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1. O0s1acTh NpUMEHEeHHUsI IPOrPaMMbI
PaGouass mporpamma yueObHoi mumcumrmuabl [1J[.01. Marematuka sBIS€TCS YacTHIO
[IICC3 cnenuansHOCcTH 09.02.07 MH(DOpMAIIOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE
2. MecTo y4yeOHON IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI IPOrpaMMBbl.
VYuebnas aucrumuimHa  [1/1.01.  Marematuka BXoauT B NpOQUIbHBIE  JUCHUTUTHHBI
o0m1eoOpa3oBaTenbHOrO IUKIA , unTaercs B 1 u 2 cemectpax B oObeme 162 akan.vaca.
3. [oka3aren ocBOEHHs YUe€OHOH AU CIHUIINHBI:
JInyHOCTHBIE pe3yabTaThl y4eOHOM AU CUMIIMHBI OTPAKAIOT:

- JI1  poccuiickyro TpaXJaHCKYI0 HIEHTUYHOCTb, HATPUOTHU3M, YBAO)KEHHE K CBOEMY
HapO/ly, YyBCTBA OTBETCTBEHHOCTH Iepes PonumHOM, ropaocTy 3a cBOM Kpail, cBow Poauny,
MPOLLIOE M HACTOsIee MHOTOHAlMOHAIBHOTO Hapoja Poccuu, yBakeHHE TroCylapCTBEHHBIX
CUMBOJIOB (rep0, ¢uiar, TMMH);

- JI2 rpaxmaHCKyl MO3UIUI0 KaK aKTHUBHOIO M OTBETCTBEHHOTO YJIEHA POCCHICKOTO
oO11ecTBa, 0CO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 00S3aHHOCTH, YBaXKalOIIETO 3aKOH U
MPaBOMOPSIIOK,  OOJIaJjaloIer0o  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPaJWLMOHHbIE HallMOHAJbHbIE U OOIIeYeIOBEYECKUE T'YMaHHCTUYECKUE U
J€MOKpaTU4YeCKHe IEHHOCTH;

- JI3 roTOBHOCTB K City)keHHI0 OTEUECTBY, €r0 3allUTE;

- JI4chopMupoBaHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM NpPaKTUKH, OCHOBAaHHOTO Ha JUAJIOTe KYyJIbTYp, a TaKkKe
pa3nuuHbIX (QOopM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOET0 MeCTa B MOJIUKYJIbTYPHOM
MUPE;

- JIS chopMupoBaHHOCTH OCHOB CaMOpPAa3BUTUS M CaMOBOCHHUTAHUS B COOTBETCTBHM C
0O0I11eYeIOBEUECKMMH IIEHHOCTSAMU W HJeaJaMU TIPa)XJIaHCKOro OOIeCTBa; TOTOBHOCTb U
CIOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPUYECKOM M OTBETCTBEHHOM JIEATEIHLHOCTH;

- JI6 TonmepaHTHOE CO3HAaHME WM MOBEACHUE B IOJMKYJIBTYPHOM MHpPE, TOTOBHOCTH H
CIOCOOHOCTh BECTH AMAJIOT C APYTUMHU JIFOABMH, JOCTUraTh B HEM B3aUMOIIOHUMAHMs, HAXOAUTh
oOIiMe eau U COTPYAHUYATD ISl UX TOCTUKCHHUS;

- JI7 HaBBIKM COTPYJHMYECTBA CO CBEPCTHUKAMHU, JETHMHU MIIAJILIETO BO3PACTA, B3POCIBIMHU
B 00pa3zoBaTelbHON, OOIIECTBEHHO II0JIE3HOM, YueOHO-UCCIEeN0BATEIbCKONW, INPOEKTHOH H
IPYTUX BUAAX NEATENbHOCTH;

- JI8 HpaBCTBEHHOE CO3HAaHHE U IOBEJEHHE HAa OCHOBE YCBOEHHS OOIIEYEI0BEYECKUX
IIECHHOCTEH;

- JI9 roroBHOCTH M CIIOCOOHOCTH K 00pa3oBaHMIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA
IPOTSHKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOILEHHE K HENpephbIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEIIHOM NpodeccHoHaIbHOM U 00IECTBEHHOM JeITeNbHOCTH;

- JI10 »screTMueckoe OTHOLIEHME K MHpPY, BKIOYas OSCTETUKY ObITa, HAay4yHOIo H
TEXHUYECKOT'0 TBOPUECTBA, CIIOPTa, OOLECTBEHHBIX OTHOIICHUH;

- JI11 npuHsATHE M pealn3aluI0 LIEHHOCTEH 370poBOro M 0Oe30macHoro obpasza KHU3HH,
NOTPEOHOCTH B (PU3NYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOM
NEATeNbHOCTbIO, HENpPHUIATHE BPEIHBIX NPUBBIUEK: KYPEHHUS, YIOTPEOJIeHHUS aJKOToJIs,
HapKOTHKOB;

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

- JI13 oco3HanHBI BBIOOp Oyaymield mnpodeccud M BO3MOXKHOCTEH peanu3anuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIICHHWE K TNPOQECCHOHATBHON NeATETbHOCTH Kak
BO3MOKHOCTH  YYacTHsl B  pEIIEHUH  JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX,
oOIIeHaIIMOHAJIBHBIX MPOOIIEeM;

- JI14 chpopMHpPOBAHHOCTh SKOJIOTUYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS COLMAIBHO-
HSKOHOMHYECKUX IPOLIECCOB HAa COCTOSHHE NPHUPOJHOW M COIMAIBHON Cpelbl; MpuoOpeTeHue
OTIBITA 3KOJIOTO-HAIIPABJIEHHOM JIEATEIBHOCTH;



-JI15 OTBETCTBEHHOE OTHOIIEHHME K CO3/IaHUIO CEMbU HAa OCHOBE OCO3HAHHOT'O NPUHATHS
LIEHHOCTEN CEMEWHOM )KU3HU.

MertanpeaMeTHbIe pe3ynbTaThl OCBOCHHS y4eOHOM TUCIUIUIMHBI OTPAXKAIOT:

- M1 ymMmeHue caMOCTOSITENBHO ONPENENIATH LEIN AEATEIbHOCTH W COCTABJIAThH IIJIaHbI
NESITEIbHOCTH;  CaMOCTOSITENbHO  OCYLIECTBIISITb, KOHTPOJMPOBaTb U  KOPPEKTUPOBATH
JeSITENIbHOCTD; UCII0JIb30BATh BCE BO3MOKHBIE PECYPCHI JUISl IOCTHIKEHHUS MOCTABIEHHBIX Lieei
U peaju3alii IUIaHOB JIEATEIbHOCTHU; BBIOMPATH YCIIEIIHbIE CTPATErMH B PA3JIMYHbBIX CUTYAIUSX;

- M2 ymeHue NpOIYKTMBHO OOIIAThCS M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
NEATeNbHOCTH, YYHUTHIBATh TO3ULUH JPYIMX YYaCTHUKOB JACATENBHOCTH, A(PPEKTHBHO
paspemiath KOH(IUKTHI,

- M3 BnajeHue HaBbIKaMHU I103HABATEIbHOMN, yd4eOHO-HMCCIIEA0BATENbCKOM U NPOEKTHOM
NESTeIbHOCTH, HaBbIKAMU  pa3pellieHuss mnpoOiieM; CIOCOOHOCTb M TOTOBHOCTh K
CaMOCTOSITEIBHOMY NOMCKY METO/IOB pEIIeHUs MPaKTUUYECKUX 3a]ad, MPUMEHEHHUIO Pa3IndHbIX
METO/I0B IO3HAHMSI,

- M4 roTOBHOCTh M CITOCOOHOCTH K CaMOCTOSITEIHbHOM MH(OPMAIMOHHO-TIO3HABATEIBLHOM
NEeSITEIbHOCTH, BJIAJICHME HABBIKAMM TOJY4eHHMs] HEOOXOAMMOMW HHpoOpManuu U3 cioBapei
Pa3HbIX TUIIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX UHPOPMAIMH, KPUTUYECKU
OIICHWBATh U MHTEPIIPETUPOBATH NH(OPMALINIO, MTOJIYYAEMYIO U3 Pa3INYHBIX HCTOUHUKOB;

- M5 ymeHue wucCHosib30BaTh cpeAcTBa HHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosoruit (nanee - UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aIllMOHHBIX
3aa4 ¢ COONIOJICHHEM TpeOOBaHWW DJPrOHOMHUKH, TEXHHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, IPaBOBbIX U 3TUYECKHX HOPM, HOPM MH(POPMAIIMOHHON O€30T1aCHOCTH;

- M6 ymenue onpeaensaTe Ha3HaAueHHUE U QYHKIMU PA3IMUHBIX COLIMAIbHBIX HHCTUTYTOB;

- M7 yMeHHe CaMOCTOSTENBHO OLEHWUBATH W NPUHUMATh PELICHHs, OMNPEIECISAIOINe
CTPATETHIO MOBEACHMS, C YIETOM IPAKJAHCKUX U HPaBCTBEHHBIX LICHHOCTEW;

- M8 BiajieHue SI3bIKOBBIMU CPEACTBAMHU - YMEHHE SCHO, JIOTUYHO U TOYHO H3JIaraTh CBOO
TOYKY 3PEHMS, UCII0JIB30BATh aJICKBATHBIE S3BIKOBBIE CPE/ICTBA;

- M9 BnaneHne HaBBIKAMHU TTO3HABATEIILHOW PEQPIICKCMU KaK OCO3HAHMS COBEPIIAEMBIX
JNEHUCTBUM U MBICIUTEIBHBIX IIPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUM, IPAHMIL] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX NTO3HABATENBHBIX 337]a4 U CPEACTB UX TOCTHKEHUS.

IIpenmeTHbIe pe3yJbTAThl OCBOEHH S YU€OHOI TUCHMILIMHBI OTPAKAKOT:

- [IP1 chopMupoBaHHOCTH MIPEACTABICHUI O MAaTEMATUKE KaK YaCTH MUPOBOU KYJIbTYpPbI
U O MecTe MareéMaTUKU B COBPEMEHHON IMBUIM3AlMM, O CHOCO0AaX ONUCaHWs Ha
MAaTE€MaTHYECKOM SI3bIKE SBJICHUM PEabHOTO MHUPA;

- IIP2 cdopmupoBaHHOCTh TMpPEACTaBICHUA O MATEMAaTHUYECKUX MOHATHSAX Kak o
BOKHEUIINX MAaTEMAaTUYECKUX MOJEIISAX, O3BOJISIONIMX OMUCHIBATh U U3yYaTh Pa3HbIE MPOLIECCHI
U SIBJCHUS;, IIOHMMAHHE BO3MOXHOCTH aKCHOMATHYECKOTO IIOCTPOCHHUS MaTeMaTHYECKUX
TEOPUI;

- [IP3 BnajmeHwe MeToJaMM J0KAa3aTEIbCTB U AJNTOPUTMOB PEUIECHUS; YMEHUE HX
MIPUMEHSATb, IPOBOJIUTH JJOKA3aTeJIbHbIEC PACCYXKACHUS B XO/I€ PEIICHUS 3a/1a4;

- [IP4 BnameHue cCTaHJApTHBIMM IIpUEMAMHM  PEIICHHUS  PalMOHAIBHBIX U
UPpPallMOHAJIBHBIX, IIOKAa3aTENIbHBIX, CTENEHHBIX, TPUIOHOMETPUUECKUX YPAaBHEHHH U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHNE TOTOBBIX KOMIBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE JUIS
MIOMCKA IMYTH PEIICHUs] U WUTIOCTPALK PELICHNS YPaBHEHUI Y HEPABEHCTB;

-IIP5 cdopmupoBaHHOCTH MpPEACTaBICHUNH 00 OCHOBHBIX MOHSATHAX, WIESIX M METOJax
MaTeMaTHYECKOIr0 aHAJIN3a,

- IIP6 BnanmeHue OCHOBHBIMM MOHATHSAMM O IUIOCKUX M IIPOCTPAaHCTBEHHBIX
reOMEeTPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTh YMEHUS pacIlO3HABATh
Ha YepTexax, MOJIENIX U B pEaIbHOM MHUpE reOMeTpHUecKue (GUTyphl; IPUMEHEHNE N3YUeHHbIX
CBOMCTB TeoMeTpHuecKuX Guryp u Gpopmyn s peuieHus TeOMETPUYecKUX 3ajiad M 3a/1ad c
IIPAKTUYECKUM COJECPKAHUEM;

- TIP7 cdopmupoBaHHOCTh TPEACTABICHUH O TpoleccaX MU SBICHUSAX, HMEIOIIUX



BEPOSATHOCTHBIN XapakTep, O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpe, 00
OCHOBHBIX TNOHATUSAX JIEMEHTApHOW TEOPUM BEPOATHOCTEW; YMEHUN HAXOJIUTh U OLICHUBATh
BEPOSATHOCTH HACTYIUICHHSI COOBITUH B MPOCTEHMIIHMX MPAKTHYECKHX CHTYalUsSX U OCHOBHBIE
XapaKTEPUCTUKH CIy4ailHbIX BEJINYUH;

- IIP8 BnajeHue HaBBIKAMM MCIOJIb30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX MpOrpaMM Ipu
pELICHNH 3a]1a4;

- [TP9 nanst cienbIX ¥ CIa0OBHISAIINX 00YJAIOITUXCS:

- OBIIQJICHUE NPAaBUJIAMH 3aIMCH MAaTEMAaTUYECKUX (OPMYIT M CIEHUATBHBIX 3HAKOB
penbedHO-TOueHHOH crcTeMbl 0003HaueHu JI. bpaiins

- OBJAJCHHE TAKTHIBHO-OCA3aTEIbHBIM CHOCOOOM 0O0CIeOBaHUA ¥ BOCHPUSATHS
penbedHbIX N300paKeHUN NpPeIMETOB, KOHTYPHBIX H300pa’k€HUN TeoMeTpuuyecKux (uryp u
Apyroe;

- HaJIM4ue€ yYMEHUS BBINOJHITh T€OMETPUUYECKHE MOCTPOEHHUS C MOMOILBIO IUPKYIS U
JIUHENKHU, YUTaTh pelbepHble TpapuKU JIEMEHTapHBIX (QYHKIMNA HAa KOOPAMHATHOM IJIOCKOCTH,
MPUMEHSATHh CIHEelUadbHble TpHUcHocoOnenus s penbeduoro dyepuenus ("padremen",
"[konpHUK");

- OBJIaJICHHME OCHOBHBIM (DYHKLIHMOHAJIOM MpPOrpaMMbl HEBU3YaJBbHOTO JOCTyMa K
nH(popMallid Ha SKpaHe MEePCOHAIBHOTO KOMIIBIOTEPA, YMEHHE HCIIOJIb30BaTh MEPCOHAIbHbIE
TU(DIOTEXHUYECKHE CpeACTBAa HH(DOPMAIMOHHO-KOMMYHHKAIIMOHHOTO JOCTyHa CJENbIMU
00yJarOIIIIMUCS;

- [TP10 nns oGyvaromuxcsi ¢ HapyIEeHUsIMU OTIOPHO-ABUTaTEIBHOIO allnapara:

- OBJIQJICHUE CIIENMATIbHBIMM KOMIBIOTEPHBIMU CpPEACTBAMHM IPEACTABICHUS U aHAINW3a
JAHHBIX U YMEHHUE HCIIOJIb30BaTh MEPCOHANBHBIE CPEICTBA JOCTYNAa C y4E€TOM JIBUTaTENIbHBIX,
pedeBUraTeNIbHBIX U CEHCOPHBIX HapYILIEHUH;

- HaJTM4Kle yMEHUs UCI0JIb30BaTh NEPCOHAIBHBIE CPEICTBA 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
nmoKasareJjiemM CBOMCTBA CTENEHHU.
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
IMapamienbHOCTD B 1 Uzyuenne akcuom crepeomerpun. CreacTBusi akcioM. B3anMHOe pacmonoxenne AByX MPsIMBIX B
IIPOCTPAHCTBE npocrpanctee. OnpeneneHue napajuieIbHbIX U MEPIEHIUKYASIPHBIX TPSIMBIX 2
2 | B3zauMHOe pacronokeHrne IpIMoi U IIIOCKOCTH. B3anMHOe pacronoxeHne MmiI0CKOCTEH.
IpakTHyYecKHe 3aHATHS 2,3
1 | B3aumHOe pacronokeHue IpsMOi U TUIOCKOCTH M B3aUMHOE PacIioiI0KEeHN e TUIOCKOCTEH.
Tema 3.2. Conep:xkanne yueOHOro Marepuana
Ilepnenaukyasiproc 1 Onpenenenuie NpsiMoH, NEPIEHANKYIAPHON MIockocTU. Onpenenenre nepneHnKyispa 1 HaKIIOHHOM.
Th B IPOCTPAHCTBE Teopema o Tpex neprneHauKyiIIpax 2
2 | OnpeneneHne U MOCTPOCHUE yIila MEXY IPSMOH M IJIOCKOCTBIO, IBYTPAHHOTO yIia.




OHpeI[CJIeHI/IG 1 MMPU3HAK NEPICHAUKYIIAPHOCTU ABYX IUIOCKOCTEH.

I'eomerpudeckue mpeodpa3oBaHus MPOCTPAHCTBA: MAPAIUICIBHBII IEPEHOC, CHMMETPHS OTHOCHTEIIBHO
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.
5 Onpenenenrne yriia Mexy AByMs BekTopamu. [Ipoekius BekTopa Ha och. Beranciaenne ckansipHoro
MIPOM3BEACHNE BEKTOPOB.
IIpakTH4YecKue 3aHATHS
1 | [deiicTBus HaJ BEKTOpaMH, HAXOXKJCHNE yIJIa MEXAY BEKTOPAMHU U CKAJIIPHOTO MPOW3BEICHIS
Tema Copep:xkanue yueOHOro marepuaia

4. 2TTpsimoyrosibHas
cucTeMa KOOPAMHAT
B NMPOCTPAHCTBE

BBenenune npsAMoyroiapHOH (JeKapTOBOW) CHCTEMBI KOOPAUHAT B IPOCTPaHCTBE. Pa3noxeHnue BeKTopa o
KOOpIMHATHBIM BeKTopaM. Beenenue Gopmysabl pacCTOsIHUA MEXAY ABYMS TOUKAMHU.
VYpaBHeHus cdepsl, IOCKOCTH U MPSIMOH.

IIpakTH4YecKkue 3aHATHS

1 | Koopaunats! Bekropa. J{nuHa BexTopa. [eiicTBus Hajg BekTopamu. CKaIIpHOE TPOU3BEIEHIE BEKTOPOB
2 | CocraBieHne ypaBHEHH Cepbl, TNIOCKOCTH, MTPSIMOI
Pazgen 5. OcHOBBI TPHTOHOMETPHH.

Tema 5.1.

Conep:xkanne y4eOHOro Marepuasia




Tpuronomerpuueck
ue QyHKIHUH.

Paguannoe HU3MCPCHUE OYT U YIJIOB. CoOTHOIIICHUS MCXKAY TPUTOHOMETPHUICCKUMU (byHKHI/IHMI/I OQHOI'O

Tema 5.2.

Tpuronomerpuueck
He ypaBHEeHHS U
HEpPaBeHCTBA.

Paznen 6. ®ynkuuu, ux cBoiicTa u rpadpuku.

Tema 6.1.

DyHKIUH, X
CBOMCTBA M
rpapuku.

! apryMeHTa.
5 [leproanYHOCTD, YETHOCTH U HEYETHOCTH TPUTOHOMETPHUECKUX (QYHKIMHA. TeopeMbl ClioKeHHsI.
DopMyIbl IPUBENCHUS. 2
3 | I'paduku u cBOMCTBA TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUYECKUX (PYHKIIHH.
4 | TlpeoOpa3oBaHue MPOU3BEICHHS TPUTOHOMETPUICCKUX (DYHKIIMI B CYMMY M Pa3HOCTb U HA00OPOT
I[IpakTHYecKkue 3aHATHA 2,3
1 | Beruncnenve 3Ha4eHUI TPUTOHOMETPHUECKHUX (DYHKIIUH OJHOTO apTyMeHTa MO 3HAYEHHIO OTHOW M3 HUX.
5 [Mpumenenue hopmyn npuseneHus. TpuronoMmerpudeckue QyHKIUU JBOMHOTO U TTOJIOBUHHOTO apryMeHTa
(MHTepaKTHBHOE 3aHATHE)
Conep:xkanue y4yeOHOro MaTepuaia
1 Omnpenenenue apkcuHyca, apKKochHyca, apKTaHreHca yucia. Pemenue npocredmmx 2
TPUTOHOMETPUYECKUX YPaBHEHUH.
2 | Pemenue TpUTOHOMETPUYIECKUX YPAaBHEHUH, IPUBOANMBIX K KBAaIPATHBIM.
IpakTHYeCKHE 3aHATHS 2,3
1 | Pemenve mpocTeWIINX TPUTOHOMETPUYECKUX YPaBHEHUH
2 | Pemenne TpUroHOMETPUYECKUX YPaBHEHUH C BHIOOPOM KOPHEH Ha MTPOMEXYTKE
3 | Pemenne TpUroHOMETPUUECKUX yPaBHEHUH pa3InIHBIMU CIIOCOOAMU
Copep:xanne y4eOHOro MaTepuaia
1 | ®dynkuws, ee cBOICTBA U TpaduK. 2
2 | DnemeHnTapHble (DYHKLIUH, UX CBOMCTBA U IpaduKu
TpaKkTHYecKHe 3aHATHS 2,3




1

Pemrenne 3amau no Teme « OyHKIMH, UX CBOWCTBA U TpadUKM» (MHTEPAKTHUBHOE 3aHITHE)

Tema 6.2.

CrenenHnas,
noka3zareJibHas,
Jorapupmmuyeckas
U
TPUTOHOMeETPUYECK
ast QyHKIUH.

Conep:xkanue y4eOHOro MaTepuaia

1 | Crenennas u nmoka3zarenbHasi QyHKINH.
2 | Jlorapupmuueckast pynkuus. O0paTHast QyHKIUS
3 | IpeobpazoBanus rpadukoB GYHKITHIA.

IIpakTyYeckue 3aHATUA

1

[ocrpoenne rpadukoB QyHKINH

2

[ocrpoenne rpagukoB GYHKIIUH ¢ TOMOIIBIO TIPe0Opa3zoBaHus rpa) kOB JEMEHTAPHBIX (QYHKITHH.

Paznen 7. YpaBHeHMs U HepaBeHCTBA.

Tema 7.1.

YpaBHeHus u
HEPaBeHCTBA.

Conep:xkanue yueOHOro Mmarepuana

1 | lMonsTHe 0 paBHOCUIIBHOCTH ypaBHEHUI. JInHelHbIe ypaBHeHUs. J[poOHO-pallnOHATbHBIC YPaBHCHHS.

2 | CucreMsl TMHEHHBIX YPaBHEHHUH ABYMS HEU3BECTHBIM.

3 KBanpatHeie ypaBHeHus. bukBanpatsele ypaBHeHuUs. JIMHeiHbIe ypaBHEHHUS, COEPKALLUE 3HAK
a0COMIOTHON BETUYMHBI.

4 | Jluneitnsie HepaBeHcTBA. KBanpaTHbIe HEpaBeHCTBA. pOOHO-panoHaNsHBIE HEPABEHCTRA.

5 | CMmemaHHbIe CHCTEMBI HEPABEHCTB.

IIpakTHyeckue 3agaHus

WppanmoHanbHble ypaBHEHHS

[loka3arenbHble ypaBHEHUS U JIOTapU(PMUIECKUE YPaBHEHHUS.

CMmeriaHHbIe CUCTEMBI YPaBHEHHH

Pemenne 3a1a4 ¢ MOMOIIBI0 ypaBHEHUI

gl B~ W N

WppanmonanbHble HEpaBEHCTBA




6 | I[loxa3arenbHble HepaBeHCTBA

7 | JlorapupmMuydeckre HepaBEeHCTBA

Pa3znen 8. Hauana mareMaTH4yecKoro aHajamsa.

Tema 8.1. Coaep:xanue y4eOHOro Marepuasia
Ipenen 1 3aaHue MocienoBaTe/IbHOCTU pa3inuHbIMU criocobamu. [Ipenen nocnenosateabHocTu. CBOMCTBA
MmocCjaea0BareJIbHOCT npeznena.
u. Ilpenen 2 2
dynKIHm. 5 OnpezeneHre U BEIUMCIICHUE Mpefienia QYHKIMK B TOUYKE U Ha OeCKoHeuHOCTH. HenpepbIBHOCT (hYHKIIUU.

3amMedaTeNbHbIC peacibl.

l'[paKanecmle 3aHATUA

1 | Beruucnenue npeaenoB MOCIe0BATEIFHOCTEH

2 | HenpepriBHOCTS QyHKIMH. Berarcnenue nmpeneinos QyHKIUH

3 | Beruncienue 3aMedarenbHbIX MpeacioB

Tema 8.2. Copep:xkanue yueOHOro marepuana
IIpousBoanas 1 | Tlpoussonnas ¢pyukiun. ®opmyns! auddepeHInpOBaHMS.
(pyskumu.
2 Teomerpuueckuii U pU3NYECKUN CMBICT POU3BOJHON. YpaBHEHUE KacaTebHOW MPSIMON K rpaduky 2 5
(byHKIHH
IIpakTH4Yeckue 3aHATHS

1 | Beruncnenve mpon3BOTHON (YHKIIAH.

2 | Beruucnenve nponu3BOIHON GyHKIIHH.

3 | dusnueckre u TeOMETPUIECKUE TPUIIOKEHNS TIPOU3BOIHOM.

Tema 8.3. Copep:kanne yueOHOro Marepuana
HccaenoBanue 1 WnTepBansl MOHOTOHHOCTH (YHKIMH. DKCTpeMyM (yHKunu. HanpasneHne BEITYKIOCTH rpaduka
(pyHkuun npu GyHKIHIH.




TOMOIIIH IIpakTH4yeckue 3aHATHS
NPOMU3BOIHOIA.
1 | UccnenoBanus GyHKIUH C IOMOIIBIO MPOU3BOIHBIX.
2 | IlocTpoenue rpauKoB € MOMOIIBIO TPOU3BOTHBIX. 2,3
3 | 3amaun Ha OTBICKAHKWE HAMOOJIBIINX U HAMMEHBIINX BEJINYMH.
Tema 8.4. Coaep:xkanue y4eOHOro MaTepuasia
IlepBooGpasnass u | 1 | [TeppooGpasHas u HeonpeseneHHbIi unTerpan. OnpeneaeHHblii HHTerpasl. Beluncienue miomanu
WHTErpal. KPUBOJIMHEWHOH Tpareuuu. 2
IIpakTH4YecKue 3aHATHS
1 | HenocpencrBeHHOE MHTETpUPOBAaHNE (MHTEPAKTHBHOE 3aHATHE)
2 | Beruucnenue miommany GuUryp ¢ moMomnipio ornpeeieHHOro HHTerpaa 2,3
Paznen 9. 'eomeTpuyeckue Tesia ¥ UX MOBEPXHOCTH.
Tema 9.1. Copep:xkanue yueOHOro marepuaia
MHororpanHMKH. 1 DJeMeHTHI MHOTOTpaHHUKA. Buibl MHOTOTpaHHHUKOB. IpaBriibHBIE MHOTOTpaHHHKH. [Ipr3ma.
[Napamnenenumen. Kyo6.
IMupamupa. [lpaBunpHas nupamuaa. YceueHHast nupamuaa. Terpasap. 2
2
Tema 9.2. Coaep:xanue y4eOHOro Marepuasia
Teaa n Tena u moBepxHoctu Bpamenus. Lummuaap. Koryc. Chepa. [lap.
MOBEPXHOCTH 1 2
BpallleHUsl.
Tema 9.3. Conep:xkanne yueOHOro Marepuana
Hzmepenus B 1 O6bem. NnTerpanbHas ¢popmyna oobema. [lnomany mosepxHocTeid reomerpuueckux tei. [lomobue Ten 2

reoMeTpHH.

HpOMe)KyTO‘—IHaH arrecranus




Bcero 162

J11st XapaKTepUCTUKH YPOBHSI OCBOSHHUS YI€OHOr0 MaTepHaja UCIIOIb3yIOTCS CIIeyIoIIne 0003HaYEeHUSL:

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

2. — PEeNpOAYKTUBHBIH (BBIMOIHEHNE JIEITEILHOCTH TI0 00pa3ily, HHCTPYKIIUH WU T10]] PYKOBOICTBOM )

3. — IpOAYKTUBHBIH (IJIAHUPOBAHUE M CAMOCTOSTENILHOE BHIIIOTHEHHE JISSITEIBHOCTH, PEllIeHHE MPOOIEMHBIX 3a/1a4)




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 3aHATUW 1O JUCHUIUIMHE MCIOJIB3YIOTCS AaKTUBHBIE U
WHTEPAaKTHBHBIC (GOpMBL. B Tabnmuile NpUBEACH MepedeHb OO0pa30BATEIbHBIX TEXHOJIOTHHA U
METOJIOB, UCMOJIb3YEMbIX B JAHHOW JUCLHUILIMHE.

DdO0O
IIpakTrueckue 3aHATUA
Mertonasl
paboTa B MaJIbIX IpyIIax @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 CpelcTBa OO0ydeHws,
CITyXKaIIue NSl TPeJACTaBJICHHs] y4eOHOM MH(pOpManuu OOJBIION ayTuTOpHH: ydecOHass MeOenb,
nmocka, 11K

7. YueOHO-MeTOoAuYecKoe U MH(OPMAIlHOHHOE 00ecriedeHue U CIUTIINHbI

OcHoBHas1 uTEpaTypa

boromosoB, H. B. Marematuka : y4eOHWK Il CpeaHEro MNpogheCCHOHAITBHOTO
obpazoBanus / H. B. boromonog, I1. . Camoiinenko. — 5-e u3f., nepepad. u momn. — Mocksa :
MznarensctBO FOpaiit, 2022. — 401 c¢. — (Ilpodeccnonansunoe oopazoBanue). — ISBN 978-5-
534-07878-7. — Texcr : anextpoHHsIid // OOpazoBaTtenpHas margopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489612

I'puropser C. I'. Maremarnka : yaeOHUK U CTYI. YUPEXKACHHUH cpell. pod. oOpa3oBaHus
/ C. I'. I'puropseB, C. B. UBonruna ; mox pen. B. A. I'yceBa. — 14e wu3nm., crep. — M. :
M3narenbckuii ieHTp «Akagemus», 2019. — 416 ¢. — Pexum nocryna : http://www.academia-
moscow.ru/reader/?id=370174

JonoaHuTeILHAS JUTEPATypa

boromosioB, H. B. T'eomerpus : ydeOHOe mocoOue uisi cpemaHero mpogecCHOHAIBHOTO
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

Bboromomnos, H. B. Maremaruka. 3agauu ¢ pemenusmu B 2 4. Yacte 1 : yueOHoe mocoOue
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. — Texkcr : anexTpoHHbIH // Obpa3oBatenbHas miatdopma FOpaitt [caift]. —
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. boromosnoB. — 2-e u3z., ucnp. u aomn. —
Mocksa : U3znarensctBo FOpaiit, 2022. — 320 c¢. — (Ilpodeccuonansroe obpazobanue). — ISBN
978-5-534-09135-9. — Tekcr : anexTpoHHbIH // Obpa3oBatenbHas miaTdopma FOpaitT [calfT]. —
URL.: https://urait.ru/bcode/490795



Ilepeyens NporpaMMHoOro odecneyeHust
OnepannoHHas cucrema MS Windows XP SP3 -
DreamSparkPremiumElectronicSoftwareDelivery Renewal mo moroBopy - Cy0Oiu-1ieH3HOHHBII
noroBop Ne Tr000074357/KHB 17 ot 01 mapta 2016 rona,

GoogleChrome - becruiatHoe pacnpocTpaHeHHe 1o JHIeH3un googlechromium
http://code.google.com/intl/ru/chromium/terms.html Ha YCIOBHSIX
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 JmneHsmn  GNU  LGPL-2.1+

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

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

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

Notepad++ - GecrutatHoe pacmpocrpanenue 1o jurensuun 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 METOIbI KOHTPOJISI M OLlEHKH
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 HPEICTABICHUN O
MaTeMaTHYECKHUX MOHATUAX KaK O BAKHEHIINX
MaTeMaTU4YeCKUX MOJENSAX, IO3BOJISIOIINX
OMHCHIBaTh U HU3y4aTh pa3HbIE MPOLECCHl U
SIBJICHUS, MMOHUMAaHHe BO3MOXXHOCTH
AKCHOMAaTHYECKOTO MOCTPOEHUS
MAaTeMaTHYE€CKUX TEOPHIl;

- [IP3 BnaneHue MeTrogamMu J10Ka3aTelbCTB U
NTOPUTMOB PEIICHUS; YMEHNUE UX IPUMEHSATD,
MPOBOJIUTH JIOKA3aTEJIbHbIE PACCYKIEHUS B
XO0JI€ pelIeHUs 3a/1a4;

- [IP4 Bnagenue cTaHJApPTHBIMM MpPUEMaMHU
pelieHusi palMoOHAIbHBIX U UPPallMOHAIbHBIX,
MOKa3aTeNbHBIX, CTENEHHBIX,
TPUTOHOMETPUUECKUX ypaBHEHUU u
HEpPAaBEHCTB, HUX CHUCTEM; HCIIOJIb30BaHUE
FOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm, B TOM
yucie Juisl  [OMCKa TMyTH  pelieHuss |
WUTIOCTPAIIMM  pEelIeHUsT  ypaBHEHUU 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
CBOMCTBaX;  C(OPMUPOBAHHOCTH  YMEHHS

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 u 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 XapaKTEePUCTUKHU 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 penbeHO-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
LIUPKYNIs W JUHEWKH, 4YUTaTh 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



