MPSIMOH.

IIpakTH4Yeckue 3aHATHS

1 | Koopaunats! Bekropa. J{nuHa BexTopa. [leiicTBus Hajg BekTopamu. CKaIIpHOE TPOU3BEIEHIE BEKTOPOB

2 | CocraBieHue ypaBHeHUH cepbl, MIOCKOCTH, IPIMON




CamocTosiTenbHas1 padoTa

1 Pacuerno-rpaduueckas padora No2 «Mcnons3oBaHne KOOpAWHAT MPU PEILICHUH MaTEMaTHYECKUX H
MPUKIaJHBIX 3a1a9»
Pazgen 5. OcHOBBI TPUTOHOMETPHH.

Tema 5.1. Conep:xkanue y4eOHOro MaTepuaia
Tpuronomerpuveck 1 Panuannoe m3mepenue ayr u yroB. COOTHOIIEHUST MEXY TPUTOHOMETPUIECKUMH (PYHKIIUSIME OTHOTO
ne GyHKIMH. apryMeHTa.
5 ITeproaguYHOCTH, YETHOCTH M HEYETHOCTh TPUTOHOMETPUYECKHUX (pyHKIHHA. TeopeMbl CIOKEHUS.
@DopMyIbl IPUBEICHHUS.
3 | I'pacduku 1 cBOMCTBA TPUTOHOMETPHUYECKUX U OOPATHBIX TPUTOHOMETPUICCKUX (PYHKITUH.
4 | TIpeoOpazoBaHue MPOU3BEACHHS TPUTOHOMETPUYECKIX (QYHKITHH B CYMMY W pa3HOCTh H HA00OpOT
IIpakTHYeckue 3aHATHA
1 | Beruncnenue 3Ha4€HUH TPUTOHOMETPUIECCKUX PYHKIIMH OJHOTO apryMEHTa 10 3HAYCHHIO OJJHOW W3 HUX.
5 [Tpumenenue Gpopmyn npuseneHus. TpuroHoMerpudeckne GyHKIMN ABOWHOTO M MOJIOBUHHOTO apryMeHTa
(MHTepaKTHBHOE 3aHATHE)
Tema 5.2. Copepixanne yue0HOro Matepuasia
Tpuronomerpuyieck 1 Omnpenenenne apkCUHyca, apKKOCHHYCa, apKTaHreHca ymcia. Pemenne npocreiimmx
e ypaBHCHUHA U TPUTOHOMETPUYECKUX YPABHEHUM.
HEpPaBeHCTBA.
2 | PemeHue TpUTOHOMETPUYIECKUX YPAaBHEHUH, IPUBOANMBIX K KBaIPATHBIM.

IIpakTH4yeckue 3aHATHS

1 | Pemenre npocTelmx TPUrOHOMETPHUUECKIX ypaBHEHUH
2 | Pemenne TpUrOHOMETPUUECKUX YPaBHEHUH C BEBIOOPOM KOpHEH Ha IPOMEKYTKE
3 | Pemenne TpuroHOMETpUUECKUX ypaBHEHUH pa3nuyHbIMU CIIocOOaMHU




Pazgen 6. ®yHkuum, uxX cBoiicTBa M rpadguKm.

Tema 6.1. Conep:xkanue yueOHOro Marepuaia
DyHKIUH, HX 1 | ®ysakums, ee cBOMCTBA U rpaduK.
CBOMCTBA U
rpaduxu. 2 | DnemenTtapHble (QYHKIIUHM, UX CBOHCTBA U IpaduKu
IIpakTHYecKkue 3aHATHS
1 | Pemenue 3aau o reme «DyHKINHU, UX CBOWCTBA U rpadKu» (MHTEPAKTHBHOE 3aHATHE)
Tema 6.2. Coaep:xanne yueOHOT0 MaTepuaia
Crenennasi, 1 | Crenennas v nokaszareibHasi pyHKIIHH.
NoKa3aTeJIbHasl,
JorapudMuueckas 2 | Jlorapupmuueckas pynkuus. O0paTHas QyHKIUS
U "
3 | IpeobpazoBanus rpadukoB GYHKITHIA.
TPUTOHOMETPHYECK

ast QyHKIUH.

l'[paKanecmle 3aHATUA

1

[ocrpoenne rpadukoB QyHKINH

2

[Moctpoenue rpagukoB GYHKIIUH ¢ TOMOIIBLIO TPeoOpa3oBaHus rpad) kOB EMEHTAPHBIX (QYHKITHUH.

CamocTosiTebHas padoTa

Pacuerno-rpaduueckas padora Ne3 «[loctpoenue rpadukoB pyHKIUH ¢ OMOIIBIO IPeoOpa3oBaHus
rpaMKoB 3IEMEHTAPHBIX (yHKIHI»

Pazgen 7. YpaBHeHHs M HepaBeHCTBA.

Tema 7.1.

YpaBHenus u
HepPaBeHCTBA.

Copep:xanue y4eOHOro Marepuaia

1 | IlonsiTre 0 paBHOCKMIIBHOCTH ypaBHeHUMH. JInHeliHbIe ypaBHEeHUs. JJpoOHO-palinoHaNbHbBIE YpaBHEHHUS.
2 | CucreMsbl IMHEHHBIX YPaBHEHUH ABYMsI HEH3BECTHBIM.
3 KBanpartneie ypaBHeHus. bukBaapatHele ypaBHeHHsI. JIMHelHbIE ypaBHEHM:, cOAEp KAILUE 3HAK

a0COJIFOTHOI BEIWYUHBI.




4 | Jluneitnble HepaBeHcTBa. KBagparHeie HepaBeHCTBA. [poOHO-palmoHaNbHBIE HEPABEHCTBA.

5 | CMmemianHbIe CHCTEMBI HCEPABCHCTB.

IIpakTHyecKkue 3a1aHusA

UppanmonanbHble ypaBHEHUS

[NokazarenbHble ypaBHEHUS U JIOrapu(PMUIECKUE YpaBHEHUSI.

CMeraHHbIe CHCTEMBI YpaBHEHHUN

Pemenue 3a1a4 ¢ mMoMOIIBIO ypaBHCHI/Iﬁ

HppanmonansHble HEpaBEHCTBA

IToka3arenbHble HEpaBEHCTBA

~N| o o1 B W N

Jlorapudmudeckre HepaBeHCTBA

CamocTosiTeibHas padoTa

1 | Pacuerno-rpadpuueckas padora Ne4 «YpaBHEHUS U HEPABEHCTBAY

Paznen 8. Hauana mareMaTH4eCKOro aHaJIu3a.

Tema 8.1.

Ipenen
TOCJIe0BATEIbHOCT
u. Ilpenen
(yHkuuu.

Copnep:xanue y4yeOHOro MaTepuaia

3ajaHue MoCcIeoBaTeNbHOCTH Pa3InIHbIMU criocobamu. [Ipenen mocnenoBatensHOCTH. CBOICTBA
npenena.

Ormpenenenne 1 BEIYHUCICHNE TTpenena (pyHKIMH B TOUKE U Ha OecKoHeYHOCTH. HempepbIBHOCTD (pyHKITHH.
3ameuaTenbHbIe IPENebl.

HpaKTH‘leCKPle 3aHATHUHHA

1 | Beruncienue npeneiaoB NOCIEN0BaTEIbHOCTEH

2 | HenpepriBHOCTE QyHKIIMH. Beruncnenue npenenoB GyHKINH

3 | Beiuncienue 3aMedaTeIbHBIX Ipeaciion




Tema 8.2. Coaep:xanue y4eOHOro MaTepuasia
ITpousBoanasn 1 | IlpousBonnas ¢pynkiun. ©opmyns! auddepeHIUpOBaHHS.
(pyHkuuu.
5 leomerpuuecknii U PU3NUECKUN CMBICT POU3BOJHON. YpaBHEHHE KacaTeNbHONW MPIMO K rpaduky
(dbyHKIIMH
IIpakTUYeckue 3aHATUA
1 | BeruncieHnue npou3BogHON (QYHKIIUH.
2 | BorunciieHue Mpou3BOAHON QYHKIUY.
3 | duszMYECKUEe U TEOMETPUUCCKUE PUIIOKEHHSI TIPOU3BOIHOM.
Tema 8.3. Conep:xanue yueOHOro Mmarepuana
HccrenoBanue 1 WuTepBansl MOHOTOHHOCTH (QYHKITUH. DKcTpeMyM QyHKIMU. HampasieHne BRITYKIOCTH Ipaduka
Gy npu GbyHKIMN.
MOMOIIH
IIPOM3BOHOIA. IIpakTHyeckue 3aHATHS
1 | UccnenoBanus GyHKIUI ¢ TOMOIIBIO IPOU3BOIHBIX.
2 | IocTpoenue rpaduKOB € MOMOIIIO MPOU3BO/IHBIX.
3 | 3amaun Ha OTHICKAHUE HANOOIBIINX U HAUMEHBIINX BEJINYNH.
Tema 8.4. Conep:xanue y4eOHOro Marepuajia

IlepBoodpa3zunas u
HHTErpal.

1

IlepBooGpasHas u HeonpenenaeHHbI uHTErpan. OnpeneiaeHHbIN HHTErpaj. Beraucnenue miomany
KPUBOIMHEWHON Tpanenuu.

IIpakTH4Yeckue 3aHATHS

1

HenocpencrsenHoe nHTErprpoBaHue (MHTEPAKTHBHOE 3aHATHE)

2

Beruucnenne miomaaun (bHI‘yp C IMIOMOLIBIO OMPCACICHHOIO MHTCrpajia

Pazgen 9. NeomeTpuyeckue Tesia 1 HX NOBEPXHOCTH.




Tema 9.1. Conep:kanne yueOHOro Marepuaia

MHororpanHuKH. 1 OneMeHThl MHOTOrpaHHUKa. Bunisl MHOrorpannukos. [IpaBuibsHble MHOTOrpanHUKH. [Ipr3ma. 2
[Mapannenenumnen. Ky6.
o | [lupamnna. IlpaBunbHas nupamMuaa. YcedeHHas nupamuaa. Terpasap. )
Tema 9.2. Coaep:xkanue y4eOHOro MaTepuasia
Tena n Tena u noBepxuoctu Bpanienus. [umunap. Konyc. Chepa. [llap. 2
NOBEPXHOCTH 1
BpalleHHs.
Tema 9.3. Coaep:xkanue y4eOHOro MaTepuasia
H3mepenns B 1 O6bem. MnTerpanbHas ¢popMyia oobema. [liomniamm moBepxHocTel reoMeTpuieckux Tei. [lomodue Ten 2
reoMeTpuH.
IIpome:xxyTouHas aTTecTanust 4
Bcero 162

JAst XapaKTepUCTHKU YPOBHS OCBOGHHSI y4eOHOTr0 MaTepHaa HCIoIb3YIOTCS CIeAyIonIe 0003HaYeHHS:

1. — o3HaKOMHUTENBHBIN (Y3HABaHUE paHee H3Y4EHHBIX 00BEKTOB, CBOICTB);

2. — peNPOAYKTUBHBIH (BBIIOJIHEHNE AEATEINEHOCTH 10 00pa3ily, HHCTPYKIIMHU WM [IOA PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IJITAHUPOBAHUE H CAMOCTOSATEIEHOE BHIIIOJTHEHHE JIEATEIIbHOCTH, PEIIeHHe IPOOIEMHBIX 3a1ay)




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Pe3ynbTaThl OCBOEHHSI OUCLMIUIMHBI JTOCTUTAKOTCS 3a CUET HKCIOJIb30BaHUSA B IPOLIECCE
oOydeHUsT  COBPEMEHHBIX  HMHCTPYMEHTAJIBHBIX  CPEICTB:  JIGKIIMK C  TIPUMEHEHUEM
MYJIbTUMEAUNHHBIX TEXHOJIOTUM.

[Ipu mpoBeneHnn y4eOHBIX 3aHATUNW MO0 JAUCHUIUIMHE WCIOJB3YIOTCS AaKTUBHBIE U
WHTEpakTUBHBIE (opmbl. B Tabnuiie mpuBefeH mnepedyeHb OOpPa30BATENbHBIX TEXHOJOTHA U
METOJIOB, UCMOJIb3YEMbIX B JAHHOW JUCLHUILIMHE.

DdO0O
IIpakTrueckue 3aHATUA
Mertonasl
paboTa B MaJIbIX Ipymnnax @DYHKIMH, UX CBONCTBA U rpaQUKu
Jlorapudwm u ero cBoiicTBa
MO3TOBOM IITYpM [TepBooOpa3zHas u uHTETpaI
[IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN

6. TpeGoBaHusi K MUHMMAJBLHOMY MAaTePHATbHO-TeXHHYECKOMY 00ecrev4eH U0

3aHATHA 110 Y4eOHOM TUCIUIUIMHE TPOBOAUTCS B yUeOHOM KaOMHeTe

OcHamenue: crenuanu3upoBaHHas MeOelb M TEXHUYECKHE CpelCcTBAa O0OydeHus,
CITyXKaIIue NSl TPeJACTaBJICHHs] y4eOHOM MH(pOpManuu OOJBIION ayTuTOpHH: ydecOHass MeOenb,
nmocka, 11K

7. YueOHO-MeTOAuYeCKoe U MH(OPMaIlMOHHOE o0ecreyeHne JUCIUILTHHbI

OcHoBHas1 uTEpaTypa

boromosoB, H. B. Maremaruka : y4eOHUK Ui cpexHero mpodecCHOHATLHOTO
obpazoBanus / H. B. boromonog, I1. . Camoiinenko. — 5-e u3f., nepepad. u momn. — Mocksa :
MznarensctBO FOpaiit, 2022. — 401 ¢. — (Ilpodeccnonansnoe obpazoBanne). — ISBN 978-5-
534-07878-7. — Texcr : anextpoHHsIid // ObpazoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489612

I'puropser C. I'. Maremarnka : yaeOHUK U CTYI. YUPEXKACHHUH cpell. pod. oOpa3oBaHus
/ C. I'. T'puropseB, C. B. UBonruna ; nmox pea. B. A. I'ycea. — 14e u3n., crep. — M. :
M3narenbckuii ieHTp «Akagemus», 2019. — 416 c. — Pexum nocryna : http://www.academia-
moscow.ru/reader/?id=370174

JonoaHuTeILHAS JUTEPATypa

boromosioB, H. B. T'eomerpus : ydeOHOE mocoOue juisi cpenHero mpogeccroHaIbHOTO
obpazoBanus / H. B. boromonoB. — MockBa : M3parensctBo IOpaiit, 2022. — 108 c. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-09528-9. — Teker : 31neKTpOHHBIA //
Oo6pazoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489978

boromonos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacte 1 : yueOHOe mocodue
Ui cpeiHero npodeccuoHanbHoro obpasosanus / H. B. boromonos. — 2-e uzn., ucnp. u gomn. —
Mocksa : U3narensctBo FOpaiit, 2022. — 439 ¢. — (ITpodeccnonanbroe oopazoBanue). — ISBN
978-5-534-09108-3. — Tekcr : anexTpoHHbIHN // Obpa3oBatenbHas miaTdopma FOpaitT [calfT]. —
URL.: https://urait.ru/bcode/490794

boromornos, H. B. Maremaruka. 3agaun ¢ peuieHussMu B 2 4. Yacts 2 : yueOHOe nocobue
1UIs cpeiHero npogeccuoHansHoro oopasosanus / H. B. boromosnios. — 2-e u3z., ucnp. u aom. —
Mocksa : UznarensctBo FOpaiit, 2022. — 320 ¢. — (Ilpodeccuonansroe obpazobanue). — ISBN

978-5-534-09135-9. — Tekcr : anexTpoHHbIH // Obpa3oBatenbHas miaTdopma FOpaitT [calfT]. —
URL.: https://urait.ru/bcode/490795



Ilepeyens mporpaMMHOro odecreyeHust
OnepannoHHas cucrema MS Windows XP SP3 -
DreamSparkPremiumElectronicSoftwareDelivery Renewal mo moroBopy - Cy0Oiu-1ieH3HOHHBII
noroop Ne Tr000074357/KHB 17 ot 01 mapra 2016 rona,
GoogleChrome - becruiatHoe pacnpocTpaHeHue 1o JmieH3un googlechromium

http://code.google.com/intl/ru/chromium/terms.html Ha YCIOBUSAX
https://www.google.com/chrome/browser/privacy/eula_text.html,
MozillaFirefox - becrmmatHoe pacnpoctpaneHue 1o  JmneHsun  MPL 2.0

https://www.mozilla.org/en-US/MPL/,
LibreOffice  -GecrmatHoe  pacmpoctpanenne mo  Jsmnensudn  GNU  LGPL
https://ru.libreoffice.org/about-us/license/,

WinDjView - OecmiatHoe  pacmpoctpanenne mo Jmiersun  GNU  GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm,
VLC - OecmmatHoe  pacnpoctpanenne 1o Jmnensmn  GNU  LGPL-2.1+

http://www.videolan.org/press/lgpl-libvic.html,

7-Zip - OecrmmatHoe pacrnpoctpanenue mo JsmieHsud GNU LGPL  http://www.7-
zip.org/license.txt,

GIMP - OecrutatHoe  pacmpoctpanenne mo  JmneHsmn GNU  GPL
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm,

Notepad++ - GecrutatHoe pacmpocrpanenue 1o jurersud GNU GPL https://notepad-
plus-plus.org/news/notepad-6.1.1-gpl-enhancement.html

8. KoHTpoJIb 1 olleHKA Pe3y/JIbTATOB OCBOEHUSI y4eOH O JUCIUNIMHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOCHHUS YUYE€OHOW IMCHUIUIMHBI OCYIIECTBIISETCS
MpernojaBaTesieM B IPOLEcce MPOBEACHHUS TEOPETHUECKUX M MPaKTHYECKHUX, JabOopaTOpHBIX
3aHSITHI, a TAK)Ke BBITIOJHEHHUS 00yJaloIUMHUCS Pa3IMYHbIX HHANBUAYAIBHBIX 3aJaHHH.

Pe3yabTarsl 00yyeHus @®opMbI U METOAbI KOHTPOJISI M OLIEHKH
pe3yJbTaTOB 00yYeHUsI

- TIP1 chopmMupoBaHHOCTH MpEACTABICHUN O
MaTeMaTHKe KaK YaCTH MUPOBOI KyIbTYPhI U O
MecTe MaTeMaTHKU B COBPEMEHHO
UMBUIU3AIMK, O CHOCO0ax OmNucaHus Ha
MaTeMaTHYeCKOM S3bIKE SIBJICHHUM pealbHOTO
MUpa;

- [IP2 copmupoBaHHOCTH MPENCTABICHUN O
MaTeMaTHYECKHUX MOHATUAX KaK O BAKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, IO3BOJISIOIIUX
OMHCHIBaTh U HU3y4aTh pa3HbIE MPOLECCHl U
SIBJICHUS, MMOHUMAaHHe BO3MOXXHOCTH
AKCHOMAaTHYECKOTO MOCTPOEHUS
MAaTeMaTHYE€CKUX TEOPHIl;

- [IP3 BnameHue Merogamu J10Ka3aTelbCTB U
NTOPUTMOB PEIICHUS; YMEHNUE UX IPUMEHSATD,
MPOBOJIUTH JIOKA3aTEJIbHbIE PACCYXKACHUS B
XO0JI€ pelIeHUs 3a/1a4;

- [IP4 Bnagenwe cTaHJApPTHBIMH IPUEMaMHU
pelieHusi palMoOHAIbHBIX U UPPallMOHAIbHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUUECKUX ypaBHEHUU u
HEpPAaBEHCTB, HUX CHUCTEM; HCIIOJIb30BaHUE
FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm, B TOM
yucie Juisl  [OMCKa TMyTH  pelieHuss |
WUTIOCTPAIIMM ~ PEHIeHUs]  YpaBHEHUH U

[TpakTuueckue paboT
Hanucanue pedepara
JlonoyiHeHNEe KOHCTIEKTa
OTBeT Ha KOHTPOJIbHBIE BOITPOCHI



https://www.google.com/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/en-US/MPL/
https://ru.libreoffice.org/about-us/license/
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm
http://www.videolan.org/press/lgpl-libvlc.html
http://www.7-zip.org/license.txt
http://www.7-zip.org/license.txt
http://www.gnu.org/licenses/old-licenses/gpl-2.0.htm
https://notepad-plus-plus.org/news/notepad-6.1.1-gpl-enhancement.html
https://notepad-plus-plus.org/news/notepad-6.1.1-gpl-enhancement.html

HEPaBEHCTB;
-ITP5 chopmupoBaHHOCTH MpEACTaBICHUNA 00
OCHOBHBIX MOHATHUAX, HACAX M METOJaxX
MaTEeMaTUUECKOr0 aHAIN3a;

- IIP6 BiameHue OCHOBHBIMH IIOHATHSIMHU O

IIJIOCKHX u IIPOCTPAHCTBEHHBIX
F€OMETPUUECKUX (PUTYypaX, HUX OCHOBHBIX
CBOWCTBaX;  C(HOPMUPOBAHHOCTH  YMECHHS

pacro3HaBaTh Ha 4YepTeXaxX, MOJEIIX U B
pealbHOM MHpPE TeOMeTpudecKue (QUrypsl;
MIPUMEHEHUE W3YYCHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u Qopmyn aus
pelieHus: TEOMETPUYECKUX 3a7ad W 3a1ad C
MPAKTUYECKUM COJICP)KaHUEM;

- [IP7 copmupoBaHHOCTH HpPEICTABICHUN O
mporeccax " SIBJICHUSX, MMEIOIINX
BEPOSTHOCTHBIM XapaKTep, O CTATUCTHYCCKHUX
3aKOHOMEPHOCTSAX B pEAIbHOM MHpe, 00
OCHOBHBIX TIOHSTHSX JJIEMEHTApHOW TEOPUH
BEPOSITHOCTEN; YMEHHUI HAXOAUTh U OLICHUBATh
BEPOSTHOCTH  HACTYIUIGHUS  COOBITUH B
MPOCTEHIINX MPAKTHYECKUX CHUTyalusix |
OCHOBHBIE XapaKTEPUCTUKHU CIIy4YaiHBIX
BEJINYMH;

- IIP8 BiameHne HaBBIKAMHU HCIOJIL30BaHUS
FOTOBBIX KOMIIBIOTEPHBIX IpOrpamMM IpH
pelieHun 3a1ay;

- IIP9 IUIL  CHENbIX MW CIa00BUIAIINX
00yJaroImXxcs:

- OBJIQJICHUE IpaBUIaMu 3aucu
MaTeMaTH4ecKux ¢GOopMyl U CHEIUAIbHBIX
3HAKOB penbedHO-ToUeuHOM CUCTEMBI
o06o3Hauenwmii JI. bpaiinsa

- OBJIAJICHUE TaKTWJIBHO-0CS3aTEIbHBIM
crocoboM  oOcieoBaHUST U BOCHPUSTHUS

penbedHBIX n300pakeHU [IPEIMETOB,
KOHTYPHBIX I/I306pa)KeHI/II71 TCOMCTPUUCCKUX
uryp n npyroe;

- HaJIM4yue YMCHUA BBIIIOJIHATH

reOMETPUYECKUE MOCTPOCHHUS C IMOMOUIbIO
LIUPKYJIs W JUHEWKH, 4YHUTaTh peJbedHble
rpaduKyd  dIEMEHTapHbIX  (QYHKUMH  Ha

KOOpAMHATHOM IJIOCKOCTH, IPUMEHSTh
CrelUalbHbIe npucnocoOIeHus e
penbedHOro YEepUYCHUS ("dpadrcmen",

"[konpHUK");

- OBJIAZICHUE OCHOBHBIM  (DYHKIIMOHAJIOM
IporpaMMbl  HEBU3YaJIbHOTO  JOCTyMa K
uHboOpMallMM Ha JKpaHE MEepPCOHAIBHOTO
KOMIIbIOTEpA, yMeHHue UCMOJIb30BATh
NEepCOHATbHBIE TU(IOTEXHUUYECKHE CpPEICTBA
MH(POPMAIMOHHO-KOMMYHUKAITHOHHOTO
JOCTYIIA CIETIBIMH 00YyJaIOIIMMHUCS;

(mmn. 9 BBenmen Ilpukazom MuHOOpHAyKH




Poccun ot 31.12.2015 N 1578)

- TTIP10 anms oOydaromuxcsi ¢ HApYIICHUSIMU
OTIOPHO-JIBUTaTENILHOTO amrapara:

- OBJIQJICHUE CHEIHMATIBHBIMU KOMITbIOTEPHBIMH
CpeACTBaMHU  TPEJACTABJICHUS M  aHAIHM3a
TaHHBIX " yMEHHUE UCTIOJIb30BATh
IIEpCOHAIbHBIE CPEJCTBA JIOCTYNA C YYETOM
JIBUTATEIIbHBIX, peueaBUTaTEIbHBIX u
CEHCOPHBIX HapYILLICHU;

- HaJIN4YHe YMEHUS MCTIOJIB30BATh
IIepCOHaIbHbIE CPEJCTBA JIOCTYIIA.

(mn. 10 BBenmen Ilpukazom MuHoOpHAYKH
Poccun ot 31.12.2015 N 1578)

[IpomexyTouHas aTTecTanus DK3aMeH

Huctunnuna I1J[.01 Maremaruka uyutaercs B 1 u 2 cemectpax. MITOroBOW OILIEHKOW CUUTATh
OILIEHKY 32 2 — OM CEMECTD.

IIpumepHbIe BONPOCHI K IK3aMeEHY:
Icemectp

1.OnpeneneHue MenbIX U paliOHATBHBIX, TEUCTBUTEIIBHBIX YHCEIT.

2. Onpenenenue moayins uncia. [IpubaukeHHbIE BEIYNCICHUS

3.0npeneneHne KOMIIEKCHOTro uucna. CloKeHne, yYMHOKEHNE U JEJICHNE KOMIUIEKCHBIX YHCElL.
4.0OnpeneneHyue KOpHS N-Oil CTENEHHW U €r0 CBOMCTBA.

5.Beruncnenue KOpHs  HaTypallbHOW cTemeHu u3 uucia. [IpeoOpazoBaHue WppalMoOHATBHBIX
BBIPAKCHUM.

6.0mpeneneHre CTENEeHN C pallMOHAIBHBIM MOKa3aTeeM U €€ CBOMCTB. OmnpeiesieHue CTEIEeHH ¢
NENCTBUTEIBbHBIMU MTOKA3aTENIIMU U €€ CBOMCTB.

7.1IpeoOpa3oBaHue CTENEHHBIX BHIPAKEHUH, UCIIONIb3YSl CBOMCTBA CTETICHU

6.0mnpenenenue gorapudma, IeCITUYHOTO U HATYPaJIbHOTO Jiorapudma.

7.3anuch OCHOBHOTO JorapuMuyeckoro ToxzaecTBa. Ilepexoll K HOBOMY OCHOBAHHIO.
8.IIpeoOpaszoBanue norapupMUIecKuX BEIPAKEHUI C TOMOIIBIO CBOICTB Jlorapugma

9.Axcuomsl ctepeomeTpuu. Jloka3aTenbCTBO CAEACTBUM aKCHOM.

10.B3auMHOEe pacnosokeHue ABYX NpsIMbIX B IpocTpaHcTBe. OrmpezelieHne MapalilebHbIX
NpsAAMBIX U MI0cKOCTeN. [Ipu3Haku nmapamienbHOCTH IPSIMBIX, IPSIMOU U MJIOCKOCTH, INIOCKOCTEH.
11. Onpenenenue NeprneHAUKYISIPHBIX MPSAMBIX U IUNIOCKOCTeH. [Ipu3Haku neprneHuKynsipHOCTH
MPSIMBIX, MPSMOH U TUIOCKOCTH, TUNIOCKOCTEH.

12. B3auMHO€ pacnosioKeHue NpsiMoil U IIIOCKOCTU. B3auMHoOe pacnosokeHue MiI0CKOCTen

13. Onpenenenue npsaMon, NEPHEHAUKYIAPHON IuIockocTH. OnpeneneHue NeprneHauKyispa u
HAaKJIIOHHOM. J|0Ka3aTeNnbCTBO TEOPEMBI O TPEX MEPIECHIUKYISIPAX.

14. Onpenenenre U MOCTPOEHHUE yriaa MEXAY NPSIMOU U MIIOCKOCThIO, IBYTPAHHOTO YTJIa.
OnpeneneHre U MPU3HAK MEPIEHAUKYISIPHOCTH JBYX INIOCKOCTEN

15. Onpenenenne BeKTopa, MOAYNS BEKTOpa. PaBEeHCTBO BEKTOPOB.

16.CrnoxeHune BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO. Pa3nokeHue BEeKTopa 1o HANpPaBICHUSIM.
17. Onpenenenune yria Mexay IByMs BekTopaMu. [Ipoekuusi BekTopa Ha ocbh. Bwluucienue
KOOpAMHAT BEKTOPA, CKAISIPHOTO MPOU3BE/IEHNE BEKTOPOB.

18. BBeneHue npsMOyroiabHOU (JIeKapTOBOI) CUCTEMBI KOOPAWHAT B MPOCTpaHCTBE. Paznoxkenne
BEKTOPA MO0 KOOPJIAUHATHBIM BEKTOPaM.

19.3agaun B KOOpAMHATaX: KOOPJAMWHATHI BEKTOpa, KOOPAMHATBHI CEPEIMHBI OTpEe3Ka, [JIUHA
BEKTOPA.

20.PaccTosiHMe MEXAY IBYMSI TOUKAMU YPaBHEHUHN IUIOCKOCTHU U MPSMOM



2 cemecTp
1.Onpenenenue Gynkuuu. CriocoOsl 3a1anust GyHKITUHU (IPUMEPHI).
2.Ilepeuncnuth cBoiictBa (yHkuuu. [lath ompenenenue ob6iacTu ompeneneHuss U 00iacTu
3HAYeHUN (PYHKIIH.
3.IIpomMexyTK MOHOTOHHOCTH (DYHKIIHH.
4.YeTHOCTH ¥ HEYETHOCTH QyHKIMH. [IepnomaHoCTb.
5.Crenennas ¢yHkuus. Bua, cBolicTBa v rpadyK CTENEHHON (QYHKIIUH IPH YETHOM HATYPaTbHOM
[I0Ka3aTese CTENEHU 2n U IPU HEYETHOM HaTypajbHOM II0Ka3arese creneHu 2n-1.
6.Crenennas QpyHkust. Bua, cBolicTBa U rpaduK CTEIEHHOW (YHKIIMH NP MMOKa3aTeNe CTEIeHU
(- 2n) mnpu noxkaszareine crernenu (-(2n-1)).
7.CrenenHas QyHkuus. Bun, cBoicTBa M rpauk CTENEHHOM (YHKIMM MPU IMOJIOKUTEIHHOM
JNEUCTBUTEILHOM HELIEJIOM II0Ka3aTeje CTENEeHW U NpU  OTPULIATEIIBHOM JAEWCTBUTEIHLHOM
HELEJIOM NoKa3aTese CTENeHHU.
8.IlokazarenbHas pyHKIIMSA, €€ CBOMCTBA U rpaduK.
9.Jlorapudmuyeckast GpyHkIMs, €€ CBOWCTBA U rpaduK.
10.006patHas GhyHKIHA.
11.IToctpoenue rpadukoB pynkuuii Buga y = f(x - b) u y = f(x + b) nmyrem npeobpa3oBanus
rpadukoB QpyHkuuit Buga y = f(x) (pacckazatb Ha mHpuMepax).
12.IToctpoenne rpaduxoB ¢yHKuid Buga y = f(x) + m myrem mpeoOpasoBanus rpaduKoB
¢byukumii Buaa y = f(x) (pacckaszaTh Ha NpuUMeEpax).
13.TToctpoenue rpadukoB ¢yHknuii Buma y = f{ - x) u y = - f(X) myrem npeoOpa3zoBaHHs
rpaduxoB QpyHkuuit Buga y = f(x) (pacckazatrb Ha mHpuMepax).
14.IToctpoenne rpadukoB pynkmuit Buga y = f(kx) m y = kf(x) mnyrem mpeoOpazoBanmst
rpadukoB Gpynkmuii Buga y = f(x) (pacckazarh Ha MpUMEpax).
15.IToctpoenne rpadukoB ¢yHkuid Buga y = | f(x) | u y=f( | x | ) myrem npeoOpazoBaHus
rpadukoB Gpynknuii Buga y = f(x) (paccka3zatb Ha TpuMepax).
16.AHanu3 OCHOBHBIX NMPHUEMOB pEIICHUS YpaBHEHUU (pa3jio’)KCHHE Ha MHOXKHUTEH, BBEJICHHUE
HOBBIX HEM3BECTHBIX, MOACTAaHOBKA, I'paMUECKUIl METON) .
17.Pemenne paimoOHaIbHBIX YPaBHEHUH.
18.Pemenne nppanioHaIbHbIX YPaBHEHUH.
19.Pemenne nokaszaTebHbIX YPaBHEHUH.
20.Pemenne morapupMuIecKux ypaBHEHUH.
21.AHanu3 OCHOBHBIX IIPUEMOB  PELICHHs HEpPaBEHCTB. PellleHHe HEpPaBeHCTB METOI0M
HUHTEPBAJIOB.
22 Hcnonb3oBaHue CBOMCTB M rpadukoB (YHKIUH NpH peIIeHUH YpaBHEHHH U HEpaBEHCTB.
23.1300paxkeHne Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA PEILIEHUI YpaBHEHHH M HEPABEHCTB C
JBYMS IEPEMEHHBIMH U UX CUCTEM.
24 PemieHue ypaBHEHUMH M HEpPaBEHCTB € JBYMs HEHU3BECTHBIMM, CHCTEM YypaBHEHMH WU
HEpPaBEHCTB.
25.Perienue palvoHaIbHBIX HEPABEHCTB.
26.Pemenne nppannoHaIbHBIX HEPABEHCTB
277 .Pemenue nokazareabHbIX HEPABEHCTB.
28.Pemienue gorapupmMUUECKUX HEpaBEHCTB.
29.0npeneneHne OCHOBHBIX MOHATHI KOMOMHATOPUKH: NIEPECTAHOBKH, COUETAHHsI, Pa3MELICHHUS.
30.bunoma HerotoHa. AHanu3 cBOHCTB OMHOMUHATIBHBIX KOdppuuneHToB. Tpeyronsuuk [lackans
31.0mpenenenue coObITHS, BEPOSITHOCTU COOBITHS. CI0XKEHUE U YMHOKEHUE BEPOSITHOCTEH.
32.IlpencraBiieHue AaHHBIX (TaOJNWIBI, JUArpaMMbl, TpaduKu), TeHepalbHas COBOKYITHOCTb,
BBIOOpKA, cpeiHee apupMeTHIecKoe, MeHaHa.
33.0mpenenenne MHOTOTPaHHUKA U €r0 OCHOBHBIX 31eMeHTOB. Kiaccudukanus MHOrOrpaHHUKOB
(BBIIYKIIbIE, IPSMBIE, IPABUIIBHBIE).
34.0OnpeneneHne M TNOCTPOEHHE MPSAMOW U HAKIOHHOW IPU3MBL, TNPAaBUIBHON IPU3MBI,
napajiesnenumnena, Kyoa.
35.0npenenenne U NOCTPOEHUE NHUPAMUABI, NMPAaBUIBHON NUPAMUIbl YCEUEHHOW INHpaMUBbI,
TeTpaszapa.



36.Cummerpuu B KyOe, B mapajuienenurnese, B npusme u nupamuse. [loctpoenne ceuenus kyoa,
MIPU3MBI U TTUPAMHU/IBL.

37.I1paBuiibHbIC MHOTOTPAaHHUKH (TETPadap, KyO, OKTadp, AOJACKAAP M HKOCAIP).

38. Ompenenenue UWIMHApPA, €r0 OCHOBHBIX 3J€MEHTOB. IlocTpoeHue pas3BEpTKH, OCEBBIX
CEYECHMH U CEUYEHMI, ITapaJlIeIbHbIE OCHOBAHHUIO.

39.0mnpenenienne KOHyca, YCEUEHHOTO  KOHYca, HMX OCHOBHBIX »3jemeHTOB. Iloctpoenue
pa3BepTKU, OCEBBIX CEUEHUN U CEUEHUH, TapajlieIbHble OCHOBAHUIO.

40.Omnpenenenue mapa u chepsl. [loctpoenue ux ceuenuit. [loctpoenne kacareabHOMN MIOCKOCTH
K chepe.

41 .OmpeneneHue TOCICIOBATEIBHOCTH. XapaKTEPUCTUKA CIIOCOOOB  3aJaHUS W CBOWCTB
YHCIIOBBIX TMOcenoBaTenbHoCTe. OnpeneneHye mpejena nocie10BaTeIbHOCTH.
42.CymecTBoBaHME TIpeiesia MOHOTOHHOM OTpaHWYeHHOU mociienoBareabHoCcTH. CyMMUPOBaHUE
nocyieioBaTeabHOCTE. Bblunciienne  cymMMbl  OECKOHEYHO YOBIBAIOIIEH TIeOMETpUYECKOM
MIPOrPECCHUHU.

43.Ilpenen pyHKUMU B TOUKE U HA OECKOHEYHOCTH, HEMPEPHIBHOCT (PYHKIINU.

Brruncnenue npenena ¢pyHkuun. PackpbiTie HeonpeaeaeHHOCTEN.

44 TlepBblii 1 BTOPOW 3aME€YaTENIbHBIE TIPEIETIbI.

Onpenenenre Npou3BOIHON QYHKIUY, €€ TeOMETPUUYECKUN U PU3NYECKHI CMBICII.

45.IlpaBuna u  GopMyIbl T depeHIIMPOBAaHUS  OCHOBHBIX  DJIEMEHTAPHBIX  (YHKIIHIA.
Brruncnenue nmpous3BoaHON QyHKIIUH.

46.Bpruricnenue npou3BoAHON 00paTHON (HYHKIIMM M KOMITO3UIUU (PYHKIIHUH.

BbIBOJI ypaBHEHMS KacaTeabHOM.

46.11puszHak Bo3pactanus (yObIBaHMs) GYHKITMH

48.Kputndeckue TOUKH (PYHKIIMH, MAKCUMYMbl 1 MUHUMYMBI.

49.HaubombIiiee n HaMMEHbIIee 3HaYCHUE QYHKITUN

50.IlpumeneHne TPOM3BOAHOW K HCCIENOBAaHWIO (DYHKIIMHA © TOCTPOCHUIO T'padUKOB.
HaxoxpaeHnue ckopoctu 1j1s mpoiiecca, 3aJaHHOro (GopMynoi u rpadukom.

51.0mnpenenenue nepBooOpa3sHON, HEOTIPEICTICHHOTO | OMPEACIEHHOTO HHTErpaa.

52 IlpumeHeHre OMNPEACTICHHOTO MHTErpaja Uil HaxOoXIACHUSA IUIOMIAJd KPUBOJMHEHHOU
tpanenuu. Popmyna HeroTrona—JleliOHuna.

53.Ilpumenenue uHTerpaia B GU3MKe U T€OMETPHUH.

N3mepenue oo6bemMa uryp. 3anuch HHTErpaabHON GOpMYIIBI 0ObeMa.

54.Bpruncienue o0bema KyOa, MpsSIMOYTOJILHOTO MapajulesienuIe/ia, MPpU3Mbl, HHIHHIIPA.
55.Beruncienre oObeMa mMUpaMHIbl, KOHYCa, Imapa.

56.Bpruncienne IUIOIIaielt MOBEPXHOCTEH HIUIUHIPA U KOHYCa, TUIOIIaIu chepbl



