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1 Henu u 321241 OCBOEHHUS THCIUTITUHBI

Copep:xanue mporpaMMbl 00111e00pa3oBaTeIbHON AUCHUIUIHHBI «MaTemMaTHKay HalpaBlIeHO Ha
JIOCTH)KCHHE Pe3y/IbTaTOB €€ M3ydeHusi B cooTBeTcTBUU C TpeboBanusimu OI'OC COO c¢ yuyerom
npodeccuonanbHoi HarnpaBiaeHHOCTH OI'OC CIIO.

2 Mecro aucunimiinubl B cTpykrype HIICC3
YyeOHast qucruruiiHa «MareMaTukay U3ydaercs Kak ooOmeoOpa3oBaTenbHas TUCIUILUIMHA U3
00s13aTeIbHBIX YUEOHBIX MMPEIMETOB B 00111€00pa30BaTEIIHHOM IHUKJIE YIEOHOTO TUIaHA.

3 TpeOoBaHusi K pe3yJbTaTaM OCBOEHHS COMEP:KAHUS TUCIHHILIHHBI

[Iporiecc wW3ydeHus OUCLUMIUIMHBI HANpaBlieH Ha (POPMHUPOBAHUE DSJIEMEHTOB CIEAYIOIINX
koMnetennuii B coorBeTcTBUM ¢ ®I'OC CIIO no maHHoO# crienuajibHOCTH:

OK 01. Beibupats criocoObI perieHus 3aa4 npohecCHOHAIbHON I TENbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcrionb30BaTh COBPEMEHHBIE CPENICTBA TIOMCKA, aHATH3a M HHTEPIIPETAIUN HHPOpMaITUH
U MH()OPMAIIMOHHBIE TEXHOJIOTUH JIJIs BBIIOJIHEHUS 33124 PO(eCCHOHAIbHON JeSTeNbHOCTH;

OK 03. [InanupoBaTh U peaau30BbIBaTh COOCTBEHHOE MNPO(ECCHOHAIBHOE U JIMYHOCTHOE
pasBUTHE, NIPEIIPUHUMATEIBCKYIO JIeATENBHOCTh B IPOGECCHOHATIBLHOM cepe, NCIOIb30BaTh 3HAHUS
110 IPaBOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYallUsX;

OK 04. 3¢ddexTrBHO B3aMOIEIICTBOBATh U PadOTATh B KOJUIEKTUBE U KOMAHJIE;

OK 05. OcymiecTBasTh YCTHYIO U IUCBMEHHYIO KOMMYHHUKAILIUIO Ha TOCYJApCTBEHHOM SI3bIKE
Poccuiickoii @enepariuy ¢ yueToM 0COOCHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO KOHTEKCTA;

OK 06. I[IposBiATh rpakAaHCKO-NATPUOTHUECKYIO MO3ULUIO, JEMOHCTPUPOBATh OCO3HAHHOE
IOBEJICHUE Ha OCHOBE TPAJIMIIMOHHBIX POCCUICKHUX 1yXOBHO-HPAaBCTBEHHBIX LIEHHOCTEHN, B TOM YHCIIE C
Y4ETOM TapMOHHU3AIUH MEKHALINOHAIBHBIX U MEKPEITUTHO3HBIX OTHOMICHUH, MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIILIMOHHOTO OBEJICHHUS;

OK 07. CopmelicTBOBAaTh COXPAaHEHUIO OKPYKAIOIIEH CPEebl, pecypcocOepeKeHHI0, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHLIUIBEI OepeXIIMBOrO MPOU3BOACTBA, Y3PPEKTUBHO JAEHCTBOBAThH B
Ype3BhIYANHBIX CUTYAITHSIX.

B pe3ynbraTe 0CBOGHUS TUCIUITIIMHBI 00YYaroLINics JOKeH

enademn:

B1l. Meromamm [JoKa3aTenbCTB, AITOPUTMaMHU pELICHUs 3a7ady; yMeHue (GopMylupoBaTh
orpezeNieHusl, aKCHOMbI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH JJOKA3aTEJIbHbIE PACCYXKACHUS B XOJI€
peleHus 3aad,

ymemn:

V1. onepupoBaTb NOHATHSAMH: CTENEHb 4YHCHa, JIOTapu(M dYMCIa; YMEHHE BBITOJIHATH
BBIUMCJICHME 3HAYeHUM U MpeoOpa3oBaHMs BBIPAXKEHMH CO CTENEHAMH M Jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

V2. onepupoBaTh NOHATUSMU: palliOHAIbHBIC, UPPALIMOHATIbHBIE, [TOKA3aTEIbHbIE, CTEIICHHBIE,
JorapupmMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHNS U HEPABEHCTBA, UX CUCTEMBI,

V3. omepupoBaTh TOHATHSAMH: (YHKIWS, HempepbiBHas (QyHKIUSA, POW3BOIHAS,
nepBooOpasHas, ONpeaesieHHbI HHTErpall; yMEHHUE HAXOIUTh MPOU3BOIHbBIE 3JIEMEHTapHBIX (YHKIUH,
HCIIOJIB3YS CIIPaBOYHBIE MaTEpHUAIIbl; UCCIIEI0OBATh B MPOCTEUIINX Cilydasx (pyHKLINH HA MOHOTOHHOCTb,
HaXOJUTh HauWOOJbIINE W HaMMEHBIIME 3HAueHUs (QYHKIUI, CTPOUTh TIpadUKd MHOTOUJICHOB C
HCIIOJIb30BaHUEM arIapaTa MaTeMaTHUECKOIr0 aHalln3a; MPUMEHSTh TPOU3BOIHYIO IIPH PEILIEHUH 3334
Ha JIBIDKEHHE; pelaTh MPaKTHKO-OpUEHTUPOBAHHBIE 3a/1a41 Ha HAaUOOJIbIINE ¥ HAUMEHbBIIINE 3HAYCHHUS,
Ha HaXO0XKJIEHUE IMYTH, CKOPOCTU U YCKOPEHHUS;

V4. onepupoBaTh NOHATHAMHM: pallMOHaJIbHas (YHKLMS, MOKa3aTenbHas (GyHKIUsS, CTeIIeHHAs
byHK1M, Torapupmudeckas GyHKIUS, TPUTOHOMETpUYECKHE (PYHKIIMH, 0OpaTHbIe (PYHKIINN; YMEHUE
CTpOUTh TpaUKM H3YyYEHHBIX (QYHKIUHM, HCIONB30BaTh TpadUKd NPH U3Y4YEHHH MPOLECCOB U
3aBHCUMOCTEM, U pelleHUH 3a/a4y U3 APYrHX Y4eOHBIX MpPEeIMETOB W 3ajad U3 peajbHOW >KU3HHU;
BbIpa)KaTh (OPMYJIaMHU 3aBUCUMOCTH MEX/y BEIUYNHAMU;
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V5. pemiaTe TEKCTOBBIE 3aJjaul PAa3HBIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI, JOJIU M YacTH, Ha
JBYOKEHUE, paboTy, CTOUMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33/1a4l U3 00JacTH YIPaBICHUS JTUYHBIMU U
CeMEWHBIMU (MHAHCAMH); COCTABIISATH BBIPAKECHUS, YPABHEHUS, HEPAaBEHCTBA M MX CHUCTEMBI IO
YCIIOBHIO 3aJ1aui, UCCIIE0BATh MOJIYYEHHOE PELICHUE U OLIEHUBATh PaBA0NIOJOOHOCTh PE3yIbTATOB;

V6. onepupoBaTh NOHATHAMH: CpeiHee apudmMeTrHyeckoe, MeauaHa, HauOosblIee WU
HalMEHbIIIEe 3HAUYEHUs, pa3Max, AUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHUE YMCIOBOTO HAaboOpa; yMeHHue
U3BJICKaTh, HMHTEPIPETUPOBATh HHGPOPMALMIO, MPEICTaBICHHYI0 B TalOnHIaXx, Ha JAMarpammax,
rpadukax, OTpa)karoLlyl0 CBOWCTBA pEaJIbHBIX MPOLIECCOB U SIBICHUH; MPEACTaBIATh HHPOPMALIUIO C
MIOMOIIBIO TAOJHUIl U AMArpaMM; UCCIEI0BaTh CTATUCTHUECKUE JaHHBIC, B TOM YUCIIE C IPUMEHEHUEM
rpau4ecKuX METOJIOB U 3JICKTPOHHBIX CPECTB;

V7. omepupoBaTh MOHATUSMH: CIyYalHBIH ONBIT M CIy4ailHOE COOBITHE, BEPOATHOCTH
CJIy4alfHOrO COOBITHS; YMEHHUE BBIUUCIATh BEPOATHOCTh C MCIIOJIb30BAaHHEM IpaUyecKHX METOJIOB;
IPUMEHSATH POPMYIIBI CIIOKEHHS 1 YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYIIBI IPH
pelIeHUH 3ajlay; OLEHMBATh BEPOSITHOCTU PEAIbHBIX COOBITMH; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMHU; YMEHHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIIMX YHUCET B MPUPOIHBIX U
OOI11ECTBEHHBIX SIBJICHUSX;

V8. onepupoBaTh MOHATUSAMU: TOUKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO, JBYTPAaHHBIA YroJI,
CKPELIMBAIOIIUECS MPSMbIC, NapayIeIbHOCTh M MEPIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi
MEXJy MPSMBIMH, YTOJl MEXKIY HPSIMON U INIOCKOCTBIO, YIOJl MEXIY IIOCKOCTSIMHU, PacCTOSHUE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIY MNPSMBIMH, PAacCTOSHUE MEXIY IUIOCKOCTAMH; yMEHHE
UCTIOJIB30BATh MPH PEIICHUH 33124 W3Y4YeHHbIE (PAKTHl U TEOPEMbI TUIAHUMETPUH; YMEHUE OI[CHUBAThH
pa3mepbl 00BEKTOB OKPYIKAIOIIEr0 MUPA;

VY9. onepupoBaTh NOHATHSIMU: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHHKA, KyO0, mapajuiesienurne],
npu3Ma, upaMuia, GUrypa u moBepxXHOCTh BpPaLeHUs, LWIUHAP, KOHYC, I1ap, cgepa, ceueHus: Gurypol
BpAIeHHS, TUIOCKOCTh, Kacaromascs: chepbl, MUINHIPA, KOHYCa, IUIONAlb MOBEPXHOCTH MHAPAMUIIBI,
IOpU3MbI, KOHYCa, LMIMHJIpPA, IUIOMAAb chepbl, 00beM KyOa, NMpsSMOYrojJbHOrO MNapasielienunena,
MUPaMU/JIbl, IPU3MBI, HWIMH]IpA, KOHYCa, [1apa; yMEeHUEe U300pakaTh MHOIOIPaHHUKH U [TOBEPXHOCTU
BpAIllEHUs, UX CEYEHHS OT PYKH, C MOMOLIbI0 YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB;
YMEHHME pacrlo3HaBaTb CHMMETPHUI0 B IPOCTPAHCTBE; YMEHHE paclo3HaBaThb IMpPaBUIIbHbIE
MHOTOTPaHHUKH;

V10. ymeHnue onepupoBaTh MOHATHSAMH: JIBUKEHHE B IMPOCTPAHCTBE, MOJ0OHBIE (UTYpHI B
IPOCTPAHCTBE; UCIOJIb30BAaTh OTHOLIEHHE TUIOMAAeH TOBEPXHOCTEH U 00bEMOB MOJIOOHBIX (GUTyp MpU
pEILIeHNH 3a/]ad4;

V11. BBYUMCHATH T€OMETPUYECKHE BEIMYUHBI (JJIMHA, yroj, IJoLaab, O0beM, IUIOMAIb
MOBEPXHOCTH), UCII0JIb3Yys U3YYEHHbIE (OPMYJIIBI U METOIBI;

V12. onepupoBaTh MNOHATHAMH: IPSIMOYTOJIbHAs CHCTEMa KOOpPAMHAT, KOOPAWHATBHI TOYKH,
BEKTOP, KOOPJUHATHl BEKTOPA, CKAISIPHOE NMPOU3BEACHHE, YTOJl MEX1Yy BEKTOpPaMHU, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpA Ha YMCIIO0; HAXOIUTh C TIOMOLIbIO U3YUYEHHBIX (OPMYJT KOOPAMHATHI CEPETUHBI
0Tpe3Ka, pacCTOSTHUE MEXy IBYMS TOUKAMU;

V13. BbIOMpaTh NOAXOINAIIMKA M3YYEHHBIH METOJ Ui pelIeHHUs 3aJadH, paclo3HaBaTh
MaTemMaTuyeckue (pakThl U MaTeMaTHYECKHE MOJENU B MPUPOJHBIX M OOLIECTBEHHBIX SIBJICHHSX, B
UCKYCCTBE; YMEHHME NPHUBOJUTH IPUMEPHl MAaTEMATUUYECKUX OTKPBITUM POCCHUICKOM W MHUpOBOMU
MaTeMaTU4YeCKON HAyKH.

4 OpraHn3aun0HH0-MeT0nnqec1me JAaHHbIC JTHCHUIIJINHBbI

OO01IEee KOJIMYECTBO YaCOB JUCHUIUIMHEBI cocTasiisieT 340 yacos.

Bun paGotst KosngecTBo yacoB no yueOHOMY IIJIaHy
1 cemectp 2 ceMecTp Bcero
Jlekuuu, ypoku 58 78 136




[IpakTHueckue 3aHsITHsI, CEMUHAPbI 74 120 194

[IpoMexxyTouHas arrecTanus 4 6 10

dopma IpOMEKYyTOUHOU aTTeCTAIIHH KonrponbHast KAl 340
pabota

5 Copep:kanne U CTPYKTYpPa AUCHHMILINHBI
5.1 Conep:xanue pa3iesioB TUCHUIIMHBI

Ne Haumenosanue
Conepxanue pasgena
pasaeina pasaeina
1 IToBTOpEeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
1.1 Lens 1 3anaun [enb 1 3a1a41 MaTeMaTUKH TP OCBOCHHUHU CIIELIUAIBHOCTH.
MaTeMaTHKU IpU basoBble  3HaHMA U yMEHUS [0  MaTeMaTUKe B
OCBOEHUU npo¢eCCHOHATIBLHON U B IOBCEAHEBHOM IEATEIBLHOCTH.
CHELMAIHOCTH. JleiicTBUs HAZl IOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMU,
Yucna u BeIYMCICHUS | ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU.
JleiicTBusi co cTeneHsMHu, GOPMYIIbI COKPAIIEHHOTO YMHOKEHUS
1.2 YpaBHeHM u | JIuneiiHble, KBaJpaTHble, APOOHO-PALIMOHAIBHBIE YPABHEHUS U
HEpPaBEHCTBA HEpaBeHCTBA. lppanuoHanbHble YpaBHEHMs. YPaBHEHUSA C
MonyJsieM. Crucrema U COBOKYITHOCTb YPABHEHHUM U HEPABEHCTB.
1.3 [IpouenTHBIE [IpocTeie ¥ CHOXHBIE NPOLEHTHI, pa3HbIE CIHOCOOBI HX
BBIYHCIICHUS B | BbruucieHus. IIporeHTHbIie BeIYMCICHUS B TPO(ECCHOHAIBHBIX
npodeccHoHATBHBIX 3aavax
3aJ1a4ax
2 OcHoBbl TpUroHoMeTpru. Tpuronomerpuyeckne PyHKIHA
2.1 Tpuronomerpuueckue | Pannannas wmepa yrma. IIoBopoT TOYkKM BOKpPYr Hayaia
byHKINN koopauHar. OmnpeneneHue CHUHYca, KOCHHYCa, TaHI€HCa U
MIPOU3BOJILHOTO YIJla, | KOTaHreHca. 3HaKU CHHYCa, KOCUHYCa, TAaHI€HCAa U KOTaHT'eHca
qucia [0 4YETBEPTAM. 3aBUCHUMOCTb MEXAY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJTHOTO U TOTO K€ yIiia
2.2 OcHoBHbIE Tpuronomerpuueckue TOKJIECTBA. IIpeobpazoBanus
TPUTOHOMETPUYECKHE | MPOCTEHUIINX TPUTOHOMETPUYECKHX  BblpaxkeHuil. Cunyc,
TOXKJIECTBA KOCHHYC, TAHT'€HC M KOTaHI'€HC YIJIOB
2.3 Cunyc, KocuHyc, | CymMMa u pa3HocTh cuHycoB. CymMMa M Pa3HOCTh KOCHHYCOB.
TaHreHc cyMMbl U | CHHYC M KOCHHYC JBOMHOro yria. ©opmyibl IOJOBHHHOIO
pa3HOCTH ABYX yrioB. | yria. [IpeoOpa3oBaHus cyMMbl TPUTOHOMETPUUYECKUX (PYHKIIMM
CuHyC ¥ KOCHHYC | B IPOM3BEIEHHUE M IIPOU3BENEHUA B CyMMYy. BbIpaxkeHue
JBOMHOTO yria. | TPUTOHOMETPUYECKUX (YHKIHMI Yepe3 TaHT'€HC MOJOBHHHOIO
®opMyiibl apryMeHTa. [IpeobpazoBanus MIPOCTEUIINX
MIOJIOBUHHOTO yTJia TPUTOHOMETPHUECKUX BhIPAXKEHUHN
2.4 Tpuronomerpuueckue | O6mactb onpeaeneHus " MHO>KECTBO 3HAUEHUN
(GYHKIIUH, X CBOMCTBA | TPUTOHOMETpUUYecKuX  (pyHkuuid. YETHOCTh, HEYETHOCTH,
U rpaduku HNEPUOJIMYHOCTh TPUTOHOMETpHUeCKHX (pyHKIHMi. CBOHCTBa U
rpaduxu GyHKIUN y = cos X, y =sin X, y =tg X, y = ctg Xx. C;xatue
U pacTspKeHHe rpauKOB TPUTOHOMETPHUECKUX (DYHKIIMH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
2.5 OO6parHble OO6partnble Tpuronomerpuueckue ¢ynkiuu. Mx cpoiicTBa u
TPUTOHOMETPUYECKHE | TpapuKH.

byHKIIUHU




2.6 Tpuronomerpuueckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a,
YpaBHEHUS U | ctg X = a. Perienue TpUroHOMETpUYECKUX YPaBHEHUN OCHOBHBIX
HEpaBEHCTBaA TUIIOB:  IPOCTEHIIME  TPUTOHOMETPUUYECKUE  YpAaBHEHUS,

CBOJSIIMECS K KBAJAPAaTHBIM., pEIIAEMbIE Pa3JIOKEHUEM Ha
MHOKUTEIH, OJTHOPOHBIE.
[Ipocreiiine TPUrOHOMETPUUECKUE HEPABEHCTBA

3 IIponsBoaHasi M nepBoodpasHast PYHKIUH

3.1 [Tonsitue [Ipupamenne aprymenra. Ilpupamenue ¢dyHKnuu. 3amauu,
IIPOU3BOJIHOM. OpUBOJALIME K IOHATHIO Hpou3BofgHOW. OmnpexneneHue
@®opmyJibl ¥ TIpaBWJIA | MPOU3BOJHOM. AJITOPUTM OTBICKAHUSI TPOU3BOJIHON. DOPMYIIbI
muddepenmmpoBanust | nuddepenimponanus. [pasuna nuddepeHupoBanus

3.2 I'eomeTpuueckuii u ['eoMeTpHYECKHIA CMBICIT TMPOU3BOAHOM (YHKIUH — YIJIOBOM
(bU3HYECKUN CMBICTT KO3 GUIMEeHT KacaTenpbHOW K Tpaduky (QYHKIMH B TOUKE.
IPOU3BOIHOM VpaBHeHue KacaTenbHOM K Tpaduky GQyHKUUMU. AJTOpUTM

COCTaBJICHHs YPaBHEHHUs KacaTelabHOU K rpaduky Gynkuuu y=f(x)

3.3 MOHOTOHHOCTB Bospacranue u yobiBaHu€ PYHKIIMH, COOTBETCTBHE BO3PACTAHUS
¢ynkuuu. Toukn u yObBaHMg (QYHKIMM 3HAKy NPOW3BOTHOW. 3amaud Ha
3KCTPEMYM MaKCHUMyM U MUHUMYM. AJTOPUTM HUcCleoBaHUs (QYHKIUU U

MOCTPOCHHS €€ rpadrKa ¢ MOMOUIBIO MPOU3BOAHOM

3.4 UccnenoBanue HccnenoBanne (QyHKIMM Ha MOHOTOHHOCTh U TIOCTPOEHHUE
GyHKIUH 1 rpaguKoB
MOCTPOCHHE IpadUKOB

35 Haubonbmee u HaxoxpeHne HaumOOJIBIIEr0O W  HAWUMCHBIIETO 3HAYCHUH
HavMEHbIIIEe byHKIM, MocTpoeHne rpadUKoB ¢ UCIOIB30BAaHUEM arrapaTa
3Ha4YeHUs1 QYHKIHUU MaTEeMaTUYECKOI0 aHaJIu3a

3.6 [TepBoobOpaznas O3HakoMJIEHHE C MOHSTHEM WHTErpaia M MepBOOOpasHOM IS
¢yskuu. [IpaBuna ¢yuknun y=f(x). Pemenue 3aia4 Ha cBsI3b 1epBOOOpa3HOM U €€
HaXO0XACHUS NPOU3BOJIHOM, BBIYUCICHHE IEPBOOOPA3HOM sl  JTaHHOM
IepBOOOPA3HBIX ¢yukun. Tabauma popMyn sl HAX0XKAECHUS IEPBOOOPA3HBIX.

M3yueHne mpaBusa BEIYMCIEHUS IEpBOOOpa3HON

3.7 [Tmomans 3ajaun, TPUBOASINNE K MOHATHIO OMPEICIEHHOTO UHTErpaga —
KPUBOJIMHEUHOU O BBIYMCJICHUM IUIOIIAJN KPUBOJHMHENHON Tparneuuu. [lonarue
Tpanenuu. opmyna omnpeneneéHHOro HHTerpana. ['eoMerpudeckuid M (puznyeckuit
Herotona — JleliOHuna | cMbicn  ompesaeneHHoro uHterpana. Popmyna HeioTona —

JleitOHuna.
Pemenne 3agay Ha MpPUMEHEHHME MHTErpaja JJsl BBIYUCICHUS
(bu3HYECKUX BEJIMYMH U IUIOMIAIeH

4 Crenenn u kopuu. CreneHHasi, NoKa3zatejJbHas U Jorapupmuyeckass QyHKuumn

4.1 Crenennast ¢Qyukuus, | [IonsTue KOpHS n-oif CTENEHU U3 JAEUCTBUTEIBHOIO YHCIA.
€e CBOMCTBA. OYyHKIUN Y = \/x ux cBoiicTBa rpaduku. CBOMCTBA KOPHS N-
ITpeoGpa3oBanue oii crenienn. [IpeoOpa3oBaHue UppalMOHAIBHBIX BBIPAKEHUN
BBIPAXKEHUM c
KOPHSAMU n-om
CTENEHU

4.2 CsoiictBa creneHn c | [IoHATHE cTeNeHU ¢ pallMOHAIBHBIM MOKa3aTeneM. CTeneHHbIe
palMOHAILHBIM U | GpyHKIMM, UX CBONCTBA U TpaduKu
JEUCTBUTEIbHBIM
IOKa3aTeIsIMU

4.3 IToka3aTenbHas CreneHb ¢ MPOU3BOJIBHBIM JEHCTBUTENBHBIM I10KAa3aTEIEM.
byHKLMS, ee | Ompenenenue moKa3aTelbHOW (YHKIMM U €€ CBOMWCTBa.
CBOICTBA. 3HAKOMCTBO C TPUMEHEHHEM MOKa3aTelbHOM (YHKIIUH.
IToka3zarenbHbIE Penienne mokazatesibHbIX YPABHEHUW METOJOM YpaBHHBAHUSA




YpPaBHEHUS U | IOKa3zaTejael, METOAOM BBEIECHUS HOBOM IEPEMEHHOM,
HEPaBEHCTBA (GyHKIIMOHATBHO-TpaUIECKUM METOOM. Pemenne
II0Ka3aTeJIbHBIX HEPABEHCTB
4.4 Jlorapudpm yucna. | Jlorapupm uymcna. CsoiictBa Jsorapudmo. Omeparus
CaoiicTBa JorapuMUpOBaHUS
JorapupMoB
4.5 Jlorapudmuyeckas Jlorapupmuueckass ¢yHKIUS ©u ee cBoiicTBa. [loHsTHE
byHKIU, ee | Jjorapupmuueckoro ypaHeHus. Onepanus HOTEHLUPOBAHUS.
CBOICTBA. Tpu OCHOBHBIX METOJA peUICHHs  JorapuMUYECKUX
Jlorapupmuueckue YpaBHEHUM: (GyHKIMOHANBHO-TpaduyecKuil, METOJ
ypaBHEHMUS, NOTEHIIUPOBAHMSI, METOJ BBEJCHUS HOBOM IE€PEMEHHOM.
HEPaBEHCTBA Jlorapudmuueckue HepaBeHCTBA
5 JJIeMeHThl TEOPHH BEPOSITHOCTEN M MATEMATHYECKOIN CTATUCTHKH
5.1 CoOsiTHE, CoBMeCTHBIE U  HECOBMECTHBIE COOBITHSA. Teopembl O
BEPOSITHOCTD BEPOSITHOCTH CYMMBI COOBITHH. VYCJIOBHas BEpPOATHOCTb.
coObITusa. CrnoxkeHne | 3aBUCHUMBIC U HE3aBHCHUMBIC COOBITHS. TeopeMbl O BEpOSTHOCTH
U YMHOXKEHUE IIPOU3BEACHUS COOBITHI
BEPOSITHOCTEN
5.2 BeposTHOCTS B OTHOCHUTEIBHAS YAaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUUBOCTH.
npodeccuonanpHpix | CratucTuyeckoe — ompeneneHue — BepostHocTd.  OueHka
3ajauax BEPOSITHOCTH COOBITHUS
5.3 JluckpeTtHas Bunel cnyuaiineix  BenumuuH. OmnpezneneHue  AUCKPETHOMN
clly4ailHas BeIM4MHA, | CIIy4allHOM BEJIMYMHBL. 3aKOH pacCIpeleNeHUs IUCKPETHON
3aKOH €€ CIy4yallHOM BeIW4MHBL. Ee 4ncioBble XapaKTepUCTUKU
pacupeneneHus
5.4 3anauu [lepBuuHas 00pabOTKa CTATUCTHMUECKUX MAAHHBIX. YMCIOBBIE
MaTeMaTH4YeCKON XapaKTepUCTUKH (CpeqHee apudmMeTnieckoe, Mearana, pa3max,
CTAaTHCTHKH. qucnepcusi). Pabota ¢ Tabnunamu, rpagukamMu, 1uarpaMMaMu
6 IIpsiMble M IJIOCKOCTH B MpocTpancTBe. KoopanHATHI M BEKTOPBI B IPOCTPAHCTBE
6.1 OCHOBHBIE TOHATHUS [Ipenmer crepeomeTpun. OCHOBHBIE MOHATUS (TOYKA, MpsMas,
CTEPEOMETPHH. IJIOCKOCTB, IIPOCTPAHCTBO). OcHoBHbIE aKCHOMBI
Pacnonoxenue CTEpEOMETPUH. [lepecekarommuecs, napasuiesibHble u
IPSMBIX U CKpEIIMBAIOIINECA MpsIMBIE. YTON MEXIAy MNpsSMBIMH B
IIJIOCKOCTEN npoctpanctBe. llepnenaukynsipHocTs HOpAMbIX. OCHOBHBIE
IPOCTPaHCTBEHHbBIE (PUTYPBHI
6.2 [TapannenpHOCTB [TapamiensHble npsimas U mIockocTs. Onpenenenue. [IpusHak.
MpsMBIX, IPSMOU U CsoiicTBa.
IIJIOCKOCTH, [TapanmnensHble mnockoctu. Onpenenenue. [Ipuznak. ColicTBa
IUIOCKOCTEM Terpasap u ero sneMenTsl. [lapannenenunen u ero 3MEMEHTHI.
CBolicTBa  NPOTHBONOJIOKHBIX I'paHed M JAWAroHaiein
napauienenunena. IloctpoeHne OCHOBHBIX CEUEHUN
6.3 [lepnenaukynspHocts | [lepnennukymnspasie  npsMele.  IlapamiensHble  HpsiMble,
MPSMBIX, IPSAMOIL U NEepIEeHIUKYIIIpHbIE K IJIOCKOCTH. [Ipu3nak
IIJIOCKOCTH, NEPIEHUKYJIIPHOCTU IPSIMON U TNIOCKOCTH
IIJIOCKOCTEN
6.4 [lepnenaukynsp u Ilepnengukyndp u  HakiuoHHas. Teopema 0  Tpex
HakJIOHHas. TeopeMa | mepHeHIUKYIsIpax. YTod MEXKIAY NPSIMON U TIOCKOCTBIO.
0 Tpex VYron mexay miockocTsamu. [lepneHauKyaspHbIE NIOCKOCTH.
epHIeHANKYIIIpax PaccTosiHMsI B IPOCTPaHCTBE
6.5 Koopauuats! u JlekapToBbl KOOpPAMHATBI B IPOCTPAHCTBE. Bekropsl B
BEKTOPHI B npoctpancTBe. CloKeHUe U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE

IIPOCTPAHCTBE




BekTOpa Ha uucio. CKalsgpHOE MPOU3BEACHUE BEKTOPOB.
[Ipocreiinye 3a7a4u B KOOpAMHATAX

7 MHOrorpaHHUKH U TeJIa BPAllleHUsI

7.1 IIpusma, [Tpusma (HakJIOHHAs, NpsMas, NPaBUIbHAs) U €€ DJIEMEHTHI.
napajuleeunes, [Tapamnenenunen. CaolicTBa IIPSIMOYTOJIBHOT'O
KyO, mupaMuia u ux napautenenunena. Ky6. ITlupamuga wu e€  dJIEMEHTEHL
CCUEHMSI [TpaBuiibHas nupamMuia

7.2 IIpaBuibHBIE IInomanes 1NOBEPXHOCTH  MHOrOrpaHHukoB. IIpocreiimue
MHOT'OIPAaHHMKH B KOMOMHAIMM  MHOTOTPaHHUKOB. BbluncieHune 3JI€MEeHTOB
KU3HU OPOCTpaHCTBEHHBIX  ¢uryp (péOpa, OuaroHaaw, YrJbl).

ITpaBrIIbHBIE MHOTOIPaHHUKH

7.3 Hunmunnp, konye, map | Humunap, konyce, cepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO

U UX CEUCHHUS KpyroBoro  LWJIMHApPA, IPSIMOro  KPyroBoro  KOHYyca.

N300paxenue Ten BpamieHus Ha miockoctu. [Ipencrasnenne o6
yceuéHHOM  KoHyce. CeueHuss KoHyca (mapajuieiabHOE
OCHOBAHHMIO M TIPOXO/ISIIIIEE Yepe3 BEPIINHY ), CEUCHUS IIMIINHAPA
(mapajuiebHO M TMEPHEHIUKYISIPHO OCH), CEUEHHUSX LIapa.
Pa3BépTka nMIMHApa U KOHYCA

7.4 OO0BeMBI U ILIOIAIU O6beMm mnpsmoyronpHOro mnapamienenuneaa. OOwvem KkyoOa.
MTOBEPXHOCTEH TeI O0BbeMbI IPSIMOM TIPU3MBI U IUIUHAPA. OOBEMBI TUPAMUIBI U
koHyca. O0beM mapa

5.2 CTpykTypa AUCHUIIMHBI

Paznensl AUCHUIIIMHBI, U3Yy9aCMBbIC B 1 CEMECTPE

KonnuecTBo 4acos
Ne Bo B3auMoaeiicTBUH ¢
pas- HaumenoBaHue pazienos Beero NperoIaBaTeNem
e JIK 13 A
1 | IloBTOpeHHe Kypca MATEMATHKH OCHOBHOI 34 14 20 -
HIKOJIbI
1.1 | Lenb 1 3a7a4un MaTeMaTHKH IIPH OCBOCHUH 10 4 6 -
CHenHaTbHOCTH. Ynciia u BEIYUCICHHUSI
1.2 | YpaBHeHUs U HEpABEHCTBA 16 6 10 -
1.3 | IlpoueHTHBIE BBIYHMCIICHHS B 8 4 4 -
npodeCCHOHATBHBIX 3aauax
2 | OCHOBBI TPHTOHOMETPHH. 98 44 54 -
Tpuronomerpudeckue PyHKIUH
2.1 | TpuroHomeTrpuieckne GyHKIIUU 14 6 8 -
IPOM3BOJILHOTO YIJIA, YUCIIa
2.2 | OCHOBHBIEC TPUTOHOMETPUIECKHE TOXKIECTBA 16 6 10 -
2.3 | Cunyc, KOCUHYC, TAHT€HC CYMMBI U pa3HOCTH -
nByX yraoB. CHHYC M KOCHHYC JIBOHHOTO yTJIa. 16 8 8
@opMyJIbl TOJIOBUHHOTO yTJIa
2.4 | TpuroHomeTrpuueckue GyHKIUH, UX CBOICTBA 16 8 8 -
U rpaduKu
2.5 | ObpatHble TpUroHOMeTpUYecKre QYHKIUU 14 6 8 -
2.6 | TpuroHomeTpuveckue ypaBHEHUS u 29 10 12 -
HEpaBEHCTBA
IIpomexyTOUHasI aTTecTaus 4 - - 4
Hmoeo: 136 58 74 4
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Pazgenbl AUCHUIUIMHBL, U3y4aeMble BO 2 CEMECTpE

KomnuectBo yacos

Ne Bo B3anMoueiicTBuH ¢
pas- HaumenoBanue paszaennos Beero MperoaBaTeeM
Aena JIK 3 A

3 IIpou3BoaHasi u nepBoodpasHasi PyHKIHHU 56 16 40 -

3.1 | Iloustue mpon3BoaHON. DOPMYIIHI U TTpaBUIIA 6 5 4 -

muddepeHmpoBaHus

3.2 | 'eomerpuyeckuii U GU3NIECKUN CMBICTT 8 5 6 -

IIPOU3BOTHOM

3.3 | MoHoTOHHOCTh (QYHKIIMH. TOYKH IKCTPEMYM 10 4 6 -

3.4 | UccnenoBanue GyHKIUN U TOCTPOCHUE 8 5 5 -

rpaduKoB

3.5 | Haubomnbmiee u HanMeHbIIIEe 3HAYCHUS 5 9 4 -

GyHKIHH
3.6 | IlepooOpaznas ¢pyukmwm. [Ipasmia 8 2 5 -
HAXO0XJICHHUS MEPBOOOPA3HBIX

3.7 | Ilmomaas KpUBOJIUHEHHON TpaIeuy. 10 5 8 -

dopmyna Herotona — JleliOnua

4 | Crenenu u kopuu. CrenenHas, -

NnoKa3aTejibHasl U JiorapupmMuyeckas 52 20 32
GyHKuHU

4.1 | CrenenHas QpyHKIHS, €€ CBOMCTBA. -
[IpeoOpa3oBanue BBIpaKEHUN ¢ KOPHAMHU N-OU 10 4 6
CTEIEHU

4.2 | CBolicTBa CTEICHH C PAIMOHAIBHBIM U 10 4 6 -
JeHCTBUTEIBHBIM MOKa3aTeIsIMU

4.3 | IlokazarenbHast pyHKIIHS, €€ CBOWCTBA. 10 4 6 -
[TokazarenpHbIC YPaBHEHHS M HEPABEHCTBA

4.4 | Jlorapu¢pm uncna. CroiicTBa JorapudmMoB 10 4 6 -

4.5 | Jlorapudpmuueckas GpyHKINS, €€ CBONCTBA. 12 4 8 -
Jlorapu¢gmMuyeckue ypaBHEHMsI, HEpaBEHCTBA

5 | DJ1eMeHTBHI TEOPUM BEPOATHOCTEH M 26 12 14 -

MAaTeMaTH4YeCKOH CTaATHCTHUKH

5.1 | CoObiTHE, BEpOATHOCTH COOBITHSA. CIOXKEHHUE U 8 4 4 -
YMHOXEHHE BEPOSITHOCTEH

5.2 | BeposATHOCTb B MpoeccCHOHANBHBIX 3aa4ax 6 2 4 -

5.3 | JduckperHas crnydaiiHasi BEIMUMHA, 3aKOH €€ 4 5 9 -

pacmpeaeneHus

5.4 | 3agaun MaTEeMaTHYECKON CTAaTUCTHKH. 8 4 4 -

6 | IIpsiMble M NJIOCKOCTH B IPOCTPAaHCTBe. 40 20 20 -

KoopauHaTthl H BEKTOpPHI B IPOCTPAHCTBE

6.1 | OCHOBHBIE MOHATHUS CTEPEOMETPHH. 8 4 4 -
PacnosioxkeHne NpsIMBIX U IIIOCKOCTEN

6.2 | [lapamienbHOCTh NPSIMBIX, IPIMOU U 8 4 4 -
TJIOCKOCTH, MIIOCKOCTEH

6.3 | [leprieHIUKYASIPHOCTD MPSAMBIX, IPSIMOH U 3 4 4 -
TJIOCKOCTH, MIIOCKOCTEH

6.4 | Ilepnienaukynsip 1 HakJIOHHas. Teopema o 8 4 4 -

TpexX NepIeHINKYIIApax
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6.5 | KoopanHatThl 1 BEKTOPHI B IPOCTPAHCTBE 8 4 4 -
7 | MHOTOrpaHHHKY U TeJia BpallleHusl 24 10 14 -
7.1 | [Ipu3ma, napauienenunes, Kyo, mupamuaa u 8 4 4 -
UX CEYCHHS
7.2 | IlpaBrJIbHBIC MHOTOTPAHHUKH B KU3HHU 4 2 2 -
7.3 | lnnuuap, KOHYC, AP U UX CEUCHUS 6 2 4 -
7.4 | O0BeMBI U TIJIONIA/IN TIOBEPXHOCTEH TeI 6 2 4 -
[TpoMexxyToUuHas aTTecTanus 6 - - 6
Hmoeo: 204 /8 120 6
Bceero: 340 136 194 10
5.3 lIpakTuyeckue 3aHATHSA
Ne Ne Koa-Bo
3aHATHUA | pa3aeja Tema qyacoB
1. 1.1 BBoHBIN KOHTPOJIb 2
2. 1.1 JleticTBus Haa ynciiaMu. PaboTa ¢ KOMIUIEKCHBIMH YHCIIAMH 2
3. 1.1 | llpumenenue OCY 2
4. 1.2 PemreHne TMHENHBIX U KBaJPATHBIX YPABHEHUN U HEPABEHCTB 2
5. 1.2 | JIpoGHO-palMoHaIbHbIC YPAaBHCHUSI U HEPABCHCTBA 2
6. 1.2 | Cucrembl TMHEHHBIX YpaBHEHUH 2
7. 1.2 | UppaunoHaibHbie YpaBHCHHUS M HCPABCHCTBA 2
8. 1.2 | Beuucnenus u npeoOpa3zoBanus. YpaBHeHus u HepaBeHcTBa (CP) 2
9. 1.3 [TporieHTHBIC BHIYUCIICHUS 2
10. 1.3 | [IporieHTHBIC BBIYUCICHUS B TPOQECCHOHAIBHBIX 3a7a4ax 2
11. 2.1 | BeuucieHue ayr M yriioB 2
12. 2.1 | Beuncnenue 3HaYCHHUI TPUTOHOMETPUIECKUX (QYHKIUH 2
13. 2.1 | Beluucnenue 3HaKOB TPUTOHOMETPUUYECKUX (PYHKLUH 2
14. 2.1 | O606uieHre MaTepyraa o TPUrOHOMETPUUECKUM (PYHKIUSAM 2
15. 2.2 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA 2
16. 2.2 | ®opmyIbl IPUBEICHUS 2
17. 2.2 | BelpaxxeHue TpUroHoMeTpudeckux QyHKIMii uepe3 Apyrue GyHKIUU 2
18. 2.2 | BelpaxxeHue TpuronomMerpudeckux QyHKImii uepes Apyrue GyHKIUU 2
Tpuronomerpuueckne GpyHKIH. TpUrOHOMETPHUYECKHE TOXKIECTBA 2
19. 2.2
(CP)
20. 2.3 | ®opMyIIbI CIOKEHHUS 2
21, 2.3 | ®opmyIsl yIBOCHUS 2
22. 2.3 | PopmyInbl JeneHus 2
23. 2.3 | ®opMyIbl YABOSHHOTO M MMOJOBUHHOTO apryMeHTa 2
24, 2.4 | Oynknus Y=C0S X u ee rpadux 2
25. 2.4 | OdyHkus Y=Sin X u ee rpaduk 2
26. 2.4 | Oynkuus y=tg X u ee rpapux 2
217. 2.4 | ®ynkuus y=ctg X u ee rpaduk 2
28. 2.5 | Beuncnenue 3HaueHH 00paTHBIX TPHTOHOMETPHUYECKUX (DYHKIIHH 2
29. 2.5 | HaxoxneHne 3Ha4eHUH 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKITHIA 2
30. 2.5 | I'paduku 0OpaTHBIX TPUTOHOMETPUUECKUX (YHKIUI 2
31. 2.5 | Tpuronomerpuueckue ¢pyHkuuu u uMm odparusie (CP) 2
32. 2.6 | Pemenune mpocTeimmx TPUTOHOMETPUYECKUX YPAaBHEHUH 2
33. 2.6 | Pemenne mpocTeHIMX TPUTOHOMETPUIECKUX YPaBHEHUM 2
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Ne No Koa-Bo
3aHATHA | pa3aeja Tema qyacoB
34. 2.6 | Pemenue npocTeimmx TPUrOHOMETPUYECKUX YPABHEHUH 2
35. 2.6 | Pemenne oJHOPOAHBIX TPUTOHOMETPUUECKUX YpaBHEHUH 2
36. 2.6 | Pemenne mpocTeHIMX TPUTOHOMETPHUYECKUX HEPABCHCTB 2
37. 2.6 | Pemenue TpUrOHOMETPHUYECKUX YPAaBHEHHUN U HEPABEHCTB 2
38. 3.1 | Boluncienue npou3BOJHON C UCIOIH30BAHUEM ONPEACICHUS 2
39 31 Bbluuciienue  nmpous3BOAHOM 1Mo mpaBwiaM U (GopMynaM 2
Qg QepeHIpoBaHUs
40. 3.2 | ®usnueckoe NPUIOKEHUE TPOU3BOTHON 2
41. 3.2 | 'eomeTpudecKkoe MPUI0KEHUE MPOU3BOTHOM 2
42. 3.2 | Ilpunoxxenust npousBoanoii (CP) 2
43. 3.3 | UccrnenoBanue GpyHKIIMHM HA MOHOTOHHOCTD 2
44, 3.3 HccnenoBanme pyHKIIMM HA SKCTPEMYMBI 2
45, 3.3 HccnenoBanmne GpyHkuuu Ha neperud 2
46. 3.4 | UccrnenoBanve pyHKIMH C TOMOIIBIO MPOW3BOHON 2
47, 34 HccnenoBanue (pyHKLIMU C IOMOLIBIO ITPOM3BOAHON U MOCTpPOCHHE 2
rpaduka
48, 34 HccnenoBanue GpyHKIMU C IOMOIIBIO TPOU3BOJAHOM M MOCTPOEHUE 2
rpaduka
49, 3.5 Brrunciienrie HanOobIIEro ¥ HAMMEHBIIETO 3HAUYCHUH (PYHKIUU 2
50. 3.5 | [Ipumenenue npoussoaHoi (CP) 2
51. 3.6 Brruncnenue nepBooOpas3HbIX 2
52. 3.6 | HemocpencTBeHHOE HHTETPUPOBAHHE 2
53. 3.6 | HemocpencTBeHHOE HHTETPUPOBAHHE 2
54. 3.7 ®opmyna Herorona—JleiiOnuma 1jisi BRIYUCICHUST OMPEIETICHHOTO 2
UHTerpajia
55. 3.7 | IlpuiioskeHust ONPeIe]ICHHOT0 HHTErpaia 2
56, 37 HpI/IMeHeime MHTETpaia K BBIYUCICHHIO (DM3NYECKUX BEIUYUH U 2
IoIIAIe
o57. 3.7 | llpumenenue onpenenenHoro unterpaia (CP) 2
58. 4.1 | BerunuciaeHue U CpaBHEHHE KOPHEH 2
59. 4.1 | BeImogHEHHE pacyeToB C pauKalaMu 2
60. 4.1 | BeimoJgHEHHE pacueToB C paJuKaaMH 2
61 42 HaxoxieHne 3Ha4eHHi CTENeHEN ¢ PAllMOHAIHBIMU TIOKA3aTeISIMH. 2
CpaBHeHue cTeneHen.
62. 4.2 | Ilpeobpa3oBaHus BEIpaKE€HUI, COJIEpKAIUX CTETIEHU 2
63. 4.2 | Ilpeobpa3oBaHusl BEIpaKEHUI, COIEPKAIUX CTETIEHU 2
64. 4.3 | IlokazarenbHast yHKIMS U ee TpaduK 2
65. 4.3 | Pemenue nokaszareiabHbIX YpaBHEHUH 2
66. 4.3 | Pemenue nokasareiabHbIX HEPAaBEHCTB 2
67. 4.4 | HaxoxeHue 3Ha4eHuH Jjorapudma no npon3BoJIbHOMY OCHOBaHHIO 2
68. 4.4 | BeuucieHue U cpaBHEHHE JorapudmMon 2
69. 4.4 | BeruncneHnue u cpaBHEHHUE JOrapu(MOB 2
70. 4.5 | Jlorapupmuueckas GyHKIUS U ee rpaduk 2
71. 4.5 | Pemenue norapuMuyeckux ypaBHEHUIH 2
72. 4.5 | Pemenue norapuMuueckux HEpaBEHCTB 2
73. 4.5 | Pemenue nokaszarenabHbIX U Jorapudmuueckux ypasHenuit (CP) 2
74. 5.1 | Knaccuyeckas opmyna onpeesneHusi BEpoSTHOCTH 2
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Ne Ne Kou-Bo
3aHATHA | pa3aeja Tema qyacoB
75. 5.1 CioxeHre 1 YMHOKEHUE BEPOSITHOCTEN 2
76. 5.2 Pemrenue 3aau Ha onpeeneHne BepoITHOCTEN 2
77. 5.2 | Pemenue 3a1a4 Ha onpe/ielIeHUE BEPOSATHOCTEN 2
78. 5.3 | JluckperHas ciydaiiHasi BEJIMUMHA. 2
79. 54 3agaun MaTeEMaTHYECKON CTaTUCTUKH 2
80. 5.4 | Pemenune BeposTHOCTHBIX 3a1a4 (CP) 2
81. 6.1 | 3agauu o0 aKCMOMaM CTEPEOMETPUU 2
82. 6.1 | [IpocTeiimme 3ajauu CTepeOMETPHH 2
83. 6.2 | [lapamnensHOCTh NPSIMBIX B IPOCTPAHCTBE 2
84. 6.2 [lapamienbHOCTh MIIOCKOCTEN B TPOCTPAHCTBE 2
85. 6.3 | [lepneHAMKYISIPHOCTH MPSIMBIX B IIPOCTPAHCTBE 2
86. 6.3 | [lepreHauKyISIPHOCTD MJIOCKOCTEH B IMPOCTPAHCTBE 2
87. 6.4 | Pacnoso)xeHue NpsIMBIX M TNIOCKOCTEH B IIPOCTPAHCTBE 2
88. 6.4 | [IpumeneHne TeOpEeMBbI O TPEX MEPIIECHANKYIAPAX 2
89. 6.5 | KoopanHaTel 1 BEKTOPHI B IPOCTPAHCTBE 2
90. 6.5 | [Ipumenenue BekTopoB st pemienus 3anad (CP) 2
91. 7.1 | Ilpusma. Bunel npusm. 2
92. 7.1 [Tapannenenunen. Ky6 2
93. 7.2 | IlpaBriIbHBIC MHOTOTPAHHUKH. 2
94, 7.3 | Hwmmnanap u koHyc. Y CeYeHHBIN KOHYC 2
95. 7.3 | Hlap. Ceuenunst B MHOTOTrpaHHUKAX 2
96. 7.4 Brraucnenue wiomanei 1 00beMOB 2
97. 7.4 Brruucnenue miomnianeit u oobemon (CP) 2
Hroro: 194

6 YueOHO-MeTOAMYEeCKOE o0ecnedeHne THCIUTIIMHbI

6.1 Pexomenayemasi iuTepatrypa

6.1.1 OcHoBHasi IMTEepaTypa

1. boromono, H.B. Maremaruka: y4eOHMK i CpeAHEro  MpodecCHOHATBLHOIO

obpazosanusi / H. B. boromomnos, II. . Camoiinenko. — 5-e u3zd., mepepadb. u mon. — Mocksa:
NznarensctBo Opaiit, 2024. — 401 c. — (IIpodeccronansnoe obpazoBanue). — ISBN 978-5-534-
07878-7. — Texkct: oanektponHbni // OOpa3oBarenpHas 1iatdopma IOpaiit [calT]. —

URL: https://urait.ru/bcode/536607

6.1.2 /lonoJHUTEIbHAA JJUTEPATypa
1. boromonos, H. B. MaremaTtuka. 3amaun ¢ penieHUsMH: ydeOHOEe TTOCOOre NIl CPETHETO

npodeccuonansHoro obpasoBanusi/ H. B. boromonoB. — 2-e¢ wu3n., ucnp. u jgom. — Mocksa:
WznatenberBo FOpaiir, 2024. — 755 ¢. — (IIpodeccnonansroe obpazoBanue). — ISBN 978-5-534-
16211-0. — Texkct: onexTpoHHbI // OOpasoBarenbHas miardopma IOpaiir [caiit]. —

URL: https://urait.ru/bcode/544899.

2. Kpemep, H.II. Martematuka i KoJJIe[kKei: ydyeOHoe mocoOue i CpeaHero
npodeccuonanibHoro obpazoBanmsi / H. III. Kpemep, O.I'. KorncrantunoBa, M. H. ®punman ; mnox
penakuueit H. III. Kpemepa. — 12-e u3z., nepepa0. u non. — Mocksa: M3natensctBo FOpaiit, 2024, —
408 c¢. — (IIpodeccronanproe oOpazoBanne). — ISBN 978-5-534-17852-4. — Tekcr: 251eKTPOHHBIH //
OopazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/536272.

3. MareMatuka: y4eOHUK JUIsl CpeAHero mpodeccruoHanbHOro ooOpazoBanuss / O. B.
TartapuukoB [u np.] ; mox obmeit penakmueit O. B. TatapaukoBa. — Mocksa: M3aarensctBo FOpaiit,



https://urait.ru/bcode/536607
https://urait.ru/bcode/544899
https://urait.ru/bcode/536272
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2024. — 450 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — Tekcr:
snekTponHsIii // O6pasoBatensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537192.

6.1.3 Ilepuoauyeckue U3TAHUS
1. https://biblioclub.ru/index.php?page=publisher&pub id=1398

6.1.4 UnTepHeT-pecypchl
9BC «YHuBepcurerckas OMOINOTEKA OHJIANHY
Oo6paszosarensHas wiardopma IOpaiit

6.2 IlporpammHoe obecnieyeHune, MpoeccHoHAIbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIPABOYHbIE CHCTEMbI COBPeMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT U

Tun nporpaMmmHOro

Haumenosanue CxeMa JUIeH3UPOBAHUSA, PEKHUM JIOCTYIIA
o0ecrieyeHus
PEJI OC OobpazoBarenbHas aunensus ot 11.07.2022 r.
«CrangapTHas» Ha 3 roaa st 240 pabounx MeCT B paMKax
OmneparnmonHasi cucteMa
st Pabounx cornameHus o corpynuundectse ¢ OO0 «Pen
CTaHIIUI Codr» Ne 305/06-22V ot 28.06.2022 .
ATnbTepHaTUBHAS
eal3anus cpebl
P 1 peal Cso0Ooganoe I10,

ucnonHenus nporpamm | WINE
Microsoft Windows s
OC Ha 6a3ze sapa Linux

https://wiki.winehq.org/Licensing

. . . CsoOomgnoe 110,
Oucnrii maxer LibreOffice https://libreoffice.org/download/license/
. CsoOomgnoe 110,
Chromium

https://www.chromium.org/Home/
becmmatuoe I10,
https://yandex.ru/legal/browser_agreement/
Cso0Ooganoe I10,
https://www.videolan.org/legal.html
KommuiexT ns o6pa3oBarenbHbIX
yupexaeHuit mo gorosopy Ne 337/12 ot
04.10.2012 r., cereBoit moCTyI

Nutepuer-6paysep
Sunexc.bpaysep

MenuanpowurpeBarens | VLC

WNudopmannonHo- KoHncynpTant
IIpaBOBasl CUCTEMA ITmroc

7 MaTepuaabHO-TeXHHYeCKOe ofecrievyeHne TUCHHIIIHHBI

Kabuner marematuku (pabouee MecTo mnpemnojaBaTens, yueOHas meOenb, KilaccHas JI0CKa,
KOMIIBIOTEP C JIMIEH3MOHHBIM MPOTPaMMHBIM OOecCleueHHeM, C BBIXOJIOM B ceTb VIHTepHeT H
BO3MOXKHOCTBIO Nlepeiayu HH(OpMAallUK Ha 3KpaH cTalmoHapHblid. O0y4daromuye cTeHpl — «PopMyIbl
T epeHIMPOBaHUs OCHOBHBIX (PyHKIMI», «OCHOBHBIE (POPMYISIBI MHTETPUPOBAHUSY, «3HAUCHHS
TPUTOHOMETPUUECKUX (DYHKIMI HEKOTOPBIX YIIIOB», «OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBAY,
«OkpyxkHOCTh U Kpyr. YerblpexyronbHuk», «lIpamoyronsauk. Pom6. Ksagpar. Tpaneuus»,
«TpeyronpHuk», «O0BEMBI U TOBEPXHOCTU TeM». MaKeThl TeOMETPUUYECKUX TeJl (KOHYCHI, IUIHH]IPHI,
KyObl, TapaieNenunenbl, NPU3MbI, NUpaMuAbl, [mapel). KoMmriekT y4eOHO-MeToanYecKon
JIOKYMEHTAIUN).
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